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HALICARNASSUS TO IMPALA 


ALICARNASSUS (modern Boprum in southwest- 
ern Turkey), an ancient Greek city of Caria, situated 
on the Ceramic gulf facing south. Its inhabitants 
claimed that it had been founded from Troezen in 
the Peloponnese. Herodotus, himself a Halicarnas- 

sian, relates that in early times the city participated in the 
Dorian festival of Apollo at Triopion near Cnidus but was ex- 
pelled in consequence of the offensive conduct of its victorious 
athlete Agasicles; yet Halicarnassus appears thoroughly Ionic in 
its literature and culture, 

Possessing a large sheltered harbour, the city occupied a key 
position on the sea routes. Though not itself large, it became 
the capital of the small despotate whose most famous ruler was 
a woman, Artemisia, who won the admiration of Xerxes at the 
battle of Salamis (480 B.c.). It was a favoured station of the 
Athenian fleet after the revolt of the allies in 412, and under 
Mausolus it became the capital of the Carian principality (c. 370 
B.c.). The city at this time received a great wall circuit, public 
buildings and a secret dockyard and canal, while its population was 
swollen by the enforced transference of the inhabitants of the 
neighbouring Lelegian (non-Greek) towns. 

On the death of Mausolus in 353 his widow and sister, Artemisia 
the younger, constructed in Halicarnassus a monumental tomb (the 
Mausoleum) that was reckoned as one of the seven wonders of 
the world. It stood on a platform about 337 ft. square; of its 
Sculptures, which were attributed to leading artists of the age, 
some damaged statues and many frieze slabs, mainly of a battle 
between Greeks and Amazons, survive (in the British museum, 
London). Nothing now remains above ground on the spot. Ac- 
cording to the elder Pliny the building was rectangular in plan and 
Measured 411 ft. in circumference, with 36 columns and a pyram- 
idal roof crowned by a sculptured chariot and four, the total 
height being 140 ft. The design of the building is not altogether 
clear; many reconstructions have been proposed. 

Under the Persian commander in chief (Memnon of Rhodes), 
Halicarnassus stubbornly resisted Alexander the Great in 334 B.C. 
and suffered severe damage when the garrison troops evacuated the 
town quarters. It was then subject in turn to the dowager satrap 
Ada, Asander, Antigonus I (Monophthalmus), who garrisoned it 
In 311, and Lysimachus (after 301). It was under the Ptolemies 


of Egypt between 281 and 197 B.c., but thereafter independent. 
Between 62 and 58 B.C. it was sacked by pirates. In early Chris- 
tian times it was a bishopric. Among its famous citizens were the 
epic poet Panyassis and Dionysius, critical writer and rhetorician 
in Rome in the time of Augustus. 

The site was extensively excavated for the British museum by 
C. T. Newton in 1856-58 and A. Biliotti in 1865. Much of the 
great wall circuit is preserved; and remnants of the gymnasium, 
a late colonnade and a temple platform may be seen among the 
hamlets of the modern town of Bodrum (also rock-cut tombs with 
multiple burial chambers). But the ancient remains are eclipsed 
by the spectacular pile of the castle of the Knights of St. John, 
founded by the grand master Philibert de Nailhac about A.D.: 1400, 
abandoned in 1522 and subsequently garrisoned by the Ottomans. 

See C. T. Newton and R. P. Pullan, A History of Discoveries at 
Halicarnassus, Cnidus and Branchidae, 2 vol. (1862-63); G. E. Bean 
and J. M. Cook, “The Halicarnassus Peninsula” in Annual of the 
British School at Athens, vol. 50, pp. 85 ff. (1955). (Jo. M. Co.) 

HALIDE EDIB ADIVAR (1883-1964), Turkish author, 
was a pioneer of the emancipation of women in Turkey. Born in 
Istanbul and educated by private tutors and at an American col- 
lege there, she was soon actively engaged in literary, political and 
social movements. Her novel Yeni Turan (1912; German trans., 
Das neue Turan, 1916) portrays the nationalistic trends of the 
period. After educational work in Syria during World War I she 
and her husband, Adnan Adivar, joined the Nationalists and she 
served as a corporal in Anatolia. During 1925-38 she traveled 
extensively, lecturing in Paris, London, the United States and 
India. She became professor of English literature at Istanbul 
university (1939) and a member of parliament (1950-54). Her 
early novels, such as Handan (1912), are studies in the problems 
of the educated women of her day. Later books, such as Ateshten 
Gémiek (1922) and Zeyno nun Oglu (1926), are concerned with 
war in Anatolia and renascent Turkey. Novels of her third phase, 
such as Sinekli Bakkal (1936; originally written in English as 
The Clown and His Daughter) and Döner Ayna (1953), are char- 
acter studies and well-drawn portraits of Turkish society. Other 
books written in English include her Memoirs (1926) and Conflict 
of East and West in Turkey (1936). She died in Istanbul on 
Jan. 9, 1964. (F. 1.) 


2 HALIDON HILL—HALIFAX 


HALIDON HILL, BATTLE OF. With this battle, fought 
on July 19, 1333, the English king Edward III began his trium- 
phant military career in Scotland and France. When Edward be- 
sieged Berwick on behalf of his vassal, Edward Balliol (see 
BALLIOL), the defenders agreed to capitulate unless relieved by 
July 20, 1333. Thus forced to fight a pitched battle to relieve the 
town, Sir Archibald Douglas, regent for the young David II, found 
its approaches blocked by the English on Halidon hill. Elaborating 
upon the tactics used at the battle of Dupplin (g.v.), Edward had 
dismounted the three divisions of his army and posted archers on 
the wings of each to harass the attackers by enfilade fire. Having 
also dismounted, the three divisions of the Scottish host were 
riddled with arrows as they advanced across swampy ground and 
then struggled uphill. Those who reached the English lines were 
soon overcome. Mounting their horses, the English hunted the 
fugitives till dusk. The next day Berwick surrendered. But al- 
though Balliol was reinstated, Scottish resistance continued and 
ultimately prevailed.. 

See J. H. Ramsay, Genesis of Lancaster, vol. i (1913); R. Nicholson, 
“The Siege of Berwick; 1333,” Scottish Historical Review, vol. xl 
(1961). (R. G. Ni) 

HALID ZIYA USHAKLIGIL (1865-1945), Turkish 
author, was the first true exponent in Turkey of the novel in its 
contemporary European form. Born in Istanbul of a western 
Anatolian family and educated at a French school in. Izmir, he 
founded the newspaper Hizmet in which was serialized his early 
work: essays, translations from the French and several sentimental 
novels. Two of these, Bir Ölünün defteri (1889) and Ferdi ve 
Shiirekasi (1894), revealed his potentialities. The hero of his 
novel Mai ve Siyah (1897), published in the periodical 
Servetifiinun, was the spokesman for the “new literature” move- 
ment. His masterpiece, Ashk-i Memnu, appeared in 1900 and was 
followed by many more novels and a series of short stories. His 
characters and situations, though mainly limited to westernized 
upper-class circles, are drawn from experience, In his short stories 
he depicts the everyday scenes of Turkish life. (F. L) 

HALIFAX, CHARLES MONTAGUE, Earr or (1661- 
1715), British statesman, a prominent if unpopular member of 
the Whig Junto, was born at Horton, Northamptonshire, on April 
16, 1661, into a cadet branch of the Montagues, earls of Man- 
chester. At Trinity college, Cambridge, his brilliance attracted 
the attention of Isaac Newton and he was elected to a fellowship. 
Meanwhile, his poems had given him a reputation in London 
literary circles, and in 1687 he and Matthew Prior published “The 
Country Mouse and the City Mouse,” a witty parody on Dryden’s 
solemn “Hind and the Panther.” He married Anne, dowager 
countess of Manchester, in 1688 and was elected member of parlia- 
ment for Maldon in 1689. 

Vain, hot-tempered and malicious, “the Little Man” was on bad 
terms with most of his contemporaries at one time or another, but 
his financial genius and his ability in debate carried him to the 
top. He was appointed a lord of the treasury in 1692, and he 
speedily introduced new methods of financing the war with France 
(1689-97) by public loans which culminated in the foundation of 
the Bank of England in 1694. In that year he was appointed 
chancellor of the exchequer, and was recognized as an equal mem- 
ber, with Sir John Somers (afterward Lord Somers), Thomas 
Wharton and Edward Russell, of the Whig Junto. Elected mem- 
ber for Westminster in 1695, he at once pushed through a scheme 
of national recoinage, which is still a subject of controversy; but 
the continued success of the Bank of England left William III, who 
detested him, with no choice but to appoint him first lord of the 
treasury in 1697. The departure of Edward Russell and Thomas 
Wharton to the lords left him undisputed leader of the commons, 
but in the first peacetime session of the reign (1697-98) he was 
obliged to conduct a brilliant but wearying rearguard action against 
constant opposition. 

Whig losses in the elections of 1698 and the withdrawal of the 
king’s confidence cooled his enthusiasm for commons politics still 
further and he resigned in 1699. Montague was created Baron 
Halifax in 1700, and the attempt to impeach him and the other 
Junto peers for their complicity in William’s partition treaties 


failed (1701). Under Queen Anne the Junto’s hopes were focused 
on the Hanoverian succession: Halifax went to Hanover in 1706 
to confer the Garter on the elector, the future George I, and 
speedily won his full confidence and favour. Henceforward George 
regarded him as his most able and influential supporter in Eng- 
land, and on his arrival in 1714 to assume the crown he at once 
appointed Halifax first lord of the treasury and created him earl. 
Halifax died childless on May 19, 1715. 

A fluent if uninspired poet himself, Halifax was also a great 
patron of letters. Addison, Congreve and Prior were all indebted 
to him and he secured the mastership of the mint for Newton. 
He was president of the Royal society (1695-98). His collected 
poems were published in 1715 and reprinted in Samuel Johnson’s 
English Poets. (J.P. K.) 

HALIFAX, EDWARD FREDERICK LINDLEY 
WOOD, tsr Earr or (1881-1959), British statesman who was 
viceroy of India from 1925 to 1931 and foreign secretary in the 
period culminating in the outbreak of World War IJ, was born at 
Powderham castle, Devon, on April 16, 1881. He was the fourth 
son of the 2nd Viscount Halifax, a well-known churchman and a 
leader of the Anglo-Catholic movement, whose family had been 
established in Yorkshire for generations. He was educated at 
Eton and Christ Church, Oxford, being elected a fellow of All Souls 
college, Oxford, in 1903. 

Wood entered parliament as Conservative member for Ripon, 
Yorkshire, in Jan. 1910, and for the next 30 years had a most suc- 
cessful career in politics. His grave manner and his air of aristo- 
cratic detachment counted in his favour, but some who knew him 
well regarded him as a very astute politician. During World War I 
he served for a time with the Yorkshire dragoons in France, but 
was assistant secretary to the ministry of national service from 
1917 to 1918. Before 1925, when he was appointed viceroy of 
India and raised to the peerage as Baron Irwin, he was successively 
undersecretary of state for the colonies (1921-22), president of 
the board of education (1922-24) and minister of agriculture 
(1924-25). He was viceroy until r931. On his return from India 
he again became president of the board of education (1932-35). 
He succeeded to his father’s viscountcy in 1934. Thereafter he 
was lord privy seal (1935-37), leader of the house of lords (1935- 
38) and lord president of the council (1937-38), before being 
appointed foreign secretary on Feb. 25, 1938, on Anthony Eden’s 
resignation from Neville Chamberlain’s government. 

Halifax had been close to Chamberlain long before he became 
foreign secretary, and when Chamberlain resigned in May 1940 he 
hoped Halifax would succeed him as prime minister. In fact, the 
issue was decided otherwise at a meeting between Chamberlain, 
Halifax and Churchill. Halifax remained foreign secretary for 
the first seven months of Churchill’s ministry, but in Dec. 1940 
he was named British ambassador to the U.S. 

Halifax's career thus had three notable phases: as viceroy, as 
foreign secretary and as ambassador. His term of office in India 
coincided with a period of intense nationalist ferment among 
Hindus and Muslims alike, but his own deep concern with religious 
faith (like his father, he was a devout high churchman) enabled 
him to work on terms of understanding with Gandhi, the most 
powerful figure among Indian nationalists at that time. Halifax 
accelerated the processes of constitutional advance by using his 
great influence to that end both during his viceroyalty and after. 
His tenure of the foreign office was the most controversial pe- 
riod of his career, for by accepting this appointment he identified 
himself completely with Chamberlain’s policy of “appeasement” 
toward Hitler. As lord privy seal he had visited Hitler and 
Göring in Nov. 1937, and he accompanied Chamberlain on a 
visit to Mussolini in Rome in Jan. 1939. As ambassador to the 
US. he gave great service to the Allied cause during World 
War II, in recognition of which he was created earl of Halifax 
in 1944. Named British delegate to the San Francisco conference 
in March 1945, he attended the first sessions of the United Na- 
tions. His resignation as ambassador became effective on May 1, 
1946. In 1957 he published a volume of recollections Fullness 
of Days. He died at Garrowby hall, near York, on Dec. 23, 1959. 

(J-F. B.) 
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HALIFAX, GEORGE MONTAGU DUNK, 2np EARL 
or (1716-1771), English statesman, the son of George Montagu, 
ist earl of Halifax, was born on Oct. 5 or 6, 1716, and succeeded 
his father in 1739. He became president of the board of trade in 
1748 and took an active interest in colonial development, helped 
to found Halifax, Nova Scotia, which was named after him, and 
in several ways rendered good service to trade, especially with 
North America. He was lord lieutenant of Ireland from March 
1761 to March 1763 and for a time concurrently first lord of the 
admiralty, from June to Oct. 1762, in Lord Bute’s administration 
and then became secretary of state for the northern department, 
transferring to the southern department in 1763, Halifax signed 
the general warrant under which John Wilkes was arrested in 1763 
and for this he had to pay damages in 1769, He was mainly re- 
sponsible for the exclusion of the name of Augusta, princess dow- 
ager of Wales, from the regency bill in 1765, a move which 
exacerbated George III’s relations with the Grenville ministry and 
led to its demise a few weeks later. Halifax was lord privy seal 
during 1770 in the ministry of his nephew, Lord North, and was 
again secretary of state for the northern department during 1771 
from January until his death on June 8. 

HALIFAX, GEORGE SAVILE, ist Marguess or (1633- 
1695), English statesman and political writer known as “The 
Trimmer,” because of his seemingly opportunist principles, was 
born at Thornhill, Yorkshire, on Nov. 11, 1633, and succeeded his 
father, Sir William, as 4th baronet on Jan. 24, 1644. Too young 
to take any part in the Civil War, in which Sir William was promi- 
nent on the royalist side, he spent his early years partly in travel, 
with a private tutor, in France and Italy, and partly in retirement 
at Rufford abbey, Nottinghamshire, which he was to make the 
principal seat of his family. In the spring of 1660 he was re- 
turned as member for Pontefract to the convention which recalled 
the king, but there is nothing to suggest that he made any strong 
impression on contemporaries during this, his sole appearance in 
the house of commons. He was created Baron Savile of Eland and 
Viscount Halifax in Jan. 1668. 

For this promotion Halifax was indebted partly to his extensive 
estates and connections with the great families of Talbot, Went- 
worth and Coventry, but partly also, it may be presumed, to the 
influence of the 2nd duke of Buckingham, then at the height of his 
power, with whose fortunes he and other young Yorkshiremen 
had chosen to associate themselves. To Buckingham he certainly 
owed his local offices of justice of the peace, deputy lieutenant and 
colonel in the militia, When, however, the duke embarked on the 
policy which ultimately led to the secret treaty of Dover, Halifax 
began to draw away from him, Although admitted to the privy 
council in 1672 and sent on a mission to Louis XIV in connection 
with the Anglo-French attack on the Dutch, Halifax remained 
faithful to the principles of the triple alliance and therefore op- 
Posed to the existing government. On the other hand, when 
Charles II reversed his policy and gave the chief place in his coun- 
sels to the earl of Danby, Halifax proved equally unready to accept 
what seemed to him the extravagances of the new regime. He 
strenuously opposed Danby’s non-resisting test bill, by which mem- 
bers of both houses of parliament, and all holding office under the 
crown, were to be required to subscribe to a declaration that it was 
unlawful, upon any pretense whatsoever, to take up arms against 
the king, and to swear that they would not, at any time, endeavour 
the alteration of the government either in church or state. He 
denounced the court's attempt to control public opinion by sup- 
Pressing the coffeehouses; and he condemned the policy of continu- 
ing the Cavalier parliament in existence long after it had ceased to 
be representative of national feeling. Thus early did he adopt 
that policy of “trimming,” or balancing between opposing factions, 
with which his name came to be inseparably connected. 

Halifax had been dismissed from the privy council on Jan. 7, 
1676, for criticizing the government's measures against the coffee 
sellers, but on April 21, 1679, on the complete remodeling of the 
council associated with the name of Sir William Temple, he was 
again admitted, ingratiated himself with Charles II, and for some 
time thereafter enjoyed a position of considerable power and dig- 
nity. He was created earl of Halifax on July 16, 1679, marquess 


of Halifax on Aug. 22, 1682, and lord privy seal on Oct. 27, 1682. 
During these years his ambition was to secure the establishment 
of a truly national government on a moderate basis, and the chief 
dangers he had to provide against were the Catholic-despotic de- 
velopments threatened by the probable succession of James, duke 
of York, on the one hand, and on the other the semirepublican 
designs of those who wished to exclude the duke altogether from 
the throne. His greatest personal triumph was the defeat of the 
exclusion bill in the house of lords on Noy. 15, 1680; but he 
proved unable to devise any generally acceptable substitute for the 
policy of exclusion, and as the duke’s influence increased after 
1682 his own inevitably declined. Toward the close of Charles’s 
reign a reaction seemed to be developing which might have led 
to his restoration to power, but all prospect of this disappeared 
with the death of the king on Feb. 6, 1685. Appointed lord presi- 
dent of the council by James, he was retained in office only to 
give an appearance of moderation to a government which was 
rapidly tending toward extremes. On Oct. 21, as a result of his 
refusal to support the repeal of the Test and Habeas Corpus acts, 
he was summarily dismissed. 

For the next three years Halifax remained in retirement, criti- 
cizing James’s designs, as they revealed themselves, in the political 
pamphlets on which his fame so largely rests. In his Letter to a 
Dissenter, published in 1687, he warned Nonconformists of the 
danger of placing their trust in the king’s promises of toleration; 
and in his Anatomy of an Equivalent, which appeared a year later, 
he demonstrated the absurdity of relying on any substitute for the 
safeguards of the established religion which already existed. 
Meanwhile he kept in touch with the more moderate among those 
who were contemplating resistance; but actual revolution he depre- 
cated. The king’s designs, he confidently maintained, were bound 
to fail of themselves, and all that was necessary was to wait. 

When William of Orange landed in England and civil war seemed 
inevitable Halifax was thus in a strong position to mediate be- 
tween the king and the prince, and exerted himself to the utmost, 
first to induce them to accept a reasonable accommodation, and 
then, after the flight of James, to set up a provisional government 
which might negotiate with either or both. Only when all such 
expedients had failed did he boldly take the side of William, and 
it was largely as a result of his efforts in the convention parliament 
of 1689 that William and Mary were accepted as king and queen. 
On him, as speaker of the lords, fell the duty of formally requesting 
the prince and princess to accept the crown. 

To contemporaries it appeared that the reappointment of Hali- 
fax to his old office of lord privy seal and his acceptance as chief 
minister of the crown were natural consequences; but in actual 
fact the favour which Halifax enjoyed with William was not so 
much because of his services at this time as to the similarity of 
their political outlook. William was as anxious as Halifax for a 
reconciliation of parties based on a policy of “trimming,” and hoped 
through Halifax to achieve that end. Only when it became ap- 
parent that in the heated atmosphere of the time such a policy 
was impracticable did his confidence in Halifax begin to waver, 
and even then it was Halifax who on Feb. 11, 1690, tendered his 
resignation, not William who required it. Thereafter Halifax was 
to be found mainly in opposition to the government of the moment. 
Toward the close of 1694 his health began to fail, and on April 5, 
1695, he died suddenly at Halifax house. He was succeeded by his 
second and only surviving son William (1665-1700), with whose 
death on Aug. 31, 1700, the peerage became extinct. 

The high reputation of Halifax among moderns is due to the 
fact that the political principles which guided his conduct and 
inspired his writings are such as would now be generally approved; 
but in his own day these principles were regarded with little favour, 
The moderation which he consistently advocated was denounced 
as treachery by every group of partisans who hoped to enlist his 
support, and not infrequently he had to withstand attacks from 
opposite sides at once. He lacked the practical capacity, and in- 
deed the inclination, to organize a band of followers in support 
of his principles, and suffered from serious personal weaknesses 
which exposed him to the criticism of his numerous enemies. His 
passion for titles, leading to his rise from the dignity of baronet 


4 


to that of marquess, seemed scarcely in accordance with his high 
professions of disinterestedness. His inordinate love of applause 
cast doubt on the sincerity of his most brilliant speeches. His 
tendency to see both sides of a question made him unready, even 
at a time of crisis, to take any resolute action. Few statesmen 
of comparable capacity have had less direct influence on the actual 
events of their time. 

BistiocrapHy.—H. C. Foxcroft, The Life and Letters of Sir George 
Savile, Bart., First Marquis of Halifax, 2 vol. (1898), A Character of 
the Trimmer, Being a Short Life of the First Marquis of Halifax 
(1946) ; W. Raleigh (ed.), The Complete Works of George Savile, First 
Marquis of Halifax (1912). (A. Bo.) 

HALIFAX, capital of Nova Scotia, Canada, and leading 
commercial, industrial and cultural city of the province, is on a 
rocky, boot-shaped peninsula, 44 mi. long and 2 mi. wide. The 
harbour proper, on the east side of the peninsula, has extensive 
berthing facilities, while the inner harbour, Bedford basin, 6 mi. 
long and 4 mi. wide, is deep enough for the world’s largest ships. 
Pop. (1966) city 88,044; metropolitan area 198,387. Included in 
the metropolitan area is the city of Dartmouth (g.v.), linked to 
Halifax by the mile-long Angus L. Macdonald suspension bridge 
completed in 1955, 

The harbour of Halifax was noted by Champlain in 1605 but was 
not exploited until 1698 when the French established the fishing 
station, Chebucto, on McNab’s Island. Plans were drawn up for 
a large fortress at Chebucto, but mainland Nova Scotia was lost 
to the English in 1713 and the French subsequently constructed a 
fortress (Louisbourg) on Cape Breton Island. Seeking a counter- 
poise to Louisbourg, Edward Cornwallis founded Halifax in 1749, 
naming it after the president of the Board of Trade and Planta- 
tions. For many years Halifax was little more than a military 
garrison, with forts and Martello towers (g.v.) strategically located 
throughout the area. Prince Edward, Queen Victoria’s father, and 
others fortified Halifax until it had the strongest defenses outside 
of Europe. Halifax was an imperial army and naval base until 
1906 when the defenses and dockyard were taken over by the 
Canadian government. Because of its strategic position it was 
Canada’s largest and most important naval base during World 
Wars I and II. 

Although the city has never been besieged, it has had more than 
its share of disaster during wartime. In 1917 the French steam- 
ship “Mont Blanc,” laden with TNT, explosive acid and benzine, 
collided in the Narrows with the Norwegian steamer “Imo.” The 
explosion that followed killed nearly 2,000 people and seriously’ 
injured an equal number. Windows were rattled 60 mi. away and 
an anchor shaft, weighing 1,000 lb., was hurled over 2 mi. from the 
scene. Much of the north side of the city was devastated, with 

. property damage amounting to $35,000,000. A similar holocaust 

. almost occurred in 1945, but the periodic explosions were not so 
great and they took place in Bedford basin well away from the 
populated areas. 

Halifax is a leading Canadian port, particularly during the 
winter months, with fish, fish products, lumber and agricultural 
products being its major exports. It is the Atlantic terminus of 
the Canadian National railway and the Dominion Atlantic rail- 
way, the latter a part of the Canadian Pacific system. The area 
is served by two airports, one across the harbour at Eastern Pas- 
sage, and an international airport at Kelly Lake, 20 mi. N.E. of 
Halifax. 

Industries of Greater Halifax include foundries, oil refining, 
shipbuilding, fish processing, and the manufacture of candy and 
food products, rope and twine, paint and varnish, clothing, 
electronic equipment and furniture. There are ship and aircraft 
overhauling facilities. 

Among many prominent historic buildings are St. Paul’s (Angli- 
can) church, built in 1750, with many interesting memorial tablets 
and graves of celebrated Nova Scotians; Government house, 
begun in 1800, the residence of the lieutenant-governor; Prov- 
ince house, completed in 1819, the provincial legislative building; 
and the Old Clock, regarded as a Haligonian symbol, built on the 
side of Citadel Hiú in 1803. Educational institutions include 
Dalhousie university (founded 1818), to which is affiliated the 
University of King’s college (Anglican, founded 1789); St. Mary’s 
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university (Roman Catholic, founded 1841); Mount St. Vincent 
college, for women (Roman Catholic, chartered 1925); and Nova 
Scotia Technical college (founded 1909). Other interesting fea- 
tures are Citadel Hill, the Public Gardens, Point Pleasant park 
and Ft. Needham. 

See T. Raddall, Halifax, Warden of the North (1948). (C. W. Ro.) 

HALIFAX, a municipal, county and parliamentary borough 
in the West Riding of Yorkshire, Eng., 191 mi. N.N.W. from 
London and 8 mi. S.W. from Bradford by road. Pop. (1961) 
96,120. 

It lies in a hilly district on the Hebble, a tributary of the Calder 
which forms the southern boundary. The steep left bank of the 
Hebble restricts urban development, and Beacon hill, rising sharply 
to 850 ft., overlooks the town. Road and railway bridges span the 
valley, the principal one being North bridge, opened in 1871. The 
main part of the town is situated on the slope of a long declivity 
facing east on the right bank of the stream. After World War II 
extensive suburban development took place on the northern side 
of the town, in the elevated district of Illingworth and at Mixen- 
den in the Wheatley valley. 

In Saxon times Halifax formed part of the extensive manor of 
Wakefield held by Edward the Confessor. After the Norman Con- 
quest the manor of Halifax (Feslei in Domesday Book) was 
granted to William, earl of Warenne and Surrey, who made a gift 
of Yorkshire churches, including Halifax, to the Cluniac priory at 
Lewes in Sussex. The church was dedicated to St. John the Bap- 
tist, patron saint of wool weavers. The cloth trade has been plied 
in Halifax from an early date—the first record of a weaver being 
in 1275. In the alnagers’ accounts for 1473-75 Halifax parish 
had the largest cloth production in the West Riding, a position it 
retained for three centuries. The late survival of the Halifax 
Gibbet law was ascribed traditionally to the need for safeguard- 
ing the kerseys left on tenter frames in the open fields. The in- 
habitants retained the power to behead anyone found guilty of 
stealing cloth “of the value of thirteen pence halfpenny” or more. 
The celebrated gibbet, similar to the Scottish maiden and French 
guillotine, operated without human handling, a rope drawn by 
horse or sheep pulling out the pin to release the blade. The last 
of the executions, which took place on market days, was in 1650: 
The stone platform may still be seen at Gibbet hill. The blade is 
in the possession of the lord of the manor of Wakefield. During 
the Civil War Halifax was garrisoned by parliament although in 
1643 royalist troops occupied it for six months. 

Built largely in the roth century, Halifax is a development of 
the industrial era, though some older buildings remain. The parish 
church is Perpendicular and two earlier churches are traceable— 
the first of Norman origin and the second of the Early English 
period. Features of the church are the western tower completed 
in 1482, unique Commonwealth windows of plain glass with beauti- 
fully designed leading and some fine woodwork, Among the public 
buildings are the town hall in the Palladian style, designed by Sir 
Charles Barry, opened in 1863; the central library and Bankfield 
museum housed in Victorian mansions; and Shibden hall, a 15th- 
century timbered house with the Halifax and West Riding Folk 
museum on its grounds. Heath grammar school was founded in 
1585 with a royal charter. The Piece hall (opened in 1779), 
where woolen piece goods were lodged and sold, is preserved 
as an ancient monument. Wainhouse tower, an octagonal tower 
with staircase and balconies, is a familiar landmark in the bor- 
ough. 

Halifax, an industrial town, is prosperous because of its mani- 
fold trades. It is a centre of the woolen and worsted industries, 
other textile products being cotton, silk, rayon and moquette. 
The manufacture of carpets is important and other industries in- 
clude iron and steel, wire drawing, brewing and confectionery. 
Halifax specializes in the production of machine tools and also 
manufactures boilers, card clothing and cash registers. Freestone 
and fire clay are abundant in the neighbourhood. The town is well 
equipped with gardens and parks, the most notable being Savile 
park, an expanse of 72 ac. of grassland. There are numerous char- 
itable endowments, the earliest, the Waterhouse charity, dating 
from 1635. The town is the regimental depot of the duke of 
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Wellington’s regiment, which has been accorded the freedom of 
the borough. There are literary and artistic associations with Sir 
Thomas Browne, Daniel Defoe, Laurence Sterne and the Brontés. 
Halifax was first represented in parliament in 1654 but lost the 
seat after the Restoration. The Reform act of 1832 gave the 
town two members. It was a borough by prescription but was 
not incorporated until 1848; the county borough was created in 
1888 and one member is returned to parliament. (FV C..P.) 
HALITE, the mineralogic name for naturally occurring sodium 
chloride, common or rock salt. It occurs in well-formed cubic 
crystals, which occasionally exhibit hopper-shaped depressions. 
Halite also occurs commonly in granular masses. Although it is 
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characteristically colourless, it may exhibit brownish, bluish, and 
other tints. The mineral is characterized by high solubility in 
water, distinctive salty taste, low specific gravity (2.16), and 
cubic cleavage. 

Most halite occurs in bedded deposits formed by evaporation of 
bodies of salt water. Deposits range from a few feet to hundreds 
of feet in thickness and from a few tens of square feet to thousands 
of square miles in area, The deposits are characteristically as- 
sociated with beds of limestone, dolomite, shale, and not uncom- 
monly are interbedded with gypsum, anhydrite, and other soluble 
sodium, potassium, magnesium and calcium salts. 

Such deposits are widely and abundantly distributed throughout 
the world, notably in the U.S.S.R., Germany, Poland, France, 
Spain and the U.S. In the U.S. very extensive deposits occur in 
New York, Ohio, Michigan and Pennsylvania and in Kansas, Col- 
orado, Oklahoma, Texas and New Mexico. Halite also occurs 
along the Gulf of Mexico and the Mediterranean sea, in Rumania 
and in the U.S.S.R. in large pluglike bodies termed salt domes. 
Petroleum and sulfur are frequently associated with such domes. 

Halite is an essential raw material for the preparation of soda 
ash, the production of sodium and chlorine compounds in the 
chemical industry, preservatives in the food-processing industry 
and for a host of other purposes. See also Sart: Rock Salt; Satt 
Dome. (D. M. H.) 

HALL, ASAPH (1829-1907), U.S. astronomer and discoverer 
of the two satellites of Mars, was born on Oct. 15, 1829, at Goshen, 
Conn. In 1863 he was appointed professor in mathematics at the 
U.S. Naval observatory, Washington, D.C. This position he held 
until his retirement in 1891. From 1895 to rgor he was professor 
of astronomy at Harvard. At the naval observatory Hall had the 
26-in. equatorial telescope under his charge from 1875 to 1891. 
His work with it was chiefly in three fields: planetary observations 


and the orbits of their satellites; observations of double-star 
orbits; determinations of the stellar parallax. In each of these 
fields Hall’s extensive observations were of great value. His 
most spectacular achievement was the discovery in 1877 of the 
two satellites of Mars, whose orbits he calculated. He died at 
Annapolis, Md., on Nov. 22, 1907. 

See G. W. Hill, Biographical Memoir of Asaph Hall (1908), which 
contains a full bibliography of Hall’s scientific writings. 

HALL, BASIL (1788-1844), British naval officer and trav- 
eler, fellow of the Royal society, was born on Dec. 31, 1788, the 
son of the geologist Sir James Hall of Dunglass, and entered the 
navy in 1802. He accompanied Lord Amherst’s embassy to China, 
publishing in 1818 his Account of a Voyage of Discovery to the 
West Coast of Corea, and the Great Loo-Choo Island. In 1820 
he sailed for service in South America, describing his experiences 
in Extracts from a Journal Written on the Coasts of Chili, Peru, 
and Mexico, in the Years 1820, 1821, 1822 (2 vol., 1824). Leaving 
the navy he then undertook further travels and published Travels 
in North America in the Years 1827 and 1828 (3 vol., 1829). His 
Fragments of Voyages and Travels (9 vol., 1831-33) throws in- 
teresting light on the British navy. Hall died in Haslar naval hos- 
pital on Sept. 11, 1844, (H. M. Ws.) 

HALL, CARL CHRISTIAN (1812-1888), Danish states- 
man whose name is linked with the Schleswig-Holstein question 
(g.v.), was born at Christianshavn, in Copenhagen, on Feb. 25, 
1812. He was trained in the law and was from 1848 one of the 
leaders of the National Liberal party. An attractive and con- 
vincing debater with an amiable humour, he was also esteemed 
in conservative circles. He wanted to organize the middle class 
into a political party and tried to avoid serious dissensions in the 
question of Danish constitution. Like most Liberals, he wanted 
the duchy of Schleswig (Slesvig) to be more closely bound to 
Denmark than to the entirely German Holstein, but accepted the 
so-called helstatsforfatning—the idea of a single state with a com- 
mon rigsraad (1855). Having been minister of public worship 
from Dec. 1854 in P. G. Bang’s cabinet, he became prime minister 
on May 13, 1857, and was also foreign minister from July 1858. 

As the German confederation objected to the constitution of 
1855, Hall suspended its validity as far as Holstein was con- 
cerned; but the rigsraad continued to legislate for Denmark and 
Schleswig, since Hall regarded the closest possible union between 
Denmark and a Schleswig freed from all risk of German inter- 
ference as the essential condition for Denmark’s independence. 
Having tried in vain to reach agreement with the Germans by 
negotiation, he resigned on Dec. 2, 1859, but returned to power 
on Feb. 24, 1860. Though Denmark had no guarantee of help 
from Sweden-Norway or from other states, in 1863 Hall carried 
through a proposal for a new common constitution for Denmark 
and Schleswig, which the new king, Christian IX, signed hesi- 
tatingly on Nov. 18. Now at the height of his popularity, Hall 
rejected the Prussian protest and the efforts of the powers to get 
the constitution annulled or to suspend its operation. Then an 
attempt to form a new cabinet failed, and Hall declined to join the 
government formed by D. G. Monrad on Dec. 31, 1863. When 
the war of 1864 had brought defeat, Hall after some hesitation 
supported acceptance of the peace treaty by which the duchies 
were ceded to Prussia and Austria. When the Franco-German 
War broke out in 1870 he favoured a policy of alliance with France. 
As minister of public worship (May 1870-July 1874) he worked 
for educational reforms. He opposed the parliamentary demands 
of the Liberal party and in 1879 was chosen as chairman of the 
Conservative party in the folketing, but was forced to retire by 
serious illness. He died in Copenhagen on Aug. 14, 1888. 

See V. C. S. Topsée, Politiske Portraetstudier (1878); Erik Möller, 
Helstatens Fald (1958), (F. Sx.) 

HALL, CHARLES FRANCIS (1821-1871), U.S. explorer 
who led three arctic expeditions, was born in Rochester, N.H., in 
1821 and emigrated as a young man to Ohio. His enthusiasm for 
arctic exploration led him to attempt to organize several expedi- 
tions in search of Sir John Franklin’s lost party, but it was not 
until 1860 that he acquired funds to carry out his ambitions. He 
landed alone from a United States whaleboat in latitude 63° N 
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longitude 65° W. in Frobisher bay and spent two years exploring 
the area first discovered by Martin Frobisher in the 16th century. 
He became friendly with Eskimos who greatly assisted him in his 
later travels. In 1862 he returned to the United States and wrote 
Arctic Researches and Life Among the Esquimaux (1864), Fi- 
nanced by Henry Grinnell, he returned to the arctic in 1864 and, 
in company with Eskimos, explored in the eastern arctic for five 
years, discovering much information about the fate of Franklin’s 
expedition and obtaining a number of relics of the party. In)1871 
he commanded a United States government-sponsored expedition 
which sailed in a naval vessel, “Polaris,” to attempt to reach the 
north pole. Ice conditions were very favourable and “Polaris” 
was able to reach latitude 82° 11’ N., longitude 61° W., then the 
furthest north point reached by a vessel. During the homeward 
voyage a number of sledge journeys were made and on the return 
from one of these Hall died suddenly, on Nov. 8, 1871. 
(L. M. Fs.) 

HALL, CHARLES MARTIN (1863-1914), U.S. inventor, 
was born at Thompson, O., on Dec. 6, 1863, and graduated at 
Oberlin college in 1885. While still at college he became inter- 
ested in the problem of devising a cheap process for the reduction 
of aluminum. Working with such apparatus as the Oberlin labo- 
ratory afforded, he invented, eight months after his graduation, the 
electrolytic process which forms the basis for industrial mass pro- 
duction of the metal (see ALUMINUM: Production of the Metal). 
The next three years were spent perfecting his process and in- 
teresting capitalists. In 1888 the Pittsburgh, Reduction company 
(later the Aluminum Company of America) began to manufacture 
aluminum, and in 1890 Hall was made its vice-president. The 
invention made aluminum a common article of commerce, for 
which new uses continue to be found. Hiall’s death occurred in 
Daytona Beach, Fla., on Dec. 27, 1914. The fortune resulting 
from his invention was bequeathed chiefly to educational institu- 
tions, Oberlin receiving gifts totaling more than $3,000,000. 

See Memorial Volume to Charles M. Hall (1915). 

HALL, EDWARD (c. 1498-1547), English historian whose 
Chronicle was one of the chief sources of Shakespeare’s history 
plays, is said to have been a Londoner by birth. Educated at Eton 
and at King’s college, Cambridge, he became common sergeant of 
London in 1533 and undersheriff in 1535. He was also member of 
parliament for Wenlock (1529) and Bridgnorth (1542) in Shrop- 
shire. Hall’s great work, of which the full title is The Union of 
the Two Noble and Illustre Famelies of Lancastre and Yorke, he 
bequeathed in manuscript to the printer Richard Grafton, who 
began to print it in 1547 and published the first edition in 1548 
and the second in 1550. The value of the Chronicle in its early 
stages is not great, but it is very considerable for the reign of 
Henry VIL and its literary quality is higher than that of most 


chronicles of the time. 

Brsriocrapuy.—The Chronicle, ed. by Sir H. Ellis (1809) ; the sec- 
tion of the Chronicle concerning Henry VIII, ed. by C. Whibley (1904) ; 
C. L. Kingsford, English Historical Literature in the Fifteenth Century 
(1913); C. S. Lewis, English Literature in the Sixteenth Century 
(1954); A. F. Pollard, “Edward Hall’s Will and Chronicle,” Bulletin of 
the Institute of Historical Research, vol. ix, pp. 171-177 (1931); G. 
Pollard, “The Bibliographical History of Hall’s Chronicle,” Bulletin of 
the Institute of Historical Research, vol, x, pp. 12-17 (1932); G. Bul- 
lough, Narrative and Dramatic Sources of Shakespeare, vol. iii (1960). 

(N. D. 


HALL, GRANVILLE STANLEY (1844-1924), U.S. psy- 
chologist, one of the most influential of the pioneers in American 
psychology, was born at Ashfield, Mass., on Feb. 1, 1844. He did 
much to give the science of psychology a broad base, directing 
into the psychological currents of his time the ideas of Charles 
Darwin, Wilhelm Wundt, Sigmund Freud and others. Hall was 
the first president of Clark university (1888-1920) and at the same 
time professor of psychology there. At Clark he established the 
first institute of child psychology in the United States. Many 
of the studies issuing from this institute employed the question- 
naire method, staunchly advocated by Hall as a psychological 
One of the first psychological laboratories in the United 
ded by Hall in 1883 at Johns Hopkins university, 
lecturer and professor of psychology from 
leading spirit in the founding of the 


tool. 
States was foun 
where he served as 
1881 to 1888. He was a 


American Psychological association and its first president (1892). 
He launched four psychological journals—the American Journal of 
Psychology (1883), the Pedagogical Seminary (1891), the Journal 
of Applied Psychology (1915) and the Journal of Religious Psy- 
chology and Education (x902)—and published 489 works in nearly 
all the major areas of psychology. Among his most important 
published works are Adolescence; Senescence, the Last Half of 
Life; Youth; The Contents of Children’s Minds on Entering 
School; and Founders of Modern Psychology. A great teacher, 
Hall. had many illustrious students, among them John Dewey, 
Joseph Jastrow, James McKeen Cattell, Henry Goddard, E. C. 
Sanford and Lewis Terman. He died at Worcester, Mass., on 
April 24, 1924. 

Bustrocrapny.—E. G. Boring, A History of Experimental Psychology 
(1929); E. D, Starbuck, “G. Stanley Hall as Psychologist,” Psychol, 
Rev. (1925) ; Sara C. Fisher, “The Psychological and Educational Work 
of Granville Stanley Hall,” Amer. J. Psychol. (1925) ; Lorine Pruett, 
G. Stanley Hall (1926). (H. L.K) 

HALL, SIR JAMES (1761-1832), Scottish geologist and 
physicist, the founder of experimental geology, was born at 
Dunglass on Jan. 17, 1761. He was educated first at Cambridge 
and then at Edinburgh university, becoming an intimate colleague 
of James Hutton, whose views with regard to intrusive rocks he 
demonstrated experimentally, He reproduced by simple fusion 
and slow cooling the minerals and textures of the original dolerites 
of his experiments, and in subsequent researches he studied the 
effect of heat and pressure on calcium carbonate. In these in- 
vestigations he showed that chalk could be converted into marble 
comparable with natural examples. The results of his experiments 
were brought before the Royal Society of Edinburgh and have 
become classics in the literature of experimental petrology. He 
was also greatly interested in architecture and during 1807-12 he 
was M.P. for Michael, Cornwall. He died on June 23, 1832, at 
Edinburgh, PPG O ad WO) 

HALL, JAMES (1793-1868), U.S, author, particularly suc- 
cessful in sketching life in the French settlements of the Illinois 
country and in interpreting such authentic figures as the back- 
woodsman, voyageur and Indian-hater, was born in Philadelphia, 
Pa., Aug. 19, 1793. A versatile figure, he was a soldier in the War 
of 1812, a lawyer and circuit judge, a newspaper and magazine edi- 
tor, state treasurer of Illinois (1827-1831), a banker in Cincinnati, 
O., and a writer of history and fiction. During his twelve years 
in Illinois (1820-1832) he lived at Shawneetown and Vandalia 
and played an important role in literary and cultural activities. | In 
1828 he compiled the first western literary annual, the Western 
Souvenir, and he edited the Jilinois Monthly Magazine (1830- 
1832) which he continued at Cincinnati until 1836 as the Western 
Monthly Magazine. Much of the material in these periodicals he 
supplied himself although he consistently encouraged western 
contributors. He compiled statistical volumes on the steamboat- 
ing and economic history of the Ohio valley. He died in Cincin- 
nati on July 5, 1868. 

Hall wrote an interesting travel book, Letters from the West 
(1828); one novel, Harpe’s Head (1833); a readable survey of 
western exploration, The Romance of Western History (1857); 
and several volumes of short stories. Tales like “Pete Feather- 
ton” and “A Legend of Carondelet,” which find a place in many 
anthologies, early established Hall as a short-story writer of dis- 
tinction. His best stories appear in Legends of the West (1832) 
and Tales of the Border (1835). 

See John T. Flanagan, James Hall, Literary Pioneer of the Ohio 
Valley (1941). (J. T. Fx.) 

HALL, JAMES (1811-1898), U.S. stratigraphic geologist and 
invertebrate paleontologist, was born at Hingham, Mass., on Sept. 
12, 1811. He acquired his early education through his own efforts 
and gained admission to Rensselaer school, later Rensselaer Poly- 
technic institute, at Troy, N.Y. As a student he collected and 
identified more than 900 species of plants. He spent his summers 
and all of his limited finances doing field work. After his gradu- 
ation in 1832 he became librarian at Rensselaer institute and later 
in the same year an assistant professor; subsequently he became 
professor of chemistry, natural science and geology. Stephen 
Van Rensselaer became interested in Hall and sent him to make 
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geological explorations in the St. Lawrence valley. 

In 1836 he was appointed one of four geologists on the geological 
survey of the state of New York which had been established just 
before that time. Although the youngest of the group, his report, 
Geology of New York, part iv (comprising the survey of the fourth 
district, 1843), has endured with authority as a classic of geological 
literature. 

Eventually Hall became state geologist and director of the Mu- 
seum of Natural History of Albany. Through various periods 
when state support was withdrawn from geological work, he car- 
ried it on at his own expense and it was only through his sacrifice 
that the continued publication of the Palaeontology of New York 
(1847-94) was made possible. These volumes, the results of his 
chief work, contained descriptions of the invertebrate fossils of 
that state. He was also at one time state geologist of Iowa (1855— 
58) and of Wisconsin (1857-60). 

His publications, dating from 1836, include more than 260 
scientific papers and 35 books, dealing with numerous phases of 
geology and paleontology of the different regions of the United 
States and Canada, including reports on the geology of Oregon 
and California (1845), of Utah (1852), Iowa (1859) and Wiscon- 
sin (1862). He was a charter member of the National Academy 
of Sciences and received the Wollaston medal from the Geological 
Society of London in 1858. 

Hall was regarded as a great teacher as well as collector. In 
his 86th year he journeyed to St. Petersburg to take part in the 
International Geological congress and then joined the excursion 
to the Ural mountains, He died at Echo Hill, Bethlehem, N.H., 
on Aug. 7, 1898. 

HALL, JOSEPH (1574-1656), English bishop, moralist, con- 
troversialist and satirist, a notable figure in literature in his own 
right and as the opponent of Milton and of some importance in the 
history of ideas both as a churchman and as a moral philosopher. 
He was born at a farm near Ashby-de-la-Zouch, Leicestershire, on 
July 1, 1574. Destined for the ministry, he was educated, under 
Puritan influences, at the Ashby school and in 1589 entered Em- 
manuel college, Cambridge, then a strongly Puritan college. He 
had a successful academic career; he was elected for two years 
running to the university lectureship in rhetoric; and he won a 
name by his two volumes of satires. But he felt called to the active 
ministry and accepted Sir Robert Drury’s offer of the rectory of 
Hawstead, Suffolk, and took up his duties there on Dec. 2, r601. 
Apart from a visit to Belgium (1605) his leisure at Hawstead was 
spent, he tells us, in “writing books to buy books.” His writings 
brought him to the notice of Prince Henry and he was appointed a 
domestic chaplain to the prince and resigned Hawstead (1608) to 
take up the cure of Waltham Holy Cross, Essex. While absent as 
chaplain to an embassy to France (1616) he was made dean of 
Worcester, and on his return he accompanied King James on the 
visit to Scotland in 1617. He was one of the representatives of 
the king at the synod of Dort (1618). Consecrated bishop of 
Exeter on Dec. 23, 1627, he was repeatedly suspected of Puritan 
leanings by Archbishop Laud, but accepted Laud’s suggestion to 
write Episcopacy by Divine Right (publ. 1640) against Puritan 
attacks on episcopacy. In 1641 he engaged in pamphlet contro- 
versy with Puritan opponents. On Nov. 15, 1641, he was trans- 
lated to the bishopric of Norwich but was for four months im- 
Prisoned with the other bishops in the Tower of London before he 
went to his new see, Deprived of most of his episcopal revenues 
» In 1643 he was finally ejected from his palace and retired to a 
small house at Higham, near Norwich, where he lived until his 
death on Sept. 8, 1656. 

As a man of letters Hall is remarkable for his versatility and 
his innovations. The Contemplations (151 meditations on the 
moral and spiritual implications of biblical stories; 1612-26) are 
not perhaps especially original except for their “Senecan” prose— 
a clear, curt, pointed style of which Hall was one of the foremost 
English practitioners, though he could use a full, sonorous style 
on occasion. In other literary forms, however, he was a pioneer. 
Although he was not the first to write formal satire in English, 
his Virgidemiarum. Six Books (“six books of harvests of rods”) 
are the first English volumes of satire successfully modeled on 


Latin satire. The first three books, of “toothless satires” (1597), 
deal with the defects of contemporary literature, abuses in the 
professions and ostentation in social life. The last three books, of 
“biting satires” (1598), deal with graver social, moral and eco- 
nomic evils. Although much of his material is derived from books, 
Hall’s work is lively and original. The satire is sharply and often 
wittily pointed; the couplets, often balanced and enclosed, antici- 
pate the satiric heroic couplets of Dryden; and the pictures of 
Elizabethan life are vivid and striking. The satires were im- 
mediately popular and inaugurated a series of satirical books of 
which the most notable were John Marston’s. 

Hall was certainly the first to emulate Theophrastus in English 
when he published (1608) a volume of Characters of Vertues and 
Vices (pithy and witty delineations of such types as “The Flat- 
terer” or “The Good Magistrate”), and he claimed to be an in- 
novator with his volumes of Epistles imitating Seneca’s Moral 
Epistles. Original and entertaining also, in spite of Milton’s scorn 
for it, is Hall’s Latin satire, Mundus Alter et Idem (c. 1605). An 
early example of the imaginary voyage, it is influenced by Rabelais, 
and itself influenced Swift’s Gulliver’s Travels. Finally, begin- 
ning with Meditations and Vows Divine and Moral (1605), Hall 
continued to write meditations for the rest of his life, and here too 
he showed the way to later writers, enriching the manner and ex- 
tending the scope of the meditation. 

His clash with Milton began in 1641, when, in reply to Hall’s 
Defence against ‘““Smectymnuus” (a name made up of the initials 
of the Puritan divines who had attacked his Humble Remonstrance 
to the High Court of Parliament), Milton wrote Animadversions. 
This provoked a writer on Hall’s side (perhaps his son) to turn 
(in A Modest Defence) Milton’s technique of unpleasant imputa- 
tion upon Milton himself, thus stinging Milton into An Apology 
(1642), containing even worse invective, but also precious pas- 
sages of autobiography. In this Anglican-Puritan conflict, Hall was 
a moderate, pleading for unity among fellow Christians and for 
a brotherly tolerance in place of embittered strife about non- 
essentials. He did not appreciate how strong in such Puritans as 
Milton was the passion for individual liberty of speech and re- 
ligious thought, he was bewildered by their readiness to reject 
established authority and he did not share their confidence in the 
ability of the common man to govern a church or to extemporize 
prayer worthy of public worship; but he was prepared, in the 
interests of peace, to make compromises on church government 
and on liturgy. 

As a moral philosopher Hall achieved a European reputation 
for his Christianization of Stoicism and became widely known as 
“the English Seneca” and “the Christian Seneca.” In a series of 
works beginning with Heaven upon Earth (1606) he expounded a 
neo-Stoicism by which men might achieve “true Peace, and Tran- 
quillity of mind.” This, discarding the pagan elements of Stoicism, 
adds to the philosophy of Seneca the Christian doctrines of Grace 
and Redemption and the efficacy of Faith. 

Hall’s satires and Contemplations were read and appreciated 
throughout the 18th and 19th centuries; in the 20th century 
scholars took an increasing interest in his moral and meditative 
work and in his place in the development of English prose. 

Brstiocrarny.—The standard modern edition of Hall’s works is The 
Collected Works, ed. by P. Wynter, 10 vol. (1863) ; see also Collected 
Poems, ed. by A. Davenport (1949) ; Heaven upon Earth and Charac- 
ters, ed. by R. Kirk (1948); J. Healey’s translation of the Mundus, 
The Discovery of a New World, ed. by H. Brown (1937). For Hall's 
life see his autobiographies, Observations of Some Specialities of Divine 
Providence in the Life of Joseph Hall and Hard Measures (1660; re- 
printed in Wynter, vol. i); G. Lewis, Life of Joseph Hall (1886), old- 
fashioned but still useful; T. F. Kinloch, Life and Works of Joseph Hall 
(1951). For criticism, see Hallett Smith, Elizabeth Poetry (1952) ; 
H. Fisch, “Bishop Hall’s Meditations,” in Rev. of Eng. Studies (1949) 
and “The Limits of Hall's Senecanism,” Proc. Philosophical Soc., VI, 
vii (1950); P. A. Smith, “Our English Seneca” and A. Chew, “Hall 
of Neostoicism,” Proc. Mod. Lang. Ass. of America (1948, 1950); 
introduction to vol. r of Complete Prose Works of John Milton, ed. by 
D. M. Wolfe (1953). (A. Dr.) 

HALL, MARSHALL (1790-1857), English physiologist, 
founder of the theory of reflex actions, was born on Feb. 18, 1790, 
at Basford, near Nottingham, the son of a cotton manufacturer, 
He studied medicine at Edinburgh and became resident house phy- 
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sician to the Royal infirmary there. This appointment he resigned 
after two years to visit the medical schools of Paris, Berlin and 
Göttingen. He then settled at Nottingham, where he became phy- 
sician to the General hospital, and in 1826 removed to London. 
Hall’s principal works are: Diagnosis (1817); Mimoses (1818), 
on the disease states designated as bilious, nervous, etc.; Observa- 
tions on Blood-Letting (1830); and Experimental Essay on the 
Circulation of the Blood in the Capillary Vessels (1831), in which 
he showed that the blood vessels intermediate between arteries and 
veins bring the blood into contact with the tissues. His most im- 
portant work in physiology was concerned with the theory of re- 
flex action, embodied in a paper “On the Reflex Function of the 
Medulla Oblongata and the Medulla Spinalis” (1832), supple- 
mented in 1837 by another “On the True Spinal Marrow, and the 
Excito-Motor System of Nerves.” He died at Brighton on May 
11, 1857. 

HALL, ROBERT (1764-1831), English Baptist clergyman 
and an outstanding preacher, was born on May 2, 1764, at Arnesby, 
near Leicester, where his father, Robert Hall (1728-91), was 
pastor of a Baptist congregation. Ending his studies at Aberdeen 
university he became classical tutor at the Baptist’ academy, 
Bristol. In 1790 he became pastor of a church at Cambridge, 
where he remained for 15 years and made a great reputation for 
his fine, often outspoken sermons. He advocated freedom of the 
press, was influenced by the French Revolution to speak against 
corrupt government and in 1791 supported the reformer and 
scientist Joseph Priestley against hostile public opinion. 

L, a meeting place, entry, or passageway, ranging in size 
from a large reception room in a public building to a corridor 
or vestibule of a house, For the feudal society of medieval Europe, 
the hall was the centre of all secular activities. Originally it was 
used for cooking and sleeping by large groups of people, as well 
as for the activities it still shelters when it is used as courtroom, 
banquet room, or place of entertainment. Beginning as a rectangu- 
lar, barnlike structure, the hall probably evolved from the pre- 
historic wood-framed tribal dwellings of northern Europe. Early 
examples had much in common with contemporary churches, em- 
ploying a rhythmic structural system of three or more bays. The 
larger halls were divided by two rows of posts or stone columns 
into a nave and aisles. The rough stones of the fireplace were set 
near the centre of an earth floor strewn with an unsanitary layer of 
rushes to provide insulation. Smoke found its way out through the 
open roof framing at the gable ends or by means of a louver, near 
the centre of the ridgepole; protected by a wooden turret. The 
doors were opposite the end of the building reserved for the lord 
and his family. Eventually this area was distinguished by a low 
platform or dais, and a partial ceiling was brought forward the full 
width of the end wall behind it to form a canopy overhead. Dat- 
ing from the r2th century, the remains of the bishop’s palace at 
Hereford and the timber roof at Leicester castle are probably the 
oldest surviving fragments of gabled feudal halls. 

As a defense against marauders 
halls were placed to take advan- 
tage of terrain and were often 
protected by moats or palisades. 
In Norman castles and English 
border fortresses the hall was 
| part of the principal stone tower, 
built over a vaulted storage room 
C with wooden beams supporting 
rooms above. Until the 14th 
century the medieval town house 
consisted of an undivided -all- 
purpose living room, or hall, over 
a street-level shop area. In the 
country the hall began to evolve 
into the manor house in the 13th 
century as smaller rooms were 
added at the ends of the great 
central space. A low structure 
was built against the end wall for 
cooking and storage of supplies. 
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F; A centre door leading to the 
kitchen was flanked by the 
hatches or doors to the pantry 
and buttery. As the outside 
doors were placed opposite each 
other in the long walls at this 
end, a passageway was: formed 
which was provided with porches 
and wooden screens to protect 
the rest of the hall from drafts, 
Behind the dais a two-story struc- 
ture was annexed with a solar or 
private room over a storage base- 
ment accessible from it. The 
solar was entered from an outside 
ladder or stair and communicated 
with the hall by means of a win- 
dow or peepholes. Later, more 
secure conditions and the desire 
for privacy and for more easily 
heated rooms led to the develop- 
ment-of living quarters on the 
lower floor, with entrances di- 
rectly into the hall. As the end structures were extended they 
were linked with scattered service buildings and the gatehouse to 
form courts on one or both of the long sides of the hall. 

From the 14th century halls were built with uninterrupted. in- 
teriors spanned by great timber roofs. The aisled type was re- 
tained only in monastic hospitals where it was convenient to con- 
tinue to place beds in the side bays. At Westminster hall the 
Norman interior supports were removed and a hammerbeam roof 
(qg.v.) installed. A series of halls in northwestern England: re- 
tained only the pair of columns nearest the doors to support a 
great wooden arch and light 
wooden screen walls blocking the 
aisles. A large freestanding 
screen like that at Rufford Old 
hall provided further protection 
from drafts. But the typical 
15th- or 16th-century hall was 
entered through doors in a screen 
structure that terminated in the 
ornamented parapet of a musi- 
cians’ gallery installed over the 
low passageway ceiling. The 
large fireplace and its chimney were built into a side wall. The dais 
was extended at one or both ends to provide a large bay which from. 
the exterior appeared to balance the porch. It had full-length 
mullioned windows supplementing the traditional openings high 
in the side or end walls: 

With the development of the separate dining room and the de- 
cline of the old social order at the end of the middle ages began 
the descent of the hall in domestic architecture to its present status 
of entrance and passageway. However, towns, guilds, colleges and 
other organizations built halls rivaling those of the barons. The 
names of many public buildings reflect the fact that a ceremonial 
reception room is their major feature. 

Brerrocraruy.—Hugh Braun, An Introduction to English Mediaeval 
Architecture (1951); Frederick H. Crossley, Timber Building in En- 
gland (1951); Christopher Hussey, English Country Houses Open to 
the Public (1951). (S. W, J3) 

HALLAJ, AL- (“the carder”; ABU AL-MUGHITH AL- 
HUSAIN IBN MANSUR IBN MAHAMMA AL-BAIDAwI, known in Per- 
sian, Turkish, Indian and Javanese literature by the abridged 
name of MANSUR) (c. 857-922), celebrated Muslim mystic and 
thinker, was born in Persia, at Tur, near Baida and Shiraz, but 
taught in Arabic. He led the adventurous, wandering life of a 
seeker of true knowledge and an apostle of credal unity. He made 
the pilgrimage to Mecca three times and to Jerusalem once. In 
Baghdad he became the spiritual director of high functionaries 
at the Abbasid court, and later was prosecuted as an alleged fol- 
lower of the revolutionary party of the Isma‘ili Karmatians (g.v.). 
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He was imprisoned for eight years between two trials and finally 
was condemned for teaching the validity of “spiritual pilgrimage” 
to God, as to a friend inside the heart or as to the innermost true 
personality of man, summed up in the saying Ana al-hagq (“I 
am the [Creative] Truth”). He was executed in Baghdad on 
March 26, 922. His excommunication by Muslim lawyers was 
never fully recognized, and he has been rehabilitated by indepen- 
dent thinkers such as Daylami, al-Ghazzali and Ibn ‘Agil, and by 
viziers in power, such as Ibn al-Muslima; and lauded by many 
prominent mystics, Al-Hallaj seems to have been a shuhudi (be- 
liever in testimonial monism) rather than a wujudi (believer in 
existential monism, such as Ibn ‘Arabi). According to the Indian 
Muslim philosopher Mohammed Iqbal, he was a kind of Prome- 
thean, or even Nietzschean, personality. 
See L. Massignon (ed.), Akhbar al-Hallaj, 3rd ed. (1957). (Lo. M.) 
HALLAM, the name of a family of Anglo-U.S. actors and 
theatrical managers associated with the beginnings of the profes- 
sional theatre in America. Lewis HAtLam (1714-1756) was sent 
to the American colonies by his brother, Witt1AM HALLAM, man- 
ager of a London theatre. With Lewis Hallam were his wife, Mrs. 
Saran HALLAM, and their son, Lewis HALLAM (1740-1808). 
Their first appearance in the new world was at Williamsburg, Va., 
where, on Sept. 15, 1752, they presented The Merchant of Venice. 
This production marked the first appearance of a professional 
acting company in the American colonies. The following year they 
built the first theatre in New York city. After the elder Lewis 
Hallam died the company re-formed under David Douglass, whom 
Mrs, Hallam married. It was in this company that Lewis Hallam 
the younger first became a leading man. In 1775 the war forced 
them into temporary retirement in Jamaica, Ten years later the 
company returned under the leadership of Lewis Hallam, Mrs. Hal- 
lam having died and David Douglass having retired. For the next 
25 years the' younger Hallam managed and acted with various 
companies throughout the United States. He was an accomplished 
actor but was known as a quarrelsome manager. He died in Phila- 
delphia in 1808. IsaBELLA HALLAM (1746-1826), a daughter of 
the elder Lewis Hallam, was, as Mrs. Mattocks, a well-known 
actress in England. (S. W. H.) 
HALLAM, HENRY (1777-1859), English historian, best 
known for his authoritative Constitutional History of England 
(1827), was born at Windsor, Berkshire, on July 9, 1777. He was 
educated at Eton and at Christ Church, Oxford, and after gradu- 
ating in 1799 was called to the bar. The inheritance of an estate 
in Lincolnshire in 1812, and his appointment to the sinecure of 
commissioner of stamps enabled him to devote himself to historical 
study, His first important work, The View of the State of Europe 
During the Middle Ages (1818; supplementary notes, 1848), traces 
the history of France, Italy, Spain, Germany and the Greek and 
Saracenic empires and devotes chapters to the development of 
the feudal and ecclesiastical systems and the free political system 
of England. The Constitutional History covers the period from 
Henry VII’s accession to that of George III and shows Hallam’s 
wide knowledge and conscientious handling of evidence, but it is 
somewhat marred by his tacit assumption that the 19th-century 
theory of the Constitution was the right one for previous centuries. 
His Introduction to the Literature of Europe During the 15th, 16th 
and 17th Centuries (1837-39) shows a similar range and desire for 
accuracy. Hallam was rewarded by George IV in 1830 when, to- 
gether with Washington Irving, he received a medal for historical 
eminence. Throughout his life he was a sincere Whig supporter 
and an advocate of the abolition of the slave trade. He died at 
Penshurst, Kent, on Jan. 21, 1859. His son, Arthur Henry Hallam 
(d. 1833) is the AHLH. of Tennyson’s In Memoriam. 
HALLAM, ROBERT (d. 1417), bishop of Salisbury and 
English representative at the council of Constance, was educated 
at Oxford and was chancellor of the university from 1403 to 
1405. In the latter year the pope nominated him to be arch- 
bishop of York, but the king objected. In 1407 he was consecrated 
by Gregory XII at Siena as bishop of Salisbury. At the council 
of Pisa in 1409 he was one of the English representatives. 
On June 6, 1411, the schismatic Pope John XXIII made Hallam a 
cardinal, but there was some irregularity and his title was not 


recognized. At the council of Constance (q.v.), which met in Nov. 
1414, Hallam was the chief English envoy. In the discussions 
that led up to the deposition of John XXIII he had a leading share. 
With the trials of John Huss and Jerome of Prague he had less 
concern. Under King Henry V’s direction, he gave the emperor 
Sigismund vigorous support in the endeavour to secure a reform 
of the church, before the council proceeded to the election of a 
new pope. Hallam died suddenly, on Sept. 4, 1417. 

HALLAND, a län (county) of southern Sweden, lies on the 
west of Småland and on the shores of the Kattegat. Pop. (1960) 
170,060. Area 1,904 sq.mi. The län extends for 100 mi. north- 
to-south but does not reach inland more than 30 mi. It is crossed 
by the Viska, Atra, Nissa and Laga rivers which, although short, 
descend sharply from the Småland plateau and were early exploited 
for hydroelectricity. The narrow coastal plain of fertile clays be- 
tween granite outcrops is used by rail and road routes between 
Göteborg and Malmö. The county town, Halmstad, is the only 
centre with a population over 20,000, although Laholm, Falkenberg, 
Varberg and Kungsbacka all date back to medieval times. There 
are brick, tile and engineering works. The coast line is smooth 
with few anchorages. (A. D. O’D.) 

HALLE, SIR CHARLES (originally Cart HALLE) (1819- 
1895), German-born English pianist and conductor, founder of the 
Hallé orchestra, was born at Hagen, Westphalia, on April 11, 1819, 
He studied at Darmstadt and in Paris, where he assumed the French 
form of his name and became friendly with Chopin, Liszt and 
Berlioz. He married Désirée Smith de Rilieu in 1841, In Paris 
he gave chamber concerts, but the revolution of 1848 drove him 
to England where he settled in Manchester, at first as a pianist and 
teacher. In 1850 he was appointed conductor of the Gentlemen’s 
concerts and in 1858 he began to give regular concerts with the 
orchestra he had formed for the Art Treasures exhibition the previ- 
ous year. This was the beginning of the famous Hallé orchestra, 
whose conductor he remained for the rest of his life. He also con- 
ducted opera and concerts in other cities and for many years 
gave piano recitals in London, In 1888 he was knighted and in the 
same year he married the Czech violinist Wilma Norman-Neruda 
(1839-1911). He was the first principal of the Royal Manchester 
College of Music, which was founded, largely through his efforts, 
in 1893. 

He died in Manchester on Oct. 25, 1895. 

See C. E. and Marie Hallé, Life and Letters of Sir Charles Hallé 
(1896) ; C. Rigby, Sir Charles Hallé (1952). (H. Rv.) 

HALLE (known as HALLE AN DER SAALE to distinguish it from 
the small town of Halle in North Rhine-Westphalia), a city of 
Germany in the district (Bezirk) of Halle, German Democratic 
Republic. It is the chief town of the district and lies 361 ft. 
above sea level in a sandy plain on the right bank of the Saale 
river, which there divides into several arms, 21 mi. N.W. from Leip- ` 
zig. Pop. (1964) 274,402. 

Halle is first mentioned as a fortress erected on the Saale in 
806. In 968 Halle, with its valuable saltworks, was given by the 
emperor Otto I to the newly founded archdiocese of Magdeburg, 
and in 981 Otto II gave it a charter as a town. From the first 
there were separate jurisdictions for the Halloren (or “salt- 
workers”) and the German settlers in the town. The conflict of 
interests and jurisdictions led to the usual internecine strife dur- 
ing the middle ages, and both groups resisted the pretensions of the 
archbishops. In the 13th and 14th centuries Halle was a member 
of the Hanseatic league (g.v.). Its liberty perished, however, as 
a result of the internal feud between the democratic guilds and the 
patrician owners of the saltpans. In 1478 a demagogue member 
of the towr council, with his confederates, opened the gates to the 
soldiers of the archbishop. The townsmen were subdued, and 
to hold them in check the archbishop built the castle of Moritz- 
burg. Notwithstanding the efforts of the archbishops of Mainz and 
Magdeburg, the Reformation found an entrance into the city in 
1522. After the peace of Westphalia in 1648 the city was passed 
to the house of Brandenburg. 

Its situation at the junction of railway lines from Berlin, Bres- 
lau, Leipzig, Frankfurt am Main, the Harz country and Hanover 
has developed the commercial and industrial importance of Halle. 
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It consists of the old, inner town and two small towns, Glaucha 
in the south and Neumarkt in the north. The centre of the town 
is occupied by the market square, on which stand the medieval 
town hall (restored in 1883) and the Gothic Marienkirche, dating 
mainly from the 16th century, with two towers connected by a 
bridge. In the square is a bronze statue of Handel, the composer, 
a native of Halle. Among the churches the St. Moritzkirche, dat- 
ing from the 14th century, with fine wood carvings and sculptures, 
and the cathedral (belonging since 1689 to the Reformed or Cal- 
vinist Church), built in the 16th century, are worthy of note. The 
castle of Moritzburg, formerly the residence of the archbishops 
of Magdeburg, was destroyed by fire in the Thirty Years’ War, 
with the exception of one wing. The university was founded by 
the elector Frederick III of Brandenburg (afterward king of Prus- 
sia) in 1694, was closed by Napoleon in 1806 and again in 1813, 
but in 1815 was re-established and united with the University of 
Wittenberg. It has long been recognized as one of the principal 
seats of Protestant theology. 

The industries of Halle include sugar refining, machine building, 
printing, dyeing and coal mining (soft brown coal) and the manu- 
facture of spirits, malt, rubber, cement, paper, chicory and petro- 
leum products. 

During World War I Halle was taken by U.S. forces on April 19, 
1945, after four days of street fighting, during which it suffered 
much damage. It was included in the Soviet occupation zone, prior 
to the establishment of the German Democratic Republic in 1949. 

HALLECK, FITZ-GREENE (1790-1867), U.S. poet, was 
a leading member of the Knickerbocker group, and known both 

for his satirical and romantic verse. He was born at Guilford, 
Conn., July 8, 1790, and died there Nov. 19, 1867. He was an 
employee in various New York city banks, including that of John 
Jacob Astor. In collaboration with Joseph Rodman Drake he con- 
tributed the satirical “Croaker Papers” to the New York Evening 
Post in 1819, and on the death of his friend he wrote the moving 
tribute beginning “Green be the turf above thee.” - Fanny (1819), 
his longest poem, was a satire on social climbers. Other popular 
favourites were the feudal romance “Alnwick Castle” (1822), 
“Burns” (1822, publ. 1827), the often recited “Marco Bozzaris” 
(1823, publ. 1825), “Red Jacket” (1828) and “Young America” 
(1865). Strongly influenced by Scott and Byron, he was a poet 
of slight but genuine gift. 

His Life and Letters by J. G. Wilson appeared in 1869. His Poetical 
Writings were edited by Wilson in the same year, See also N. F. Adkins, 
Fits-Greene Halleck (1930). 

HALLECK, HENRY WAGER (1815-1872), U.S. general 
and jurist, was born at Westernville, Oneida county, N.Y., in 
1815. Upon graduation from the U.S. Military academy in 1839 
he was commissioned in the engineers, and in 1844 he was sent 
by the government to visit the principal military establishments of 
Europe. After his return, Halleck delivered a course of lectures on 
the science of war, published in 1846 under the title Elements of 
Military Art and Science, a later edition of which was widely used 
as a textbook by volunteer officers during the American Civil War. 
On the outbreak of the Mexican War in 1846, he served with the 
expedition to California and the Pacific coast, acting for several 
years in California as a staff officer, and as secretary of state under 
the military government, and in 1849 he helped to frame the state 
constitution of California. In 1854 Captain Halleck resigned his 
commission and took up the practice of law with great success. On 
the outbreak of the Civil War he returned to the army as a major 
general, and in Nov. 1861 he was charged with the supreme com- 
mand in the western theatre of war. 

There can be no doubt that his administrative skill was mainly 
instrumental in bringing order out of chaos in the hurried forma- 
tion of large volunteer armies in 1861, but the strategical and tacti- 
cal successes of the following spring were due rather to the skill 
and activity of his subordinate generals, Grant, Buell and Pope, 
than to the plans of the supreme commander. In July, however, 
he was called to Washington as general in chief of the armies. At 

headquarters his administrative powers were conspicuous, but he 
proved to be utterly wanting in any large grasp of the military 
problem; the successive reverses of McClellan, Pope, Burnside 
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and Hooker in Virginia were not infrequently traceable to the de- 
fects of the general in chief. In March 1864 Grant was appointed 
to replace him, Halleck becoming chief of staff at Washington. 
This post he occupied with credit until the end of the war. Hal- 
leck’s position as a soldier is easily defined by his uniform success 
as an administrative official, his equally uniform want of success 
as an officer at the head of large armies in the field, and the popu- 
larity of his theoretical writings on war. While his interference 
with the dispositions of the commanders in the field was often 
disastrous, his services in organizing and instructing Union forces ~ 
were of high value. He died at Louisville, Ky., Jan. 9, 1872. 

Besides Military Art and Science, Halleck wrote Bitumen, Its 
Varieties, Properties and Uses (1841); The Mining Laws of Spain 
and Mexico (1859); International Law (1861; new ed., 1908); and 
Treatise on International Law and the Laws of War, Prepared for 
the Use of Schools and Colleges, abridged from the larger work, 
He translated Jomini, Vie politique et militaire de Napoléon (1864) 
and De Fooz. On the Law of Mines (1860). 

HALLEFLINTA (a Swedish word meaning “rock flint”), a 
white, gray, yellow, greenish or pink fine-grained rock found in 
Scandinavia consisting of an intimate mixture of quartz and feld- 
spar. Many examples are banded or striated; others contain 
porphyritic crystals of quartz which resemble those of the felsites 
and porphyries. Mica, iron oxides, apatite, zircon, epidote and 
hornblende may also be present in small amounts. The more mica- 
ceous varieties form transitions to granulite and gneiss, Hiilleflinta 
under the microscope is very finely crystalline, or even cryptocrys- 
talline, resembling the felsitic matrix of many acid rocks. It is 
essentially metamorphic and occurs with gneisses, schists and gran- 
ulites, especially in the Scandinavian peninsula, where it is regarded 
as being very characteristic of certain horizons. Of its original 
nature there is some doubt, but its chemical composition and the 
occasional presence of porphyritic crystals indicate that it has 
affinities to the fine-grained acid intrusive rocks, In this group 
there may also have been placed metamorphosed acid tuffs and 
a certain number of adinoles (shales; contact-altered by intrusions 
of dolerite). The assemblage is not a perfectly homogeneous one 
and includes both igneous and sedimentary rocks, but the former 
preponderate. Rocks very similar to the typical Swedish hälle- 
flintas occur in the Tirol, Galicia and eastern Bohemia. 

HALLEL, a Jewish liturgical term designating Ps. cxiii-cxviii, 
as read in synagogue services on festive occasions. The theme is 
faith in and gratitude for divine providence. These hymns or 
psalms were recited by the Levites in the services of the Jerusalem 
Temple, probably with the refrain “Hallelujah” (‘Praise ye the 
Lord”). Later the term meant Ps. cxxxvi, used in the daily morn- 
ing service. In modern times the Hallel is often recited in English 
antiphonally. 

( nS Singer and I. Abrahams, The Authorised Daily Prayer Book 
1922). 

HALLER, ALBRECHT VON (1708-1777), Swiss anato- 
mist and physiologist, notable for, among many other contribu- 
tions, his conceptions of the nature of living substance and of the 
action of the nervous system, was born at Bern on Oct. 16, 1708. 
Prevented by ill-health from joining in sports, he developed an 
amazing precocity. He studied medicine at Tiibingen under Cam- 
erarius, and then at Leiden under Boerhaave and Albinus, gradu- 
ating in 1727 with a thesis that proved the so-called salivary duct 
to be merely a blood vessel. After visiting London, Oxford and 
Paris, in 1728 he went to Basel, where the awakening of his interest 
in botany led him to begin a collection of plants which was. after- 
ward the basis of his great work on Swiss vegetation. About the 
same time he wrote his poem “Die Alpen,” included in the first 
edition of his Gedichte (1732). 

In 1730 Haller began to practise as a physician in Bern, but 
the fame of his botanical and anatomical researches led to his ap- 
pointment, in 1736, to the chair of medicine, anatomy, surgery and 
botany in the newly founded University of Göttingen. He held 
this post for 17 years, conducting at the same time a monthly jour- 
nal (Géttingischer Gelehrter Anzeiger), to which he is said to have 
contributed about 12,000 articles on almost every branch of knowl- 
edge. In 1753 Haller resigned his chair and returned to Bern, 
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where he prepared his Bibliotheca medica, the botanical, surgical 
and anatomical parts of which he lived to complete; wrote three 
philosophical romances, Usong (1771), Alfred (1773) and Fabius 
and Cato (1774), expounding his views on various types of govern- 
ment; produced among other medical works, the justly famed 
Elementa physiologiae corporis humani (1757-66); and fulfilled 
various municipal and state duties. Haller died in Bern on Dec. 12, 
1777. 

Among Haller’s most important contributions to medicine may 
be named his recognition of the mechanism of respiration and the 
automatism of the heart; his admission of the use of bile in the 
digestion of fat; his descriptions of the development of the em- 
bryo; his work on the anatomy of the organs of generation, of the 
brain, of the heart and of many imperfectly known arteries; and 
above all his classification of the bodily parts as sensible and in- 
sensible, irritable and nonirritable, together with his noteworthy 
demonstration that sensibility and irritability are independent, the 
former being a property of tissues endowed with nerves, the latter 
a peculiarity of all muscular tissue, independent of the nerves pro- 
ceeding to it and surviving in severed parts. 

Apart from the works mentioned above, Haller’s chief writings 
are Enumeratio methodica stirpium Helveticarum (1742); Icones 
anatomicae (1743-54); Disp. anatomicae Selectiores (1746-52); 
De respiratione experimenta anatomica (1747); Opuscula botanica 
(1749); Opuscula pathologica (1754); an edition of Boerhaave’s 
Artis medicae principia (1769); and Disp. chirurg. collectio 
(1777). 

See J. G. Zimmermann, Das’ Leben des Herrn von Haller (1755); 
ka oe detailed biography in L. Hirzel’s edition of the Gedichte 

HALLEY, EDMUND (1656-1742), English astronomer who 
observed the comet of 1682 now called by his name, was born in 
London on Oct. 29, 1656, and was educated at St. Paul’s school, 
London, and at Queen’s college, Oxford. His first paper, concerning 
planetary orbits, was published in the Philosophical Transactions 
of the Royal society in 1676. He formed a friendship with John 
Flamsteed, who had been appointed astronomer royal in the pre- 
ceding year, and was often in his company, helping him and Robert 
Hooke to design and construct the Greenwich observatory. - Hal- 
ley also assisted Flamsteed in his observations. Influenced by 
Flamsteed’s great project of forming an accurate catalogue of 
northern stars, Halley proposed to do the same in the south, and 
obtaining an introduction, through Charles II, to the East India 
company, he left Oxford without a degree in Nov. 1676, and sailed 
to St. Helena in a ship of that company. At St. Helena he cata- 
logued more than 300 stars, observed a transit of Mercury (Nov. 7, 
1677) and made numerous pendulum observations. He also named 
a new constellation, Robur Carolinum, in honour of Charles II, 
but this is no longer recognized by celestial cartographers. 

Upon his return to England in 1678 he was granted the degree of 
M. A. by the University of Oxford and began a friendship with Sir 
Isaac Newton, which resulted in his publication, at his own ex- 
pense, of Newton’s Principia. This work’s debt to Halley was well 
expressed by Augustus De Morgan: “. . . but for him, in all hu- 
man probability, that work would not have been thought of, nor 
when thought of written, nor when written printed.” Halley cal- 
culated the orbit of the comet of 1682, and his correct prediction 
of its return in 1758 was the first application of Newton’s laws of 
motion. 

His work on comets involved the calculation of orbits for 
all those for which sufficient observations existed, and, as, well 
as making the important discovery that some comets are periodic, 
he noticed that their orbital planes are distributed at random, in 
sharp distinction to those of the planets. Under instructions from 
the admiralty he commanded the war sloop “Paramour Pink” from 
1698 to 1700 on the first sea voyage undertaken for purely scien- 
tific purposes and again in 1701 during a survey of tides in the 
English channel. In 1703 Halley was appointed Savilian professor 
of geometry at Oxford and in 1720 he succeeded John Flamsteed 
as astronomer royal, Although then in his 64th year, he undertook 
to observe the moon through an entire revolution of its nodes (18 
years), and actually carried out his purpose: Halley also detected 
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the proper motions of the stars (1718), the acceleration of the 
moon’s mean motion (1693) and the long inequality of Jupiter 
and Saturn. He indicated first in 1679 and again in 1716 a method 
extensively used in the 18th and roth centuries for determining 
the solar parallax by means of the transits of Venus. He died at 
Greenwich on Jan. 14, 1742. 

As an observational astronomer Halley was much inferior to 
Flamsteed and his astronomical observations remained largely 
unreduced and unpublished. His genius lay in discussing large 
bodies of data and reducing them to some kind of order. His 
Breslau Table of Mortality, published in 1693, is one of the first 
attempts to found tables of annuities on a basis of fact. He was 
the originator of graphical methods of representing on maps the 
geographical distribution of the physical features of the earth; the 
first meteorological chart appeared in 1688 and the first magnetic 
chart in 1701, The magnetic charts, constructed from all available 
observations augmented with many of his own made in England 
and on sea voyages, were of great practical value and were used for 
many years after his death, 

Halley’s principal works are Catalogus stellarum Australium 
(2679), the substance of which was embodied in the third volume 
of Flamsteed’s Historia coelestis (1725); Synopsis astronomiae 
cometicae (Eng. trans., A Synopsis of the Astronomy of Comets, 
1705); Astronomical Tables (1752); and 81 papers scattered 
through the Philosophical Transactions of the Royal society. To 
these should be added an edition of the De sectione rationis (1706) 
and the Libri conicorum of Apollonius of Perga (1710). Two 
books of the De sectione rationis and three of the Libri conicorum 
were known only in Arabic and Halley, after learning this language 
for the purpose and with some help from an Arabic scholar, pro- 
duced a translation including a restitution of some passages in 
which the Arabic text was corrupt. One lost book was restored 
from a summary given by Pappus and from references to it else- 
where in Apollonius. Halley also edited an unauthorized version 
of Flamsteed’s Historia coelestis in 1712. 

See also references under “Halley, Edmund” in the Index vol- 


ume, 
BreriocrarHy.—E. F, MacPike, Correspondence and Papers of Ed- 


mond Halley (1932); S. Chapman, “Edmond Halley as Physical Ge- 
ographer,” Royal Astronomical Society Occasional Notes no. 9 (1941) ; 
Sir Edward Bullard, “Edmond Halley,” Endeavour, vol. xv, no. 60 
(1956). , , (O. J. E.) 

HALLGRIMSSON, JONAS (1807-1845), one of the great- 
est and most popular poets of Iceland, was born on Nov. 16, 
1807, at Hraun in Öxnadalur in the north of the country. He be- 
gan his education at the school of Bessastadir, near Reykjavik, 
from which he graduated to the University of Copenhagen in 1829. 
He first studied law and afterward turned to science and literature. 
Hallgrimsson returned to Iceland in 1837 and engaged in scientific 
research in the island with the support of the Danish government 
until 1842. He then returned to Copenhagen, to remain in Den- 
mark until his death on May 26, 1845. 

Valuable as was Hallgrimsson’s work as a scientist, he is remem- 
bered chiefly as a poet. His poetry is predominantly lyrical, and 
he excels in descriptions of Icelandic scenery. He greatly admired 
the romantic poets, especially Heinrich Heine, and adapted and 
translated much foreign poetry into Icelandic. Hallgrimsson’s 
interest in romantic poetry led him to revolt against and criticize 
the rimur, narrative poems in traditional, artificial form, com- 
posed in stereotyped metres and phrases, which had long been 
popular in Iceland. He strove to purify and to simplify the lan- 
guage of poetry as Wordsworth did in England. Hallgrimsson’s 
poetry is filled with patriotism and with a love of nature, and some 
of it was inspired by stories of ancient Icelandic heroes as well 
as by the Edda and other medieval poetry. 

Much of Hallgrimsson’s poetry was published in the periodical 
Fjölnir, which he, together with other Icelandic students, founded 
in Copenhagen in 1835. He was also the author of critical works 
and of short stories in prose, some of which were published in 
Fjölnir after his death. 

See the complete works of Hallgrimsson, published under the title Rit, 
5 vol. (1929-36) ; also Richard Beck, History of Icelandic Poets, 1800- 
1940 (1950). (G. T.-P.) 
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HALLMARK is a series of symbols stamped on an article of 
gold or silver to denote that it conforms to one of the legal stand- 
ards. These standards define the maximum proportion of base 
metals which may be alloyed with pure gold or silver for harden- 
ing or other purposes. The presence of a hallmark on an article 
indicates that it has been sampled and tested at an authorized 
assay office. Most articles are required by law to be hallmarked 
before sale, although there are certain exemptions (e.g., gold rings 
other than mourning or wedding rings). 

Hallmarking in Great Britain dates from the reign of Edward I. 
A statute of 1300 provided that no gold or silver should be sold 
until tested by the “Gardiens of the Craft” and struck with the 
leopard’s head. The London Guild of Goldsmiths (later the Wor- 
shipful Company of Goldsmiths) has since that date been re- 
sponsible for the assay and marking of plate in London. The word 
hallmark means literally a mark applied at Goldsmiths’ hall. There 
are now also assay offices at Birmingham, Chester, Sheffield, Edin- 
burgh and Glasgow. (J. S. Fs.) 

In the United States, there are no hallmarks on silver or gold 

objects, since there is no history of guild or government regulation 
comparable to that of Great Britain. Local regulatory practices 
were established in New York, Boston, Mass., Baltimore, Md., 
and elsewhere in the late 18th and early roth centuries, but no 
consistent system of symbols was adopted. Maker’s marks ap- 
pear, usually consisting of the initials or name of the maker. Be- 
ginning in the early roth century the words coin (goo parts fine 
silver to roo parts alloy) and sterling (925 parts fine silver to 
75 parts copper) were stamped on silver objects and in 1906 the 
use of the words became subject to federal regulation. The purity 
of gold is given in carats, pure gold being 24 carats; its marking 
is also subject to federal regulation. (X.) 


MARKS ON SILVER 


The history of the symbols making up a complete hallmark on 
modern silver (fig. 1) is as follows. 

Town or Assay Office Mark.—The leopard’s head, first known 
as the king’s mark, indicated that a silver article was of sterling 
standard; i.e., containing at least 92.5% fine silver. When the 
lion passant was introduced as the standard mark (see below), the 
leopard’s head was retained as the London town mark. In 1478 
a crown was added (see fig. 2); but since 1821 the head has re- 
mained uncrowned. Provincial offices, when subsequently recog- 
nized, had their own distinctive town marks (fig. 3). 

Maker’s Mark.—This was introduced by a statute of 1363. At 
first a device was used, examples being a fish, a key or a fleur-de-lis, 
often taken no doubt from the sign outside the goldsmith’s. shop. 
Gradually, it became the practice for the maker to use the initials 
of his Christian and surnames, either alone or in conjunction with 
a device. i 

In 1697, when the Britannia standard was introduced (see be- 
low), the adoption of the first two letters of the maker’s surname 
was made compulsory. The previous form of mark was revived 
in 1720 when the sterling standard was restored. The new mark, 
however, was struck on articles made in the Britannia standard. 
In 1739 a statute ordered all silversmiths to substitute for their 
two existing forms of mark a single one with the initials of their 
Christian and surnames in new characters. 

Manufacturers are obliged to register their marks at the assay 
office to which they submit their wares. The original significance 
of the maker’s mark has been lost to some extent by the occa- 
sional use of the registered mark of the subsequent retailer in 
place of that of the manufacturer. 

Date Letter—The assaying of plate was entrusted to one of 
the wardens of the London Goldsmiths’ company, who held office 
for one year. It is probable that it was in order to identify the 
warden responsible for assaying a particular ware that an alpha- 
betical date-letter system was introduced (fig. 4). Such a system 
is known to have existed as early as 1478. The letter was changed 
annually and, on completion of one alphabet, the character of the 
letters or the shape of the surrounding shield was altered. This 

practice has been adopted by all British assay offices. The London 
office uses the alphabet from A to U omitting the J and changes 
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the date letter each May. At the Birmingham, Sheffield and 
Chester offices, the alphabets selected are of 25 letters; the change 
is made each July. 

The date letter denotes the year of assay and marking, not 
necessarily that of manufacture, although in most cases these are 
the same. Occasionally an old ware which has not been previously 
submitted is sent to be marked so that it can be sold legally. 

Standard Mark or Marks.—Sterling Standard—tThe lion 
passant (fig. 5[A]) was introduced in 1544 and is used by all the 
English offices to denote that a silver article is of the sterling 
standard. At Edinburgh the sterling standard mark is a thistle 
and at Glasgow a thistle and a lion rampant (fig. 5[B]). 

Britannia Standard.—In 1697 the standard of wrought plate 
was compulsorily raised to 95.84%. This step was taken to pre- 
vent silversmiths from melting coins for their raw material. The 


-figure of Britannia and a lion’s head erased replaced the lion 


passant and leopard’s head respectively on silver of this standard 
which was known as Britannia or New Sterling. The higher silver 
content resulted in a softening of the alloy. Consequently, it 
proved to be not entirely suitable for domestic plate and in 1720 
the old standard was restored together with the former marks. 
Articles which are made occasionally in the higher standard are 
struck with the Britannia marks (fig. 5[C]). For this standard 
the English provincial offices use their normal town marks in con- 
junction with the figure of Britannia. The Edinburgh and Glasgow 
offices include the lion’s head erased with the figure of Britannia 
and their own town marks. 

Additional Marks.—The following are sometimes found on 
silver. 

Duty Mark.—From 1784 a duty imposed on plate was collected 
by the assay offices on behalf of the commissioners of customs and 
excise. To signify that the duty had been paid, a mark consisting 
of the sovereign’s head in profile was struck in addition to the 
usual symbols. The duty was finally abolished in 1890 (in 1798 
in respect of watchcases), the mark then becoming obsolete. Sil- 
ver of this period therefore normally bears the head of one of 
the following: George III (fig. 6[A]), George IV, William IV, 
Victoria (fig. 6[B]). 

Silver Jubilee Mark.—A special mark of the crowned heads of 
King George V and Queen Mary was authorized in 1935 to com- 
memorate their silver jubilee (fig. 6[C]). This was not a 
compulsory mark but was struck by the assay offices at the manu- 
facturer’s request on silverware made in 1933, 1934 and 1935. 

Coronation Mark.—A special voluntary mark was authorized 
by Queen Elizabeth II to commemorate her coronation (fig. 
6[D]). It represented the crowned head of the sovereign and was 
struck on wares bearing the date letter for 1952-53 or 1953-54. 


MARKS ON GOLD 


The fineness of gold alloys is usually expressed in carats, pure 
gold being 24 carats. The legal standards for gold plate prior 
to 1798 were as follows: 1300-1477, 19% carats (80% gold); 
1477-1575, 18 carats (75%); 1575-1798, 22 carats (91.66%). 
The hallmarks used were identical to those on silver. An act of 
1798 authorized an additional standard of 18 carats which was 
marked with a crown and the figure 18. The lion passant con- 
tinued to be struck on 22-carat gold until 1844 when a crown and 
the figure 22 were substituted. At Edinburgh a thistle and at 
Glasgow a thistle and a lion rampant take the place of the crown. 

In 1854 lower standards of 15, 12 and 9 carats (62.5%, 50% 
and 37.5% gold) were permitted. The prescribed marks were 
the carat figure and its decimal equivalent. In 1932 the 15- and 
12-carat standards were abolished in favour of one of 14 carats 
(58.5%). (See fig. 7.) 

The maker’s mark and town mark on gold wares are the same 
as for sterling silver except that a York rose replaces the crown 
at the Sheffield office. The date letter. is frequently surrounded 
by a shield of a different design. 

The duty and coronation marks are also to be found on gold. 


PROVINCIAL, SCOTTISH AND IRISH MARKS 
Provincial—Under a statute of 1423, York, Newcastle, Lin- 
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FIG. 2.—LEOPARD'S HEAD 
(LONDON) 


FIG. 1. EXAMPLES OF HALLMARKS ON MODERN 
SILVER: (A) MAKER'S MARK; (B) TOWN MARK; 
(C) STANDARD MARK; (D) DATE LETTER 


FIG. 4.—DATE LETTER 
(BIRMINGHAM, 1952-53) 
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FIG, 5.—(A) EARLY FORM OF LION PASSANT; (B) STERLING STANDARD 
MARKS (GLASGOW); (C) MODERN BRITANNIA MARKS (LONDON) 
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A B c D 
FIG. 6.—(A) DUTY MARK (GEORGE III); (B) DUTY MARK (VICTORIA); 
(C) SILVER JUBILEE MARK (GEORGE V AND MARY); (D) CORONATION 
MARK (ELIZABETH I!) 
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FIG. 7.—STANDARD MARKS FOR GOLD WARES IN GREAT BRITAIN 
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FIG. 3.—MODERN TOWN MARKS FOR SILVERWARE OF BRITISH 
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FIG. 8,—SPECIAL TOWN MARKS FOR FOREIGN WARES IMPORTED 
BY GREAT BRITAIN 


EXAMPLES OF BRITISH HALLMARKS FOR GOLD AND SILVER WARES 
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coln, Norwich, Bristol, Salisbury and Coventry were allowed to as- 
say and mark plate, although there is no evidence that this was 
ever carried out in the last two cities. Assay offices existed, how- 
ever, at Chester, York, Exeter and Newcastle in the 18th and 19th 
centuries. Offices in Birmingham and Sheffield were opened in 
1773, the responsible bodies being “The Guardians of the Stand- 
ard of Wrought Plate in Birmingham” and “The Guardians of 
Wrought Plate within the Town of Sheffield.” 

Marks have been found on antique silver which have been as- 
cribed to other provincial towns; e.g., Barnstaple, Hill, Plymouth 
and Taunton, Although such pieces are sometimes of great in- 
wag their marks were probably not applied by any recognized 
othce, 

Scottish.—An act of 1457 provided for the election in Edin- 
burgh of a deacon to be responsible for controlling the standard. 
The marks of the maker and deacon were to be stamped on all 
gold and silver plate. The town mark for Edinburgh, a castle, 
was added in 1485. In 1681, after a date-letter system had been 
introduced, the deacon’s mark was replaced by the initials of the 
assay master. This was discontinued in 1759 with the introduc- 
tion of the thistle as the mark to denote the standard. Plate has 
been marked in Glasgow since the 17th century but it is improb- 
able that an authorized assay office was established there before 
1819. Marks occasionally found on Scottish silver have been 
attributed to Aberdeen, Arbroath, Dundee, Greenock, Wick, etc. 

Irish.—At Dublin a charter of 1637 prescribed a crowned harp 
mark indicating the standard and a maker’s mark. A date letter 
was also used. These marks became statutory in 1729. The date 
letter, however, is often missing on Dublin marked silver of the 
18th century and an act of 1729 provided primarily for a duty 
on gold and silver. A further mark consisting of the figure of 
Hibernia was struck to denote that duty had been paid. In 1807, 
after the union with Great Britain, the mark of the sovereign’s 
head was added. It was discontinued in 1890 when the plate duty 
was abolished. The figure of Hibernia has been retained. 

The symbols used on gold are the figure of Hibernia, the date 
letter and the following standard marks: 22 carats, crowned harp; 
20 carats, plume of feathers; 18 carats, unicorn’s head; 14 carats, 
“14.585”; 9 carats, “9.375.” Irish marks applied after 1922 are 
not recognized in the U.K. 


MARKS ON IMPORTED WARES 


Many countries outside the United Kingdom have a system of 
plate marks but these are not legally recognized in the U.K. Im- 
ported foreign wares were first required to be hallmarked by the 
Customs act, 1842. The importer’s mark replaced the maker's 
mark, The same marks were in use until 1867 when a capital let- 
ter F was added. In 1904 distinctive marks were authorized for 
imported wares (fig. 8). The standard marks consist of the 
decimal equivalent in the case of silver and the carat figure 
followed by the decimal equivalent in the case of gold. By the 
Hall-marking of Foreign Plate act, 1939, wares manufactured 
abroad more than 100 years before being imported or being sold 
in the U.K. are exempted from assay and marking. 


HALLMARKING PRACTICE AND LAW 


Assay Office Procedure—Manufacturers normally send their 
wares to an assay office complete except for final polishing. Repre- 
sentative scrapings are taken from every article and accurately 
assayed by chemical methods. Articles which pass are stamped 
with the appropriate symbols of the hallmark, but any which are 
below the lowest standard are required by law to be broken before 
being returned to the manufacturer. An exception is made in the 
case of a substandard foreign ware. The importer or owner has 
the option of exporting such a ware within one month. (See 
ASSAYING.) 

Hallmarking Offenses.—Forgery of hallmarks is a felony. On 
conviction an offender is liable to a maximum penalty of 14 years’ 
imprisonment. Transposition of hallmarks from one ware to an- 
other is likewise a felony as is the sale, with guilty knowledge, of 
wares bearing forged or transposed marks. Where an addition or 
alteration to a hallmarked article is intended the law requires that 
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it shall be submitted again to an assay office. Additions of base 
metal are not allowed, nor is it permitted to add gold or silver 
of a lower standard than the original ware. 

The sale or offering for sale or export of a ware that has not 
been hallmarked, unless it has been specifically exempted, is an 
offense, the penalty for which is a fine. Foreign wares, if im- 
ported by a dealer, must be hallmarked at the time of entry into 
the country by arrangement with the customs authorities. 
The obligation is waived in the case of a private person who 
makes a statutory declaration that he does not intend to sell such 
wares. 

See also SILVER AND GOLD WORK; SHEFFIELD PLATE. 

(J. S. Fs.) 

BretiocrapHy.—Sir Charles J. Jackson, English Goldsmiths and 
Their Marks, 2nd ed. (1949); John Paul de Castro, Law and Practice 
of Hall-Marking Gold and Silver Wares, 2nd ed. (1935); Frederick 
Bradbury, A Pocket Guide to Hall-Marks (British and Trish Silver 
Assay Office Marks, 1544-1963), 11th ed. (1964) ; William Chaffers, 
Handbook to Hall Marks on Gold and Silver Plate, Great Britain and 
Ireland, ed. by Cyril G, E. Bunt, 8th ed. (1961); Worshipful Com- 
pany of Goldsmiths, Hall-Marks on Gold and Silver Wares (1963). 

HALL OF FAME. The Hall of Fame for great Americans, 
which honours U.S. citizens who have achieved lasting distinction 
or fame, stands at the summit of University Heights on the uptown 
campus of New York university. (For the National Baseball Hall 
of Fame at Cooperstown, N.Y., see BASEBALL.) A national shrine, 
the open-air colonnade looks down on the northern limits of New 
York city, and stands high over the Hudson and Harlem river 
valleys, facing the New Jersey Palisades. The Greco-Roman 
colonnade, designed by the architect Stanford White, is a semi- 
circular granite corridor, 630 ft. long and a little over 10 ft. wide. 
In its original design it was an architectural foreground for the 
three university buildings which it half encircles—the Hall of 
Philosophy, the Gould Memorial library and the Hall of Languages. 
Bronze portrait busts of men and women who have left indelible 
marks on the history and culture of the United States are placed, 
facing each other, between the simple columns. Below each bust 
is a recessed tablet which commemorates the person honoured, 

The founder of the Hall of Fame was Henry Mitchell Mac- 
Cracken, chancellor of the university when the campus was being 
created in the 1890s. Chancellor MacCracken enlisted the interest 
of Helen Miller Gould Shepard, who, in memory of her father, Jay 
Gould, had already provided funds for the erection of the Gould 
Memorial library and a dormitory (Gould hall); with her aid the 
Hall of Fame was established in 1900. It does not restrict its 
posthumous honour to any one class; it includes persons of achieve- 
ment in many fields. Writing at the time of the dedication cere- 
monies in 1901, MacCracken said, “The Hall of Fame will teach 
youth that leaders in science and scholarship may be as great as 
military and naval heroes.” He said he had in mind a monu- 
ment that “would overrule sectional and partisan outcry.” Among 
this distinguished group are Washington, Lincoln, Jackson and 
other U.S. presidents, Henry Clay and Daniel Webster, Henry 
Ward Beecher, and Booker T. Washington. The busts of Robert. 
E. Lee and Ulysses S. Grant stand side by side in the colonnade. 

New York university, through its senate body (the chief ad- 
ministration and the deans of the colleges), acts as trustee of the 
Hall for the nation. The choices are entirely in the hands of the 
electoral college, made up of approximately 100 men and women 
from every state in the union, and from every field of endeavour. 
The electors, many of whom may one day be elected to the shrine 
themselves, are appointed by the director and are ratified by the 
university senate. Presidents Grover Cleveland, Theodore Roose- 
velt, Woodrow Wilson, and the educator Alice Freeman Palmer 
were electors honoured posthumously by election to the Hall. 

Any man or woman who was a citizen of the United States, na- 
tive or acquired, who made his home in the United States, and who 
has been deceased 25 years or more is eligible for election. Nomi- 
nations open to the public on April 1 preceding an election year, 
and close on April 1 of the election year. Elections are held 
every five years (1955, 1960, 1965, etc.). No more than seven 
persons may be elected at any given time. Election to the Hall 
is achieved by a majority count of the electors voting. The results 


HALLOWEEN—HALLSTATT 


are usually announced publicly om Nov. 1 of the election year. 
Formal unveiling ceremonies, with active civic and national par- 
ticipation, are held for each of the persons elected. The cost of 
the ceremony, and of the bronze likeness and the memorial tablet, 
is borne by interested individuals or associations dedicated to 
memorializing the person honoured, 

U.S. portrait sculptors are invited to submit photographs of 
their work to the director for consideration by the Hall of Fame 
Art committee before a commission for a bronze bust is granted. 
Sculptors represented by original works in the colonnade include 
Daniel Chester French (Nathaniel Hawthorne), James Earle Fraser 
(Augustus Saint-Gaudens), Chester Beach (Walt Whitman), Fred- 
erick MacMonnies (James A. Whistler), Richmond Barthé 
(Booker T. Washington) and Malvina Hoffman (Thomas Paine). 

There is no mortuary suggestion either in the architecture of 
the Hall or in its operation, It serves many who seek primarily 
to familiarize themselves with the great men and women of the 
country. To guard against any melancholy thought, a former di- 
rector, Robert Underwood Johnson, placed over the wrought-iron 
gates at the northern entrance of the colonnade the words, “Enter 
with joy that those within have lived,” and over the gates at the 
southern entrance, “Take counsel here of beauty, wisdom, power.” 

BıBLIocRAPHY.—Henry M. MacCracken, The Hall of Fame (1901) ; 
Robert Underwood Johnson, Your Hall of Fame (1935); Theodore 
Francis Jones, ed., New York University 1832: 1932 (1933); Hall of 


Fame, New York University, Handbook of the Hall of Fame (1962). 
(R. W. So.) 


HALLOWEEN (in medieval times Att Harrows), kept on 
Oct. 31, the eve of All Saints’ day (see ALL SAINTS, FESTIVAL OF), 
was the Celtic festival at the end of summer named Samhain, in 
contrast with May day (Beltane; g.v.), the festival at the be- 
ginning of summer, these marking the two main seasons of the 
Celtic year. Oct. 31 was also the eve of the new year in both 
Celtic and Anglo-Saxon times and one of the ancient fire festivals. 
It was connected with the return of herds from pasture, and its 
importance is indicated by the renewal of laws and land tenures, 
the rekindling of fire for the coming year, the practice of divina- 
tions and its association with the dead, whose souls were sup- 
posed to revisit their homes on this day. Since November ushers 
in the darkest and most barren half of the year, the autumnal 
festival acquired sinister significance, with ghosts, witches, hob- 
goblins, fairies and demons of all kinds roaming abroad. 

The Celtic festival was primarily a pastoral observance, but, as 
agriculture was frequently combined with herding, some of the 
rites associated with the harvest home and the killing of the corn 
spirit at the reaping of the last sheaf found a place in Samhain. 
Thus, the crops as well as the flocks and herds had to be protected 
from demonic influences that were rife at the turn of the year. It 
was the time to placate the supernatural powers controlling the 
processes of nature. Coupled with this were fire rites, divinations, 
funerary practices and masquerades, partly serious and partly 
frivolous in their later development as Halloween passed into the 
realm of folk observances. In Scotland traces of an expiatory sac- 
rificial rite have survived in the case of both Halloween and the 
Beltane fires, 

In addition, Halloween was thought to be the most favourable 
opportunity for divinations concerning marriage, luck, health and 
death, differing in manner in the various parts of Britain. It was 
the only day on which the help of the devil was invoked for such 
Purposes, In Scotland young people assembled for games to ascer- 
tain which of them would marry during the year, and in what 
Order the marriages would occur. Even the name, occupation and 
hair colour of the future spouse were determined.” Sometimes 
resort was made in secret to a barn, where a sieve or winnowing 
fan was used to perform the action of winnowing corn. After 
repeating this three times the apparition of the future husband 
or wife was supposed to pass through the barn. Young women 
Sowed hemp seed on plowed land at midnight on Halloween, re- 
Peating the formula, “Hemp seed I sow, who will my husband be, 
let him come and mow.” Looking over her left shoulder she might 
see the figure of the future spouse. Apples and a sixpence were put 
Into a tub of water, and he who succeeded in extracting either of 
them with his mouth without using his teeth, or in pinning one 
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of the apples with a fork, was destined to have a lucky year. Most 
of the numerous Halloween divinations in connection with apples, 
originally of sacred and symbolic significance, have become games 
played by children. In the north of England Oct. 31 is observed 
as “mischief night” marked by tiresome tricks with no serious un- 
derlying purpose, meaning or history. 

Immigrants to the United States, particularly the Irish, intro- 
duced secular Halloween customs that became popular in the late 
19th century. Mischief making on this occasion by boys and 
young men took such forms as overturning sheds and outhouses 
and breaking windows, and damage to property was sometimes 
severe. In later years the occasion has come to be observed mainly 
by small children, who go from house to house demanding “trick 
or treat”; the treat is generally forthcoming and the trick rarely 
played. The common symbol of Halloween, the jack-o’-lantern 
(the name is probably derived from that for a night watchman), 
is a hollowed-out pumpkin carved in the appearance of a demonic 
face and with a lighted candle inside. In Scotland a turnip was 
used for the jack-o’-lantern, but the native pumpkin was soon sub- 
stituted in the United States. 

By contrast with these frivolous customs, it was on Halloween 
that the general assembly, or open-air parliament (Freig), was held 
at Tara in Celtic Ireland, celebrated once in every three years with 
special solemnities lasting for two weeks. At it the laws were 
renewed and the annals and genealogies written up. The pro- 
ceedings opened with sacrifices to the gods at Tlachtgha in County 
Meath, the victims being consumed by fire. All household fires had 
to be extinguished on that night and rekindled from the fire of 
Tlachtgha, a tax being extracted for each fire lighted in this man- 
ner. In the Isle of Man all tenures had to be renewed on Noy. 1, 
called Hogunnas, and at the law courts in London an ancient rent 
service, dating from about the 13th century, has survived in the 
custom by which the city solicitor, as the agent of the corporation 
of London, renders to the queen’s remembrancer a token rent for 
a piece of land called the Moors in Shropshire, and for a tenement 
known as the Forge in the parish of St. Clement Danes in London. 

Bisriocraruy.—A Machain, Celtic Mythology and Religion (1917) ; 
E. Hull, Folklore in the British Isles (1928) ; J. G. Frazer, The Golden 
Bough, part 7 (1935-36). {E. O. J.) 

HALLSTATT, a term used generally to designate the Early 
Tron Age in central and western Europe, derives its name from the 
famous prehistoric cemetery and salt mine at Hallstatt in upper 
Austria. This place is not the cradle of the earliest Iron Age cul- 
ture but the site where objects characteristic of it were first identi- 
fied. There, between 1846 and 1899, more than 2,000 graves were 
found. The majority fall into two groups, an earlier (c. 1100/1000 
to c. 800/700 B.c.) and a later (c. 800/700 to 450 B.c.). 
Hallstatt became an important settlement in the first Iron 
Age. Both cremation and inhumation were practised, the latter 
slightly preponderating. The cremation graves are on the whole 
the richer and, viewed in the mass, contain older objects than the 
inhumation burials, but this should not be pressed too strictly, for 
the two rites overlapped chronologically. Most of the types of 
grave furniture are found elsewhere in phase C and D burials (see 
below), but objects of a peculiar character occur as well. The 
pottery unearthed by the earlier excavators was practically all de- 
stroyed. Nearby lies the prehistoric salt mine where salt was 
extensively obtained. A number of shafts were sunk, often to a 
considerable depth, sometimes at a steep angle. Because of the 
preservative nature of the salt, their implements, parts of their 
clothing and even (at Hallein as well as at Hallstatt) the bodies 
of the miners themselves have come to light. 

Typology and Art.—P. Reinecke divided the Hallstatt period 
into four phases, A, B, C, D, equating the first of these with the 
period of the Urn Field culture. C. Schumacher regarded the 
latter as comprising the last phase of the Bronze and the first of 
the Iron Ages. Others have held that Hallstatt A and B are in 
reality the latest Bronze Age and that the Iron Age did not begin 
until Hallstatt C, while others regard it as the last period of the 
Bronze Age. The fourfold division is adhered to in the following 
account. 

Phase A.—Iron, though known, is rare, but Villanovan influences 
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HALLSTATT PERIOD OBJECTS, 7TH-5TH CENTURY B.C. 


(TOP LEFT) BRONZE BULL FROM BYCISKALA, MORAVIA, HEIGHT 3 IN.; 


(TOP CENTRE) CLAY VOTIVE FUNERARY ANDIRON FROM SOPRON, HUNG., LENGTH 1194 


IN.; (RIGHT) BRONZE DAGGER AND SHEATH; (BOTTOM LEFT) POTTERY VESSEL, HEIGHT 512 IN.; (BOTTOM CENTRE) BRONZE WARRIOR, HEIGHT 3v% IN. 


are already apparent. The rite is cremation in cemeteries of flat 
graves (or under very low mounds). The pottery in southwest 
Germany is thin walled, of various forms, some betraying strong 
metallic influence. The large urns often contain a number of 
smaller vessels. Farther east (Stillfried, Mariarast, etc.) the 
Silesian influence (Lusatian B) is noticeable in much of the pot- 
tery. Among the metal objects are: antennae, Ronzano and other 
bronze swords; razors and knives; compound fibulae and, in the 
east, harp and simple bow brooches; torques; pins; and the so- 
called “Old Italian” bronze vessels: cups, vessels with “sun boat 
and swans,” etc. 

Phase B.—This phase, if it can be said to have a general chrono- 
logical significance, is marked by the reassertion of the old Bronze 
Age population of southwest Germany over the comparatively 
newly come Urn Field peoples. It is confined to the more western 
regions. The tumulus again becomes common; cremation is the 
usual rite. The pottery (sometimes polychrome) is extremely well 
made and of various forms. The urns are often globular in body 
and with funnel-shaped necks and influenced by Hallstatt A and 
older Bronze Age forms. The chief metal objects which have 
been found are the slender bronze Hallstatt sword with winged 
or slightly scrolled chapes and the vase-headed pin. 

Phase C.—Iron is first in general use. The rite is mixed; the 
tumulus prevails. The pottery is both polychrome and unpainted 
(often with polished graphite slip). In the west the urns are more 
onion-shaped than in phase B; the Bronze Age chip carving 
(Kerbschnitt) reappears. In the east (Moravia, eastern Austria, 
etc.), where the culture of D is not represented, this phase prob- 
ably lasted longer. The urns (graphite or polychrome) often have 
high conical necks; the so-called “moon idols,” their horns often 
ending in beasts’ heads, are very characteristic. Among the many 
metal types are: long, heavy iron and bronze swords with beauti- 
fully scrolled chapes; the winged Hallstatt axe; long bronze girdle 


mounts with repoussé ornamentation; various types of pins; fibu- 
lae, rare in the west (spiral spectacle and half-moon brooches), and 
in the east, these and other types; bronze vessels (broadly ribbed 
bucket and other types); chariot-and-horse-harness—among the 
latter, the pointed tutulus, a type which occurs in the warrior’s 
tomb at Corneto and gives a synchronism with Italy. 

Phase D.—Not represented in eastern Austria, etc., but lasts 
until the appearance of the La Tène (g.v.) period in other areas. 
The tumulus prevails; the rite is mostly inhumation. The pot- 
tery, which is not common, degenerates; the urns are derived from 
C forms but are less crisp in profile. Among the metal objects 
are: the dagger-sword (sometimes one-edged) with “horseshoe” or 
antennae hilt; pins are rare, brooches common (the drum, cup and 
the later variants of the bow and serpentine fibulae); a variety of 
ring ornaments: ear-, neck-, arm- and footrings; girdle mounts, 
shorter than in C, sometimes in pierced work; bronze vessels, 
among them the narrowly ribbed bucket and, in upper Italy and 
the Veneto-Illyrian zone, situlae with figured motifs in friezes, 
stylized scenes from everyday life. Early archaic Greek vessels 
appear in the west, Pertuis, Grachwyl, etc. Amber occurs in C 
and D, gold mostly in D; ivory, lignite, jet and coral are not un- 
known, the last being found in D. 

Hallstatt art, with the exception of the Veneto-Illyrian situla 
style, is severely geometric in feeling; the advances made were 
on technical rather than aesthetic lines. It reveals indirect con- 
nections with the Greek Dipylon art, but developments of older 
Bronze Age elements are more prominent. There is a general 
tendency toward the extravagant, the baroque. The Greek ori- 
entalizing influence is hardly felt. Even the figural motifs are 
geometric in feeling as is shown by urns from Oedenburg and 
many of the girdle mounts; these are mainly confined to the Aus- 
trian area. The typical bird motif, probably derived from Italy, 
may perhaps be traced back to late Helladic times in Greece. Plant 
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patterns are very rare and strongly stylized (Urmitz). Among 
the other motifs are lozenges, triangles, concentric circles, arcs, 
chevrons, “garlands,” herringbone groups of parallel lines (some- 
times grooved) and occasionally the swastika, triskele and meander, 
etc. Contrasts in colour and the breaking up of smooth surfaces 
were in favour. The arrangement of figures in pairs is very char- 
acteristic. In phase C pottery are found designs grouped in a 
circular field around a star or cross or arranged in bands, Gen- 
erally speaking, the arrangement consists in mechanical repeti- 
tions and a rigid regard for symmetry, rather than in the treat- 
ment of the design as an organic whole. Compared with the art 
of the northern Bronze Age or of the La Téne period, the Hallstatt 
style is lifeless and sterile. See also ARCHAEOLOGY: The Iron Age 
in Europe ; EUROPE: Archaeology. 

BIBLIOCRAPHY.—For the site: A. Mahr, Das vorgeschichtliche Hall- 
statt (1925) ; M. Hoernes, Das Graberfeld von Hallstatt (1920-21) ; E. 
von Sacken, Das Grabfeld von Hallstatt (1868). General works: J. 
Déchellette, Archéologie Celtique, Premier Age du Fer (1913) ; G: Kraft, 
Bonner Jahrbuch (1927); C. F. C. Hawkes, “From Bronze Age to Iron 
Age: Middle Europe, Italy and the North and West,” Proceedings of the 
Prehistoric Society, vol. xiv (1948); V. G. Childe; Prehistoric Migra- 
tions in Europe (1950) ; G, Bibby, The Testimony of the Spade (1956); 
T. G. E. Powell, The Celts (1958); S. Foltiny, “Athens and the East 
Hallstatt Region,” American Journal of Archaeology, vol. 65 (1961). 

(J. M. ve N; X) 


HALLUCINATION is a psychological term for the percep- 
tion of objects with no reality or the experiencing of sensations 
in the absence of the usual cause. In effect; a hallucination is a 
perception within or of a person’s fantasy that is mistakenly 
ascribed, by the person who experiences it, to sources outside. 
Hallucination must be distinguished from illusion; which is the 
misinterpretation’ of actual stimulation of the sense receptors. 
The commonest hallucinations are-auditory (including voices, mut- 
terings, laughter, cries, bells, shots, etc.) and visual (which may 
be of everyday persons, animals, objects, scenes, or something 
strange, unearthly and horrible), Hallucinations of smell, taste, 
movement or of the visceral and cutaneous senses are not uncom- 
mon; hallucinations of several kinds’ may be experienced simul- 
taneously. 

Hallucinations are‘common and normal in ordinary dreaming and 
on going to sleep or waking up (hypnagogie and hypnopompic hal- 
lucinations, respectively), They may also appear during periods 
of deep preoccupation or great fatigue and are facilitated by pro- 
found emotion or urgent need. Under conditions of excitement, 
fear, ecstasy or tense anticipation, many persons report seeing and 
hearing things they would otherwise correctly identify as coming 
from their own fantasies, The content of hallucinatory experi- 
ence is determined in substantial part by and is dynamically re- 
lated to the person’s personality organization, ideas, needs and 
fears. Hallucinations among persons with delusions are nearly 
always supportive of and in keeping with the delusions. 

Hallucinations appear as symptoms in certain disorders of the 
central nervous system (e.g., delirium tremens) and in psychosis 
(e.g., the schizophrenias), and can be produced by certain halluci- 
hogenic (or psychotomimetic) drugs (see NEUROPHARMACOLOGY 
AND PsyCHOPHARMACOLOGY). The organized perceptual experi- 
ences produced by electrical or other stimulation of the temporal 
lobe of the brain resemble hallucinations in that the normal external 
stimuli are missing but differ in that the subject usually recognizes 
their unreality. (H. F. Hr.) 

HALM, FRIEDRICH: see MUNCH-BELLINGHAUSEN, 
Eticrus FRANZ JOSEPH, FREIHERR VON. 

HALMAHERA (“motherland”; also DyatLoLo), an island of 
Indonesia in the regency of Maluku Utara (North Moluccas); 
Maluku province, lies just below the equator and about 128° 
E. It consists of four peninsulas enclosing three great bays: Kau 
(northeast), Buli (east) and Weda (southeast). Its total area 
18 6,865 sq.mi. In 1954 its population was about 54,000. The 
Northern peninsula is connected with the others by an isthmus, 
only 5 mi. wide, on the western side of which lies Dodinga bay. 
In the mouth of this bay are the two islands Ternate and Tidore 
(99.v.), whose political importance exceeds that of the larger 
island. Of the four peninsulas of Halmahera the northern and 
the southern are reckoned to the sultanate of Ternate, the north- 
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eastern and southeastern to that of Tidore; the former has 11, the 
latter 3 districts, The four peninsulas are traversed in the direc- 
tion of their longitudinal axes by mountain chains 3,000 to 5,000 ft. 
high, covered with forests rich in a great variety of trees. The 
mountain chains, from which spurs extend to the coast, are fre- 
quently interrupted by plains, The western and northern parts 
of the mountain chain of the northern peninsula are volcanic, the 
volcanoes continuing the line of those of Makian, Moti, Ternate 
and Tidore. Two volcanoes along this western coast are active 
and one, GamKonora (5,364 ft.), is active on the north. Coral 
formations on heights in the interior would indicate oscillations 
of the land in several periods, but a detailed geology of the island 
is wanting. There are numerous small rivers and several lakes, 
and near Weda is a beautiful stalactite grotto. Halmahera is the 
largest island of the Ternate group of the Moluccas (q.v.). 

The ancient indigenous population, collectively Alfur (g.v.), 
appears to have been Papuan but there has been much admixture 
with Malay peoples, especially in the coastal areas, ‘The: in- 
habitants of the interior are tall and well built with dark brown 
skin and blue-black wavy hair, worn long by both men and 
women. Their religious practices are animistic. They live mostly 
by hunting, fishing and extraction of sago from the palm groves in 
the marshy valleys. The native languages in the southern part 
of the island belong to the Malay-Polynesian group, with linguistic 
affinities to western New Guinea; the languages of the northern 
part (including Ternate, Tidore and Morotai) form a group by 
themselves, which cannot satisfactorily be related to any’ other 
linguistic stock. The traditional house type in northern Halmahera 
is octagonal in shape, in contrast to the rectangular form of the 
Malay house. The village consists of one-family houses grouped 
around a square, in the middle of which is the temple. Head-hunt- 
ing was common in the past. 

The coastal peoples include many elements from surrounding 
islands. Their economic level is not much higher than that of the 
interior tribes, although they cultivate rice’ on temporary forest 
clearings and grow coconuts. Many men lead a roving life of fish- 
ing, including trepang and pearl shells, collecting of forest produce 
such as wild nutmeg, dammar gum and rattan, or hunting deer, 
wild pigs or plumed birds, often far beyond the home island. They 
are easygoing folk, with little interest in material well-being beyond 
the bare necessities of life. Islam and Christianity (Protestant 
missions) have converted part of the population, at least nominally, 
But the relations with the spirits of the dead still mold the thoughts 
and actions of the living and no task is undertaken without com- 
municating with the ancestors. 

The chief town is Patani (Gamsungi) with about 3,000 in- 
habitants in 1956, and other ports are Galela, Tobelo, Kau and 
Weda and Wajabula in Morotai. Galela is a considerable settle- 
ment, situated on a bay of the same name on the northeast coast 
in a well-cultivated plain which extends southward and inland. 

About 11 mi. N.E. of the northern peninsula is the considerable 
island of Morotai (268 sq.mi.), which is more than 50 mi. long and 
from 13 to 26 mi. wide, with mountains reaching 4,100 ft. (the 
Sabatai range) and several rivers. There are some Muslims and 
Christians among its population which numbered about 10,000 in 
1954, During World War II Morotai was a military base for the 
Japanese; later captured by the Allied forces it was developed into 
an important air base. To the west of the southern peninsula lie 
the island of Batjan (q.v.) and other islands. 

The Portuguese and Spaniards were better acquainted with Hal- 
mahera than with many other parts of the archipelago; they some- 
times called it Batu Tjina, and sometimes Moro. It was circum- 
navigated by one of their vessels in 1525. The name (Djailolo) 
was really that of a native state, the sultan of which had the chief 
rank among the princes of the Moluccas before he was supplanted 
by the sultan of Ternate about 1380, His capital, Djailolo, lay 
on the west coast on the first bay to the north of that of Dodinga. 
The Dutch obtained a footing in Halmahera with the aid of their 
ally, the sultan of Ternate, and when they severed relations with 
this chief in 1683 the lands in Halmahera under the suzerainty of 
Ternate came under Dutch influence. By their treaty of 1660 with 
the sultan of Tidore, they became overlords of all Tidorese fiefs 
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and this opened up to them that part of Halmahera under Tidorese 
influence. In 1876 Danu Hassan, a descendant of the sultans of 
Djailolo, raised an insurrection in the island against the authority 
of the sultans of Tidore and Ternate and would probably have been 
successful but for the intervention of the Dutch. The Moluccas 
were captured by the British in 1810 and given back in 1814 to the 
Dutch, who transferred sovereignty to the Republic of Indonesia 
in 1949. (J. O. M. B.) 

HALMSTAD, a seaport of southwestern Sweden, chief town 
of the län (county) of Halland, on the eastern shore of the Kat- 
tegat, 123 km. (76 mi.) S.S.E. of Göteborg. Pop. (1960) 39,064. 
The town lies at the mouth of the Nissa river, with a harbour and 
roads giving safe anchorage. There are modern public buildings, 
such as the town hall, and most have been decorated by the Halm- 
stad school of surrealist painters. The centre of the town has 
several old buildings, including wood-beamed houses from the 17th 
century. The castle is the residence of the Jän governor. In the 
main town square stands the sculptor Carl Milles’ fountain “Europa 
and the Bull.” There are many pleasant parks and a large area 
of preserved natural forest (the Gallows Hill). Railways run to 
Göteborg, Nässjö and Malmö. A daily car ferry connects with 
Aarhus in Denmark and there are air services to Stockholm. 
Tylösand, about 5 mi. W., is a popular seaside resort with modern 
hotels and a fine golf course. The chief industries of Halmstad 
are engineering, brewing, and the manufacture of cloth, felt and 
other textiles and leatherware. There are ironworks, foundries, 
brickworks and paper and cardboard factories. The principal ex- 
ports are timber, wood pulp, paper, machines, corn and iron ore. 
The imports are coal and oil, pig iron, scrap iron, limestone and 
farming implements. Smoked Halmstad salmon is a speciality. 
The oldest town privileges date from 1307 and Halmstad appears 
to have been frequently chosen as the meeting place of the rulers 
and delegates of the three northern kingdoms. The fortifications 
are mentioned first in 1225 and parts of them are still preserved. 
The town within the walls was destroyed by fire in 1619. Until 
1658, when it was ceded to Sweden, the Jän was Danish territory. 

(1. Ru.) 

HALO, a luminous circle or a segment of a circle with the sun 
or moon in its centre caused by ice crystals in the atmosphere and 
produced by the refraction or reflection of light rays striking or 
passing through the crystals. Halos of well-developed form are 
rare except in higher latitudes and in polar regions, where they 
attain great brilliance and considerable complexity, being accom- 
panied by small coloured arcs or luminous columns or pillars. 
The similar phenomenon caused by diffraction by water or ice 
particles generally is referred to as a corona. 

Parts of Halo.—The phenomenon of a halo as seen from the 
ground is represented schematically in the figure. The fundamen- 
tal features of a halo are two circles surrounding the centre of 
illumination (S), the “inner” halo (I) and the “outer” halo (O), 
having radii of about 22° and 46°, respectively. Their inner con- 
tour is sharp and shows a distinct red tint. The spectral sequence 
of colours fades rapidly toward the outer, diffuse edge of the circle. 
Passing through the centre (S) and parallel to the horizon, a lumi- 
nous white ring, the parhelic circle (P), can occasionally be seen 
with a number of bright coloured spots that are the images of the 
sun or moon (p). Of these images the most pronounced are situ- 
ated at the intersections of the inner halo and the parhelic circle 
and are known as parhelia (mock suns or sun dogs) or as parase- 
lenae (mock moons). They are quite brilliant when the sun is on 
the horizon. Their inner edges, directed toward the sun, are red, 
the outer edges are blue and they are extended into an arc. For 
higher sun elevation they retain the same elevation as the sun, but 
their angular distances from the sun increase up to 45° for the sun 
elevation of 60°. Their angular width, as well as their brilliance, 
decreases with increasing sun elevation. The parhelia at the in- 
tersection of the outer halo and the parhelic circle are seen only on 
rare occasions. Other images on the parhelic circle are the parant- 
helia (q) and the anthelion (a). Paranthelia are situated 90°— 
140° from the sun on the parhelic circle while the anthelion is lo- 
cated at the antisolar point as a patch of white light often exceeding 
in size the apparent diameter of the sun. 
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FROM G, DIETZE “EINFÜHRUNG IN DIE OPTIK DER ATMOSPHÄRE" ‘ 
HALO AND RELATED PHENOMENA AS PROJECTED ON THE SKIES BY THE OB- 


SERVER (IN THE CENTRE OF THE SPHERE). (AFTER G. DIETZE) 


Among other features occasionally observed are two different 
types of arcs. “Arcs of Lowitz” are two convex arcs (L in the 
figure) tangential to the inner halo, named after J. T, Lowitz, who 
first described these phenomena in 1794. Similar arcs can be seen 
as tangential to the visible upper and lower parts of inner and outer 
halos (T in the figure), On some occasions the arcs tangential to 
the inner halo seem to be prolonged and, for higher sun elevation, 
joined to give the appearance of a luminous closed curve. 

Conditions of Formation.—The first step to a proper explana- 
tion of the halo and related phenomena was that of René Descartes 
who ascribed their formation to the effect of ice crystals. His ex- 


planation was pursued further by Henry Cavendish, Thomas ` 


Young, J. G. Galle and A. Bravais; Bravais demonstrated the 
general validity of the theory in his classical treatise about the 
halos published in the Journal de l'École royale polytechnique 
(1847). 

The fundamental form of ice crystals in high level clouds (cirro- 
stratus) or of those floating in lower levels in sub-zero weather is 
a hexagonal prism, either elongated as a needle or flattened like a 
thin plate. The rays of the sun or moon penetrate the crystals un- 
der three main refracting angles: 120° between two adjacent faces, 
60° between two alternate faces and go° between the prism face 
and the base. If a myriad of such crystals falls in any manner be- 
tween the sun and observer, there will always be some prisms 
whose alternate faces are traversed by the sun’s rays and these rays 
will be refracted. The deviation of the refracted rays from the 
incident direction depends on the angle of incidence. Among the 
large number of crystals occur crystal faces with all possible orien- 
tations and hence the refracted rays will fill up the range between 
the minimum and maximum deviation for 60° refracting angle. 
The rays will be crowded close to the minimum deviation and there 
will be no refracted rays between the minimum deviation and the 
sun. Furthermore, the minimum deviation increases for shorter 
wave lengths, being smallest for the red light (22°). All the re- 
fracted rays will then form a circle, with sharp inner boundary of 
a red tint. In this way Edmé Mariotte, 17th-century physicist, 
explained the characteristic feature of the inner halo, Cavendish 
similarly explained the existence of the outer halo as the conse- 
quence of refraction under go° refracting angle; the minimum de- 
viation in this case is 46°. 

For the occurrence of these two halos no special arrangement of 
ice crystals is necessary. The circular shape of the halo indicates 
indeed all possible orientations of the symmetry axes of the prisms 
or plates. Nevertheless, certain arrangements of the ice crystals 
will predominate, for they will tend to fall with the axis so oriented 
as to offer the least resistance to their motion—a prolongated prism 
tending to keep its axis vertical, a plate-shaped crystal to keep its 
axis horizontal, If the axes of prolongated prisms are vertical and 
the sun is at the horizon, the refraction of the sun’s rays by the 
alternate faces will produce the sun image at the same elevation as 
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the sun, at an angular distance between the minimum and maxi- 
mum deviation corresponding to the refracting angle of 60°. In 
this way the origin of parhelia and their characteristic features are 
explained. If the axes of the crystals deviate slightly from the 
vertical direction, the images of the sun will be moved from the 
parhelic circle, producing the arcs of Lowitz. When the sun’s rays 
traverse the alternate faces of thin plates with their axes in a hori- 
zontal direction, a similar phenomenon will be produced, but above 
and below the sun, With all possible orientations of the horizontal 
axes of thin plates, a continuous series of parhelia will form the 
tangential arcs of the inner halo. The tangential arcs to the outer 
halo are due to the refraction through the faces inclined at 90°; 
these arcs are more brilliant than those at the inner halo. 

Some of the features described above and indicated in the figure 
can be explained as due to the reflection of the sun’s rays either 
externally or internally from the faces or bases of the prism. 
Young explained the parhelic circle as caused by the reflection 
from the vertical faces of the long prisms and from the bases of 
the short ones. Reflections from the faces or bases slightly de- 
viated from a horizontal position will produce a vertical pillar 
through the sun (see figure) observed on rare occasions. All fea- 
tures due to the reflection can be distinguished from those due to 
the refraction; they appear white, without the colouring always 
present with refraction. The paranthelia (q) and the anthelion (a) 
may be explained as being caused by two internal or two external 
reflections. The paranthelia will appear when the reflecting faces 
are inclined at 120°. Double internal reflection by an equilateral 
triangular prism would produce a single coloured image on the 
parhelic circle about 98° from the sun. The anthelion can be ex- 
plained as being caused by two internal reflections of solar rays 
by a hexagonal prism of ice having its axis horizontal and one 
of the diagonals of its base vertical. The emerging rays are then 
parallel to their original direction and form a light spot on the 
parhelic circle opposite the sun, With the more complicated 
structure of the ice crystals other rare forms of halo may be pro- 
duced. 

Systematic observations of halos for 22 years (in the Nether- 
lands) indicate the inner halo as the most frequent (in 209 days 
in a year at the average); the next are parhelia (71) and the tan- 
gential arcs to the inner halo (59). (Z. S.) 

HALOGENS, a term applied to the chemical elements fluorine, 
chlorine, bromine and iodine because of the great similarity of their 
sodium salts to ordinary sea salt (Gr. hals, “salt,” and gen, “to 
produce”), These four elements show a great resemblance to one 
another in their general chemical behaviour and in that of their 
compounds, while their physical properties show a gradual transi- 
gon Some of the properties of the halogens are tabulated be- 
ow. 


Some Properties of the Halogens 


Name Fluorine Chlorine |Bromine| Iodine 

Simol e a E cl Br L 
Atomic number 9 7 35 53 
Atomic weight 18.9984 35.453 79.909 |126.9044 
State at 70°F, gas liquid | solid 
Boiling point * C. =188 34.7 58 183 
Colour of gas <, 0 l light yellow | green-yellow | red. | violet 
Electron affinity 

(Electron volts) 3.58 3.15 3.53 | 3.22 


The halogens constitute main Group VII of the periodic system. 
Their atoms, having seven valence electrons, all readily combine 
with an additional electron to form a stable negative ion having a 
completed octet. The electron affinity given in the table is a meas- 
ure, in electron volts, of the tendency for this reaction to occur 
with the atoms of the gaseous element. Fluorine is the most re- 
active (the best oxidizing agent) and iodine the least (see OXIDA- 
TION AND Repuction). Fluorides are formed with the greatest 
evolution of energy and are the most stable. Conversely, fluorine 
is prepared in the free state with the greatest difficulty and iodine 
with the least. 

In the elementary state the halogens exist as diatomic molecules, 
the sharing of electrons by a pair of atoms satisfying in part 
their electron affinities, The binary compounds of the halogens, 
except their oxides, are known as halides. The halides of the 
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metals are solid saltlike substances and with a few exceptions, no- 
tably among the fluorides, soluble in water. The halide ions are 
colourless. The hydrogen halides are colourless gases, very soluble 
in water, forming strongly acid solutions. The halides of non- 
metallic elements are volatile, reactive and generally decomposed 
by water. 

In alkaline media the halogens, with the exception of fluorine, 
may be readily oxidized, the maximum state of oxidation being plus 
seven. While the oxygen-containing salts are fairly stable, the 
corresponding acids are not. The relative activity of the halogens 
in the oxidized state is reversed from that for the reduced state 
as halide ions. For example, chlorine will displace elementary 
iodine when added to potassium iodide solution, but iodine will 
displace chlorine from potassium chlorate, forming the more stable 
potassium iodate. That is, of the halide ions, iodide is the best 
reducing agent, and of the halogenates, chlorate is the best oxidiz- 
ing agent, 

A number of compounds have been made by direct combination 
of two halogens. Their formulas and melting points (° C.) are; 
IF; (5°), IF; (9.6°), ICI (two forms œ 27:2°, B 13.9°), ICI; 
(101°), IBr (36°), BrF; (—61.3°), BrFs (9°), BrF (—33°), BrCl 
(—66°), CIF; (—83°) and CIF (— 156°). 

Element 85, or astatine (At), is a member of the halogen fam- 
ily but only short-lived radioactive isotopes are known. For addi- 
tional information about astatine as well as other members of the 
halogen family see individual articles on each element. 

See also references under “‘Halogens” in the Index. 

(R. P. S.) 

HALOGETON, the generic and common name for a poison- 
ous annual weed belonging to the goosefoot family (Chenopodia- 
ceae), native to southwestern Siberia and northwestern China. 
Halogeton glomeratus, introduced into Nevada about 1930, has 
since spread widely in the northwestern U.S. It is confined to 
semidesert, salty lands, primarily in disturbed areas such as aban- 
doned fields, abused ranges and roadsides. 

Halogeton, with reddish stems, varies from a few inches to two 
feet tall. The bluish-green leaves, sausage-shaped and bearing a 
hairlike spine at the tip, are very high in water content. The true 
flowers are inconspicuous, but the very abundant seeds bear five 
winglike, whitish bracts; after midsummer the plant is a mass of 
these showy flowerlike seeds. 

The high oxalate content of halogeton (the dried plants have 
5%-25% of the salt) makes it poisonous to sheep and cattle. The 
lethal dose for a hungry sheep is two thirds of a pound of plants 
contajning 10% oxalates, consumed at one time. Fortunately, 
animals do not eat the plant in quantity when other forage is 
available, so poisoning has been less frequent than might be ex- 
pected. A few sensational losses of sheep have been recorded, 
however. 

Ranges with large amounts of halogeton ordinarily can be safely 
grazed if herders avoid concentrating their livestock on pure stands. 
The halogeton problem can be solved by good range management 
and by preventing too-heavy grazing. If grazing is kept light, 
native perennial plants tend to crowd out most of the invading 
halogeton. Elimination of the weed by spraying is feasible only 
in small areas. 

See L. M. Burge and J. L. O’Harra, “Halogeton in Nevada—Animal 
Poisoning and Control Studies,” Nev. St. Dept. Agric. Bull. 4 (1952) ; 
H. L. Morton and others, “Halogeton and its Control,” Idaho Agric. 
Exp. Sta. Bull. 307 (1959). (L. A. St.) 


HALOPHYTES, a general name used in botany to denote 
plants growing in alkali soils, salt marshes and similar environ- 
ments with a high salt content; examples are greasewood and salt- 
bush. Such plants often show adaptations for conservation of 
water. 

HALS, FRANS (c. 1580-1666), celebrated Dutch painter of 
portraits and groups, to whom, of all the Dutch school, only 
Rembrandt unquestionably and Vermeer more doubtfully may be 
considered superior by reason of their profounder spiritual or in- 
tellectual qualities. The originality of Hals rests largely in tech- 
nique, and asa manipulator of oil paint he has few rivals in his own 
or any other age. Belonging to the first generation of the great era 
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of. Dutch art, he lived into the period when symptoms of decline 
were beginning to appear among the most literally “popular” paint- 
ers in the form of glossy finish and laboured, imitative technique. 
Hals was not a successful artist in the material sense, but he re- 
mained true to his instincts and, contrary to the wide current of 
Dutch painting, his style grew steadily looser, fresher and more 
spontaneous. 

Hals’s place of birth is credibly supposed to have been Antwerp, 
but the date is not certain. According to A, Houbraken, he was 85 
or 86 when he died, which places his birth in 1580 or 1581; another 
early source states that he died aged “ninety, or not much less,” 
while N. S. Trivas in the best modern monograph on the painter 
suggests that he was born “about 1585.” The family moved to 
Haarlem while Frans was still a child, and it was in Haarlem that 
he lived and worked throughout his recorded life, but the ques- 
tion of where and under what masters he received his early train- 
ing remains open. One tradition says that he studied in Haarlem 
under Karel van Mander, another that he was a pupil of Adam 
van Noort in Antwerp. Both may be true. His known work shows 
no trace of Van Mander, but it does show marks of Flemish style, 
in particular of the bravura of Rubens, whom he could conceivably 
have met in Van Noort’s studio. 

About 1608 Hals married Annetje Harmensdr, who died in 1615, 
and in 1617 he took as his second wife Lysbeth Reyniers, who out- 
lived him. The number of his children varies in the accounts of 
different authorities, but it was certainly very large. Seven sons 
followed him in the career of painting, though not all of them are 
now known by identifiable works. The expense of supporting a 
huge family, aggravated by his own habits, which were irregular 
to say the least, can explain in part the poverty in which much of 
his long life was spent, but the fact remains that, in spite of occa- 
sional commissions for civic portraits, he was never a fashionable 
or highly paid artist, and his patronage was virtually confined to 
Haarlem, The records of his name in the city archives are mainly 

concerned with the succession of financial difficulties and disasters 
that beset him, and with measures taken to relieve or redeem his 
erring children, In 1662 he was granted a small pension, and in 
the winter of 1663-64 he was further provided by the city with 
three cartloads of fuel. He died on Aug. 29, 1666, and was buried 
in the Groote Kerk. 

No work of Hals’s youth has been identified. The earliest dated 
picture is the “Banquet of Officers of the St. Joris-Doelen” (“Civic 
Guard of St. George”) of 1616, and on evidence of style a few por- 
traits can be assigned to about the same date, such as “Nurse and 
Child” (Berlin) and “Man Holding a Skull” (Barber institute, 
Birmingham, Eng.). These are mature works, confident and crisp 
in handling, and in the “Banquet” Hals displays already his aston- 
ishing ability to give his heads the animation of fleeting yet char- 
acteristic expressions, His faces are never masks. By a swift 
collaboration of eye and hand he captures the momentary move- 
ments of expression about the eyes and mouth as his sitters smile 
or turn to speak to each other or to the spectator. Though his por- 
traits seldom display the deep human understanding of Rembrandt, 
there are none that “live” more vividly on the canvas than his. 
There are no landscapes, still lifes, genre or historical subjects in 
Hals’s work. His lifelong preoccupation was with living humanity. 
Burgher or beggar, his subject is set before us in the fullness of 
life, with no overtone of social or moral comment, no philosophy 
beyond the simple one that life is good. The painter's own zest for 
life is evident in the freedom and audacity of his brushwork, while 
the typical mood of his sitters ranges from confident good humour 
to downright merriment. Most of his pictures are single portraits 
of respectable Haarlem citizens,.but there are also character studies 
of laughing children (his own) and of ragged but exuberant tavern 
society. 

His most solid achievements are the eight large group portraits 
which hang in the Frans Halsmuseum, and no true idea of Hals’s 
stature as a painter can be formed without seeing them. The first 
of these, the “Banquet” already referred to, shows understanding 
of contemporary baroque composition in its swinging diagonals 
h the rows of heads and the banner. Its colour is fresh and 
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orange of sashes and banner. Similar, but less interesting in de- 
sign, is the “Banquet of Officers of the Cluveniers-Doelen” (“Civic 
Guard of St. Andrew”) of 1623-24. In 1627 Hals painted a second 
“Banquet of Officers of the St. Joris-Doelen,” in which one may 
admire an increasing freedom and vivacity of brushstroke while re- 
gretting an increasing carelessness in formal design. More thought 
is apparent in the composition of the “Meeting of Officers of the 
Cluveniers-Doelen” (1633), in which the open-air background 
was possibly painted by another hand, 

The last and most formal of the civic guard groups is again of 
“Officers of the St. Joris-Doelen” (1639), and includes a self- 
portrait of Hals, who is to be seen second from the left in the 
rear rank. The fine seated group of “Governors of the St. 
Elisabeth Hospital” (1641) shows Hals at the height of his powers 
and is only excelled in its kind by Rembrandt’s “Syndics,” which 
it may have influenced. A gradual progression from bright colour 
to a more monochrome treatment can be traced in these pictures, 
culminating in the last two groups that Hals painted. These, both 
of 1664; are respectively of the “Men Governors” and the “Lady- 
Governors of the Old Men’s Home at Haarlem.” In both there 
is a moving quality in the presentation of character that the earlier 
pictures lacked, and the technique also attains a peak in which 
passion mingles with dexterity to move the spectator. The “Men 
Governors” suffers like many an earlier work from slipshod com- 
position, but the “Lady-Governors” has no such fault. Firmly de- 
signed and marvelously handled, it is the crowning masterpiece of 
Hals’s erratic career. 

The single portraits show a parallel development toward more 
monochrome colouring and looser handling. Their quality becomes 
uneven in the later years, looseness sometimes degenerating into 
incoherence. Good examples are: the inaptly nicknamed “Laugh- 
ing Cavalier” (1624, Wallace collection, London); “Portrait of a 
Man” (dated 1633, National gallery, London); “Man holding a 
Watch” (1643, Barnes foundation, Merion, Pa.); the portraits in 


. Antwerp of “Stephanus Geraerdts” arid his wife “Isabella Coy- 


mans” (about 1650-52); and the “Man in a Big Hat” (about 1661— 
64, Cassel). Of the character pieces, most of which belong to his 
earlier period, one may pick out “Malle Babbe, the Haarlem 
Witch” (Berlin) and the so-called “Gipsy Girl,” or ““Bohémienne” 
(Louvre, Paris), both of about 1628. 

Of Hals’s pupils and followers in Haarlem the most talented 
was Judith Leyster, whose pictures are often confused with his. 

Dirck Hats (1591-1656), younger brother of Frans Hals the 
elder, was born in Haarlem. He was principally a painter of fes- 
tive genre scenes, of which the earlier examples, such as “Cavaliers 
and Ladies at Table” (1626, National gallery), have the naive ele- 
gance seen also in W; Buytewech and W. C. Duyster. Some of the 
later ones aspire (less successfully) to the more polished grace of 
G. Terborch. 

Of the sons of Frans Hals: Harmen Hats (1611-1669) was a 
genre painter of the school of A. Brouwer and A. van Ostade; 
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**LADY-GOVERNORS OF THE OLD MEN'S HOME AT HAARLEM"’ BY FRANS HALS. 
IN THE FRANS HALSMUSEUM, HAARLEM, THE NETHERLANDS 
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Frans Hats, THE YOUNGER (c. 1620-1669), imitated his father 
and others with little subtlety (in “Malle Babbe and the Smoker,” 
at Dresden, one figure is borrowed from Frans the elder, the other 
from Brouwer); Reynir Hats (1627?-1671) is represented by 
genre pictures of moderate quality in the Frans Halsmuseum; 
Crags Hars (1628-1686) was a more varied artist, and his few 
known landscapes in the Ruisdael manner, such as “Village Street” 
(Ashmolean museum, Oxford), show considerable talent. 
BrstiocrapHy.—C. Hofstede de Groot, Catalogue of Dutch Painters, 
vol. iii (1910); W. R. Valentiner, Frans Hals, des Meisters Gemälde 
(1923); N. S. Trivas, The Paintings of Frans Hals (1942). 
(R. E. W. J.) 
HALSBURY, HARDINGE STANLEY GIFFARD, ist 
EARL oF (1823-1921), English lord chancellor remarkable for his 
grasp of legal principles and for his mastery in applying them, was 
born in London on Sept. 3, 1823. Educated at Merton college, 
Oxford, he was called to the bar at the Inner Temple in 1850, 
subsequently working at the central criminal court and at the 
Middlesex sessions. He became queen’s counsel and a bencher of 
the Inner Temple in 1865. Giffard had twice unsuccessfully con- 
tested Cardiff as a Conservative candidate for parliament when he 
was appointed solicitor general by Disraeli in 1875 and knighted. 
From 1877, however, he represented Launceston, until he was cre- 
ated Baron Halsbury and appointed lord chancellor in 1885. Hals- 
bury held this post continuously from 1886 to 1892, and again 
from 1895 to 1905. In 1898 he was created earl of Halsbury and 
Viscount Tiverton and became the leader of the group of Conserva- 
tive “die-hard” peers who resisted to the end the abridgement of 
the powers of the house of lords embodied in the Parliament act 
of torr. The digest famous as Halsbury’s Laws of England was 
produced under his direction between 1905 and 1916. Halsbury 
died in London on Dee, 11, 1921. (W. T. Ws.) 
HALSEY, WILLIAM FREDERICK (1882-1959), U.S. 
naval officer and commander of the 3rd fleet, operating in the Pa- 
cific area, during World War II, was born in Elizabeth, N.J., 
Oct. 30, 1882, the son of a naval officer, and graduated from the 
United States Naval academy in 1904. He became a naval aviator 
May 15, 1935, was promoted to rear admiral in 1938, to vice- 
admiral in 1940 and to admiral in 1942. After commanding air- 
craft of the Pacific fleet, Halsey became commander of the South 
Pacific force and the South Pacific area on Oct. 19, 1942. Naval 
task groups under his command defeated the Japanese in the battle 
of Santa Cruz Islands, Oct. 26, 1942; the naval battle of Guadal- 
canal, Noy. 12-15, 1942; and in a series of lesser fights. He be- 
came commander of the 3rd fleet on June 15, 1944, and led his 
carrier task forces in brilliant air strikes. In the battle for Leyte 
gulf his fleet sank four Japanese carriers and a battleship. He 
led the U.S. forces in the final naval operations of the war around 
Okinawa, from May 28 to the Japanese surrender on Sept. 2, 1945. 
Halsey was promoted to the rank of fleet admiral on Dec. 12, 1945, 
and retired in 1947. He died on Aug. 16, 1959. (J. B. Hy.) 
HALSINGBORG (Hetsrycsorc), a seaport of southern 
Sweden in the Jan (county) of Malmöhus at the narrowest part of 
the Sound opposite the Danish town Elsinore. Pop. (1960) 76,504. 
The town’s picturesque situation has given it the name “the Pearl 
of the Sound,” Opposite the central harbour lie the North Ger- 
man Gothic town hall (1897) and the main square with the eques- 
trian statue of Magnus Stenbock, the famous Swedish field marshal 
(c. 1665-1717). On a hill above the town is the keep (kärnan) 
of the medieval castle. The principal thoroughfare, Drottning- 
gatan, contains the concert hall, built (1931) in strikingly modern 
style, and in the town centre is St. Mary’s church, a Gothic brick 
building with traces of an older sandstone church. There are also 
a theatre, a museum, an art gallery (Vikingsberg) and an open-air 
museum (Fredriksdal), as well as several parks and salt-water 
baths. The royal summer residence (Sofiero castle) is situated to 
the north of the town. The modern indoor sports centre is one 
of the biggest stadiums of Sweden. Railways run to Stockholm, 
Göteborg and Malmö. The town is the most convenient crossing 
Place for motor traffic to enter Sweden, Norway and Finland, the 
ferry across the Sound taking only 20 min. Hälsingborg is a major 
Manufacturing town of Sweden. It has copper, india-rubber and 
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superphosphate works, a pharmaceutical industry, factories for 
electric motors, generators and transformers, chemical industries 
and a shipyard with two dry docks. The depth of the new harbour 
is 37 ft. 

The town occupies the third position among the shipping 
centres of Sweden, with exports of wood, paper, iron ore, bri- 
quettes, chemical products and minerals. Imports include coal, 
coke, mineral oils, sulfur ore, machines and automobiles. Hälsing- 
borg was first mentioned as a town in 1085. With its strong 
fortress, it was of great military and political importance during 
the middle ages. All fortifications, except the castle keep, were 
dismantled in 1680. In 1658 the town passed with the rest of the 
Scanian province from Denmark to Sweden, and in the subsequent 
war it was several times occupied by the Danes and laid waste. 
After the battle of Hälsingborg (1710) it passed finally into Swed- 
ish hands. The abolition of the “Sound toll” in 1857 marked the 
beginning of the town’s commercial prosperity. 

(H. Bu.; To. M.) 

HALSTED, WILLIAM STEWART (1852-1922), U.S. 
surgeon, who developed original operations for hernia, carcinoma 
of breast, goitre, intestinal and gall bladder diseases and aneu- 
rysms, was born in New York city on Sept. 23, 1852. He studied at 
Andover and Yale and took his medical degree from the College of 
Physicians and Surgeons, New York, in 1877, later studying in the 
European clinics of E. T, Kocher, Theodor Billroth, Richard von 
Volkmann and Ernst von Bergmann. Halsted was visiting surgeon 
at Bellevue, Presbyterian, New York and Roosevelt hospitals from 
1880 to 1886. During this period he investigated the anesthetic 
properties of injected cocaine, to which in the course of his in- 
vestigations he became addicted, recovering after two years of 
treatment. From 1886 to 1889 he worked in the laboratory of 
William H. Welch, and in 1890 was appointed professor of surgery 
at Johns Hopkins university, which position he held until his death 
on Sept. 7, 1922. 

A surgical philosopher, Halsted established at Johns Hopkins 
the first school of surgery in the United States. He emphasized 
the concepts of complete hemostasis, absolute asepsis, gentleness 
in the handling of tissues and accurate reapproximation of divided 
tissues, concepts that are accepted as fundamental in all techniques 
of surgery. In 1890 he introduced the wearing of rubber gloves 
by all members of the surgical team during an operation. He 
was author of numerous surgical papers and of several monographs, 
published in two volumes in 1924 and reprinted in 1951. 

(Ex. F. H.) 

HALTEMPRICE, an urban district (1935) and parliamen- 
tary division of the East Riding of Yorkshire, Eng., on the Hum- 
ber immediately west of Hull, for which it is a residential district. 
Pop. (1961) 42,388. It includes the old villages of Hessle, Anlaby, 
Cottingham, Kirk Ella, Willerby—all mentioned in Domesday— 
West Ella and Dunswell. Haltemprice (old French “high enter- 
prise”) was originally the name of an Augustinian canonry at 
Cottingham. A small Elizabethan manor house in Cottingham was 
built on the site of Baynard castle. Among the industries are 
horticulture under glass, agricultural products, shipbuilding at 
Hessle, precision engineering, mink farming and the making of 
trailers, carpets and essences. 

HAM (in the Douai versi 
of Noah’s second son. 
youngest of Noah’s thr 
makes it clear that the n: 
The table of nations ii 
of Cush (= Ethiopia), 
original inhabitants of Palestine and “the peoples to the southwest. 
Ham appears also as a plate Hayne iH RSE 
nation of a people or place in Chiron, iv; Jo; both references are 


Pop. (1962) 4,193. It is situated in the upper valley of the Somme 
river, dominated by a ruined castle that occupies a chalk spur 
almost surrounded by water and marsh. During the Franco-Ger- 
man War (1870-71) Ham, commanding an important crossing of 
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the Somme, changed hands several times. It was again important 
during World War I and suffered severe damage. In its vicinity 
tanks were first used. The town was rebuilt after the war, but 
the town hall and church were again damaged in World War II 
and the Germans left the medieval chateau in ruins. The chateau 
had frequently been used as a state prison, and among the notable 
prisoners held there were Joan of Arc and Louis Napoleon. There 
are sugar factories, dealing with the beet that is extensively grown 
on the surrounding farms. (Ar. E. S.) 

HAM, a rear leg of the hog, is one of the most desirable cuts 
of pork (q.v.) because of its flavour, palatability and nutritional 
characteristics. Shoulder portions of pork carcasses are frequently 

processed and marketed as shoulder hams, picnic hams, Calis and 
Californias but such products are inferior to true ham. Most 
ground ham spreads, sold under a variety of trade names, are 
processed from pork shoulders and ham trimmings. 

A compact source of high-grade animal protein, ham compares 
favourably with good beef in this respect and has available energy 
ranging from 1,200 to 2,600 calories per lb., depending on fatness. 
It is an outstanding source of thiamine (Bj), iron, riboflavin, nia- 
cin, phosphorus and calcium, all readily digestible. Ham was one 
of the most ancient meats of civilized man and was common 
throughout Europe and Asia except where forbidden by religious 
edict. Introduced to the American continents by the first white 
settlers, it became a favoured food on the farms of the U.S., where 
home-curing of hams became an elaborate tradition of the late fall 
and winter months. Losses through putrefaction were high, how- 
ever, and product quality varied greatly. 

Processing.—Curing ham is essentially a process of checking 
the growth of spoilage bacteria by the application of curing agents, 
and until they are sufficiently concentrated to protect the centre 
of the ham’the meat must be kept at a low temperature. In addi- 
tion to preserving the meat, curing gives it additional flavour, 
depending upon the ingredients in the cure, the length of time 
they are applied, etc. In modern meat packing most hams receive 
amild cure, giving a mild flavour, and require continuous refrigera- 
tion, but others that do not require refrigeration after processing, 
known as country hams, are produced on farms and in some plants 
having a specialty trade. 

Salt preserves the meat but in excessive quantities impairs the 
flavour and makes the lean muscles undesirably hard. These dis- 
advantages can be offset by the addition of sugar to the curing 
mixture, which also improves the flavour and texture of the meat; 
the result is called a sugar-cured ham, which most consumers prefer 
to the plain salt-cured product. Saltpetre, which fixes the colour 
of the meat, is also used in curing. Honey may be used to give a 
distinctive flavour, with sugar or replacing it, and various condi- 
ments may be added for aroma and flavour. 

Basic methods of curing are dry curing, in which the cure is 
rubbed into the meat by hand, and brine curing, in which the meat 
is soaked in a mixture of water and the curing agents. Brine curing 
requires about four days per pound of ham; dry curing is faster 
(two to three days per pound), Curing may be accelerated by 
injecting the pickle (curing mixture) into the ham by means of a 
pump fitted with a perforated needle. Many mild-flavoured retail 
hams are processed rapidly by being pumped arterially to 110% of 
their raw weight with a pickle containing a high proportion of 
sugar. In conventional curing, which tends to dry the meat, alka- 
line phosphates are commonly used to increase moisture retention. 
Combination cures—for example, pumping with pickle, followed 
by dry curing—are also used. 

Heat processing is determined by the type of finished product 
desired. Fully cooked hams for retail sale are processed to an 
internal temperature of 155° F. (68.33° C.) and are therefore ac- 
ceptable as food without further cooking. (A processing tempera- 
ture of 137° F. [58.33° C.] is adequate to destroy trichina.) 

After curing hams may be smoked, which gives the meat a rich 
mahogany colour, helps in preservation and helps develop a mel- 

low flavour. Green hickory wood and sawdust are considered 
desirable fuels, but there are many variations in materials and 
methods of smoking. Some hams are aged after smoking. 

Ham Production.—The two hams constitute on the average 
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13% of the weight of a pork carcass. For figures on world hog 
populations and a discussion of the quality of meat produced by 
different breeds, see Prc. Generally speaking, the heaviest con- 
centrations occur in the corn belt of the midwestern U.S. and in 
the potato and grain regions of Europe and China. Danes, Ger- 
mans and Americans remain the heaviest per capita consumers of 
ham. 

BrsriocraPHy.—U.S. Department of Agriculture, “Pork-Facts for 
Consumer Education,” Agricultural Education Bulletin, No. 109 (Jan. 
1954); Agricultural Marketing Service, “Pork Marketing Margins and 
Costs,” Misc. Pub. No. 711 (April 1956) ; C. W. Towne and E. N. Went- 
worth, Pigs from Cave to Cornbelt (1955). For detailed information 
on curing see (British) Ministry of Agriculture, Fisheries and Food, 
Home Curing of Bacon and Hams, Bulletin 127 (1952); F.-G. Ash- 
brook, Butchering, Processing and Preservation of Meat (1955). 

(R. W. Hp.; G. D. W.; F. Ge.) 

HAMADAN, a city in west central Iran, is the seat of the 
Hamadan general governorship. Situated 175 mi. S.W. of Teheran 
at the northeastern foot of Mt. Alwand (Kuh-e Alvand), whose 
granite peak reaches 11,641 ft., at an elevation of over 6,000 ft., 
it dominates the wide, well-watered and fertile plain of the upper 
Qareh Su. Its population (1964 est. 112,149) has remained stable 
since World War II. About one-fourth are of Turkish origin; the 
remainder are Iranians with a few Jews (5,000) and Armenians. 
The narrow and tortuous streets of the old city have been cut by 
six tree-lined avenues which meet in a central circular space. Mod- 
ern development is modest. A little way to the east of the city is 
the Musallah, a natural mound covered with debris of ancient and 
modern buildings. 

The summer climate is pleasant and has made Hamadan a much 
favoured summer resort not only for Iran but also for Iraq. The 
winters are long and severe, with heavy falls of snow. ‘Cultivation 
in the district is mainly irrigated but also benefits from rainfall in 
the more elevated parts. Grain and fruits are grown in abundance. 
Hamadan is one of the principal trade and marketing centres of 
western Iran, on the main highway from Teheran through Kasvin 
(Qasvin) and Kermanshah to Baghdad, and connected by minor 
roads with neighbouring districts and centres such as Sanandaj, 
Saveh, Malayer, Arak, and with Borujerd by the highway to Khuzi- 
stan. In the rug trade it is second only to Kerman. There is some 
manufacturing of tobacco, leather, wool and ceramics, but modern 
industrialization has been slow. (H. Bo.) 

History.—Known to the Assyrians as Bit Daiukki, to the 
Medes as Agbatana and to the Greeks as Ecbatana (g.v.), Hama- 
dan (identified as the biblical Achmetha) owed its importance to 
its situation on the ancient highway from Mesopotamia to the 
Persian plateau. Agbatana means place of assembly and the an- 
cient city, according to the Greeks, was founded by the Medes 
to check Assyrian attacks, although the legendary founder was 
said to be Jamshid. The modern town is built on the mounds 
of the earlier city, which have never been investigated, Rock 
carvings of the Akkadian period have been found nearby and sug- 
gest that there was probably an earlier settlement than the Median 
one. Agbatana gained prominence when the Achaemenian kings 
made it their summer palace. In 1923 two small foundation tablets 
of silver and gold, inscribed with the name of Darius I (reigned 
522-486 B.c.) and recording the building of several palaces in 
the city were discovered there. Herodotus’ description of the 
town appears not to have been based upon personal observation. 
Polybius (2nd century B.C.) indicates that Agbatana greatly ex- 
ceeded the other Median cities in wealth and magnificence, but 
the actual city he described appears to have been that of Antiochus 
the Great (built c. 209 n.c.). The latter is said to have coined 
about 4,000 talents out of the silver roof tiles and silver and gold 
decoration of the palace and the temple to Anahita. 

Under the Parthians and Sasanians, Hamadan remained a place 
of some importance. At the beginning of the 4th century A.D. 
Queen Shushandukht or Suzan, wife of King Yazdegerd I (q.v.) 
and mother of Bahram V, herself a Jewess, established a Jewish 
colony in the town. The tomb, reputed to be that of Esther 
(Edissa), is in reality that of this queen and remains to this day a 
place of pilgrimage. Another tomb is traditionally that of Esther’s 
cousin Mordecai (Mardochai). 
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In 644 Hamadan fell to the Arab invaders, and for the next 
600 years it was a provincial city. In the second half of the 12th 
century the Seljuk sultans made it their capital, and so it remained 
for the next 60 years. It was during this period that the mag- 
nificent Gunbad-i-Alaviyan, the mausoleum of the Alavi family, 
was built; it is now partially destroyed. The Mongol invasions of 
A.D. 1220 laid the town in ruins but it was rebuilt by the end of 
the century. In 1386 Timur (Tamerlane) again destroyed the city 
and massacred the inhabitants but it was repopulated soon after 
this. In the 17th century the city was beautified by Shah Abbas I 
but during the 18th century it fell upon evil times and frequently 
changed hands in the wars between Iraq and Persia. The city 
suffered severely and became largely depopulated. By 1850 it 
had again to a large extent recovered and became an important 
centre of trade and industry. 

The town was the burial place of Avicenna (q.v.). His grave, 
restored in 1877, is still extant as is that of the poet Baba Tahir, 
a grandson of Omar Khayyam. (M. V. S.-W.) 

HAMADHANTI, AL- (ABsU AL-FADL AHMAD IBN AL-HUSAIN 
AL-HAMADHANI) (967-1007), Arab poet and writer known as Badi‘- 
al-Zaman (“the wonder of the age”) whose reputation is based on 
his letters and magamat (romances and anecdotes) in rhymed 
prose. He was born and educated at Hamadan in west Persia in 
967. He traveled, after 990, in Khorasan and Sijistan, finally set- 
tling in Herat (northwest Afghanistan) under the protection of 
the vizier of Mahmud, the Ghaznevid sultan. He was renowned 
for a remarkable memory and for fluency:of speech, as well as for 
the purity of his language, and was one of the first to use rhymed 
prose in letters, magamat and dialogues (of which he claimed to 
have composed 400), as well as in theological discussions, sermons 
and poetical puzzles. 

His letters were edited by Ibrahim al-Ahdab (1890). The 
maqamat were edited by Mohammed “Abduh (2nd ed. 1908) and 
translated into English by W. J. Prendergast (1915). 

See Zaki Mubarak, La Prose Arabe (1931); C. Brockelmann, Ge- 
ant der arabischen Litteratur, vol. i (1898) and Suppl., vol. i 

1937). 

HAMAH (Hama), a city and administrative centre of the mu- 
hafaza (governorate) of Hamah in Syria, is situated on the Asi 
(Orontes) river, 75 mi. S.S.W. of Aleppo. Pop. (1960) 97,390. 
It is famous for its huge water wheels, used for irrigation since 
the middle ages, and is attractively set among resultant gardens. 
Dominated by a tell, crowned by an ancient citadel, it has many 
new buildings and some fine mosques, the oldest of which dates 
from the 12th century. It is a market town specializing in the 
weaving of textiles and woolens, underclothes and cloaks. Hamah 
is linked by road with Aleppo, Homs and Damascus, and with the 
coastal road by a branch road to Baniyas; and is on the Damascus- 
Aleppo railway. There is an airport near the town. 

Hamah has been an important settlement since prehistoric times. 
A Danish expedition led by Harald Ingholt conducted excavations 
there between 1931 and 1938 and uncovered 12 levels extending 
throughout the Bronze Age. There is also a large Iron Age ceme- 
tery with cremated burials. A Hittite hieroglyphic inscription was 
found built into the wall of a house toward the end of the 19th 
century. In the 1st millennium B.C. it was the capital of an Ara- 
maean kingdom and opposed the Assyrians in the 9th century 
B.C. Known as Hamath during the second and first millenniums 
B.C., the city was renamed Epiphania by the Seleucid rulers in 
honour of Antiochus IV Epiphanes (175-163 B.c.). During the 
Christian period it reverted to Emath, a form of its old name. In 
A.D. 638 the town was taken by the Muslims and the principal 
Christian church, already built on a temple site, was transformed 
into the Great mosque. Captured by the crusaders in 1108, and 
devastated by an earthquake 49 years later, Hamah was occupied 
by Saladin in 1188, and two years later given to his nephew Taki 
ud-Din Omar, by whose family it was held until 1299. Under the 
Egyptian Mameluke sultans it was the seat of the governor, and 
when Sultan Selim I (1512-1520) added Syria to the Ottoman 
empire after the battle of Marj Dabiq, Hamah was made part of 
be sanjak of Tripoli. It has remained an important provincial 
City, 
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The muhafaza of Hamah is mainly a desert plain except in the 
areas which are irrigated by the Asi river, The area is 3,213 sq.mi. 
and the population in 1960 was 324,627. A large dam for storage 
purposes was constructed in the 1960s to increase the area under 
irrigation. The main products are cotton, cereals, millet and fruits. 

(M. V. S.-W.) 

HAMAMATSU, Japanese city (1960 pop. 333,009), is located 
on the Pacific coast of Honshu in Shizuoka prefecture, midway be- 
tween Tokyo and Kyōto. A leading industrial centre with strong 
Nagoya ties, it is noted for cotton weaving and dyeing, high qual- 
ity musical instruments (pianos, violins, harmonicas and organs), 
hats, cellophane and other consumer goods. Hamamatsu is the 
regional marketing centre for western Shizuoka, serving the Lake 
Hamana and lower Tenryi river areas. Long a transportation hub, 
it is served by the Tokaidé railway line and the Shinano and 
Tokaido highways. (J. D. Ee.) 

HAMANN, JOHANN GEORG (1730-1788), German 
philosopher known as the “Magus of the North” because of his 
cryptic and paradoxical style of utterance, was born at Königs- 
berg in Prussia on Aug. 27, 1730. After miscellaneous studies he 
worked intermittently as a tutor at Riga and in Courland from 
1752 to 1759 (apart from a journey to London with a merchant in 
1757-58) and then returned to Königsberg. Having secured a post 
in the excise office in 1767, he was appointed administrator of the 
customshouse in 1777 but fell into financial difficulties in 1784 
and was pensioned off: Thereafter he lived mainly with friends, 
in particular with F. H. Jacobi at Pempelfort and with F. K. Buch- 
holtz at Wellbergen near Miinster. He died in Miinster on June 21, 
1788. 

Hamann’s principal works were Biblische Betrachtungen eines 
Christen (1758); Sokratische Denkwiirdigkeiten (1759); Kreuz- 
siige eines Philologen (1762), in which he makes the much-quoted 
remark that poetry is the mother tongue of mankind; Golgatha 
und Scheblimini (1784), against Moses Mendelssohn; and Meta- 
kritik über den Purismus der Vernunft (written 1780; published 
1800). Temperamentally rather unstable, Hamann was radically 
opposed both to the rationalism of the Enlightenment and to the 
systematic idealism of Kant (with whom he nevertheless main- 
tained friendly relations). He contended that truth was a matter 
of subjective belief, which the individual must attain for himself 
through experience or intuition. Against the prevalent tendency 
toward abstraction and distinction he upheld Giordano Bruno’s 
doctrine of the identity of opposites. Everything, moreover, is a 
revelation of God and serves to convince us of his benevolence. 

Hailed as a seer by the writers of the Sturm und Drang move- 
ment in German literature, Hamann was despised for his irra- 
tionalism by the academic philosophers of the roth century but 
came to command more respect with the development of Christian 
existentialism. 

The best edition of Hamann’s works is by J. Nadler (1949- ). 

See J. Nadler, Johann Georg Hamann (1949). 

HAMASAH, the name of a famous Arabic anthology com- 
piled by Habib ibn Aws, surnamed Abu Tammam (q.v.). The 
collection is so called from the title of its first book, containing 
poems descriptive of constancy and valour in battle, patient en- 
durance of calamity, steadfastness in seeking vengeance, and under 
reproach and in temptation, all which qualities make up the at- 
tribute called by the Arabs kamasah and best rendered into Englist 
by the word “fortitude.” 

The Hamasah consists of ten books or parts, containing in all 
884 poems or fragments of poems, and named respectively—(1) 
al-Hamasah, 261 pieces; (2) al-Marathi, “Dirges,” 169 pieces; 
(3) al-Adab, “Manners,” 54 pieces; (4) al-Nasib, “The Beauty 
and Love of Women,” 139 pieces; (5) al-Hija, “Satires,” 80 pieces; 
(6) al-Adyaf wa-l-Madih, “Hospitality and Panegyric,” 143 
pieces; (7) al-Sifat, “Miscellaneous Descriptions,” 3 pieces; (8) 
al-Sair wa-l-Nu‘as, “Journeying and Drowsiness,” g pieces; (9) al- 
Mulah, “Pleasantries,” 38 pieces; and (10) Madhammat al- 
nisa, “Dispraise of Women,” 18 pieces. The poems are for the 
most part fragments selected from longer compositions. They are 
taken from the works of Arab poets of all periods down to that of 
Abu Tammam himself (the latest ascertainable date being A.D. 
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832), but chiefly of the pre-Islamic period (Jahiliyyun), of the 
early days of Islam (Mukhadrimun) and of the reigns of the 
Umayyad caliphs, a.D. 660-750 (/slamiyyun). Perhaps the oldest 
pieces in the collection are those relating to the war of Basus, which 
ended with the peace of Dhu-al-Majaz, about A.D. 534. 

Most of the poems belong to the class of extempore or occasional 
utterances, as distinguished from gasidahs, or elaborately finished 
odes. While the gasidaks abound with comparisons and long de- 
scriptions, the poems of the Hamasah are short, direct and for the 
most part free from comparisons. Abu Tammam in compiling his 
collection chose hardly anything from the works of the most fa- 
mous poets of antiquity. Not a single piece from Imru’-al-Qays 
occurs in the Hamasah, nor are there any from ‘Alqamah, Zuhayr 
or A‘sha; Nabighah is represented only by two pieces of four and 
three verses respectively; ‘Antarah by two pieces; Tarafah by one 
piece; Labid by one piece; and ‘Amr ibn Kulthum by one piece. 

The book entitled al-Nasib is, however, an important exception, 
and contains verses relating to women and love. In the classical 
age of Arabic poetry it was the established rule that all gasidahs 
must begin with the mention of women and their charms, in order 
that the hearts of the hearers might be softened. These fragments 
are therefore generally taken from the opening verses of gasidahs ; 
where this is not the case, they are chiefly compositions of the 
early Islamic period. 

About A.D. 935 Abu Tammam, the compiler, visited Khurasan, 
then ruled by ‘Abdallah ibn Tahir, whom he praised and by whom 
he was rewarded; on his journey home to Iraq he passed through 
Hamadan, and was there detained as a guest of Abu al-Wafa, son 
of Salama. During his stay at Hamadan, Abu Tammam is said 
to have compiled or composed five poetical works, of which one 
was the Hamasah. This collection remained as a precious heir- 
loom in the family of Abu al-Wafa until it fell into the hands of 
Abu 1|-‘Awadhil, who carried it to Isfahan and made it known to 

the learned of that city. 

The worth of the Hamasah as a storehouse of ancient legend can 
hardly be exaggerated. The high level of excellence which is found 
in its selections caused it to be said that Abu Tammam displayed 
higher qualities in his choice of extracts than in his own compo- 
sitions. The class of poetry of which the Hamasah is a specimen 
is remarkable for the evident firsthand experience which the poets 
possessed of all about which they wrote. For historical purposes 
the value of the collection is considerable; but most of all there 
shines forth from it a complete picture of the strenuous life of 
passion and battle, which marked the valiant stock who bore 
Islam abroad over the outworn civilizations of Persia, Egypt and 
Byzantium. 

The importance of the Hamasah in the history of Arabic litera- 
ture is indicated by the fact that no fewer than 20 commentaries 
on it by medieval Arab scholars are enumerated by Hajji Khalfah, 
the historian and bibliographer. Of these the most famous aré 
those of Abu Riyash, Abu al-Fath ibn al-Jinni, Shihab-al-Din 
Ahmad al-Marzuqi of Isfahan and Abu Zakariya Yahya al-Tibrizi 
(1030-1109). This last is a mine of information regarding the 
classical age of Arabic literature. 

When the Hamasah is spoken of, that of Abu Tammam, as the 
first and most famous of the name, is meant; but several collections 
of a similar kind, also called Hamasah, exist. The best-known and 
earliest of these is the Hamasah of Buhturi (g.v.). Four other 
works of the same name, formed on the model of Abu Tammam’s 
compilation, are mentioned by Hajji Khalfah. Besides these, a 
work entitled Hamasat al-Rah (“the Hamasah of wine”) was com- 
posed by Abu-al-‘Ala al-Ma‘arri. 

BreriocrapHy.—Editions of the Hamasah include those by G. W. 
Freytag, with Latin trans. and al-Tibrizi’s commentary (1828-1851) ; 


and by Mohammed Sa‘id al-Rafi‘i, with notes from al-Tibrizi’s com- 


mentary, 2nd ed. (1913). The text was published by A. Amin and A. 
S. Harun with al-Marzuqi’s commentary (1951). There is a German 
verse trans. by F; Rückert (1846) and an English trans. of some ex- 
cerpts by Sir Charles Lyall (1885). See also the bibliography to ARABIC 
LITERATURE. (C.J. 1.5 X.) 
HAMBURG, a city-state and Land (state) of Germany, which 
after partition of the nation following World War II became part 
of the Federal Republic of Germany, is situated on the Elbe, 68 
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mi. (109 km.) from'its mouth at Cuxhaven. Itis the largest sea- 
port on the continent of Europe, having an area of 288 sq.mi. Pop. 
(1961) 1,832,374. The city proper lies on both sides of the little . 
Alster river, which, dammed up a short distance from its mouth, 
forms a lake, of which the southern portion within the line of the 
former fortifications bears the name of the Inner Alster (Binnen- 
alster), and the other and larger portion, that of the Outer Alster 
(Aussenalster). 

To the west lies the new town (Neustadt), incorporated in 
1678; beyond this is St. Pauli, incorporated in 1876, with its plea- 
sure district, the Reeperbahn, and toward the northeast St. Georg, 
which grew up in the 13th century, but was not incorporated till 
1868. During the following centuries numerous rural communities 
were incorporated. On April 1, 1938, the former Prussian towns 
of Altona, Harburg and Wandsbek as well as several rural com- 
munities were united with Hamburg (Gross Hamburg). 

The old town lies low, and it is traversed by a great number of 
narrow canals or “fleets” (Fleeten), The Inner and Outer 
Alster are separated by the Lombardsbriicke (a second bridge over 
the Alster was completed in 1953) and surrounded by newer build- 
ings. Shallow-draft screw steamers provide means of communica- 
tion between the business centre of the city and the outlying 
suburbs, The largest of the public squares in Hamburg is the Hop- 
fenmarkt, which contains the church of St. Nicholas (Nikdlai- 
kirche). Others of importance are the Rathausmarkt, the Gänse- 
markt, the Zeughausmarkt and the Grossneumarkt, The St. 
Petrikirche, St. Nikolaikirche, St. Katharinenkirche, St, Jakobi- 
kirche and St, Michaeliskirche give their names to the five old city 
parishes, The old Nikolaikirche was destroyed in the great fire 
of 1842, which destroyed a great part of the Altstadt, and the.new 
building, designed in Gothic style by Sir George Gilbert Scott, 
was opened in 1863, Except: for the steeple, it was destroyed in 
World War II and now serves as a war memorial.: The Michaelis- 
kirche, on the highest point in the city, is remarkable for its bold 
construction, there being no pillars. The St. Petrikirche, originally 
consecrated in the 12th century and rebuilt in the 14th, was the 
oldest church in Hamburg; it was burned in 1842 and rebuilt in 
its old form in 1844-49. The St. Katharinenkirche and the St. 
Jakobikirche are the only surviving medieval churches. Both were 
seriously damaged by bombing during World War II but have been 
restored. 

The new Rathaus, a German Renaissance-style building, con- 
structed of sandstone in 1886-97, is the seat of the city and Land 
governments. Immediately adjoining it and connected with it is 
the exchange, erected in 1839-41 on the site of the convent of St. 
Mary Magdalen. Along the line of the former town wall are the 
criminal law courts (1879-82, enlarged 1893), the civil law courts 
(finished in 1901) and the Oberlandesgericht (finished in 1912). 
The picture gallery (Kunsthalle) contains works by old and mod- 
ern masters, and the museum for art and industry, founded in 
1874-76, is one of the most important institutions of its kind in 
Germany. Hagenbeck’s zoological gardens are in Stellingen; and 
there are schools of music, arts, fashion, navigation, engineering, 
commerce and other technical schools. In 1901 an institute for 
seamen’s and tropical diseases, with a laboratory for their physio- 
logical study, was opened. 

Hamburg university was founded in 1919 as a development of 
the Colonial institute (1908); it has six faculties. In the mid- 
1960s there were more than 14,000 students, and a new university 
centre was constructed. 

From the Reformation to the French occupation in the beginning 
of the 19th century, Hamburg was a purely Lutheran state; ac- 
cording to the Great Recess of 1529, re-enacted in 1603, non- 
Lutherans were subject to punishment and expulsion from the 
country. Exceptions were gradually made in favour of foreign 
residents, but it was not till 1785 that regular inhabitants were 
allowed some religious freedom. In 1860 full religious liberty 
was guaranteed, and the identification of church and state abol- 
ished. After 1887 a church rate was levied on the Evangelical 
Lutheran communities, and after 1904 upon the Roman Catholics 
also. Civil marriages were permissible after 1866. 

Trade, Shipping and Industry.—Hamburg, the “gateway to 


HAMBURG 


the world” and an important 

traffic centre, is one of the largest role 
trade and shipping places of the 
European continent and the most 
important industrial town of the 
Federal Republic of Germany. A 
dense network of shipping lines 
connects the port with all parts 
of the world. A lively inland 
traffic by rail and road, water- 
ways and canals, passes through 
Hamburg because of its nearness 
to the estuary of the Elbe. 
The division of Germany after 
World War II, however, caused 
heavy loss to Hamburg by sepa- 
rating it from its hinterland in 
central and eastern Germany and 
thus reducing east-west traffic. 
The effects of German division 
were so serious that they could 
not even be compensated by in- 
creased industrialization. 

The port is the centre of Ham- 
burg’s economy. To a large ex- 
tent commerce and industry re- 
ceive their impetus from shipping. 
Shipbuilding and its manifold 
auxiliary industries, factories manufacturing import and export 
goods, and consumer-goods industries for the city’s own population 
have been developed. By the 1960s there were over 3,000 indus- 
trial enterprises with more than 270,000 employees. Hamburg’s 
shipyards aré among the busiest in western Europe and were pro- 
ducing annually more than one-quarter of all the ships built in 
West Germany including a large proportion for foreign customers, 

Hamburg is the port of registry of 55% of the merchant marine 
of the Federal Republic, which comprises about 2,500,000 tons 
gross. More than 300,000,000 marks (RM./D.M.) were spent 
during the first ten years after World War II for the reconstruc- 
tion of the port. As much as 80% of copper production, 40% of 
oil extraction, 35% each of shipbuilding and mineral-oil refining, 
32% of fish curing and processing and 25% each of the margarine 
and cigarette industries of the Federal Republic of Germany were 
by 1955 established in Hamburg. Many of the goods coming in 
by sea, such as mineral oil, coal, iron ore, copper, wheat, feedstuff, 
fruit and tropical fruits, coffee, tea, cocoa, fish, meat, oilseeds, ani- 
mal and vegetable oils and fats, timber and wood manufactures, 
wool, cotton and skins and hides, are processed in Hamburg. Most 
of its exports consist of the finished products of West German in- 
dustries, such as machinery and industrial equipment, metal goods, 
glass and glassware, vehicles, timber and wooden articles, and also 
cement, mineral-oil derivatives, fertilizers and sugar. In the early 
1960s the number of ships entering the port exceeded 20,000 an- 
nually, Hamburg has the oldest airport in Europe, now called 
the “Northern Aircross,” at Fuhlsbiittel. It is serviced by more 
than 20 airlines; regular flights on 50 different routes connect this 
airport with all the major countries of the world and there are 
Many direct flights to New York. Hamburg’s leading position in 
foreign trade ‘is also shown by the large number of consulates 
located there, 

History.—Hamburg probably had its origin in a fortress erected 
by Charlemagne, on an elevation between the Elbe and Alster, 
as a defense against the Slavs, and called Hammaburg because of 
the surrounding forest (Hamme). In 811 Charlemagne founded a 
church there, perhaps on the site of a Saxon place of sacrifice, 
and this became a great centre for the evangelization of the north 
of Europe, missionaries from Hamburg introducing Christianity 
into Jutland and the Danish islands and even into Sweden and Nor- 
way. In 834 Hamburg became an archbishopric. In 845 church, 
Monastery and town were burned down by the Norsemen, and two 
years later the see of Hamburg was united with that of Bremen 
(9.v.) and its seat transferred to the latter city. The town, rebuilt 
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VIEW OF HAMBURG LOOKING TOWARD THE BINNEN- AND AUSSENALSTER (LAKES) WITH THE RATHAUS (CITY HALL) 
AND ITS TALL CLOCK TOWER IN THE FOREGROUND 


after this disaster, was again more than once devastated by invad- 
ing Danes and Slavs. In 1110 Hamburg, with Holstein, passed into 
the hands of Adolph I, count of Schauenburg, and it is with the 
building of the Neustadt (the present parish of St. Nicholas) by 
his grandson, Adolph III of Holstein (1188), that the history of 
the commercial city actually begins. In return for a contribution 
to the costs of a crusade, he obtained from the emperor Frederick I 
in 1189 a charter granting Hamburg considerable franchises, in- 
cluding exemption from tolls, a separate court and jurisdiction and 
the rights of fishery on the Elbe from the city to the sea. The 
city council (Rat), first mentioned in 1190, had jurisdiction over 
both the episcopal and the new town. Craft guilds were already 
in existence, but these had no share in the government. The de- 
fensive alliance of the city with Liibeck in 1241, extended for other 
purposes by the treaty of 1255, practically laid the foundations of 
the Hanseatic league, of which Hamburg continued to be one of 
the principal members. The internal organization of the city, too, 
was rendered more stable by the new constitution of 1270 and the 
recognition in 1292 of the complete internal autonomy of the city 
by the count of Schauenburg. The exclusion of the craftsmen 
from the Rat led, early in the 15th century, to a rising of the craft 
guilds against the patrician merchants, and in 1410 they forced 
the latter to recognize the authority of a committee of 48 burghers, 
which concluded with the senate the so-called First Recess; there 
were, however, fresh outbursts in 1458 and 1483, which were settled 
by further compromises. During the 16th century Hamburg be- 
came a free imperial city. 

The Great Recess of 1529 which established the Reformation in 
Hamburg at the same time vested the government of the city in 
the Rat, together with the three colleges of the Oberalten, the 
Forty-eight (increased to 60 in 1685) and the Hundred and Forty- 
four (increased to 180). The ordinary burgesses consisted of the 
freeholders and the master workmen of the guilds. 

The 17th century saw notable developments, Hamburg had 
established, as early as the 16th century, a regular postal service 
with certain cities in the interior of Germany; e.g., Leipzig and 
Breslau; in 1615 it was included in the postal system of Turn and 
Taxis. In 1603 Hamburg received a code of laws regulating ex- 
change, and in 1619 the bank was established. In 1615 the Neu- 
stadt was included within the city walls. During the Thirty Years’ 
War the city received no direct harm, but the ruin of Germany 
reacted upon its prosperity, and the misery of the lower orders led 
to an agitation against the Rat, culminating in 1708 in the victory 
of the democratic factions. The imperial government, however, 
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intervened, and in 1712 the Great Recess established durable good 
relations between the Rat and the commonalty. 

The trade of Hamburg received its first great impulse in 1783, 
when the United States, by the treaty of Paris, became an inde- 
pendent power. From that time dates its first direct maritime 
communication with America. Its commerce was further extended 
and developed by the French occupation of Holland in 1795, when 
the Dutch trade was largely directed to its port. The French Rev- 
olution and the later occupation of the city by Napoleon (1811- 
14), however, exercised a depressing and retarding effect. Under 
the long peace which followed the close of the Napoleonic Wars, 
its trade gradually revived, fostered by the introduction of steam 
navigation and the declarations of independence of South and Cen- 
tral America, with both of which it opened close commercial rela- 
tions. In 1866 Hamburg joined the North German confederation, 
and in 1871 became a constituent state of the German empire, 
retaining its own constitution which had become liberalized after 
1848. In 1921 a democratic Bürgerschaft (parliament) was set up. 

The jurisdiction of the free port was, on Jan, 1, 1882, restricted 
to the city and port by the extension of the Zollverein to the 
lower Elbe, and in 1888 the wholé of the state of Hamburg, with 
the exception of the so-called free harbour (comprising the port 
proper and some large warehouses, set apart for goods in bond), 
was taken into the Zollverein, 

The Land of Hamburg was re-established by the constitution of 
1952. Its parliament consists of 120 deputies elected for four 
years who in their turn elect a senate of a maximum of 15, from 
which the first and second Biirgermeister are chosen. 

Effects of World Wars and Reconstruction—Hamburg’s com- 
mercial prosperity was seriously affected by World Wars I and TI. 
In Nov. 1918 the Council of Workmen and Soldiers assumed po- 
litical power in the city, and endeavoured to form a state of Great 
Hamburg; but in the following February, after a conflict with the 
soldiers of the German Reich, the movement was suppressed. (See 
H. Strobel, The German Revolution and After; Eng. trans, 1923.) 

During World War II, Hamburg was of vital importance because 
of its large trade, great railway yards and warehouses, numerous 
industries and especially its shipyards, where large naval vessels 
were built and repaired and submarines were fitted out. It was 
therefore subjected to severe bombing; seven big air raids during 
July and Aug. 1943 killed more than 50,000 persons and destroyed 
more than half of the city’s dwellings, many port installations 
and much of its business and industrial premises. Of 470 schools 
250 remained at the end of the war. Of these, only 60 could be 
used for teaching; the others served as residential quarters, hos- 
pitals, offices or had been requisitioned by the occupation forces. 
In addition 70 road and railway bridges had been destroyed. By 
the early 1960s thousands of flats had been built, many of which 
were financed out of public funds. Many modern business build- 
ings and more than 100 schools were also built. In the harbour 30 
transit sheds covering nearly 120 ac. were built or repaired, 900 
modern cranes were put into operation, about 9,700 yd. of quay 
walls were constructed and 215 mi. of harbour railways were relaid. 

See also references under “Hamburg” in the Index. 

BrsrrocrapHy.—C. Ménckeberg, Geschichte der Freien und Hanse- 
stadt Hamburg (1885); E. Baasch, Geschichte Hamburgs, 1814-1918 

(1925); W. Melhop, Historische Topographie der Freien und Hanse- 
stadt Hamburg von 1895-1920, 2 vol. (1925) ; Die Verfassung der Freien 
und Hansestadt Hamburg vom 7 Januar 1921 (1921); H. Reincke, 
Hamburg, ein kurzer Abriss der Stadtgeschichte von den Anfängen bis 
sur Gegenwart (1925); B. Studt and H. Olsen, Hamburg, Die Ge- 
schichte einer Stadt (1951); W. Drexelius and R. Weber (eds.), Die 
Verfassung der Freien und Hansestadt Hamburg vom cee ie 

A . BW. 
CHAMDANI (Asu MOHAMMED AL-HASAN IBN AHMAD IBN 


Ya‘xup AL-Hampant) (d. 945), Arabian geographer, belonged to 
a family of Yemen. Held in repute as a grammarian and poet, 
he compiled astronomical tables and studied the history and geog- 
raphy of Arabia. He died in prison at San‘a’ in 945. s 

His Geography of the Arabian Peninsula (Kitab Jazirat ul- 
‘Arab), by far the most important work on the subject, was edited 
iy D. H. Müller (1884). His other important work is the Z%li} 
(“Crown”), concerning the genealogies of the Himyarites and the 
wars of their kings, in ten volumes. Of the surviving parts of this 
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work, volumes 1, 2, 8 and 10 were published, and volume 8 was 
translated into English by N. A. Faris as The Antiquities of South 
Arabia. 

See the introduction to The Antiquities of South Arabia, trans. by 


N. A. Faris (1938); also C. Brockelmann, Geschichte der arabischen 
Litteratur, 1st supplementary volume, p. 409 (1937). 

HAMDI BEY, OSMAN (1842-1910), Turkish statesman 
and art expert, son of Hilmi Pasha, one of the last of the grand 
viziers of the old regime, was born at Istanbul, Hamdi Bey’s 
great service to his country was the assertion of the right of 
Istanbul to receive the finds made by various archaeological en- 
terprises in the Turkish empire. He founded the museum of an- 
tiquities at Istanbul and became its director in 1881; it owes much 
to his enlightened taste and to his energy. 

Hamdi Bey secured for Turkey the famous Greek sarcophagi 
found in Sidon in 1887, which are among the treasures of the mu- 
seum of antiquities. These are not only magnificent examples of 
Greek art of the 5th and 4th centuries B.C., but are in perfect pres- 
ervation, and the magnificent “Alexander” sarcophagus even re- 
tains traces of its original colouring (see Sion). In 1888 Hamdi 
Bey founded the School (later, Academy) of Fine Arts in Istanbul. 
He died on Feb. 23, 1910. 

His brother, Hari EpHEM Bey (b. 1860), was also a distin- 
guished archaeologist. He held various ministerial posts and even- 
tually became director of the Turkish museums in Istanbul. 


HAME (Tavastenvs), a county (Hämeen lääni) of southwest 
Finland, is the home district of the Tavastians or Tayastlanders 
(Hämäläiset), one of the original groups of Finnish people. Pop. 
(1960) 580,765. Area 7,499 sq.mi. (19,422'sq.km.). Hämeenlinna 
(q.v.) with its garrison fortress and county administration, is the 
historical centre of the lääni; Tampere (q.v.) is the industrial cen- 
tre; Lahti (g.v.) is the newest city in Finland. These towns are 
connected with the great lakes of western Finland which drain 
principally by way of the Kokemäki (Kumo) river. Riihimäki, 
Nokia, Valkeakoski, Forssa, Mänttä and Toijala are other manu- 
facturing towns in the lääni. (W. R. ME.) 

HAMEENLINNA (Swed. TavastEHUS), capital of Hämeen 
lääni (Häme county), southwest Finland, is situated on the shores 
of Lake Vanajavesi, about 65 mi. (105 km.) N.N.W. of Helsinki 
by road. Pop. (1960) 28,298. The main features of interest are 
the medieval castle, the church (1798), the Renaissance-style town 
hall and the birthplace of Jean Sibelius. There are several educa- 
tional institutions and important industrial establishments. The 
nearby glacial formations of the ridges of Hattelmala and Ahve- 
nisto, as well as the Aulanko park with its tourist hotel, are 
scenically interesting. Hämeenlinna is on the main railway from 
Helsinki to Tampere (Tammerfors) and northern Finland. A 
waterbus route runs from Hämeenlinna to Tampere and the Kai- 
vanto canal. The original town was a fortified village which was 
granted staple rights in 1638. It was moved to its present site in 
1779. (E.-S. Kv.) 

HAMEG (Hamac), a name shared by the Kanembu of the 
Lake Chad area and the Negroid subjects of the Fung to the south 
of Sennar (g.v.) in the Republic of the Sudan. It implies a servile 
position as used in the 1960s. 

In the Sudan the Hameg are the descendants of the aboriginal 
inhabitants of the southern Gezira before the coming of the Fung, 
who probably gave them the name of Hameg. In the 20th cen- 
tury they were particularly centred on Jebel Guli (between Renk 
and Roseires) and Keili, farther south on the borders of Beni 
Shangul. 

About the middle of the 18th century, Mohammed Abu el Kay- 
lak or Abulikeilik, a famous Hameg (really the son of a Ja‘ali by a 
Hameg mother), became commander of the Fung army and gov- 
ernor of Kordofan; from that date the real power belonged to him 
and his descendants rather than to the Fung kings. On the Egyp- 
tian occupation, his grandson Idris Adlan retired to Guli and was 
recognized as chief of all the area south, including Sillok, Kurmuk, 
Ulu, the Burun and Fadasi. His descendant was still nazir of Dar 
Fung in modern times, although he would resent being called a 
Hameg because of the servile association of the name. See also 
SUDAN, REPUBLIC OF THE. (A. J. At.) 
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HAMELIN, FERDINAND ALPHONSE (1796-1864), 
French naval officer, an early advocate of armour for naval vessels, 
was born at Pont l’Evéque on Sept. 2, 1796.. He took part in the 
expedition to Spain in 1823 and distinguished himself in the action 
at Algiers in 1830, In the-later years of Louis Philippe’s monarchy 
he held a command in the Pacific. Having become vice-admiral in 
1848, he led the Black sea squadron in the Crimean War, collabo- 
rating with the English admiral J) W. D. Dundas in the bombard- 
ment of Sevastopol. He became an admiral in 1854 and was minis- 
ter of marine from 1855 to 1860. Hamelin was an able administra- 
tor and took a notable part in developing the use of armour; the 
“Gloire,” launched in 1859, set the model for seagoing ironclads. 
When Napoleon III made his first concession to the Liberal op- 
position, Admiral Hamelin was among: the first ministers to be 
dismissed. He held no further command, and died in Paris on 
Jan. 10, 1864. 

HAMELN (Hame in), a town of Germany, Land (state) of 
Lower Saxony, which after partition of the nation following World 
War II became part of the Federal Republic of Germany, lies on 
the Weser 28 mi. (46 km.) S.W: of Hanover by road. . Pop. 
(1961) 50,443. Situated in the hill district around the middle 
Weser, the town is rich in stone and half-timbered houses, espe- 
cially of the Renaissance period. Chief of these are the Stifts- 
herrnhaus (1558), Rattenkrug (1568-69), the local history mu- 
seum (1585-89), Rattenfiangerhaus (1602), Dempterhaus (1607) 
and the Hochzeitshaus (1610-17). There are a law court, technical 
schools and the Weserbergland-Festhalle (a theatre opened in 
1953), Hameln is on the railway from Hanover to the Ruhr.and 
to Frankfurt am Main; its industries include the manufacture of 
carpets, chemical products, electric motors, baking powder, textiles 
and ceramics, There is an iron foundry and a large flour mill, the 
Wesermiihlen. 

Hameln originated near the village and monastery or collegiate 
church of St. Boniface, founded before a.p. 800 by monks from 
Fulda (g.v.); it was a market centre dependent on the abbey of 
Fulda until 1259, It was ruled by the Guelphs from about 1270 
until 1866, when it passed to Prussia. 

The legend of the pied piper of Hamelin is well known, although 
apart from the ratcatcher collection in the local history museum 
the only two reminders of it are inscriptions on the Rattenfanger- 
haus and the Hochzeitshaus. The historical basis for the legendary 
departure and fate of the children of Hameln in 1284, with which 
the traditional story of the ratcatcher came to be associated dur- 
ing the 16th century, has not been completely. verified or ade- 
quately explained even after 300 years. The most widely discussed 
theory supposes an exodus of the young men of the town in con- 
nection with the German colonization of the east. (R; FE.) 

HAMERLING, ROBERT (1830-1889), Austrian. poet, 
whose real name was Rupert Johanni Hammerling, is now chiefly 
remembered for his epics, Born at Kirchberg am Wald, Lower 
Austria, March 24, 1830, he studied in Vienna, sharing in its de- 
fense against the troops of Prince Alfred von Windischgrätz in 
1849. From 1855 to 1866 he was a teacher in Trieste. He spent 
his last years in Stiftingstal, near Graz, where he died on July 13, 
1889. His popular epics Ahasver in Rom (1866, 28th ed: 1916) 
and Der Kénig von Sion (1869, 17th ed. 1910) reveal both classical 
and romantic tendencies. Other works include dramas, a novel and 
autobiographical writings such as Stationen. meiner Lebenspil- 
gerschaft (1889). Hamerling’s collected works were edited by M. 
M. Rabeniechner, four volumes (1900). His letters were pub- 
lished in four volumes (1897-1901). i 

See also Franz Koch, Idee und Wirklichkeit; vol: 1, pp. 271-284 
(1956) ; and (for biographies) Wilhelm Kosch, Deutsches Literatur- 
Lexikon, vol. 1, pp. 815-816 (1949). (L.H. C: T.) 

HAMHUNG (Japanese Kanxo), a city of North Korea. about 
115 mi. N-E. of Pyongyang, was the commercial and governmental 
centre of northeastern Korea during the Yi dynasty (1392-1910) 
and was further developed by the Japanese (1910-45). Even 
greater transformation took place in Hungnam, a nearby fishing 
Village which became a major industrial centre and port, Chemi- 
cal and other industries depended largely upon the large scale 
hydroelectric power projects developed inland from Hamhiing. 
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During the Korean War, UN troops captured Hamhiing and the 
reservoir areas, but: were forced to retreat by massive numbers of 
Chinese Communist troops. The hydroelectric power facilities 
and many industrial plants in the Hungnam area were destroyed, 
The population of the Hamhing-Hungnam area in 1958 was esti- 
mated at 400,000. (S. McC.) 

HAMILCAR BARCA or Barcas (d. winter 229/228 B.c.), 
Carthaginian general and statesman. Nothing is known of him 
before he was given command of the Carthaginian forces in Sicily 
in 247 when Carthaginian resources were at their lowest during the 
First Punic War. Hamilcar was a common Punic name; another 
general of the same name preceded Hamilcar Barca in command, 
Barca was perhaps a family name, though more probably a nick- 
name meaning “lightning.” 

He was indeed a general of outstanding speed and ability. The 
course of the war had robbed Carthage of all Sicilian possessions 
save Lilybaeum (Marsala) and Drepanum (Trapani) when Ham- 
ilcar Barca took command. While harassing the Roman troops 
with guerrilla tactics in western Sicily he staged a landing on the 
north coast, captured Mt. Ercte (probably Monte Pellegrino near 
Palermo) and held it for three years in face of desperate Roman 
attempts to dislodge him. (246-244). From this mountain and 
Palermo bay he mounted piratical expeditions against the Sicilian 
and south Italian shores. Suddenly he quitted Ercte for Mt. Eryx 
(mod, Erice near Trapani) which he held until 241. After the 
total defeat of the Carthaginian fleet in that year by Gaius Lutatius 
Catulus, it was left to Hamilcar to make treaty with the Romans 
and return to Africa. 

In Africa his mercenary troops revolted and until 238 Hamilcar 
was engaged, first in substitute for and later in association with 
the rival general Hanno (g.v.), in a series of campaigns which 
narrowly averted the capture of Carthage and reconquered the 
north African provinces. Hence his popularity as leader of Car- 
thage’s popular party grew and led him, without sanction, to occupy 
Spain as a compensation for the loss of Sicily and Sardinia.. There 
he founded the city of Akra Leuke (“white point’; perhaps Ali- 
cante) and made extensive conquests (237-228) before his death 
in battle. He had several children, the most famous being Han- 
nibal (g.v.). 

See Cornelius Nepos, Hamilcar ; O. Meltzer, Geschichte der Karthager, 
vol. ii, book 3 (1896), (Wo. C.) 

HAMILTON, the name of a famous Scottish family whose 
first authentic ancestor, Sir Walter FitzGilbert de Hameldone (d. 
c. 1346), was witness to a charter to Paisley abbey given by James, 
high steward of Scotland, in 1295. He was also among the Lanark- 
shire and Renfrewshire lairds who gave homage in 1296. It is 
assumed he was the son of Gilbert de Hameldone and apparently 
held lands from the high steward. In the Anglo-Scottish wars he 
first joined the English, but after the battle of Bannockburn (1314) 
went, over to Robert Bruce, was knighted, obtained the barony 
of Cadzow and was justiciar of Lanarkshire by 1321, From, his 
younger son John sprang the Hamiltons of Innerwick and from 
the Priestfield branch of this house derived Thomas, who. was 
created earl of Haddington in 1627, (See HADDINGTON, EARLS OF). 

Sir “David FitzWalter FitzGilbert” Hamilton (d. 1375), baron 
of Cadzow, who carried on the main line, was captured at Neville’s 
Cross (1346). Of his sons, David succeeded to Cadzow, Sir John 
of Fingaltoun was ancestor of Hamilton of Preston and Walter 
of the Hamiltons was ancestor of Cambuskeith and Sanquhar. 
David, the first. to describe himself lord of Cadzow, died by 1392, 
leaving several sons, from whom were descended the Hamiltons 
of Bathgate, Bardowie, and Udstown (from which branch came 
the lords Belhaven (see BELHAVEN AND STENTON, JOHN HAMIL- 
ton, 2nd Baron). Sir John of Cadzow (d, c. 1402), David's eldest 
son, had two younger sons from whom are derived the Dalserf and 
Raploch branches. Sir John’s eldest son, James of Cadzow. (d. 
c. 1440), was one of the hostages for James I’s ransom (1424-26), 
From him the Hamiltons of Silvertonhill and lords Hamilton of 
Daizell claim descent. 

Sir James Hamilton (c. 1415-79) of Cadzow was made a hered- 
itary lord of parliament in 1445; his second marriage in 1474 
was. to Mary, sister of James III, widow of Thomas Boyd, earl 
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of Arran. Their son James (c. 1475-1529), 2nd Lord Hamilton 
was created earl of Arran in 1503 (see ARRAN, EARLS oF). Among 
his illegitimate children were Sir James Hamilton (d. 1540) of 
Finnart, ancestor of Gilkerscleugh, and John (d. 1571), archbishop 
of St. Andrews, ancestor of the Hamiltons of Blair and also, it is 
said, of Hamilton of London, baronet. The second son of James 
(d. 1575), 2nd earl of Arran, John (c. 1535-1604), was created 
marquess of Hamilton in 1599 (see HAMILTON, MARQUESSES AND 
Duxes oF); the chiefship passed to this branch of the family, 
which took the name and arms. Another son Claud, created Lord 
Paisley (1587), was the ancestor of the dukes of Abercorn (see 
ABERCORN, EARLS AND DUKEs oF), heirs male of the house of 
Hamilton, The estates of this branch came to be mainly in Ireland. 
See G. Hamilton, History of the House of Hamilton ens 


HAMILTON, MARQUESSES AND DUKES OF. The 
holders of these titles descended from Sir James Hamilton of 
Cadzow (see Hamitton). JoHNn (c. 1535-1604), Ist marquess 
of Hamilton, third son of James Hamilton, 2nd earl of Arran, was 
given the abbey of Arbroath in 1551. In politics he was largely 
under the influence of his unscrupulous younger brother Claud, 
afterward Lord Paisley. At first hostile to Mary Stuart, they 
later became her devoted partisans. Claud met Mary on her escape 
from Lochleven and escorted her to Hamilton palace. John ap- 
pears to have been in France in 1568 when the battle of Langside 
was fought and it was probably Claud who commanded Mary’s 
vanguard in the battle. With others of the queen’s party they 
were forfeited by the parliament and sought their revenge on the 
regent Moray. Although the Hamiltons disavowed all connection 
with Moray’s murderer, James Hamilton of Bothwellhaugh, he 
had been provided with horse and weapons by the abbot of Ar- 
broath and it was at Hamilton that he sought refuge after the deed. 
Their ‘uncle, Archbishop John Hamilton, was hanged at Stirling 
in 1571 for alleged complicity in the murder of Lord Darnley, 
and is said to have admitted that he was a party to the murder of 
Moray. At the pacification of Perth in 1573 the Hamiltons aban- 
doned Mary’s cause. On the uncertain evidence extracted from 
the assassin by torture, the Hamiltons had been credited with a 
share in the murder of the regent Lennox in 1571. In 1579 pro- 
ceedings against them for these two crimes were resumed and 
when they escaped to England their lands and titles were seized 
by their enemies. John Hamilton soon dissociated himself from 
the policy of his brother Claud, who continued to plot for Spanish 
intervention on behalf of Mary. With other Scottish exiles, John 
crossed the border in 1585 and marched on Stirling; he was ad- 
mitted on Nov. 4, and formally reconciled with James VI, with 
whom he was thenceforward on the friendliest terms. He was 
created marquess of Hamilton, earl of Arran and Lord Aven in 
1599 and died on April 6, 1604. 

His eldest surviving son, James (c. 1589-1625), 2nd marquess 
of Hamilton, was created earl of Cambridge and baron of Inner- 
dale in the peerage of England in 1619 and these honours de- 
scended to his son James (1606-49), who in 1643 was created 
duke of Hamilton (see HAMILTON, James HAMILTON Ist Duke of). 
Wittt1am (1616-1651), 2nd duke, succeeded to the dukedom on 
his brother’s execution in 1649. He was created earl of Lanark 
in 1639 and in the next year became secretary of state for Scotland. 
Arrested at Oxford by the king’s orders in 1643 for “concurrence” 
with Hamilton, he escaped and was temporarily reconciled with 
the Presbyterian party. Sent by the Scottish committee of estates 
to treat with Charles I at Newcastle upon Tyne in 1646, he sought 
in vain to persuade the king to consent to the establishment of 
Presbyterianism in England. In Dec. 1647 he was one of the Scots 
who signed the treaty with Charles known as the “Engagement” 
and thereafter he helped to organize the second phase of the Civil 
War. He fled abroad in 1649 returning to Scotland with the 
future Charles II in 1650, and the next year joined in the Scottish 
invasion of England. He died on Sept. 12, 1651, from wounds 
received at the battle of Worcester. He left no male heirs and 
the title devolved on the Ist duke’s elder surviving daughter 
ANNE (c. 1631-1716), duchess of Hamilton in her own right. 

‘Anne married in 1656 WitLtaM Dovctas (1635-1694), earl of 
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Selkirk, who was created duke of Hamilton in 1660 on his wife’s 
petition, receiving also several of the other Hamilton peerages, but 
for his life only. He resisted the duke of Lauderdale’s measures 
in Scotland and was dismissed from the privy council in 1676. He 
presided over the convention of estates which offered the Scottish 
crown to William and Mary in March 1689. He died at Holyrood 
abbey on April 18, 1694. Anne’s eldest son JAMEs Douctas (1658- 
1712), 4th duke of Hamilton and duke of Brandon (created 1711), 
succeeded his mother, who resigned the dukedom to him in 1698. 
He opposed the Union (1701), though capriciously and ineffec- 
tively. On Noy. 15, 1712, he fought the duel with Charles, Lord 
Mohun, narrated in Thackeray's Henry Esmond, in which both 
the principals were killed. 

ALEXANDER (1767-1852), 11th duke, was ambassador to Russia 
from 1806 to 1807 and bore the crown at the coronations of Wil- 
liam IV and Victoria. Douctas (1903— ), 14th duke, succeeded 
to the title in 1940. In the spring of 1941, Rudolf Hess made his 
spectacular and deluded flight to Scotland to see the duke in order 
to arrange peace between England and Nazi Germany. 

The title of Viscount Hamilton, in the peerage of Great Britain 
conferred on Charles Hamilton (1712-89), 8th earl of Abercorn, 
in 1786, is borne by the dukes of Abercorn, whose eldest son is 
usually styled by courtesy, marquess of Hamilton, a title which 
was added to the other family honours when the 2nd marquess 
of Abercorn was raised to the dukedom in 1868. 

See George Hamilton, A History of the House of vg eg 

(G. S. P. 

HAMILTON, ALEXANDER (1755-1804), American 
statesman and founding father, was born on the island of Nevis 
in thë British West Indies, probably on Jan. 11; 1755, and not 
in 1757 as he himself claimed. His: father was James Hamilton, 
a drifting trader and the fourth son of Alexander Hamilton, the 
Laird of Cambuskeith, Ayrshire, Scotland; his mother was Rachel 
Fawcett Lavien, the daughter of a French Huguenot physician 
and the wife of John Michael Lavien, a German or Danish mer- 
chant who had settled on the island of St. Croix in the Danish 
West Indies. Rachel probably began living with James Hamilton 
in 1752 but Lavien did not divorce her until 1758, Although he 
came of good stock, Alexander Hamilton from his earliest years 
was sensitive to his stained origin. “My blood,” he once said, 
“is as good as that of those who plume themselves upon their 
ancestry.” 

In 1765, after having brought his family to St. Croix, James 
Hamilton abandoned it. Destitute, Rachel set up a small shop 
and at the age of 11 Alexander became a clerk in the counting- 
house of Nicholas Cruger and’ David Beekman, New York mer- 
chants who had recently established themselves at St. Croix. 
Rachel died in Feb. 1768. Alexander became a ward of his 
mother’s relatives and continued to work for Cruger and Beek- 
man. From Nov. 1771 to March 1772, when Cruger left the 
island, young Hamilton’s ability, industry and engaging manners 
won him advancement from bookkeeper to manager. Several 
months later friends who were impressed by Hamilton’s talents 
sent him to the North American mainland to further his educa- 
tion. For a year he studied at a preparatory school in Elizabeth- 
town, N.J., and in the autumn of 1773 entered King’s college 
(later Columbia) in New York. Fired by a fierce ambition, he 
became a serious and successful student, but his studies were 
interrupted by the brewing revolt against Great Britain. Throw- 
ing himself behind the colonial cause, he publicly defended the 
Boston Tea Party. In 1774-75 he wrote three influential pam- 
phlets, A Full Vindication of the Measures of the Congress, The 
Farmer Refuted, and Remarks on the Quebec Act, that upheld the 
nonimportation, nonconsumption and nonexportation agreements 
of the continental congress and attacked British policy in Quebec. 
Those anonymous publications, the first of which had been at- 
tributed to John Jay and John Adams, two of the ablest of Amer- 
ican propagandists, gave the first solid evidence of Hamilton’s 
precocity that astonished his contemporaries. 

Service in Revolutionary War—In March 1776, through 
the influence of friends in the New York legislature, Hamilton 
was commissioned a captain in the provincial artillery. He organ- 
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ized his own company and at the second battle of Trenton, when 
he and his men prevented the British under Lord Cornwallis from 
crossing the Raritan river and attacking George Washington’s 
main army, showed conspicuous bravery. Thereafter Hamilton’s 
star rose. In Feb. 1777.Gen. Washington invited him to become 
an aide-de-camp with the rank of lieutenant colonel. In his four 
years on Washington’s staff he grew close to the general and was 
entrusted with his correspondence. He was sent on important 
military missions and, thanks to his fluent command of French, 
he became liaison officer between Washington and the French 
generals and admirals. During that time he formed some of the 
friendships he was to retain for the rest of his life. He also at- 
tracted the attention of political leaders in New York. During 
the inactive periods of the winter campaigns he continued his 
studies, reading deeply in the classics and particularly in the 
literature of economics and public finance, 

Eager to connect himself with wealth and-influence, Hamilton 
married Elizabeth, the daughter of Gen. Philip Schuyler, the head 
of one of New York’s most distinguished families, in Dec. 1780. 
Meantime, having grown tired of the routine duties at head- 
quarters and yearning for military glory, he pressed Washington 
for an active command in the field. Washington refused and in 
Feb. 1781 Hamilton impetuously seized upon a trivial quarrel to 
break with the general and leave his staff position. Fortunately 
he had not forfeited the general’s friendship, for in July Wash- 
ington gave him command of a battalion, At the siege of Corn- 
wallis’ army at Yorktown in October, Hamilton gained a moment 
of glory in an assault on a British redoubt. 

Early Political Activities.—Meanwhile, in letters to a mem- 
ber of congress and to Robert Morris, the superintendent of 
finance, in 1780 and 1781, Hamilton had analyzed what he con- 
sidered the financial and political weaknesses of the general gov- 
ernment. In Noy. 1781, with the war virtually over, he moved 
to Albany where he studied law and was admitted to practice in 
July 1782. That same month he became receiver of continental 
taxes for the state of New York; a post he gave upia few months 
later after the New York legislature had elected him to the conti- 
nental congress. Between July 1781 and July 1782 he wrote 
six essays for 'a newspaper, the New York Packet, under the pen 
name of “The Continentalist,” in which he argued for a strong 
central government. In congress from Nov. 1782 to July 1783 
he worked for the same end, being convinced that the Articles of 
Confederation, the nation’s first constitution, were the source’ of 
weakness'and disunion. 

In Noy. 1783 Hamilton began to practise law in New York city. 
He defended unpopular Loyalists in suits brought against them 
under a state law of that year called the Trespass act. Using the 
pseudonym “‘Phocion,” he published two pamphlets in 1784 plead- 
ing for moderation and justice in the treatment of Loyalists and 
in 1786, partly as a result of his efforts, state acts disbarring 
Loyalist lawyers and disfranchising Loyalist voters were repealed. 
In that year he also won election to the lower house of the New 
York legislature, taking his seat in Jan. 1787. Meantime, the 
legislature had appointed him a delegate to the convention in 
Annapolis, Md., that met in Sept. 1786 to consider the commercial 
plight of the union. Hamilton suggested that the convention 
exceed its delegated powers and call for another meeting of 
representatives from all the states to discuss various, problems 
confronting the nation, He drew up the draft of the address to 
the states from which emerged the Constitutional Convention that 
met in Philadelphia in May 1787. After persuading New York 
to send a delegation, Hamilton, through the influence of General 
Schuyler, obtained a place for himself on the delegation. (See 
ANNAPOLIS CONVENTION; CONSTITUTIONAL CONVENTION [U.S.].) 

Hamilton went to Philadelphia as an uncompromising nationalist 
who wished to replace the Articles of Confederation with a strong 
Centralized government, but he did not take much part in the 
debates and his attendance was irregular. He served on two im- 
Portant committees, that on rules in the beginning and that on 
style at the end of the convention. In one long speech on June 18 
he presented his own idea of what the national government should 
be. His model was the England of George III. “I have no scruple 
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in declaring . . . that the British government is the best in the 
world,” he said, “and that I doubt much whether anything short 
of it will do in America.” He suggested a government of three 
departments—legislative, executive and judicial. The legislature 
would consist of an assembly or lower house elected for three 
years by free male citizens and a senate chosen indirectly by elec- 
tors for life. The president, who also would hold office for life 
and was to be selected by a double set of electors, would have an 
absolute veto over the legislature. The central government would 
appoint the state governors who would have an absolute veto over 
state legislation. The judiciary would consist of a supreme court 
whose justices would have life tenure. Although the states were 
to be preserved, they would have virtually no power. The most 
significant feature of the plan, which was essentially monarchical, 
was that the national government would have unlimited sover- 
eignty. Other than to reveal his own conservative ideas, Hamil- 
ton’s plan had little impact on the convention; the delegates went 
ahead to frame a constitution that stood some chance of accept- 
ance by the people. Since the other two delegates from New 
York had withdrawn from the convention, New York was not 
officially represented and Hamilton had no power to sign for his 
state. Nonetheless, even though he knew that his state wished 
to go no further than a revision of the Articles of Confederation, 
he signed as an individual. 

The Federalist Papers.—Opponents in New York quickly at- 
tacked the new constitution and Hamilton answered them in the 
newspapers under the signature “Caesar.” Since the Caesar letters 
did not win the influence he desired, Hamilton turned to another 
classical pseudonym, “Publius,” and to two collaborators, James 
Madison and John Jay, to write The Federalist, a series of 85 
essays in defense of the constitution and republican government 
that appeared in the New York newspapers between Oct. 1787 
and Aug. 1788. Hamilton wrote at least two-thirds of the essays, 
including some of the most important ones that interpreted the 
constitution, explained the powers of the executive, the senate 
and the judiciary, and expounded the theory of judicial review. 
Although written and published in haste, The Federalist was widely 
read, had a great influence on contemporaries, became one of the 
classics of political literature, and helped shape American political 
institutions. In Jan. 1788 Hamilton was reappointed a delegate 
to the continental congress from New York. At New York’s 
ratifying convention in Poughkeepsie in June, where he was a 
delegate, he became the chief champion of the constitution and, 
against strong antifederalist’ opposition, won approval for it. 

Hamilton’s Financial Program.—President Washington 
launched the new federal government in April 1789 and in Sep- 
tember appointed Hamilton the first secretary of the treasury. 
Congress quickly asked Hamilton to draw up a plan for the “ade- 
quate support of the public credit.” This was all he needed. 
Envisaging himself as something of a prime minister in Wash- 
ington’s official family, Hamilton from this point on developed 
and carried out a bold and masterly program designed to build a 
strong union, one that would weave his political philosophy into 
the government. His immediate objectives were to establish the 
nation’s credit at home and abroad and to strengthen the national 
government at the expense of the states. He outlined his program 
in-four notable reports to congress. In the first two, The Reports 
on the Public Credit, which he submitted on Jan. 14, 1790, and 
Dec. 13, 1790, he urged the funding of the national debt at full 
value, the assumption in full by the federal government of debts 
incurred by the states during the Revolution, and a system of taxa- 
tion to pay for the assumed debts, His motive was as much 
political as economic. By paying the debts he hoped to bind 
the men of wealth and influence, who had acquired most of the 
domestically held bonds, to the national government. Such power- 
ful opposition arose to the funding and assumption scheme that 
Hamilton was able to push it through congress only after he had 
made a bargain with Thomas Jefferson in July whereby he gained 
southern votes in congress for it in exchange for his own support 
in locating the future national capital on the banks of the Potomac, 

Hamilton’s third report, the Report on a National Bank, which 
he submitted on Dec, 14, 1790, advocated a national bank called 
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the Bank of the United States and modeled after the Bank of 
England. With the bank he wished to solidify the partnership 
between the government and the business classes who would 
benefit most from it and further advance his program to strengthen 
the national government. After congress passed the bank charter, 
Hamilton persuaded Washington to sign it into law. He advanced 
the argument that the constitution was the source of implied as 
well as enumerated powers and that through implication the gov- 
ernment had the right to charter a national bank as a “proper” 
means of regulating the currency. This doctrine of implied pow- 
ers became the basis for interpreting and expanding the constitu- 
tion in later years. In the Report on Manufactures, the fourth, the 
longest, the most complex and the most farsighted of his reports, 
submitted on Dec, 5, 1791, he proposed to aid the growth of infant 
industries through various protective laws. Basic in it was his 
idea that the general welfare required the encouragement of manu- 
factures and that the federal government was obligated to direct 
the economy to that end. In writing his report, Hamilton had 
leaned heavily on Adam Smith’s The Wealth of Nations, but he re- 
volted against Smith’s laissez-faire idea that the state must keep 
hands off the economic processes, meaning no bounties, tariffs or 
other aid. The report had greater appeal to posterity than to 
Hamilton’s contemporaries, for congress did nothing with it. 

Political Parties.—One of the results of the struggle over 
Hamilton’s program and over issues of foreign policy was the 
emergence of national political parties. Like Washington, Hamil- 
ton had been one of the foremost: among the founding fathers 
who had deplored parties, equating them with disorder and insta- 
bility. He had hoped to establish a government of superior per- 
sons who would be above party. Yet he became the leader of the 
Federalist party, a political organization in large part dedicated 
to the support of his policies. Hamilton placed himself at the 
head of that party because he needed organized political support 
and strong leadership in the executive branch to get his program 
through congress. Washington usually supported Hamilton’s pol- 
icies and in effect became a Federalist. The political organization 
that challenged the Hamiltonians was the Republican party, 
created by James Madison and Thomas Jefferson. In foreign 
affairs Hamilton and the Federalists favoured close ties with 
England whereas Secretary of State Jefferson and his followers 
preferred to strengthen the old attachment to France. In at- 
tempting to carry out his program, Hamilton frequently inter- 
fered in Jefferson’s domain of foreign affairs. Detesting the 
French Revolution and the equalitarian doctrines it spawned, he 
tried to thwart Jefferson’s policies that might aid France or injure 
England and to induce Washington to follow his own ideas in 
foreign policy. Hamilton went so far as to warn British officials 
of Jefferson’s attachment to France and to suggest that they by- 
pass the secretary of state and instead work through himself and 
the president in matters of foreign policy. This and other parts 
of Hamilton’s program led to a feud with Jefferson from 1791 
to 1793 in which the two men attempted to drive each other from 
the cabinet. They even used party newspapers to attack each 
other and the policies each espoused, and each tried to turn 
Washington against the other. 

Neutrality Controversy—When war broke out between 
France and England in Feb. 1793, Washington asked his cabinet’s 
advice in formulating American policy toward the conflict. Hamil- 
ton wished to use the war as an excuse for jettisoning the French 
alliance of 1778 and steering the United States closer to England, 
whereas Jefferson insisted that the alliance was still binding. While 
not challenging the validity of the alliance, Washington essentially 
accepted Hamilton’s advice and in April issued a proclamation of 
neutrality that Republicans said favoured England. In that 
month an emissary from republican France, Edmond C. Genet, 
reached the United States and proceeded to violate American 
neutrality in trying to advance the cause of his own country. In- 
furiated by Genet’s activities, Hamilton in June began a ‘series 
of articles under the name “Pacificus” in defense of the neutrality 
proclamation and in August another series under the title “No 
Jacobin” that condemned Genet’s activities. He also took the 
jead in demanding Genet’s recall, which, despite Jefferson’s initial 
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opposition, was consummated early in 1794. 

Jay Treaty.—At the same time British violations of American 
neutrality and other grievances led to strident popular demands 
for war against Britain, a clamour that Hamilton steadfastly op- 
posed. He believed that war with England would be national 
suicide, for his program was anchored on trade with Britain and 
on the import duties that supported his funding system. To save 
his program, Hamilton persuaded the president to send John Jay 
to London to negotiate American grievances. Hamilton wrote 
Jay’s instructions, manipulated the negotiations, and helped de- 
fend the unpopular treaty Jay brought back in 1795, notably in 
a series of essays he wrote for the New York newspapers begin- 
ning in July 1795 and continuing in 1796 under the signature 
“Camillus.” Jay’s treaty as a consequence has often been called 
Hamilton’s treaty. As Hamilton planned it, the treaty kept the 
peace and saved his system. 

Whisky Rebellion.—The Republicans in congress, meantime, 
had tried to destroy Hamilton. In Jan. 1793 they had demanded 
a full accounting of treasury operations from the beginning until 
the end of 1792. Hamilton promptly offered the information, A 
month later William Branch Giles of Virginia introduced a num- 
ber of resolutions in the house of representatives charging Hamil- 
ton with dereliction of duty and irregularities in the management 
of the treasury. Hamilton’s friends defended him so well that 
when the resolutions came to a vote, he was vindicated on every 
count. In 1794 his program was also challenged from another 
direction, by farmers in western Pennsylvania who rose against 
an excise tax he had been instrumental in placing on distilled 
liquors, an important source of income for the frontiersmen. He 
had advanced the tax to raise money and to strengthen the power 
of the federal government at the expense of the states in an area 
of taxation that they had considered as theirs exclusively. To 
Hamilton, who urged Washington to use every means to suppress 
the resistance, the Whisky rebellion presented an opportunity 
he had Jong desired, a chance for the first time to test the power 
of the federal government, as opposed to local defiance, by a show- 
down of arms. Congress authorized the president to call out the 
militia, and Hamilton in September took a leading part in the 
expedition sent to chastise the rebels, who melted away before 
the overwhelming federal force. Hamilton looked upon the sup- 
pression as a triumph for law and order that added immeasurably 
to the prestige of the federal government. 

Out of the Cabinet.—Lashed by criticism, tired and anxious 
to repair his private fortune, Hamilton left the cabinet on Jan. 31, 
1795. He did not, however, sever his connection with the govern- 
ment; his influence, as an unofficial adviser, continued as strong 
as ever. Washington and his cabinet consulted him on almost all 
matters of policy. When Washington decided to retire, he turned 
as usual to Hamilton, asking his opinion as to the best time to 
publish a farewell to the nation. With his eye on the coming presi- 
dential election, Hamilton advised withholding the announcement 
until a few months before the meeting of the presidential electors. 
Following that advice, Washington gave his Farewell Address to 
the nation in Sept. 1796. Hamilton drafted most of the address, 
one of the great documents of American history, and some of his 
ideas were prominent in it. In the election Federalist leaders 
passed over Hamilton’s claims and nominated John Adams for the 
presidency and Thomas Pinckney for the vice-presidency. Since 
Adams did not appear devoted to Hamiltonian principles, Hamilton 
tried to manipulate the electoral college so as to make Pinckney 
president. Adams won the election and Hamilton’s intrigue suc- 
ceeded only in sowing distrust within his own party. Nonetheless 
Hamilton’s influence in the government continued, for Adams 
retained Washington’s cabinet and its members consulted Hamil- 
ton on all matters of policy, gave him confidential information, 
and in effect urged his policies on the president. 

Early in 1797 James T. Callender, a Republican hack, published 
a History of the United States for the Year 1796 in which he ac- 
cused Hamilton of corruption in connection with an affair Hamil- 
ton had had six years earlier witha physically attractive adven- 
turess, Mrs. Maria Reynolds. Hamilton met the attack by writing 
a pamphlet in which he confessed the “irregular and indelicate 
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amour,” and printed the blackmailing letters that the woman’s 
husband, a confidence man, had sent to him, but denied any cor- 
rupt dealings with him. Although Hamilton successfully defended 
his integrity as a public man, he subjected his private life to a 
bitter humiliation. 

Threatened War with France.—In retaliation against Jay’s 
treaty, France meantime had broken relations with the United 
States. Although he stood for firmness, Hamilton agreed with 
the president’s policy of trying to re-establish friendly relations. 
After the failure of a peace mission Adams had sent to Paris in 
1798, followed by the publication of certain dispatches insulting 
to American sovereignty, Hamilton wanted to place the country 
under arms immediately. He even believed that the French, who 
had embarked on an undeclared naval war against the United 
States, might attempt to invade the country. Still eager for 
military glory, Hamilton sought command of the new army, 
though Washington would be its titular head. Adams resisted 
Hamilton’s desires, but in Sept. 1798 Washington forced him to 
make Hamilton second in command of the army, the inspector 
general with the rank of major general. Adams never forgave 
Hamilton for this humiliation. Hamilton wanted to lead his army 
into Spain’s Louisiana and the Floridas and other points south, but 
never did. Through independent diplomacy, Adams kept the 
quasi war from spreading into a full-scale conflict and at the order 
of congress disbanded the provisional army. With his dream 
of military glory faded, Hamilton resigned his commission’ in 
June 1800. Meantime Adams had purged his cabinet of those he 
regarded as “Hamilton’s spies.” 

Election of 1800.—In retaliation, Hamilton tried to prevent 
Adams’ re-election to the presidency. In Oct. 1800 he privately 
circulated a bitter personal attack on Adams, entitled Letter from 
Alexander Hamilton Concerning the Public Conduct and Char- 
acter of John Adams. Aaron Burr, Hamilton’s political enemy 
in New York, obtained a copy and had it published. Hamilton 
was then compelled to acknowledge his authorship and to bring his 
feud with Adams into the open, a feud that revealed an irreparable 
schism in the Federalist party. Thomas Jefferson and Aaron 
Burr won the election but because both had received the same 
number of electoral votes, the choice of president was thrown 
into the house of representatives. Hating Jefferson, the Federal- 
ists wanted to throw the election to Burr. Hamilton tried to 
persuade them, not too successfully, to select Jefferson instead. 
By supporting his old Republican enemy, who won the presidency, 
Hamilton lost prestige within his own party and virtually ended 
his public career. 

The Burr Quarrel.—Hamilton then concentrated on his law 
practice and his family. In 1801 he built a country house on 
Manhattan Island called “The Grange,” and helped found a Fed- 
eralist newspaper, the New York Evening Post. Although Hamil- 
ton did not write for it under his own name, its policies reflected 
his ideas, Through the Post he hailed the purchase of Louisiana in 
1803, even though New England Federalists had opposed it. Some 
of them talked of secession and in 1804 began to negotiate with 
Aaron Burr for his support. Almost all the Federalists but Hamil- 
ton favoured Burr’s candidacy for the governorship of New York 
in that year, Hamilton urged the election of Burr’s Republican 
opponent, who won by a close margin, but it is doubtful that Hamil- 
ton’s influence decided the outcome. In any event, Hamilton 
and Burr had long been enemies and Hamilton had several times 
thwarted Burr’s ambitions, In June 1804, after the election, Burr 
demanded satisfaction for remarks Hamilton had allegedly made 
ata dinner party in April in which he said he held a “despicable 
opinion” of Burr. Although Hamilton held an aversion to the 
practice of dueling, as a man of honour he felt himself compelled 
to accept Burr’s challenge. If he declined, his reputation as a 
gentleman would be lost, as would whatever political influence 
he still retained. The two antagonists met early in the morning 
of July 11 on the heights of Weehawken in New Jersey where 
Hamilton’s eldest son, Philip, a boy of 20, had died in a duel three 
years before. Burr's bullet found its mark and Hamilton fell. 
“This is ‘a mortal wound, Doctor,” he said, and became unconscious. 
He died the following day. A poor man, Hamilton left his wife 
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and seven children heavily in debt, but friends paid off the debts. 

Hamilton was a small, slender man, about five feet seven inches 
tall, with a fair complexion, light hair, strong features and deep- 
set eyes. He had an erect, dignified bearing, made striking by 
elegant clothes and fine manners. Some people found him stiff and 
formal, even vain and arrogant, but friends saw him as witty, 
warm, benevolent and loyal, Although a fine orator, he was more 
persuasive as an essayist. He was both a man of action and of 
ideas, but all of his ideas involved action and were directed toward 
some specific goal in statecraft. Unlike Benjamin Franklin or 
Thomas Jefferson, he did not have a broad inquisitive mind, nor 
was he speculative in his thinking in the philosophical sense of 
seeking intangible truths. He was ambitious, purposeful, a hard 
worker and one of America’s administrative geniuses, In foreign 
policy he was a realist, believing that self-interest should be the 
nation’s polestar; questions of gratitude, benevolence and moral 
principle, he held, were irrelevant. 

Most of all, Hamilton was one of America’s first great national- 
ists, He believed in an indivisible nation where the people would 
give their loyalty not to any state but to the nation, Although a 
conservative, he did not fear change or experimentation. The 
conservatism that led him to denounce democracy as hostile to 
liberty stemmed from his fear that democracy tended to invade 
the rights of property, which he held sacred. His concern for 
property was a means to an end. He wished to make private 
property sacred because upon it he planned to build a strong cen- 
tral government, one capable of suppressing internal disorders 
and assuring tranquility. His economic, political, military and 
diplomatic schemes were all directed toward making the union 
strong. Hamilton’s most enduring monument was the union, for 
much of it rested on his ideas. 

See also references under “Hamilton, Alexander,” in the Index 
volume, 
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HAMILTON, ANTHONY (c. 1645-1719), French writer, 
author of the Mémoires of his brother-in-law Philibert, comte de 
Gramont (g.v.), was an Irishman of Scottish extraction. His 
father, the fourth son of James Hamilton, 1st earl of Abercorn, 
moved his family from Ireland to France in 1651 but settled then 
in England in 1661 and took a house near Whitehall. Anthony’s 
sister Elizabeth was married to Gramont in 1663. When Roman 
Catholics were expelled from the English army, Anthony’s brother 
George went to France in 1658 with a body of troops that he had 
raised for Louis XIV, the régiment d’Hamilton. Serving with 
this regiment, Anthony was wounded at Entzheim in Alsace (1674). 
After George’s death (1676), the fortunes of the regiment de- 
clined, and Anthony returned to Ireland, where in 1687 he was 
given a colonelcy by James II. After the siege of Limerick (Aug. 
1690), he joined James II in France and shared in the general 
poverty of the Jacobite court at St. Germain. He died on April 21, 
1719. 

The Mémoires du comte de Grammont, theoretically dictated 
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by the aged Gramont, were written at Sceaux in 1704 and pub- 
lished in Holland, under the false imprint of “Cologne,” in 1713. 
Weak in chronology but generally accurate in substance, they are 
most valuable for their pictures of the English court. Their suc- 
cess is due to a fortunate resemblance in style and in wit between 
author and subject. Hamilton can describe Tunbridge Wells as 
neatly as Versailles. His characters, small and great, are mordantly 
sketched; the innkeeper Cerise, “Swiss by nationality, poisoner 
by trade and thief by force of habit”; or the maid of honour, Miss 
Price, who “was round and stocky and accordingly did not dance.” 
Macaulay was persuaded that this of all books was the most ex- 
quisitely French in spirit and manner. As well as some light verse, 
Hamilton also wrote satirical tales: Zeneyde (c. 1696; publ. 1731), 
which Macaulay used as a historical source on the court of St. 
Germain, Le Bélier (1705; publ. 1730), Les Quatre Facardins and 
Histoire de Fleur d’Epine (both probably between 1710 and 1715; 
publ, 1730). 

BisriocrapHy.—There are collected editions of Hamilton’s works 
by A. A. Renouard, 3 vol. (1812) and J. B. J, Champagnac, 2 vol. 
(1825). Of the Mémoires more than 40 editions include one by Horace 
Walpole (1772). Walter Scott edited an English translation with ex- 
tensive notes (1811 and later editions) ; and there is a modern transla- 
tion by G. Goodwin, 2 vol. (1903). See also Ruth Clark, Anthony 
Hamilton, . . . His Life and Work and His Family (1921). 

(W. G. Me.) 

HAMILTON, EMMA, Lavy (c. 1765-1815), wife of Sir 
William Hamilton (q.v.), the British envoy at Naples, and famous 
as the mistress of Nelson, was the daughter of Henry Lyon, a 
blacksmith of Great Neston, Cheshire, where She was christened on 
May 12, 1765. When she went to live with Charles Greville in 
1781 she called herself Emily Hart. Under the protection of 
Greville, whose means were narrowed by debt, she was taught to 
sing, dance and act with professional skill. In 1782 he introduced 
her to his friend Romney, whose portraits of her may have some- 
what idealized her apparently robust and brilliantly coloured 
beauty, but her vivacity and powers of fascination cannot be 
doubted. She seems to have been sincerely attached to Greville. 
In 1784 his uncle, Sir William Hamilton, saw—and admired—her. 
Two years later she was sent on a visit to him at Naples, as the 
result of an understanding between Hamilton and Greville—the 
uncle paying his néphew’s debts and the nephew ceding his mis- 
tress. Emma at first resented the exchange, but submitted. Her 
beauty, her artistic capacity, and her high spirits made her a great 
favourite in Neapolitan society, and Queen Maria Carolina became 
closely attached to her. She became famous for her “attitudes,” a 
series of poses plastiques in which she represented classical and 
other figures. On Sept. 6, 1791, during a visit to England, Hamil- 
ton married her, in order to justify her public reception at the 
court of Naples, where she was the channel of communication 
between the queen and the British minister—sometimes in opposi- 
tion to the policy of the king. It was claimed that she secured 
valuable information in 1796, and was of essential service to the 
British fleet in 1798 during the Nile campaign, by enabling it to 
obtain stores and water in Sicily. When Nelson returned from the 
Nile in Sept. 1798 Lady Hamilton subjugated him, and drew him 
into a most unhappy participation in the domestic troubles of 
Naples, and when Sir W. Hamilton was recalled in 1800 she 
traveled with him and Nelson across Europe. In England Lady 
Hamilton paraded her hold over Nelson. Their child, Horatia 
Nelson Thompson, was born on Jan. 30, 1801. On her husband’s 
death in 1803 she received by his will a liferent of £800, and the 
furniture of his house in Piccadilly. She then lived with Nelson at 
his house at Merton. On his death she received Merton, and an 
annuity of £500, as well as the control of the interest of the 
£4,000 he left to his daughter. But gambling and extravagance 
kept her poor, and in 1813 she was put in prison for debt and 
remained there for a year. She died at Calais in distress if not in 
want on Jan. 15, 1815. See also Netson, Horatio NELSON, Vis- 
ount. 

i See O. Warner, Emma Hamilton and Sir William (1960). 

HAMILTON, LORD GEORGE FRANCIS (1845-1 927), 
English statesman, was born on Dec. 17, 1845, third son of the 
1st duke of Abercorn. He was educated at Harrow and entered 
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the house of commons in 1868 as Conservative member for Middle- 
sex. He sat for the Ealing division from 1885 until his retirement 
in 1906. Lord George took a keen interest in education through- 
out his life. He was vice-president of the committee of council 
on education from 1878 to 1880 and chairman of the London 
School board from 1894 to 1895. He was a well-known economist 
and statistician and rendered signal service to social science as 
chairman of the Poor Law commission, 1905-09. Perhaps his 
greatest work was done as first lord of the admiralty (1885-1886 
and 1886-1892). He carried through the Naval Defence act of 
1889, which formed the framework for the development of the 
navy up to the beginning of World War I. He secured the transfer 
of the control of naval ordnance from the war office to the ad- 
miralty, created the naval intelligence department and “discov- 
ered” John Arbuthnot Fisher (afterward Lord Fisher). 

His long service with Unionist governments ended in 1903, when 
he and C. T. Ritchie resigned on the fiscal question. Lord George 
Hamilton became secretary of state for India in 1895 under Lord 
Salisbury and held this office until 1903, This important period 
in Indian affairs covered the viceroyalties of Lord Elgin and Lord 
Curzon. At the outset he laid down a moderate frontier policy 
which secured the Indian government from much fruitless border 
warfare. His last public service was as chairman of the Meso- 
potamia commission (1916-17). He died in London on Sept. 22, 
1927. 

Lord George married in 1871 Lady Maud Lascelles, daughter of 
the 3rd Earl Harewood. He wrote Parliamentary Reminiscences 
and Reflections (1916-22). 

HAMILTON, SIR IAN STANDISH MONTEITH 
(1853-1947), British general who was in charge of the Gallipoli 
campaign in World War I, was born in Corfu on Jan. 16, 1853. 
He joined the army in 1872, transferring to the 92nd High- 
landers and serving with them in the Second Afghan War (1878- 
80), where he caught the eye of Gen. F. S. Roberts with whom he 
was to be associated for many years. He later served in the South 
African campaign (1881), Nile expedition (1884-85), Burma 
(1886-87), Chitral relief force (1895) and Tirah (1897-98). In 
the South African War (1899-1902) he commanded a brigade and 
division and was later chief of staff to Lord Kitchener. Hamilton 
headed a military mission (1904-05) with the Japanese armies in 
the Russo-Japanese War. He was later commander of the south- 
ern command and adjutant general at the war office (1909-10) 
where he took a leading part in opposing Lord Roberts’ campaign ` 
for compulsory service. He became commander in chief in the 
Mediterranean in 1910. His appointment in 1915 to command 
the Mediterranean expeditionary force was the greatest test of 
his career and as a commander he failed. The operations in Gallip- 
oli (see DARDANELLES CAMPAIGN) never reached full success for 
several reasons—faults in command, Hamilton’s overoptimism, 
heavy casualties, and Hamilton’s opposition to suggestions for 
withdrawal. All of these developments resulted in his recall. 

Hamilton was an exceptionally gifted officer of great personal 
courage, but after Gallipoli he was given no further command. He 
took a great interest in the British Legion and its work. He died 
in London on Oct. 12, 1947. He was an accomplished writer with 
original ideas. His publications included A Staf Officer’s Scrap 
Book, two volumes (1905-07); Compulsory Service (1910); Gal- 
lipoli Diary, two volumes (1920); When I was a Boy (1939); 
Jean (1942) and Listening for the Drums (1944). 

See C. F. Aspinall-Oglander, Official History of the Great War: Gal- 
lipoli, 2 vol. (1929-32). (R.G. Tx.) 

HAMILTON, JAMES (1769-1829), English teacher and 
originator of the Hamiltonian system of language instruction. He 
was for some years a merchant in France and at Hamburg where 
he learned German from a French émigré, General D’Angeli. In | 
1815 he sailed to New York with the intention of becoming a 
farmer and manufacturer of potash, but changed his mind during 
the voyage and decided to teach languages on D’Angeli’s plan. In 
1816 he gave his first lecture on the Hamiltonian system at Phila- 
delphia. After visiting other cities in the United States and Can- 
ada, he returned to England in 1823 and taught languages to adults 
in towns throughout the country. He wrote his own textbooks in 
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which he discarded grammar for a literal word-for-word transla- 
tion below each line of the original text. Among the interlinear 
translations were the Gospel of St. John, Aesop’s Fables and 
Eutropius. He was a very successful teacher and some of his 
pupils mastered a new language in an incredibly short time. His 
method, which he described in The History, Principles, Practice 
and Results of the Hamiltonian System (1829), was criticized by 
many teachers, but was defended by Sydney Smith in the Edin- 
burgh Review. He died in Dublin on Sept. 16, 1829. (S. J. C.) 

HAMILTON, JAMES HAMILTON, ist Duxe or (1606- 
1649), Scottish royal favourite whose rash advice and ineffectual 
actions did much damage to the royalist cause during the English 
Civil War, was born on June 19, 1606, He was the son of James, 
2nd marquess of Hamilton, and of Anne Cunningham, daughter 
of the earl of Glencairn. As the direct descendant of James 
Hamilton, 1st earl of Arran, he was heir to the throne of Scotland 
failing descendants of James VI. He married in his 14th year 
Margaret Feilding, aged seven, daughter of Lord Feilding (after- 
ward Ist earl of Denbigh), brother-in-law of George Villiers, duke 
of Buckingham. He was educated at Exeter college, Oxford, suc- 
ceeded his father as 3rd marquess in 1625 and in 1628 was made 
master of the horse, gentleman of the bedchamber and privy coun- 
cilor. In 1631 he led several thousand men to assist Gustavus 
Adolphus in Germany. He guarded the fortresses on the Oder 
while Gustavus fought Graf von Tilly at Breitenfeld. Hamilton 
later occupied Magdeburg, but his army was destroyed by disease 
and starvation and he was back in England by May 1633. 

After the Scots had drawn up the national covenant in protest 
against the new prayer book, Hamilton, who had previously played 
little part in Scottish affairs, was appointed king’s commissioner 
to the general assembly which met on Nov. 21, 1638, in Glasgow 
cathedral. He dissolved the assembly on Nov. 28, when it de- 
cided to exclude the bishops from membership and to pass judg- 
ment upon them, but the assembly continued to sit and Hamilton 
returned to England, When the covenanters prepared for war, 
Hamilton was chosen to command an expedition to the Forth to 
menace their rear, He found the opposition too strong and re- 
signed the commissionership in July 1639. In England, he sup- 
ported the earl of Strafford’s proposal to call the Short parliament, 
but otherwise opposed him as the author. of friction between king 
and people, and in Feb, 1641 he persuaded Charles to admit some 
of the parliamentary leaders to the council. 

Hamilton accompanied Charles I on his second and last visit to 
Scotland in Aug. 1641. He found he had an antagonist in the earl 
of Montrose, who detested both his shifty irresolution and his 
attempt to make terms with the more extreme covenanters under 
the earl of Argyll. When no reconciliation proved possible be- 
tween Charles and Argyll, Hamilton sided with the’ latter. In 
consequence he received a challenge from Lord Ker, informed 
Charles of this and obtained an apology. Montrose wrote to 
Charles declaring that he could prove Hamilton to be a traitor. 
Shortly after, on the discovery of a plot, known as the “incident,” 
to seize Argyll, Hamilton and the earl of Lanark (Hamilton’s 


brother), the three fled from Edinburgh (Oct. 12, 1641). In spite ` 


of his intrigues Hamilton retained Charles’s confidence and went 
to Scotland in July 1642 to try to prevent the participation of 
the Scots in the English Civil War. A breach then opened be- 
tween him and Argyll. In Feb. 1643 Hamilton instigated the 
“cross petition” in opposition to Scottish intervention in Eng- 
land and also tried to strike at the earl of Loudoun, who was 
chancellor of Scotland and a supporter of the policy of interven- 
tion. When this failed Hamilton promoted a scheme for outvoting 
Argyll in the Scottish parliament by sending to Scotland all the 


Scottish peers then with the king, while Charles was to guarantee. 


the establishment of Presbyterianism in Scotland though not, as 
the Scots demanded, in England. He won over the queen to his 
Project and was created duke of Hamilton on April 12, 1643. 
Montrose, who was eager for military action to anticipate the plans 
of the covenanters, was thus condemned to inaction. Hamilton’s 
Scheme failed. On refusing to sign the Solemn League and Cove- 
nant, he and his brother were obliged to leave Scotland. They 
arrived at Oxford on Dec. 16, 1643. Hamilton’s conduct had at 
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last incurred Charles’s resentment and he was imprisoned in 
Pendennis castle (Jan. 1644). Removed to St. Michael’s mount 
in 1645, he was liberated by Gen. Sir Thomas Fairfax’s troops on 
April 23, 1646. 

After taking part in the negotiations between the Scots and 
Charles at Newcastle, Hamilton returned to his policy of outvot- 
ing Argyll in the Scottish parliament, this time successfully, and 
he was able to raise a large army in favour of the “Engagement” 
between the Scots and Charles I. Leading the army into England 
on July 8, 1648, Hamilton showed complete incapacity; he was 
kept in check for some time by John Lambert and, though out- 
numbering the enemy by 24,000 to about 9,000, allowed his troops, 
dispersed over the country, to be defeated (in detail) by Oliver 
Cromwell at the so-called battle of Preston. Taken prisoner on 
Aug. 25, Hamilton was condemned to death on March 6, 1649, and 
executed three days later. (Gn. D.) 

HAMILTON, JOHN (1512-1571), Scottish prelate and 
statesman, illegitimate son of James, 1st earl of Arran, obtained 
the abbacy of Paisley at an early age in 1525. He became bishop 
of Dunkeld in 1546 and was translated to St. Andrews in 1547, 
also holding the offices of keeper of the privy seal (1543-46) and 
lord treasurer (1543-54). As archbishop of St. Andrews he held 
provincial councils in 1549, 1552 and 1559, which promulgated 
reforming statutes, but he was unable to avert the Scottish refor- 
mation in 1560. Protestant hostility led to his imprisonment in 
1563 and when released he became an.active partisan of Mary 
Stuart. Tried on a charge of complicity in the murders of Lord 
Darnley and the regent Moray, he was hanged on April 7, 1571. 

See Sir J. Herkless and R. K. Hannay, The Archbishops of St. 
Andrews, vol. v (1915). (A. L. Mv.) 

HAMILTON, SIR WILLIAM (1730-1803), British diplo- 
mat and archaeologist, was the husband of Lady Emma Hamilton, 
Nelson’s mistress. Hamilton was the son of Lord Archibald Ham- 
ilton, governor of Greenwich hospital and of Jamaica, and was 
born in Scotland on Dec. 13, 1730. He served in the 3rd regiment 
of foot guards from 1747 to 1758, but left the army after his 
marriage to a Welsh heiress, and inherited an estate in Swansea 
upon her death in 1782. From 1764 until his recall in 1800 he was 
British envoy to the court of Naples. Hamilton made or caused 
to be made, at Vesuvius and Etna, a series of observations on the 
action of volcanoes and published several treatises on earthquakes 
and volcanoes between 1772 and 1783. He was a notable collector 
and many of his treasures went to enrich the British museum. He 
married Emma in 1791. The outbreak of the French Revolution 
and the rapid extension of the revolutionary movement in west- 
ern Europe soon overwhelmed Naples, a situation with which he 
was incapable of dealing. He died on April 6, 1803. See HAMIL- 
TON, EMMA. 

HAMILTON, SIR WILLIAM, Barr. (1788-1856), Scot- 
tish metaphysician, who as a teacher exerted a remarkable influ- 
ence, over the thought of the younger generation in Scotland, was 
born in Glasgow on March 8, 1788, the son of William Hamilton, 
professor of anatomy and botany there. Educated at Glasgow, 
Edinburgh and Balliol college, Oxford, he took his B.A. in 1811 
and became a member of the Scottish bar two years later. Hamil- 
ton was an unsuccessful candidate for the chair of moral philoso- 
phy at Edinburgh university in 1820 but was appointed professor 
of civil history there in 1821. His essay in the Edinburgh Review, 
on the “Philosophy of the Unconditioned” (1829), a critique of 
Victor Cousin’s Cours de philosophie, led to a long and friendly 
correspondence between him and Cousin. His subsequent articles 
on German philosophy (he had taken up the study of the German 
language as a result of visits to Germany in 1817 and in 1820) 
established his reputation as a philosopher; and in 1836 he was 
elected to the chair of logic and metaphysics at Edinburgh. His 
knowledge embraced anatomy, physiology, literature and theologi- ` 
cal lore as well as his professed subjects. 

Hamilton published a pamphlet on Presbyterian church affairs, 
Be Not Schismatics, Be Not Martyrs by Mistake, in 1843. In the 
following year he was stricken with paralysis. His edition of 
Thomas Reid’s works appeared in incomplete form in 1846. Later 
publications were A Letter to Augustus De Morgan (1847), part 
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of a controversy on the principles of logic; Discussions on Philoso- 
phy, Literature and Education (1852), a collection of articles re- 
printed from the Edinburgh Review; and g vol. (1854-56) of an 
edition of the works of Dugald Stewart. He died in Edinburgh 
on May 6, 1856. 

Hamilton was not a great originator, and his attempt to com- 
bine the Scottish “philosophy of common sense” with elements of 
Kantianism was not successful. He was, however, influential both 
in stimulating a taste for metaphysics in his students and in in- 
troducing some of Kant’s ideas to the British public, At the 
lowest estimate, he made British philosophy less narrow and one- 
sided than it was. In the history of logic he has a place for his 
doctrine of the “quantification of the predicate” (an attempt to 
elaborate the traditional classification of propositions by expand- 
ing “All A is B” into the two forms “All A is all B” and “All A is 
some B”; and so on); but its radical implications in leading to an 
extensional conception of logic were not perceived by him, In the 
field of education Hamilton’s Edinburgh Review articles on “The 
State of the English Universities” (1831) and “The Right of Dis- 
senters to Admission Into the English Universities” (1834) were 
among the factors which led to the royal commission of 1850 and 
the subsequent reforms. 

BrstiocrapHy.—Hamilton’s Lectures on Metaphysics and Logic were 
edited by H. L. Mansel and J. Veitch, 4 vol. (1858-60). See further 
J. Veitch, Memoir of Sir W. Hamilton (1869) ; J. S. Mill, Examination 
of Sir William Hamilton’s Philosophy, 6th ed. (1889); J. Hutchison 
Stirling, Sir W. Hamilton (1865); S. V. Rasmussen, The Philosophy of 
Sir William Hamilton (1925). (W. H. W.; X.) 

HAMILTON, WILLIAM, or GILBERTFIELD (c. 1665-1751), 
Scottish poet whose vernacular poetry (e.g., “The Last Dying 
Words of Bonnie Heck,” printed in James Watson’s Choice Col- 
lection, 1706) is among the earliest in the 18th-century revival. 
He was born at Ladyland, Ayrshire. He exchanged with Allan 
Ramsay “Familiar Epistles” in verse, which are usually included 
in editions of Ramsay; and his modernized version of Blind Harry's 
Wallace (1722) influenced Burns. He died at Latrick, Lanarkshire, 
| May 24, 1751. (E. G. M.) 
HAMILTON, WILLIAM GERARD (1729-1796), Eng- 
lish politician, known as “Single Speech Hamilton,” was born in 
London on Jan. 28, 1729, and educated at Winchester and at Oriel 
college, Oxford. His maiden speech in the house of commons 
(Nov. 13, 1755), a marathon effort lasting almost 15 hours, estab- 
lished his nickname (unjustifiably, since he made at least one 
other (ee and a reputation for brilliance. He was much ad- 
mired Horace Walpole, Samuel Johnson and Fanny Burney, 
although. his onetime secretary, Edmund Burke, was not so effusive. 
i Hamilton was made a commissioner for trade and plantations 
(1756). The rest of his career was spent largely in Ireland, grave- 
| yard of English political reputations, as chief secretary (1761) 
to Lord Halifax, lord lieutenant of Ireland, and as chancellor of 
the Irish exchequer (1763-84). He later returned to the house 
of commons but did not favour it with any further displays of 
oratory. He died in London on July 16, 1796. 
| HAMILTON, SIR WILLIAM ROWAN (1805-1865) 
Trish mathematician, whose works were of great value in mathe- 
matical physics, was born in Dublin on Aug. 4, 1805. His great 
. mathematical intelligence was awakened by the reading of New- 
| ton’s Arithmetica universalis when he was 12 years old. He went 
on to the Principia, and when he was 17 attacked Laplace’s 
Mécanique céleste. In this he detected an error which was com- 
municated to John Brinkley, then royal astronomer in Ireland, 
who at once recognized one of the first mathematical minds of the 
age. Hamilton had a brilliant career at Trinity college, Dublin, 
but before it was completed he was appointed, at the age of 22, to 
the Andrews chair of astronomy in succession to Brinkley. The 
rest of his life was spent at the observatory at Dunsink, near 
* Dublin, in the close study of mathematics. He was knighted in 
1835. At the time of his death, Sept. 2, 1865, Hamilton was work- 
ing on his Elements of Quaternions, on which the last six years of 
his life had been spent. 
His earliest papers were the “Theory of Systems of Rays” 
(Trans. Roy. Irish Acad., 1828-32); in the last of these, by the 
aid of mathematics, he predicted conical refraction. These were 
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followed by papers on “The Principle of Varying Action” and in 
1834 and 1835 by two memoirs “On a General Method in Dynam- 
ics.” The latter papers made a great addition to the methods of 
inquiry in dynamics, being of great value particularly in the quan- 
tum theory. 

Hamilton’s Lectures on Quaternions were published in 1853 
and his great book, The Elements of Quaternions, posthumously 
in 1866. In the preface to the Lectures he describes the steps by 
which he reached his important conclusions which form the germ 
of the later basic theories of hypercomplex numbers. 

The discoveries, papers and treatises mentioned might well have 
formed the whole work of a long and laborious life. But he left 
an enormous collection of manuscript books, full of original in- 
vestigations, that were handed over to Trinity college. His 
paper on Fluctuating Functions'and his extremely ingenious inven- 
tion of the hodograph must be mentioned. Only a few items of 
his investigations into the solution (especially by numerical ap- 
proximation) of certain classes of differential equations were 
published in the Philosophical Magazine. Hamilton was a neat, 
precise and fastidious writer; this may be the reason that he pub- 
lished so little compared with the extent of his investigations, 

See R. P. Graves, Life of Sir W. R. Hamilton (1882-89) ; Royal Irish 
Academy, Mathematical Papers of Sir W. R. Hamilton, 2 vol, (1931- 
40). (0O. OE.) 

HAMILTON, a city in southwestern Victoria, Austr. Pop. 
(1961) 9,495. It lies 576 ft. above sea level on Grange Burn, a 
tributary of the Wannon river south of the Grampians, the most 
westerly of the plateaus forming the Great Divide. A noted 
sheep, pastoral and agricultural district, it has municipal saleyards, 
abattoirs and meat freezing. It has sawmilling and woodwork, and 
produces plaster sheet, tools and butter. Made a borough in 1863, 
a town in 1928 and a city in 1949, it has air, road and rail services, 
parks and recreational reserves. 

HAMILTON, the capital of the British colony of Bermuda, 
is situated on the main island along the sloping northern shore of 
a deepwater, landlocked harbour. Pop. (1960) 2,671. Rectan- 
gular in shape, its streets are parallel and cross at right angles. 
An imposing neo-Gothic cathedral is centrally situated on Church 

street at the highest point in the city, which it dominates, Near 
the cathedral is the handsome Sessions house, accommodating the 
house of assembly the supreme court and judicial offices. It is 
surrounded by government departments, including the Public build- 
ing, containing the colonial secretariat and the council chamber, in 
which the executive and legislative councils meet and the colonial 
parliament is convened and prorogued. The city possesses the 
Bermuda historical museum and a public library, which stands in 
the Par la Ville gardens. In the northwest is Victoria park. Ham- 
ilton was founded in 1790, incorporated in 1793, succeeded historic 
St. George as capital in 1815 and was raised to city status in 1897. 
In 1956 it was made a free port to encourage business and employ- 
ment. Cars were not permitted in the city until 1946 when a 
15-m.p.h. speed limit was imposed. External communications are 
maintained by sea, and by air from the terminal 11 mi, N.E. of 
the city. The principal industry is the thriving tourist trade. 

HAMILTON, one of the chief cities of Canada, the seat 
of Wentworth county, Ont., occupies a site upon the shore of a 
large landlocked harbour, Hamilton bay, at the western extrem- 
ity of Lake Ontario. It covers a plain stretching between the 
water front and an escarpment called “the mountain,” over 250 ft. 
high. 

La Salle landed on the shore of Hamilton bay in Aug. 1669, but 
European settlement did not begin until 1778 with the arrival of 
Robert Land and Richard Beasley, United Empire loyalists. The 
actual founder of the city was George Hamilton who bought a 
farm between present James and Wellington streets and between 
the mountain and King street. In 1813 he laid out a town, nam- 
ing the first streets after members of his family. Incorporated 
in 1816, the village became a town in 1833 and a city in 1846. 

During the first decades, Hamilton was overshadowed by nearby 
Dundas which had important industries, was an early focal point 
for roads and in 1837 gained access to the bay with the opening 
of the Desjardins canal. Hamilton, however, was more important 
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in trade and finance. It benefited from the opening in 1830 of the 
Burlington canal, which linked the bay with Lake Ontario. After 
1850 Hamilton became a railway centre and the real growth of the 
city began. Railway repair shops, bridge building and a variety 
of other metal-working industries were established. The basic 
iron and steel industry began in 1893, In its wake a large variety 
of metal-using industries followed: transportation equipment, 
structural steel shapes, building equipment, bolts, screws, wire, 
farm machinery, etc. A 

Called the “Pittsburgh of Canada,” Hamilton is a leading in- 
dustrial centre producing over 50% of the steel made in the coun- 
try. The heavy industries are mainly concentrated on the water 
front, and the port handles over 8,000,000 tons of freight annually, 
including direct overseas trade. The harbour covers about 10 
sq.mi. and is separated from Lake Ontario by a four-mile-long sand 
and gravel bar which carries a railway and highway. The approach 
to the harbour was greatly improved with the completion of a high- 
level bridge for the highway in 1958. The business district is 
centred around King and James streets as are the civic buildings 
such as the library, the city hall and the courthouse. 

Hamilton is the centre of one of the finest fruit-growing districts 
on the continent, and behind the city hall is Canada’s largest open- 
air market, held three days a week with fresh displays of fruits, 
vegetables and flowers. The better residential districts are toward 
the foot of the mountain, and residential development has spread 
to the top of the escarpment. 

McMaster university, founded in Toronto in 1887 and moved 
to Hamilton in 1930, and its affiliate Hamilton college are on 
the western edge of the city. The university is known for nuclear 
research, having Canada’s first privately owned nuclear reactor. 
Nearby is Hamilton’s art gallery. The city has four high schools 
(one Roman Catholic) and several other educational institutions, 
four hospitals, a tuberculosis sanatorium and a mental hospital. 

On the western fringes are the Royal Botanical gardens of 1,900 
ac., established in 1941 by provincial legislation and including the 
famous rock gardens, an outstanding horticultural attraction. 
Well-known is the monument in the park at Stoney Creek, 5 mi. E. 
of the city, marking the site where in 1813 a British force of 700 
men defeated an invading force of 2,000 Americans in a decisive 
battle of the War of 1812. 

The population of Hamilton is largely of British, Polish, Italian 
and Hungarian descent. Pop. (1961) 273,991; greater Hamilton, 
395,189. (Js. S.) 

HAMILTON, a city in the land district of Auckland, N.Z., 
is situated on the Waikato river, 82 mi. S.S.E. of Auckland by 
road and 86 mi. by rail. Pop. (1961) 42,212. The principal busi- 
ness centre is on the west bank of the river and the main street 
is Victoria street. The largest public buildings are the hospital, 
founder’s memorial theatre, a government building, the main post 
office and the courtrooms. Besides schools and colleges, there is 
a branch of Auckland university. Parks and playing fields in the 
city total 800 ac. Frankton junction (in the city) is one of the 
largest railway stations handling freight in the country, while 6 mi. 
S.E. of the city is Rukuhia airport. Hamilton is the centre of a 
large, fertile farming area. Its industries include timber, dairy, 
plastic and concrete products, engineering and brewing, and the 
manufacture of cardboard cartons and clothing. 

HAMILTON, a large burgh of Lanarkshire, Scot., situated 
about 1 mi. from the junction of the Avon water with the Clyde 
and 11 mi. S.E. of Glasgow by road over Bothwell bridge. Pop. 
(1961) 41,928. Hamilton, which is crossed by many winding 
burns, is flanked on the east side by the Hamilton Low parks and 
by alluvial haughs. The area has been settled since prehistoric 
days, the original capital of the parish being Cadzow castle, now 
about 2 mi. S.E. on a precipitous rock, 200 ft. in height, washed 
by the Avon. After a charter of 1445 the town was renamed after 
the Ist Lord Hamilton, and became a burgh of barony in 1456 
and a royal burgh in 1548, this last dignity being surrendered in 
1670 when it was made the chief burgh of the regality and duke- 
dom of Hamilton. 

The discovery of coal caused great expansion of the town, and 
later iron foundries and engineering works were established, but 
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by 1947 all the pits had closed down. Mainly a residential and 
shopping town, its industries include the production of metal 
castings and goods, electrical equipment, radio sets, carpets, knit- 
wear and foodstuffs. In the district are orchards, market gardéns 
and dairy farms. 

The Mote hill in the Low parks is the site of the original village 
of Netherton whose 10th-century cross now stands in front of 
the parish church. In the churchyard is a monument to a group 
of covenanters executed at Edinburgh in 1600. The dukes of 
Hamilton had a palace on the part of their estate called the Low 
parks; the building was begun in 1591 and added to through the 
centuries, but because of subsidences caused by mining it was 
demolished in 1927. In the town is a domed mausoleum, 120 ft. 
high, erected by the 10th duke of Hamilton (d. 1852), and bought 
by the burgh in 1922. Near the mausoleum stood the tolbooth, 
built in 1642 and demolished in 1951, except for the clock steeple. 
The 16th-century grammar school, called the Academy, is housed 
in buildings dating from 1913. The municipal buildings were 
opened in 1914. 

At Barncluith, 1 mi. S.E. of the town, are the Dutch gardens 
laid down in 1583 on the Avon terraces. Two mi. S.E. of Hamil- 
ton, near the ruined Cadzow castle, is the chase with its ancient 
oaks—remains of the great Caledonian forest; there is a herd of 
wild, white cattle in this estate of the High parks. 

HAMILTON, a city of southwestern Ohio, U.S., the seat of 
Butler county, is located on the Great Miami river, 23 mi. N. of 
Cincinnati. The population of the city in 1960 was 72,354; the 
population of the Hamilton-Middletown standard metropolitan 
statistical area (comprising all of Butler county) was 199,076 ac- 
cording to the federal census. Fort Hamilton, the first of a chain 
of forts on the Miami and Maumee rivers, was built there in 1791 
by Gen. Arthur St. Clair. A town called Fairfield was laid out 
adjoining the fort in 1794. The fort was abandoned in 1796 and 
about that time Fairfield was renamed Hamilton, for Alexander 
Hamilton. When Butler county was organized in 1803, Hamilton 
became the county seat. It was incorporated as a village in 1810 
and as a city in 1857. Across the river was Rossville, a lusty 
rival until it united with Hamilton (1854). 

Hamilton had the advantages of being in a fertile agricultural 
district, at the centre of many turnpikes, on a useful river, on the 
Miami and Erie canal (from 1827 to 1913), and on the Baltimore 
and Ohio and the Pennsylvania railways. Abundant water power 
encouraged early industrial development, including the manufac- 
ture of farm machinery, paper, textiles and tools. Manufactures 
include paper, paper-mill felts, safes, vaults, automobile bodies, 
machinery, diesel engines, woolen blankets, machine tools, prefab- 
ricated houses and hydraulic and mechanical presses. The city has 
several parks and public buildings, and owns its public utilities 
(water since 1884; electricity since 1895). (W. E. Sx.) 

HAMILTON RIVER (Grann or Asnvuanrrr) is the prin- 
cipal river of Labrador, in northeastern Canada. It rises on the 
central plateau of Labrador-Ungava in a chain of lakes 1,750 ft. 
above sea level, and wanders aimlessly for 208 mi. until it falls 
precipitously into the Bowdoin canyon at Grand falls, 250 mi. 
from its mouth. The falls are 302 ft. high, and the river drops 
more than 800 ft. in 10 mi. Grand falls have a hydroelectric power 
potential estimated in excess of 4,000,000 h.p.; a program to 
harness them was begun in 1956. The upper stream, at the outfall 
from Menihek Lakes, was developed in 1953 to provide power for 
Schefferville. Below Grand falls the river flows in a deeply cut 
valley about 800 ft. below the plateau level, opening out only in 
the final six miles before discharging into Lake Melville and thence 
into the Atlantic ocean. Dense spruce forests vegetate the lower 
sections of the valley. Grand falls were discovered in 1839 by 
John McLean, Hudson’s Bay company. (Cg hk LY 

HAMIRPUR, a town and district in Uttar Pradesh, India. 
The town, headquarters of the district, is situated on the right 
bank of the Jumna (Yamuna) river near its confluence with the 
Betwa. Pop. (1961) 10,921. Kanpur (39 mi. N.) and Banda 
(37 mi. S.) are connected by road and railway. 

Hamirpur District (area 2,775 sq.mi.; pop. [1961] 794,449) 
forms part of the great plain of Bundelkhand, which stretches 
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from the Jumna to the central Vindhyan plateau and contains the 
famous artificial lakes of Mahoba. The old town of Mahoba 
(pop. [1961] 24,878) is known for the cultivation of betel nut. 
The northern part of the district is a flat plain overlaid with black 
cotton soil except where erosion has been severe, while the southern 
part is higher with gneissic outcrops jutting into low hills. The 
Jumna, Betwa, Dhasan and Barma rivers drain toward the east 
and southeast. Agriculture is the principal occupation. The 
main crops grown are rice, wheat, barley, millets, cotton and oil 
seeds. (M. N. K.) 

HAMITE, a term applied to those peoples of Africa who speak 
Hamitic languages. Although there is some difference of thought 
as to the precise limits of this cluster of languages, they are.gen- 
erally considered to include the Berber languages (Berber, Rif, 
Kabyle and others of the Atlas mountain region, and Tuareg and 
others of the central Sahara); the Cushitic or Eastern Hamitic 
languages of northeastern Africa (including Somali, Afar, Beja, 
Galla and many others); Ancient Egyptian; and Hausa and some 
other languages of the Lake Chad area. These languages are 
closely related to Semitic languages, and the two main groups are 
usually considered to form a single Hamito-Semitic language fam- 
ily. In the past many scholars have included others, such as 
Hottentot and Fulani; this is certainly erroneous. Others have 
included the “Nilo-Hamitic” languages of east Africa; these, how- 
ever, have not been finally classified, although it seems probable 
that they contain few Hamitic elements. 

The inclusion of these various languages reflects an old ethno- 
logical assumption that all pale-skinned pastoralists of Negro 
Africa came from a Hamitic “race” which had also introduced 

sacral kingship and other features of “civilization” into Negro 
Africa from ancient Egypt. Although there is clearly considerable 
admixture of non-Negroid elements in the populations of east, 
central and south Africa, it is by no means certain that this strain 
is that of prehistoric Hamitic speakers. The extreme view of dif- 
fusionists such as William J. Perry has been exploded by anthro- 
pological observers. See also AFRICAN LANGUAGES; AFRICA: Eth- 
nography (Anthropology): Northeast Africa, 

BrstiocrapHy.—C. Meinhof, Die Sprachen der Hamiten (1912); 
E H. Greenberg, Studies in African Linguistic Cee eed (1955) ; 

. G. Seligman, The Races of Africa, 3rd ed. (1957); R. C. Abraham, 
Dictionary of the Hausa Language, 2nd ed. (1963). (J.F. M. M.) 

HAMITIC LANGUAGES: see AFRICAN LANGUAGES: The 
Hamito-Semitic (Afro-Asiatic) Languages; SEMITIC LANGUAGES. 

HAMLET, the hero of Shakespeare’s tragedy, corresponds to 
the figure Amleth or Amlodi in books three and four of Saxo 
Grammaticus’ Latin history of Denmark, written late in the 12th 
century. There Horvendill, Amleth’s father, is murdered by his 
brother Feng, who later marries his victim’s widow, Gerutha. 
Amleth feigns imbecility so that Feng will think him harmless 
and spare his life. He avoids entanglement with a girl sent by 
his enemies to entrap him and kills an eavesdropper in his mother’s 
chamber. Ophelia and Polonius are thus faintly foreshadowed. 
When sent by Feng to England with two attendants who bear a 
letter instructing the king of England to assassinate him, Amleth 
manages to alter the letter so that the attendants are killed instead. 
He weds the king’s daughter, returns to Denmark and slays Feng 
whom, however, his father-in-law is secretly pledged to avenge. 
To compass this the English king sends Amleth to the court of 
the dreaded Scottish queen, Hermuthruda, but she falls in love and 
marries him. He defeats the English king in battle and returns, 
with both wives, to Jutland. 

It is possible that Saxo derived his story from the lost Ice- 
landic saga of Amloði, mentioned by the 10th-century poet Snaeb- 

jérn. Certainly he introduced details from the classical tale of 
Lucius Junius Brutus. Kemp Malone has argued that the Amleth 
of Saxo was originally a product of Geatish tradition as developed 
in Jutland. He interprets the name Amlodi as meaning “mad 
Onela” and suggests identification with the Swedish king Onela 
mentioned in Beowulf. Rudolf Zenker has suggested an oriental 
origin, basing his theory on the similarities between the Amleth 
that of Kei Chosro and Afrasiab in the Shah-Nama of 


and ears aye 
pid Others posit a Celtic original, pointing 


the Persian poet Firdausi. 
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to the warrior Amhlaidhe named as the slayer of king Niall Glun- 
dubh in the Irish annals under the year "917. Parallels to the 
Hamlet story occur in the legends which lie behind the English 
romances of Havelok, Horn and Bevis of Hampton, and also in 
the tale of Helgi and Hroar in the Scandinavian Hrólfs Saga Kraka. 

The story of Hamlet is told in Histoires tragiques (vol. v, 1570), 
Francois de Belleforest’s version of Bandello’s Novelle, and an 
English version of this, The Hystorie of Hamblet, was published 
in London in 1608. Shakespeare’s play may be dated between 
1599 and 1602. It is clear, however, from a derogatory reference 
in Thomas Nashe’s preface to Robert Greene’s Menaphon, that 
a play of Hamlet had appeared on the English stage in or before 
1589, Gregor Sarrazin and others have conjectured that Thomas 
Kyd was the author of this. 

BrsriocrarpHy.—Saxo Grammaticus, Danish History, trans. by O, 
Elton (1894); R, Zenker, Boeve-Amlethus (1905); E. N. Setälä, 
Kullervo-Hamlet. Ein sagenvergleichender Versuch (1911) ; K. Malone, 
“The Literary History of Hamlet,” in Anglistische Forschungen, 59 
(1923) ; Sir T. Gollancz, The Sources of Hamlet (1926); A. A. Raven, 
A Hamlet Bibliography and Reference Guide, 1877-1935 Gaa ; 

0. C. 

HAMLIN, HANNIBAL (1809-1891), vice-president of 
the United States (1861-65), was born in Paris Hill, Me., Aug. 27, 
1809. He was educated in the local school and at Hebron academy. 
Surveying, school teaching, farming and operating a weekly news- 
paper occupied him until he was able to study law. He was ad- 
mitted to the bar in 1833 and practised successfully at Hampden 
near Bangor, Me. Entering politics as an antislavery Jacksonian 
Democrat, he was a member of the state house of representatives, 
1836-40. He was defeated when he ran for congress in 1840 but 
was elected in 1842 and re- 
elected in 1844, From 1848 to 
1856 he served in the U.S. sen- 
ate. He took an antislavery posi- 
tion on sectional issues and left 
the Democratic party in 1856 be- 
cause of its endorsement of the 
Kansas-Nebraska act. In the 
same year he was elected as 
Maine’s first Republican gover- 
nor but resigned in Feb. 1857, to 
return to the U.S. senate. The 
Republican national convention 
of 1860 nominated Hamlin for 
vice-president in the belief that 
as an easterner and former Dem- 
ocrat he would balance Lincoln’s 
presidential nomination. As 
vice-president he favoured radi- 
cal emancipation measures and 
the arming of Negroes. 

After failing to secure renomination in 1864 he became colector 
of the port of Boston, but resigned in 1866 when he found himself 
out of sympathy with President Johnson’s policies. Again in the 
senate, 1869-81, he upheld radical reconstruction, worked for 
postal reforms, and served as chairman of the foreign relations 
committee. After voluntary retirement from the senate he was 
U.S. minister to Spain, 1881-82. He died in Bangor, Me., on 
July 4, 1891. 

See C. E. Hamlin, Life and Times of Hannibal Hamlin (1899). 

(E. H. Ro.) 

HAMM, a town of Germany, Land (state) of North Rhine- 
Westphalia, which after partition of the nation following World 
War II became part of the Federal Republic of Germany, is on the 
Lippe and Ahse rivers about 25 mi. (40 km.) by road E.N.E. of 
Dortmund. Pop. (1961) 70,641. Hamm is on the eastern out- 
skirts of the Ruhr, and more than half the buildings were de- 
stroyed in World War II. The new town is dominated by a 
13-story skyscraper, completed in 1959, which houses the Land 
Supreme Court of Hamm. The main shopping streets have been 
rebuilt. There are a museum, music school and library, formal 
garden, a large wooded park and thermal springs. 

Hamm is a key railway junction with lines radiating to all parts 
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of Germany. Its freight station is one of the largest in western 
Europe. It is also connected to the Autobahn and canal systems. 
Wire and cable manufacture form the chief industries but machin-. 
ery, stoves, beer, stockings, yeast and varnish are also made. 
There are coal mines in the neighbourhood. 

Founded in 1226, Hamm was at its zenith at the end of the 17th 
century. The Industrial Revolution caused further expansion in 
the 19th century. In World War II Hamm was one of the most 
heavily bombed of all German cities. 

HAMMAD AL-RAWIYAH (Asu at-Qasrm Hamman IBN 
Ast LAILA SABUR) (c. 694-c. 772), Arab scholar, famous for his 
knowledge of pre-Islamic and early Islamic poetry and credited 
with the collecting of the early odes known as the Mu‘allagat 
(q.v.). He was born in Kufa, probably in 694, of the tribe of 
Dailam, Reputed to be the most learned man of his time in regard 
to the “days of the Arabs” (i.e., their chief battles), their stories, 
poems, genealogies and dialects, he is said to have boasted that he 
could recite 100 long gasidas (odes) for each letter of the alphabet 
(i.e., rhyming in each letter) and these chiefly from pre-Islamic 
times. Hence his name al-Rawiyah (“the reciter of verses from 
memory”). A favourite of the caliphs Yazid II and Hisham, he 
came to live in Damascus, where he died c. 772. 

See Ibn Khallikan’s biographical dictionary in French trans. by M’G. 
de Slane, vol. i (1842). 

HAMMANN, OTTO (1852-1928), German journalist, who 
as director of the press section of the German foreign office from 
1894 to 1916 exercised considerable influence, was born at Blanken- 
hain, Jan. 23, 1852. He studied law and in the 1880s moved to 
Berlin where he became a journalist. He was appointed leader of 
the foreign office press section by the imperial chancellor, Count 
Leo von Caprivi, and played a leading part in Caprivi’s defensive 
campaign against Bismarck’s followers. Hammann maintained 
friendly relations with Caprivi’s successor Prince Hohenlohe, and 
under the chancellorship of Prince von Bülow, who fully recog- 
nized the importance of the press, his influence increased, arousing, 
however, much hostility. Among his tasks was the preparation of 
the important declarations of policy which the chancellor made 
before the Reichstag. His works include Der neue Kurs (1918), 
Zur Vorgeschichte des Weltkriegs (1918) and Um den Kaiser, 
Erinnerungen .. . 1906-1909 (1919). He died in Berlin, June 18, 
1928. 

See Deutsches Biographisches Jahrbuch, vol. x, 1928 (1931). 

HAMMARSKJOLD, DAG (HJALMAR AGNE 
CARL) (1905-1961), Swedish statesman, economist and United 
Nations official who was posthumously awarded the 1961 Nobel 
peace prize, was born at Jönköping, Swed., on July 29, 1905. Son 
of a former Swedish prime minister, Hjalmar Hammarskjöld, 
he studied law and economics at the universities of Uppsala and 
Stockholm. At Stockholm he became an assistant professor of 
political economy in 1933. He joined the civil service in 1936 as 
permanent undersecretary in the ministry of finance. He was also 
for several years president of the board of the Bank of Sweden. 

In 1947 Hammarskjöld was appointed to the ministry of foreign 
affairs and was made responsible for all international financial and 
economic questions. He served for two years as permanent 
secretary-general of that ministry and entered the cabinet in 1951 
as minister of state with the functions of deputy foreign minister. 
In 1951 he was appointed vice-chairman of Sweden’s delegation 
to the general assembly; in 1952 he was appointed its chairman. 

In April 1953 he was elected secretary-general of the UN. He 
saw his office as being independent of political considerations, and 
during his years of service extended the prestige of the UN. He 
was re-elected unanimously for another term of five years in 
Sept. 1957. In 1956+57 Hammarskjöld was deeply involved in the 
Suez canal crisis. Thereafter the middle east continued to oc- 
cupy his attention, and he went there several times to confer with 
Israeli and Arab leaders. On March 27, 1959, he visited Soviet 
Premier N. S. Khrushchev at Sochi, U.S.S.R. 

Civil strife broke out in the Belgian Congo after it gained inde- 
pendence in 1960 and Hammarskjöld dispatched UN troops to 
the area in an effort to reunite—by force if necessary—the warring 
factions. This action was denounced by the U.S.S.R., which de- 
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manded that Hammarskjéld resign and that a three-man board 
replace the office of secretary-general. The members of this 
troika (a Russian word meaning a three-horse team) would repre- 
sent the western, neutralist and Communist nations, and each 
would exercise veto power over the other two and thus over the 
actions of the secretariat. Hammarskjöld refused to resign, but 
while on a peace mission to the Congo he was killed in a plane 
crash near Ndola, Northern Rhodesia, on Sept. 18, 1961, just one 
day before the scheduled opening of the 16th session of the UN 
general assembly. 

An otherwise remote man, Hammarskjöld revealed intimate 
feelings in Markings (1964); he described it as “a sort of white 
book concerning my negotiations with myself and with God” and 
directed that it not be published until after his death. 

HAMMARSKJOLD, HJALMAR (1862-1953), Swedish 
statesman, prime minister in World War I, was born at Tuna on 
Feb. 4, 1862. He studied at Uppsala, where in 1891 he was ap- 
pointed professor of civil law. He became minister of justice in 
the Van Otter cabinet, holding this post from 1901 to 1902, when 
he was appointed president of the Göta high court. In 1905 he 
was minister of education in the Lundeburg cabinet and also a 
delegate to the conference with Norway at Karlstad at the time 
of the dissolution of the union, He was Swedish minister in 
Copenhagen from 1905 to 1907, when he became governor (land- 
shérding) of the province of Uppsala. 

He had been Swedish delegate at The Hague conferences on 
private international law in 1900 and 1904, and from 1904 he was 
Swedish member of The Hague international board of arbitration. 
In 1907 he was Sweden’s leading delegate to the Hague peace 
conference and in 1909 acted as president of the Franco-German 
board of arbitration in regard to the Casablanca affair. He pre- 
sided in 1913 over the Franco-Italian arbitration court regarding 
the seizure of vessels during the Tripoli war. 

In Feb. 1914 he succeeded Karl Staaff as prime minister, re- 
taining this post until 1917. Hammarskjöld became a curator of 
the Académie de Droit International at The Hague. He was presi- 
dent of the Institut de Droit International (1924-38) and chair- 
man of the Nobel Prize foundation (1929-47). He died in Stock- 
holm on Oct. 12, 1953. 

HAMMERBEAM ROOF, in architecture, a term for a type 


of truss used in an open timber roof. In this construction, the 
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ordinary tie beam, i.e., the horizontal beam in a roof which ties 
together the feet of the rafters, is cut through, leaving a horizontal 
portion, the hammerbeam, which projects from the wall. The 
cutting of the tie beam allows a higher open space in the centre 
of the building. 

The hammerbeam is supported by curved braces springing from 
wall posts which rest on corbels. A post usually rises vertically 
from the end of the hammerbeam to the intersection of the rafter 
and the cross tie. For greater strength a large arched piece of 
timber, rising from the wall post or from the hammerbeam, is 
often carried across the hall. The hammerbeam ends usually 
terminate in carved figures and all other parts are richly decorated 
with moldings. Two rows of hammerbeams are occasionally used, 
and the hammerbeam is also found in conjunction with other 
forms of trusses. 

Although this principle of trussing was known in the 13th 
century, it received its most characteristic development in 14th- 
century England. The earliest extant example is the Great Hall, 
Palace of Westminster, London, begun 1394. Other important 
examples exist over the halls of the palaces of Hampton Court and 
Eltham, and many examples are to be found, especially in East 
Anglia, in parish churches of the rsth and 16th centuries. 

(E. B. MacD.) 

HAMMERFEST, the most northerly town in the world and 
therefore a great tourist attraction, is situated 60 mi. S. of Nord- 
kapp on the barren island of Kvaléy off the northwest coast of 
Norway, in Finnmark fylke (county), at 70° 39’ N., 23° 43’ E., 
the latitude being that of the extreme north of Alaska. Pop. 
(1960) 5,968. The January temperature is only a little below 
freezing point, because of the influence of the warm North Atlantic 
drift, and the harbour is ice-free. Between Nov. 21 and Jan. 21 
the sun is not visible and from May 17 to July 29 it does not set. 
After World War II the town was rebuilt as the main centre of 
west Finnmark, There are schools, churches and hospitals. The 
town hall is surrounded by public parks, one of which was the 
gift of a former U.S. ambassador to Norway, Charles U. Bay. 
Every summer the surrounding country, including nearby islands, 
is visited for grazing by herds of partially domesticated reindeer 
belonging to nomad Lapps. The town was a base for trapper pio- 
neers in the arctic region and its coat of arms depicts a polar bear 
on a red background. 

Hammerfest is a busy port. In summer there is a road connec- 
tion with the national highway and with Finland, and air services. 
Industrial undertakings include modern fish-filleting and freezing, 
ship repairing and carpentry. Main exports are cod liver oil, fish 
and fish products. Coal and salt for curing are imported. Ham- 
merfest’s town charter was granted in 1789. The town was bom- 
barded and pillaged by two English brigs in 1809. The meridian 
stone, commemorating the conclusion of the international scientific 
survey of a meridian arc between Hammerfest and the Black sea, 
was established in 1852. Eighty per cent of the town was de- 
stroyed by fire in 1891, Hammerfest had the first municipal hydro- 
electric power station of its kind the same year, The town was 
occupied in 1940 by the Germans who blew up all installations in 
1944 and forcibly evacuated the population. Rebuilding started 
in 1945. Mine-sweeping of the harbour was completed in 1947. 
The majority of the population returned 1946—49. (R. Ja.) 

HAMMERHEAD (Umprette), an African wading bird re- 
lated to the storks and herons (gq.v.); it is Scopus umbretta, the 
sole species of the family Scopidae in the order Ciconiiformes. 
The hammerhead, or hammerkop, is found over Africa south of 
the Sahara, as well as on Madagascar and in southwestern 
Arabia. It is nearly uniform umber or earthy-brown, whence 
the name umbrette; it has a large head with a horizontal crest 
and a heavy, compressed, hook-tipped bill, black like the shortish 
legs. Being active especially at twilight, it sits beside a stream, 

head pulled down, or wades slowly stirring the mud with one foot 
and then the other, feeding on mollusks, frogs, small fish, and 
aquatic insects. Though only about two feet (0.6 m.) long, it 
builds an enormous nest of sticks, often six feet (1,8 m.) across 
and three to four feet (0.9 to 1.2 m.) high, on rocky ledges or 
trees in which it lays three to six chalky white eggs. The fortress- 
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like dome-shaped nest, able to support the weight of a man, has 
an entrance on the side and a narrow tunnel leading to a central 
chamber lined with mud. (G. F. Ss.; X.) 

HAMMER-PURGSTALL, JOSEPH, FREIHERR von 
(1774-1856), Austrian diplomat and author, the pioneer of Islamic 
studies in Germany, was born at Graz, June 9, 1774. In 1799 he 
was appointed to a post in the Austrian embassy in Constantinople 
and subsequently took part in an English campaign against the 
French in the eastern Mediterranean. He returned to Austria in 
1807, and on inheriting estates in Syria in 1835 he was ennobled 
and retired from the diplomatic service. He died in Vienna, 
Nov. 23, 1856. 

Hammer-Purgstall’s services to oriental studies in Germany. re- 
sembled those of Sir William Jones in England and Silvestre de 
Sacy in France. For 50 years he wrote incessantly on many sub- 
jects, but more important than his scholarly works were his texts 
and translations of Arabic, Persian, and Turkish authors, which 
made their work known toa public outside narrow academic circles 
and opened the way for later studies. His principal historical work 
is his Geschichte des osmanischen Reiches, 10 volumes (1827-35) ; 
among his other works are Geschichte der Assassinen (1818); Con- 
stantinopolis und der Bosporos (1822); Sur les origines russes 
(1825); and Geschichte der osmanischen Dichtkunst (1836). He 
also wrote poems, plays, and novels, now forgotten. He was 
largely responsible for the foundation of the Akademie der Wis- 
senschaften at» Vienna, Despite faults, Hammer-Purgstall did 
more for Oriental studies than those who. criticized his inaccu- 
racies. 


For a full list of Hammer-Purgstall’s works, see Comptes rendus of 
the Académie des Inscriptions et des Belles Lettres (1857). See also 
C. Schlottmann, Joseph von Hammer-Purgstall (1857). 


HAMMERSCHMIDT, ANDREAS (1612-1675), Austro- 
Bohemian composer known for his sacred music, was born at Briix, 
Bohemia, Nothing is known of his youth or education, He was in 
the service of Count Rudolf yon Biinau in 1633, in 1635 he was 
organist at the Peterskirche, Freiberg, and about 1639 he became 
organist at the Johanneskirche, Zittau, where he remained until 
his death at Zittau on Noy. 8, 1675. His considerable output is 
important in the history of Lutheran music and most of the chorale 
tunes in the Lutheran service are taken from his work. In form 
his cantatas foreshadow those of the 18th century, though they 
have little variety in mood or treatment. Hammerschmidt’s 
sources are mainly the’ chorales and the German Bible and his style 
is a simple one. His works include 17 short Lutheran Masses 
(Kyrie and Gloria only), unaccompanied sacred madrigals (Geist- 
liche Madrigalien), a set of sacred symphonies (Geistliche Sym- 
phonien) for one or two voices with strings and continuo, and a 
book of secular songs (Weltliche Oden). — (C: P. Co.) 

HAMMERSMITH, one of the 32 London boroughs con- 
stituting Greater London, Eng., lies in west London north of the 
Thames. It is bounded west by the boroughs of Hounslow and 
Ealing, north by Brent, east by the Royal Borough of Kensing- 
ton and Chelsea, and south by the Thames. This inner London 
Borough was established on April 1, 1965, under the London 
Government Act 1963 by the amalgamation of the former metro- 
politan boroughs of Fulham and Hammersmith (see Lonpon). 
Area 6.2 sq.mi. (16 sq.km.). Pop. (1965 est.) 215,240, Its mu- 
nicipal offices are in the Town Hall, King Street, and Old Town 
Hall, Fulham, It comprises three parliamentary constituencies: 
Hammersmith North, Baron’s Court, and Fulham. 

Through the northern part of Hammersmith pass some of the 
main east to west routes out of Central London, the heaviest traf- 
fic being on the Great West Road served by the Hammersmith 
Flyover. King Street, leading from the Broadway, is one of the 
best shopping areas. Other main streets leading east to west are 
Goldhawk Road, Uxbridge Road, and Westway. Scrubs Lane and 
Wood Lane passing through Shepherd’s Bush Green to Shepherd’s 
Bush Road form a continuous north to south route carried on 
through the Broadway into Fulham Palace Road and across the 
Thames by Putney Bridge. 

The borough contains several internationally known centres, in- 
cluding the White City Stadium; Olympia, a popular exhibition 
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centre; Hurlingham Park; and the grounds of Chelsea, Fulham, 
and Queen’s Park Rangers Association Football Clubs. Hospitals 
include Fulham Hospital, Hammersmith Hospital, the Royal Ma- 
sonic Hospital, the West London Hospital, opened in 1856, Queen 
Charlotte’s Maternity Hospital, the greatest British institution of 
its kind, and Western Hospital. The British Broadcasting Corpo- 
ration’s main television centre is in Wood Lane with other studios 
in Shepherd’s Bush and on the riverside near Hammersmith’s 
famous suspension bridge. The borough is also the headquarters 
of several national industrial concerns. From near Putney Bridge 
the annual Oxford and Cambridge Boat Race starts. 

The southern part of the borough contains the attractive 
grounds of Fulham Palace, seat of the bishops of London, Ful- 
ham Palace or Manor was bought by Waldhere, bishop of London, 
from Tyrhtel, bishop of Hereford, in the 8th century. There is 
no record of the first erection of the parish church of All Saints, 
but the first known rector was appointed in 1242. The four- 
storied tower is 14th- or early 15th-century work greatly restored. 

Until 1834 Hammersmith formed part of Fulham Parish. Its 
Church of St. Paul was built as a chapel convenient to Fulham 
and consecrated by Archbishop William Laud in 1631. The mod- 
ern building dates from 1890. St. Paul’s School was founded in 
1509 by John Colet, dean of St. Paul’s Cathedral, and was origi- 
nally situated in the cathedral churchyard. It appears that Colet 
actually reorganized a school which had been attached to the 
cathedral from, at least, the early 12th century, The school was 
attended by Milton and Pepys. It was moved to its site in Ham- 
mersmith Road in 1884. ‘There are also the Latymer Upper School 
for boys, founded in 1624; the Godolphin School, founded in the 
16th century and remodeled as a grammar school in 1861; St. 
Paul’s School for Girls in Brook Green; Nazareth House of Little 
Sisters of the Poor; and other institutions. A prominent building 
is Wormwood Scrubs Prison which was built in 1874 by con- 
victs. 

In the neighbourhood of the Mall, bordering the river, are 
the Doves Inn, where James Thomson is said to have written 
part of The Seasons, and Kelmscott House, residence successively 
of Sir Francis Ronalds, who there invented a telegraph in 1816, 
George Macdonald, Scottish novelist and poet, and William Mor- 
ris, poet and craftsman. At the Grange in North End Road lived 
the novelist Samuel Richardson from 1739 and Sir Edward Burne 
Jones, the artist, lived there from 1867 until his death. 

The only outstanding industry in the southern part of the bor- 
ough is pottery, first made there when John Dwight set up his 
kilns in the early 1670s, There are many wharves along the river- 
front. The electric power station (1936) supplies electricity to a 
wide area. Coal gas was produced in Fulham in 1829 and its 
gasworks is one of the oldest in the world. (D. J. Ha.) 

HAMMERSTEIN, OSCAR, II (1895-1960), U.S. lyricist, 
musical comedy author, and theatrical producer, who helped re- 
shape American musical comedy, was born in New York City on 
July 12, 1895. He was graduated from Columbia University in 
1916 and studied law there prior to entering upon a career in the 
theatre. Hammerstein wrote all or part of approximately 45 musi- 
cal dramas for stage, film, or television between 1920 and 1959. 
His collaborators included Otto Harbach, Frank Mandel, Guy 
Bolton, and Laurence Schwab. He wrote lyrics for such compos- 
ers as Herbert Stothart, Vincent Youmans, Rudolf Friml, Jerome 
tea Sigmund Romberg, Arthur Schwartz, and Richard Rodgers 

g.v.), 

Among his best-known early works are Rose Marie (1924), 
Sunny (1925), Desert Song (1926), and Show Boat (1927). 
After 1943 he worked exclusively with Rodgers. Their musi- 
cal dramas, including Oklahoma! (1943), Carousel (1945), and 
South Pacific (1949), combined bright tunes with sophisticated 
stories—a blend new to the stage. After 1949 Rodgers and Ham- 
Merstein became theatrical producers for their own works as well 
as for those of many others. Hammerstein died at Doylestown, 
Pa., on Aug. 23, 1960. (0. G: B.) 

HAMMER THROWING is the name given the 16-Ib. weight- 
throwing event of the Olympic games track-and-field program that 
was. developed into a sport centuries ago in Ireland, Scotland and 
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England. The earliest authentic date for a hammer-throwing con- 
test outside the British Isles was Sept. 4, 1838, at Hoboken, N.J. 
On Sept. 11, 1839, there was a similar competition near Toronto, 
Ont. In 1900 the event was placed on the Olympic games pro- 
gram. It was made popular in the United States by a group of 
Treland-born U.S. citizens, who raised the world record to 189 ft. 
64 in. in 1913—an increase in distance of 111 ft. 15 in. over the 
winning performance at the first English amateur championships, 
March 23, 1866. (For hammer throwing in the Olympic Games, 
see OLYMPIC GAMES.) 

The principal reason for the increase in record distances was 
the improvement in equipment and technique. In the early years 
of the sport. which goes back at least to 1154, a blacksmith’s 
sledge hammer with a stiff wooden handle was used, and it was 
from the employment of that implement that the event originally 
derived its name. 

The modern implement bears little resemblance to that used 
by the early Irish, Scottish and English hammer throwers. In 
its specifications of the implement to be used in its hammer- 
throwing event, the Amateur Athletic Union of the United States 
stated that the head should be of lead or a brass shell filled with 
lead or cast gray iron and spherical in shape. The handle must 
be a single unbroken and straight length of spring steel wire not 
less than § in. (3.175 mm.) in diameter, or no. 36 piano wire .102 
in. (2.591 mm.) in diameter. The handle may be looped at one or 
both ends as a means of attachment. The grip may be either of 
single or double loop construction, but must be rigid and without 
hinging joints of any kind. The handle must be connected to the 
head by means of a swivel which may be either plain or ball 
bearing. The grip must be connected to the handle by means of 
aloop. A swivel may not be used. The weight must be not less 
than 16 lb. (7.257 kg.) complete as thrown. The length must not 
be more than 4 ft. (1.219 m.) complete as thrown. 

There was also a diversity of rules governing the event prior to 
1900. In Ireland, the thrower was permitted to make one or 
more turns before releasing the hammer. In Scotland, the throw 
was made from stand. A 30-ft. circle was used in Oxford and 
Cambridge university competition from 1866 to 1881. The Eng- 
lish Amateur Athletic association used a seven-foot circle from 
1866 to 1887, changed that year to a nine-foot circle and a few 
years later returned to the seven-foot circle, which became the 
standard in Olympic games competition. In the United States, 
from 1876 to 1886, rules of the national championship specified 
that the throw was to be made from a stand without follow. After 
1887, turns were permitted in national A.A.U. competitions. The 
throw is made from a seven-foot circle, the thrower must not touch 
the circle or the area outside the circle, and the hammer must fall 
within a 90° sector marked on the ground. These also became the 
rules governing the event in Olympic games competition. 

Method of Throwing.—aAll successful hammer throwers use 
the same basic technique. The effort is begun at the rear of the 
circle with the thrower’s back toward the intended direction of 
flight. The athlete swings the hammer several times about his 
head and then begins the first of three full turns of the body. Upon 
the completion of the third turn the hammer is released. It is 
important that each turn be faster than the preceding one. The 
first half of each turn is usually made on the heel of the left foot 
and completed on the ball of the left foot. During the throw, the 
left foot should always maintain contact with the ground. 

Hammer-throwing performance depends upon the efficiency with 
which centrifugal force is developed. Thus. the orbit of the ham- 
mer must be circular until its release. An athlete best develops 
centrifugal force by twisting his body from right to left about 
a perpendicular axis. In this way the body is twisted from a 
position of nonalignment to and past a position of alignment. 
The fundamental principle employed in hammer throwing is similar 
to that used in swinging a bat or golf club. However, the use of 
body turns permits repetitions of the twisting motions with a 
consequent increase in centrifugal force. In the 1950s there was 
remarkable improvement in hammer-throwing performance 
throughout the world. In 1952 at Oslo, Nor., Sverre Strandli first 
threw a 16-lb. hammer more than 200 ft. officially, the distance 
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being 200 ft. 11$ in. Throws of better than 200 ft. became com- 
mon, and in the 1960s throws of more than 230 ft. were recorded. 
Advances in the style of throwing did not involve a new principle 
of centrifugal force development; instead, changes were designed 
to obtain a fuller and faster twisting movement of the body. 

See Jacob Weber and Frank Rasky, Training Olympic Champions in 
Track and Field (1951). (H. Ar. Rn.; F. J. RN.) 

HAMMERTOE, a painful condition in which a toe, commonly 
the second toe, is rigidly bent due to pressure from short shoes. 
‘The salient angle on its upper aspect is constantly irritated by the 
shoe and develops a corn (see SKIN, DisEAsEs OF). It is treated 
surgically by the excision of the small digital joint, causing the 
toe to lie flat. 

HAMMETT, (SAMUEL) DASHIELL (1894-1961), U.S. 
writer whose works may be considered the first and best attempt 
to depict realistically the world of American crime, was born in 
St. Mary’s county, Md., on May 27, 1894. His writings stem from 
his eight years’ experience, as a young man, with Pinkerton’s 
Detective agency. Hammett’s countless short stories and novel- 
ettes in the magazine Black Mask, starting in 1923, and his first 
two novels—Red Harvest (1929) and The Dain Curse (1929)— 
are about the Continental Op, an anonymous agency operative 
modeled on Jimmy Wright of Pinkerton’s Baltimore office. The 
Maltese Falcon (1930) introduces the more complex Sam Spade, 
in a work which many critics rank not only as a great detective 
story but as an important American novel. The Glass Key (1931) 
is a subtle study in loyalties. The Thin Man (1934) is his least 
typical book—a poor detective story but a bright comedy, featuring 
Nick and Nora Charles. After 1934 Hammett stopped writing for 
publication, In only a decade of creative activity, he exerted an 
influence on the American detective story greater than that of any 
other author since Poe, and no small influence upon the American 
novel. His gifts of characterization and dialogue have been com- 
pared, notably by André Gide, to those of Ernest Hemingway. 
Hammett died in New York city Jan. 10, 1961. (Ay. B.) 

HAMMOND, EDMUND HAMMOND, rst Baron (1802- 
1890), British civil servant, who, as head of the foreign office for 
nearly 20 years, exercised considerable influence behind the scenes 
on late r9th-century diplomacy. He was a son of George Ham- 
mond (1763-1853), the first British minister to the United States 
(1791-95) and permanent undersecretary for foreign affairs (1795- 
1806 and 1807-09). Edmund Hammond was born in London on 
June 25, 1802, and was educated at Eton, Harrow and University 
college, Oxford. He began his official career in the privy council 
office in Oct. 1823 but was transferred to the diplomatic service 
early in 1824. Apart from four special missions abroad, he passed 
the rest of his working life in the foreign office. Lord Palmerston 
made him head of the Turkish department. In 1854 Hammond 
was permanent head of the office as undersecretary for foreign af- 
fairs, a post he retained until 1873. He was distinguished by an 
exceptional capacity for work, coupled with an exceptional grasp 
of detail; though always subordinate, he often influenced foreign 
secretaries. He inexpediently assured Lord Granville, then foreign 
secretary, on July 5, 1870, ten days before the Franco-German 
War began, that he had never known “so great a lull in foreign 
affairs,” an opinion also expressed by a French prime minister five 
days earlier. On retirement, Hammond was raised to a barony 
Feb. 22, 1874, almost an unprecedented honour for a civil servant. 
He died at Menton, France, on April 29, 1890; as he had no male 
heir the peerage became extinct. (M. R. D. F.) 

HAMMOND, JOHN HAYS (1855-1936), U.S. mining en- 
gineer, was born in San Francisco, Calif., on March 31, 1855. He 
studied at the Sheffield scientific school, Yale university, until 
1876, and later at the Royal School of Mines, Freiburg, Saxony. 
In 1880 he was engaged by the U.S. geological survey for a study 
of the California gold fields; afterward, as consulting engineer, 
he visited most of the countries of North and South America. In 
1893 he became associated with Barnato Bros. and Cecil Rhodes in 
South Africa, acting as consulting engineer for the Consolidated 
Gold Fields Company of South Africa, the British South Africa 
company and the Randfontein Estates Gold Mining company. Asa 

leader of the Rand faction, he was, in Jan. 1896, after the Jameson 
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raid, arrested and condemned to death but was released on pay- 
ment of a $125,000 fine. In 1900 he became interested in mining 
properties and irrigation projects in the United States and Mexico. 
He was chairman of the World Court commission, 1914-15, and 
chairman of the U.S. coal commission, 1922-23. In 1903 he be- 
came general manager and consulting engineer of the Guggenheim 
Exploration company. In 1911 he was special U.S. ambassador at 
the coronation of King George V. 

He died at Gloucester, Mass., on June 8, 1936. 

His son, Jonn Hays Hammonp, Jr. (1888-1965), was in 1959 
awarded the Edward Cresson medal by the Franklin institute for 
inventions and developments in radio and electronics, particularly 
for remote radio control of marine and submarine vehicles. He 
also received the medal of honour of the Institute of Electrical 
and Electronic Engineers in 1963. Among his inventions were a 
radio-controlled torpedo for coastal defense, a system of radio 
control of ships and a system of selective radiotelegraphy, an 
improvement for pipe-organ mechanisms and a new type of re- 
flecting modulator for pianos. (S. C. Hr.) 

HAMMOND, an industrial city of Lake county, Ind., U.S., 
adjacent to Chicago and Calumet City, Ill., a part of the Gary- 
Hammond-East Chicago standard metropolitan statistical area. 
The city had its beginning in 1869 when George H. Hammond, a 
Detroit butcher and pioneer in shipping refrigerated beef by 
rail, established with Marcus M. Towle the State Line Slaughter 
house, ultimately the G. H. Hammond company, on the Grand 
Calumet river, This site was selected because the ice used for 
refrigeration could be readily obtained from the river and in- 
land lakes, and it was far more economical to ship dressed 
beef than live cattle frorn the Chicago stockyards to distant 
markets. Until it was destroyed by fire in 1901, the packing house, 
which at that time employed 1,500 workers, was Hammond's 
largest industry. 

It was originally called Hohman’s Inn, then State Line because 
of its location on the Illinois-Indiana boundary. The mame was 
changed in 1873 to Hammond, in honour of the meat packer, The 
city was incorporated in 1883. It was heavily populated by Ger- 
mans in the earlier years, manifested by the many streets that 
bear German names. In 1910 the census showed that almost 30% 
of its people were born in Germany and Austria or their parents 
were natives of those countries. 

While Hammond was served by numerous railroads and had a 
frontage on Lake Michigan, heavy industrial development: was 
initially handicapped by the lack of a harbour. Consequently, it 
failed to secure the heavier basic industries such as steel mills and 
oil refineries as did its neighbours, East Chicago, Whiting and 
Gary. The city attracted smaller industries which included iron 
and brass foundries, steel fabricators, and those manufacturing 
railroad equipment, surgical instruments and metal toys; other 
products include soaps, corn products, chemicals, gasoline and 
motor oils, clothing and stock feeds. There is also a large print- 
ing industry. 

Hammond is the site of a Purdue university extension centre 
which includes a technical institute for the advanced training of 
industrial employees. The Calumet centre of Indiana university 
presents a regular schedule of classes. 

The population increased from 5,428 in 1890 to 20,925 in 1910 
and soared to 55,378 in 1920. It was 87,594 in 1950 and 111,698 
in 1960. (For the standard metropolitan statistical area see 
Gary.) For comparative population figures see table in INDIANA: 
Population. (P. Me.) 

HAMMURABI (c. 18th century B.c.), the sixth and greatest 
king of the 1st (“Amorite”) dynasty of Babylon. Year formulas 
on contracts dated in his reign confirm that he reigned 42 years, 
but the exact chronology is disputed. Since the discovery of the 
Mari (q.v.) documents, his rule is variously assigned by scholars 
to 1792-50, 1729-1686 B.C. or to other, less likely years between 
1856 and 1662 8.c. The principal events of Hammurabi’s life can 
be reconstructed from the date formulas, a few historical and build- 
ing inscriptions, the prologue to his laws and from the many letters 
he wrote to subordinate officials. 

Hammurabi, about 25 years of age, succeeded his father, Sinmu- 
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ballit, when Babylon was but the centre of a small city-state sur- 
rounded by powerful neighbours in Assyria (Shamshi-Adad I), 
Mari on the Euphrates river, Eshnunna to the east and Larsa 
(Rim-Sin) in southern Babylonia. For the first six years he de- 
voted his energies to the re-establishment of religion, law and order, 
activities which were to mark his whole reign, Then, with Semitic 
allies, he began military operations to take control of the principal 
Sumerian cities, capturing Uruk (Erech) from Rim-Sin and Isin 
in his seventh year. Emutbal, to the east, was won over in the 
following year, and soon his expeditions brought him into close 
contact with the powerful rulers of Mari and Yamhad (Aleppo). 
At first he intrigued with Assyria against Zimri-Lim of Mari but 
then took the opportunity afforded by Zimri-Lim’s campaigns to 
help him drive out Ishme-Dagan of Assyria. In return Zimri-Lim 
assisted him against Eshnunna and Elam. One Mari letter shows 
Hammurabi’s relative strength at this time, for he is said to have 
had 10 to 15 kings allied with him, the same number as supported 
Ibalpi ’el of Eshnunna and the king of Qatna but only about half 
of the support given Yarim-lim of Aleppo, a state with which Ham- 
murabi never dared to. clash, 

By his 30th year, relations with Mari had deteriorated and Ham- 
murabi faced the hostility of Mari, Elam, Eshnunna, Malgum, 
Gutium and the Subarean nomads. A coalition of these peoples was 
defeated in battle, and in the following year Hammurabi conquered 
his oldest rival Rim-Sin of Larsa. Having gained control of all 
Babylonia, he intensified his military expeditions defeating Esh- 
nunna and Gutium, the Subartu and Sutu tribes and, to the west, 
again attacked Malgum. His next move was to defeat Zimri-Lim, 
capture Mari and level its defense walls to restrict its military 
value. The date of his conquest of Nineveh and Ashur is uncertain 
but in his 37th and 38th regnal years Hammurabi had to make 
further raids against the tribes to the north and east of Assyria. 

In a short time Hammurabi had thus established the most ex- 
tensive Babylonian empire since Sargon of Akkad (died c. 2300 
B.C.) and ruled a confederation of city-states in an area not to be 
enlarged until the successes of Nebuchadrezzar II (605-562 B.c.). 
In all the subjugated capitals Hammurabi paid respect to the lead- 
ing deities, and there is little evidence of the religious reforms 
involving the definition of Marduk as head of the pantheon for 
which he has been credited. He settled his war veterans on lands 
recently acquired on the more disputed borders and in many ways 
Sought to integrate his Sumerian and Semitic subjects. One aspect 
of this policy was his erection, in Babylon toward the end of his 
Teign, of an eight-foot-high diorite stele on which he is portrayed 
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receiving the insignia of kingship and justice from the seated deity 
Marduk. Below this he had inscribed in 21 columns 282 clauses 
or case laws, sometimes called a code of laws. These are, in effect, 
a series of amendments to the common law of Babylon to ac- 
commodate the new political situation. Some provisions can be 
traced back to the earlier legislation enacted by Uru-ka-gina of 
Lagash in the 3rd millennium B.C., Lipit-Ishtar of Isin (c. 1870 
B.C.) and the laws of Eshnunna. The clauses include those directed 
against offenses against the administration of justice, tenure of 
property, trade and commerce, marriage and the family, slaves, 
assaults, professional conduct, agriculture and wages. The penal- 
ties vary according to the social status of the offenders, Seven 
columns were partially erased when the stele was carried off to Susa, 
where it was discovered in 1901 and brought to the Louvre, Paris. 
The influence of these laws can be judged by the fragmentary 
copies found at other sites, among them Assyrian copies made for 
the library at Nineveh in the 7th century B.c. and in later Neo- 
Babylonian times at Babylon. Since both the Hammurabi and 
later Mosaic legislations include provisions common throughout 
the ancient near east it is not possible to judge how much, if at all, 
the latter was dependent on the former. (See HAMMURABI, CODE 
OF.) 

The name Hammurabi, the etymology of which is disputed, was 
also borne, about this time, by at least three Syrians, kings of 
Kurda, Yamhad and Hana. See also BABYLONIA AND ASSYRIA, 

Brsriocrapuy.—L, W. King, The Letters and Inscriptions of Ham- 
murabi, 3 vol. (1898-1900) ; G. R. Driver and J. C. Miles (eds.), The 
Babylonian Laws, 2 vol. (1952, 1955); H. Schmékel, Hammurabi von 
Babylon (1958). (D. J. Wr.) 

HAMMURABI, CODE OF. The great code of Hammurabi 
is the completest and most perfect monument of Babylonian law. 
The Sumerians, the earliest inhabitants of Babylonia, dwelt in 
cities and developed a rule of law partly determined by the idea 
of a hierarchy under a city god and his temporal representative. 
One of the earliest Sumerian rulers, Uru-ka-gina of Lagash (c. 
2370 B.c.), has left inscriptions describing his efforts to impose 
respect for customs which had been perverted and to curb the op- 
pression of the poor by officials and priests: About two centuries 
later Gudea, a city governor, refers to the suspension of proceed- 
ings in court and of distraint during a solemn observance; and not 
long afterward appears the first known “code of laws” (a fragment 
only) issued by Ur-Nammu, a king of the 3rd dynasty of Ur (c. 
2130 B.C. or, according to some authorities, 2113-2096 B.c.). From 
that time onward there are other extant remains or evidences of 
the legislative acts of different Babylonian kings in their respective 
lands or cities, as well as an increasing number of private docu- 
ments concerned with contract and litigation. These legislative 
acts or “codes,” as they are too ambitiously named, had from 
Uru-ka-gina onward the character of reforms and the style of 
royal inscriptions. But other kinds of legislative acts are also 
known, such as the laws of the kingdom of Eshnunna, of the As- 
syrians and of the Hittites, royal edicts and price lists; and it is 
through a fuller understanding of the nature and purpose of these 
enactments that an explanation must be sought of their common 
features, particularly their very incomplete coverage of the realm 
of law and the absence of evidence from contemporary documents 
that their provisions necessarily governed the practice of the law 
courts. 

The principal (and only considerable) source of the code of 
Hammurabi is the imposing stone monument discovered at Susa 
in 1901 by the French Assyriologist Jean Vincent Scheil and pre- 
served in the Louvre, Paris. The nearest comparisons to it are 
the relatively extensive Jaws of Eshnunna. Its background is a 
body of Sumerian law (some specimens of which survive) under 
which civilized communities had lived for many centuries. The 
existing text is in the Akkadian (Semitic) language; and although 
there has not yet appeared any fragment of a Sumerian version, 
the code was meant to be applied to a wider realm than any single 
country; i.e., to “establish justice in Sumer and Akkad.” Despite 
a few primitive remains relating to family solidarity, district re- 
sponsibility, trial by ordeal and the lex talionis, or law of retalia- 
tion, the code has advanced far beyond tribal custom and recog- 
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nizes no blood feud, private retribution or marriage by capture. 

Social Classes.—Many of the code’s provisions contemplate a 
division of the king’s subjects into three classes, called awelum, 
mushkenum and wardum. The first of these words, meaning 
simply “man,” is nowhere defined, but from the laws themselves 
it is clear that “man” (or, more definitely, “son of a man”) was 
the designation of the highest class, a freeman in the full sense. 
Freemen could exact more severe retaliation and higher compensa- 
tion for injuries, but they also bore, on the principle of noblesse 
oblige, the burden of heavier punishment for offenses, with greater 
fees and fines to pay. From want of definition, however, awelum 
tended to become a mere courtesy title, with as much or as little 
significance as “gentleman.” Next below these persons of quality 
stood the mushkenum, in a status which has proved very difficult 
to comprehend. It is at least clear that this class occupied a mid- 
die rank: the word is best translated as “citizen,” although its 
tendency to connote inferiority is marked by its history and by 
its survival in the sense of the French derivative mesquin. Ac- 
cording to the code, persons of this class were free but they had 
to accept monetary compensation for corporal injuries, paid smaller 
fees and fines and owed less valuable offerings to the gods. The 
wardum was a slave and a chattel but could own property, even 
including other slaves. His'master fed and clothed him and paid 
his medical charges but took all compensation owed to him. The 
master usually gave him a slave girl as wife (the children were 
then born slaves), sometimes set him up in; business and took a 
yearly rent from his industry. Or the slave might marry a free 

woman (the children being then free); a free wife might bring 
him a dower which his master could not appropriate; but at his 
death one-half of his property passed to his master. Slaves were 
indicated outwardly by a physical mark, and it was a grave offense 
to obliterate this or to harbour a runaway. 

Property.—Much of the land was certainly in royal posses- 
sion, but despite this the code recognized private ownership, all 
sales of land being subject to the discharge of fixed liabilities. 
The most important of these was the duty of providing men for 
the army and for public works. Most of the required hands were 
supplied by the king’s own estates, which were of vast extent. 
Upon these was settled a population of officials and soldiers occupy- 
ing small holdings granted for their maintenance. Such fiefs were 
usually hereditary: and, in the case of soldiers, inalienable. When 
the tenant was called up he could nominate a son (if of age) 
to carry on his cultivation; or the king would put in a substitute 
tenant, allowing one-third of the produce to the tenant’s wife. 
Among public works the most urgent was the clearance of canals 
for traffic and irrigation; this was done by local governors who 
enlisted the necessary workmen. 

Land might be farmed by the owner, by an employee or by a 
tenant. Every cultivator was obliged to raise an average crop, 
for if he failed the code prescribed a statutory return in any case. 
If the land was let at a fixed rent any such deficiency fell upon the 
tenant; if it was let on a share-profit basis the parties divided the 
loss in the proportions agreed between them. This system was 
much in vogue, especially upon temple lands; the landlord found 
labour, animals, implements and seed, and the returns were shared 
as contracted. «Irrigation was regulated with a care befitting its 
importance, especially with a view to preventing flood damage due 
to negligence. Houses were let usually for the year, and the tenant 
was bound to keep his house in repair. Land for building was let 
on lease for eight or ten years rent free, but after that period the 
building devolved to the landlord. 

Hired labour was often needed, especially at harvest time, and 
boys were sometimes sent out to this work by their parents. The 
term of hiring might be for a year or for a few days only, the 
rates of wages being fixed. Cattle were hired for various agri- 
cultural needs. They were otherwise entrusted to herdsmen, who 
gave receipts and took a share in the profits of exploitation and 
breeding, but had to replace losses and were liable to pay heavy 
compensation for damage caused by their charges. 

Property could be transferred in many ways—by sale, lease, 
barter, gift, dedication, deposit, loan or pledge—all of which were 
matters of contract. No claim was admitted without evidence 
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of documents or the oath of witnesses. A buyer had to satisfy 
himself of the seller’s title to dispose, for he might be liable to the 
death penalty if he incautiously purchased stolen property or prop- 
erty offered for sale by one who had no right to it. If he could 
prove that he had bought in good faith, however, he need only 
restore; and could claim fivefold restitution from the fraudulent 
seller, Payment in kind was more usual than payment in 
cash (the usual cash medium for commerce was silver). A debtor 
must be allowed to pay in produce according to an official scale; 
but debts could be secured upon his person. A man arrested for 
debt could nominate his wife, child or slave to work off the lia- 
bility, but the wife or child could not be detained for more than 
three years. If their death occurred through the creditor's mis- 
use he became liable to pay full compensation. 

Many of the code’s provisions at once regulate and incidentally 
describe the processes of trade both inside the country and with 
foreign lands. The traveling merchant is a prominent figure in 
these clauses, which combine with many private documents of 
the period to illustrate his journeys with caravans of pack-asses 
over all the highways of the near east. He was generally the 
agent of a principal in one of the great cities, with whom the 
laws regulate his relations. He had to give a detailed receipt for 
all goods, and nothing could be claimed which was not on the list. 
If no profit accrued from his journey he still had to return double 
the value of the stock entrusted to him; if the profit were only 
small he had to make up the deficiency but could plead loss by 
robbery or extortion, When successful he took a share, usually 
half, of the proceeds. Water transport, of great importance in a 
land of rivers and canals, is the subject of several laws, Boats were 
hired at’a tariff based upon their capacity, inclusive of the crew's 
wages; prices of boatbuilding were fixed, giving one year’s guaran- 
tee of soundness; and other laws dealt with rules of navigation 
and liability for damages incurred afloat. 

The Family.—Marriages were arranged by parents, the bride- 
groom’s father providing the bride price, and the bride’s father her 
dowry. The latter generally consisted of personal effects or house- 
hold furniture and remained the wife’s property for life. Every 
lawful marriage had to be sanctioned by a contract, which usually 
stated the consequences to either party of repudiating the other. 
The couple then formed a legal unit, especially for debt, and sev- 
eral laws concern the respective liabilities of the parties. 

A man might divorce his wife at will, but must restore her 
dowry and provide for her maintenance and that of any children; 
if there were no children, he both returned the dowry and paid 
her a sum equal to the bride price. But in order to receive these 
benefits the wife must establish that she had not failed in her 
duties, for in this case she might be divorced without compensa- 
tion and even lose her children. For her own part a wife could 
obtain judicial separation for cruelty or neglect: but she sued 
at her peril, for if the fault was found to be on her side she might 
incur the penalty of death by drowning. A widow brought up her 
family and subsequently took a child’s share in the estate, which 
she must not dissipate in the meanwhile. 

A barren wife might give her husband a handmaid to bear him 
children, who were then considered to be of the family, Such a 
concubine was free, ranked as an inferior wife and could be di- 
vorced only upon the same conditions as the principal wife. The 
offspring of a slave girl were born free, their mother could not 
be sold, and the children could be legitimized and share the family 
estate if the father acknowledged them before witnesses. Should 
a freewoman marry a slave the children were free, and at the 
father’s death the widow took back her dowry with one half 
of their joint savings, the other half going to the slave’s master. 

The control of a father over his children was unlimited until 
their marriage; he could dispose of their labour and even of their 
persons for his profit. Daughters could be freely given either in 
marriage or as religious votaries or as concubines. They had only 
a ‘life interest in their dowries, which went afterward to their 
children (or back to their family if they had no children). It ap- 
pears that sons received their share of the family estate upon mar- 
riage, but sometimes continued to reside in the paternal house. 

Adoption, which was regulated by several laws, was common, 
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for the purpose either of perpetuating a family or of securing 
the continuance of a business, An adopted son could not be re- 
claimed by his natural parents at maturity, and could not be dis- 
carded by his adopter if he afterward obtained children of his own. 
The adopted son had in that case a right to a defined portion of 
the inheritance. Those adopted by special classes of persons, 
particularly by temple votaries, were bound to them by absolute 
ties, and repudiation was punished by severe physical penalties. A 
craftsman too had an absolute right to retain the services of an 
adopted son; the latter's parents could reclaim him only if it could 
be proved that he had not been taught the trade. All legitimate 
children shared their father’s estate at his death and also the pos- 
sessions of their mother (but not of their stepmother). Disin- 
heritance of a son required judicial consent, which was granted 
only upon. proof of repeated unfilial conduct. For adultery both 
guilty parties were liable to drowning, but if the wronged husband 
pardoned his wife the king might do the like for her paramour. 
Incest was punished by death or exile according to its heinousness; 
seduction was punished by fines; sodomy is not mentioned. 
Criminal Law.—The ruling principle of punishment was the 
lex talionis, and the death penalty was freely awarded. Loss or 
mutilation of an offending member was inflicted according to the 
nature of the offense; e.g., the hand that struck a father was cut off; 
the eye that pried into secrets was put out. Death was the fate 
of the false accuser on a capital count, as also of those condemned 
for various forms of theft, brigandage, disorder, shirking of state 
service and criminal negligence. Specified forms of execution such 
as gibbeting, burning, impalement or drowning were inflicted upon 
the perpetrators of particular crimes. The notion of “a life for a 
life” extended to such correspondences as the execution of a credi- 
tor’s son for having caused the death of a debtor’s son while 
holding him as a pledge; that of a builder’s son for negligence in 
construction causing the death of a purchaser’s son; that of the 
daughter of a man guilty of the manslaughter of another’s daughter. 
A strange omission from the code is that of willful murder, and 
there is uncertainty as to how it was punished or by whom the 
retribution was inflicted. The corrupt judge was permanently 
deprived of office; the extravagant wife and undutiful children 
could be enslaved. Imprisonment is not used in the code, nor 
is forced labour. Monetary compensation, on the principle of 
restitution, is prescribed often and is sometimes multiple, but these 
“fines” were not paid to the state. Accidents, or any injuries 
beyond reasonable possibility of prevention, were not generally 
imputed as offenses. Thus a defendant guilty of manslaughter 
was simply fined if he could swear that the act was unintentional; 
the owner of an ox'that gored a passer-by was responsible only 
if it was known to be a vicious beast; poverty excused bigamy on 
the part of a deserted wife. On the other hand, carelessness and 
neglect were severely punished. A clumsy surgeon might lose his 
hands as the penalty for a maiming operation; a veterinary had to 
repay part of the value of a beast that died through his treatment. 
In general it may be said that the penalties inflicted under the 
code of Hammurabi stand midway between the brutal excesses of 
corporal punishment so shocking in the Assyrian laws and the 
comparative leniency of those of the Hittites. 
Breriocrapny,—G. R. Driver and J. C. Miles, The Babylonian Laws, 
2 vol. (1952, 1955), The Assyrian Laws (1935); S. N. Kramer, “Ur- 
Nammu Law Code,” Orientalia, N.S., vol. xxiii, pp. 40 ff. (1954); A. 
Goetze, The Laws of Eshnunna (1956); F. R. Steele, “The Code of 
Lipit-Ishtar,” Amer. J. Archaeol., vol. 52, pp. 425 ff. (1948); F. R. 
Kraus, Ein Edikt des Königs Ammi-saduqa von Babylon (1958); J- 
Friedrich, Die hethitischen Gesetze (1959). (C. J. G.) 
HAMPDEN, HENRY BOUVERIE WILLIAM 
BRAND, isr Viscount (1814-1892), 23rd Baron Dacre, was 
Speaker of the house of commons and, earlier, a prominent mem- 
ber of the English Liberal party. Born on Dec. 24, 1814, Brand 
was elected to parliament for Lewes in 1852 and retained the seat 
until 1868, sitting for Cambridgeshire from 1868 to 1884. He was 
Parliamentary secretary to the treasury between 1859 and 1866 
and was chief whip during the last ministries of Lord Palmerston 
and Lord (John) Russell, Brand was speaker of the house of 
Commons from 1872 until 1884, when he retired and was raised to 
the peerage. He died at Pau, France, on March 14, 1892. 
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Brand was a greatly respected political manager in a difficult 
period for the Liberal party and laid the foundations of the party’s 
later organization. His success as whip led to criticism of his 
election as speaker. However, Brand proved an excellent choice. 
His tenure of the chair was memorable for the part he played in 
reforming parliamentary procedure in 1882, having taken the 
initiative in meeting Irish obstruction in 1881; and for his dignified 
conduct during the disputes caused by Charles Bradlaugh’s election 
to the commons. (A. F. T.) 

HAMPDEN, JOHN (1594-1643), English parliamentary 
leader, famous for his opposition to Charles I over ship money, 
is believed to have been born in London in 1594. He was the eldest 
son of William Hampdeñ, a wealthy Buckinghamshire country 
gentleman, and of Elizabeth, daughter of Sir Henry Cromwell of 
Hinchingbrooke in Huntingdonshire. He was thus a first cousin 
of Oliver Cromwell. He was educated at the grammar school at 
Thame, at Magdalen college, Oxford, and at the Inner Temple. 
In 1619 he married Elizabeth Symeon (d. 1634), by whom he had 
three sons and six daughters; his second wife was Lady Letitia 
Vachell, widow of Sir Thomas Vachell. 

Hampden had a reputation for good temper and modesty; he was 
a popular figure in the house of commons and an astute debater. 
He first entered parliament in 1621 as member for'Grampound. He 
was not in the parliament of 1624, but the next year he represented 
Wendover. During his early years he showed himself litigious and 
managed to have his share of the subsidy (or property tax), for 
the war against Spain, reduced from £13 6s 8d to £10. A close 
friend of Sir John Eliot, the opposition leader, he was consulted 
by him about the proposed impeachment of the duke of Bucking- 
ham. Hampden refused in Jan. 1627 to contribute to a “forced 
loan” demanded by the king and was imprisoned. He was released 
with 75 others before parliament met again in 1628. In this 
parliament he was extremely active, again specializing in questions 
of taxation. He was also a member of a group, including Lord 
Saye, Lord Brooke and John Pym, who were prominent in advocat- 
ing and financing colonial ventures for the settlement of Puritans 
in the Caribbean and North America, When after the dissolution 
of parliament in 1629 Eliot was imprisoned, Hampden took care 
of his children, corresponded with him in the Tower of London and 
discussed his political and religious writings with him. Hampden 
never forgave Charles I for Eliot’s death in prison. 

In the mid-1630s part of the parliamentary opposition decided 
that it was right in principle to resist the levying of ship money, 
Charles’s latest expedient for raising money without parliamentary 
consent (see SH1p Money). The first demand was made on coastal 
counties in 1634, but in 1635 the levy was extended to inland 
counties. A third levy was imposed in 1636 after the judges had 
been consulted by Charles I and had given their opinion that it 
was legal. In spite of this decision Hampden deliberately refused 
to pay the sum of 20s. for his property at Stoke Mandeville in 
Buckinghamshire. The case was argued in the exchequer chamber 
before 12 judges. Hampden was represented by his friend and 
relative by marriage, Oliver St. John, and by Robert Holborne. 
Their argument was that although the king might, in a genuine 
national emergency, require the furnishing of ships, if the danger 
to the nation were merely “apprehended,” then the matter must 
be discussed in parliament. If the king alone could define an 
“apprehended danger,” then he might always exact taxation without 
parliamentary consent and everyone’s liberty and property would 
be in peril. The judgments were given over a long period: although 
seven judges found for the king, five found for Hampden, even if 
two of them did so on purely technical grounds. This test case 
became famous, since the majority for the king was so narrow, and 
the yield of subsequent payments of ship money declined. When 
parliament met in April 1640 the king was obliged to offer to 
waive his right to levy ship money if the commons would grant 
him sufficient taxes for his purposes. 

In the Long parliament Hampden, now member for Buckingham- 
shire, was hailed as father of his country, and “the pilot that must 
steer their vessel through the tempests and rocks that threatened 
it.’ Now that Eliot was dead, he became John Pym’s principal 
lieutenant in his outright attack on royal policies. He was one of 
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the managers of the impeachment of Thomas Wentworth, earl of 
Strafford, the king’s chief adviser (who had earlier said that Hamp- 
den ought to have been whipped into his right senses). Ship money 
was declared illegal. Parliament no longer trusted the king: when 
Charles visited Scotland in 1641 to try to raise support there, 
Hampden was nominated to a parliamentary committee also sent up 
to Scotland—ostensibly to negotiate, but in reality to watch the 
king’s movements. Hampden took a leading part in the debates 
on the Grand Remonstrance and was one of five members whom 
the king vainly tried to arrest for treason in Jan. 1642. Hampden 
earned the reputation of being a clever debater rather than a 
studious orator. He was courteous and attractive even to his 
enemies and carried weight behind the*political scenes. Honest, 
brave and incorruptible, he was the soul of the opposition to the 
king as his friend, Pym, was its sword. 

Throughout 1642 Hampden was busy preparing for civil war. 
He was appointed a member of the committee of safety in July; he 
also became a deputy lord lieutenant of Buckinghamshire and later 
arrested the lord lieutenant, who was a royalist. Hampden raised 
a foot regiment in Buckinghamshire, served as its colonel and 
fought at the battles of Edgehill and Brentford once the Civil 
War had begun. He was strongly opposed to peace negotiations 
with the king and‘discussed the reform of the army with Cromwell. 
When the earl of Essex’s army moved on Oxford in June 1643, 
Hampden, who served with it, was wounded by musketry fire in a 
skirmish with Prince Rupert’s cavalry at Chalgrove field near 
Thame. He died of his wounds on June 24, 1643, and was buried 
in the church at Great Hampden. The loss of this popular leader 
depressed his friends and pleased the king. He was revered by 
later generations as the noblest type of parliamentary statesman 
and soldier. 

BrstocrarpHy.—There are popular biographies of John Hampden, 
by Hugh Ross Williamson, John Hampden; a Life (1933) and Philip 
Lindsay, For King or Parliament (1949) but nothing entirely satis- 
factory. For Hampden’s relations with Eliot, see Harold Hulme, The 
Life of Sir John Eliot, 1592-1632 (1957). The most recent account 
of the ship money case is in C. V. Wedgwood, The King’s Peace (1955). 
For Hampden’s activities in the Long parliament, see The Journals of 
Sir Simonds D’Ewes, ed. by W. Notestein (1923) and continued by 
W. H. Coates (1942). (M. P. A.) 

HAMPDEN, WALTER (Watter HAMPDEN DOUGHERTY) 
(1879-1955), U.S. actor, was born in Brooklyn, N.Y., June 30, 
1879. After a year at Harvard, he graduated from Brooklyn Poly- 
technic institute. Following a year’s study of singing, dancing, 
speech and the cello in France, he joined Sir Frank Benson’s com- 
pany in England, where he played over 70 classical roles in three 
years. In 1905 he married Mabel Moore, an actress in the troupe, 
and the following year he played Hamlet in London to great ap- 
plause. After his return to the U.S. in 1907 he appeared in several 
modern dramas with Nazimova, but his Hamlet was so successful 
that when he formed his own repertory company that play became 
its foundation. In 1923 Hampden revived Edmond Rostand’s 
Cyrano de Bergerac, a play that will forever be associated with his 
name. He opened his own theatre (1925), with Ethel Barrymore 
as his leading lady, and among his outstanding performances in the 
ensuing years were Hamlet and The Merchant of Venice (1925- 
26), The Immortal Thief and Caponsacchi (1926-27) and An 
Enemy of the People (1927-28). In 1939 Hampden appeared in 
his first motion picture, The Hunchback of Notre Dame, and later 
played the part of an aging actor in All About Eve. He made his 
television debut as Macbeth in 1949. Hampden was the fourth 
president of the Players’ club, succeeding John Drew, Edwin Booth 
and Joseph Jefferson. He died in Los Angeles, Calif., June 11, 
1955. (S. W. H.) 

HAMPSHIRE (abbr. Hants) is a county of southern England 
bounded west by Dorsetshire and Wiltshire, north by Berkshire, 
east by Surrey and Sussex and south by the English channel. Area 
of the geographical county is 1,651 sq.mi., including the Isle of 
Wight (147.1 sq.mi.), which formed part of ancient Hampshire but 
became a separate administrative county in 1890 (see WIGHT, ISLE 
or). Hampshire was-styled the County of Southampton for legal 

purposes until April 1, 1959, when its name was officially changed 
to Hampshire. 
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Physical Features.—The county falls physiographically into 
four areas. A broad belt of rolling chalk downland, at times more 
than 800 ft. high, runs across the middle from west to east. To the 
north and south lie mixed Tertiary clays, sands and gravels, often 
covered by heath and woodland. In the east the western extremity 
of the Weald, with its typical scarps and vales, crosses the county 
border. The oldest rocks occur in this Wealden area—the Lower 
Greensand (Hythe, Sandgate and Folkstone Beds) and the Gault 
and Upper Greensand. The Upper Cretaceous beds are, for the 
most part, flirit-bearing Upper Chalk, although the Middle and 
Lower Chalk strata are exposed toward the’ Surrey-Sussex border, 
Scattered over the chalk are small Tertiary outliers. The Tertiary 
rocks of the north, about Aldershot, Farnborough and Kingsclere, 
comprise the Reading Beds and London Clay; often covered by the 
more sandy Bagshot Beds. The Tertiaries, south of.the chalk 
boundary by Romsey and Bishops Waltham to Havant, include the 
Eocene Reading Beds, London Clay and Bagshot, Bracklesham and 
Barton Beds and, at Brockenhurst, Hordle and Lyndhurst, the 
Oligocene Headon Beds. The Barton and Headon strata are rich 
in fossils. 

The narrow strait called The Solent and known at its eastern 
end as Spithead, which divides the Isle of Wight from the main- 
land, marks the lower course of the ancient Frome or Solent river. 
Submergence, further evidence of which can be seen in the drowned 
valleys and estuaries of the Hampshire coast line, converted it into 
an arm of the sea, and rivers which were formerly tributaries in 
that greater system are now independent streams. These streams, 
flowing southward through rich alluvial valleys, drain nearly the 
whole of the chalk and southern Tertiary areas. The Avon, in the 
southwest, rises in Wiltshire and is joined by the Dorset Stour near 
its mouth at Christchurch, The Test, with its tributary the Anton, 
and the Itchen rise in the chalk downs near Ashe and Hinton Amp- 
ner respectively and flow into the head of Southampton water. The 
Lymington or Boldre, the Beaulieu, Hamble, Meon and Wallington 
also drain southward. The Wey, Loddon and Blackwater, rising in 
the northeastern part of the county, flow northward into the 
Thames basin. The clear, swift chalk streams, especially the Test 
and Avon, are famous for their trout and salmon fishing. 

Climatically the county has little to distinguish it from other 
parts of southern England. Interesting minor contrasts occur be- 
tween conditions inland and on the coast. The numerous varieties 
of vegetation and animal life likewise vary from place to place, the 
New forest (g.v.), with its rare butterflies, deer and ponies, being 
especially attractive to the naturalist. Old Winchester hill near 
West Meon is a national nature reserve, and there are three forest 
nature reserves in the New forest. The National trust owns more 
than 6,000 ac. and protects 30 ac. 

History, Antiquities and Architecture.—There is consider- 
able evidence of prehistoric settlement in Hampshire, particularly 
on the chalk downs and heathlands. Paleolithic tools haye been 
found in the river gravels and Mesolithic implements near Peters- 
field and elsewhere, and there are Neolithic long barrows, e.g., near 
Bournemouth, Danebury, Meonstoke and Rockbourne. Bronze 
Age settlement is represented by round barrows of different types 
and by the remains of small farmsteads, as at Quarley, Most 
notable among Iron Age remains are the hill forts, e.g., Danebury, 
Hengistbury, Ladle, Old Winchester, Quarley and St. Catherine's. 

Hampshire was conquered within a few years of the Roman in- 
vasion in A.D. 43, During the occupation, urban settlements de- 
veloped at Silchester (Calleva Atrebatum) and Winchester (Venta 
Belgarum), the focal points of the Roman road system in the area. 
There was a small settlement at Southanipton (Clausentum). Villa 
sites are especially numerous in the northwest of the county. There 
were potteries in the New forest and an imperial weaving works 
at Winchester. The most substantial Roman remains are the town 
walls of Silchester (g.v.) and the outer wall at Portchester castle 
which formed part of the defenses of what was probably the most 
westerly of the forts of the Saxon shore. Reading museum houses 
a large collection of objects from Silchester. 

The progress of the early English settlement of Hampshire is 
obscure and the contributions of the Jutes, along the coast and in 
the Hamble and Meon valleys, the followers of Cerdic and Cynric, 
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REMAINS OF THE BASTIONED ROMAN WALL THAT SURROUNDS THE OUTER 
COURT OF THE RUINED PORTCHESTER CASTLE 4 MI. N.W. OF PORTSMOUTH, 
HAMPSHIRE; IT ALSO ENCLOSES THE CHURCH OF ST, MARY 


the Gewisse and the peoples moving in from the northeast, are 
uncertain. The county, first mentioned by name in the Anglo- 
Saxon Chronicle in 755, became the cradle of Wessex (g.v.) and 
the English kingdom, with Winchester the capital. It suffered 
severely from the attacks of the Norsemen. During the middle 
ages, apart from coastal raids during the Hundred Years’ War, the 
county enjoyed a comparatively peaceful existence and the influ- 
ence of the church and such men as William of Wykeham (q.v.) 
was of major importance, Few castles were built and only at 
Christchurch, Odiham, Portchester and Winchester are there sub- 
stantial remains. At Winchester and, more especially, Southamp- 
ton, town walls and gates still survive. Later 16th-century coastal 
defenses exist in Calshot and Hurst castles. During the Civil War, 
battles were fought at Alton (1643) and Cheriton (1644), Ports- 
mouth and Basing house suffered notable sieges, and Charles I 
stayed at Hurst castle and Titchfield. Some postmedieval fortifica- 
tions can be seen in and near Portsmouth. 

The conversion of Hampshire to Christianity was begun by 
Birinus (634) and Wilfrid (687). At first the county formed part 
of the West Saxon bishopric of Dorchester-on-Thames, but on the 
transference of the episcopal seat in 676 it was included in the 
diocese of Winchester. The whole of the county remained in this 
diocese until the creation of the sees of Guildford and Portsmouth 
in 1927. Medieval Hampshire had many religious houses. There 
were pre-Conquest Benedictine foundations at Romsey and Wher- 
well besides three in Winchester—St. Swithun’s, New Minster and 
St. Mary’s. After the Conquest, houses of Augustinian canons 
were established at Breamore, Christchurch, Mottisfont, Portches- 
ter (later moved to Southwick), Selborne and Southampton (St. 
Denys); of Cistercians at Beaulieu, Hartley Wintney and Netley; 
and of Premonstratensians at Titchfield. Alien priories existed at 
Andover, Andwell, Ellingham, Hamble, Hayling and Monk Sher- 
borne. There were houses of Franciscan friars at Southampton and 
Winchester, and of Austins, Carmelites and Dominicans at the lat- 
ter. Substantial monastic remains can still be seen at Beaulieu 
and Netley, in the great churches of Christchurch and Romsey and 
in the cathedral at Winchester. Although not renowned for its 
parish churches, Hampshire can show interesting Saxon work, e.g., 
at Boarhunt, Breamore, Corhampton and Headbourne Worthy; 
Norman work, e.g., at East Meon, Hambledon and Portchester; and 
early English, e.g., at Cheriton, Grateley, Hound and Sopley. Dec- 
orated and Perpendicular work are represented in a number of 
Places, but only by details. Eighteenth-century churches can be 
Seen at Avington, Wolverton and St. George’s, Portsmouth and 
good examples of 19th-century Gothic at St. Michael’s and St. 
Peter’s, Bournemouth and St. Mary’s, Portsea. 

Interesting domestic architecture includes Norman houses at 
Southampton and Christchurch; the medieval palace at Bishops 
Waltham; 16th-century and later work in The Vyne at Sherborne 
St. J ohn; the Jacobean Bramshill, the work of Henry Holland at 
Broadlands; and Charles Barry’s 19th-century restoration of High- 
Clere. The homes of Jane Austen at Chawton, Charles Dickens at 
Portsmouth, and Gilbert White at Selborne are museums. — 

‘ampshire has always been essentially agricultural, but its his- 
tory shows some evidence of industrial activity. Woolen manu- 
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factures were formerly widespread throughout the county, e.g., in 
the Alresford, Andover, Romsey and Winchester areas, and sur- 
vived in some places until the early 19th century. Iron was smelted 
at Sowley in the New forest and near Bramshott until the 18th 
century. Salt manufacture was carried on at a number of places 
along the coast, particularly at Lymington, where the last saltworks 
disappeared as late as 1865. Among the many ships built in Hamp- 
shire yards, the men-of-war launched at Bucklers Hard in the 
late 18th and early 19th centuries are perhaps the most famous. 
Other industries practised at different times include malting, brew- 
ing and tanning, and silk weaving and papermaking which were 
introduced into the county by Huguenot refugees. Winchester 
(St. Giles) and Weyhill had nationally important fairs. Southamp- 
ton, since the Conquest, has been pre-eminent in overseas and 
coastal trade. There the medieval wine and wool trade and the 
business with northern Italian merchants in rich Levantine com- 
modities were followed by a period of decline until the railway and 
dock development of the mid-19th century. From early in the 18th 
century, Portsmouth grew rapidly as a naval dockyard town. Dur- 
ing World War II Portsmouth and Southampton were heavily dam- 
aged by German air raids. 

Famous figures connected with Hampshire include Jane Austen, 
William Cobbett, Charles Dickens, John Keble, Charles Kingsley, 
George Meredith, Mary Mitford, Florence Nightingale, Izaak Wal- 
ton, Isaac Watts, Gilbert White and Charlotte M. Yonge. 

Population and Administration.—In 1961 the population of 
Hampshire, excluding the administrative county of the Isle of 
Wight (94,141), was 1,336,794,‘which represents a growth of 11.6% 
since 1951. There are 3 county boroughs, Bournemouth (pop. 
[1961] 154,296), Portsmouth (215,077) and Southampton (204,- 
822); 9 municipal boroughs, Aldershot (31,225), Andover (16,- 
985), Basingstoke (25,980), Christchurch (26,336), Eastleigh 
(36,642), Gosport (62,457), Lymington (28,721), Romsey (6,350), 
Winchester (28,770); 6 urban and 11 rural districts. 

Bournemouth and Southampton each return two members to 
parliament, Portsmouth returns three and Gosport and Fareham 
one. The administrative county is divided into six parliamentary 
divisions each of which returns one member. The urbanized, 
heavily populated coastal strip contrasts strongly with the agricul- 
tural, inland area. The Castle, Winchester, is the administrative 
headquarters. 

Industries and Communications.—Great changes took place 
in Hampshire farming after 1939. The old system of folded sheep 
and barley on the chalkland, the extensive water meadows and much 
formerly semiderelict farmland disappeared. Hampshire agricul- 
ture is almost equally concerned witn corn production and dairying. 
Just over one-half the area of the county is under crops and grass; 
about one-third of this is devoted to grain and one-half to perma- 
nent and temporary grass. On the Tertiaries, particularly in the 
south, farms are generally smaller, and between Southampton and 
Portsmouth market gardening, with strawberries and potatoes, is 
especially important. In the Greensand area, in addition to grain 
and dairy produce, hops are grown near Alton. There is still a high 
proportion of woodland in the county. In the New forest, once . 
a royal hunting ground, the rights of the Forestry commission, com- 
moners and general public are carefully defined by the New Forest 
act (1949). There has been a marked increase in cattle rearing and 
milk production in this area. In the vicinity of Aldershot, Black- | 
moor and Bordon large tracts of wasteland are used by the army for 
military training. 

Portsmouth and Gosport form one of the principal naval centres 
of Great Britain. The great port of Southampton is especially con- 
cerned with passenger traffic. Eastleigh has important railway 
works. Two modern industries which are of particular importance 
are petroleum refining at Fawley on the western side of Southamp- 
ton water, and aircraft engineering at Christchurch, Farnborough 
and near Southampton. The tourist industry affords much employ- 
ment, particularly at Bournemouth (which since the beginning of 
the 19th century has grown from a few scattered houses into a 
county borough), and at Southsea. Smaller resorts along the coasts 
include Highcliffe, Barton, Milford-on-Sea, Lee-on-the-Solent and 
Hayling Island. Bursledon, Christchurch, Hamble and Lymington 
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are well-known yachting centres. Shipyards of varying size and 
character are to be found at a number of places. Most market 
towns have light industries; engineering, e.g., at Andover, Basing- 
stoke, Lymington and Ringwood, and brewing, e.g., at Alton and 
Romsey, are two of the major ones. 

The county is served by three main lines of the Southern region 
of British railways which also owns the docks at Southampton. A 
main route from London to the southwest crosses the county from 


Farnborough to Andover. From it the Southampton-Bournemouth’ 


line branches south at Basingstoke. Portsmouth is linked with Lon- 
don via Petersfield. Some of the secondary lines were closed after 
World War II. There are civil airports at Hurn, Portsmouth and 
Southampton. 

Brsri0crapHy.—H. M. Gilbert and G. N. Godwin, Bibliotheca Han- 
toniensis . . . (1891) ; H. Sumner, New Forest Bibliography, 2nd ed. by 
W. F. Perkins (1935); Victoria County History of Hampshire, 5 vol. 
and index (1900-14); Land Utilisation Survey Report: Hampshire 
(1940) ; Proceedings of, the Hampshire Field Club (1887— ); Publica- 


tions of the Southampton Record Society (1905- ). 
(A. G. G.; R. Dx.) 


HAMPTON, WADE (1818-1902), U.S. statesman and Con- 
federate general during the American Civil War, was born on 
March 28, 1818, at Charleston, S.C. He was the son of Wade 
Hampton (1791-1858), planter and politician, and grandson of 
Wade Hampton (1754-1835), who served as a colonel in the 
American Revolution and as a brigadier general in the War of 
1812, He graduated from South Carolina college in 1836 and in- 
herited vast estates. As a South Carolina legislator he opposed 
secession but nevertheless raised “Hampton's Legion” for Con- 
federate service when war came. He was an infantry colonel at 
the first battle of Bull Run and a brigadier general at the battle 
of Seven Pines. Transferring to Gen. J. E. B. Stuart's cavalry of 
the army of northern Virginia in 1862, he won praise and promo- 
tion and was wounded five times. After Stuart’s death Hampton 
became a lieutenant general and served as chief of General Lee’s 
cavalry during the defense of Petersburg. In 1865 he assisted 
Gen, Joseph E. Johnston’s effort to oppose Gen. W. T. Sherman’s 
march through the Carolinas and attempted to save Pres. Jefferson 
Davis from capture after Johnston’s surrender. 

During the reconstruction period Hampton worked for concilia- 
tion and the restoration of southern home rule. He was governor 
of South Carolina, 1877-79, U.S. senator, 1879-91, and U.S. com- 
missioner of Pacific railways, 1893-97. He died at Columbia, S.C., 
on April 11, 1902. (M. W. WE.) 

HAMPTON, a city in southeastern Virginia, U.S., on the north 
side of the harbour of Hampton Roads and the James river. Pop. 
(1960) 89,258; for the Newport News-Hampton standard metro- 
politan statistical area see Newport News. (For comparative 
population figures see table in Vircin1a: Population.) 

Permanent English settlement of the site began in May 1611, 
when Sir Thomas Dale caused two small forts, built the previous 
year, to be reoccupied. Known at first by the Indian name, 
Kecoughtan, the area became Elizabeth City county in 1620, and 
the settlement near the forts was called Hampton after the Earl 
of Southampton. A thriving port during colonial times, Hampton 
was eclipsed by Norfolk after the American Revolution, In 1861 
it was burned by Confederate troops to prevent its use by Union 
forces at nearby Ft. Monroe. Hampton was incorporated as a 
town in 1849 and as a city in 1908. In 1952 it assumed its present 
form with the merger of Hampton, Phoebus and Elizabeth City 
county to form the city of Hampton. Hampton is the home of 
the Kecoughtan veterans administration centre and of Hampton 
institute, a four-year college for Negroes founded in 1868 under 
the leadership of Samuel Chapman Armstrong (q.v.). The princi- 
pal industry is sea-food packing. (M. Br.) 

HAMPTON COURT, a Tudor palace in the Twickenham 
district of the London Borough of Richmond upon Thames in 
Greater London, Eng., is on the Thames 15 mi. (24 km.) SW of St. 
Paul’s Cathedral. It was built by Cardinal Wolsey, who c. 1528 
presented it to Henry VIII, whose favourite residence it became. 
Jane Seymour died there after giving birth to Edward VI in 1537, 

and Catherine Howard and Catherine Parr were privately mar- 
ried to Henry VIII in Holyday Closet. George II was the last 
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reigning sovereign to occupy it, and Queen Victoria opened the 
state rooms to the public. Later, nearly 1,000 rooms. were 
assigned by the sovereign as “grace and favour” apartments 
for the widows or children of distinguished servants of the 
crown. 

Henry VIII enlarged the palace, building wings on either side of 
the Great Gatehouse behind which is the Base Court and Anne 
Boleyn’s. Gateway leading to the Clock Court. This contains 
Henry VIII’s Great Hall and the colonnade and King’s Staircase 
built by Sir Christopher Wren, Over the gateway is the astro- 
nomical clock made by N. Oursian for the king in 1540; the George 
II Gateway opposite leads to Fountain Court rebuilt by Wren for 
William ITI with the state apartments on the south side. Beyond 
are the Broad Walk and the Great Fountain Garden. 

The Chapel Royal, built by Wolsey, was embellished by 
Henry VIII, and by Grinling Gibbons according to designs by 
Wren for Queen Anne. Charles IT filled in the moat which was dug 
out again in 1910 when Henry VIII's bridge was uncovered. The 
tennis court, built for Henry VIII, is the oldest in the world where 
the game is still played. The gardens, laid out in the Dutch style 
for William III, contain a vine planted in 1769, two orangeries 
along the south side of the palace, a wilderness, and a maze. 

See G. H. Chettle, Hampton Court Palace, reprinted (HMSO, 1954). 

HAMPTON INSTITUTE, a privately controlled, nonsec- 
tarian coeducational college located in Hampton, Va., founded in 
1868 by Samuel Chapman Armstrong with the aid of the American 
Missionary association as an agricultural, normal and industrial 
school for Negroes. Armstrong’s most noted student was Booker 
T. Washington (q.v.). The school was chartered (1870) as Hamp- 
ton Normal and Agricultural institute; the present name was 
adopted in 1930, See Vircin1a: Education. See also ARMSTRONG, 
SAMUEL CHAPMAN. 

HAMPTON ROADS, a natural roadstead or harbour of 
Virginia, U.S., formed by the confluence of the James, Nansemond 
and Elizabeth rivers. It lies to the west of Chesapeake bay, with 
which it is connected by Thimble Shoal channel (1,000 ft. wide, 
40 ft. deep and 11 mi. long); two deepwater channels branch out 
from the harbour. The southern channel is linked with the 
sounds of North Carolina through the Intracoastal waterway. The 
port of Hampton Roads, administered by a state port authority, 
includes the port cities of Norfolk, Newport News and Chesapeake 
(qq.v.), which connect with nine trunk railroads and which have a 
combined water frontage of about 50 mi. (80 km.), The Hampton 
Roads tunnel bridge (44 mi. [7 km.]) spans the James river be- 
tween Norfolk and Newport News. 

An important naval base since colonial days, Hampton Roads 
embraces the most significant concentration of naval establish- 
ments in the U.S., including the headquarters of the Atlantic fleet 
(at Norfolk) and the Norfolk naval shipyard (at Portsmouth). 
Army and air force installations are also located in the vicinity. 
The Civil War naval engagement between the “Monitor” and 
“Virginia” (“Merrimack”) was fought in Hampton Roads (see 
“Monitor” AND “MERRIMACK,” BATTLE oF). The abortive peace 
conference between President Lincoln and Confederate representa- 
tives was held there aboard the “River Queen,” Feb. 3, 1865. 

In the second half of the 20th century waterborne commerce ex- 
ceeded 80,000,000 tons annually. Foreign commerce (mainly 
exports, comprising about 75% of total tonnage), increased con- 
siderably after World War II. Coal is the principal export, but 
tobacco, grain, scrap metal, fertilizer and cotton are also impor- 
tant. Crude-oil residues, oils, ores and crude gypsum are leading 
imports. (G. M. BE.) 

HAMSTER, a burrowing, stout-bodied, short-tailed nocturnal 
rodent with large cheek pouches and thick soft fur. Hamsters be- 
long to the superfamily Muroidea, in which they typify the family 
Cricetidae. There are many species representing several genera, 
of which three are well known. Cricetus, the European genus, 
ranges throughout Europe and into Asia; Cricetulus, commonly 
known as the Chinese hamster, is.a larger genus and its distribution 
extends throughout Asia and into southern parts of Europe; Meso- 
cricetus, the Syrian hamster, is limited to Asia Minor and the Bal- 
kans. The European hamsters are the largest in size, with a body 
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length of more than eight inches. 
The most common species, Crice- 
tus cricetus, is light brown above 
and mainly black underneath. 
The Chinese hamsters are small 
and gray, and one species (Cri- 
cetulus barabensis) has a mid- 
dorsal black stripe. Mesocrice- 
tus auratus, the most common 
species of the Syrian genus, is 
medium in size with reddish 
brown above and gray under- 
neath, and is commonly known as 
the golden hamster. 

Species of these three genera 
have been introduced into the 
laboratory for research purposes, © 
but the most successful in captiy- "r MAKHAN 
ity by far is Mesocricetus aura- 
tus. It has been extensively used 
since 1930, when one litter was captured in Aleppo, Syr., and 
brought to the laboratory at the Hebrew university, Israel (then 
Palestine). All golden hamsters in laboratories in Europe and 
America derive from this original litter raised in captivity. The 
golden hamster is very easily tamed and has become a popular pet. 
It is clean and attractive, requires little care and can be fed com- 
mon foodstuffs. On’ the average a golden hamster lives about a 
year, but some individuals may attain almost two years. 

Cricetus cricetus inhabits cultivated lands of central Europe, 
where it constitutes a pest to agriculture because of the enormous 
quantities of grain and vegetables which it ransacks from the field. 
It digs elaborate burrows consisting of galleries and chambers; in 
the summer these are short and shallow with one central chamber 
for grain, while in the winter they are one or two yards deep with 
several storage places. Provisions are stored in great quantities 
for the winter, and the animals, having fattened themselves during 
the previous season, retire to their burrows to spend the cold 
months in a state of inactivity. 

All hamsters are very prolific, the female producing several lit- 
ters in one year. Birth occurs two to three weeks after mating. 
The young are born blind and naked, but they mature fast and by 
three weeks set forth on their own. Hamsters are usually pugna- 
cious and attack other rodents, lizards and small birds, which they 
consume as part of their diet, although their chief food consists 
of fruits, vegetables and grain. They are preyed upon by carni- 
vores and killed by man but nevertheless remain abundant. The 
skin of the hamster is of some value (¢.g., as a lining for coats) and 
its flesh is used in some localities for food. See also RopENT. 

(Œ. 0.; X.) 

‘ HAMSUN, KNUT (1859-1952), Norwegian novelist, drama- 
tist and poet, winner of the Nobel prize for literature in 1920, was 
born on Aug. 4, 1859, at Lom in the Gudbrandsdal valley, of poor 
Parents. He started to write at the age of 19 when he was a shoe- 
maker’s apprentice at Bodö in north Norway, and for the next 
ten years earned his livelihood in various ways; e.g., as coal trim- 
mer and country schoolmaster, During this period he went twice 
to the U.S., where he worked for a time as a streetcar conductor 
in Chicago and a farm labourer on the prairies. Eventually he re- 
turned to Norway, where the publication of his first novel, Sult 
(1890; Eng. trans., Hunger, 1899), established him as.a writer. To 
the English-speaking world he is chiefly known by this novel and by 
Markens Gréde (1917; Eng. trans., Growth of the Soil, 1920) and 
Konerne ved Vandposten (1920; Eng. trans., The Women at the 
Pump, 1928). But three other novels—Pan (1894), Born av Tiden 
(1913; Eng. trans., Children of the Age, 1924) and Landstrykere 
(1927; Eng. trans., Vagabonds, 1930)—are perhaps of greater lit- 
erary value. The influence of Nietzsche and Strindberg was ap- 
Parent in Hamsun’s impatience with contemporary emphasis on 
man’s social problems: his talents were long centred more directly 
on the psychological analysis of the individual at grips with a sim- 
pler reality (hunger, physical labour, etc.). After World War II 

amsun was charged with treasonable behaviour during the Ger- 
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man occupation, but charges were dropped in view of his advanced 
age. He died near Grimstad on Feb. 19, 1952. (D. A. H.) 

HAMTRAMCK, a city of Wayne county, Mich., U.S., is 
completely surrounded by Detroit. Named for Col. John F. 
Hamtramck, the first American commander at Detroit (1796), the 
area was originally settled by French and later by German farmers. 
After 1910, stimulated by the growth of the automobile industry, a 
great migration of Poles to this area began. In that decade Ham- 
tramck’s population increased from about 3,500 to more than 45,- 
500. After World War II the city was a haven for refugees from 
central Europe and the Balkans.’ The Hamtramck public school 
code, fostered by Maurice R. Keyworth in the 1920s, was a notable 
plan for educating children of foreign-born parents for American 
democracy, and its principles were widely adopted by educators in 
other cities. Hamtramck was incorporated as a village in 1901 and 
asa city in 1922. The automobile industry is the most important; 
other industrial products include paints, varnishes, automobile 
radiators, wire, electrical supplies, dishes and metal products. For 
comparative population figures see table in Micuican: Popula- 
tion. (P. P.M.) 

HAN, the name of a dynasty that ruled China for over 400 
years from 202 B.C. to A.D. 221 with a short interruption during the 
early part of the first century A.D. The period before the interrup- 
tion, when the dynasty had its capital at Ch’ang-an, is known as 
the Former or Western Han; that after the interruption, when the 
capital was moved east to Loyang, is called the Latter or Eastern 
Han. 

The dynasty encompassed the reigns of the following emperors 
during the periods indicated: 

: Kao-tsu, 202-195 B.C. 
. Hui, 195-188 B.C. 

. Wen, 180-157 B-C. 

. Ching, 157-141 B.C. 

. Wu (or Han Wu Ti), 141-87 B.C. 
. Chao, 87-74 B.C. 

. Hsiian, 74-48 B.C. 

. Ytian, 48-33 B.C. 

. Ch’eng, 33-7 B.C. 

. Ai, 7-1 B.C. 

. Ping, 1 B.c=a.v. 6 

(interruption of Han dynasty by Wang Mang) 

12. Kuang-wu, 23-57 

13. Ming, 57-75 

14. Chang, 75-88 

(succession of weak emperors preceding end of dynasty in 
221) 

Former or Western Han.—The founder of the dynasty, Liu 
Pang, posthumously known as Kao-tsu, was born in northeastern 
China, the son of a peasant family, though later in the dynasty 
he was fitted with a genealogy relating him to the legendary sage 
of antiquity, Emperor Yao. He joined the revolt against the tot- 
tering Ch’in dynasty and eventually won mastery of the empire. 
In 206 B.C. he became king of Han, a region in western Shensi, 
and dated his reign from this year, though he did not assume the 
title of emperor until 202 B.c. Until his death in 195 B.c. he de- 
voted his energies to consolidating the power of the dynasty and 
combatting disaffected followers. 

He was succeeded by his son Liu Ying, known as Emperor Hui 
the Filial. (The title of “Filial” was, with one exception, added 
to the posthumous names of all succeeding Han emperors.) The 
real power, however, was wielded by Kao-tsu’s widow, a cruel and 
ambitious woman who worked to strengthen the position of her 
own clan, the Lü, by appointing her male relatives to important 
posts. When Emperor Hui died in 188 B.C. she placed two infant 
rulers in succession on the throne, while continuing to advance 
the interests of the Lü clan. After her death in 180 B.C. a coalition 
of high ministers and disgruntled princes of the imperial family 
managed to overthrow and massacre the Lii clan and restore power 
to the Liu family. 

The statesmen and elders of the imperial family debated the se- 
lection of a new emperor. The choice lay between Liu Hsiang, 
the oldest son of Kao-tsu’s oldest son, and Liu Heng, Kao-tsu’s 
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oldest living son. Disregarding primogeniture, they chose the lat- 
ter, principally because his mother’s clan had a reputation for good 
conduct. Already it was recognized that ambitious empress dow- 
agers and their male relatives could pose a grave threat to the se- 
curity of the dynasty. 

Liu Heng, known as Emperor Wen, reigned until 157 B.c. and 
was praised in later ages as one of the most virtuous of Chinese 
sovereigns. Frugal in his private life, he exercised economy in 
government and worked to improve the lot of the people by reduc- 
ing taxes and lessening the harshness of punishments. He encour- 
aged local officials to recommend capable men for government office 
and was noted for his willingness to listen to frank criticism, a trait 
shared by few of his successors, During his reign the princes of 
the imperial family, who were enfeoffed as semiautonomous 
“kings” in various crucial areas of the empire, began to threaten 
the authority of the central government, but Emperor Wen at- 
tempted to restrain them by moral suasion and reprimand, The 
barbarians on the northwest, the Hsiung-nu (or Hiung-nu), made 
several devastating raids into China, at one time riding to within 
sight of the capital. Emperor Wen repulsed them but made no 
effort to carry the warfare beyond the frontier, preferring to con- 
clude a peace alliance. A deeply religious man, he was frequently 
preyed upon by charlatans and wonderworkers who attracted his 
attention with reports of supernatural happenings. 

Emperor Wen was succeeded in 157 8.c. by his son Liu Ch’, 
known as Emperor Ching. His short reign, which ended with his 
death in 141 B.c., was marked by prosperity and peace, broken 
only by a brief but serious uprising in 154 8.c., the Revolt of the 
Seven Kingdoms. It was led by princes of the imperial family, 
notably the kings of Wu and Ch’u in the south, who had grown 
powerful and restive under the lenient rule of Emperor Wen and 
were angered by the attempts of Emperor Ching to curb them by 
deprivations of territory. Though the revolt was quickly put down, 
it showed how dangerous the feudal princes could be if allowed to 
accumulate wealth and power too freely. To prevent a recurrence, 
Emperor Ching and his successor Emperor Wu took steps to cripple 
the feudal lords by depriving them of the right to appoint their own 
ministers, forcing them to divide their domains among their sons 
and gradually whittling away their wealth and resources. 

In 141 B.c. Emperor Ching’s son Liu Ch’e, known as Emperor 
Wu or Han Wu Ti took the throne, His long reign, lasting until 
87 B.c., was marked by furious government activity, large scale 
attacks on the Hsiung-nu, and expansion into southeast and cen- 
tral Asia and into Korea. These undertakings and the luxury of 
Emperor Wu’s court exhausted the funds accumulated during the 
preceding era of prosperity. For all the glory of his foreign con- 
quests, Emperor Wu left the empire in a state of poverty and un- 
rest. 

His son Liu Fu-ling, known as Emperor Chao, came to the throne 
in 87 B.c. at the age of eight and died in 74 B.c, During his reign 
the actual power was exercised by Ho Kuang, an able statesman 
who laboured to repair the damage done by Emperor Wu’s extrava- 
gance. He practised economy, reduced taxes, granted loans to the 
poor and confined military activity to the defense of the borders. 

On the death of Emperor Chao a grandson of Emperor Wu was 
summoned to the throne, but when he failed to observe the proper 
decorum during the period of mourning for his predecessor, he was 
speedily stripped of his position by Ho Kuang and the other minis- 
ters and replaced by Liu Ping-i, known as Emperor Hsian, a great- 
grandson of Emperor Wu. He proved a wise and kindly ruler who 

„worked to suppress the harshness and corruption among officials 
that had marred the administrations of Emperor Wu and Emperor 
Chao. His frugal ways, combined with a succession of good har- 
vests, brought the empire to the highest peak of prosperity it was 
to know under the dynasty. During his reign a leader of a large 
section of the Hsiung-nu people was persuaded to acknowledge Han 
sovereignty, and the Hsiung-nu for a time ceased to trouble China. 

Emperor Hsiian was succeeded in 48 B.C. by his son Liu Shih, 
known as Emperor Viian. Emperor Wu and his successors, while 
establishing Confucianism as the official creed, had often disre- 
garded its teachings in actual practice, but Emperor Yiian whole- 
heartedly supported Confucian doctrine and promoted Confucians 
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to high posts, where they did much to lessen the expenses of gov- 
ernment and improve the welfare of the people. At the same time 
Emperor Yiian, believing that he was conforming to Confucian 
teachings, unwisely granted great power to his maternal relatives, 
setting a precedent that was to bring about the downfall of the dy- 
nasty, His reign also saw the appearance of another evil that 
eventually contributed much to the ruin of the Han, namely the 
domination of the ruler by eunuch secretaries. 

In 33 B.c. Emperor Yüan’s son Liu Ao, known as Emperor 
Ch’eng, succeeded to the throne. A weak ruler like his father, he 
awarded high posts to his mother’s brothers of the Wang clan and 
allowed them to control the government. The Wangs soon ac- 
quired great affluence and continued to exercise de facto rule during 
the reigns of Emperor Ch’eng’s two short-lived successors, Emperor 
Ai (7 3.c-1 B.C.) and Emperor P’ing (1 B.c-a. 6). In AD, 6 
Wang Mang, the most powerful member of the clan, declared him- 
self regent for a child he had set on the throne, and in. A.D, 9 he 
openly assumed the title of emperor and proclaimed the termination 
of the Han and the establishment of a new dynasty, the Hsin, 

Latter or Eastern Han.—Because of widespread unrest and the 
drastic reforms that Wang Mang attempted, however, he soon 
found himself in serious difficulty. In a.p. 22 a descendant of Em- 
peror Ching named Liu Hsiu raised an army in the area of Hupeh 
and, with the aid of other princes of the Liu family, defeated Wang 
Mang’s armies and put an end to the usurper’s reign in A.D. 23, pro- 
claiming the restoration of the Han. In 25 Liu Hsiu took the title 
of emperor and moved the capital to Loyang. The following ten 
years he devoted to defeating rivals, suppressing bandit groups and 
securing control of the empire. He died in 57 and is posthumously 
known as Emperor Kuang-wu of the Latter or Eastern Han, 

Emperor Kuang-wu, unlike Kao-tsu, was an educated man and 
a patron of Confucianism who won the throne through the support 
of the Liu clan and other powerful aristocratic families which pos- 
sessed enormous wealth and influence in the provinces. These great 
families dominated the society of the Latter Han, accumulating 
large estates which were worked by tenant farmers, securing posts 
in the bureaucracy for their members and clients, and, as the central 
government grew weaker, relying more and more upon their private 
military forces for protection. The Latter Han resembled less an 
empire ruled by an absolute monarch than a federation of great 
clans, 

Kuang-wu was succeeded by his son Liu Chuang, known as Em- 
peror Ming, under whose reign we find the first official mention of 
Buddhism in China. This period also saw a burst of military activ- 
ity against the Hsiung-nu and other peoples to the west which re- 
asserted Han influence in central Asia. 

In 75 Emperor Ming’s son Liu Ta, known as Emperor Chang, 
took the throne and ruled until 88. He was a kind and lenient ruler 
and his reign was relatively peaceful, but the dynasty by this time 
was sinking rapidly. Of the nine rulers who followed him, the 
oldest was 14 at the time of his succession and several were mere 
infants who occupied the throne for no more than a year. All were 
puppets in the hands of their maternal relatives and the palace 
eunuchs. Intrigues raged at court, bands of rebels appeared in the 
countryside, and the government's grip on the empire grew increas- 
ingly feeble. 

Th 190 a military dictator, Tung Cho, set up a boy of eight, Liu 
Hsieh, known as Emperor Hsien, and the dynasty lost the last 
remnants of actual power. Though Tung Cho was assassinated two 
years later, he was replaced by another military leader, Ts’ao Ts’ao, 
whose party completely dominated the government. Ts’ao Ts’ao 
was opposed by two rivals who controlled the western and southern 
areas of the empire. After suffering a severe defeat when he at- 
tempted to break their power, he died in 220. His son Ts’ao P'i 


forced Emperor Hsien to cede the imperial title to him and set him- 


self up as emperor of a new dynasty, the Wei, ruling northern 
China. His rivals followed suit, establishing their own dynasties 
in the west and south. China became divided into three parts, the 
Three Kingdoms of the succeeding era, and the Latter Han officially 
came to an end. See Cuixa: History: Middle Period; see also 
references under “Han” in the Index volume. 

See Homer H. Dubs, The History of the Former Han Dynasty by 
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Pan Ku, 3 vol. (1938-55) ; Hans Bielenstein, “The Restoration of the 
Han Dynasty,” Bulletin of the Museum of Far Eastern Antiquities 26, 
pp. 1-209 (1954), vol. ii, Bulletin of the Museum of Far Eastern An- 
tiquities 31, pp. 1-287 (1959). (B. D. W.) 


HANAU, a town of Germany, Land (state) of Hesse, which 
after partition of the country following World War II became part 
of the Federal Republic of Germany, is on the right bank of the 
Main, 20 km. (12.5 mi.) E. of Frankfurt by road. Pop. (1961) 
47,207. Much of the town is new, 87% having been destroyed by 
air raids in World War II, but the new buildings were erected on 
the same general plan as that of the older town, The old part of 
the town has narrow and crooked streets; in the newer part they 
are built at right angles to one another. The chief buildings of in- 
terest are the 14th-century St. Mary’s church, the Dutch-Walloon 
church built 1600-08 in the form of two intersecting circles, the 
church of St. John (1658) and two town halls. In front of the 
town hall in new Hanau is the memorial to the brothers Grimm, 
born in Hanau. Philippsruhe castle (1701-12), modeled on Ver- 
sailles, and Wilhelmsbad spa (1776-84) are nearby. 

Railways run to Frankfurt, Niirnberg and Hanover, and there is 
an important harbour on the Main, These, together with the roads, 
handle much goods. The chief industries are diamond cutting, 
foundry work and the production of chemicals, rubber, gold, silver 
and platinum articles, ultraviolet and operating theatre lamps, and 
beer. The jewelry trade has a strong tradition, The district 
was settled in late Paleolithic times. Hanau received civic rights 
in 1303, the local seigniory became a countship of the Holy Roman 
empire in 1429, and in 1597 the count Philipp Ludwig II founded 
the new town of Hanau beside the old town. Hanau was the site 
of an important battle on Oct. 30, 1813, when Napoleon, retreating 
from the battle of Leipzig with 100,000 men, defeated 50,000 Ba- 
varians under General Karl Wrede and so was able to withdraw the 
French forces from Germany unmolested, 

HANCOCK, JOHN (1737-1793), American Revolutionary 
leader, was born on Jan, 12, 1737, in the part of Braintree, Mass., 
that is now known as Quincy... After graduating from Harvard 
in 1754 he entered a mercantile house in Boston that was owned 
by his uncle, who had adopted him. Upon the death of his uncle in 
1764 he fell heir to a large fortune and a prosperous business. 
In 1765 he became a selectman of Boston, and from 1769 to 1774 
was a member of the Massachusetts general court. He was chair- 
man of the committee appointed ina Boston town meeting imme- 
diately after the “Boston massacre” in 1770 to demand removal 
of the British troops from the city. Not averse to smuggling to 
avoid paying import duties, he became popular with the radicals 
although he was not a brilliant or inspiring leader. 

In 1774 and 1775 he was president of the first and second pro- 
vincial congresses and he shared with Samuel Adams the leadership 
of the Massachusetts patriots in all their irregular measures. The 
famous expedition sent by Gen, Thomas Gage from Boston to Lex- 
ington and Concord on April 18, 1775, had for its object the 
destruction of war supplies at Concord; but Hancock and Adams, 
temporarily staying at Lexington, were warned that they too would 
be sought by the soldiers. They escaped and proceeded to Phila- 
delphia. Hancock was a member of the continental congress from 
1775 to 1780; he served as its president from May 1775 to Octo- 
ber 1777 and was the first to sign the Declaration of Independence. 
He aspired to be commander in chief of the continental army but 
George Washington was selected instead. 

Hancock was a member of the Massachusetts constitutional con- 
Vention of 1780 and in the same year was elected governor of the 
state, He served in the congress under the Articles of Confedera- 
tion in 1785-86 and then returned to the governorship. Although 
at first unfriendly to the new federal constitution drafted in 1787 
he was won over to its support and presided over the Massachusetts 
Convention of 1788 that ratified it. Hancock wielded great influ- 
ence primarily because of his wealth and social position, but he was 
liberal, courageous and public-spirited. While serving his ninth 
term as governor he died at Quincy, Mass., Oct. 8, 1793. 

See H. S. Allan, John Hancock (1948). HP) 

HANCOCK, WINFIELD SCOTT (1824-1886), Union gen- 


eral during the American Civil War and later a presidential can- 
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didate, was born in Montgomery county, Pa., Feb. 14, 1824. He 
graduated from West Point in 1844 and served with distinction in 
the Mexican War. From 1848 to 1861, in various peacetime posts, 
he showed a conscientious mastery of detail and organization. Ap- 
pointed a brigadier general of volunteers on the outbreak of the 
Civil War, he soon demonstrated high qualities as a combat leader 
as well. The performance of his brigade in the Peninsular cam- 
paign of 1862 against Richmond earned him the commendation 
of “superb” from Gen. George B. McClellan. Given a division at 
Antietam, he led it through action at Fredericksburg and Chancel- 
lorsville, and in May 1863 he was promoted to the command of 
the II corps, Army of the Potomac, which he led for most of the 
war’s duration. 

After part of the Union army was defeated on the first day of 
the battle of Gettysburg, Hancock helped to select and prepare the 
Union defensive position on Cemetery ridge that successfully de- 
fied Confederate attack for the next two days. On July 3, 1863, 
the II corps took most of the shock of Pickett’s charge. Hancock 
was badly wounded in the thigh and was out of action for nearly 
sixmonths. The spring of 1864 saw his corps in the full fury of the 
drive on Richmond. Renewed trouble with his old wound kept 
him inactive during the war’s final months. Though he never re- 
ceived an independent army command, the war department recog- 
nized his services by making his wartime rank of major general 
permanent in 1866. 

After postwar service “pacifying” Indians in the west, Hancock 
was thrown into the caldron of Reconstruction, when he was as- 
signed to command the military division comprising Louisiana and 
Texas. Rejecting the great discretionary powers conferred on 
him, Hancock declared that he would insist on the maintenance of 
the civil authorities in their “natural and rightful dominion.” This 
policy enraged some Radical Republicans, who were counting on a 
liberal use of military power to protect Negro and white Republi- 
cans and sustain “carpetbag” government in the south. Hancock 
was made so uncomfortable in his command that he requested re- 
lief in 1868. 

This stand endeared Hancock to the Democrats, who nominated 
him for the presidency in 1880, Political innocence, which had 
been an asset to Grant in 1868, was by now a drawback for Han- 
cock. With the depression of 1873 and the worst corruptions of the 
Reconstruction all somewhat abated, there were few real issues. 
After losing by a narrow margin to James A. Garfield, also a Civil 
War general, Hancock returned to military life, and died at Gov- 
ernor’s Island, N.Y., on Feb. 9, 1886. (B.A. W.) 

HAND, (BILLINGS) LEARNED (1872-1961), U.S. ju- 
rist, whose more than 2,000 opinions ranged virtually through all 
fields of law, was born in Albany, N.Y., on Jan. 27, 1872. Both 
his grandfather, Augustus Hand (1803-78), and his father, Samuel 
Hand (1833-86), were judges; the former, justice of the New 
York supreme court and the latter, judge of the New York court 
of appeals, New York’s highest state bench. With his cousin and 
boyhood companion, Augustus Noble Hand (1869-1954), also an 
outstanding U.S. judge in New York, Learned Hand attended 
Harvard, where he studied philosophy under William James, Josiah 
Royce and George Santayana, graduating in 1893. He received an 
M.A. degree (1894) and an LL.B. (1896) from Harvard. For 
12 years he practised law in Albany and New York city, 

In 1909 he was appointed United States district judge in New 
York. In 1913 he ran unsuccessfully on the Progressive ticket for 
chief judge of the New York state court of appeals. In 1924 he 
was elevated to the federal court of appeals for the second circuit 
(New York, Connecticut and Vermont), where he became chief 
judge in 1939 through seniority. Augustus N. Hand reached the 
same bench in 1927. 

His notable cases included the celebrated antitrust suit against 
the Aluminum Company of America (1945) in which his court 
acted for the supreme court where a quorum, because of dis- 
qualifications, was impossible. Summarizing his view of 40,000 
pages of testimony, taken over four years, Hand said in character- 
istic epigram: “Congress did not condone ‘good trusts’ and con- 
demn ‘bad ones’; it forbade all.” He upheld in 1950 the conviction 
of the top 11 Communist party members on Smith-act charges of 
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conspiracy to teach and advocate overthrow of the government. 
His opinion (183 F. 2d 201) was adopted by Chief Justice Fred- 
erick M. Vinson in 1951 when the supreme court also sustained 
the convictions (Dennis v. U.S., 341 U.S. 494). Butin 1957, under 
Chief Justice Earl Warren and with other changes in the justices, 
the supreme court substantially altered the application of the 
Smith act and with it the Hand and Vinson decisions. “Advocacy 
or teaching of abstract doctrine,” the court said (Yates v. U.S., 
354 U.S. 298), was not punishable “even though uttered with the 
hope that it may ultimately lead to violent revolution.” 

In delivering the Holmes lectures ‘at Harvard in 1958, Hand 
cautioned strongly against judge-made law by “a third legislative 
chamber,” with the result that his views were claimed as support 
for the Jenner-Butler bill (then before Congress) to limit severely 
the supreme court’s jurisdiction. Asked to clarify this, Hand wrote 
to Sen, Thomas C. Hennings, Jr., that he believed enactment of 
the bill “would be detrimental to the best interests of the United 
States” inasmuch as the supreme court “should have the last word 
on the questions of the character involved.” Describing the high- 
est tribunal as “the least contentious organ of government gener- 
ally,” he said that while he did not think it always right, “some 
final authority is better than unsettled conflict.” 

Hand’s Harvard lectures appeared as The Bill of Rights (1958). 
A collection of his papers and addresses, The Spirit of Liberty 
(1952; reissued with new material, 1960), appeared in his 81st 
year. The combination of faith and skepticism that distinguishes 
his thought was movingly presented in his “I Am an American” day 
address in New York city, May 21, 1944. This brief definition of 
the spirit of a free people had an impact so immediate and pro- 
found that it was likened to Lincoln’s “Gettysburg Address.” 
Hand retired officially in 1951, but continued to sit in many cases. 

On April 10, 1959, Judge Hand, then 87 years old, set a record 
of 50 years of service in the United States judiciary, an occasion 
marked by a special session of his court at which Chief Justice 
Warren led the national bench and bar in paying him warm and 
admiring tribute. He died in New York city on Aug. 18, 1961. 

See citations in The Spirit of Liberty: Papers and Addresses of 
Learned Hand, collected and with an introduction and notes by Irving 
Dilliard, 3rd. ed. (1960). (I. Do.) 

HAND. That man has a hand, rather than a paw, hoof, fin or 
wing, has set him above all other animals and has enabled him to 
develop a culture based on toolmaking and tool using. It is quite 
possible that the emergence of a culture in turn accelerated the 
pace of hominid evolution to hasten the appearance of modern 
man, Homo sapiens (see Man, EVOLUTION oF). It is thought that 
the hand has evolved from the five-rayed forepaw of early verte- 
brates. Occasionally, however, a child is born with an extra rudi- 
mentary thumb (prepollex) and an extra rudimentary little finger 
(postminimi) which has led some to speculate that the hand was 
originally seven-rayed. 

In the human hand there are 8 small bones (carpals), 5 longer 
tubular bones (metacarpals) and 14 shorter tubular bones (pha- 
langes). The phalanges compose what are called fingers; the 
thumb contains two phalanges, the other four fingers, three each. 

Scientifically the thumb is numbered finger I; index finger, II; 
middle, III; ring, IV; and little finger, V. 

The thumb is the outstanding part of the human hand. Although 
the anthropoid apes can flex and extend their thumb (bend it, 
straighten it) and can abduct it and adduct it (move it away from 
and return it to the midline), only man has true opposability (i.e., 
he can rotate it inwardly so that very precise pincerlike move- 
ments are possible). 

From anthropoid to man the thumb has increased in relative 
and absolute length. For example, the pollicial index (total pha- 
langeal length of finger I X 100/total phalangeal length of finger 
III) may be noted: gibbon 35.2%, orangutan 30.2%, chimpanzee 
35.4%, gorilla 37.3%, man 56.9%. In man the total absolute 
finger length is, in descending order, most often III, IV, II, V, I, 
though frequently IV equals II. 

Anthropoids tend to be ambidextrous. But man is predomi- 
nantly right-handed; only about 8% favour their left hand. (See 
HANDEDNEssS.) A man-made flint implement possibly 1,000,000 
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years old appears to have been beveled to be held between the 
right thumb and forefinger. In prehistoric Europe a cave paint- 
ing shows a man throwing a spear with his right hand. 

The hand is very important in the study of the growth and de- 
velopment of the child. In carpals, metacarpals and phalanges 
centres of ossification appear in a time-sequence that (via X-ray 
film) gives a biological growth-age of the child. 

As an important cultural symbol the hand is used in gestures 
that impart meaning; the hand is also important medico-legally; 
i.e., fingerprints (g.v.) serve to identify; and other marks, calluses, 
worn areas, etc., give clues to the possesser’s occupation. 

For a discussion of the anatomy of the hand see SKELETON, 
VERTEBRATE: Appendicular Skeleton; MUSCLE AND MUSCULAR 
System; Nervous System. See also HANp, Diseases AND Dis- 
ABILITIES OF. 

Brsriocraruy.—Sir Charles Bell, The Hand: Its Mechanism and 
Vital Endowments as Evincing Design, 2nd ed. (1833); J. Huxley, 
“From Fins to Fingers: the Evolution of Man’s Hand,” Illustrated 
London News, pp. 1138-1139 (Dec. 1938) ; M, F. A. Montagu, “On the 
Primate Thumb,” Amer. J. Phys. Anthrop., 15:291-314 (1931); A. S. 
Romer, Man ånd the Vertebrates, 3rd ed. (1941); Charlotte Wolff, 
The Human Hand (1942); E. Gardner, D. J. Gray and R. O'Rahilly, 
Anatomy (1960). (Wn. M. K.) 

HAND, DISEASES AND DISABILITIES OF. The 
hand is composed of skin, fatty tissue, tendons, nerves, muscles, 
bones and joints. Disease may affect each tissue separately or 
the whole hand. 

Abnormality of the hand may occur as an anomaly of develop- 
ment. Two or more fingers may be conjoined (syndactyly). A 
finger or thumb may be duplicated, presenting a hand with six or 
more digits. Conversely, the hand may be formed with absence 
of part of a finger or an entire finger or fingers. One such deform- 
ity is seen in the hand that has only a thumb and little finger and 
resembles a lobster claw; although unsightly, such hands may be 
very agile. A less severe but commoner developmental abnormal- 
ity is the thumb that cannot be completely straightened due to 
constriction of a tendon by adjacent tissues, a condition known as 
a trigger thumb. 

The hand is subject to frequent and severe injuries. Lacera- 
tions of the skin of the hand are more serious than such lacera- 
tions in most other parts of the body, because in the hand there 
is little fatty tissue protecting the vital nerves and tendons, Should 
a nerve pe severed the finger will lose sensation and therefore 
most of its function. A severed tendon leaves the finger as use- 
less as a marionette without strings. Fingertips are prone to 
crushing injuries in doors and under ill-aimed tools, Should such 
an injury result in loss of the tip of the finger, the tip is fre- 
quently replaced by tender scar, greatly reducing the effective- 
ness of the digit. Tendons may be severed without an exterior 
wound, as when a baseball is caught on the end of an outstretched 
finger; the tendon near the base of the nail is pulled loose and 
the end of the finger cannot be straightened. Drummers may 
wear out- the tendon that straightens the thumb on the left hand. 
Other tendons break spontaneously in arthritic hands. Fractures 
of the bones’ of the hand result from direct blows or when the 
hand is used as a striking instrument, as in boxing. Most frac- 
tures in these bones heal readily. Serious injuries may occur to 
the hands when they are caught in machines, as washing-machine 
wringers. 

Diseases affecting other parts of the body may show evidence 
in the fingers. Swelling of finger joints may indicate arthritis 
(rheumatoid), and enlarging prominence’ near joints may indicate 
osteoarthritis or gout. 

Infections may occur as a result of minor cuts and scratches, 
“hangnails” (causing infection in the base of the nail called run- 
around), pin pricks into finger tips (abscess in the pulp). The 
most serious infections of the hand are those occurring in the 
tendons and deep in the palm. 

Function of the hand is of paramount importance, and this is 
most severely impaired when one of the three major nerves to the 
hand is damaged. Such damage may take place as a result of 
fractures of the arm, birth injury to the neck, lacerations of the 
wrist or poliomyelitis. Should the nerve to the small muscles of 
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the thumb be destroyed, almost 80% of the function of the hand 
is lost. Damage to one of the major nerves results in loss of sensa- 
tion to the skin, and this impairs the ability of the hand to feel 
objects. 

Tumours (g.v.) may be found in all the composite tissues of 
the hand. Within the bones occur benign tumours of cartilage; 
along the tendons occur tumours of fatty tissue; tumours of a 
gelatinous substance occur in joints, 

Disability of the hand arises from a loss of one or both of its 
functions, feeling and grasping. Feeling is lost when a nerve is 
severed. Grasp is lost when motor power in the muscles is lost 
or when stiffness of the fingers robs them of their flexibility. Such 
stiffness may be due to arthritis, too long immobilization for treat- 
ment of a fractured finger, swelling of the hand due to injury of 
the arm, infection in the tendons or scarring of the skin and fatty 
tissue after an extensive burn. 

For the anatomy of the hand, see SKELETON, VERTEBRATE; 
MUSCLE AND MUSCULAR System; NERVE. (T. D. B.) 

HANDBALL, an active game that is popular in the United 
States, Canada and in various forms in other countries, is played 
with a small rubber ball that is struck with a gloved hand against 
a wall or walls. (For English versions of the game, see Fives.) 
Two or four persons play at a time. When two play, the game is 
called singles and when four play, doubles. The object is to strike 
the ball in such a manner that the opponent or opposing team has 
difficulty in returning it or is unable legally to keep the ball in 
play. 

The game is played on a court, either indoors or outdoors, The 
court usually has one wall or four walls (see below for variations). 
Three organizations in the United States formerly issued playing 
tules; co-operation among the three—the Amateur Athletic union 
(A.A.U.). the United States Handball association (U.S.H.A.) and 
the Young Men’s Christian association (Y.M.C.A.)—resulted in 
the publication in 1959 of one set of official unified handball rules. 

The game involves strenuous physical activity, and persons of 
all ages and both sexes enjoy it, It helps develop speed, skill 
and endurance, and has been used by athletes as a conditioner for 
other sports. 

History—The Irish hard handball is often considered one of 
the national games of Ireland (see below). In the late 19th cen- 
tury, the game was introduced to the United States, and there- 
after it grew rapidly in popularity There were more players in 
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the United States, it was believed, than in any other country of 
the world in the second half of the 20th century. 
3 The first international match was the Lawlor-Casey series played 
m 1887 with a prize of $1,000 for the best of 21 games, 10 to be 
Played in Cork, Ire., and 11 in the U.S. John Lawlor won six 
games to four in Cork; Phil Casey, the U.S. champion, won seven 
Straight in New York city, winning the match. Casey, who re- 
tained his title against all challengers until he retired in 1900, was 
Spoken of as “the father of handball in the U.S.” Bernard Mc- 
Quade, Drew Cashman and Michael Eagan were other outstanding 
Stars of former days. 

After 1900 handball developed into three separate games (cov- 
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ered separately below) : a four-wall game called soft handball; the 
one-wall game; and the Irish four-wall, hard-ball game. National 
hard-ball championships were discontinued in the U.S. after 1938. 

- In the United States national A.A.U. championships were started 
in 1919 and national Y.M.C.A. championships in 1925, and the 
United States Handball association began conducting national 
championships in the early 1950s. The three organizations spon- 
sored one combined national tournament in 1958. In 1959, the 
Y.M.C.A. and the A.A.U. again conducted a combined national 
tournament, but the U.S.H.A. sponsored a separate tournament. 
In 1961 the U.S.H.A. severed its working agreement with the 
A.A.U, in order to open its amateur tournaments to athletes who 
compete professionally in other sports. 

When the first Helms Hall of Fame handball selections were 
made in 1954, Joe Platak, who died in that year, was chosen along 
with Al Banuet. Banuet was the leading player for three years, 
1929-31, but was disqualified as an amateur after a brief profes- 
sional boxing career. Platak dominated singles championship play 
from 1935 to 1941 and returned in 1943 and 1945 to bring his total 
to nine national championships. Victor Hershkowitz of Brooklyn, 
N.Y., dominated modern tournament play. He had captured more 
than 20 national championships in one-wall, three-wall and four- 
wall play when he won another title in the national Y.M.C.A. 
championships in 1957. Other outstanding players included Robert 
Brady of San Francisco, Calif., Philip Collins and John Sloan of 
Chicago, Ill., and Jimmy Jacobs of Los Angeles, Calif., and New 
York. The first world championship (four-wall) was held in New 
York in 1964. The U.S. won (with Jacobs, singles, and Sloan and 
Phil Elbert, doubles) over Australia, Ireland and Mexico. 

Four-Wall Game.—This is the most popular version of the 
game in the United States. The approved court should measure 
20 ft. wide, 40 ft. long and 20 ft. high with the back wall 10 ft. 
high, under official unified handball rules (see diagram), A game 
is 21 points; a match is the best two out of three games. 

The ball is made of black rubber; it is 1% in. in diameter with 
not more than yy in. variation; it should weigh 2.3 oz. with not 
more than .2 oz. variation; when dropped from a height of 70 in. 
the ball must rebound not less than 42 nor more than 48 in. at a 
room-and-ball temperature of 68° F. Only one hand may be used 
in striking the ball; no other part of the body may be used. When 
attempting to return the ball, the player cannot strike it more 
than once. Gloves made of soft cloth or leather must be worn 
to prevent moisture from affecting the ball. 

A service zone five feet wide is marked across the court; the 
back edge (called the short line) is exactly in the middle of the 
court (¢.g., in a court 20 ft. wide and 4o ft. long, the 20 ft. back 
edge of the zone, the short line, is parallel with and 20 ft. from 
the front wall; the front edge of the service zone, called the 
service line, is parallel with and 15 ft. from the front wall. To 
put the ball in play the server stands anywhere he chooses within 
the service zone, drops the ball to the floor and on the rebound 
strikes it with one hand so it travels directly to the front wall 
and rebounds in such a manner that it travels beyond the short 
line before striking the floor. A legally served ball that fails to 
rebound beyond the short line before it touches the floor, or one 
that hits two side walls before touching the floor is called a short 
serve, Two short serves retire the server. If the server steps out- 
side the service zone, while in the act of serving, this is called a 
foot fault and is considered the same as a short service. Two foot 
faults retire the server. 

After the ball is served the server’s opponent (or one of the op- 
ponents in a doubles game) known as the receiver, must play the 
ball before it touches the floor twice, hitting it in such a manner 
that it travels from the striker’s hand to the front wall without 
touching the floor. First the receiver then the server play the ball 
in alternate fashion until one or the other makes an error. If the 
receiver fails to return the ball legally a point is scored for the 
server. If the server makes an error, no point is scored, but he is 
“out” and the receiver comes “in” and has his opportunity to serve 
and while doing so may score points. A server continues to serve 
as long as he makes points. 

In singles the receiver stations himself anywhere in the back 
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court (but at least five feet behind the short line), where he waits 
for the service. In doubles the two receivers may stand anywhere 
in the back court (at least five feet behind the short line), but 
the server's partner must stand in the service box with his back 
to the side wall, both feet on the floor, and remain there until the 
ball passes the short line. If a served ball strikes the server’s 
partner while he is in the back-to-wall position, it is called a dead 
ball (the ball is out of play) and the serve is made over. If the 
server’s partner leaves the service box position before the served 
ball crosses the short line, this is a short service and must be re- 
peated. 

Because of the many angle shots (side wall to front wall, ceiling 
to front wall, recoveries from the back wall, and so on) many 
players and spectators consider the four-wall game more scientific 
and interesting than the one-wall game. The one-wall game sup- 
porters say their game requires more speed, stamina and control. 
It is generally conceded that a person who learns the one-wall 
game and then changes to the four-wall game adapts more quickly 
than does a four-wall starter who goes to the one-wall game. 

One-Wall Game.—The one-wall game is played in several sec- 
tions of the United States, but it achieved its greatest popularity 
in the New York city area, where an estimated 2,500 one-wall courts 
were built in parks and playgrounds, at beaches and elsewhere. 
The one-wall game is played with the ball described above for the 
four-wall game and is scored the same as the four-wall game. The 
court dimensions differ; as specified by the Amateur Athletic union, 
they are length, 34 ft.; width, 20 ft.; and front wall, 16 ft. high. 
The short line is 16 ft. from and parallel to the front wall. A 
“receiver restraining” line called the service line is indicated 9 ft. 
behind the short line (25 ft. from and parallel to the front wall). 
In doubles the server’s partner steps outside the court but in the 
space represented by a slight extension of the serving zone beyond 
the side line of the court. 

Definitions.—A hinder is an accidental interference with or 
obstruction of flight of the ball; no penalty is involved. Fault 
refers to an infraction of the rules which involves a penalty. A 
ball returned to the front wall in such manner that it rebounds so 
close to the floor that it is impossible to get has been “killed.” 
An ace is a service which completely eludes the receiver. 

Other Versions.—Standard versions of the game in the United 
States have been described, but various adaptations have been in- 
troduced. Instead of two or four players, for example, three par- 
ticipants may engage in “cut-throat” handball. One player, while 
serving, engages the other two. He continues to serve as long as 
he makes points. When he is put “out,” a move clockwise is made, 
the server pairs off with another, and a new server comes “in.” 
The person scoring 21 points first is the game winner. 
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Sometimes a one-wall court laid out on a gymnasium floor where 
the back line of the court is parallel to and near a gymnasium wall 
can be adapted for two-wall play. By agreement players are al- 
lowed to play legal balls off the wall, thus keeping in play balls 
that would not otherwise be returnable. 

Some one-wall courts are laid out in the corner of a gymnasium, 
permitting corner shots and play on a side wall as well as the 
front wall. There are also courts with two folding triangular 
“wings” that swing out from the front wall of a one-wall court 
and fit into place on the side lines, The wings thus provide two 
front corners for angle corner shots. A further modification’ of 


this idea is a three-wall court (front, side and back wall), with. 


one side open to accommodate a large group of spectators when 
contest matches are played. Two such courts were built by the 
New York department of parks and opened in Nov. 1959 with 
special exhibition matches. One is in Lincoln Terrace park, 
Brooklyn; the other is at Forrest park playground in Queens. 

Glass-wall handball courts permit as many as 200 or 300 specta- 
tors to see tournament matches, but problems of materials, lighting, 
glare, variation in bounce and expense delayed development of such 
courts. The St. Louis Downtown Branch Y.M.C.A. built one of 
the first partial glass-wall courts. In 1958 the principal and final 
contests of the combined national four-wall handball tournament 
were played in a glass-enclosed court at the Y.M.C.A, in Aurora, 
Ill. (H. T. Fp.) 

Irish Handball.—The game of Irish handball originated about 
1,000 years ago and was played on a hard clay floor, with one wall; 
of stone, at the front of the court, against which the ball was 
struck. In the modern form of the game the court dimensions and 
rules are almost identical with those laid down in the 1880s, when 
the first Irish championships were played; the ball and the system 
of scoring go back to the r8th century, when handball was a popu- 
lar pastime in many parts of Ireland. 

The standard ball court is a four-wall structure, with concrete 
walls and floor. The playing floor is 60 ft. long and 30 ft. wide; 
the front wall is 30 ft. high and the back wall, 9 ft. high. The side 
walls are higher at the front than at the back. The walls must be 
perpendicular and smooth. The short line, from which the ball is 
tossed (served), is drawn at or near halfway down the court. In 
the toss the ball must be hit against the front wall on the first 
bounce and must come out beyond the short line to be accepted. 
Returns count, as in all ball games; the game proceeds with return 
and counterreturn—the ball is “up” when it hits the front wall 
direct. The ball may be punched or hit with the open palm or 
kicked. Ambidexterity is most important in Irish handball. Players 
toss a coin for inside position which is held until the tosser (server) 
is beaten in the rally. A good tosser can score a considerable num- 
ber of aces direct from service. The game is 21 aces and the rubber 
of games varies from five to seven or more games. Both single- and 
double-handed games are general. 

The Irish ball has a cork or greenhart centre covered by woolen 
thread and thin pieces of cork or rubber. The outer cover is of 
thin sheepskin. This ball is called an alley cracker or hard ball. 
Some tournaments or championships are played with a soft, rubber 
ball, but the Irish ball is the recognized championship medium. 
The standard ball is rj in. in diameter and weighs 14 to 1} 02. 

For many years challenge and championship games for high 
wagers were common. Side bets amounting to £1,000 were not 
unusual. Many matches for big wagers were played between, Ire- 
land and the United States between 1895 and 1910. Then the 
Gaelic Athletic association took handball under its wing; wager 
matches were abolished in 1924 and handball became a truly ama- 
teur game in Ireland. Separate boards of handball control were 
subsidized by the Gaelic Athletic association, and regular county, 
provincial and all-Ireland championships were organized. There 
are many standard courts throughout Ireland and innumerable ball 
alleys, and every secondary school and college has its first-class 
handball court. The soft ball is generally used in schools. 

(P: D. M.) 

BæLrocraPrHY.—Ace (monthly, 1951 et seq.). See Unified Rules 


Committee of the Amateur Athletic Union, U.S. Handball Association 
and Y.M.C.A., Unified Handball Rules (Four-Wall Handball); Na- 
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tional Amateur Athletic Union, Oficial One-Wall Handball Rules; 
Bernath E. Phillips, Handball. (1957) ; John R. Tunis, Sports for the 
Fun of It, rev. ed., pp. 98-111 (1950). 

HANDCUFFS AND FETTERS are instruments for secur- 
ing the hands and feet of prisoners under arrest, or as a means 
of punishment. The old names were manacles, shackbolts or 
shackles, gyves and swivels. Until modern times handcuffs were 
of two kinds, (1) the figure eight, which confined the hands close 
together either in front of or behind the prisoner; and (2) rings 
which fitted around the wrists and were connected by a short 
chain, the latter being somewhat like those used by the modern 
police forces. Handcuffs are made of steel, adjustable to the 
wrist size and equipped with an automatic locking device. 

Thumb cuffs, made of lightweight, stainless steel also are used; 
these cuffs may be employed by juvenile officers and as an auxil- 
iary restraining device by police officers and detectives. For trans- 
ferring gangs of convicts an arrangement of handcuffs connected 
by a light chain has been used, the chain running through a ring 
on each fetter and made fast at both ends by what are known as 
endlocks. 

Several appliances have been used as handcuffs; e.g., snaps, 
nippers, twisters. They differ from handcuffs in being intended 
for one wrist only, the other portion being held by the captor. 
In the snap the smaller circlet is snapped onto the prisoner’s wrist. 
The nippers can be instantly fastened on the wrist. The twister, 
which is liable to injure prisoners seriously, is a chain attached 
to two handles; the chain is put round the wrist and the two han- 
dles twisted until the chain is tight enough. 

Leg irons are anklets of steel connected by light chains long 
enough to permit the wearer to walk with short steps. Modern 
leg irons are adjustable to the size of the leg or ankle and lock 
automatically when they are applied to the prisoner. Sometimes 
leg irons are combined with handcuffs, being attached to the latter 
by a chain, 

An obsolete form of leg iron was an anklet and chain to the end 
of which was attached a heavy weight, usually a round shot. The 
Spanish used to secure prisoners in bilboes, shackles around the 
ankles, secured by a long bar of iron. This form of leg iron was 
adopted by the English and was much employed by them during 
the r7th and 18th centuries. (R. G. CL.) 

HANDEDNESS. It is the usual practice to classify persons 
as right-handed, left-handed or ambidextrous. People differ con- 
siderably in the range of activities for which they prefer a given 
hand as well as in the degree of disparity in skill between their 
two hands. Probably no one favours his right or left hand ex- 
clusively, 

Origin and Development of Handedness.—There is no ex- 
tensive agreement on the question of the origin of the manual 
preferences people show. Some authors believe laterality is in- 
herited; others, that the child is trained to it; and still others, that 
some organization of intrauterine forces, such as those producing 
twinning, or some extrauterine environmental influences initiate 
biases, It is possible all three hypotheses are, in a measure, cor- 
rect. It does seem clear that left-handed parents more frequently 
have left-handed offspring than do right-handed parents; that 
even at birth most babies tend to move one arm—usually the 
right—more than the other; and that, if a systematic effort is 
made to keep infants from developing a preference, they still come 
to favour one hand. It is equally apparent that most babies, if 
the hand used the more frequently in reaching or grasping is taken 
as the clue to handedness, shift their preference once or twice dur- 
ing their first year. The consistency with which children use one 
hand in preference to the other increases with age, at least through 
the preschool years and probably longer. Although the incidence 
of left-handedness seems to vary with the way it is measured and 
with the population studied, it is probably not too far wrong to 
Say that in the United States 18 to 24 children become right- 
handed for every one who persists in left-handed tendencies. 
Effects of Interference with Handedness—Most children 
can be trained to use and to prefer the right hand in any given 
operation, and many have been so trained without obvious harm- 
ul effects. How wise it is to interfere with a child’s spontaneous 
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preference is, however, a question. There does seem to be some 
sort of relationship between left-handedness and stuttering. 
Some hold the view that a left-handed person in a right-handed 
society, by virtue of being disapproved, interfered with and in- 
convenienced, is under more emotional strain, on the average, than 
is a right-handed person, and this stress causes stuttering. Others 
believe that if a left-handed person has his hand preference 
changed, he does not develop the clear-cut dominance of one 
cerebral hemisphere over the other which is necessary for co- 
ordinated functioning. His speech is an indicator of this lack of 
co-ordination in neurological activity. Some workers maintain, on 
the other hand, that the cerebral organization that makes for a 
lack of consistent unilateral dominance is inherited. 

Laterality in the Body.—There is evidence that the brain 
speech centre tends to be located in the hemisphere contralateral 
to the side of the dominant hand and that brain waves from cor- 
responding parts of the two cerebral hemispheres are more con- 
spicuous on the nondominant side. Neither of these bits of evi- 
dence shows conclusively, however, that the cortical organization 
a person inherits is responsible for his hand preference. There 
is little support for the view, as the theory of a dominant cerebral 
hemisphere might lead one to expect, that the body structures un- 
der the control of one hemisphere are uniformly more efficient 
than those under control of the other. The dominant hand is not 
always on the side of the dominant foot. About three-fourths of 
dextrals and one-third of sinistrals are right-eyed in sighting. 

It is probable that a person’s preference for a given hand is an 
expression of many influences. Since it is not a matter of great 
importance which hand a person uses, as long as he performs 
well, it seems wiser to allow choice as to hand if a strong prefer- 
ence is indicated. Whatever the choice, however, there is evidence 
that it is desirable to work for a clear-cut dominance of one hand. 

BrstiocrarpHy.—H. H. Jasper and E. T. Raney, “Physiology of 
Lateral Cerebral Dominance,” Psychol. Bull., vol. xxiv (1937); R. K. 
Lederer, “An Exploratory Investigation of Handed Status in the First 
Two Years of Life,” Univ, Towa Stud. Child Welf., vol. xvi (1939) ; 
G. Hildreth, “The Development and Training of Hand Dominance,” 
J. Genet. Psychol., vol. Ixxv (1949), vol. Ixxvi (1950) ; O. L. Zangwill, 
Cerebral Dominance and Its Relation to Psychological Rete Kens 

HANDEL, GEORGE FREDERICK (HAnvet, GEORG 
FRIEDRICH) (1685-1759), Anglo-German composer of the oratorio 
Messiah and other important vocal and instrumental works, the 
greatest English composer of the late baroque era. 

His Life—Handel was born at Halle in Saxony on Feb. 23, 
1685. His father was a barber-surgeon of some eminence. At 
the age of seven the composer already showed signs of ‘musical 
talent, and it is said that he practised the clavichord secretly at 
night, as his father was opposed to the idea of his son’s following 
music as a profession. But when his father took him on a visit 
to the court of Saxe-Weissenfels, the duke was impressed with the 
boy’s talent and he persuaded Handel senior to allow his son to 
study music seriously; he was then placed with F. W. Zachau, 
organist of the Liebfrauenkirche in Halle, but at the same time 
the boy was required to pursue a general education at the Lutheran 
Gymnasium. After his father’s death in 1697 young Handel en- 
tered Halle university as a law student, although he had already 
begun to earn a living as an organist at Halle cathedral. Among 
the friends that Handel made at this time was G. P. Telemann 
(1681-1767), soon to be regarded as the leading composer in north 
Germany. 

Handel decided to make music his career and, having finished 
his legal studies in accordance with his father’s wishes, he left 
Halle about 1703 and went to Hamburg, at that time a notable 
centre for German opera. The Hamburg opera was under the 
direction of R. Keiser (1674-1739), one of the most gifted opera 
composers of the day, and Handel found a position as violinist and 
later harpsichordist in the opera orchestra. He made friends with 
Johann Mattheson (1681-1764), a young singer and composer who 
later became well known as a writer on music. The two young 
men went on an expedition to Liibeck in the hope that one or the 
other might succeed the celebrated but aged D. Buxtehude (c. 
1637-1707) as town organist; however, the appointment also en- 
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tailed marriage with Buxtehude’s daughter and as neither wished 
to undertake this responsibility they returned to Hamburg. Han- 
del composed a St. John Passion that was performed in Holy Week, 
1705. In the same year he produced his first opera, Almira, in 
which he showed a gift for writing memorable tunes. It was a 
success, and he soon followed it with another, Nerone. 

He then made a journey to Italy, where he met many of the 
greatest Italian musicians of the day, including Corelli and A. and 
D. Scarlatti. Among the works he composed there were La 
resurrezione; Il trionfo del tempo; Aci, Galatea e Polifemo; the 
operas Rodrigo and Agrippina; and a large number of chamber 
cantatas. His fame spread throughout Italy and from there to 
Germany and in 1710 he was appointed Kapellmeister to the 
elector of Hanover, the future King George I of England. Soon 
after his appointment he applied for leave of absence and went 
to England, where he found favour with Queen Anne and soon 
his Italian opera Rinaldo was produced. Attempts had already 
been made to found an Italian opera in London, with scores and 
singers brought over from Italy, but it was only with the produc- 
tion of Rinaldo in Feb. 1711 that Italian opera became firmly 
established in England. Rinaldo was a work full of youthful fire 
and energy and it created for Handel an immense reputation in 
England. Although it became necessary for him to return to Han- 
over he soon was back again in England, where he produced fur- 
ther Italian operas:-JI pastor fido (1712) and Teseo (1713), as 
well as a Te Deum to celebrate the peace of Utrecht and a birth- 
day ode for Queen Anne, who granted him an annual pension of 
£200. A year later the queen died, and his neglected master, the 
elector, succeeded her on the English throne. It has been said 
that Handel composed The Water Music to win his way back to 
royal favour, but this has been rejected by modern scholars al- 
though part, at least, of The Water Music seems to date from the 
early years of the king’s reign and it is known that Handel directed 
music for a royal water party on the Thames in 1717. As the 
new king confirmed Handel’s pension, it seems that they must 
have soon been reconciled. Meanwhile Handel was composing and 
directing his operas, a task that was to absorb the greater part of 
his energies for the next 20 years or so. Eighteenth-century 
opera seria was to be aptly defined by Dr. Johnson as an “exotic 
and irrational entertainment,” for the texts were in Italian, a 
language understood by only a very few of the audience; the plots 
were incredibly involved, full of disguisings and counterdisguis- 
ings; and the librettos were as often as not written in great haste 
by hack writers employed by the theatrical managers. The com- 
posers were concerned not so much with dramatic effectiveness as 
with showing off the phenomenal accomplishments of the singers, 
chief of whom were the castrati. Both male and female singers 
were notoriously vain, and Handel frequently found himself at 
variance with them over the presentation of his music. 

Handel was more independent than many of his contemporaries, 
but he was not above accepting a certain measure of patronage; 
he lived at Burlington house for a time as the guest of Lord 
Burlington and there met many famous wits, authors and fellow 
artists, From 1718 to 1720 he was composer to the Duke of 
Chandos at the duke’s famous mansion of Cannons near Edgeware 
in Middlesex. It was for Chandos that Handel composed the mag- 
nificent series of Chandos Anthems, which were sung by the mu- 
sicians of the duke’s private chapel, Other works that Handel 
wrote for Chandos include the English masques Esther and Acis 
and Galatea; the latter was akin to, but by no means the same as, 
his Italian serenata Aci, Galatea e Polifemo. The English Acis is 
one of Handel’s most delightful works, Handel soon became in- 
volved once again in operatic rivalries; feuds sprang up not only 
between the singers but also between the partisans of the several 
composers, such as Bononcini, Ariosti, Porpora and Hasse, who 
were at one time or another all advanced as Handel’s rivals. But 
Handel, in spite of all difficulties, artistic or financial, continued 
to compose and direct opera after opera, Among those of the 
1720s were Floridante (1721), Ottone (1723), Giulio Cesare 

(1724), Rodelinda (1725) and Scipione (1726). Handel’s first 
London operas were written for Aaron. Hill, manager of the King’s 


theatre in the Haymarket. 
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He became a naturalized British subject in 1726, and in the 
next year was commissioned to compose four of the anthems 
sung at the coronation of the new king, George II. He was al- 
ready music master to the royal family and this appointment ‘was 
confirmed in the new reign with his pension increased to £400 a 
year. The year 1727 also saw his Admeto and Riccardo I pro- 
duced, and in 1728 Siroe and Tolomeo were performed. But the 
opera establishment was now in serious financial difficulties, 
partly due to the immense success of the Beggar’s Opera by John 
Gay and J. C. Pepusch, which was produced at the theatre in 
Lincoln’s Inn Fields on Jan. 29, 1728. However, a new Italian 
opera company was formed and Handel went to Italy in search 
of fresh talent, On his return journey he revisited Halle and saw 
his aged mother and married sister. Back again in London he 
produced Lotario (1729), the first of a new series of brilliant 
Italian operas. Of more importance, however, was a pirated 
performance of Acis and Galatea that brought home to Handel 
the fact that there was profit to be made out of his compositions 
set to English words. After producing several new operas (Ezio, 
Sosarme, Orlando), he composed the English oratorio Deborah, 
to a poor libretto, but when it was performed in conjunction with 
revivals of his earlier pieces such as Esther it had sufficient success 
to warrant his considering other works in the same genre. In 
1733 he was invited to make a professional visit to Oxford, where 
he produced Esther and Deborah and a new oratorio, Athalia. 
Handel was still busy with Italian operas and early in 1734 London 
saw Arianna (or Ariadne). This work is chiefly remembered for 
the minuet in its overture, which was one of the most popular of 
all 18th-century tunes. 

The marriage of the princess royal and the prince of Orange 
on March 14, 1734, gave Handel the opportunity of putting on 
the serenata Parnasso in festa, which was largely a pasticcio from 
the music to Athalia. He also composed a wedding anthem for the 
royal pair and performed some of the concerti grossi that were 
published as his Opus 3. He revived Sosarme, and Il pastor fido 
in a new version was performed at the King’s theatre in the Hay- 
market. ‚During the summer of 1734 he was engaged to write 
operas for John Rich, the prosperous producer of pantomimes and 
ballad operas, who had founded and was running Covent Garden 
theatre, and so began Handel’s long association with the theatre 
that was to become London’s chief opera house. A third version of 
Il pastor fido, preceded by Terpsicore, was produced at Covent 
Garden theatre in the autumn. Handel now found himself com- 
posing not only operas but also ballet music for Rich’s French 
protégée, the ballerina Mlle Sallé. Accordingly, Handel’s new 
operas, Ariodante and Alcina, although still primarily Italian in 
character, have a certain amount of dance music in the French 
style and of a quality superior to that of much of the music in 
his opera seria. He set to music John Dryden’s ode, Alexander's 
Feast, which was produced with much success in 1736; he pro- 
duced Atalanta in Italian during the same year, and Arminio and 
Giustino in 1737. 

The opera was again in serious difficulties. Throughout his 
London career Handel had suffered competition not only from 
rival composers but also from rival opera houses in a London 
that could barely support even one Italian opera in addition to 
its English theatres. Moreover, the opera was supported by the 
world of fashion and when fashion changed even the finest singers 
and the best music might lose its audience and as a result Handel 
often played to empty houses. In 1719 a Royal Academy of Music 
had been formed in imitation of the French Académie Royale de 
Musique (both institutions were founded to perform operas, not 
to teach music). In 1733 an “opera of the nobility” had been 
formed to perform at the theatre in Lincoln’s Inn Fields, but 
about 1738 both this and Handel’s company went bankrupt. Han- 
del became seriously ill. After a course of treatment at the baths 
at Aachen, he was restored to health and was soon at work again, 
composing, among other things, the Funeral Anthem for the 
obsequies of Queen Caroline. Handel became composer to a new 
operatic venture, in which the remnants of the two old companies 
were united. For this new company he set Faramondo and Serse, 
his one attempt at comic opera, and compiled a pasticcio, Ales- 
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sandro Severo, all performed early in 1738. He also wrote two 
of his most celebrated English oratorios, Saul and Israel in Egypt, 
in that year; these were performed early in 1739. He was now 
at the height of his powers and, whatever his personal fortunes, 
his reputation as a composer was immense. In recognition of his 
popularity, Jonathan Tyers, the proprietor of Vauxhall gardens, 
had his statue, by the French sculptor L. F. Roubillac, erected 
there. 

The year 1739 saw the composition of his finest set of orchestral 
concertos, the Twelve Grand Concertos, Opus 6. Handel also 
produced a setting of Dryden’s Ode for St. Cecilia’s Day, per- 
formed on Noy. 22, 1739, Yet he was still setting and producing 
Italian operas, with Jmeneo appearing in 1740 and Deidamia in 
1741; they were lighter in character than some of their predeces- 
sors, but they had little success and again Handel was overtaken 
by serious finanical difficulties. Even his oratorios were not pay- 
ing. Yet, in spite of his troubles, the year 1741 also saw the 
composition of his greatest masterpiece, Messiah, and its scarcely 
less inspired successor, Samson, composed in a matter of weeks. 
About this time he received an invitation to go to Dublin, and it 
was in that city that Messiah was first heard on April 13, 1742. 
It was received with tremendous enthusiasm, but when Handel 
produced it a little later in London it was somewhat coldly re- 
ceived and only gradually won its way to popularity, and then 
largely because of its identification with charitable causes, in par- 
ticular with its annual performance at the Foundling hospital. 
At this time Handel finally abandoned opera, but he still had a 
liking for classical subjects and his search for suitable texts for 
music led him to W. Congreve’s Semele, written years before as 
an English opera. Handel set it as a masque but produced it in 
1744 without dramatic action “after the fashion of an oratorio.” 
It contains some of his most charming music, including the famous 
aria “Where'er you walk,” but it had little success in his lifetime. 
His next true oratorio was Joseph (1744). It suffers from an 
unusually banal libretto and has rarely been revived. He also 
composed a fine Te Deum (1743) for the peace of Dettingen. He 
then returned to classical mythology for subject matter and com- 
posed the secular oratorio Hercules; this and another fine work, 
the biblical drama Belshazzar, were produced in 1745 with little 
response from the public. In spite of his prodigious efforts, Han- 
del was again in serious financial difficulty and to add to his 
troubles his health broke down once more. Early in 1746 Handel 
produced the successful Occasional Oratorio to celebrate the duke 
of Cumberland’s victories over Prince Charles Stuart. More suc- 
cessful still was the bellicose Judas Maccabaeus, produced 1747. 
Judas Maccabaeus was the turning point in Handel’s fortunes; he 
had begun to create for himself a new public among the people 
of the rising middle classes, who would have turned away in moral 
indignation from the Italian opera but who were quite ready to 
be edified by a moral tale from scripture, set to suitably dignified 
and, by now, rather old-fashioned music. 

Gradually his financial position improved. He had found a new 
ibrettist in the clergyman Thomas Morell, who, though not per- 


smooth verse to please Handel’s new audiences. Handel composed 
Alexander Balus and Joshua in 1747 and produced them during 
the Lenten season of 1748; Solomon and Susanna, composed dur- 
ing 1748, were produced in 1749, The latter year was made even 
more memorable by the composition and performance of his instru- 
mental Fireworks Music, commissioned by the king for the cele- 
bration of the peace of Aix-la-Chapelle. It was performed bya 
arge band of musicians as a musical accompaniment for Signor 
Servandoni’s display of fireworks in the Green park and, although 
the fireworks were not a complete success, Handel's music was 
enthusiastically received. In July of that year (1749) he finished 
his oratorio Theodora, a work that he valued highly but one that, 
tom its first production in 1750, never won popular fancy. In 
gratitude for his work for the Foundling hospital, he was elected 
a governor and continued to give a performance of Messiah in 
the chapel every year, In his will he left the Foundling hospital a 
Complete set of parts for the performance of Messiah. 

Handel now began to experience trouble with his sight. He 


haps a very good poet, could tell a semidramatic tale in sufficiently" 
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managed, with much difficulty, to finish his last great oratorio, 
Jephtha, and produced it in 1752, but blindness was fast descend- 
ing upon him. At first he handed over the direction of his oratorio 
seasons to others, but later on he again took part in the per- 
formances with the assistance of his faithful friend and aman- 
uensis, J. C. Smith the younger. Although in failing health he 
participated in a performance of Messiah during the Lenten sea- 
son of 1759. A week later, on April 14, 1759, he died in his house 
on Brook street, London, esteemed and respected in England as 
the greatest composer of his age. After all the financial straits of 
earlier years, he died a rich man. He was buried in Westminster 
abbey, where his monument, again by Roubillac, still stands. 

Handel’s Character.—Handel had a dry sense of humour and 
a way of expressing himself in a mixture of several languages at 
once, retaining a strong German accent to the end of his life. He 
was impatient and peremptory, and his temper was quickly lost, 
but he rarely bore malice and would apologize quickly if he felt 
he was in the wrong. He was generous and charitable, even when 
in financial trouble himself, and was one of the founder-members 
of the Fund for Decayed Musicians (now the Royal Society of 
Musicians). He was a warmhearted and kindly man, although 
perhaps a rather solitary one. Although a lifelong bachelor, Han- 
del was by no means averse to female company but of his emo- 
tional life nothing is known. In all business matters he was 
scrupulously honest, but he seems to have seen nothing wrong in 
adopting other composers’ material and incorporating it in his own 
compositions. This habit of plagiarizing has been excused as a 
mere extension of the easygoing artistic habits of an age of 
pasticcio makers, but it is more noticeable in Handel than in other 
composers of the time. 

Handel the Composer.—The first basis of Handel’s style was 
the north German music of his childhood, but it was soon com- 
pletely overlaid by the Italian style that he acquired in his early 
manhood during his travels in Italy. The influences of Corelli 
and A. Scarlatti, both of whom he greatly admired, can be de- 
tected in his work to the end of his long life; the French style 
of Lully and his followers also influenced him, especially in his 
overtures and dance music; finally, in England he came under the 
influence of Henry Purcell. There is a robustness in his later 
music that gives it a very English quality and 18th-century Eng- 
lish critics recognized it as such, welcoming what they called “the 
manly style of Handel.” Above all, his music is eminently vocal 
and his directness of style makes him one of the great masters of 
choral music. His choruses have a power and effectiveness that 
have never been surpassed, and in these his writing is remarkable 
for the manner in which he interweaves massive but simple har- 
monic passages with contrapuntal sections of great ingenuity, the 
whole most effectively illustrating his text. His writing for the 
solo voice, whether male or female, was outstanding in its suit- 
ability for the medium and its unerring melodic line. Handel was 
also able to depict character in music in a single scene or even 
aria. The scene in which the giant Polypheme enters, in Acis and 
Galatea, is perhaps Handel’s most obvious example of graphic 
character drawing in music, but there are many other such ex- 
amples to be found in his works, both in the Italian operas and 
in the English oratorios. 

Although the bulk of his music was vocal, Handel was never- 
theless one of the greatest instrumental composers of the late 
baroque era. His long series of overtures, mostly in the French 
style; his orchestral concertos (Opus 3 and Opus 6); his large- 
scale concerted music for strings and wind (such as the Water 
Music and the Fireworks Music), the massive double concertos 
and organ concertos all show him to have been a complete master 
of the orchestral means at his command. Indeed, the present 
revival of interest in early methods of performance has vindi- 
cated Handel as one of the surest of orchestral composers. 

Operas, Cantatas and Other Vocal Music With Italian 
Words.—As can be seen from his biography, Handel had a life- 
long attachment to the theatre—even his oratorios were usually 
performed on the stage and not in church or even in the concert 
room. Until almost the end of his life he loved Italian opera, and 
only after it involved him in ever-increasing financial losses did 
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he abandon it for English oratorio. Like other composers of his 
time he accepted the conventions of Italian opera with its em- 
ployment of male sopranos and contraltos and the formalized 
sequences of stylized recitatives and arias upon which opera seria 
was constructed; using these conventions, he produced many mas- 
terpieces among his Italian operas. Such works as Sosarme, Giulio 
Cesare and Alcina still make impressive stage spectacles, with some 
scenes of great dramatic power bursting through the stiff baroque 
grandeur. To dismiss the Italian operas as mere steppingstones 
toward the English oratorio is a mistake; many of Handel’s Italian 
operas have been revived in the 20th century and some can still 
thrill a modern audience. Handel’s Italian vocal works also com- 
prise many cantatas to Italian words, some with simple basso 
continuo accompaniment, others with orchestra; some of these 
are remarkably fine. 

There are also a number of “chamber duets,” some of which he 
reworked as choruses for Messiah; a well-known example is “No, 
di voi non vo fidarmi,” which is better known as “For unto us a 
child is born.” Finally there are some serenatas’ and oratorios, 
mostly dating from the time of his Italian travels, that he later 
adapted to English words with varying success. 

Vocal Music With English Words.—It was circumstance 
rather than choice that turned Handel into a composer of English 
oratorios, but, having finally made his choice, he devoted his final 
years to the form that he himself had practically created. Para- 
doxically enough, his oratorios now seem much more dramatic 
than his operas, and they can mostly be performed on the stage 
with remarkably little alteration. The great exceptions are Mes- 
siah and Israel in Egypt, neither of which is characteristic of 
Handelian oratorio in general. Most of the others, from the 
earliest attempts like Esther to the consummate mastery of the 
later works such as Saul, Samson, Belshazzar and Jephtha, can all 
be presented as stage spectacles and rank among the great dra- 
matic masterpieces of the 18th century. With Jsrael and Messiah 
the emphasis is quite different, /srael because of its uninterrupted 
chain of massive choruses, which do not lend themselves to stage 
presentation, and Messiah because it is a meditation on the life 
of the Saviour rather than a dramatic narration of his Passion. 
Yet although Messiah is unique in Handel’s output, it is com- 
monly regarded as his most typical oratorio, just as it is still his 
most popular work. Handel also used the dramatic oratorio form 
for a number of secular works; chief among these were Semele 
and Hercules, both based on stories from Greek mythology and 
both splendid works that are eminently suitable for modern’ dra- 
matic production. But his greatest work in this genre is Acis 
and Galatea, composed originally for private performance at Can- 
nons, There is a youthful magic about it that he never quite 
recaptured, even in Semele. One of the most English of all Han- 
del’s larger vocal works is L’Allegro, il penseroso after the poems 
by John Milton, which in spite of its Italian title is a haunting 
evocation of the English countryside. In common with other 
composers of English and foreign birth then resident in London, 
Handel set various odes for St. Cecilia’s day, which was long 
celebrated with special musical events throughout Britain; chief 
of these was his setting of Dryden’s Alexander’s Feast, a brilliant 
work although perhaps lacking in depth and feeling. Finally, 
special mention must be accorded to one delightful work that has 
been called “a comic oratorio”; this is Susanna, a highly enjoy- 
able piece that has been revived with much success in recent 
years, All these, like the Italian operas that preceded them, con- 
tain innumerable arias that exhibit Handel's outstanding gift of 
writing easy natural melodies for the solo voice, as well as nu- 
merous choral numbers that display his genius in writing for 
massed voices. 

Church Music.—Handel’s most notable contribution to church 
music is his series of large-scale anthems. Foremost among these 
are the Chandos Anthems. They are 12 in number and, although 
written for a small group of singers and instrumentalists, are con- 
ceived on a grand scale. Closely following these works were the 

four anthems written for the coronation of King George II; of 
these the most celebrated is Zadok the Priest, which is a striking 
example of Handel’s achievement of massive grandeur with the 
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simplest means. Other occasional vocal works are the Utrecht and 
Dettingen Te Deums, the Funeral Anthem for Queen Caroline and 
the wedding anthems for the princess royal (1734) and the prince 
of Wales (1736). He also set two German Passions: one to the 
text of the Gospel according to St. John (1704); the other to a text 
by B. H. Broekes (c. 1716). There are also several Latin works 
written mostly in his early years and during the Italian tour. Fi- 
nally there are the Foundling Hospital Anthem and three hymns to 
words by Charles Wesley, the best known of which is “Rejoice, 
the Lord is King.” 

Instrumental Music.—Handel wrote much instrumental mu- 
sic, some in connection with his operas and oratorios and some for 
concert use. By far the greater part of his orchestral music con- 
sists of the overtures, usually in the French style of Lully, that 
commence with his earliest operas and go on to his latest oratorios; 
they total about 80 and (published separately from the vocal works 
from which they originally came) were still a major feature of 
English concerts long after Handel’s death. There were also 
various sinfonie that originated as act tunes; these, however, 
mostly fell into disuse with the operas for which they were in- 
tended, although one or two were published, together with dances 
from the operas, in the form of chamber trios as his Opus 5. 

Handel was equally at home in the larger orchestral forms of 
his day, especially the concerto grosso, in which he generally fol- 
lowed the pattern set by Corelli; i.e., with four or more move- 
ments, There are a few solo oboe concertos, mostly early works. 
Then come the six concertos published in 1734 as his Opus 3 and 
generally called the Hautboy Concertos because of the inclusion of 
oboes and other wind instruments in the score. His next purely 
orchestral collection was the set of Twelve Grand Concertos, pub- 
lished in 1739. These represent not only Handel’s own noblest 
contribution to orchestral music but also the peak of the baroque 
concerto grosso for stringed instruments. A further type of Hande- 
lian concerto is the large-scale concerto for wind and string bands, 
which seems to have originated in his Fireworks Music of 1749. 
The group of concertos published in the Hindelgesellschaft edi- 
tion (volume 47) is not large, but the over-all concept of the music 
is on the grandest scale. Finally there are the Water Music and 
Fireworks Music suites themselves; these are sometimes thought 
of as concerti grossi, but in fact they are much more closely re- 
lated to the suites of Tafelmusik, such as were composed by 
Handel’s friend Telemann. However one may classify them, they 
stand in a special class, not only in Handel’s own music but also 
in the whole history of late baroque music; there is nothing quite 
like them for tunefulness and grandeur successfully combined in a 
way that was peculiar to Handel, and they are still among the most 
popular of Handel's works, whether played according to his own 
orchestration or in arrangements for modern orchestra. 

Handel was a notable organist and a great exponent of the art 
of keyboard improvisation. He composed something closely ap- 
proaching an organ concerto movement as early as 1708 for his 
Italian oratorio Zl trionfo del tempo. He then seems to have for- 
gotten the form until the 1730s, when he realized the joint possi- 
bilities of the organ concerto and his own prowess as an organist. 
Accordingly he took some of his own earlier trio sonatas and ex- 
panded them into organ concertos, which he then played between 
the acts of his English oratorios. This was so successful that the 
practice was continued long after Handel’s death, Handel pub- 
lished, in 1738, a set of organ concertos as his Opus.4; John 
Walsh issued a second set about 1740, but only two of these were 
true organ concertos, the others being arrangements of some of his 
grand concertos. Finally, a third set was published posthumously 
in about 1760 as his Opus 7; these were in many places scarcely 
more than outline sketches with many gaps left marked ad libitum 
at the points where Handel himself would have improvised solo 
passages. One or two other examples of organ concertos (some 
plagiarized from Telemann’s music) are printed:in volume 48 of 
the Handelgesellschaft edition, and there remains also a fragment 
of a concerto for two organs and orchestra. It must be remem- 
bered that in general Handel’s concertos were written for a com- 
paratively small organ, more like a chamber organ than a modern 
church or cathedral instrument, and that very few English organs 
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of the time had pedal boards. His instrumental treatment is con- 
sequently more akin to harpsichord technique than to that of the 
grand organ style of Bach and the other north Germans. 

Handel left very little solo organ music, apart from a set of 
fugues, which were equally suitable for the harpsichord. He pub- 
lished a certain amount of harpsichord music, however, commenc- 
ing with the first set of Suites de Pièces pour le Clavecin in 1720, 
followed by a second set in 1733. These two sets of suites, 17 in 
all, represent his finest contribution to the harpsichord repertory. 
His third collection of harpsichord music was the set of six fugues 
mentioned above, and finally a fourth collection of miscellaneous 
pieces from various sources was published by Chrysander in vol- 
ume 2 of the Handelgesellschaft edition. Much later, a selection 
of the harpsichord music found in the collection of Handel manu- 
scripts formerly owned by the Aylesford family, and now in the 
Royal Music library in the British museum, was published under 
the title of The Aylesford Music, edited by J. A; Fuller-Maitland 
and W. Barclay Squire in 1928. Various minuets and dance tunes 
were published, in harpsichord arrangements, with or without his 
consent, during his own lifetime. 

Chamber Music.—In common with most of his contemporaries, 
Handel wrote sonatas for one or more solo instruments with basso 
continuo accompaniment for harpsichord and optional viola da 
gamba. Some of these were published in his own lifetinie; his 
opera prima, for example, was the set of Twelve Solos for a Ger- 
man Flute, Hautboy or Violin, published in both London and 
Amsterdam, Three others were added to these in a later publica- 
tion, and the resulting 15 were gathered together and printed by 
Chrysander in volume 27 of the Handelgesellschaft edition, and a 
further three appeared in the Hindelgesellschaft volume 48. Sev- 
eral other sonatas for flute, violin, etc., remain in manuscript in 
the Fitzwilliam museum, Cambridge, and elsewhere. There is also 
a sonata for viola da gamba and basso continuo, printed in the 
Hiandelgesellschaft volume 48. The favourite chamber music 
form of the baroque era, however, was the trio sonata for two solo 
instruments, violins, oboes or flutes with basso continuo. Handel 
began to write such trio sonatas very early in his career, his first 
large set being a group of six sonatas for two oboes and continuo, 
which were written when he was still in Germany and which display 
an astonishing mastery of counterpoint. He continued to write 
trio sonatas, some of which are known from editions printed dur- 
ing his lifetime; the chief of these is his Opus 2, which consisted 
Originally of six sonatas for two violins, oboes or flutes, first pub- 
lished in Amsterdam about 1722. Three others are added to these 
in various editions and are often loosely referred to as belonging 
to the Opus 2 set, although this is not strictly correct. These trio 
sonatas are mostly four-movement works, majestic and dignified in 
character, more akin to the sonata da chiesa than to the chamber 
sonata, the latter being recognizable by the inclusion of dance 
movements. Handel’s last set of trio sonatas, Seven Trios for 
Two Violins, Hautboys or German Flutes, published by Walsh in 
1739 as Handel's Opus 5, definitely belongs to the sonata da camera 
class, however; they are much lighter than his Opus 2 and contain 
many dance movements, chiefly taken from his stage works such 
as Alcina and Ariodante, It is obvious that Handel wrote a num- 
ber of other trio sonatas from the fact that many of the overtures 
to his Chandos Anthems, to say nothing of the well-known over- 
tures to Saul and Esther, were obviously derived from trio sonatas, 
sometimes with very little alteration. There are also several rather 
doubtful works discovered during the 20th century, including the 
two so-called Concerti a quattro, which may or may not have been 
by Handel. Most of the genuine trio sonatas are published in 
volume 27 of the Hindelgesellschaft edition. s 

_Handel’s Influence.—Although Handel was highly regarded in 
his own day, his influence was by no means as paralyzing to British 
music as some historians believe. During his own lifetime, many 
highly competent English composers (Arne, Boyce, Avison, Stan- 
ley and many others) wrote in their own version of the late baroque 
style, sometimes closely akin to Handel’s own, sometimes more 
Closely related to that of the new school of the younger Italian 
composers—Arne, for example, was a much more “modern” com- 
Poser than Handel himself. Handel’s own style was becoming old- 
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fashioned by the time of his death and about 1760 an immense 
change took place in the music played and composed in London, 
coinciding with the return of Lord Kellie from Mannheim and 
the advent of J. C. Bach and his friend K. F. Abel, who set the 
pattern for the more up-to-date of the younger English musicians 
with the new manner of the Mannheim and galant composers. 
Handel’s influence dwindled in all fields but that of the oratorio, 
church music and the organ voluntary. Even the organ concerto, 
Handel’s own special contribution to instrumental music, took on 
a galant air after about 1765 in keeping with the times and in open 
imitation of J. C. Bach’s style. It was the Handel commemora- 
tion of 1784 (erroneously supposed to be the centenary of his 
birth) that turned Handel into the semiecclesiastical lay figure of 
later legend. Even so, the only field in which his influence was 
really marked was that of the oratorio. True, there was a brief 
interest just after the commemoration in what was called “the 
ancient style” and composers wrote a few works, usually over- 
tures, in a late baroque idiom, often apologizing for doing so. 
However, this interest in a bygone style was only superficial and 
was similar to the interest displayed by Mozart and other con- 
tinental composers in what they called the “learned style” of J. S. 
Bach and of Handel. In England, Handel’s influence was largely 
superseded by that of Haydn in the latter part of the 18th century 
and by Mozart in the early 19th. The most obvious sign of 
Handelian influence was the festival movement, which grew out 
of the Handel commemoration of 1784 and into the mammoth 
Handel festivals given in the Crystal palace in the late 19th cen- 
tury. The “additional accompaniments” (which began with 
Mozart’s extra wind parts written for Baron von Swieten’s con- 
certs in Vienna) were absolutely imperative when orchestras tried 
to struggle with such vast choral bodies as those that took part 
in the Crystal Palace festivals, and Handel’s scores were subjected 
to gross indignities in the name of musical progress. With the 
publication of Handel’s original scores as edited by Chrysander for 
the Hindelgesellschaft, which, for all their faults, represented 
Handel’s original intentions more closely than those in general 
use at the time, a movement was set afoot that eventually led to 
the reinstatement of Handel’s position as a completely competent 
orchestrator of his own music. His works are now usually per- 
formed with respect for the original text and with Handel’s own 
instrumentation. In some fields Handel’s reputation is higher than 
ever; his concerti grossi, for example, have never been more ad- 
mired than they are at the present day, while his operas are fre- 
quently revived. One interesting development of modern times 
is the stage presentation of his oratorios, with dramatic action and 
scenery, an experiment that is sometimes highly successful. 
Editions of Handel’s Works.—Most of Handel’s works were 
printed, although often in wretchedly incomplete editions, in his 
own lifetime or soon afterward. In the 1790s, Samuel Arnold be- 
gan the preparation of a complete edition, the first complete edi- 
tion of any composer’s works to be published. It was full of 
errors and misprints, but it was a remarkable achievement and 
opened the way for the opera omnia editions of the major com- 
posers published in the following century. An abortive attempt 
at another complete edition of Handel’s works was made by the 
London Handel society, formed in 1843; about a dozen works were 
printed before publication ceased in 1855. By then Chrysander 
had begun his monumental work on Handel. The first prospectus 
of his German Handelgesellschaft was published in 1856, and even- 
tually he saw through the press the greater part of Handel’s works 
in a much more correct and complete edition than those of the 
earlier editors. Since this edition was defective by modern stand- 
ards of musicology and had long been out of print, a new complete 
edition was proposed after World War II. This publication, by 
Biarenreiter (1955— ), incorporates much new material from 
sources unknown to, or unused by, Chrysander. See also refer- 
ences under “Handel, George Frederick” in the Index volume. 
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HANDEL-MAZZETTI, ENRICA, Frens von (1871- 
1955), Austrian writer, was born in Vienna on Jan. 10, 1871. 
She is known primarily as the author of many historical novels 
markedly Roman Catholic in outlook. Her manner of depicting 
the customs and modes of thought of earlier times first aroused 
notice because her direct realism was unfamiliar to Austrian 
Roman Catholic circles. 

Meinrad Helmpergers denkwiirdiges Jahr (1900) treats the 
theme of an English boy’s conversion to Roman Catholicism in 
18th-century Austria after his father has been tortured and killed 
as a freethinker by Berlin Protestants. Clashes between Protes- 
tant and Catholic are central issues in Jesse und Maria (1906) 
and Die arme Margaret (1910). Der deutsche Held (1920) and 
the Karl Sand trilogy Das Rosenwunder (1924), Deutsche Passion 
(1925) and Das Blutzeugnis (1926) have a 19th-century setting, 
while Frau Maria (1929-31) is a trilogy centring upon the 18th- 
century poet Johann Christian Giinther. She died on April 8, 
1955, at Linz. 

See Enrica von Handel-Maszzetti cur 75. Jahrfeier, ed. by F. Berger 
and K. Vanesa (1946). (H. M. Wa.) 

HANDL, JAKOB (1550-1591), Austrian composer of Slo- 
venian origin, also known as Jacobus Gallus, celebrated for his 
sacred music, was born-in 1550 at Reifnitz, now Ribnica, in what 
is now Yugoslavia. He traveled in Bohemia, Moravia and Silesia; 
was a member of the Viennese court chapel in 1574; and choir- 
master to the bishop of Olmiitz (Olomouc) from 1579 to 1585. 
He died in Prague on July 18, 1591, just after publishing his 
Opus musicum (1586-91). 

This famous collection of motets for the entire year shows 
Handl breaking away from the traditional primacy of Mass com- 

. position: even his 19 Masses are largely based on material from 
his own motets. Handl’s wide-ranging, eclectic style blends archa- 
ism and modernity. He rarely used cantus firmus and reveled in 
the new Venetian polychoral manner, yet he was equally conversant 
with the earlier imitative techniques. Some of his harmonic 
progressions seem old-fashioned, yet his daring chromatic transi- 
tions foreshadowed the breakup of modality. _He enjoyed word 
painting in the style of the madrigal, yet he could write the simple 
Ecce quomodo moritur justus later employed by G. F. Handel in 
his funeral anthem, “The Ways of Zion Do Mourn.” 

A modern edition of the Opus musicum, edited by E. Bezecny 
and J. Mantuani, was published in Denkmäler der Tonkunst in 
Österreich between 1899 and 1919. Six Masses, edited by P. A. 
Pisk, were published in the same collection in 1935. (B. L. TR.) 

HAND TOOLS, HISTORY OF. Hand tools are devices 
used in manual work. While this article is limited to a discussion 

of the history of craft tools, it should be recognized that devices 
of all kinds that help the hand to fashion, manipulate, measure 
and mark are properly considered hand tools. Although hand tools 
have yielded many of their functions to machines, they are neces- 
sary somewhere in the planning and production of every machine- 
made object. The tools of the diemaker and maintenance tools 
for machines are but two examples. Hand tools are indispensable 
in the building trades, in the repair of vehicles and appliances, 

and in dozens of other skilled occupations. A world without hand 

tools would be unthinkable, and there is overwhelming evidence 
to show that basic hand tools are far from becoming obsolete. 


HANDEL-MAZZETTI—HAND TOOLS 


The most striking characteristic of hand tools is the persistence 
of their forms. The antiquity of the essential form of modern tools 
is often difficult to believe. The tools of the carpenter, for ex- 
ample, were approaching their final forms by the time of Christ. 
The hammer, saw, adz, chisel, file, drill, plumb line, level, rule and 
tongs of various kinds already were widely distributed. The car- 
penter’s plane as it is now known is nearly as old. Certain regional 
preferences may emerge as modifications (the English carpenter's 
plane as compared with one in the U.S., for example) but the 
essential form persists. Apparently there are right ways, to do 
many things. Once a design has been found and agreed upon by 
many thousands of independent artisans, only the acute insight 
of an extremely rare genius can be expected to make an essential 
improvement, The patent offices of the western world are littered 
with modifications of basic tools, made by ingenious but ill- 
informed individuals. Changes that offer no improvement are 
quickly forgotten and serve only to illustrate a propensity to tinker 
with basic ideas without troubling to understand them, 

Hand tools can be classified as (1) tools that fashion or shape 
materials (including the chisel, plane, drill, file, saw and, black- 
smith’s hammer); (2) manipulators (including the carpenter’s 
hammer, tongs, pliers, wrench, crowbar and mason’s maul); and 
(3) tools that measure and mark. Examples are the rule, scale, 
marking gauge, square, plumb line, level, dividers and calipers. 

In this article only selected examples of the tools of the car- 
penter, mason and blacksmith will be featured; however, the same 
general pattern of development of basic tools of the trade can be 
found in nearly every tool-using occupation, ranging from surgery 
and dentistry through engraving and sculpturing to seafaring and 
agriculture. Í 

Prehistoric Tools.—The name Stone Age comes from the sur- 
viving tools of that very early- period: Among the earliest tools 
recognized by archaeologists are the pebble tools.. The more 
sophisticated bifacial tool was a natural stone fragment, small 
enough to be grasped in the palm of the hand, with a broken edge 
or face that could be used for scraping and, in a rudimentary way, 
for chopping. The development of techniques for shaping tools by 
flaking (see FLINT AND. OTHER STONE Toors) probably occupied 
many thousands of years and enormously increased the range of 
shape and function of stone tools. Scrapers, knives, spearheads, 
and eventually ax and adz blades were thus produced. 

The ideas of smoothing the flaked tool by abrasion or polishing, 
and attaching a handle (hafting) to the smoothly sharpened stone 
head further increased the usefulness of stone tools. The develop- 
ment of barbed spears and the long-bladed knife or sickle, made 
by embedding a series of small flaked or sharpened stone fragments 
in a wooden or bone matrix, came near the end of the Stone Age. 
The refinement and versatility of cutting tools had then reached a 
point where increasing familiarity with metals (which could be 
more easily wrought to a desired shape) effectively ushered in, the 
Copper Age (¢..4000 B.c.). -The Bronze Age followed without any 
distinct separation. Before the Bronze Age gave way tothe Iron 
Age le. 1000 B.c.) the precursors of most basic modern hand tools 
were in existence. 

Egyptian Tools.—Copper tools used in Egypt from about 4000 
B.C, were much softer than their stone counterparts, but copper 
could be wrought into much thinner sections, which are desirable 
for ax heads, adz blades, saw blades and chisels. Thus the tool 
could remove chips without cramping or shattering, more than off- 
setting the disadvantage of softness. Bronze tools, which over- 
came some of the objections to copper tools, were used in Egypt by 
about 2000 B.c.. The general characteristics of Egyptian tools can 
be observed in those employed in stonemasonry and woodworking. 
Egyptian pyramids and temples become especially impressive when 
it is realized that there were no iron tools for quarrying or dressing 
the individual blocks of stone, or such rigging tools as jacks and 
pulley blocks. The works testify that patient persistence is a 
real, if not economical, substitute for sophistication in tools. In 
quarrying large blocks from solid rock, a groove was formed around 
the block by literally pulverizing the rock with hammerstones, each 
weighing about 12 lb.. Wedges, probably of wood, were inserted 
in the grooves to crack the blocks loose, Once free of the original 
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bed, the blocks are believed to Have been cut into smaller pieces 
with a toothless copper saw that used sand as an abrasive. (Blocks 
of marble and granite are sawed today in much the same way, ex- 
cept that iron saw blades and harder abrasives are used.) The 
Egyptian mason had at his disposal a square with which to mark 
and check a right angle, and a string coated with pigment. and 
snapped to mark outlines for cutting and dressing.’ For laying 
up blocks there was a horizontal level, consisting of a plumb line 
hung from the apex of an A-shaped assembly of dressed wooden 
members. Vertical lines were established either directly by plumb 
line or by placing against the surface a vertical board upon which 
a plumb line was fastened. The requirement for a standard unit of 
measurement was met by the cubit, about 20.7 in. long. A number 
of primary stone standards for the cubit have been recovered, as 
well as a few secondary standards of wood. Working measures of 
wood have not survived in sufficient quantity to permit the conclu- 
sion that they were common tools. 

Surviving Egyptian works in wood are also impressive. In the 
tombs great wooden boxes were used to contain the mummy cases. 
These boxes, about 7 ft. long inside, 24 ft. wide and 2 ft. deep, 
were made of planks 24 to 3 in. thick. Because wood was scarce, 
many curious and ingenious joints had to be made in building up 
available pieces of wood to the’ sizes required. These boxes are 
smooth, outside and inside; the sides are parallel, and the surface 
onto which the top was laid is a plane, without winding or twisting. 
A wider variety of tools was in the carpenter’s chest than in the 
mason’s. Saws were used, with the work held vertically, and there 
is no evidence to suggest two-man saws. Saw teeth were formed by 
irregular notches in a curved bronze blade. The adz, consisting of 
a flat and sharp copper or bronze’ blade, attached to a wooden 
handle with rope or leather lacing, was used for truing a flat sur- 
face, just as the adz is used by the modern shipwright. Copper 
axes, generally light and flimsy as compared to the adz, were prob- 
ably employed in preliminary dressing. Chisels of copper or 
bronze, secured in wooden handles and urged by wooden beetles 
(similar to a mason’s mallet), were used for cutting grooves and 
mortises for joints. Bow drills were used for piercing, but only 


for holes of small diameter. The plane was conspicuously lacking, 
and smoothing of the members is thought to have been done by 
means of rubbing stones which applied sand as an abrasive. 

The tomb of Meket-Re‘, near Thebes, yielded in 1920 an undis- 
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turbed cache of miniature models of craft shops, dating from c. 
2000 B.C., in which craftsmen are shown at work. In a Cairo, 
Egy:, museum model tools are shown in use in the carpenter shop, 
where a partially sawed timber is lashed to a post; adz and chisel 
techniques are clearly shown; and the finishers patiently wield their 
rubbing stones. 

Iron Age Tools.—From 1000 to 500 s.c. the range and capacity 
of hand tools was greatly extended by the introduction of iron. 
Chisels, hinged tongs, blacksmith’s hammers and anvils, all of 
iron, were in common use at the height of Greek civilization. 

As the Roman empire developed, with its emphasis upon ma- 
terial works, a few new types were added to the tools of the crafts- 
men, and tools generally moved much closer to modern forms. A 
surviving frame saw has an iron blade whose tooth points were set 
(slightly bent alternately to right and left) to produce a cut wider 
than the saw blade in order to avoid cramping. An iron-soled car- 
penter’s plane, found on the site of a Roman town near Silchester, 
Eng., and dating from before A.D. 400, is a remarkable example of 
the high state of development of Roman tools. Several iron twist 
drill bits have been found, and many variations of the hammer, ax 
and adz of this period are known. A nail-heading tool, pierced to 
receive the shank of a nail rod, and usually with a small depression 
for forming the nail head at the upper end of the pierced hole, 
was used by the Romans to produce nails of surprising uniformity. 
This type of tool was used in the U.S. until the latter part of the 
19th century, 

Notable contributions during Roman times to the advance. of 
measuring tools include hinged dividers, plain and folding foot 
rules, and a water level, which employed a shallow water-filled 
trough in the upper face of a long straight edge. Except for the 
double-cranked bitstock (carpenter’s brace) nearly all of the basic 
woodworking and metalworking hand tools by the end of the Ro- 
man era had been brought to a form instantly recognizable by 
modern artisans. 

Medieval and Renaissance Tools.—From about A.D. 1200 to 
1500, when many of the great European cathedrals were raised, 
techniques for working and fashioning metals kept pace with the 
demand for fittings and embellishments of the many noble stone 
structures: A tradition of fine craftsmanship was brought to a 
brilliant climax in the 16th and 17th centuries, and tools that had 
been spare and plain developed during the later Renaissance pe- 
riod (1500-1700) into exquisitely wrought works of-art in their 
own right. The pride of craftsmanship, which has always been 
a part of the work of a craftsman, came to be lavished upon the 
tools themselves. The rise of the guilds, which tended to preserve 
traditional ways of doing things, encouraged at the same time the 
creation of painstakingly embellished tools of all kinds. Many 
were produced for the personal or palace workshops of royal 
patrons. The guilds encouraged specialization of the craftsmen, 
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and the number of specific trades with their distinct tools increased 
greatly. 

Modern Hand Tools.—The period from about 1800 through the 
1960s has been marked by the proliferation of minor variations in 
design and by the introduction of machine-made hand tools. 

Hand tools in the U.S., for example, nearly all have their counter- 
parts in western Europe. American colonists brought with them 
the tools of their country of origin. Also, there developed in 
the years from 1750 to 1850, particularly in the woodworking 
crafts, a distinctively American tool. In general, the tools were 
spare as well as economical to manufacture and use, The result 
was, to many observers, a particularly graceful and unembellished 
character. It is difficult to find a handmade hand tool of this 
period that is not pleasant to look at. 

Factory-made tools were introduced at about the same time as 
machine-made products of all kinds. Machine-made axes appeared 
in quantity in Connecticut around 1820. For about a generation 
after 1830 very large quantities of Sheffield tools (wooden bit- 
stocks with brass fittings, edge tools, files and screw plates, among 
others) were imported from England into the U.S. In the 1840s 
molding planes began to be produced in the U.S., particularly in 
Ohio, and by the 1880s, when machine-made wood moldings made 
the molding planes obsolescent, every joiner’s tool chest contained 
dozens of varieties of this highly specialized tool. With the de- 
velopment of machine-forging in the 1860s, a wide assortment of 
metal wrenches, pliers, bitstocks and planes became available. The 
introduction after 1900 of power-driven hand tools increased the 
rapidity with which work could be done. 

The positive gain from machine-made and power-driven hand 
tools was partly offset by the loss of identification of the craftsman 
with his tools. The tools became merely means to an end that 
often depends less upon a craftsman’s skill and versatility than 
upon his ability to compete with factory-made products. 

Historical Collections of Hand Tools.—Hand tools have sur- 
vived in relatively large quantities. An active interest on the part 
of individual collectors and museums in collecting and preserving 
this facet of our technical heritage has brought thousands of old 
tools out of attics, barns and sheds. 

Fortunately, the integrity of early toolmakers usually insured a 
rugged, high-quality, long-lasting tool. When a tool was laid aside, 

it was not the sort of thing that would be discarded. The custom- 
ary tool chest was also a factor in the survival of tools, for the 
chest made it possible to keep collections intact and to move them 
without excessive preparation. 

Interesting tools from the modern period may be found in a 
number of museum collections. Some of these have assumed value 
as collector’s items, and include: 

1. Molding Planes.—These planes, made in large quantities in 
the U.S. from about 1840 to 1900, have a wooden body; a wooden 
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wedge holds the “iron,” or blade, in place. They are stamped with 
the maker’s name, such as Sandusky, Ohio Tool, Auburn or Chapin. 

2. Other Wooden Planes——Wooden carpenter’s planes were used 
in the U.S. until after 1900, and are still being made in some Euro- 
pean countries. A horn, or handle, at the front end, is typical of 
German planes. Many others have only a flat strike button ahead 
of the throat. A sharp blow on the button will dislodge the wedge 
and iron for readjustment. 

3. Pipe-Boring Tools —Water pipes and well-pump barrels were 
made of logs, bored out by hand, throughout the 19th century, 
Long T-handled twist-augers or spoon-shaped bits are sometimes 
encountered, along with special reamers for preparing compression 
joints. 

4. Measuring Tools—Boxwood carpenter’s rules, substantially 
like those in use today, were machine-divided in England before 
1830, in the U.S. by 1850. Accurate steel machinist’s scales were 
being made in the 1850s. * The pocket-size micrometer caliper 
originated in France in 1848; the first U.S.-made instrument was 
sold in 1868; the standard modern pattern was shown in a patent 
of 1878. Cast-iron spirit levels were widely used in the 1850s. 

Outstanding collections of 18th- and 19th-century hand tools are 
in colonial Williamsburg, Va., where appropriate tools are dis- 
tributed among restorations of craft shops; Bucks County His- 
torical Society museum, Doylestown, Pa.; Shelburne (Vt.) mu- 
seum; and the Pennsylvania Farm museum of Landis Valley, Pa. 
Egyptian tools and tomb models are in the Metropolitan Museum 
of Art, New York city. Roman tools are in the Reading Museum 
and Art gallery, England. 

Descriptions and illustrations of specific hand tools may be 
found in numerous articles including Masonry: Mason’s Tools; 
ScutprurE TECHNIQUES; WoopcuT AND Woop ENGRAVING; 
PNEUMATIC Toots; IRONWORK; BOOKBINDING; ENGRAVING, LINE; 
ANVIL; BRUSH; MICROMETER. 

BIBLIOGRAPHY.—Prehistoric tool development is outlined in Kenneth 
P. Oakley, Man the Tool-Maker (1957). Egyptian tomb models are 
described and illustrated in H. E. Winlock, Models of Daily Life in 
Ancient Egypt (1955). An excellent general work is W. L. Goodman, 
The History of Woodworking Tools (1964), See also Frank H. Wildung, 
Woodworking Tools at Shelburne Museum (1957). Tools of all ages 
are described in Charles Singer et al. (eds.), A History of Technology 
(1954-58), particularly vol. 3, ch. 5, “Tradesmen’s Tools c. 1500-1800.” 
The Chronicle of the Early American Industrial Association is concerned 
chiefly with craftsmen’s tools. For example, see articles on molding 
planes in issues of July 1953 and April and July 1955. (E. S. Fe.) 


HAND TREE (Chiranthodendron pentadactylon), a tree of 
the family Sterculiaceae, native to Mexico, which takes its name 
from the peculiar formation of the flowers, the five bright red 
stamens of the calyx projecting in such a way as to resemble some- 
what the fingers of a human hand—the corolla being absent. It 
is related to the baobab (q.v.) of west Africa. 

HANDWRITING, or chirography, writing with the hand as 
distinguished from print, as a term has come to be more or less 
restricted to mean the form of writing peculiar to each person. 
Thus, in addition to the actual motor act and the resulting script, 
“handwriting” includes also handwriting identification and graph- 
ology. These are the aspects of the subject discussed in this arti- 
cle, along with the teaching of handwriting. Other related aspects 
are discussed in the separate articles on CALLIGRAPHY; PALEOG- 
RAPHY; and WRITING. 

Before the introduction of the typewriter for general use, when 
handwriting had a greater utilitarian value, schools stressed hand- 
writing instruction. In the United States scales were developed 
by E. L. Thorndike, L. Ayers and others for gauging the quality 
of the script from grade to grade in the elementary schools, and a 
series of careful investigations of the handwriting movements were 
undertaken. Studies showed that the pressure on the penholder 
(grip pressure) as well as the pressure of the pen point on the 
paper (point pressure) varies continuously during writing, and 
the speed of writing is not uniform but depends upon the type of 
stroke being made. For example, speed of movement usually rises 
slowly as the stroke begins, comes to a maximum in the middle 
and drops off toward the end. The direction of the stroke, turns 
and loops, complexity of stroke and the type of stroke that pre- 
ceded will alter the speed of a given writing movement. Speed is 
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affected also by length of letter elements, since it usually takes 
more time to make long strokes than to make short ones, By com- 
paring the handwriting movements of good and poor writers, F. N. 
Freeman found that these two groups differ in position of writing 
hand, speed and types of movements in fingers and hand, Con- 
siderable relationship was found to exist between the changes in 
speed and the form of letters, and good writers showed greater 
uniformity in the speed of formation of similar strokes. Later, 
other educators, experimenting with manuscript writing and printed 
script, maintained that the latter type of handwriting is learned 
and executed more speedily because it resembles printed type more, 
Scales were developed for evaluating quality of manuscript writ- 
ing, which is taught increasingly in modern schools in the U.S. 

The handwriting of adults is so individual that it is considered 
unlikely that any two people could really write identical hands. 
This high degree of individualization occurs even among those who 
learned to write from the same school copy under the same teacher. 
Investigations into the handwriting characteristics of children have 
indicated that individualization in graphomotor development be- 
gins very early in life. The scribblings of the preschool child as 
well as the early versions of the child’s copy work are often found 
to show individual characteristics sufficient to identify the author 
of a handwriting specimen. Among the anomalies of early writing 
development is mirror writing; that is, reversed script which reads 
from right to left and is seen as ordinary writing only when re- 
flected from a mirror. Reversal of individual letters to some de- 
gree is part of normal spatial and motor development in children, 
but students of the subject disagree on the physiological processes 
involved in mirror writing. Most agree that it is the left-handed 
child’s natural form of writing; these children however, tend to 
conform to the school standard as they gradually assimilate the 
conventional left-right direction. Brain injuries may result in 
partial or total mirror writing, which in these instances is con- 
sidered a regression to the earlier reversal state. The most famous 
instance of mirror writing is that of Leonardo da Vinci who al- 
legedly did it to keep his scientific work secret. 

Despite the highly individualized character of mature writing, 
it is not always possible to determine age, sex and intelligence 
from the script itself, although expert estimates are better than 
chance. Alfred Binet, the first to investigate graphological claims 
scientifically, carried out a series of experiments in which two 
graphologists, one the talented Crepieux-Jamin, and 15 untrained 
judges participated. Binet found that in estimating the sex of 
the writer of 180 envelopes, the graphologists scored higher than 
the untrained judges. However, the highest score, 79%, made by 
Crepieux-Jamin, left too wide a margin for error for practical 
application when. certainty of sex is crucial, as in court proceed- 
ings. Similar experintents were made for evaluation of age.and in- 
telligence, and again, though the graphologists were consistently 
better than the untrained judges, the percentage of error was too 
high for certainty of evaluation. Nevertheless, Binet considered 
these results promising for the future of graphology. Investiga- 
tions of resemblances in handwriting of blood relatives have in- 
dicated that similarity in handwriting is not so great as in other 
characteristics such as height, weight and intelligence. 

Handwriting Identification.—Identification of handwriting 
assumes great importance in courts of law when the authenticity of 
Signature is contested, Even when the handwriting itself is not to 
be doubted, the conditions under which it was written sometimes 
become of great moment. Such questions as whether the writer's 
hand was forced or guided and whether alterations were introduced 
after the completion of the document often have to be answered 
by the expert. One of the first steps in the investigation of a 
Suspected or disputed writing is to find some genuine writing of 
the disputed author with which to make a comparison. -The writ- 
Ing characteristics which experts use in determining authenticity 
Presuppose that each handwriting has certain permanent character- 
istic features from which the available handwriting sample may 
Vary, and the question is whether the observed variation is within 
expected limits or beyond them. Many ingenious methods have 
been developed to determine the authenticity of a given piece of 
writing: comparison of dates with age of paper, determining 
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whether writing at the creases preceded or followed the creasing, 
and chemical and physical examination of the paper and the ink to 
determine its origin, date of manufacture, date of writing, etc. 
The presence of tremors, types of final strokes for ending words, 
and other characteristics of handwriting which graphologists uti- í 
lize in personality evaluations are also utilized by handwriting ex- 
perts for identification purposes. However, handwriting experts 
usually limit themselves to problems of identification only. 
Graphology.—Handwriting in its relation to personality has 
interested observers for many centuries. Peculiarities in the hand- 
writing of Octavius Augustus were noted by G. Suetonius Tran- 
quillus as early as the 2nd century. The Chinese called attention 
to the relationship between handwriting and personality as early 
as the rth century. In Europe in 1622 Camillo Baldi observed 
that all persons have a recognizably characteristic way of writing. 
Baldi began the analysis of handwriting into its elements, which 
later gave impetus to the French school of Abbé Hippolyte Michon 
(originator of the term graphology) and Crepieux-Jamin, some- 


“times known as the founders of the school of “isolated signs.” 


Their purpose was to relate specific elements in the’ handwriting 
to specific personality traits. In contrast, the intuitive grapholo- 
gists evaluated handwriting by the total impression it made on 
them, without always being able to indicate the exact basis of their 
evaluation. The Chinese philosopher of the 11th century and the 
European poets, artists and philosophers of the 18th—19th century, 
among them Goethe, Poe, Madame de Stael, Leibniz and Gains- 
borough, who were amateur graphologists may be classed with the 
intuitive graphologists. It was not until the close of the 19th 
century that an attempt at a unified approach to graphological 
theory was provided by a study of the handwriting movement itself 
—the graphomotor process rather than the end product. In this 
way handwriting joined speech, gait and facial expression as an 
expressive movement. The features of these expressive movements 
were assumed to be determined internally, reflecting the stresses 
and strains, rhythms and inhibitions which the individual charac- 
teristically experiences in his everyday life. 

In attempting to assess personality from handwriting many in- 
vestigations have been conducted in which the script is analyzed 
into its component elements. Factors such as size of letters, width, 
slant, spacing between letters, degree of connectedness of strokes 
and letters and many other measurable aspects of writing have been 
studied. Other aspects of handwriting which do not lend-them- 
selves to geometrical measurement can also be rated. Among these 
are the form level (over-all evaluation of the character and type 
of form used in writing), degree of ornamentation or simplifica- 
tion of the basic form of the school copy, degree of angularity v. 
curvature, and types of connecting forms between strokes and 
letters. There are definite indicators in the handwriting from 
which the pressure of writing and its speed can be estimated. 
For example, pressure can be gauged by comparing the width and 
degree of darkness of the upstrokes, which usually bear little pres- 
sure, with the width and degree of darkness of the downstrokes, 
in which pressure is usually more pronounced. Similarly, increased 
speed of writing may be gauged from the smoothness of the writ- 
ing, trimness of the strokes, “i” dots and periods that assume the 
form of commas as speed increases, increase in right-tending forms, 
increasing left-hand margins, prolonged lively finishing strokes and 
infrequency of changes in direction after breaks or pauses. 

One of the most fundamental problems in graphology is that of 
finding an underlying dimension for: evaluating all handwriting 
elements in measurable or ratable scales. With the provision of 
such a dimension, size of letters, a measurable element, and form 
level, a ratable one, could be evaluated on the same continuum 
as could all the other characteristics which graphologists consider 
important. Though a start in this direction was made by L. Klages, 
who regarded handwriting as an expressive movement and who tried 
to provide a systematic procedure for analyzing this movement 
along a specified continuum, many graphologists continued to be 
either atomistically analytic or intuitive. The analytic graphol- 
ogists have claimed that each of the handwriting elements has 
specific meaning. Thus, unusually large handwriting is said to 
characterize the ambitious, imaginative person; very small writ- 
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ing, the pedantic person. However, it is recognized that there may 
be more than one cause for the same effect. Minute writing may 
be due to myopia; magnification of script may mask loss of motor 
control. Empirical studies in which attempts are made to relate 
individual handwriting elements to personality traits in an atom- 
istic fashion rarely yield positive results. Many graphologists 
claim that only when the isolated elements are integrated into 
patterns is it possible to find significant relationship with per- 
sonality. 

Klages, maintaining that healthy people express themselves 
rhythmically in all expressive movements and especially in writing, 
suggested that the degree of rhythm exhibited by handwriting is 
a good measure of the wholesomeness of the personality. However, 
he gave no specific system for classifying degrees of rhythm. T. S. 
Lewinson and J. Zubin tried to correct this deficiency by pro- 
viding scales in which the degree of rhythm present in each writ- 
ing element can be judged. These scales have two opposite poles, 
extreme contraction and extreme release, with rhythmic balance 
centred between them. Writing which lacks rhythm as a result 
of inhibited movement is placed at the contraction end of the 
scale, while that which lacks rhythm as a result of deficient con- 
trol is placed at the release end of the scale. The intermediate 
steps in the scale show an increasing degree of rhythm (or a de- 
creasing degree of contraction or release) up to the point of 
rhythmic balance in the centre. Each handwriting element is 
classified on the seven-point scale, and the handwriting of well- 
adjusted normal persons is expected to vary in a bell-shaped curve 
of distribution about the point of rhythmic balance. Standards 
for classifying a given handwriting element on the contraction- 
release scale have been developed. Rose Wolfson applied these 
scales to the writings of delinquent and nondelinquent boys. She 
found that the scales differentiated significantly between the 
two groups, reflecting less rhythm and more release for the de- 
linquent than for the nondelinquent subjects. Moreover, statis- 
tical analysis revealed a cluster of handwriting elements, consisting 
of size of letter, spacing and curvature, etc., which seem to be 
the most important elements in the handwritings of delinquents 
and may also prove to be the most important in all handwriting. 

Another development in graphology was Max Pulver’s interpre- 
tation of the symbolic in handwriting. Following Klages, Pulver 
studied the entire writing, but he interpreted its symbolic charac- 
ter according to dream symbolism and the relations between sym- 
bols and personality according to psychoanalytic theory. 

Some broad claims have been made for graphology in predicting 
and diagnosing various physical and mental ailments—liver, heart 
and gastrointestinal disease, cancer, accident proneness, numerous 
psychiatric diagnostic categories and tuberculosis. It is difficult 
to evaluate the validity of many of these claims because too of- 
ten the data on which they are based lack sufficient control, but 
studies in which scientific controls are utilized do not invariably 
disprove the claims of graphology. Careful comparisons of group 
data on epileptics, schizophrenics and manic-depressives with data 
obtained from comparable normal persons have shown significant 
differences, but such group differences are not suitable for the 
diagnosis of individuals. Similarly, differences have been noted 
between the premorbid and morbid handwriting of patients. Other 
investigators, however, have shown that there are no observable 
differences between the premorbid handwriting of schizophrenics 
and suicides and the handwriting of comparable normal persons. 
Group differences have been reported for stutterers and for crim- 
inals, and the handwriting of mental patients has been found to 
be more variable in its rhythmic qualities on the contraction- 
release continuum proposed by Lewinson and Zubin. A study 
of neurotic patients was conducted in which the answers of each 
patient to a personality questionnaire were compared with the 
answers to the same questions given to him by a graphologist 
based on an analysis of the patient’s writing. This study indicated 
that the graphologist was right significantly more often than she 
was wrong. 

The specific basis for the graphological judgment, however, 
rather than the accuracy or validity of an interpretation, is the 

issue in the development of graphology as a scientific method. 
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Methods which match graphological interpretations with different 
indices (such as personality test scores, self-appraisal estimates 
and friends’ opinions) may show that graphologists can evaluate 
personality with better than chance success, but the exact method 
of analysis is left undefined. Moreover, judges’ opinions as to the 
validity of an analysis are not always conclusive. F. E. Krueger 
and Karl Ziets obtained handwritings from 80 individuals, then, 
without referring to the handwriting specimens, concocted a uni- 
versal personality sketch of the type that astrologists use; each of 
the 80 subjects accepted this sketch uncritically as applying to 
himself. 

The question of the ultimate scientific value of graphology is 
unanswered. The answer will depend largely on the development 
of more adequate laboratory techniques and preparation of more 
objective rating scales, but also on deeper insight into the factors 
underlying personality so that graphological results can be related 
to stable criteria of personality measurement. (J. Z.; R. W.) 

Teaching Handwriting.—Teaching handwriting is one of the’ 
basic tasks of the elementary grades in all school systems. The 
form of instruction differs according to the nature of language 
script, the system of instruction and the availability of writing 
materials and instruments. Where Roman-type letters are in use, 
instruction tends toward the use of whole words. Many countries 
have adopted simplified forms of writing to help children overcome 
difficulties in beginning instruction. In countries using an’ alpha- 
betic language, the simplified form is called variously script, print- 
script or manuscript writing. Most children are expected to have 
some skill in handwriting by the age of eight or nine, at which — 
time, in the United States, they change from manuscript to cursive 
(slanted, connected, with special letter forms) writing. The hands 
commonly taught to British children, after the initial experience 
with manuscript writing, include that recommended for use in the 
civil service, Marion Richardson’s script and the so-called italic 
script. 

Teachers generally emphasize correctness of letter formation, 
neatness of writing, uniformity of letters, spacing of letters and 
words, alignment of words and sentences, and speed of writing. 
Instruction begins with drawing or tracing of letter forms or words 
and moves to more rapid writing of words as skill is gained. Speed 
is not emphasized early in instruction, however. Greatest attention 
is paid to proper body and paper position, less attention to wrist 
and least to proper arm movements. Many devices are used in — 
teaching handwriting—copying from letter form models, exercises 
and drills in drawing lines or circles, tracing of letter forms with 
stylus or pencil—as well as procedures that emphasize rhythm 
(counting, music). Ordinarily lower case letters are introduced 
first, then upper case and then numerals. Seven letters—r, t, 6, 
a, o, s and t—account for more than half thé illegibilities in hand- 
writing, and r, e and a are the most difficult to master. Failure 
to close letters, closing looped strokes, looping nonlooped strokes 
and straight rather than rounded strokes are the major cduses for 
poor letter forms. 

Beginners generally start with large pencils and paper ruled with 
4in. or 1 in. spacing; sometimes unlined paper is used to encourage 
them to concentrate on the shape and content of what they write. 
There is an increasing tendency, however, to have the child use in 
writing instruction the same kind of writing instrument that he 
uses in general writing and will use later as an adult, Greater use 
thus is being made of well-designed adult pencils and ball-point 
and fountain pens. 

The majority of apparently left-handed children can be taught 
to write with the right hand, but the desirability of interfering with 
the child’s spontaneous preference is highly questionable (see 
Hanvepness). Increasing use is being made of handwriting scales 
for the evaluation of writing. (V. E. H.) 

BBLIocRAPHY.—/Identification and Graphology: E. L. Thorndike, 
Handwriting (1910); F. N. Freeman, The Handwriting Movement 
(1918) ; R. Saudek, Experiments With Handwriting (1928) ; E. U. Con- 
ard, Trends in Manuscript Writing (1936) ; K. Fuller, Psychology and 
Physiology of Mirror Writing, University of California Publications, 
vol. ii, no. 3, pp. 201-258 (1918); A. Binet, “Le Sex de l'écriture,” La 
Revue, 27:17-36 (1903) ; J. Downey, Graphology and the Psychology 
of Handwriting (1919); A. S. Osborn, Questioned Documents, rev. ed. 
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(1944); L. Klages, Handschrift und Charakter (1940) ; T. S. Lewinso 
and J. Zubin, Handwriting Analysis (1942); R. Wolken. in H. and G 
Anderson (eds.), An Introduction to Projective Techniques, pp. 416-456 
(1951) ; M. Pulver, Symbolik der Handschrift (1931); W. Wolff, The 
Expression of Personality, ed. by G. Murphy (1943) ; G. W. Allport and 
P. E. Vernon, Studies in Expressive Movement (1933); C. Tripp, F. 
Fluckiger and G. Weinberg, Measurement of Handwriting Variables, 
Perceptual and Motor Skills, monograph suppl. 5 (1957) and Effects 
of Alcohol on the Graphomotor Performances of Normals and Chronic 
Alcoholics, suppl. 9 (1959). (J. Z.; R. W.) 
Teaching Handwriting: Committee on Research in Handwriting, 
Handwriting in Wisconsin (1951) ; William S. Gray, The Teaching of 
Reading and Writing: an International Survey (1956); Theodore L. 
Harris, “Handwriting,” in C. W. Harris (ed.), Encyclopedia of Educa- 
tional Research, 3rd ed. (1960) ; Virgil E. Herrick, “Practices in the 
Teaching of Handwriting in the United States—1960,” in New Horizons 
in Handwriting Research (1962); International Conference on Public 
Education, The Teaching of Handwriting (1948) ; M. Richardson, Writ- 
ing and Writing Patterns (1948). (V. E. H.) 


HANDY, WILLIAM CHRISTOPHER (1873-1958), U.S. 
Negro composer who established the popularity of the blues. The 
son of a minister, he was born at Florence, Ala., on Nov. 16, 1873. 
He was a schoolteacher in his youth and later was a bandmaster. 
Though he became blind at the age of 30 he conducted:his own 
orchestra from 1903 to 1921. With his “Memphis Blues” (1911), 
an election campaign song for the mayor (Edward H. “Boss” 
Crump) of Memphis, and especially his “St. Louis Blues” (1914), 
he introduced a nostalgic element into the prevalent ragtime, 
chiefly by means of the “blue” lowered seventh, which became a 
characteristic feature of this music. He published anthologies of 
Negro spirituals and blues and also studies of Negro musicians 
in the U.S. He died in New York city on March 28, 1958. See 
also Jazz. For a portrait see NEGRO, AMERICAN. 

See W. C. Handy, Father of the Blues (1941). 

HAN FEI TZU (d. 233 3.c.), Chinese thinker and scholar, 
who brought to its consummation the! theoretical development of 
Legalism. The Legalist School, which evolved in the closing phase 
of the feudal system in ancient China, furnished the operational 
principles of an autocratic, totalitarian imperial system. The sys- 
tem was formally inaugurated in 221 B.C: by the king of Ch’in 
who thus became the First Emperor of a unified China (see SHIH 
Hvanc Tı). Han Fei was a prince of Han and author of some 
50 essays on statecraft. In 234 he was sent as an emissary from 
Han to the court of Ch'in, where the’king, favourably impressed 
by his views, invited him to remain. A year later the first minis- 
ter, Han Fei’s former schoolmate Li Ssu (q.v.), and another ot- 
ficial, jealous of his talents, slandered him and forced him to com- 
mit suicide in prison. 

Like his predecessors, Han Fei accepted change as a law of 
human society and judged institutions by their adaptability to 
Present needs, Taking a dim view of human nature, he advised 
tulers against dependence on the loyalty or intelligence of their 
Subjects. Morality being totally irrelevant to political life, the 
task of government was not to make men good but to prevent 
them from acting contrary to the ruler’s interests. Whatever his 
Personal qualities, the ruler as sole possessor of supreme authority 
was entitled to unconditional obedience. His person and his laws 
were beyond criticism, Rebellion and tyrannicide could not be 
Justified because these inevitably led to disorder. (Han Fei 
credited Shen Tao [350-275 8.c.?] with the authorship of this 
authoritarian doctrine.) Laws and “craft” were the two indis- 
pensable means by which the ruler controlled the state. Following 
Kung-sun Yang (q.v.), Han Fei held that the ruler alone made 
laws by which all deeds and words were to be judged. When 
laws were precisely formulated, officially promulgated, and rigidly 
enforced by means of liberal rewards and strict punishments, the 
ruler would be able to administer his realm without difficulty. 
Agreeing with Shen Puchai (chief minister of Han, d. 337 B.c.), 
Han Fei held that the ruler must use “craft” to detect and foil 
the intrigues and plots contrived endlessly against him by his sub- 
ordinates, To place confidence in or to lend power to any one 
pf them was to court disaster. 

See Han Fei Tzu: Basic Writings, Eng. trans. by Burton Watson 


(1964) ; The Complete Works of Han Fei Tzu, Eng. trans. by-W. K. 
iao, 2 vol. (1930-59), Kes 5 (K. Hs.) 
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HANGAR: see AIRPORT. 

HANGCHOW (Hanc-cHov), one of the notable historic 
cities of China and capital of Chekiang province. Pop. (1953) 
696,600; (1958 est.) 794,000, Its importance is largely the prod- 
uct of its position. It lies at the mouth of the basin of the Ch’ien- 
T’ang river, which drains west Chekiang, and at the head of Hang- 
chow bay. It is the natural link between the thickly peopled plains 
on either side of the bay and is the outlet of west Chekiang. Hang- 
chow has a wider significance through its position on the south 
margin of the Yangtze delta and through its participation in the 
cultural development of the deltaic cities. It is the focal point 
for the southern ends of the waterways of the delta and is the 
southern terminus of the Grand canal (Yiin Ho); which was from 
the time of the Mongols to the mid-19th century the main avenue 
of communication between the Yangtze delta and Peking. Yet the 
greatest days of Hangchow were before the completion of the 
Grand canal as a route between north and south. It was during 
the later Sung dynasty (A.D. 1127-1280), when the Chinese had 
retreated before the Mongols south of the Yangtze and had estab- 
lished their capital at Hangchow that the city reached the height 
of its importance, becoming the scene of intense literary activity 
of the period. Hangchow was then called Linan but popularly 
known as King-shih (the capital), from a corruption of which 
Marco Polo’s Kinsai was derived. 

Hangchow has been a commercial centre of great importance 
from the T’ang period onward. Although one of the points where 
the system of inland waterways which thread the Yangtze delta 
reaches the sea, Hangchow itself has never been a port for sea- 
going vessels, its port functions being restricted to inland naviga- 
tional shipping. From the T’ang to the Yiian periods it utilized 
Kan-p’u farther down Hangchow bay, and with the continued silt- 
ing of the bay, its seagoing trade has had to pass through Shanghai. 
The total trade of the port before World War II was slightly less 
than that of Soochow or Chen-chiang, which are also within the 
delta and on the Grand canal. Hangchow is of some importance 
industrially, the most important industry being silk manufacture, 
based on the famous sericultural region of northwest Chekiang. 
Like Nanking, Hangchow is a silk-weaving rather than a silk-reeling 
centre. After 1949, a jute-sack industry developed in Hangchow. 
A considerable number of rice-hulling and cleaning mills reflected 
the rice culture of the surrounding plains. 

The city is built at the foot of a beautiful range of hills, the 
Hsi-t’ien-mu shan, or Eye of Heaven mountains, and by the shores 
of the famous Hsi Hu, the Western lake, The beauty of its build- 
ings and gardens equals the charm of its situation among hills and 
valleys studded with some of the most. famous monasteries in 
China. Hence the Chinese proverb: “There is Heaven above and 
Soochow and Hangchow below.” 

To Marco Polo it was incomparably the finest city in the world. 
This beauty was sadly tarnished in 1861 by terrible devastations 
during the Tai P’ing rebellion, but the city, in a somewhat mod- 
ernized form, largely recovered its prestige and still ranked as one 
of the leading cities of China. 

After 1928, with the establishment of the national government 
at Nanking, Hangchow gained new importance as the capital of the 
native province of Chiang Kai-shek. Emphasis on cleanliness of 
streets and buildings, and a model police force, were some of the 
accomplishments. No foreign treaty port rights were recognized 
in Hangchow itself where only foreigners in Chinese service or mis- 
sionaries were permitted to reside. > 

The city became the home of the National Chekiang university 
and the Hangchow Christian college, which continued its work un- 
til 1941 in Shanghai. 

Hangchow is linked by rail with Shanghai, Ningpo and Nan- 
chang. The city was held by the Japanese from 1937 until the 
end of World War II in 1945.- In 1949 it was captured by Com- 
munist forces. (T. Sp.) 

HANGING is one of five methods used in the western world 
for executing persons sentenced to death for crime, the others 
being electrocution, guillotining, gassing and shooting. Hanging 
is the method used in some U.S. states, in England, Scotland and 
the commonwealth countries. 
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United States.—Execution by hanging was introduced early in 
colonial America by the English settlers. In 1630, according to 
Joseph Dillaway Sawyer in History of Pilgrims and Puritans, a 
John Billington was hanged at Plymouth in “ye first execution 
amongst them” for his murder of “one John New-comin” whom 
he “shote .. . with a gune, whereof he dyed.” 

Before the wide acceptance in the roth century of the scaffold 
and the hangman’s knot, which made possible a quick snapping of 
the spinal column, the victim often suffered slow strangulation 
before death. 

In the United States the last public execution, a hanging, oc- 
curred in Kentucky in Aug. 1936. The number and type of wit- 
nesses attending executions are now highly restricted by law and 
administrative regulations. By the second half of the 20th cen- 
tury the laws of only six states (New Hampshire, Iowa, Kansas, 
Montana, Idaho and Washington) still prescribed hanging as the 
method of execution. One other state, Utah, gave the prisoner the 
right to choose between hanging and shooting. The tendency 
in the United States to replace hanging with some other method 
of execution is reflected in the fact that of the 48 executions that 
took place during 1958, only one was by hanging. 

England and Scotland.—The procedure of an execution in 
England and Scotland is similar. The executioner and his as- 
sistant travel to the prison the day before that fixed for the execu- 
tion. They observe the prisoner and are told his height and weight. 
They then go through the procedure of the execution using a sack 
of the same weight as the prisoner. The proper drop is calculated 
with regard to the physical characteristics of the prisoner. The 
trap upon which the condemned person stands is formed of two 
hinged leaves held in position from below by bolts which are with- 
drawn when a lever is pulled. Above the trap a rope is attached 
to an overhead beam in such a way that it can be adjusted to the 
proper height. j 

The execution-is carried out in the presence of the sheriff or 
undersheriff. At the time appointed the executioner enters the 
condemned “‘cell,” pinions the prisoner’s arms behind his back and 
leads him to the appropriate spot on the trap of the gallows. The 
assistant executioner then pinions the prisoner’s legs, while the 
executioner puts a white cap over his head and the noose around 
his neck. 

The knot of the noose is drawn tight on the left jaw where it is 
held in position by a sliding ring. The executioner then pulls the 
lever and the prisoner falls through the trap thereby suffering 
fracture or dislocation of the first three cervical vertebrae and so 
damaging the vital centres of the spinal cord. It is said that the 
dislocation of the vertebrae causes immediate unconsciousness and 
there is no chance of a later recovery since breathing is no longer 
possible. 

Apart from the sheriff the persons required to be present are 
the jailer, chaplain and prison surgeon and such other officers of 
the prison as the sheriff requires. Relatives and some other per- 
sons may be permitted to attend. 

Hanging was derived by the Anglo-Saxons from their German 
ancestors (Tacitus, Germ., 12). In England hanging was estab- 
lished as a punishment for homicide by the time of Henry II, and 
in the middle ages every town, abbey and nearly all important 
manorial lords had the right of hanging. From the 1 2th century the 
jurisdiction of the royal courts became exclusive. Until 1868 
hangings took place in public. During the early years of the 
modern period, the corpse was gibbeted (ż.e., hung in chains) and 
allowed to remain in a public place as a warning to evildoers. 

See also CaprraL PUNISHMENT. 

BIBLIOGRAPHY. —Franz Schmidt, Hangman’s Diary (1928); Horace 
William Bleackley, Hangmen of England (1929); August Mencken 
(ed.), By the Neck (1942); Justin Atholl, Shadow of the Gallows 


(1954); Charles Duff, A New Handbook on Hanging (1955). 
(P. E. L.; R. G. C1.) 


HANKEY, MAURICE PASCAL ALERS HANKEY, 
ist Baron (1877-1963), British soldier and politician, the first 
holder of the office of secretary to the British cabinet, was born 
at Biarritz, Fr., on April 1, 1877. Educated at Rugby, Eng., and 
at the Royal Naval college, Greenwich, he served in the Royal 
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Marine artillery (1895-1901) and in the naval intelligence depart- 
ment (1902-06). He became secretary to the committee of im- 
perial defense in 1912 and when Lloyd George became prime 
minister (Dec. 1916), Hankey was given, in addition, the new ap- 
pointment of secretary to the war cabinet. After World War I 
he continued as secretary to the cabinet and to the committee of 
imperial defense, posts that he occupied until 1938. He was raised 
to the peerage in 1939. At the outbreak of World War II he was 
recalled to service, and was a cabinet minister until 1942. 

His knowledge, wisdom and experience were used by a succession 
of prime ministers, and he was British secretary at several interna- 
tional conferences, notably at Versailles (1919), Washington 
(1921), Genoa (1922), London (1924), The Hague (1929-30) and 
Lausanne (1932). His retirement from public service was the 
prelude to an independent and very full life as a regular speaker in 
the house of lords, as chairman of several scientific and technical 
committees and as British representative on the Suez Canal com- 
pany. In his Politics, Trials and Errors (1949) he strongly -op- 
posed the war crimes trials after World War II, especially those 
in Tokyo. In 1951 he delivered the Romanes lecture at Oxford. 
He died at Redhill, Surrey, on Jan. 26, 1963. (F. S.G. P.) 

HANKOW (Han-x’ov),a member city of the tri-city conurba- 
tion of Wu-han on the left bank of the Han river where it joins 
the Yangtze in Hupeh province, China. Hankow was merged in 
1950 with the adjacent cities of Han-yang and Wu-ch’ang to form 
the single metropolis of Wu-han. See WU-HAN. 

HANN, JULIUS (1839-1921), Austrian meteorologist and 
climatologist, acquired a world-wide reputation for his works on 
atmospheric dynamics and thermodynamics, the “atmospheric 
pulse,” cyclones and climatology. He was born near Linz, Upper 
Austria, on March 23, 1839. In 1865 he became editor of the 
Zeitschrift der Oesterreichischen Gesellschaft fiir Meteorologie, 
and from 1877 was occupied in the Central Meteorological insti- 
tute at Vienna. In 1873 he was appointed professor of physics at 
the University of Vienna, 

He died in Vienna on Oct. 1, 1921. 

Hann’s principal works are Die Erde als Ganzes; Die Atmo- 
sphére und Hydrosphire (1872); Handbuch der Klimatologie, 3 
vol. (1908; rev. ed. by Karl Knoch, 1932); Lehrbuch der Meteo- 
rologie, 3d ed. (1914) and many papers in his own Zeitschrift and 
the reports of the Akademie der Wissenschaften. 

HANNA, MARCUS ALONZO (1837-1904), U.S. indus- 
trialist and politician, was born at New Lisbon (now Lisbon), 
Columbiana county, O., on Sept. 24, 1837. He came to the fore- 
front of the American political scene in the year 1896 when he 
successfully engineered the nomination and election to the presi- 
dency of William McKinley. He personified the political strength 
of industrialism in the United States. 

In 1852 his family moved to Cleveland, After completing a pub- 
lic school education he attended Western Reserve college for a few 
months, then joined his father in a wholesale grocery business. In 
1864 he married Charlotte Augusta Rhodes, and her father, Daniel 
P. Rhodes, made Hanna a partner in his coal and iron business. 
He devoted himself to this firm and became its dominant member; 
in 1885 the business was reorganized as M. A, Hanna & Company: 
In time his various other enterprises included shipping and ship- 
building, banking, street railways, the Cleveland Herald and the 
Cleveland opera house. 

Hanna was also active in politics, He believed that the welfare 
of all business (and, consequently, of the country) was dependent 
upon the success of the Republican party. He worked for a sus- 
tained national effort among businessmen to ensure that success, 
and took it upon himself to find men who would best serve the 
party in the highest office, the presidency. After supporting James 
Garfield and John Sherman, he put his strength behind William 
McKinley. 

When McKinley was re-elected governor of Ohio in 1893, Hanna 
withdrew from his own personal business affairs and devoted him- 
self to preparing the way for McKinley’s nomination as president. 
At his own expense, and with the help of paid assistants, he cam- 
paigned to persuade party leaders that McKinley was the ideal — 
candidate. He succeeded brilliantly, was chosen national chairman 
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of the Republican party in 1896 and, after raising an unprecedented 
fund from wealthy individuals and corporations, he managed the 
victory of McKinley over William Jennings Bryan. 

Hanna was appointed to the U.S, senate in 1897 and served there 
as one of the Republican inner circle until his death in Washington, 
D.C., on Feb. 15, 1904, 

BrstrocraPHy.—Herbert Croly, Marcus Alonzo Hanna (1912); 
Thomas Beer, Hanna (1929) ; W. A. White, Masks in a Pageant (1930) ; 
J. F. Rhodes, The McKinley and Roosevelt Administrations (1922) ; 
Margaret Leech, In the Days of McKinley (1959). (T. H. Gr.) 

HANNIBAL. Many Carthaginian generals: bore this name, 
but the absence of Carthaginian patronymics sometimes makes it 
difficult to distinguish them. 

HANNIBAL (d. 406 B.c.); son of Gisgo (Gisco), was outstanding 
among them. He was general in Sicily when the Segestans, after 
the defeat of the Athenian expedition to Sicily in 413 (they had 
appealed to the Athenians in 416 against Selinus; see PELopon- 
NESIAN War), requested the Carthaginians to help them in an at- 
tack on Selinus (mod. Selinunte), which was supported by pro- 
Spartan Syracuse. Hannibal landed at Lilybaeum (mod. Marsala) 
in 409 B.C., sacked Selinus after a siege of nine days’ duration and 
proceeded to lay siege to Himera, which was. defended by an army 
under Diocles of Syracuse. Fearing for the safety of their own 
city, the Syracusans withdrew and exposed Himera to the savage 
plundering of Hannibal and his troops, who razed the city and 
executed 3,000 of its male inhabitants. He returned in triumph to 
Carthage, but in 406 B.c. was prevailed upon to lead another ex- 
pedition to Sicily in association with his cousin Himilco. This 
great expedition aimed to overthrow Agrigentum (mod. Agri- 
gento), but during the siege of that city a pestilence, to which Han- 
nibal fell victim, overtook the army. 

BıBLIocRAP HY —Diodorus Siculus, xiii, 43-44 ; 54-62 ; Xenophon, Hel- 
lenica, i, 1; B. H. Warmington, Carthage (1960). 

HANNIBAL (247-183 or 182.8.c.), son of Hamilcar Barca, was the 
most famous of the bearers of, this name and is generally recog- 
nized as one of the greatest military leaders of antiquity. Accord- 
ing to Polybius and Livy, the main Latin sources for his life, he 
was taken to Spain by his father and at an early age was made to 
swear eternal hostility to Rome. As it turned out, from the death 
of his father in 229/228, Hannibal’s life was one of constant strug- 
gle against Rome, 

Early Career.—His earliest commands were given to him in the 
Carthaginian province of Spain by Hasdrubal, son-in-law and suc- 
cessor of Hamilcar, and although nothing is known of the details 
of his earliest campaigns, he clearly emerged as a successful officer, 
for, on the assassination of Hasdrubal in 221 B.C., the army pro- 
claimed him, at the age of 26, its commander in chief and the 
Carthaginian government hastened to ratify his field appointment. 

Hannibal immediately turned himself to the consolidation of 
the Punic hold on Spain., He fought against the Olcades and cap- 
tured their capital, Althaea; quelled the Vaccaei in the northwest; 
and in 221, making Cartagena (q.v.) his base, won a resounding 
victory over the Carpetani in the region of the Tagus river. 

In the spring of 219 B.c. Hannibal made an attack on Saguntum, 
an independent Iberian city south of the Ebro river. In the treaty 
between. Rome and Carthage subsequent to the First Punic War 
(see CartHace; Punic Wars) the Ebro had been set as the north- 
ern limit of Carthaginian influence in the Iberian peninsula. Sa- 
guntum was indeed south of the Ebro, but the Romans had “friend- 
ship” (though perhaps not an actual treaty) with the city and 
regarded the Carthaginian attack on it as an act of war. The siege 
of Saguntum was.a protracted one (eight months) and in. it Han- 
nibal was severely wounded, The Romans, who had sent envoys 
In protest (though they did not send an army to help Saguntum), 
after its fall demanded the surrender of Hannibal, though under 
What terms it is difficult to see, since Carthage had not violated 
the letter of the treaty, Thus began the Second Punic War, de- 
clared by Rome and conducted, on the Carthaginian side, almost 
entirely by Hannibal. 

The March Into Gaul.—Hannibal spent the winter of 219/218 
B.C. at Cartagena (Carthago: Nova, the capital of Carthaginian 
Spain) in active preparations for carrying the war into Italy. 
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Leaving his brother Hasdrubal in command of a considerable army 
for the defense of Spain and north Africa he crossed. the Ebro in 
April or May of 218 and marched into the Pyrenees (the Romans, 
shortly before they heard of this, decided on war). There his 
army—which consisted, according to Polybius, of 90,000 infantry, 
12,000 cavalry (Polybius’ figures are probably exaggerated; a total 
force of about 40,000 is more likely) and a number of elephants— 
met with stiff resistance from the Pyrenean tribes. This and the 
desertion of some of his Spanish troops greatly diminished his 
numbers, but he was able to reach the Rhône river with but little 
resistance from the tribes of southern Gaul. Meanwhile Publius 
Cornelius Scipio transported his army, which had been detained in 
north Italy by a rebellion of the Boii, by sea to Massilia (Mar- 
seilles). As Scipio moved northward along the right bank of the 
Rhone he learned that Hannibal, anxious to avoid battle, had 
already crossed the river and was marching northward on the left 
bank. 

The Roman general, realizing now that it was Hannibal’s in- 
tention to cross the Alps and being uncertain by which Alpine 
pass the enemy would descend into the north Italian plain, him- 
self embarked for north Italy to take command of the two legions 
stationed there, while he sent his brother Gnaeus, in command of 
the two legions on the Rhône, to campaign against the Carthaginian 
forces which still remained in Spain. 

A great deal of controversy has surrounded the details of Han- 
nibal’s movements after the crossing of the Rhône. Polybius states 
that it was crossed while the river was still in one stream at a 
distance of four days’ march from the sea. Fourques, opposite 
Arles, is thought by these calculations to be the most likely place. 
Hannibal used coracles and boats locally commandeered; for the 
elephants he made jetties out into the river and floated the ele- 
phants from these on earth-covered rafts. Horses were embarked 
on large boats or made to swim. During this operation hostile 
Gauls appeared on the opposite bank, and Hannibal dispatched a 
force under Hanno to cross farther upstream and attack the Gauls 
in the rear. 

After this successful operation and after receiving a deputation 
of friendly Gaulish leaders headed by those of the north Italian 
Boii, whose superior knowledge of the. Alpine passes must have 
been of the greatest value to Hannibal’s plans, the Carthaginians 
crossed the Durance river (or more probably an ancient branch 
of it that flowed into the Rhône near Avignon) and passed into 
an area which both Polybius and Livy call “the island.” This 
area, the identification of which is the key to Hannibal’s subse- 
quent movements on land, was, according to Polybius, a fertile, 
densely populated triangle bounded on one side by hills, on the 
second by the Rhône and on the third by a river which Polybius 
called Skaras and Livy Arar. Much controversy and textual emen- 
dation have surrounded these two names, but the most convincing 
proposal is that both are variant names for the Aygues river, which 
arises in the Alps of Dauphiné and flows in a southwesterly direc- 
tion to meet the Rhône near Orange at an angle of about 60°, thus 
cutting off a triangle of land whose third side is bounded by a range 
of mountains called Les Baronnies, This river fits the descriptions 
both of Livy (that it rose in the Alps and flowed near the territory 
of the Allobroges) and of Polybius. 

Here on the “island” a civil war was being fought between two 
brothers (of what tribe it is not clear). Brancus, the elder of these, 
in return for Hannibal’s help, provided new equipment for the 
Carthaginian army, which after marching about 750 mi. in four 
months from Cartagena was in sore:need of new supplies. 

The Alpine Crossing.—Passing, according to Livy, through the 
territory of the Celtic Tricastini, along the far edge of the territory 
of the Vocontii and through the territory of the Tricorii, Hannibal’s 
army approached the Alps by either the Col de Grimone or the 
Col de Cabre, through the basin of the Durance and out of this 
by either the Pass of Mont-Genévre or, more likely, the Col de la 
Traversette, descending into the territory of the Taurini, who, un- 
like the Insubres beyond them, were ill disposed to the Carthagin- 
ians. Hannibal’s first action therefore was to storm their chief 
town, the modern Turin. | 

A number of details have been preserved about this great feat ` 
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of military enterprise. It is not known whether there were Punic 
accounts of the march; none is referred to by classical authors, 
but two Greeks, Sosilos, teacher and biographer of Hannibal, and 
Silenos, a war commentator, are mentioned as sources by Cornelius 
Nepos. Silenos’ work was translated by Lucius Coelius Antipater 
and was known to Livy. It is Polybius however who gives the 
fullest account; he himself traversed Hanmibal’s route more than 
60 years later, lived in the household of Aemilius Paulus (Paullus), 
was tutor to Publius Scipio Aemilianus and was present at the fall 
of Carthage. He provides details for each of the 15 days of the 
Alpine crossing. 

In the initial days of the Alpine crossing the danger came from 
the Allobroges, who attacked the rear of Hannibal’s column. 
(Along the middle stages of the route other Celtic groups attacked 
the baggage animals and rolled heavy stones down from the heights 
on the enfilade below, thus causing both men and animals to panic 
and lose their footings on the precipitous paths. Hannibal took 
countermeasures, but these involved him in heavy losses in men.) 
He was able on the third day to capture a Gaulish town, perhaps 
near Aspres-sur-Buech, and to provide the army from its stores 
with rations for two or three days, Harassed by the daytime at- 
tentions of the Gauls from the heights and mistrusting the loyalty 
of his Gaulish guides, Hannibal on the seventh day bivouacked on 
a large bare rock to cover the passage by night of his horses and 
pack animals in the gorge below. It was already October and snow 
was falling on the summit of the pass, making the descent even 
more treacherous. Upon the hardened ice of the previous year’s 
fall the soldiers and animals alike slid and foundered in the fresh 
snow. On the 12th day a landslide had blocked the narrow track 
and the army was held up for one day while it was cleared. Finally 
on the 15th day, after a journey of five months from Cartagena, 
with 20,000 infantry and 6,000 cavalry intact, Hannibal descended 
into Italy, having surmounted the difficulties of climate and terrain, 
the guerrilla tactics of inaccessible tribes and the major difficulty 
of commanding a body of men diverse in race and language under 
conditions to which they were ill fitted, 

Few of Hannibal’s 38 elephants survived this ordeal. An Etrus- 
can coin of the 3rd century B.c. is stamped on the obverse with 
a Negro head and on the reverse with an Indian elephant, perhaps 
one of Hannibal’s surviving beasts. Carthaginian coins of Carta- 
gena picture on their reverse sides elephants and their riders, 
These are African elephants, which were still found in numbers in 
the foothills of the Atlas mountains in Hannibal’s time. Some 
authorities think that Hannibal might also have used Indian ele- 
phants since these were used in the army of Alexander the Great. 
The Ptolemies of Egypt captured Indian elephants from Seleucid 
princes, and Ptolemy II perhaps lent these as well as the large sum 
of money he is known to have lent to Carthage in the First Punic 
War. 

The War in Italy—Hannibal’s forces were now totally inade- 
quate to match against the proconsular army of Scipio, who had 
rushed to the Po river to protect the recently founded Roman 
colonies of Placentia and Cremona. The first action between the 
two armies took place on the plains west of the Ticino river in 
conditions which turned the battle favourably for Hannibal’s Nu- 
midian cavalry. The Romans withdrew to Placentia. Scipio had 
been severely wounded. After a number of maneuvers which 
failed to lead to a second engagement, the consular army of Sem- 
pronius Longus joined forces with that of Scipio at the Trebia river 
just south of Placentia, and although greatly superior in numbers 

were decisively defeated by Hannibal on its left bank (Dec. 218 
B.c.). This victory brought both Gauls and Ligurians to Hannibal’s 
side and his army was considerably augmented by Celtic recruits. 
After a severe winter (in which he contracted an eye infection) 
he was able to advance in the spring of 217 B.C. as far as the 
Arno river. Although two Roman armies were now in the field 
against him, he was able to outmaneuver that of Gaius Flaminius 
at Arretium and reached Faesulae (mod. Fiesole) and Perugia. By 
design this move led Flaminius’ army into open combat, and as it 
passed between the northern shore of Lake Trasimeno and the op- 
posite hills, Hannibal’s troops from their prepared positions all but 
annihilated it, killing thousands and driving others to drown in the 
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lake. Reinforcements of about 4,000 cavalry under Gaius Centen- 
ius were intercepted before they arrived on the battlefield and were 
destroyed. 

This was one of the greatest defeats suffered by Rome, but the 
Carthaginian troops were too worn to clinch their victories and 
march on Rome. Hannibal, furthermore, nurtured the vain hope 
that the Italian allies of Rome, whose attachments he always un- 
derestimated, would defect and cause civil war. 

The summer of 217 was spent resting at Picenum, but toward the 
autumn and during the winter he ravaged Apulia and Campania; 
during this time the famous delaying tactics of the army under Q, 
Fabius Maximus Cunctator (see Faprus) prevented anything but 
skirmishes between the two armies. Suddenly in late winter 216 
Hannibal moved southward and seized the large army supply depot 
at Cannae on the Aufidus river. There early in August was fought, 
against an army of 50,000-55,000 (according to Livy; see CANNAE) 
under the command of L. Aemilius Paulus and Gaius Terentius 
Varro, the famous battle of Cannae, in which, while the Gauls and 
Iberian infantry of Hannibal’s centre line yielded (without break- 
ing) before the drive of the numerically superior Roman infantry, 
the Libyan infantry and cavalry of Hannibal’s flanks stood fast, 
overlapped the Roman line and in a rear encircling movement 
turned to pursue the victorious legionaries in the rear. 

This third of Hannibal’s great land victories in Italy brought 
the desired effect: Apulia, Lucania, Bruttium and the city of Capua 
were among the places which defected from the Italic confederacy. 
But even with this victory behind him Hannibal did not march 
on Rome but spent the winter of 216-215 in Capua. Gradually 
the Carthaginian fighting strength weakened. The strategy sug- 
gested by Fabius was put into operation: to defend the cities loyal 
to Rome; to try to recover, where opportunity offered, those cities 
which had fallen to Hannibal; never to enter battle when the enemy 
offered it but rather to keep the Carthaginians alert in every 
theatre of war. Thus Hannibal, unable because of inferior num- 
bers to spread his forces to match the Romans and unable to 
employ this concentrated strength in a decisive battle, passed from 
the offensive to a cautious and not always successful defensive in 
Italy, inadequatety supported by the home government at Carthage 
and, because of the Roman command of the sea, forced to obtain 
local provisions for protracted and ineffectual operations. 

Between 215 and 213 Hannibal, except for the capture of Taren- 
tum (mod. Taranto), gained only minor victories; neither Philip V 
of Macedonia nor the Syracusans in Sicily (who had alike risen 
against Roman domination on the inspiration of the Carthaginian 
victories) were able to render direct aid. Reinforcements from 
Carthage were few. In 213 Casilinum and Arpi (captured by Han- 
nibal in winter 216-215) were recovered by the Romans, and in 
211 Hannibal was obliged to march to relieve the Roman siege of 
Capua. Despite Hannibal’s countermeasure of a quick march to 
within three miles of the strongly fortified walls of Rome, Capua 
fell. In the same year in Sicily (211) Syracuse fell and by 209 
Tarentum in south Italy had also been recaptured by the Romans. 

The War in Spain.—Meanwhile after years of indecisive war- 
fare in Spain the successes of Publius Cornelius Scipio (Africanus) 
dealt severe blows to Carthaginian power in the peninsula. In 208 
Hasdrubal, detaching a force from the main Carthaginian army, 
crossed the Alps (probably by his brother’s route) to go to Han- 
nibal’s aid. Hasdrubal’s army was however defeated at Metaurus 
in north Italy (207) before the Carthaginian armies could effect 
a junction. His last hope of making a recovery in central Italy 
thus dashed, Hannibal concentrated his forces in Bruttium, where 
with the help of his remaining allies he was able to resist Roman 
pressure for four more years. 

The War in Africa.—Scipio, however, fresh from his victories 
in Spain, with the reluctant permission of the senate, struck at 
north Africa, breaking Carthage’s principal ally, Syphax (203), 
king of the Massaesylian Numidians, and endangering Carthage. 
In order to go to the help of his country Hannibal abandoned Italy 
in 203. Although a preliminary armistice had already been de- 
clared and the Carthaginian armies had accepted Scipio’s severe 
terms (winter 204-203), Hannibal concentrated the remnants of 
the Carthaginian forces at Hadrumetum (mod. Sousse). Almost at 
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the very moment when the ambassadors were returning from Rome 
with the preliminary peace proposals, the Carthaginians violated 
the armistice. 

The details of the campaigns which followed are very differently 
related. Both Hannibal and Scipio, in order to link up with their 
respective Numidian allies—Scipio with Masinissa, king of the 
Massylian Numidians, and Hannibal with Vermina, king of the 
Massaesylian Numidians (son of Syphax)—moved up the Bagradas 
river to the region of Zama Regia. The authenticity of accounts 
of a meeting between the two commanders is doubtful, but if it 
took place, Scipio, from his advantageous military position, can 
only have imposed more onerous terms than before. If Livy’s ac- 
count is accepted, battle was joined near Zama at Naraggara (Sidi 
Youssef near the western border of Tunisia); according to one 
modern view, however, it may have been in the plain Draa-el- 
Metnam, southwest of Sicca Veneria (Le Kef). Hannibal wasnow 
deficient in cavalry; the mercenary troops of his front line and the 
African infantry of his second line together were routed and Scipio, 
seeing that Hannibal's third line, the veteran soldiers, was still 
intact, reformed his front and brought up the Numidian cavalry 
of Masinissa in the Carthaginian rear. Hannibal lost 20,000 men 
in defeat, but himself escaped Masinissa’s pursuit. 

Exile and Death.—The treaty between Rome and Carthage 
which was concluded a year after the battle of Zama frustrated the 
entire object of Hannibal’s life, but his hopes of taking arms once 
more against Rome lived on. At home, however, the security of 
his command was imperiled: he was accused of having miscon- 
ducted the war. This however carried little weight, for shortly 
afterward he was made a suffete (a civil magistracy) in addition 
to his military command, and in this office he was able to overthrow 
the power of the oligarchic governing faction at Carthage and bring 
about certain administrative and constitutional changes. With a 
certain faction of the Carthaginian nobility he thus became un- 
popular and according to Livy was denounced to the Romans as 
inciting Antiochus III of Syria to take up arms against the Romans. 
Before the arrival of the Roman envoy at Carthage Hannibal fled 
for refuge to the court of Antiochus at Ephesus (195). There he 
was at first welcome: Antiochus was preparing war with Rome. 
Soon however the presence of Hannibal and the sound advice he 
gave concerning the conduct of the war became a source of embar- 
Tassment, and he was sent to raise and command a fleet for Antio- 
chus in the Phoenician cities. Inexperienced as he was in naval 
matters, he was defeated by the Roman fleet off Side in Pamphylia. 
Antiochus was defeated on land at Magnesia in 190, and one of 
the terms demanded of him by the Romans was that Hannibal 
should be surrendered. Again accounts of Hannibal’s subsequent 
actions vary. According to Polybius he fled via Crete to the court 
of King Prusias of Bithynia, but according to Strabo and Plutarch 
he joined the rebel forces of Artaxias, one of Antiochus’ generals 
in Armenia, before taking refuge with Prusias, who at this time 
Was engaged in warfare with Rome’s ally, King Eumenes of Per- 
gamum. He served Prusias in this war, and about one of the vic- 
tories he gained over Eumenes at sea it is told that he threw caul- 
drons of snakes into the enemy vessels. 

Finally the Romans, by what means it is unknown, put them- 
Selves in a position to demand the surrender of Hannibal. Unable 
this time to escape arrest, Hannibal poisoned himself in the Bi- 
thynian village of Libyssa. The year is uncertain but was probably 
183 B.c., when Hannibal was 64 years old. 

Hannibal as a General.—in the conduct of the war with 
Rome, the project of the Alpine crossing probably originated with 
Hamilcar Barca, Strategically it was entirely successful and came 
to the Romans “as a thunderbolt” in the words of Florus. In men 
however it cost him dearly, between 5,000 and 10,000. Although 
it is said that he later regretted it, his action in not marching on 

Ome after Cannae is understandable. The city was strongly 
walled and supplied by sea and river; Hannibal had no siegecraft. 

annibal hoped by a series of lightning victories to detach Rome’s 
allies from the Italic confederacy. This was his greatest mistake: 
he had little realization of the strength of the ties of the confed- 
erates to Rome. Perhaps his greatest weakness however was at 
Sea. He had no supporting navy and appeared indifferent to that 
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Roman naval supremacy which in the first place was able to cut 
off reinforcements and in the second to bring about unimpeded 
the invasion of Africa. Although his tactics in the field, as at- 
tested even by Scipio, were brilliant, and he himself by his personal 
appearances and quick marches up and down Italy dazzled the 
Romans and complicated their strategy, he was at a decided disad- 
vantage as regards reinforcements and provisions. Neither Philip 
V of Macedonia nor the Syracusans were of material help. The 
winter of 216-215 spent idly at Capua and the refusal of the Ro- 
mans thereafter to allow Hannibal to play the war as an army 
game provided the turning points in his success. Much that 
weighed against him was circumstantial and beyond his control; 
for all that went amiss in the conduct and policy of the war he can- 
not be entirely blamed; in tactics in the field he retained the mas- 
tery. 

Hannibal’s Personality.—It is not to be expected that his 
Roman biographers would treat him impartially, but Polybius and 
Dio Cassius give the least biased accounts. Against that cruelty 
so readily attributed to him by the Roman authors should be set 
the facts that he entered into agreement with Fabius for the return 
of prisoners and treated with respect the bodies of T. Sempronius 
Gracchus (consul 215) and L. Aemilius Paulus (216), the fallen 
enemy generals. Of avarice, the other charge commonly laid 
against him, no direct evidence is found other than the practices 
necessary for a general to finance a war: indeed he spared Fabius’ 
farm. Much that was said against him (e.g., cannibalism by Polyb- 
ius) might have taken rise from individual activities of his generals, 
but even this is uncertain. His physical bravery is well attested 
and his temperance and continence were praised. His power of 
leadership is implied in the lack of rioting and disharmony in that 
mixed body of men he commanded for so long, while his humane . 
disposition is spoken for by the care he took for his elephants and 
horses as well as his men. His treachery, that punica fides which 
the Romans detested, could from another point of view pass for 
resourcefulness in war and boldness in strategem, and in assessing 
Roman judgments of him, the wide gulf between Roman and 
Carthaginian moral standards must be borne in mind. | Of his wit 
and subtlety of speech many anecdotes remain. He spoke Greek 
(Cicero, de Oratione) and Latin (Zonaras, viii, 24) fluently, but 
more personal information is absent from his biographies. He is 
shown in the only surviving portraits, the silver hexadrachms of 
Cartagena struck in.221, the year of his election as general, with a 
youthful, beardless and pleasant face. He married Imilce of 
Castulo (a town on the Guadalquivir river) and their only son was 
born during the siege of Saguntum. See also references under 
“Hannibal” in the Index volume. 

BrsriocrapHy.—B. L. Hallward in Cambridge Ancient History, vol. 
viii (1930) ; T. Mommsen, History of Rome, vol. i, book 3, Eng. trans. 
(1911). For background see bibliography of CarrHace; for details of 
campaigns and battles see Punic Wars. For the Alpine crossing see 
C. Torr, Hannibal Crosses the Alps (1925); G. de Beer, Alps and Ele- 
phants (1955) ; H. H. Scullard, “Hannibal’s Elephants,” in Numismatic 
Chronicle, series 6, vol. viii, pp. 158-168 (1948). For Hannibal’s per- 
sonal history see U. Kahrstedt in O. Meltzer’s Geschichte der Karthager, 
vol. iii (1913) and for the critical discussion of classical sources; E. 
Meyer, Untersuchungen zur Geschichte des zweiten pun. Krieges (1924) 
for campaigns; E. Zeller, Hannibal (1947), and G. Water, La Destruc- 
tion de Carthage (1947) for character studies. See also B. H. Warming- 
ton, Carthage (1960). (Wm. C.) 

HANNIBAL, a city on the Mississippi river, in Marion 
county, Mo., U.S., 100 mi. N.W. of St. Louis. As the boyhood 
home of Mark Twain (g.v.), the town provided the setting for 
several of his finest books, including The Adventures of Tom 
Sawyer and The Adventures of Huckleberry Finn. 

The site, part of old Spanish land grants, was given to Abraham 
Bird in 1818 as compensation for earthquake damage to his prop- 
erty in New Madrid, Mo. Hannibal’s first settler, Moses Bates, 
arrived in 1819, and in 1845, with a population of about 1,000, 
Hannibal was incorporated as a city. A river landing in the Loui- 
siana Purchase territory, the settlement took its name from the 
small stream (later Bear creek) flowing through the site, which 
was named in the classic tradition and mapped by a pioneer Span- 
ish surveyor. The Mark Twain Memorial bridge (1935) spans 
the Mississippi river, linking Missouri and Illinois. The city lies 
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between two peaks, Lovers’ Leap (225 ft.) and Cardiff hill, on 
which rises the Mark Twain Memorial lighthouse. Beyond is 
Riverview park (250 ac.) with commanding views of the mile-wide 
Mississippi. Once an important steamboat port, Hannibal's indus- 
tries include railroad repair yards; shoe, machinery and drill tools 
factories; cement and printing plants; food, dairy and building 
products. The surrounding farm land is devoted to dairying, corn 
and grain. The Hannibal-La Grange college (Baptist) was moved 
from La Grange, Mo., to Hannibal in 1929. 

Memorials to, Mark Twain include: his boyhood home at 208 
Hill street, built by his father in 1844; the city-built Mark Twain 
museum (1937); Judge J. M. Clemens” law office; the Becky 
Thatcher house; and the house of the Pilasters. The famous Tom 
Sawyer cave is 2 mi. S. Discovered in 1819 by Jack Simms, a 
hunter, it is reputed to have been a hiding place of Jesse James, 
and in slavery days a station on the Underground Railroad (q.2.). 
Jackson's Island, an adventure ground of Tom Sawyer and Huck 
Finn, lies across the river near the Illinois shore. Mark Twain’s 
two-room cabin birthplace is preserved in the Mark Twain State 
park at Florida, 25 mi. S.W. of Hannibal, For comparative popu- 
lation figures see table in Missouri: Population. (J. A) 

HANNINGTON, JAMES (1847-1885), Anglican mission- 
ary and first bishop of Eastern Equatorial Africa, was born. at 
Hurstpierpoint, Sussex, on Sept. 3, 1847, and was educated at St. 
Mary Hall, Oxford. Ordained in 1874, he became curate at Hurst- 
pierpoint in 1875. In 1878 his thoughts were turned to mission 
work by the murder of two missionaries on the shores of Lake 
Victoria. He sailed in 1882, at the head of a party of six, for Zanzi- 
bar, and thence set out for Uganda, but was forced by illness to 
return to England in 1883. On his recovery he was consecrated 
bishop of Eastern Equatorial Africa (June 1884) and in 1885 
reached Lake Victoria, only to be killed with his men within a few 

days by order of the king of Uganda. The story of this journey 
is given in his own Last Journals which were published in 1888. 

See E. C. Dawson, Life of James Hannington (1887) ; F. E. Hansford, 
James Hannington (1953). 

HANNO, a common Carthaginian name or possibly a title 
equivalent to the Greek presbyteros, “elder.” It was held by at 
least 20 historical Carthaginian generals and statesmen, and it is 
difficult to distinguish one from another. 

Hanno, known as THE Great (3rd century B.C.), leader of the 
aristocratic party in Carthage and a serious military rival to Hamil- 
car Barca and the latter’s son Hannibal (gq.v.). His military repu- 
tation was founded primarily upon a series of campaigns against 
native African people subject to Carthage, and it was on the power 
he held over these tribes and the taxes he exacted from them that 
his political popularity at Carthage depended. In 241 B.c, the 
Carthaginian mercenaries employed in Sicily crossed to Africa and 
staged a rebellion because of pay deficiencies. Hanno was given 
command against them, but because of incompetence was soon 
forced to share his command with Hamilcar Barca. Together they 
completed the subjection of north Africa. During the Second 
Punic War he led the pro-Roman party at Carthage and was 
strongly opposed to the activities of Hannibal in Spain, Although 
he took no further part in military activities, he was one of the 

ambassadors sent to Scipio to sue for peace. 

Hanno (5th century B.C.) was the Carthaginian who conducted 

a voyage to explore and colonize the west coast of Africa. His 
dates are disputed, but probably he was the father or the son (both 
called Hanno) of the general Hamilcar who was killed at Himera 
in 480 B.c. Having sailed past the Pillars of Hercules (the Strait 
of Gibraltar) with 60 penteconters and 30,000 men and women, he 
founded Thymiaterium (mod. Mehdia), built a temple at Soloeis 
(Cape Cantin) and passing thence by a lagoon (marshes of the 
Tensift river?) settled five more cities: Carian Fortress (Gr. 
Karikon Teichos), Gytte, Acra (Agadir), Melitta and Arambys. 
The Carian Fortress is perhaps to be identified with the isle of 
Mogador, where archaeological remains of Punic settlers have been 
found. Farther south he founded Cerne, possibly on the Senegal 
river, as a trading post, and, although geographical details are 
vague, reached the coast of Gambia or Sierra Leone, and possibly 
Cameroon if the textual distances are conservative. 
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An account of his voyage was written in the temple of Baal at 
Carthage and survives in a Greek manuscript of the 10th century 
A.D., probably based on an ancient Greek translation of the Punic 
and known as the Periplus of Hannon. 

See D. B. Harden, “The Phoenicians on the West Coast of Africa,” 
Antiquity, vol. xxii, pp. 141 ff. (1948). (Wm. C.) 

HANNOVER, Germany: see HANOVER. 

HANOI, the capital of North Vietnam (Democratic Republic 
of Vietnam), lies on the right bank of the Red river (Song Koi) 
about 85 mi, from the sea. Pop. (1958 est.) 250,000. It takes 
its name from the Chinese meaning “a province surrounded by 
rivers.” -A tightly compacted, squatly built city, only a few of its 
streets are modernized, the rest being unpaved in a bicycle-infested 
warren of one-storied buildings of older Asiatic tradition with a 
few royal relics. In the old walled city to the northwest are the 
Pagoda of the Great Buddha, the One Column pagoda (11th cen- 
tury) and the Temple of Literature (Vanmieu) dedicated to Con- 
fucius. Across the artificial Petit Lac is a French-built residential 
and administrative area now encroached by native housing. In the 
town are a university, technical schools, a museum, a public library 
and two theatres. Hanoi stands centrally to the intensively farmed 
delta of the Red river whose major distributaries are embanked 
because the built-up area is largely below high-water levels. Local 
rainfalls are erratic but the 72 in. annual fall includes winter driz- 
gles. The water channels are much used for country produce but 
only a tenth of production reaches the town markets. The chan- 
nels necessitate ferrying and many bridges, the greatest being the 
mile-long Pont Doumer carrying road and railway. The main dis- 
tributary is so silted that craft over seven-foot draft cannot use it, 
so that the city has an outport at Haiphong, reached from Gia Lam 
station on the other side of the river. The railway from Hanoi to 
K’un-ming has been rebuilt: to strengthen commercial ties with 
south China. Hanoi has been associated with violent anarchism 
and anti-French agitation for years. Its people include many south 
Chinese playing a big part in trade and culture. Its industries in- 
clude cotton and silk mills, brewing and the making of rubber 
goods, cigarettes, matches, soap, knitwear and enamelware. The 
Hanoi Engineering works were built with the technical help of the 
U.S.S.R. between 1958 and 1961. 

Hanoi, first mentioned as the seat of a Chinese command in the 
7th century a.D., was invaded and destroyed repeatedly by the Chi- 
nese and the Annamese. It then became the seat of the Lé dynasty 
(1428-1788) of North Annam, which expelled the Chinese. After 
the reunion of Annam in 1802, Hanoi became the capital of Tong- 
king. The French occupied it for a short while in 1873 and again 
in 1882. It remained the capital of French Indochina from 1887 
until the end of World War II. Hanoi was occupied by the Japa- 
nese from 1940 to 1945 and frequently bombed by the Allies 
(1943-45). It became the capital of Vietnam under the Vietminh 
in Aug, 1945 and of North Vietnam after July 1954. See INDO- 
CHINA; VIETNAM. (E. H. G. D.) 

HANOTAUX, ALBERT AUGUSTE GABRIEL (1853= 
1944), French statesman and historian, a member of the Académie 
Francaise, was born at Beaurevoir, Aisne, on Nov. 19, 1853. He 
simultaneously read law and studied at the École des Chartes, be- 
coming maître de conférences at the École des Hautes Études in 
1880. Meanwhile, in 1879 he had entered the ministry of foreign 
affairs as an archivist. There he gained rapid promotion, being 
appointed embassy councilor at Constantinople in 1885, After 
being deputy for Aisne from 1886 to 1889, he returned to the min- 
istry of foreign affairs as director of the protectorates and in 1892 
director of the consular department. Hanotaux was minister of 
foreign affairs under Charles Dupuy (1894-95), under Alexandre 
Ribot (1895) and under Jules Méline (1896), During his period 
of office he developed France’s rapprochement with Russia, accom- 
panying Pres. Félix Faure on his visit to Russia in 1897, and signed 
conventions with the Congo state and with China delimiting the 
frontiers of French Equatorial Africa and Tongking respectively. 
His hostility to Great Britain was no secret, and according to Aù- 
gustin Baratier, second-in-command to Capt. J. B. Marchand 
(qg.v.), it was he who told Marchand before the latter’s departure 
for the Sudan, “You are going to fire a pistol shot on the Nile; 


HANOVER 


we accept all its consequences.” Hanotaux, who had also made 
his name as a historian, was elected to the Académie Française 
on April 1, 1897. In World War I he was sent on several propa- 
ganda missions, notably to the Vatican. He was French delegate 
to the League of Nations assembly in 1920 and 1921 and one of 
its vice-presidents in 1922 and 1923. He died in Paris on April 11, 
1944. 

Hanotaux’s works include: Origines de V’institution des inten- 
dants de provinces (1884); Etudes historiques sur les XVI? et 
XVIIe siècles en France (1886); Histoire du cardinal de Riche- 
lieu, 6 vol., the last 3 jointly with the duc de la Force (1893-1947) ; 
Histoire de la France contemporaine, 1871-1900, 4 vol. (1903-08) ; 
Histoire de Jeanne d’Arc (1911); Histoire illustrée de la Guerre 
de 1914, 17 vol. (1915-26); Le Traité de Versailles (1919) ; His- 
toire de la nation francaise, 15 vol. (1920-30); La Bataille de la 
Marne, 2 vol. (1923). He also edited the Instructions des ambas- 
sadeurs de France àù Rome, depuis les traités de Westphalie (1888). 

HANOVER, a former state of northwestern Germany; an 
electorate of the Holy Roman empire from 1692 to 1806; a king- 
dom from 1814 to 1866; a Prussian province from 1866 to 1945; 
and for a short time in 1946 a separate Land before it was merged 
with Lower Saxony (g.v.). The electorate of Hanover grew out of 
one of the divisions of the possessions of the house of Brunswick- 
Lüneburg (see Brunswick). In 1636 Duke George established his 
residence in the city of Hanover after he had inherited the princi- 
pality of Brunswick-Calenberg-Gottingen; i.e., the southern part 
of the later administrative district of Hanover and the southern 
part of the present administrative district of Hildesheim, the two 
areas being separated by the territory of Brunswick-Wolfenbiittel. 
This principality, which soon came to be named after its principal 
town, Hanover, owed its subsequent rise both to lucky chances and 
to the skill of its rulers. Ernest Augustus (1630-98), bishop of 
Osnabriick from 1661 and duke in Hanover from 1680, brought 
about the union of the principality of Lüneburg with Calenberg by 
treaties with his brother George William of Celle and by the mar- 
riage of his own son George Louis (see GEORGE I, king of Great 
Britain) with Sophia Dorothea, George William’s only daughter; 
these plans matured in 1705, with the death of George William. 
Ernest Augustus promulgated a law of primogeniture in 1682; and 
in 1692 he was able to persuade the Holy Roman emperor Leo- 
pold I to elevate the principalities of Calenberg and Liineburg into 
an electorate. This was officially styled the electorate of Bruns- 
wick-Liineburg, but soon—not least because of English usage—the 
terms “electorate of Hanover,” “electoral Hanover” and, for the 
dynasty, “house of Hanover” became accepted, though it was not 
until 1814 with the creation of the “kingdom of Hanover” that the 
name was recognized in constitutional law. 

Hanover and Great Britain in Personal Union.—The mar- 
riage (1658) of Ernest Augustus to Sophia of the Palatinate (1630- 
1714), granddaughter of James I of Great Britain, secured for 
the house of Hanover the British succession in 1714, by virtue 
of the Act of Settlement (1701) in favour of Sophia. The electress 
Sophia, who had kept up a brilliant court at Hanover and at Her- 
Tenhausen, patronizing Leibniz and Handel, did not live to take 
up the succession: she died, a few weeks before Queen Anne, on 
June 8, 1714. Her son, the elector George Louis, ascended the 
British throne as George I and began the 123-year-long personal 
union between Great Britain and Hanover. 

Constitutionally both states were fully independent of one an- 
other, and despite the preference of the Hanoverian kings for 
their German hereditary land, Hanover did not influence British 
Politics so much as was sometimes claimed. George I and George 
I (elector from 1727 to 1760) often visited Hanover; but George 
IIT never visited it, George TV (king from 1820 to 1830) visited it 
only once in his reign and William IV (king from 1830 to 1837) 
Visited it only before his accession. All of them, however, de- 
Voted much care to their ancestral land, It was administered in 
the king’s absence by the ministry in Hanover (the privy council 
directed from 1730 to 1770 by Gerlach Adolf von Miinchhausen) 
and by the German chancellery in London. The electorate en- 
Joyed good government and justice, received a university (Got 
tingen, 1737) and won access to the North sea through the acquisi- 
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tion of Bremen and Verden (1715; ratified 1720). In 1803 the 
bishopric of Osnabriick, which from 1648 had been administered 
alternately by Catholic bishops and Welf princes, was incorporated. 

The British connection was fatal to Hanover whenever a foreign 
power tried to hit England by attacking this “Achilles heel” on 
the European continent. This happened in the Seven Years’ War 
when much of the fighting was over Hanover (battle of Hastenbeck 
and capitulation of Kloster Zeven, 1757; battle‘of Minden, 1759), 
but especially during the French Revolutionary Wars from 1793 
onward and in the Napoleonic Wars: Hanover was occupied twice 
by the Prussians (1801 and 1805) and twice by the French (1803 
and 1806) and was eventually divided between Jérôme Bona- 
parte’s kingdom of Westphalia and the French empire of Napoleon. 
During the years of foreign rule over Hanover (1803-13), many 
thousands of Hanoverians fought under British colours, in the 
King’s German Legion, in all the theatres of war against Napoleon, 
particularly the Iberian peninsula; and Hanoverians contributed 
significantly to Wellington’s victory at Waterloo. 

Hanover, which had even been annexed by Prussia early in 1806, 
was not only re-established after the defeat of Napoleon in 1814, 
but also enlarged by the addition of Hildesheim, the Eichsfeld, 
East Frisia, Bentheim, Lingen and the Emsland, and in Oct. 1814 it 
was elevated to a kingdom. All this was achieved mainly through 
British influence—a very positive result of the personal union. 

From 1815 the kingdom of Hanover was a member state of the 
German confederation. It was fourth in area (14,610 sq.mi.) after 
Austria, Prussia and Bavaria and fifth in population after those 
three states and Saxony. Though the provinces (Calenberg-Got- 
tingen, Liineburg, Hoya-Diepholz, Bremen-Verden, Osnabriick, 
Hildesheim and East Frisia) kept their own estates and individual 
representative assemblies, the kingdom received a general assembly 
of estates in 1814 and a constitution imposed by the king in 1819, 
which however did not much alter the exclusive preponderance of 
the nobility. Only asa result of the July revolution of 1830, which 
brought about a change of ruler in Brunswick and small-scale 
risings in Hanover, did the kingdom receive under William IV a 
liberal constitution on Sept. 26, 1833, after the fall of the hitherto 
all-powerful minister, Graf Ernst Herbert Miinster. The popular 
Adolphus Frederick, duke of Cambridge, became viceroy. The 
constitutional law gave a share in political life to the middle classes 
and, to a very slight extent, to the peasantry; introduced a limited 
degree of ministerial responsibility; and subjected both state 
finances and royal revenues from crown lands to parliamentary 
control, At the same time the commutation order of July 23, 
1833, chiefly the work of J. C. B. Stiive from Osnabriick, formed 
the basis for a gradual abolition of seigniorial prerogatives’ and 
for the maintenance of a healthy and efficient peasantry in what 
was still a preponderantly agricultural country. 

King Ernest Augustus.—The death of William IV on June 20, 
1837, terminated the personal union between Great Britain and 
Hanover. Since by Hanoverian law female succession was permis- 
sible only if there were no male heirs, Hanover passed not to Wil- 
liam’s niece Victoria, who succeeded him in Great Britain, but to 
his brother Ernest Augustus, duke of Cumberland)(1771-1851). 
In England Ernest Augustus had shown himself an ultraconserva- 
tive high Tory and an avowed enemy of all innovations. It was 
his ideal to restore the patriarchal authoritarian state of the ancien 
régime. Already before his accession he had registered a formal 
protest against the Hanoverian constitution, and on Nov. 1, 1837, 
he repealed it. This, and still more the dismissal of seven famous 
Göttingen professors who had protested against the king’s action, 
roused a storm of indignation among liberals throughout Europe. 
From then onward Hanover was regarded as the bastion of reac- 
tion. Whether the action of the king, advised by his rigidly con- 
servative minister Georg von Schele, should be described as a 
breach of the constitution or as a coup d’état was and still is 
disputed. Certainly it was a challenge to the progressive tendencies 
of the time. ‘Yet the king made his decision only after months of 
deliberation and in the conviction that he was doing the best for 
his country; and his action was approved by the German con- 
federation, with which the opposition had lodged a protest. 

In any case Ernest Augustus was anything but a despot. This 
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was proved by his care for the well-being of his subjects, with 
whom he was soon very popular, and by his adroit as well as brave 
attitude at the outbreak of the revolution in 1848. The old king 
knew when to make concessions at the right time and without any 
loss of dignity. He appointed the former leader of the opposition 
Stiive as minister and thus brought Hanover through the turbulent 
years 1848-49 without any bloodshed. The country received a 
liberal constitution, and numerous reforms were introduced in 
justice'and administration. Though he had maintained a cautious 
reserve over the Frankfurt national assembly’s attempt to replace 
the German confederation by a more unified and freer Germany, 
in 1851 he renounced the customs union of 1834 with Oldenburg, 
Brunswick and Schaumburg-Lippe in favour of joining the German 
customs union. 

George V.—Ernest Augustus died on Nov. 18, 1851. His son 
and successor George V (1819-78), blind since the age of 14, was 
a gifted monarch, devoted to the arts and sciences, though ad- 
mittedly inclined to an exaggerated and romantic view of the di- 
vine right of kings. “He did not approve the liberal reforms of 1848 
and welcomed their partial repeal in 1855, through the efforts of 
the restored German confederation. His reign was characterized 
by the continual change of political influences and, therefore, 
ministries, which the blind king had to accept. 

More decisive than the internal development of the kingdom 
was the great external danger from the collision of the great Ger- 
man powers, Austria and Prussia. In this conflict George tried 
to preserve the neutrality of his country, surrounded as it was 
by Prussia; and in the crisis of the German confederation in 1866 
(see Seven WEEKS’ Wak) he held fast to the federal constitution 
in order to avoid opposing either Prussia or Austria. Not content 
with Hanover’s neutrality, Bismarck on June 17, 1866, gave the 
king the choice either of allying with Prussia and surrendering 
part of Hanover’s sovereignty or of being treated as an enemy. 
George V refused this ultimatum as a “Christian, monarch and 
Welf” and left the country with his army. Hanover was imme- 
diately occupied by Prussia. On their march south toward their 
Bavarian allies the Hanoverians defeated a Prussian corps at Lang- 
ensalza in Thuringia on June 27, but had to surrender to superior 
forces two days later. The king went to Austria and later to 
France as an exile. On Sept. 20 Hanover was annexed by Prussia. 

The Prussian Period (1866-1945).—Without a peace treaty 
and under protest from the exiled royal house Hanover became a 
Prussian province for the next 80 years. Prussia however never 
fully. succeeded in assimilating the annexed territory. Only a part 
of the population came to terms with the Prussian rulers, as did 
the former leader of the opposition and National Liberal statesman, 
Rudolf von Bennigsen (president of the province from 1888 to 
1897). Very many Hanoverians, loyal to king and country, re- 
mained in bitter opposition, organized in the German-Hanoverian 
party and never fully reconciled. Though the province enjoyed 
limited self-government and shared in the prosperity of the Bis- 
marckian German empire after 1871, Welf opposition in Hanover 
continued, even after the reconciliation of the houses of Hohenzol- 
Jern and Brunswick in 1913 and even after the fall of the German 
dynasties in 1918, Thenceforward the German-Hanoverian party 
demanded a free Lower Saxony, but a plebiscite in May 1924 
failed because of the solid opposition of the Social Democrats, the 
rulers of Prussia. 

Only after the collapse of Hitler’s Reich in 1945 and the dis- 
memberment of Prussia was the Land Hanover re-established 
(Aug. 23, 1946) with the consent of all political parties, including 
the Socialists: However, on Nov. 1, 1946, the new Land was united 
with Oldenburg, Brunswick and Schaumburg-Lippe to form the 
Land Lower Saxony, of which Hanover constituted almost four- 
fifths. ‘The former administrative district of Hanover, comprising 
the historic Calenberg, Hoya-Diepholz and Schaumburg, remained. 
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Jahrbuch fiir Landesgeschichte, vol. 28 (1956). See further V. Loewe, 
Bibliographie der hannoverschen und braunschweigischen Geschichte 
(1908); F. Busch, Bibliographie der niedersdchsischen Geschichte für 
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HANOVER (Hannover), a city of Germany which after 
partition of the nation following World War II became the capital 
of the Land (state) of Lower Saxony, Federal Republic of Ger- 
many, stands 180 ft. above sea level in the valley of the Leine 
river, where the spurs of the Harz and Mittelgebirge: mountains 
merge into the wide north German plain. Pop. (1961) 572,917, 

During World War II about 60% of the city was destroyed, but 
on the ruins has arisen a replanned, modern city with an extensive 
industry, but still preserving the parks, public gardens and woods 
that earned for Hanover the title of “the garden city.” Notable 
among these are the Königsgärten zu Herrenhausen, the great 
Hanover woods (‘‘Eilenriede”), the Maschsee, the Tiergarten, the 
Hermann-Lins park, the Stadtpark and the zoological gardens, 
Most of the historic buildings were destroyed or severely damaged, 
and those that could not be rebuilt include the beautiful Leibniz 
house (1652), where the philosopher lived from 1676 until his 
death in 1716, the old palace (1752) and the old chancellery 
(1550). Buildings that have been reconstructed are the Old 
Rathaus (the oldest part dated from 1410), the Wangenheim 
palace (1829), the Opera (1842-52), the Market church (1349- 
59), a landmark of Hanover, the Neustädter church, which con- 
tains the tomb of Leibniz, and the Kreuzkirche (Church of 
the Cross; 1333), . The ruins of the Aegidien church (1347) re- 
main as a memorial to the victims of wars. New government 
offices have been built around the old Leine palace (1636-40, 
rebuilt 1817-42), the former residence of the Hanoverian, court, 
which was also destroyed but is now reconstructed and is the home 
of the diet of Lower Saxony. Reconstructed museums include the 
Landesmuseum, with its natural history and prehistorical depart- 
ments and extensive picture gallery, and the Kestner museum, with 
its rich treasures of European and Islamic fine handicrafts and 
Egyptian works of art, The Wilhelm Busch museum is now housed 
in the former little palace of Wallmoden and the Heimatmuseum 
is to have a new building on the historic site am hohen Ufer (“on 
the high banks”), on the Leine. Noteworthy educational institu- 
tions are the technical college, which in 1879 was established in 
the unfinished palace of the Guelphs; the veterinary college; the 
teachers’ training college; the college of music and drama; the 
school of art; and the school of engineering. : 

Hanoveris the most important railway junction in northwest 
Germany and, with the completion of the north-south Autobahn, 
it becomes equally important as a road centre. It is linked by both 
rail and Autobahn to Berlin via Helmstedt on the East-West 
German frontier. The city has an outer ring Autobahn for transit 
traffic and an inner ring road. The airport of Hanover, 5 mi. N., 
is of increasing importance. The city also has two ports on the 
Mittelland canal. There are many industries: most important are 
the vehicle, machine-building, rubber and chemical industries. 
Others include food products, textiles, dyes and inks, phonograph _ 
records and cigarettes. The German Industries’ fair (first held 
in Hanover in 1947), now called Hanover fair, has had great in- 
fluence on the city’s development. 

The town of Hanover was first mentioned in documents in 1100 
but its real history began in 1241 with the granting of its charter, 
and it joined the Hanseatic league in 1386. From 1495 Hanover 
belonged to the Calenberg-Celle line of the house of Guelph, who 
resided there from 1636. In 1714 George Louis of that house be- 
came George I of England. From 1815 the town was the capital 
of the kingdom of Hanover until its annexation in 1866 by Prussia, 
and it later became the capital of Hanover province (g.v.) until its 
new status as capital of Lower Saxony in 1946, (H. Lx.) 

HANOVER, a village in Grafton county, west New Hamp- 
shire, U.S., is located on the east bank of the Connecticut river 
5 mi. N. of White River Junction, Vt, The village precinct of 
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Hanover was organized in 1885 by state legislative action as a sub- 
division of the “town” of Hanover (chartered 1761). Since the 
village’s first settlement in 1770 it has existed primarily as the 
seat of Dartmouth college. The college was an outgrowth of 
Moor’s Indian Charity school organized in the 1750s by the Rev. 
Eleazar Wheelock in Lebanon (now Columbia), Conn.. It was 
chartered as a college in 1769 under authority of George III, tak- 
ing the name of the 2nd earl of Dartmouth, president of the trus- 
tees of English funds, and located on Hanover plain in 1770. 

The college is a men’s liberal arts institution with an under- 
graduate enrollment of approximately 3,000, It has three asso- 
ciated professional graduate schools: the Dartmouth medical 
school (1797); the Thayer school of engineering (1871); and the 
Amos Tuck school of business administration (1900). Baker 
library contains more than 800,000 volumes, and while it functions 
mainly for undergraduates, visiting scholars make it their head- 
quarters for research every summer, A notable holding is the 
extensive Vilhjalmur Stefansson collection of arctic material, the 
chief American collection in this field. On the walls of the reading 
rooms are 3,000 sq.ft. of frescoes, “An Epic of American Civiliza- 
tion,” a series of panels by the Mexican artist José Clemente 
Orozco, Located in the foothills of the White mountains, Dart- 
mouth is nationally known for its pioneering in skiing and other 
winter sports and has attained fame as an “outdoor college.” 

Connected with the Mary Hitchcock Memorial hospital, the 
largest medical installation in northern New England, are the 
Hitchcock ‘clinic with about 150 resident medical and surgical 
specialists, the Hitchcock foundation, a research organization, and 
the Dartmouth medical school. The village is primarily resi- 
dential. For comparative ‘population figures see table in New 
Hampsuire: Population, 

See Leon B. Richardson, History of Dartmouth College (1932). 

(W. H. McCr.) 

HANRIOT, FRANÇOIS (1759-1794), commander in chief 
of the Paris national guard during the Jacobin period of the French 
Revolution, was born at Nanterre, near Paris on Dec. 3, 1759, of a 
peasant family. In 1789, when the Revolution broke out, he was a 
clerk at one of the barriers where the octroi- (toll) for Paris was 
collected; but on the night of July 12, when the Parisians set fire 
to the barriers, he deserted his post. . Thenceforth a partisan of 
the Revolution, he showed great courage in the rising of Aug. 10, 
1792, after which he was elected commandant of the national guard 
of the Sans-Culottes section of Paris. His coolness and his capa- 
bility were decisive in the popular risings of May 31-June 2, 1793, 
against the Girondins, On May 31 the Paris commune appointed 
him provisional commander in chief of the Paris national guard, 
and on June 2 he surrounded the Convention with 80,000 armed 
men and 160 cannons and so forced it to decree the arrest of the 
22 Girondin deputies, This action won him election as permanent 
commander in chief of the Paris national guard, thanks to the 
favour of the extremist sections. Thereafter he loyally supported 
Robespierre, but failed to save him or his friends when, on 9 
Thermidor (July 27, 1794), the Convention ordered their arrest. 
For all his courage, his military countermeasures and leadership 
Proved inadequate, and he missed the chance of marching on the 
Convention and seizing control, He was arrested and guillotined 
with the other Robespierrists on 10 Thermidor (July air Ea 

. So. 

HANSARD, the name of a family now inseparably associated 
with the publication of the British parliamentary debates. The 
Connection was first established by Luxe Hansarp (1752-1828), 
who was born at Norwich on July 5, 1752, the son of a manufac- 
turer, and, after an apprenticeship to a Norwich printer, became a 
compositor at the printing office of John Hughs (1703-71), printer 
to the house of commons, in Lincoln’s Inn Fields, London. In 
1774 he was made a partner, and in 1800 he became the sole pro- 
Prietor of the business. He printed the Journals of the House of 
Commons from 1774 until his death in London on Oct. 29, 1828. 
He impressed particularly by the speed and accuracy with which 

printed parliamentary papers (a notable example being the 
Presentation to William Pitt of proof sheets of the report of the 
Secret committee on the French Revolution 24 hours after receipt 
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of the draft) and he devised numerous expedients for reducing 
publication costs. 

Luke Hansard had three sons and two daughters. The eldest 
son, THomas Curson Hansarp (1776-1833), after some years in 
his father’s office, took over another printing business in 1805 and 


. in 1823 established the Paternoster Row press. He was the first 


printer, and later publisher, of the unofficial series of Parliamentary 
Debates inaugurated by. William Cobbett in 1803. The two 
younger sons, JAMES HANsarp (1781-1849) and LUKE GRAVES 
Hansarp (1783-1841), continued the business of their father, 
and were themselves succeeded by their respective sons, the busi- 
ness being carried on after 1847 by Henry Hansarp (1820-1904), 
son of Luke Graves. In 1837 the firm was the defendant in the 
famous case Stockdale v. Hansard, being charged with the publica- 
tion of libelous statements in an official house of commons report. 
Only after protracted litigation was the security of printers of 
government reports ultimately guaranteed by statute in 1840. 


See J. C. Trewin and E. M. King, Printer to the House (1952), 
(È. C. Tr.) 


HANSARD is the name given to the official report of the de- 
bates of both houses of the British parliament. It is so called 
after T. C. Hansard (1776-1833), the first printer, and later pub- 
lisher, of the unofficial series of parliamentary debates inaugurated 
by William Cobbett in 1803: The series known as the fifth, dating 
from 1909, when the report first became both official and verbatim, 
comprised more than 200 volumes for the lords and over 600 for 
the commons by the early 1960s. The daily parts, of which these 
volumes are composed, are produced in the lords by an editor, as- 
sistant editor.and six reporters and in the commons by an editor, 
assistant editor, 2 subeditors and 18 reporters. The complete re- 
port of the lords debate is generally in print by first post the follow- 
ing morning. The commons report, as published by that time, 
always covers the debate up to approximately 10:30 p.m. the pre- 
vious evening, but, should the house have sat later, the report of the 
subsequent proceedings precedes the report of the following day. 
The reports of both houses are printed, and sold to the public, by 
the stationery office, which also issues a Weekly Hansard consist- 
ing of several daily parts. Printing is expressly sanctioned by both 
houses, for either, if it so desired, could withhold its proceedings 
from the public. (E: C. Tn.) 

HANSEATIC LEAGUE, an association of north German 
towns and groups of German merchants abroad formed for the de- 
fense of their trading interests. During its heyday, which lasted 
from the late 13th century to the end of the 15th century, it 
dominated the commercial history of northern Europe. 

The origins of the league are to be found in groupings of traders 
and groupings of trading towns in two main areas: in the east where 
north German merchants won a monopoly of the Baltic trade and 
in the west where Rhenish merchants (especially from Köln 
[Cologne]) were active in the Low Countries and in England. The 
Hanseatic league came into being when these various associations 
coalesced, a process encouraged by the natural interdependence of 
trade in these regions and largely initiated and controlled by those 
towns, notably Liibeck, which had a central position and a vital 
interest in trade between the Baltic and northwestern Europe. 

Baltic Trade (12th-13th Centuries).—German mastery of 
Baltic trade was achieved with striking speed and completeness in 
the late 12th and early 13th centuries. Liibeck, after its capture 
by Henry the Lion in 1158, quickly became the main base for 
Westphalian and Saxon merchants thrusting northward and east- 
ward; Visby, on the island of Gotland, was soon established as a 
main entrepét for trade with the eastern Baltic and with Novgorod, 
the chiet mart for the Russian trade. Flanking this main drive 
of the north German traders to Visby and Novgorod were several 
important towns established chiefly by Liibeckers and Westphalians 
on the east coast of the Baltic. In the first 25 years of the 13th 
century alone, Riga, Reval (Tallinn), Danzig (Gdansk) and Dorpat 
(Tartu) were developed as intermediaries in the Baltic trade and as 
outlets for the products of their hinterland, and well before the 
middle of the 13th century Germans had a near-monopoly of long- 
distance trade in the Baltic. 

A prime condition for this expansion and this dominance was 
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that German traders should co-operate with each other. This they 
did in two main ways. Merchants far from their various home 
towns but with a common interest in some particular branch of 
foreign trade might form an association or “hanse” like that of the 
“Germans frequenting Gotland”; or the home towns themselves 
might form loose unions. These towns and their policies were 
dominated by great merchant families and these families were 
linked by kinship and by mutual interest. So it is not surprising 
that from the beginning of the 13th century there appeared associa- 
tions of cities, associations which increased in size and intimacy and 
had as their fundamental purpose the removal of obstacles to trade. 
As early as 1210 Liibeck and Hamburg agreed that a common law 
should obtain between them in certain matters, and this rapproche- 
ment led in 1241 to a formal alliance to secure common action 
against robbers and pirates. This was only one of several such 
agreements, in which Liibeck was usually prominent, like that of 
1259. between Lübeck, Rostock, Wismar and Stralsund; their prin- 
cipal objectives were always the suppression of piracy and other 
threats to trade. 

Western Trade (to 1200).—In the west, merchants from Köln 
and other Rhenish towns had close trade relations with England 
and Flanders from a very early date. In London they enjoyed spe- 
cial royal protection by the end of the 10th century; and with the 
great expansion of their economic importance in England during 
the 12th century there was a corresponding growth of the power 
and privileges of the hanse of Kéln merchants resident in the 
capital. Two landmarks are the charter of privileges granted by 
Henry II in 1157 and the rights granted by Richard I in 1194 in 
return for financial aid, The situation in Flanders is not so satis- 
factotily documented, but probably an association of Köln mer- 
chants was regularly constituted at Bruges by the middle of the 
12th century to participate in that vast complex of trade which 
found a natural focus in the Low Countries. 

Merging of the Associations.—From about the middle of the 
13th century the co-operation between north German towns be- 
came much more extensive and to some extent regularized. By 
1265 all the towns having the “law of Lübeck” were agreeing on 
common legislation for the defense of merchants and their goods; 
ie., for the suppression of piracy and robbery by land and sea. 
Strong in their control of the Baltic trade, Lübeck, Danzig, Riga 
and their satellites forced their way into the west. They entered 
the areas where Rhenish merchants had formerly been dominant, 
secured for themselves the privileges formerly reserved to the 
latter and finally joined the Rhinelanders in the creation of com- 
mon German hanses in London and Bruges. At the same time the 
Lübeck group put the. final touches to their control of the Baltic 
trade by reducing Visby to subservience with the capture of Got- 
land in 1293 and by fusing the two great hanses operating in Got- 
land into.one great union largely dominated by Liibeck. The up- 
shot was that the hanses in London, Bruges and the Baltic were 
united into a single grouping and with the association of German 
towns itself. 

The decisive steps in this critical phase of Hanseatic history 
were all taken in the last half of the 13th century. The full and 
privileged entry of Lübeck and Hamburg into the trade of Bruges 
dates from their initiative of 1252 and the agreement of 1253. In 
London and other English centres the same two towns first won 
privileges and organization distinct from those of the Kéln hanse 
and then forced union upon the latter, so that by 1282 the two 
groups were joined in a “German” hanse. Even before this 
amalgamation the Liibeck-Hamburg hanses operating in England 

and Flanders had united. Finally, in the-1280s, this confederation 
of German merchants trading in the west was closely joined to the 
association of north German towns which had reached maturity by 
the 1260s. During this same period the. German cities rounded 
off their monopoly of the Baltic trade, linked the towns and the 
hanses conducting this trade closely to themselves and established 
their Kontore (counters) of Novgorod and Bergen. By the close 
of the 13th century all north German trading associations and 
trading towns and their bases for foreign commerce were bound 
together in a single league, including nearly every port from 
Bremen to Reval. The trade of the Baltic and of the North sea 
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was in the hands of German merchants and at the same time the 
habits and methods of common action were being strengthened; 
for instance the “diets” of later years were clearly in being by 
1300, though less formalized than they later became. 

The League at Its Outset.—The Hanseatic league was now 
effectively in existence. Its existence and its importance were 
based on the fact that it controlled, by virtue of vigorous action 
and geographical position, the main currents of northern trade. 
These ran from the economically advanced and populous west, with 
its large markets for raw materials, its large production of manu- 
factured goods and its contacts with the products of the Mediter- 
ranean and of the orient, to the “colonial” lands of eastern Europe, 
which could supply food surpluses and raw materials for industry, 
Grain, timber and pitch, tar, potash and charcoal, wax and honey, 
hemp and flax, all were drawn from the huge hinterland to the south 
and east of the Baltic and shipped ‘to the industrial west. This 
east-west carrying traffic, with the economic leverage that the 
merchants secured in the countries which needed their goods, was 
the mainstay of Hanseatic power. Scandinavia, too, was brought 
into the Hanseatic orbit. Swedish copper and iron were exploited 
and the Norwegian production of whale oil and cod was monop- 
olized. Nearer home, the herring fishery off the southern tip of 
Sweden was developed to an amazing productivity. 

The major aims of the German merchants who built the Han- 
seatic league are clear. First, they wanted their traffic to be secure 
in the wild and often barbarous conditions of northern and eastern 
Europe. The overriding purpose of many of the associations which 
preceded the full league was to secure combined action against 
pirates and land-robbers, and the need for such action always re- 
mained. With the same general intent an increasing effort was also 
put into the provision of lighthouses, market buoys, trained pilots 
and other aids to safe navigation. Secondly, the Germans com- 
bined to obtain assured bases for their trade abroad and to secure 
the most favourable conditions in that trade. Finally the league 
could be used as an instrument for establishing a monopoly in 
those branches of trade and in those areas where it was firmly 
established. 

This drive for monopoly and the protectionist and restrictive 
policies which went with it were not characteristic of the earliest 
period of the Hanseatic league. In northern Germany, the Baltic 
and Scandinavia the Germans had at first a natural superiority 
which led to a natural dominance; and in any case the opportunities 
during the boom times of the 12th and 13th centuries were so great, 
the openings for all comers so limitless, that there was little pres- 
sure for a conscious campaign for monopoly. Only in the west did 
competition between various German groups and between them 
and the native inhabitants force their strategy into a monopolistic 
and competitive mold from the beginning. 

Political Organization to Oppose Competitors.—Condi- 
tions changed. The 14th century was marked by the growth of 
vigorous political power in areas where the Hanseatic merchants 
had hitherto penetrated with little opposition; and by the appear- 
ance of strong resistance from local merchants who were develop- 
ing sufficient strength and experience to resent and try to oust the 
intrusive foreigner. Probably too the steady expansion in the 
volume of freight carried on the northern seas now ended or weak- 
ened, and this relative stagnation of trade exacerbated the other 
difficulties. Certainly from c. 1370-80 the Hanseatic merchants 
were forced into a position where their privileges and advantages 
had to be defended by actions which were increasingly severe, rigid 
and restrictive. 

There were two main consequences. The scope and gravity of 
the political and economic problems meant that they could only be 
dealt with from a firm basis of political power, and there was no 
political power which the German merchants could use except that 
of their own cities. None of the German kings, except Charles IV, 
and none of the greater princes showed much ‘interest in north 
German affairs. Thus the “German hanse” became in the middle 
of the 14th century a league of German cities: the great merchants 
identified the towns that they ruled with the old league that had 
united both towns and merchant associations, so that the “hanse 
of the merchants of Germany” became “the cities belonging to 
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the German hanse.” Significantly this change is first documented 
in 1359, when the cities of the league sent representatives to a 
meeting to discuss the arrangements for a war against Flanders. 

Second, from the middle of the 14th century onward, the great 
need was not to organize entry into new and expanding markets but 
to defend old markets against growing competition. The whole 
strength of the league was mustered to organize economic, political 
and military resistance against the forces of change, against all 
opposition to Hanseatic monopoly, The weapons of the German 
merchants in this struggle varied. They retained of course their 
initial advantages of geographical position and their ability to 
put a large merchant navy and great trading experience at the dis- 
posal of northern producers and consumers. They made increasing 
use of large gifts and loans to political leaders to secure their 
privileges‘ and stifle opposition. When such means proved inade- 
quate the withdrawal of Hanseatic trade was threatened and 
coupled with an economic embargo and blockade which broke most 
forms of resistance. Only in extreme cases, when vital interests 
had to be defended against enemies undeterred by less stringent 
methods, did the league engage in organized warfare. 

Danish War (1368-70).—An early and famous example of such 
a war is the struggle with Denmark provoked by the expansionist 
policies of the Danish king Valdemar IV. Valdemar himself had 
secured the crown with the help of Liibeck and the hanse but soon 
began the conquest of the southwestern Baltic. In 1360 he an- 
nexed Skane and the island of Öland; Denmark thereby won com- 
plete mastery of the Sound and control of the Skane herring in- 
dustry. Worse, Valdemar captured Visby in 1361. The very 
foundations of Hanseatic power were crumbling. An alliance of 
the hanse with Norway and Sweden was broken by Danish di- 
plomacy; but in 1367 representatives of the Hanseatic cities met 
in Köln and decided on common military action. In 1368 the 
forces of the league inflicted a crushing defeat on the Danes and 
in 1370 Denmark had to submit to the peace of Stralsund. By its 
terms, outwardly the most dramatic demonstration of its power, 
the Hanseatic league won free passage for its ships through the 
Sound; control of the fortresses which dominated the herring 
fisheries; two-thirds of the revenues of Skane; and the right to 
determine the succession to the Danish throne for the next 15 
years, 

The League in Its Final Form.—During the 14th century the 
Hanseatic league was molded into its definitive form. This form 
was neither clear-cut nor rigid. The league was not a true political 
federation, it was not: a true corporation; it had no permanent 
governing body, no permanent officials, no permanent navy; it had 
no central treasury, no central court. It was “governed” by a diet 
which met generally at Lübeck and theoretically every three years; 
but these meetings were in fact held irregularly and their fre- 
quency declined after 1400 as divergencies between the various 
members grew and as the conduct of routine affairs was gradually 
transferred to the town-council of Liibeck. The diets were as- 
semblies of delegates from the various towns and their decisions 
(Recesse) were determined by a majority vote of the towns repre- 
sented. In practice the smaller towns, anxious to avoid the finan- 
cial burden of an embassy, entrusted their interests to the repre- 
Sentative of some larger town. In general, it was the views of a 
fae group of leading cities which determined the policies of the 
league, 

The membership of the league was essentially a membership of 
towns. The number of members fluctuated and is in any case un- 
certain, as no official lists were ever compiled. At its peak, about 
the middle of the 14th century, the total of participating towns 
certainly surpassed 100; but generally it was less, and it tended to 
decline in the 15th and 16th centuries. To qualify for membership 
a town had generally to be German, independent, represented at 
diets and a prompt payer of all dues imposed. There were excep- 
tions, however, and various groups and individuals were members 
a the Hanseatic league, in the sense of participating in its privi- 
eges, without passing the aforementioned tests. There were for- 
eign cities, such as Stockholm and Dinant, with full rights, and 
Many towns in Poland which had partial rights; some hamlets in 
Westphalia which were important for their manufactures enjoyed 
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the rights of membership, and so did various individuals and groups 
of merchants resident in Germany or as far away as Iceland, Ire- 
land and Spain. 

_The other essential elements in Hanseatic organization were 
the Kontore, the establishments of Hanseatic merchants overseas. 
The four Kontore at London (see STEELYARD, MERCHANTS OF 
THE), Bruges, Bergen and Novgorod were communities enjoying 
exemption from the jurisdiction. of the land in which they were 
established, administering their own (German) law and subject, to 
the directives of the Hanseatic diet. Their members corporately 
owned a large complex of houses, halls, warehouses and other build- 
ings where they lived a severely disciplined life and carried on their 
trade with the natives. Besides these major settlements, the league 
also possessed numerous local depots, such as those at Oslo and 
Tönsberg in Norway, at Aalborg in Denmark and at York, Boston, 
Lynn and Norwich in England. These depots were subject'to the 
control of a Kontor, and major transactions were in any case con- 
fined to the latter. 

As the main purpose of the league was the defense of its trading 
interests in all lands served by the northern seas, much of its 
activity naturally concerned non-German affairs. However, effec- 
tive action against the outside world could only be achieved if 
there was solidarity at home and if control of trading conditions 
was as effective inside Germany as outside; so the internal policy 
of the league was the natural counterpart to its external policies. 
The league tried to ensure the maximum of peace and order at 
home: warfare between towns, civic strife inside towns and rob- 
bery on the highroads were all suppressed as far as possible. No 
city was allowed to make war on another without permission from 
its nearest neighbours, every member town and each citizen of such 
a town could claim justice and assistance from all others. All the 
Hanseatic cities had to make a common front against their common 
enemies; every town had to prohibit the permanent residence of 
foreign traders, every town had to see to it that no partnerships 
were made between their own merchants and foreigners and all had 
to boycott any person who robbed or broke his contract: with a 
member. It was also of vital importance, in view of the fact that 
the league had no common treasury or navy, that there should be 
the maximum of co-operation from all cities in contributing proper 
shares to the financial and naval levies imposed by the diet. All 
these were great demands to make of so loose an organization, but 
they were met in great part while the towns were convinced of the 
mutuality of their interests and while the threat of “unhansing” 
(involving loss of all privileges and the arrest, boycott, and confisca- 
tion of merchants, trade and goods) remained a fearful sanction. 

Decline (15th-17th Centuries).—The decline of the Han- 
seatic league was a slow progress. It was caused by the destruction 
(1) of German monopoly, especially in the Baltic; and (2) of the 
mutuality of interest between the towns. 

Political developments in the countries bordering the Baltic 
became a threat to Hanseatic interests almost immediately after 
the defeat of Valdemar IV had seemed to ensure German suprem- 
acy there. The union of Poland and Lithuania in 1386 did much 
to harm Hanseatic interests in the eastern hinterland; and soon 
afterward, in 1397, Denmark, Norway and Sweden were united 
under the rule of Queen Margaret of Denmark. This union did not 
last long but was symptomatic of that resurgence of Danish power 
which enabled Margaret to break the Hanseatic league’s political 
dominance in her country and compel it to relinquish its castles 
and the tolls which it gathered on Danish territory. Before the 
end of the 15th century, moreover, Russia had joined in the attack 
on the league’s Baltic monopoly: in 1478 the grand prince of Mos- 
cow, Ivan III, after capturing Novgorod, expelled the Hanseatic 
merchants living there; and in 1494 Saint Peter’s court at 
Novgorod formally ceased to be a Hanseatic Kontor. 

Not only were the nations of the Baltic region itself under- 
mining the league’s monopoly; there was intrusion from the west. 
The English and the Dutch, who had learned and gained so much 
from the Hanseatics, were growing in mercantile and industrial 
strength and were increasing their will and capacity to oust the 
Germans not only in the domestic markets, but also in the trade on 
the North sea and even in Germany and the Baltic. At first the 
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Dutch were more successful than the English in this aim. During 
the 14th century their economy grew rapidly in strength and their 
mercantile marine underwent a great expansion, while in the 15th 
century the growth of their textile and brewing industries made 
them far more independent of Hanseatic importers. At the same 
time their herring fishery in the North sea completely eclipsed that 
of Skane—where, in the first quarter of the 15th century, for 
reasons still not satisfactorily explained, the herring catch declined 
catastrophically. Strong in the west, supported by the Danes and 
even by some eastern Hanseatic towns, the Dutch broke into the 
Baltic and by the middle of the 16th century were the major car- 
riers of Baltic produce to the west. By the first decade of the 
17th century Dutch ships were dominating the Baltic trade. 

These grave and mounting external pressures set up severe 
strains within the league and destroyed its unity of purpose. In 
early Hanseatic days the overland route across the base of the 
Danish peninsula had formed the chief link between the Baltic 
and North sea. The initiative of Hamburg and especially of 
Liibeck in creating the league and their pre-eminence and central 
position within it when it was established owed nearly all to the 
fact that they controlled this passage and so acted as the natural 
focus of the widespread German trading system. During the 14th 
century this overland path was largely superseded by the direct 
sea route through the Danish Sound, a development which made 
possible the easier and cheaper transport of bulky goods; at the 
same time Dutch and English traders began to make increasing use 
of this new route and to do so with the encouragement of the 
Danes, Asa result Liibeck lost its pre-eminent position, its wealth 
was threatened and its influence with other cities was weakened 
just when the town was under the greatest pressure to use the 
league to attack the foreign interlopers. At the same time some 
German towns were not too unhappy at the new developments; at 
least they were loath to follow the extreme policies of Lübeck. 
One group, centred on Köln, had such close and profitable connec- 
tions with the Low Countries and England that they were unwilling 
to do anything to upset these countries—especially for a Baltic 
trade which meant little to them. Another group, centred on 
Danzig, were not displeased at being able to make use of 
the competitive terms offered by Dutch skippers, behind the 
back of the Lübeck monopolists, when exporting their Baltic 
produce. 

Co-operation between the members of the league became in- 
creasingly difficult. Membership dwindled, effective common ac- 
tion became rare and other developments speeded the process of 
disintegration, A narrow parochialism, a concentration on local 
trading interests, supplanted the wider visions of earlier town coun- 
cils, The strengthening of princely power in Germany forced the 
detachment of many cities from the league—notably Berlin and 
other towns of Brandenburg, which had to withdraw in the 15th 
century. By the end of the 16th century the Hanseatic league was 
moribund. The new patterns of European trade which slowly 
evolved in the age of great discoveries hastened its end. The last 
diet was held in 1669. 

See also references under “Hanseatic League” in the Index. 

Bisi10cRAPHY.—Printed collections of original documents include the 
Hanserecesse, 1st-3rd series, 24 vol. (1870-1913) and 4th series (1941 
et seq.); the Quellen und Darstellungen zur Hansischen Geschichte, 1st 
series, 7 vol! (1875-94) and 2nd series, 12 vol. (1897-1956) ; the Han- 
sisches Urkundenbuch, 11 vol., covering the years 975-1500 (1876~ 
1939); and the Jnventare Hansischer Archive for Köln in the period 
1531-91, 2 vol. (1896-1903), for Danzig in the same period (1913) and 
for the Netherlands in the period 1531-1669, 2 vol. (1913-23). Spe- 
cialized periodicals are the Hansische Geschichtsblatter (1872 et seq.) 
and the Pfingstblatter, 27 vol. (1905-52), published: by the Verein fiir 
Hansische Geschichte. 

See further J. Schreiner, Hanseatene og Norges nedgang (1935) and 
Hanseatene og Norge i det 16 århundre (1941) ; K. Kumlien, Sverige och 
hanseaterna (1953); A. von Brandt, “Recent Trends in Research on 
Hanseatic History,” in History (1957) ; F. Rörig, Die europäische Stadt, 
3rd ed. (1958), and Wirtschaftskrafte im Mittelalter: Abhandlungen zur 
Stadt- und Hansegeschichte (1959). (A. B. Hz.) 

HANSEN, EMIL CHRISTIAN (1842-1909), Danish bot- 
anist, whose pure-culture studies on yeasts revolutionized the brew- 

ing industry, was born on May 8, 1842, at Ribe, Jutland. He 
studied art at Copenhagen, but in 1871 turned to science... From 
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1879 he was head of the physiological department of the Carls- 
berg institute. Hansen’s researches were concerned chiefly with 
fungi and alcoholic fermenting yeasts. He perfected the methods 
of culture and isolation begun by Pasteur. He devised a method 
of sowing cultures with a single cell and so isolating one species 
from another. He defined with precision the morphological and 
physiological characters of different species’ and crowned his work 
by devising a system of classification, The yeast grown from 
single cells was largely adopted in the bottom-fermentation brew- 
eries of the continent. Hansen died at Copenhagen on Aug. 27, 
1909. 

He wrote Untersuchungen aus der Praxis der Garungsindustrie, 
2 vol., 3rd ed. (1892-95; Eng. trans., 1896) and Gesammelte theo- 
retische Abhandlungen über Garungsorganismen (1911). 

See also BREWING: Fermentation. 

HANSEN, PETER ANDREAS (1795-1874), Danish 
astronomer, whose most important work was for the specific pur- 
pose of improving the theories and tables of the motion of the 
principal bodies in the solar system, was born on Dec. 8, 1795, at 
Tondern, in the duchy of Schleswig. He learned the trade of a 
watchmaker but in 1820 went to Copenhagen, where he won the 
patronage of H. C. Schumacher. He acted as Schumacher's assist- 
ant in work connected with the Danish survey, chiefly at the new 
observatory of Altona, 1821-25. He then went to Gotha as direc- 
tor of the Seeberg observatory, where he worked until his death 
there on March 28, 1874. 

Hansen had great practical talents but the observatory was 
poorly equipped and it was not until 1857 that a new observatory 
was built for him, In the meantime he had made investigations 
into the theory of instruments and devised improvements in their 
construction and use. He also worked on theoretical geodesy, on 
optics and on the theory of probability. A paper on the mutual 
perturbations of Jupiter and Saturn won for him a prize of the 
Berlin academy in 1830. His two most important works on the 
theory of the motion of the moon are the Fundamenta (1838) and 
the Darlegung (1862-64). The tables based on his theory were 
printed in Great Britain in 1857 at the expense of the British gov- 
ernment, the author receiving a gratuity of £1,000. These tables 
were used for the Nautical Almanac. A few errors had been cor- 
rected, but as the difference between theory and observation con- 
tinued to grow, empirical terms calculated by S. Newcomb were 
introduced to bridge the gap. These terms had no theoretical 
foundation and it was later recognized that the discordances are 
largely due to irregular fluctuations in the rate of rotation of the 
earth. Hansen’s tables remained in use until they were replaced 
by Brown’s tables in 1923. From his theory of the moon Hansen 
deduced that the accepted distance of the sun must be reduced by 
about 3% and so obtained a value close to that now accepted. 
Hansen, assisted by Christian Olufsen, compiled new tables of the 
sun in 1854. He received world-wide recognition for his work, 
being twice awarded the gold medal of the Royal Astronomical 
society; in 1850 the Copley medal of the Royal society was 
awarded to him. (J. Jn.) 

HANSON, HOWARD (1896- ), U.S. composer, con- 
ductor and teacher, and a representative of the romantic tradition 
in American music, was born in Wahoo, Neb., on Oct. 28, 1896. He 
studied with Percy Goetschius in New York city and spent three 
years (1921-24) in Italy as the winner of the American Prix de 
Rome. On his return to the U.S. he was appointed director of the 
newly organized Eastman School. of Music in Rochester, N.Y: 
There he established annual festivals of American music and con- 
ducted hundreds of new works by young composers, among them 
‘many of his own pupils. In 1958 he organized the Eastman Phil- 
harmonia, a student orchestra, and in 1961-62 toured with it 
through Europe, the U.S.S.R. and the middle east. 

Of Swedish ancestry, Hanson emphasized a kinship with his fore- 
fathers in his first symphony, the Nordic (1923). His second sy™ 
phony, the Romantic (1930), which became his most success! 
work, represents a proclamation of his faith in romanticism. Hi 
fourth symphony, Requiem (1943), dedicated to the memory of 
his father, won him.a Pulitzer prize. Also of religious inspiration 
is his fifth symphony, Sinfonia Sacra (1955). Among his other 


HANSON—-HANTHAWADDY 


works are Lux Aeterna for orchestra (1923), Songs from “Drum 
Taps,” after Walt Whitman, for voices and orchestra (1935), and 
some chamber music. 

Hanson was one of the few American composers of operas ac- 
cepted by the Metropolitan Opera company. His opera Merry 
Mount, on a subject dealing with Puritan New England, was com- 
missioned by the Metropolitan and produced in New York city 
on Feb. 10, 1934. Though favourably received, it was not main- 
tained in the repertory. 

Hanson’s style belongs to the mid-20th century but his harmo- 
nies, however complex, are euphonious. He has a sense of strong 
and varied rhythm and his orchestration is invariably effective. 
The influences of Sibelius and Mussorgsky, noticeable in his early 
works, do not obscure his individuality. He published a textbook 
for advanced students, Harmonic Materials of Modern Music 
(1960). ; (N: Sy.) 

HANSON, JOHN (1721-1783), American Revolutionary 
leader, was the first president under the Articles of Confederation, 
Born in Charles county, Md., on April 13, 1721, he became a po- 
litical leader of note in Maryland, serving in the general assembly 
from 1757, upon many important committees during the American 
Revolution, and as a representative of Maryland in the conti- 
nental congress elected Dec. 22, 1779. On Nov. 5, 1781, he was 
elected by the continental congress “President of the United States 
in Congress Assembled,” which office he held one year. ‘He is 
sometimes referred to as “the first president of the United States,” 
but he was a congressional presiding officer and had none of the 
powers of the first president under the constitution. Hanson died 
on Nov. 22, 1783, at Oxon Hill, Prince Georges county, Md. 

HANSSON, OLA (1860-1925), Swedish poet, prose-writer 
and critic, belatedly recognized as one of the most original modern 
Swedish writers, was born at Grénby, Skane, Nov, 12,1860. After 
studying at Lund, he went to Copenhagen where he met many 
Danish writers. He was enormously influenced by foreign litera- 
ture, especially by contemporary psychological writers who fos- 
tered his almost morbid sensitivity; yet, a descendant of a long line 
of Skåne farmers, he felt kinship with the placid plains of his na- 
tive province. Out of this fundamental dichotomy came the con- 
flict in his personality. His first publication, Dikter (1884), 
contains some poems describing nature and others inspired by so- 
cial injustice, In Notturno (1885) he had already achieved 
poetic mastery, expressing in exquisite lyrics complex, subjective 
moods. His prose sketches, Sensitiva Amorosa (1887), in which 
he explored the “physiology of the soul,” shocked contemporary 
Sweden and, embittered by their reception, from 1889 he lived 
abroad, first in Germany, and later in France, Switzerland and Tur- 
key, In 1889 he married Laura Marholm, herself a writer, and 
they worked to make Scandinavian authors, especially Strindberg, 
known abroad and to introduce contempotary foreign writers to 
Sweden. Hansson’s admiration for Nietszche was reflected in Ung 
Ofegs visor (1892; Eng. trans., Young Ofeg’s Ditties, 1895). This 
was followed by remarkable short stories, the autobiographical 
novel Resan hem (“The Journey Home”; 1895), and numerous 
critical essays. Hansson later became a Roman Catholic for a time. 
His opinions became more violent and bizarre with age, but he con- 
tinued to write, sometimes recapturing the lyrical beauty of his 
early poetry, until his death at Buyukdere, Turkey, Sept. 26, 1925. 

His collected works were published in 17 vol. (1919-22); a 
further selection was edited by H. Gullberg, 5 vol. (1928-31). 


Brstiocrapxy—E. Ekelund, Ola Hansson’s ungdomsdiktning (1930) ; 
H. Levander, Sensitiva amorosa (1944); I. Holm, oia Bornai ETA 


HANSSON, PER ALBIN (1885-1946), Swedish Social 
Democratic statesman, four times prime minister between 1932 
and 1946, was born on Oct. 28, 1885, in Malmö. He attended an 
elementary school and worked as messenger boy from the age of 
12. In 1903 he helped to form the Social Democratic Youth asso- 
ciation and was appointed editor of its weekly journal Fram. A 
convinced antimilitarist, he left Fram in 1909 and joined the daily 
Newspaper Social Demokraten, of which he became editor-in-chief 
ìn 1917, Elected to the second chamber of the Riksdag in 1918, he 
Supported total disarmament and worked for an immediate reduc- 
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tion of the Swedish armed forces. He was appointed minister of 
defense in Hjalmar Branting’s first government (March-Oct. 1920) 
and retained this portfolio in the following three Social Democratic 
governments (Oct. 1921-June 1926). The driving force in the dis- 
armament debates in 1925, he argued that the savings in military 
expenditure should be spent on social services, thus strengthening 
national solidarity. Nevertheless, as chairman of the 1925 navy 
building committee, he supported expenditure for new battleships; 
and in 1928 and 1932 he opposed his party’s suggestion for Swe- 
den’s total disarmament. On Sept. 24, 1932, he became prime min- 
ister; and it was due to his capable leadership that in 1933 an agree- 
ment was reached with the Farmers’ party which supported the 
government in overcoming the consequences of the international 
crisis, On June 19, 1936, his government resigned over the defense 
question; but since his party held a dominating position in the 
second chamber Hansson formed another government on Sept. 28 
in coalition with the Farmers, This government was responsible 
for a considerable strengthening of the national defense, On Dec. 
13, 1939, after the outbreak of the Soviet-Finnish War, Hansson 
formed a national coalition government which sought to safeguard 
Sweden’s neutrality. The great popularity that he had gained was 
an important factor in the success of this policy. At the end of 
World War II he formed a purely Social Democratic government 
on Aug. 1, 1945. He died in Stockholm on Oct. 5,1946. 
(A. H. Hs.) 
HANSTEEN, CHRISTOPHER (1784-1873), Norwegian 
astronomer and physicist, associated with the study of terrestrial 
magnetism, was born at Christiania (Oslo) on Sept. 26, 1784. 
From the cathedral school he went to the University of Copen- 
hagen, where he studied mathematics. In 1807 he began his in- 
quiries into terrestrial magnetism. He was appointed lecturer at 
the University of Christiania in 1814 and two years later, professor 
of astronomy and applied mathematics. An astronomical observa- 
tory was erected in 1833, to which a magnetic observatory was 
added in 1839. To further his researches in terrestrial magnetism 
he traveled not only throughout Norway and Finland but in 
1828-30 undertook an expedition to western Siberia with G. A. 
Erman. Various publications gave an account of his expeditions 
and the final results were published in 1863 (Resultate magne- 
tischer Beobachtungen). He especially wrote on the magnetic 
poles and axes. Hansteen also supervised survey and topograph- 
ical work in Norway begun in 1837. He continued his studies in 
magnetism after his retirement in 1861. He died at Oslo on 
April 11, 1873. (J. Jn.) 
HANSWURST, a comic character in Viennese plays created 
by the Austrian playwright Joseph Anton Stranitzky (1676-1726), 
who replaced the somewhat tired Italianate Harlequin (q.v.) with 
a homebred clown type. Hanswurst sported the modified costume 
of a Salzburg peasant and supposedly embarrassed Lady Mary 
Wortley Montagu, who, in her letters, gave an account of the 
coarseness of his speech and gestures after she saw him perform in 
Vienna in 1716. In nontheatrical usage the name Hanswurst oc- 
curs first in 1519 in Sebastian Brant’s satire Das Narrenschiff 
(1494). (A. M.N.) 
HANTHAWADDY, a district in the Pegu division of Lower 
Burma, is the home district of Rangoon, from which the town was 
detached to make a separate district in 1880. Area 1,927 sq.mi. 
Pop. (1953) 595,991, of whom about 50,000 lived in the towns of 
Syriam, where the oil refineries are situated, and Thongwa. 
Maubin and Hanthawaddy are the two most densely populated dis- 
tricts in the Union of Burma. Hanthawaddy consists of a vast 
plain stretching up from the sea, and lies on either side of the 
Rangoon river by which the port of Rangoon is approached. The 
country is intersected by numerous tidal creeks, many navigable 
by large boats and some, like the Bassein creek which connects the 
Rangoon river with the To or China Bakir mouth of the Irrawaddy, 
by steamers. The Twante canal affords a more direct communica- 
tion between the Rangoon and China Bakir rivers, and is used by 
regular steamer services between Rangoon and Bassein across the 
delta. Cultivation in the district is almost wholly confined to rice, 
and there are considerable tracts of unreclaimed marshland, 
(L. D. S.) 
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HANTZSCH, ARTHUR (1857-1935), German theoretical 
chemist, won fame at the age of 25 by devising the celebrated 
synthesis of substituted pyridines from B-ketonic esters, aldehydes 
and ammonia. Born in Dresden, March 7, 1857, Hantzsch studied 
at Dresden and Wiirzburg universities. He became a professor at 
Zürich (1885), at Würzburg (1893) and at Leipzig (1903). 

With his pupil, Alfred Werner (q.v.), Hantzsch founded the 
stereochemistry of nitrogen, enunciating the theory that the three 
valences of nitrogen are not coplanar, and elucidating and proving 
the configurations of the stereoisomeric oximes and hydrazones. 
An attempt to extend the work to diazo compounds led to the dis- 
covery that many diazonium compounds are salts or bases. 
Hantzsch demonstrated the transformation ArN2+OH = Ar 
NNOH, whereby a strong base is changed into a nonelectrolyte 
and showed that similar transformations occur between the aci- 
forms and normal forms of nitro compounds and in the triphenyl- 
methane dyes. 

In the last case, the transformation is accompanied by a colour 
change, the investigation of which led Hantzsch to make pioneer 
studies in spectrophotometry and in the relationship between 
colour»and constitution. He advanced a theory of indicators, 
emphasizing that the amount of the dissociable form „present, and 
not the extent of dissociation, determines the colour. 

Hantzsch conducted an extensive study of the dissociation of 
acids at all concentrations and in various solvents. He demon- 
strated the formation of oxonium salts with water and ether and 
came to the conclusion that acid dissociation does not occur except 
after solvation or association of the acid molecules. 

Hantzsch was a man full of ideas; he was responsible for nearly 
1,000 papers. He was remarkable for his early adoption of the 
methods of the science of physical chemistry. 

He wrote Grundriss der Stereochemie, 2nd ed. (1904); Diazover- 
bindungen, 2nd ed., with S. Reddelien (1921); and Theorie der 
ionogenen Bindungen (1923). He died in Dresden, March 14, 
1935. 

| See T. S. Moore, Journal Chemical Society, p. 1051 (1936) ; Fr. Hein, 


Berichte d. deutschen chemischen Gesellschaft, 74A:147 (1941); and 
Zeitschrift f. Elektrochemie, 42:1 (1936). (P. 0.) 

HANUKKAH: see JewisH HOLIDAYS. 

HANUMAN, in Hindu mythology, the monkey-god, a central 
figure in the great Hindu epic Ramayana. Child of a nymph by the 
wind-god, he aided Rama to recover his wife, Sita, from the demon 
Ravana, bridging the strait between India and Ceylon with boulders 
brought from the Himalayas, with the help of a host of monkeys. 
Temples in his honour are numerous, especially in southern India. 
He.is also a popular deity in Japan, where many temples are erected 
to his honour and districts of towns bear his name. The hanuman 
monkey (Semnopithecus entellus), called after the god, is one of 
the commonest Indian menkeys. See RAMAYANA. 

HANWAY, JONAS (1712-1786), English philanthropist ac- 
tive in developing charitable organizations to help the poor, was 
born at Portsmouth, Hampshire, probably on Aug. 2, 1712. He 
became a merchant of the Turkey company in Portugal but, after 
returning to London, set up in partnership with Charles Dingley, 
a merchant of the Russian company. He went to St. Petersburg 
in 1743 and traveled through Russia and Persia, returning to Eng- 
land via Germany and the Netherlands in 1750 and publishing An 
Account of the British Trade (1753). Hanway became a governor 
of the Foundling hospital in 1756 and his policy of restricted ad- 
missions was adopted in 1760. He brought about many reforms 

in the workhouses, helped to found the Marine society to clothe 
men and to train poor children for the navy, was treasurer of the 
Misericordia hospital for venereal disease among the poor and a 
governor of the Magdalen house for repentant prostitutes and 
sought more humane treatment of chimney sweep apprentices. 
Said to have been the first Londoner habitually to carry an um- 
brella, he died in London on Sept. 5, 1786. 

See J. Pugh, Remarkable Occurrences in the Life of Jonas Hanway 
(1787), and J. H. Hutchins, Jonas Hanway (1940). 

HAN-YANG, a member city of the tri-city conurbation of 
Wu-han on the north bank of the Yangtze at the mouth of the Han 
river in Hupeh province, China. It was merged in 1950 with the 
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adjacent cities of Hankow and Wu-ch’ang to form the single me- 
tropolis of Wu-han. See Wu-HAN. 

HAN YU (Han WEN-KuNG) ( 768-824), Chinese poet and 
essayist of the T’ang dynasty, was born in Teng-chou, Honan, in 
768. He regarded himself as a transmitter of Confucianism in 
the orthodox tradition of Mencius. As part of his program of re- 
turning to antiquity, he revived the literary style practised by the 
Confucians of the 4th and 3rd centuries B.c. The style he advo- 
cated was a free, simple prose unencumbered by the mannerisms 
and elaborate verselike regularity of parallel prose, the style then 
prevalent. In his poetry he reveals a tendency toward experi- 
mentation and unconventionality. His frequently polemical writ- 
ings led him to be banished on two occasions, once in 803, when, 
as a member of the Censorate, he protested to the throne against 
overtaxation and the economic abuses of the eunuchs, and 
again in 819, when, in his famous Buddha-bone memorial, he 
attacked the veneration of a Buddhist relic on the grounds that 
Buddhism was a foreign religion. This memorial, together with 
the short essays “On the Way,” “On Man,” “On Spirits” and “On 
Inborn Qualities,” became the most famous models of the prose 
style he espoused. His initial failure to find examiners sympathetic 
to his style kept him from embarking on the official career to 
which he aspired. He presented himself to the ministry of rites 
four times before being admitted to its examinations for the de- 
gree of Doctor of Letters. Having earned it at the age of 24, he 
spent the following three years attempting unsuccessfully to pass 
other qualifying examinations until, at the age of 28, he accepted 
his first post under a provincial governor. Later, as a compiler in 
the office of historiography, he edited the official record of the 
brief reign of the emperor Shun-tsung, which survives as the 
earliest example, and only T’ang specimen, of its genre. He 
served at times as vice-president in each of the ministries of jus- 
tice, war and personnel. The prestige of his high: office lent re- 
spectability to his literary reforms. At his death, in 824, the 
title of president of the ministry of rites was posthumously con- 
ferred upon him, as well as the epithet “Prince of Letters.” See 
also CHINESE LITERATURE. 


BrsrrocraPuy—Erwin von Zach, Han Yü, Poetische Werke (1952); 
James R. Hightower, Topics in Chinese Literature, rev. ed. (1953); 
Bernard S. Solomon, The Veritable Record of the T'ang Emperor Shun- 
tsung (1955). (B. S. Sx.) 


HAPI: see Aris. 

HARA KEI (Hara Takasu) (1856-1921), Japanese politi- 
cian, the first untitled prime minister of that nation and the first 
authentic Japanese party boss, was born at Morioka on Feb. 9, 
1856. He was educated in the justice ministry law school and 
entered the foreign service in 1882, Like many Japanese politi- 
cians of his era, he used the journalistic as well as the bureaucratic 
road to power, becoming chief editor of the Osaka Mainichi in 
1897. When Prince Ito Hirobumi organized the Seiyukai party 
in 1900, however, Hara returned to politics as minister of com- 
munications. 
he rose rapidly to become home minister in two Saionji cabinets 
(1905 and 1911) and Seiyukai president in 1914. Astute, often 
ruthless strategy brought him not only firm party control but 
the premiership on Sept. 29, 1918: This broke the hold of the 
Meiji oligarchy and ushered in almost two decades of “normal 
constitutional government” in which the Seiyukai party machine 
and its Mitsui business allies dominated civilian politics. 

As prime minister, Hara pushed through a small-district electoral 
reform that gave the Seiyukai an absolute majority in the 1920 
diet election, He failed to obtain approval of a racial equality 
clause in the covenant of the League of Nations or withdrawal of 
Japanese troops from Siberia. 

Hara’s administration opposed the universal suffrage movement 
and promoted the spoils system, primarily the close alliance of the 
Seiyukai with the Mitsui, and this corruption eventually helped 
to destroy public confidence in the party system. It inspired the 
young assassin who killed Hara in front of Tokyo station on Nov. 4, 
1921. (D. H. Mt.) 

HARA-KIRI (literally “belly-cutting”) was the honourable 
method of taking one’s own life practised by men of the samural 


Elected to the house of representatives in 1902, ` 
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(military) class’ in feudal Japan. The word hara-kiri, although 
widely known abroad, is rarely used by Japanese, who prefer the 
Chino-Japanese synonym seppuku. The proper method was to 
plunge a short sword into the left side of the abdomen, draw the 
blade across to the right and then turn it upward. It was consid- 
ered exemplary form to stab again below the chest and press down- 
ward across the first cut, and then to pierce one’s throat. Being 
an extremely painful and slow means of suicide, it was favoured 
as an effective way to demonstrate the courage, self-control and 
strong resolve of the samurai and to prove sincerity of purpose. 

There were two kinds of hara-kiri: voluntary and obligatory. 
Voluntary hara-kiri evolved during the wars of the 12th century 
as a method of suicide used frequently by warriors defeated in 
battle who chose to avoid the dishonour of falling into the hands 
of the enemy. Occasionally a samurai performed hara-kiri to dem- 
onstrate loyalty to his lord by following him in death, to protest 
against some policy of a superior or of the government that he 
considered to be mistaken, or to atone for failure in his duties. 
There have been numerous instances of voluntary hara-kiri in mod- 
ern Japan. 

Obligatory hara-kiri refers to the method of capital punishment 
for samurai to spare them the disgrace of being beheaded by a 
common executioner. This practice was common from the 15th 
century until 1873, Great emphasis was placed on proper perform- 
ance of the ceremony. The ritual was usually carried out in the 
presence of a witness (kenshi) sent by the authority issuing the 
death sentence. The prisoner was seated on a red carpet and be- 
hind him stood a second (kaishaku), usually a relative or friend, 
with sword drawn. A small table bearing a short sword was placed 
in front of the prisoner. A moment after he stabbed himself, the 
second struck off his head. It also was common practice for the 
Second to decapitate him at the moment that he reached out to 
grasp the short sword, his gesture symbolizing that the death was 
by hara-kiri. 

See A. B. Mitford, Tales of Old Japan (1871) ; Basil Hall Chamber- 
lain, Things Japanese (1939). (D. H. Sx.) 

HARALD I Haarracer or FATRHAIR (more precisely Fine- 
hair) (9th to 10th century), the first king of all Norway, was the 
son of Halvdan the Black, ruler of part of southeastern Norway, 
and was said to descend from the Ynglingar, the ancient royal 
house of Sweden. Harald succeeded his father at the age of ten 
and in early youth, it is said, was inspired to conquer Norway by a 
woman, Gyda, who refused to be his wife until he could rank with 
the kings of Sweden and Denmark. Harald suppressed the petty 
kingdoms one after another, finally defeating his assembled op- 
Ponents in Hafrsfjord, in southwestern Norway. The dates of 
Harald’s career are not known precisely. Medieval historians differ 
in their calculations but in general date the battle of Hafrsfjord 
c. 872 and the death of Harald c. 933. Modern historians, how- 
ever, place these events 10 to 15 years later. His conquests had 
far-reaching results. Some of the petty princes submitted to his 
authority and became his officers, but others fled to the British 
Isles and other lands. Iceland first became known to the Scandina- 

ans at this period, and its settlement was said to be a direct 
Tesult of Harald’s oppression in Norway. 

Sources for the story of Harald’s life are of many kinds. The 
Most reliable are contemporary poems, preserved orally until they 
Were written down in Iceland in the 13th century, but the infor- 
mation that they give is poor. Harald’s career is also described 
in detail in historical works written in Iceland, and partly in Nor- 
Way, in the 12th and 13th centuries, but their veracity is question- 
able, The fullest account of Harald was written by the Icelander 
Snorri Sturluson (d. 1241) in the Heimskringla. Differences be- 
tween Icelandic and Norwegian traditions about Harald sometimes 
Come to light in the medieval histories. For Icelanders, Harald 
Was a harsh tyrant, but for the Norwegians he was, rather, the king 
who brought peace and stable government. (G. T.-P.) 

: ALD II GraareLL or GrayctoaK (Old Norse Gréfeldr) 
oe 970), king of Norway, was the son of Eric Bloodaxe. Harald 
his brothers were brought up in exile in Denmark and made 
Tepeated attacks on Norway, then ruled by Haakon the Good, who 
Was killed by their forces c. 961. Afterward, Harald ruled Norway 
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jointly with his brothers until c. 970, when he was killed in Den- 
mark and his brothers fled. (G. T.-P.) 

HARALD III Harpraave or HARDRULER (1015-1066), king 
of Norway from 1045 to 1066, was the son of Sigurd Sow (Syr), a 
petty king of eastern Norway, and of Asta, mother of St. Olaf. 
At the age of 15 Harald fought beside St. Olaf in the battle of 
Stiklestad, in which St. Olaf fell (1030). Harald then fled to Rus- 
sia, where he served under Yaroslav the Wise (d. 1054), whose 
daughter Elizabeth (Ellisif) he afterward married. From Russia, 
Harald went to Constantinople, where he enlisted under the Byzan- 
tine emperor Michael IV (1034-41). After some ten years’ serv- 
ice in the imperial armies fighting in Sicily and Bulgaria, it is said, 
he made a pilgrimage to Jerusalem. Harald became the most 
famous Norse, or Varangian, warrior in the Byzantine service; his 
exploits are mentioned by both Greek and Norse historians of the 
middle ages. 

In 1045 Harald returned through Russia and Sweden to Norway, 
where his nephew Magnus I Olafsson was king. The two kinsmen 
agreed to share the kingdom. Together Magnus and Harald at- 
tacked Sweyn Ulfsson, king of Denmark, in 1047, but Magnus died 
during this expedition, leaving Harald sole king of Norway. Harald 
spent his next years largely in campaigns against the Danes, until 
1062, when he defeated Sweyn in the battle of Niz and afterward 
made terms with him. 

Harald was troubled by rebellious subjects at home, whom he 
put down with ruthless energy. He also quarreled with Adalbert, 
archbishop of Bremen, in whose province Norway lay, and was 
severely rebuked by the pope. 

After the death of Edward the Confessor in England (Jan. 5, 
1066), Harald joined forces with the rebel Tostig against the new 
king of England, Harold II Godwinsson. Harald sailed to England 
with a large fleet and landed in Northumbria. He defeated an 
English force at Fulford, York, and overcame the city (Sept. 20, 
1066), but on Sept. 25 the Norwegians were routed by the English 
king at Stamford Bridge, where Harald Hardraade was killed, 

(G. T.-P.) 

HARALD IV Gute (c. 1103-1136), king of Norway from 
1130 to 1136, was born in Ireland, where his name was said to 
be Gillikristr (Servant of Christ). He claimed to be the son 
of Magnus II Bareleg, king of Norway from 1093 to 1103. As 
a young man Harald went to Norway, announcing his rights to 
the throne. After he had passed through an ordeal of fire, the 
reigning king, Sigurd I Jorsalafar, a son of Magnus Bareleg, recog- 
nized him as a brother in return for the promise that he would 
not press his claims so long as Sigurd and his son, Magnus III, lived. 
When Sigurd died (1130) Harald broke his promise and was pro- 
claimed king over half the kingdom. Magnus and Harald ruled 
peacefully for three years, but then war broke out between them, 
Harald was defeated in the first encounter, at Fyrileif (1134), but 
obtained reinforcements in Denmark. He attacked and captured 
Magnus in Bergen, had him blinded and maimed and forced him to 
take refuge in a monastery. Harald was now sole king of Norway, 
but a year later (1136) he was murdered in his bed by Sigurd 
Slembi, a pretender who claimed also to be Magnus Bareleg’s son. 

(Gia) 

HARAR (Hararcue), a province of Ethiopia, occupies the 
eastern part of the country and has a varied scenery and climate. 
Pop. (1962 est.) 3,052,900. Area 100,270 sq.mi. (including the 
province of Balé, formerly part of Harar). The Chercher district 
in the north reaches nearly 10,000 ft. and the Balé mountain group 
in the southwest rises to Mt. Batu (14,131 ft.). These highlands 
have an abundant rainfall (35-60 in. annually), a temperate cli- 
mate and extensive forested areas. They are fertile producing 
regions and the Chercher district has important coffee cultivation 
between 4,000 and 5,000 ft. Balé province, including the mountain 
regions, is inhabited by Galla peoples who (in places with sufficient 
rainfall) are settled cultivators. In the Chercher district extending 
toward Harar city also dwell large groups of Amhara peoples. 
From the highlands the land slopes gradually southwest toward the 
Indian ocean, to which the province drains by the Webbe Shibeli 
and Ganale Doria river systems. The eastern half is a gently 
sloping and eroded plateau, above 1,500 ft. except in the lower river 
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valleys near the southeast border. This arid region (rainfall 10- 
20 in. annually) includes the Ogaden and is inhabited by Somali 
tribes, mostly pastoral and some nomadic. North of the Chercher 
district, which is skirted by the railway from Addis Ababa to 
Djibouti on the coast, the province extends to the Hawash river 
as a desert and semidesert region inhabited by nomadic Danakil 
and Isu peoples. The Isu are Somali tribes chiefly confined to the 
eastern part of this region, The provincial capital is Harar town 
in the uplands just east of the Chercher district, and in the plain 
northward lies Dire Dawa, an important commercial centre on the 
railway. East of Harar lies Jijiga, a market town on the road to 
Hargeisa, Somali republic. Other market centres are Goba in the 
Balé mountains, Asba Tafari in the’Chercher district and Wardere 
in the Ogaden. (G. C.L.) 
capital of Harar province in eastern Ethiopia, lies 
at an elevation of about 6,000 ft. in the east of the Chercher high- 
lands, 35 mi. S.E. of Dire Dawa. Pop. (1956 est.) 40,500. 
Uniquely in Ethiopia, the old quarter of Harar is still enclosed by 
a wall with six impressive gateways. Harar, próbably founded in 
the 7th century A.D. by immigrants from the Hadhramaut, eventu- 
ally became capital of the Muslim state of Adal. It was in contin- 
uous conflict with the Christian kingdom of Ethiopia and with 
Galla forces which in 1577 compelled removal of the capital to the 
Aussa desert, about 100 mi. N. Harar in the 19th century was de- 
scribed by Sir Richard Burton (the first European visitor) and 
the French poet J. N. A. Rimbaud (qgq.v.).. In Egyptian occupa- 
tion 1875-85, Harar was in Jan. 1887 conquered by Menelik II 
(Menelek II; g.v.), king of Shoa and afterward emperor of Ethi- 
opia. Ras Makonnen, father of the emperor Haile Selassie I, then 
became governor of Harar province; his mausoleum lies west of 
the walled city. Harar’s commerce passed to Dire Dawa (g.v.) 
when in 1902 the railway reached that town. It subsequently en- 
joyed a revival as the site of the government’s teacher-training 
school, the military academy and, just outside the city, the Impe- 
rial Ethiopian College of Agriculture and Mechanical Arts 
(founded 1956). The population includes Amharas, Gallas, Soma- 
lis and (largely inside the walled quarter) the Harari or Adere, who 
speak a Semitic language (Adare) and have a literature using 
Arabic script. 

BrstrocraPHy.—Sir Richard Burton, First Footsteps in East Africa 
(1856); P. Berrichon (ed.), Lettres de Jean Arthur Rimbaud (1899) ; 
Evelyn Waugh, Remote People, published in U.S. as They Were Still 
Dancing (1932). (G. C. L.) 

HARBIN (Ha-Eru-pry), a city of northeast China, on the 
southern bank of the Sungari (Sung-hua) river in Heilungkiang 
province, about 200 mi. N.N.E. of Mukden, is the transportation 
hub of northern Manchuria. Prior to the building of the Chinese 
Eastern railway in 1897 it was a small wheat-market town. Its 
population increased from 40,500 in 1911 to 332,000 in 1931, 662,- 
000 in 1940 and 1,200,000 in 1953. The estimated population in 
1957 was 1,552,000. 

The city is the converging point of five railways—linking Lu-pin 
(Man-chou-li) in the west, Sui-fen in the east, the Korean border 
in the southeast, Ch’ang-ch’un in the southwest and Hai-lun-Ai- 
hun-Hei-ho in the north. Harbin is also connected by steamships 
and junks with all important towns on the Sungari river and its 
tributaries. The Peking-Siberia~-Moscow airline stops there. In 
the metropolis, a network of streetcars, buses and sleds (in winter) 
forms an elaborate transportation system. 

After 1949 Harbin was developed into a major industrial base of 
northeast China. The traditional food-processing industries com- 
prise a complex of soybean-processing plants, sugar refineries, flour 
mills and tobacco, flax and linen factories, Modern enterprises in- 
clude production of ball bearings, wire and cable, film projectors, 
tractors, electric-power generators and equipment for power and 

heat. Other industries were established there for the manufacture 
of nylon and plastics. The surrounding agricultural region, with 
fertile black-loam and yellow-clay soil, supports the cultivation of 
wheat, corn (maize) and soybeans, and Harbin is also a trade centre. 

Because of Russian influence, Harbin became known as the 
“Moscow of the orient,” and the Russian section forms one of 
the colourful areas of the city. Harbin was the headquarters of 
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the Chungchang railway started by the Russian government and 
was a centre of tsarist activities in Manchuria in the generation 
after the October Revolution of 1917. (Kn. C.) 

HARBINGER-OF-SPRING (Zrigenia bulbosa), a small 
North American plant of the parsley family (Umbelliferae), native 
to moist low woods from southern Ontario to Minnesota and 
southward to Pennsylvania, Alabama and Missouri, It is a low, 
smooth, almost stemless perennial, rising from a deep round tuber 
and bearing, near the ground, from two to four compound leaves 
thrice divided into narrow leaflets. The flower stalk (scape), three 
to nine inches high, terminates in small clusters of white flowers. 

In the southern part of its range the plant blooms as early as 
February, and farther north in April, whence its name. It is some- 
what rare and local in many sections and is of some use in the wild 
garden or the rock garden. 

HARBORD, JAMES GUTHRIE (1866-1947), U.S. army 
officer, was Gen. John J. Pershing’s chief of staff during World 
War I. Born at Bloomington, Ill., March 21, 1866, he graduated 
from the Kansas State Agricultural college, Manhattan, in 1886, 
He joined the 4th infantry as a private in 1889 and was commis- 
sioned in the cavalry in 1891. ‘Thereafter he was promoted through 
the grades and in 1917 became brigadier general. He was chief of 
staff of the American expeditionary force in France, May 1917- 
May 1918, and again from May 1919.. He commanded the marine 
brigade near Chateau-Thierry, June 1918, and the 2nd division of 
the A. E. F. in the Soissons offensive, July 1918, after which he was 
placed in command of the service of supply. He served as deputy 
chief of staff, U.S. army, 1921-22, and retired from the army as 
lieutenant general. 

He became president (1923) and later chairman of the board 
(1930) of the Radio Corporation of America, Harbord died 
Aug. 20, 1947, in Rye, N.Y, 

HARBOURS. A harbour is any part of an ocean, sea, river 
or other body of water that is sufficiently protected from wind, 
waves and currents to be used by vessels as a place of safety from 
storms or for the transfer of passengers and cargo from ship to 
shore. A harbour differs from a port in that a port always pro- 
vides safety from storms and has facilities for the transfer of cargo 
and passengers; a harbour may provide only a haven of safety 
from the dangers of the water, with no facilities for loading or un- 
loading a ship. A harbour is always a necessary part of a port. 

The principal elements of a harbour are its natural features: 
protection from waves, shelter from storm winds and tides, free- 
dom from strong currents, sufficient depth of water to permit a 
vessel to enter the protected area of the harbour, and a bottom 
adequate to hold a vessel’s anchor, The principal elements of a 
port are the facilities provided by man for the transfer of cargo 
and passengers. These include docks, wharves, quays, warehouses, 
cranes for loading and unloading, repair shops and means for ob- 
taining water, oil, coal, food and other provisions. 


TYPES OF HARBOURS 


Harbours are usually classified as either natural or artificial. 
Natural harbours are those that can be used without any improve- 
ment by engineering works; they are usually found in sheltered 
areas such as enclosed bays or the entrances (known as estuaries) 
to rivers that discharge into the sea. In primitive times—in fact 
until about the mid-1800s—almost all harbours were natural, al- 
though man had from yery early times (perhaps as early as 2000 
B.C.) built artificial harbours to serve his needs. Today’s great 
harbours have developed from the natural harbours of times 
past. ~ 
. Most harbours today may be classed as artificial harbours, be- 
cause they have been improved by the construction of works to 
afford more protection from waves and currents or to provide 
greater depths of water to accommodate larger ships. All of the 
modern artificial harbours of the world have been developed by 
improvement and expansion of natural shelter areas. 

Harbours are sometimes identified in other ways, according to 
their purpose, usage, location or physical features, Examples are 
yacht harbours furnishing anchorage and docks for pleasure craft; 
naval harbours reserved for naval vessels; fishery harbours for 
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fishing vessels; and commercial harbours devoted to the varied 
needs of shipping involved in world trade. Landlocked harbours, 
such as San Francisco bay or Sydney, Austr., are so identified be- 
Lie they are surrounded by land except for a narrow passage to 
the sea, 


HARBOUR TERMINOLOGY 


Certain terms have particular meanings when employed in regard 
to harbours, 

Exposure refers to the openness of a harbour to winds, waves 
or currents, Los Angeles harbour in California, for example, is 
described as a harbour with a southern exposure, meaning that it 
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is exposed to winds and waves coming from the south. 

Holding ground means the bottom of the harbour where a ship’s 
anchor must be embedded to withstand the pull of the ship and to 
hold it in a desired location. 

nchorage refers to an area of the harbour set aside for ships 
ing at anchor without being tied to a dock. Most harbour 
charts show such areas, and ships are not permitted to anchor in 
other parts of the harbour. Some harbours, particularly those that 
are small, require ships to tie up at a dock or at dolphins (a 
cluster of piles) and do not provide anchorage areas. (See Docx.) 

A breakwater (g.v.) is a structure, usually built of stone or 

concrete, to protect a harbour from wave action of the open sea. 
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LANDLOCKED HARBOUR OF SYDNEY, AUSTR. 


FIG, 1.—AREA OF THE NEW YORK CITY HARBOUR 


A buoy (q.v.) is a floating object moored to the bottom to mark 
a navigation channel or to warn of the presence of an obstruction 
of some sort, such as a submerged wreck, a rock or shallow water. 
Harbour and navigation buoys carry numbers and vary in colour so 
that the navigator can tell his position from the buoys and a chart 
locating them. 

The channel is the part of the harbour used for entrance and 
exit; it is the “main road” of the harbour. 

The controlling depth in a harbour or harbour channel is the 
least depth of water in the navigable part of the harbour. Shown 
on charts and referred to a specified datum plane, it determines 
the maximum allowable draft of vessels entering the harbour. 

The datum plane for a harbour is a horizontal plane at some ele- 
vation referred to the water, from which all water depths and eleva- 
tions in the harbour are measured. The following are a few of the 
datum planes used: 

Mean low water, for the Atlantic coast (U.S.), 
Argentina, Sweden and Norway 

Mean lower low water, for the Pacific coast (U.S.) 

Mean low water spring tide, for Great Britain, 
Germany, Italy, Brazil and Chile 

Lowest low water, for France, Spain and Greece 


Diffraction of water waves occurs when a portion of a wave is 
stopped by a breakwater, and the remainder of the wave enters the 


sheltered region behind the break- 
water. Refraction of waves is 
the process involved in the change 
in direction of wave travel due 
to depth variation; the part of 
the wave in shallow water moves 
forward more slowly than the 
part in deep water. 

An entrance to a harbour is a 
water passage through which 
ships enter and leave the harbour. 
Some harbours (e.g., Cherbourg, 
France;,Los Angeles) may have 
more than one entrance, but usu- 
ally only one entrance is pro- 
vided. 

A jetty (q.v.), in U.S. usage, is 
a structure extending into a body 
of water to prevent the formation 
of shoals at a harbour entrance 
by sand moving along a coast. 
Jetties may be built of stone, con- 
crete, steel sheet piles, wooden 
piles or other materials. In Brit- 
ish usage jetty is synonymous 
with wharf or pier. 

A seiche is a periodic oscillation 
of the entire body of water in a 
harbour. ‘The period is deter- 
mined by the geometry of the 
harbour and varies from a few 
seconds to an hour or more; the 
variation in water level may be 
as much as a few feet at any given 
point in the harbour. The seiche 
in Monterey bay harbour, Calif., 
is spectacular, all the craft in the 
harbour moving in step with it. 

The tidal prism of a harbour 
is the quantity of water that 
flows in or out of a harbour be- 
cause of the change in water ele- 
vation due to the tide. This is 
the quantity of water available to 
keep the harbour water clean by 
exchanging sea water for harbour 
water, | 

Wave direction and wind direc- 
tion are the directions from which the waves or winds approach. 
For example, if the wave direction is west, the wave is traveling 
from west to east. 


HISTORY 


The use of natural havens and places of shelter must have been 
contemporary with the origins of navigation. There is no conclu- 
sive evidence as to the date or the locality of the first artificial 
harbour construction, but it is known that the Phoenicians built 
harbours at Sidon and Tyre in the 13th century B.c. i 

The great harbour of the ancient city of Alexandria was pro- 
tected on three sides; on the open or eastward side it was protected 
by a pier built out from the mainland and by a line of reefs that 
made entrance to the harbour difficult. It was for this reason that 
Ptolemy built the famous lighthouse of Pharos. 

Many other Mediterranean harbours, both natural and artificial, 
were of considerable commercial or military importance in Greek 
and Roman times. The natural harbours of Tarentum (Taranto) 
and Brundisium (Brindisi), both in Italy, are still in use. In Tra- 
jan’s reign, Centum Cellae (modern Civitavecchia) was founded 30 
mi. north of the mouth of the Tiber. As the name implies, the har- 
bour was provided with 100 covered cellae or docks for warships. 

In medieval times the prosperity of such Mediterranean cities 
as Venice and Genoa led to the building of harbour works for the 
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accommodation of their sea-borne trade. Some of the early works his successors, Thomas Telford and John Rennie, permanently 
at Genoa and on the Venetian lagoons remain to this day. Natural established British seaports in the forefront of progress in har- 
harbours suitable to the needs of the trade of the middle ages bour construction. On the other side of the channel, Le Havre, 
are more numerous in northern Europe than in the tideless Medi- Dieppe, La Rochelle and Dunkerque were among the earliest ports 
terranean sea, For many centuries these natural facilities, com- to embark on harbour construction, 


bined in some cases with artificial 
works of the simplest character, 
sufficed for the shipping of the 
times, 

One of the earliest protective 
works built at a seaport in Eng- 
land was the Cobb at Lyme Regis, 
dating from the 14th century. 
Harbour works are said to have 
existed about 1250 at Hartlepool 
and at Arbroath in Scotland 
about 1394. Dover was a busy 
Port in the time of Henry VIII, 
and a stone and timber break- 
Water was built there in his reign. 
Toward the end of the 16th cen- 
tury the first of the jetties at the 
entrance to the river Yare at 
„armouth was constructed; and 
m the 17th century protection 
Plers were built at Whitby and 

carborough, portions of which 
still exist. It was not, however, 
until the second half of the 18th 
century, when John Smeaton 
{ae began his career, that the 

uilding of harbour works on any 
fonsiderable scale was undertaken 
R England. Smeaton must be 
ie as the founder in Eng- 
70 of the science of harbour en- 
Sineering. His work and that of 
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The history of harbour development on the American continent 
followed Mediterranean and northern European patterns. In early 
days, because ships were small and carried only small quantities of 
goods, natural havens offering protected anchorage were sufficient; 
but as the economy developed there was more and more need for 
sea transportation. Ships became larger and required greater 
depths of water in harbours. Few natural harbours were large and 
deep enough to provide shelter for the ships while loading and un- 
loading. Shipping concentrated in the larger and deeper harbours, 
and the small, shallow harbours were left with little commerce. 
To meet the situation, efforts were made to improve the small har- 
bours by constructing breakwaters and dredging channels to greater 
depths. After a time the larger harbours also had to be improved; 
most of the great harbours of the world have been improved by 
dredging and other works. 

Adequate harbours are essential to the economic well-being of 
a nation; they provide the necessary means for the exchange of 
goods and raw materials that develops and maintains the agricul- 
tural and industrial commerce between nations. History records 
the importance of harbours in the relations between nations from 
ancient times down to the present day. 


NATURAL HARBOURS 


A sheltered anchorage in its simplest form is sometimes found 
under the lee of outlying reefs, sandbanks or islands. Where there 
is good holding ground and the shelter afforded is sufficient to 
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give protection from heavy seas, such an anchorage is termed a 
roadstead. Examples are Boston, Mass.; Aden in southern Arabia; 
Callao, Peru; and Hong Kong. Others are found in deep embay- 
ments where shelter is afforded from the worst winds by projecting 
headlands, as in San Diego, Calif.; New York city; Sydney; and 
Yokohama, Jap. A well-known example of a roadstead protected 
by an island is that sheltered by the Isle of Wight. 

Natural havens to-which the term harbour is ordinarily applied 
are those inlets or arms of the sea that are almost completely land- 
locked, Where such natural shelter is found combined with ample 
depth of water, both in the approaches and in the anchorage, and 
in positions convenient for sea-borne trade, it is of great value 
to shipping. Such havens, even without artificial works, serve as 
harbours of refuge, and the necessary interior works of a port can 
usually be constructed in them without difficulty and at much less 
cost than in an exposed and open situation. Well-known examples 
in addition to those already mentioned are the harbours of Port 
Royal and Kingston in Jamaica; Southampton water in England; 
and the landlocked sea inlets of San Francisco; Cromarty firth 
and Scapa Flow in Scotland; Milford Haven in Wales; Queens- 
town in Ireland; Falmouth in England; and Kiel in Germany. In 
many situations, however, there are large enclosed water areas 
having openings into the sea that are either obstructed by a bar 
at the entrance (as in the lagoon harbour of Venice and the en- 
closed bay harbour of Durban, S.Af.) or are shallow. Works of 
considerable magnitude are often required for the improvement 
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and maintenance of such harbours. 

Some river mouths at the sea provide excellent harbours, They 
are usually well protected from winds and waves, but access to 
the harbours may be difficult Wecause of offshore bars at the en- 
trance. This is particularly true of rivers that carry large quan- 
tities of silt to the sea. Among the important world harbours of 
this type are New York city; Liverpool; Buenos Aires, Arg., and 
Montevideo, Urug., at the mouth of the Rio de la Plata; Le Havre, 
France; and Brisbane, Austr. It is interesting that no harbour has 
ever been developed at the mouth of the Orinoco river in South 
America, which carries one of the largest amounts of silt of any 
of the rivers of the world. (See River.) 

New York Harbour.—The harbour of New York city (see 
fig. 1) is one of the most perfect natural havens in the world. It 
enjoys the advantages of ample water area and depth, shelter, good 

_ access, a small tidal range—no more than five feet as maximum— 
and moderate tidal streams, The outer harbour, or Lower bay, 
is sheltered by the New Jersey shore and Sandy Hook on one side 
and by Long Island on the other. The inner harbour is entered 
through a channel, called the Narrows, between Staten Island on 
the west (or New Jersey) shore and Brooklyn on the east. It com- 
prises the deep Upper bay; the rivers which isolate Manhattan 
Island, namely the Hudson, East and Harlem; and numerous bays 
and creeks, of which Newark bay is the most important. The 
shore lines have a combined length of more than 480 mi., and if 
the total berthing space of the piers be added, this figure is in- 
creased by about 150 mi. Excluding the Lower bay, the sheltered 
water area within the harbour is approximately 150 sq:mi. The 
development of the trade of the port led to the building of ship- 
Ping Piers on an extensive scale in positions remote from the old 
Centre of trade in Manhattan Island. In this way Staten Island, 
Jersey City, Newark and the Long Island shores became busy 
Centres of maritime trade. Jamaica bay, a sheltered inlet on the 
South side of Long Island with access direct from the Lower bay, 

S been developed as a new centre of port activity. 

The entrance to the Lower bay is open to the Atlantic, but shel- 
ter is afforded by outlying sandbanks. Sandy Hook itself is a long, 
low spit of sand. Until about 1885 the natural channels through 
the banks afforded, when suitably marked and buoyed, ample depth 
and width for all ships using the port. The deepening of the sea 
channels required by the growth in the dimensions of transatlantic 
Vessels has already been referred to. The depths in the sea ap- 
Proaches are now maintained by periodic suction dredging. 


The entrance to the harbour through Long Island sound from the 
north and east is sheltered, but the channel is obstructed by rocky 
islets and reefs. The navigation of this approach was at one time 
difficult and even dangerous; but it has been improved by the re- 
moval of many of the rocks by blasting and dredging, notably in 
the neighbourhood of Hell Gate, to provide a channel 35 ft. deep 
from Throgs Neck to the Brooklyn navy yard, and 40 ft. deep from 
there to the Upper bay, with widths from 300 to 1,000 ft. The 
Hudson river channel was dredged to a low-water depth of 40 ft. 
for full river width from Upper bay to W. 59th street; later the 
construction of a channel 45 ft. deep to W. 40th street, thence 48 ft. 
to W. 59th street, over a width of 2,000 ft., was undertaken. Many 
berths alongside piers and wharves in New York harbour have 
depths of 40 ft. or more at low water. 

Liverpool, the Mersey Entrance.—The inner estuary of the 


AEROFILMS AND AERO PICTORIAL LTD. 
COLOMBO HARBOUR, LOOKING NORTH 


HARBOURS 


OUTER Quay 


glBES i — 
oe i 


~ 


y 
J DEPTH 34 FT. 


LIGHT 


SPRING RISE 35 FT. 
SOUNDINGS ARE AT LOW WATER SPRING TIDES 


INDIAN OCEAN 


river Mersey has a depth in some places of about 63 ft. at low 
water; however, in 1890 the bar in the principal channel main- 
tained a depth of from 10'to 12 ft. at low tide. In 1890 dredging 
started and was later carried on continuously; there was thereafter 
no difficulty in maintaining a 30 ft. depth over the bar. By 1906, 
105,000,000 tons of material had been removed. However, despite 
the dredging, the Queen’s channel and Crosby’s channel were be- 
coming more and more distorted, and the growth of what later 
was named Taylor’s spit continued. To fix the channel and pre- 
vent its encroachment on Taylor’s bank, and in an effort to lessen 
the dredging required, building of the various submerged revet- 
ments and rubble stone training walls was begun in 1909 and pro- 
ceeded almost continuously except for interruptions during World 
Wars I and II, As many as 22,000,000 tons were dredged from 
the sea channels in one year (1936), but after World War II this 
quantity was less than 10,000,000 tons annually. Construction of 
the Queen’s training banks was still proceeding at mid-century. 
It was hoped that when the training works had reached their full 
length, the tides would work together and drain the river auto- 
matically, 1 

Dredging in Natural Harbours.—There are very few natural 
harbours that .do not require some dredging to permit all shipping 
to enter. Modern ships, when fully loaded, require controlling 
depths of from 30 to 40 ft. Vancouver harbour, British Columbia, 
is one of these few harbours. Located on Burrard inlet, an arm 
of the Strait of Georgia, which in turn is connected to Juan de 
Fuca strait, it is the finest natural harbour on the Pacific coast of 
North America, The harbour at the port of San Francisco, one 
of many located in San Francisco bay, is another example. The 
controlling depth in the Golden Gate, the only passage between 
the Pacific ocean and the bay, is 360 ft., although the entrance is 
so narrow (one mile wide) and so sheltered that Sir Francis Drake 
sailed past it in 1579 without noting its presence. The entrance 
was discovered almost 200 years later, in 1769, by Don Gaspar de 
Portola who was searching for Monterey bay. A wide semicircu- 
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lar bar with a controlling depth of 35 ft. is formed in the ocean 
outside the Golden Gate. Some dredging is done on a channel 
through the bar to permit very heavily laden ships to approach the 
entrance. 

Most bay harbours are exposed in some direction to waves and 
currents, and require artificial protection to make the harbour 
usable under all conditions of weather, The protection is usually 
provided by a breakwater. 

Shelter in Natural Harbours.—The adoption of a deepwater 
bay for a harbour reduces the necessity for providing artificial 
shelter and, in most situations, secures a site not exposed to silt- 
ing, where sheltering works do not interfere with any littoral drift 
along the open coast. In favourable situations a deep and narrow 
bay or inlet may be sheltered by a single breakwater extended 
out from one shore across the outlet of the bay, with a single en- 
trance between its extremity and the opposite shore, Where the 
exposure is from one direction only (approximately parallel with 
the coast line at the site), and there is some natural shelter in the 
opposite direction, a single breakwater extending at right angles 
to the shore, with a bend or curve inward at its outer end, is 
sufficient. 

Cherbourg.—An important harbour of this type is Cherbourg. 
The breakwater across the wide but shallow bay forming Cher- 
bourg harbour and roadstead is an example of an island structure. 
Begun in 1784, its construction was continued under Napoleon, but 
it was not completed until 1858. More than 24 mi. in length, it 
is built, for the most part, in a depth of about 42 ft. at low water. 
It is of composite construction, a solid superstructure surmount- 
ing a rubble stone mound. The sheltered water area is more than 
2,000 ac. in extent, but less than half this area is of sufficient depth 
for large vessels, The two entrances on the east and west are be- 
tween the breakwater ends and islands that are joined to the main- 
land by breakwater walls. In 1933 deepwater quays were brought 
into use, having a depth alongside of 46 ft. at low water. 

Valparaiso.—The breakwater at Valparaiso, Chile, is a re- 


HARBOURS 


markable structure projecting from the western shore of Valparaiso 
bay. The seaward termination is in a depth of 180 ft. of water. 
The water area, fully sheltered by the breakwater (approximately 
3,230 ft. long), is small; and the cost (reported to be almost £800 
per linear foot) very large in proportion to the benefit. 

Los Angeles~Long Beach.—The outer harbours of Los Angeles 
and Long Beach, Calif., on San Pedro bay (see fig. 2), furnish ex- 
amples of ports originally protected by a single embayment, later 
protected by a breakwater. From 1912 to 1937 the outer harbour 
of Los Angeles, on the western side of San Pedro breakwater, was 
protected by the 11,152-ft.-long San Pedro breakwater extending 
eastward from Point Fermin. In 1937 a 12,500-ft. section of 
island breakwater, separated from the San Pedro breakwater by a 


2,200-ft. opening, was completed. This island breakwater has been. 


extended in the easterly direction an additional 13,350 ft. The 
total protected area in the Los Angeles—Long Beach outer harbours 
would amount to approximately 6,000 ac, upon completion of the 
island breakwater. The entrance channel to the Los Angeles har- 
bour is dredged to 45 ft.; the channel to Long Beach is dredged to 
50 ft. 

The inner harbour at Los Angeles contains a water area of ap- 
proximately 800 ac. dredged to 35 ft., and consists of a series of 
channels with turning basins and numerous slips. Cerritos chan- 
nel, 400 ft. wide and 35 ft. deep, connects the inner harbour of 
Los Angeles with the inner harbour at Long Beach, 

The harbour at Long Beach was originally protected by the 
7,300-ft. curved breakwater sheltering the area known as the 
East basin. The series of breakwaters, constituting in effect a 
single structure extending eastward from Point Fermin, now afford 
protection to the Long Beach outer harbour; and a second curved 
earth-moletype breakwater now protects the West basin in the 
outer harbour. The inner harbour is reached by a channel 35 ft. 
deep and 300 to 500 ft. wide. 


ARTIFICIAL HARBOURS 


The method generally adopted for the completion of the shelter 
of deeply indented bay harbours is the construction of a break- 
water extended across the outlet from each shore, leaving a single 
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entrance between their ends, where usually the deepest water is 
found. Examples of this type are to be found at Peterhead, Scot., 
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and at Monaco. If one breakwater placed somewhat farther out 
is made to overlap an inner one, and so to cover it to some extent 
from the direction of the heaviest seas, a more sheltered entrance 
is sometimes obtained. This arrangement was adopted when ad- 
ditional protection works were built at the entrance to the old 
bay harbour at, Genoa and for the harbour in Bilbao bay, Spain, 
at the mouth of the Nervión. The breakwaters at Valletta, Malta, 
and those at the entrance to the almost landlocked Spanish naval 
harbour at Cartagena are also planned in this way. Many harbours 
formed in wide or open bays, and in other positions where some 
abrupt projection from the coast line has been utilized as provid- 
ing shelter from one quarter, have their protection completed by 
two or more breakwaters enclosing the site. Colombo, Ceylon, 
furnishes a typical example. 

The extension of artificial shelter has often been brought about 
not only by the demand for more complete protection against heavy 
seas and consequent range in a harbour but also by the growth in 
the dimensions of ships and the increase in the trade of a port. 
Thus, the building of breakwaters may provide greater depth of 
water, extended accommodation and improved shelter. During 
World War II an experiment was tried with the prefabrication in 
England of two artificial breakwaters, known as Mulberries, which 
were towed across the channel and assembled on the far shore. 
(See Wortp War II: Allied Reconquest of Western Europe.) 

Colombo.—The artificial harbour at Colombo (see fig. 3), be- 
gun in 1874, occupies an exposed situation in an embayment on 
the west coast of Ceylon. The site is sheltered to some extent 
from southerly winds and to a lesser degree from the north. The 
breakwaters are fully exposed to westerly gales from the Indian 
ocean. The southwest breakwater, the first to be constructed, is 
4,212 ft. long and was completed in 1885. Two additional break- 
waters, the northwest and northeast, 2,670 ft. and 1,080 ft. respec- 
tively, were built between 1892 and 1906, thus completing the 
enclosure of the harbour except for two openings of 800 ft. and 
700 ft. respectively. The shelter afforded was still insufficient to 
tranquilize the northern part of the water area, where are situated 
most of the coaling and oil berths, during the southwest monsoon. 
A sheltering arm 1,800 ft. in length was completed in 1912 as 
an extension of the original southwest breakwater. The harbour 
has an area of 643 ac. Of this, 246 ac. are dredged to greater than 
36 ft.; another 246 ac. are dredged to 30 to 36 ft., and the re- 
mainder is less than 30 ft. deep. The western entrance has a 
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navigable depth of 36 ft. above 
low water, and the navigable 
depth at the northern entrance is 
30 ft. 

Artificial Harbours on 
Open Coasts.—It sometimes 
happens that harbours have to be 
constructed where little or no 
natural shelter exists. When, in 
such cases, the only possible site 
is an open sandy shore, consid- 
erable littoral drift may occur, 
Breakwaters, carried out from 
the shore at some distance apart, 
and converging to a central en- 
trance of suitable width, provide 
the requisite shelter. Such works 
may be necessary not only on 
open unindented coasts but also 
to afford increased shelter at a 
river mouth on an unprotected 
coast line. Harbours of this de- 
scription have, for instance, been 
made at Madras, India, and at 
Ymuiden, Neth., on open shores. 

If there is little littoral drift 
from the most exposed quarter, 
the amount of sand brought into 
the harbour during storms can be 
readily removed by dredging. 
The quantity is, moreover, smaller in proportion to the depth into 
which the entrance is carried; and the scour across the projecting 
ends of the breakwaters tends, in some cases, to keep the outlet 
free from deposit. If a river discharges into the harbour, the 
matter brought down by it and deposited in the harbour must also 
be taken into consideration. 

On an open sandy coast where there is littoral drift in both 
directions caused by winds blowing alternately from opposite 
quarters, sand accumulates in the sheltered angles outside the 
harbour on both sides at the junction of the breakwater with the 
shore line. This has occurred at Ymuiden. Silting also frequently 
occurs just inside the breakwater heads under the shelter of the 
arms. The worst results occur when the littoral drift is mainly 
in one direction, so that the projection of a solid breakwater out 
from the shore causes a very large accretion on the side facing 
the exposed quarter, while, because of the arrest of the travel of 
sand, erosion of the beach occurs beyond the lee breakwater (see 
Lanp RECLAMATION). Such effects have been produced by the 
works at Port Said, Egy., and at Madras. The harbour of Salina 
Cruz, Mex., on the Pacific coast of the Isthmus of Tehuantepec, 
where two breakwaters projecting from the shore were built (1900- 
06), rapidly sanded up; and narrow channels to the berths could 
be maintained only by constant dredging. 

Madras.—This harbour (see fig. 4) furnishes an instance of 
difficulties and unforeseen happenings overcome by continuous 
effort and drastic modification of the original-plans, The harbour 
of Madras, begun in 1877, comprised, when first completed, two 
breakwaters 3,000 ft. apart carried straight out to sea at right 
angles to the shore for 3,000 ft. with two return arms inclined 
slightly to seaward. The breakwaters originally enclosed an area 
of 220 ac. and left a central entrance, 515 ft. wide, facing the 
Bay of Bengal in a depth of about eight fathoms. The position 
and form of this entrance were determined mainly on navigational 
grounds as suitable to the needs of the sailing vessels still at that 
time largely employed in the eastern trade. The breakwaters, in 
a position of extreme exposure on an open coast without any 
natural shelter, suffered severe damage from the sea on many 
occasions and had to be rebuilt from time to time. The great 
drift of sand from south to north resulted in an advance of the 
shore against the outside of the south breakwater as it was pro- 
jected seaward; and erosion, though to a lesser extent, occurred 
beyond the north breakwater. The progress of the foreshore in 
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course of time extended so far seaward as to produce shoaling at 
the entrance; so rapidly, in fact, that in the ten years from 1893 
the depth was diminished by ten feet. Moreover, the original 
entrance, facing east, was exposed to the full force of waves dur- 
ing both the northeast and the southwest monsoons, At these 
seasons the range within the harbour was severe, and at times 
vessels could not ride at moorings in safety. A new entrance was 
therefore constructed by forming an opening in the breakwater 
on the north side of the harbour, protected by a sheltering arm, the 
original eastern entrance being closed when the new entrance had 
been made (1906-11). The harbour became comparatively tran- 
quil, and vessels were able at all times to lie at the quays in safety. 

The advance of the shore line seaward on the south side of the 
harbour averaged more than 25 ft. a year, but the rate of progres- 
sion decreased as the sand deposit extended into deeper water. The 
drift of sand along the outside face of the eastern breakwater wall 
was checked by the construction of an extension seaward of the 
south breakwater 700 ft. in length, begun in 1924. This spur 
breakwater or groyne is protected by concrete blocks placed pell- 
mell on each side. Incidentally, the accretion of sand on the south 
side of the harbour was not an unmixed evil, for the value of the 
land so formed increased with the expansion of the city, and much 
of it has been sold for more than £3,000 per acre. After the tran- 
quilizing of the water area in 1911, the quay accommodation was 
greatly increased. 

Casablanca.—The making of this artificial port on the At- 
lantic ocean, the largest and most important harbour in Morocco, 
is an example of harbour construction carried out on a large scale 
on an exposed shore. The construction of a small inshore har- 


bour and jetty began in 1907. The sheltering harbour, enclosing 
about 350 ac. and for the most part having a depth of 30 ft. or 
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more at low water, was begun in 1913. The main harbour works 
were completed in 1927. Later the northern breakwater, more 
exposed, was further extended to more than 8,000 ft. The works 
are fully exposed to the Atlantic swell. (See fig. 5.) 


DESIGN OF HARBOURS 


In designing the works of a harbour, one of the most important 
considerations is that of exposure. Information obtained from 
reliable charts must be supplemented by more detailed marine 
surveys and soundings, and the nature of the sea bed must be 
ascertained by. borings and probings. Among the points to be 
noted are the geological and other physical characteristics of the 
site; the slope of the sea bed; the depth of water seaward of the 
proposed site as well as over it; the presence of any outlying reefs, 
rocks, shoals or islands of which advantage can be taken as afford- 
ing protection or as good foundations for sheltering works; and 
the tidal phenomena, such.as the vertical range. Investigation 
must be made of the nature and directions of the currents and 
tidal streams; the effect of littoral drift; the nature and extent 
of natural shelter; the directions of the prevailing and of the 
strongest winds; the line of maximum exposure, or the greatest 
fetch or reach of the sea in any unobstructed line of direction; the 
probable maximum height of the waves due to the exposure; and 
the direction from which the heaviest seas come. These and other 
considerations determine the character of the works to be con- 
structed. In the case of harbours proposed to be made at the 
mouths of rivers or in estuaries, other problems relating to river 
flow, bars, maintenance of channels, etc., call for investigation. 

In planning a harbour to be formed in an exposed situation, the 
entrance should be placed so as to afford ample sea room for ves- 
sels entering or leaving the shelter of the outer and covering break- 
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water or breakwaters. The align- 
ment of the works should be such 
as to minimize the refraction and 
diffraction of waves around a 
breakwater head and the projec- 
tion of seas across the entrance. 
If possible, the entrance should 
be placed so that one breakwater 
overlaps the other in such a way 
that some shelter from the direc- 
tion of the heaviest seas is af- 
forded to a ship when passing the 
harbour entrance, The entrance 
should be planned so as to avoid 
strong currents sweeping across 
it, The width of the entrance 
should be sufficient for the safe 
passage of ships but should not 
be too wide, for upon the relation 
of the entrance width to the in- 
ternal width and area of the har- 
bour largely depends the reduc- 
tion of range in the harbour. The 
entrance to a tidal harbour must not be so narrow as to produce 
through the opening a current interfering with safe navigation. 
The approaches to the entrance from seaward should not be ob- 
structed by submerged dangers in or close to the recognized chan- 
nel. If there be any such dangers in the vicinity of the harbour 
entrance they must be removed or at least suitably marked. There 
should be sufficient extra depth of water (oyer the nominal depth 
of the harbour) in the approaches and at and near the entrance to 
allow for the effect of range. 


OPERATION OF HARBOURS 


Adequate port facilities are essential to the conduct of a nation’s 
sea-borne trade, and as their development and maintenance involve 
great expense, they are a government responsibility. Government 
control of harbour installations is exercised directly where nation- 
alized undertakings are concerned, e.g., in South Africa, or indi- 
rectly through bodies of commissioners regulated by statute. 
Alternatively, the ownership and control of port facilities may 
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rest with municipalities (as at Bristol, Eng.) or with other political 
subdivisions of the national government (as in the Netherlands 
and Scandinavia). 

Frequently statutory conservation boards are constituted to en- 
sure an orderly foreshore development of a harbour or estuary 
as a whole, to maintain the depth of navigable waterways and to 
provide necessary navigation aids. Within the framework. of an 
over-all conservation control, the ownership and management of 
terminal facilities for the transfer of passengers and goods may 
take many different forms. Sites may be leased or facilities as- 
signed to private operators; e.g., to railway administrations, steam- 
ship lines or wharf-operating companies, More generally the 
control of terminal operations is vested in separate statutory au- 
thorities. 

The activities of marine terminal operators vary; all provide 
facilities for receiving, holding and delivering cargoes; some oper- 
ate the facilities they provide, while others merely make them 
available and delegate operating functions to competent licensees, 
The Port of New York authority, 
the Port of London authority and 
the commissioners of the Port of 
Calcutta exercise complete juris- 
diction over conservation and 
terminal operations. These spe- 
cial agencies are self-governing 
within the limits of their statu- 
tory powers and self-financing ac- 
cording to the volume of traffic 
they are able to attract. This 
form of administration enables 
the users of the public facilities 
to participate in their manage- 
ment. 

Statutory Port trusts may have 
jurisdiction over a number of 
separate harbour undertakings; 
the National Harbours board in 
Canada administers the principal 
tidewater ports while allowing to 
each a considerable measure 0 
local autonomy; the Maritime 
Services board of New South 
Wales (Australia) administers 
the ports of Sydney, Newcastle 
and Port Kembla. 

Port administrative practices 
are very diverse. The Port of 
Rotterdam (Netherlands) is ad- 
ministered by the municipalities 
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that also exercise local conservation control. Deepwater front- 
ages are reclaimed by the authority and the basic site facilities 
obtained are in general turned over to private developers on long 
lease, either as terminals for shipping services or for other in- 
dustrial use. The main approaches (the new waterway), how- 
ever, form part of the national services and waterways system. 
The Manchester Ship Canal company, under powers embodied 
in the Manchester Ship Canal act, 1885, owns and operates port 
installations at Manchester (England), The company is con- 
trolled by a board of 21 directors, of whom 10 are elected by the 
shareholders and 11 by the town corporation. 

The Port Authority establishes and enforces regulations involv- 
ing a wide variety of activities, from the assignment of berthing 
and anchorage space to maintaining law and order. Through its 
operating divisions it may call on a number of government services. 
In the United States there are the coast guard, to maintain order, 
safety and aids to navigation; the coast and geodetic survey, for 
assistance in matters pertaining to navigation; the public health 
service, in matters related to the health and welfare of passengers 
or ships’ crews and to the control of disease; and local authorities 
for police and fire protection. 

Because harbours are confined spaces in sheltered locations, 
particular care is required in their operation, Vessels may not 
cruise at will about the harbour or pick and choose their anchorages 
or berths, A shipmaster desiring to enter a harbour must notify 
the harbour master when he expects his ship to arrive and what 
services he will need. The harbour master assigns the ship to a 
specific anchorage or berth, for the expected arrival time, and 
notifies that ship’s captain of the assignment. He also tells him 
the conditions of weather, tide, water depth and traffic that are 
expected. The ship’s captain uses a chart of the harbour to plan 
the course he will follow in the harbour to arrive at his assigned 
space without accident or danger to other ships in the harbour. 
In large and extensive harbours the harbour regulations may re- 
quire that the ship be controlled by a harbour pilot, who boards 
the ship from a small boat before it enters the harbour and guides 
it to its assigned place. Most hatbours have strictly enforced 
speed limits, rules for passing other ships and regulations prohibit- 
ing discharge of ballast, garbage and other matter while entering 
the harbour, 

The harbour entrance and the channels in the harbour are 
marked by lights, buoys and other aids to navigation, enabling a 
ship to move about the harbour at any time in any weather. Some 
harbours have radar reflectors (square or round metal screens) 
installed on navigation aids, so that by using the ship’s radar sys- 
tem the harbour can be entered or left even in dense fog or foul 
weather. These aids must be kept continually in operation by 
harbour authorities. 

It is difficult to keep a harbour clean. Despite strict regulations, 
some undesirable materials are discharged from ships’ sanitary 
systems, bilges and other sources in normal ship operation. The 
harbour, being sheltered, is a collecting place for these materials. 
Some harbours maintain trash and cleaning boats that cruise about 
collecting undesirable materials to be disposed of at sea or else- 
Where; others depend on flushing of the harbour by normal tide 
action to keep the harbour waters clean. Fueling of ships is done 
with great care to prevent fouling of the harbour by fuel oil or 
Coal. The harbour master may impose several penalties on own- 
ers whose ships cause unusual fouling. 

Amost important aspect of harbour operation is the maintenance 
of up-to-date information on the water depths available in the 
harbour and its channels. Tide gauges are kept in continuous 
Operation, and frequent surveys are made of water depths in the 
channels, anchorages and berthing areas. Thus a ship’s captain 
can obtain accurate information on depths at any time for any 
Place in the harbour, so that he may be sure his vessel will not 
Tun aground, There are a few harbours in the world, known as 
tidal basin harbours (e.g., Le Havre), where ships are berthed in 
ae locks in which necessary water depths are maintained by 

Osing watertight gates as the tide falls. The operation of such 

arbours is quite complicated and requires careful scheduling of 

P Movements and berth assignments. 
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See also Port. For the military aspects of harbours see Coast 
DEFENSE. 

See also references under “Harbours” in the Index. 

Brsriocrapay.—The Nautical Charts and the Sailing Directions is- 
sued by the Hydrographic Office of the U.S. Navy and the Sailing Direc- 
tions published by the Hydrographic Department of the Admiralty give 
full descriptions of the harbours of the world. For U.S. harbours, see 
the “Port Series” and “Lake Series” published by the Corps of Engi- 
neers US. Army, and the charts issued by the U.S. Coast and Geodetic 

jurvey. 

The. Corps of Engineers, U.S. Army, publishes many manuals and 
articles concerning particular harbours and problems of harbour design. 

The Proceedings of the Permanent International Association of Navi- 
gation Congresses (PIANC) contain much detailed information on 
harbours of the world, as well as technical studies on harbour problems. 

(N. G. G.; F. R. H.; Ma. A. M.) 

HARBURG, an industrial town of Germany which since 1937 
has been a suburb of Hamburg (q.v.), lies 15 km. (9 mi.) S. of the 
city on the left bank of the southern arm of the Elbe river. It is 
the junction for the railways between Hamburg and Cuxhaven, 
Bremen and Hanover. 

HARCOURT, a Norman family of the French nobility. 

The lordship of Harcourt, northwest of Evreux, was held by the 
Norman Turchetil in the first quarter of the 11th century. His 
great-grandson Guillaume had two sons: Robert II, through whom 
the French line continues; and Ivo, who inherited the family’s 
acquisitions in England and is the ancestor of the English Har- 
courts. Jean IV (fifth in descent from Robert II), from whom 
Harcourt was made a countship in 1338, was killed at Crécy in 
1346, From his grandsons Jean VI, Jacques and Philippe descend 
the senior line of Harcourt, the line of Montgomméry (extinct in 
1488) and the line of Bonnétable, respectively. Jean VI’s son 
Jean VII (d. 1452) left the countship to his daughters Jeanne 
(d. 1456), wife of Jean III de Rieux, and Marie (d. 1476), wife 
of Antoine de Lorraine, comte de Vaudémont. The marriage 
(1531) of Louise de Rieux to René de Lorraine, marquis d’Elbeuf, 
eventually brought all the Harcourt senior line’s titles into the 
house of Lorraine. 

The line of Bonnétable was divided between barons de Bonné- 
table and barons de Beuvron by the two sons of Philippe’s son 
Gérard (d: 1424). Pierre (d. 1627), 5th in descent from Gérard, 
became marquis de Beuvron in 1593. His great-grandson HENRY 
p’Harcourt (1654-1718), French ambassador in Madrid during 
the crises over the Spanish succession (1698-1700), became duc 
d’Harcourt in 1700, when Louis XIV elevated his marquisate of 
Thury (southwest of Caen) and other possessions into a duchy 
under the family name. The duc moreover became a marshal of 
France in 1703 and a peer in 1709. This ducal title survives in 
the 20th century. 

In the house of Lorraine, meanwhile, titles derived from the 
Harcourt countship were borne by sons of the ducs d’Elbeuf. The 
2nd duc’s eldest son Charles (1620-92) was styled prince d’Har- 
court before succeeding his father in 1657; and the same title was 
later used by this prince’s nephew Alphonse Henri Charles (1648- 
1719). Far more important was the 2nd duc d’Elbeuf’s younger 
brother, Henry DE Lorraine, comte d’Harcourt (1601-1666), 
nicknamed Cadet-la-Perle because he wore a pearl in his ear. Hav- 
ing fought well in Piedmont (relief of Casal and capture of Turin, 
1640) and in Catalonia (1645-46) during the Thirty Years’ War, 
he served the government notably during the Fronde (q.v.) till in 
1652 he seized Breisach for himself, so that the French govern- 
ment had to buy his loyalty back (1654). The countship of 
Armagnac, his from 1645, provided a title for his descendants. 

HARCOURT, SIMON HARCOURT, 1st Viscount (c. 
1661-1727), lord chancellor of England 1713-14, only son of Sir 
Philip Harcourt of Stanton Harcourt, Oxfordshire. He was 
identified with the Tories, particularly in his defense of Henry 
Sacheverell (1709). On the accession of George I he was deprived 
of office and retired to Cokethorpe, where he entertained famous 
writers such as Dean Swift, Alexander Pope and Matthew Prior, 
and was friendly with both Walpole and Bolingbroke. With Swift, 
however, he had occasional quarrels, during one of which the 
great satirist bestowed on him the sobriquet of “Trimming Har- 
court.” Harcourt was created a viscount in 1721 and returned 
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to the privy council; and on several occasions during the king’s 
absences from England he was on the council of regency. He 
died in London on July 23, 1727. 

HARCOURT, SIR WILLIAM GEORGE GRAN- 

VILLE VENABLES VERNON (1827-1904), English 
statesman, one of the great parliamentary figures of the Glad- 
stonian Liberal period. He was the second son of Canon William 
Vernon, who took the name of Harcourt on the succession of his 
father Edward, archbishop of York, to the Harcourt estates in 
1831, William was born at the Old Residence, York, on Oct. 14, 
1827. He was educated privately at Dumford, near Salisbury, and 
at Preston, where he witnessed the bread riots of 1842. He went 
to Trinity college, Cambridge, in 1846, graduating with a first 
in classics and as a senior optime in the mathematics tripos. He 
was a member of the famous Society of the Apostles at Cam- 
bridge, and among his close friends were Fitzjames Stephen and 
Julian Fane, He was called to the bar by the Inner Temple in 
1854, became a queen’s counsel in 1866, and was appointed Whew- 
ell professor of international law at Cambridge in 1869, He 
quickly made his mark in London society as a brilliant talker; 
he wrote for the Morning Chronicle and Saturday Review; and 
he began in 1861 to write letters to the Times over the signature 
of “Historicus” on questions of international law arising out of 
the American Civil War. The earlier letters were directed against 
the recognition of the Southen states as belligerents in the Ameri- 
can Civil War and toward defining the duties of neutrality on the 
part of England. : These letters had a profound effect on public 
opinion, He maintained that the launching of the “Alabama” was 
an illegal act, and throughout the period was in close touch with 
Lord John Russell and Lord Clarendon. 

Harcourt entered parliament as a Liberal in 1868. He was 
appointed solicitor general in Gladstone’s government and knighted 
in 1873. But the Liberals remained in office for only three months 
more. In opposition Harcourt was a prominent and effective critic 
of Disraeli’s foreign policy. He became home secretary on the 
return of the Liberals to office in 1880. His name was connected 
with the'passing of the Ground Game act (1880), the Arms (Ire- 
land) act (1881) and the Explosives act (1883). At the time of 
the dynamite outrages he acted promptly, and the Explosives act 
was passed through all its stages in the shortest time on record. 
He was constantly in conflict with the Irish members in the house 
of commons. In 1884 he introduced an abortive bill for unifying 
the municipal administration of London. He was recognized as 
one of the ablest and most effective leaders of the Liberal party; 
and when, after a brief interval in 1885, Gladstone returned to 
office in 1886, he was made chancellor of the exchequer. But the 
government fell on the Home Rule question in July, because 
Hartington and Chamberlain with over 90 followers had left the 
party. Harcourt made an effort to secure reunion in Jan. 1887, 
and the round table conference of Lord Herschell, Harcourt, John 
Morley, Joseph Chamberlain and G. O. Trevelyan met at his 
house. It failed disastrously. 

Between 1886 and 1892 Harcourt acted as Gladstone’s loyal 
and indefatigable lieutenant in political life. He became chan- 
cellor of the exchequer for the second time in 1892. Two years 
later he introduced and carried a memorable budget, which equal- 
ized the death duties on real and personal property. After Glad- 
stone’s retirement in 1894 and Lord Rosebery’s selection as prime 
minister by Queen Victoria, Sir William became the leader of the 
Liberal party in the house of commons, But it was never prob- 
able that he would work comfortably in the new conditions, His 
title to be regarded as Gladstone’s successor had been too lightly 
ignored and from the first it was evident that Lord Rosebery’s 
ideas of liberalism and of the policy of the Liberal party were 

not those of Harcourt. Their acute differences were patched up 
from time to time, but the combination could not last. At the 
general election of 1895 the divisions in the party were obvious. 
The effect of Harcourt’s abortive liquor licensing bills on the 
election was seen in his defeat at Derby, which gave the signal 
for the Liberal rout. The crisis arrived in Dec. 1898 and he re- 
signed his leadership of the opposition, alleging as his reason, in 
letters exchanged between John Morley and himself, the cross- 


HARCOURT—HARDANGERVIDDA 


currents of opinion among his old supporters and former colleagues, 

Harcourt strongly condemned the government's financial policy 
and their attitude toward the Transvaal in 1899-1900 and was a 
constant critic of Chamberlain’s policy. At this time he engaged 
in a violent controversy, conducted in letters to the Times, against 
ritualism in the Church of England. His last great political effort 
was against Chamberlain’s tariff reform proposals. Just after he 
had announced his intention not to seek election again to parlia- 
ment, he succeeded, by the death of his nephew, to the family 
estates at Nuneham in March 1904. But he died there suddenly 
on Oct. 1 in the same year. 

Sir William Harcourt was essentially an aristocrat, but was en- 
dowed with a remarkable capacity for popular campaign fighting 
and for journalism. He was one of those who really made the 
Saturday Review in its palmy days, and the “Historicus” letters 
on international law published in the Times showed him to be a 
great international lawyer. In later years he found himself some- 
what isolated and disappointed. A tall, fine man with the grand 
manner, he was, throughout a long career, a great personality in 
the life of his time. 

See A. G. Gardiner, The Life of Sir William Harcourt, 2 vol. (1923), 

(D. E. D. B.) 

HARCOURT, WILLIAM VERNON (1789-1871), 
founder of the British association, was born at Sudbury, Derby- 
shire, in 1789, a younger son of Edward Harcourt, archbishop of 
York, youngest son of George Vernon, ist Lord Vernon (Ed- 
ward took the name Harcourt in 1831). William Harcourt served 
for five years in the British navy and then went to Christ Church, 
Oxford, took holy orders and held a living at Bishopthorpe, York- 
shire. He was one of the founders of the Yorkshire Philosophical 
society and its first president. 

The laws and the plan of proceedings for the British Association 
for the Advancement of Science (g.v.) were drawn up by him, and 
Harcourt was elected president in 1839, In 1824 he became canon 
of York and in 1837 rector of Bolton Percy, His spare time until 
quite late in life was occupied with scientific experiments. In- 
heriting the Harcourt estates in Oxfordshire from his brother in 
1861, he moved to: Nuneham, where he died in April 1871. 

HARDANGERFJORD, an inlet on the west coast of Nor- 
way in Hordaland fylke (county), penetrating 121 km. (75 mi.) 
inland apart from the deep fringe of islands off its mouth, the 
distance from the sea to the head of the fjord being 177 km. (110 
mi.). Its extreme depth is about 454 fathoms. With Stordoy at 
the entrance, the general direction is northeast’ from that point. 
Magnificent mountains, from which pour many waterfalls, flank 
the fjord. The main fjord is divided into parts under different 
names, and there are many fine branch fjords. The fjord is fre- 
quented by tourists, and the principal stations have hotels. The 
outer fjord is called the Kvinnheradsfjord, flanked by the Melder- 
skin (1,426 m.; 4,678 ft.); then follow Sildefjord and Bonde 
Sund, separated by the island of Varaldséy, There Mauranger- 
fjord opens on the east; from Sunndal on this inlet the great Folge- 
fonn snowfield may be crossed. Norheimsund and Oystese are 
stations on Ytre Samlen, which throws off a fine narrow branch 
northward, the Fyksesund. Roads run to Bergen. There follow 
Indre Samlen and Utnefjord, with the station of Utne opposite 
Oksen (1,241 m.; 4,071 ft.), and its northward branch, Granvin- 
fjord, with the picturesque station of Eide at its head, whence 4 
road and railway run northwest to Vossevangen, From the Utne, 
terminal branches of the fjord run south and east; the Sorfjord, 
steeply walled by the heights of the Folgefonn, with Odda, with 
electrochemical and electrometallurgical factories, at its head; and 
the Eidfjord, with its branch Osafjord, terminating beneath a 
tremendous rampart of mountains, through which the sombre 
Simadal penetrates. A motor road along Sorfjord runs south- 
ward from Odda to Haugesund and eastward to the eastern and 
southern parts of the country; from Eidfjord, passing the beauti- 
ful Voringfoss it goes across Hardangervidda to Hallingdal and 
Oslo. (L. H. He.) 

HARDANGERVIDDA (frequently Vmpnà), a highland 
plateau in Norway, 3,500-4,500 ft. above sea level, extending 
about 50 mi. S, from Hallingskarvet by the Oslo-Bergen railway 
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and 40 mi. E. from the precipices descending to the innermost 
pranches of the Hardangerfjord. It is a Pre-Cambrian peneplain 
partly covered by Cambrosilurian sedimentary rocks and even 
Plutonic rocks in thrust, the latter forming summits like the ice- 
covered Hardangerjgkelen (6,150 ft.) and Hårteigen (5,550 ft.). 
The plateau has numerous lakes and is crossed by many rivers, 
which mostly drain into the eastern valleys of the country. The 
rivers draining westward drop in huge falls like the Voringfoss 
(597 ft.) and Valurfoss through crevicelike valleys to the fjord. 
The main road from Oslo to Bergen crosses it in the north. There 
are many tourist stations (Hytter) and tracks for hikers. 
(L. H. He.) 
HARDAYAL (Har Dayar) (1884-1939), Indian revolu- 
tionary and scholar, was born in Delhi on Oct. 14, 1884, of a 
Kayastha family. After being educated in Delhi and Lahore, he 
went, on a government of India scholarship, to St. John’s college, 
Oxford. In England he came under the influence of Shyamaji 
Krishnavarma, the editor of the Indian Sociologist, who was 
spreading revolutionary propaganda among Indian students, and 
in 1907 he resigned his scholarship. and followed Krishnavarma 
to Paris. He did not work with him for long. In 1911 he settled 
in California, where he taught for a short time at Stanford uni- 
versity, joined the anarchist movement, and then devoted himself 
to the organization of rebellion against the British government of 
India. In March 1914 he was arrested by the U.S. immigration 
authorities as an anarchist. Released on bail, he fled to Switzer- 
land. During World War I he worked in Berlin, with other Indian 
revolutionaries, for the German foreign office. After the war he 
announced that his ideas had greatly changed. In Forty-Four 
Months in Germany and Turkey, February 1915 to October 1918 
(1920), he recounted his wartime experiences with some distaste, 
describing the Germans as “semi-barbarous.” He argued that in 
an age of violence, when the weaker countries of Asia could not 
maintain their independence, English or French imperialism was 
“a thousand times preferable to German or Japanese imperial- 
ism.” He concluded that England had “a moral and historical 
mission in Asia.” He turned to the study of religion, undertook 
research at the School of Oriental Studies, London university, and 
devoted the rest of his life to’ the propagation of what he called 
“constructive humanism,” with the ultimate aim of a secular world 
state. He died in Philadelphia, Pa., on March 4, 1939, while on a 
lecture tour of the United States. (Ke. A. B.) 
HARDEE, WILLIAM JOSEPH (1815-1873), Confed- 
erate general in the American Civil War, was born neat Savannah, 
Ga., Oct. 12, 1815. He graduated from West Point in 1838 and 
distinguished himself in the Mexican War. He was the author of 
Rifle and Light Infantry Tactics (1855), an infantry manual used 
by both armies during the Civil War and popularly known as 
‘Hardee's Tactics.” From 1856 to 1860, he served as commandant 
of cadets at West Point. 
|; When Georgia seceded in 1861, Hardee resigned his commis- 
sion and took charge of Confederate forces in northeastern Arkan- 
Sas. Promoted to the rank of major general (1861) and lieutenant 
general (1862), he amply demonstrated his skill at Shiloh, Perry- 
ville, Murfreesboro and Missionary Ridge. He was one of. the 
Most brilliant corps commanders in the army of Tennessee. After 
taking a leading part in the battles before Atlanta, he assumed 
command of the military department of South Carolina, Georgia 
and Florida, where he fought a skilful rear-guard action until he 
rejoined Gen. Joseph E. Johnston in North Carolina in 1865. 
ari the war ended he retired to his plantation near Selma, Ala. 
€ died at Wytheville, Va., Nov. 6, 1873. (H. L. T.) 
, HARDEN, SIR ARTHUR (1865-1940), English biochem- 
Ist, was awarded the Nobel prize in chemistry for 1929 jointly 
with Hans yon Euler-Chelpin (q.v.) for work on the fermentation 
& Sugar and the enzyme action in the process. He was born 
ct. 12, 1865, at Manchester, Eng. He studied chemistry at 
at fhe college (later the Victoria University of Manchester) and 
ies University of Erlangen in Germany. After serving as 
Aik and demonstrator in chemistry at the University of A 
al SRR (1888-97), he took charge of the chemical and water 
Ory at the Jenner Institute of Preventive Medicine (later 
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Lister institute). From 1907 to 1930 he was head of the depart- 
ment of biochemistry. In 1912 he received the title of professor 
of biochemistry from the University of London. Harden applied 
the knowledge of a trained chemist to the investigation of biologi- 
cal phenomena. His studies of the fermentation of sugar by ex- 
pressed yeast juice occupied most of his working time for over 
30 years, and advanced the knowledge of the processes of inter- 
mediary metabolism in all living forms. He pioneered also in 
studies of bacterial enzymes and metabolism. His best-known 
work, Alcoholic Fermentation, appeared in four editions. He was 
co-author (with Sir Henry Enfield Roscoe) of a history of John 
Dalton’s theories of atomic structure, published several chemical 
texts and numerous scientific papers and served as joint editor of 
The Biochemical Journal from 1913 to 1937, Recipient of the 
Davy medal in 1935, he was knighted in 1936, He continued his 
scientific work from the time of his retirement from the Lister in- 
stitute in 1930 until his death at Bourne End, June 17, 1940. 
(B. V.) 

HARDEN, MAXIMILIAN (1861-1927), German journal- 
ist, was founder and editor of Die Zukunft (1892-1923), a sensa- 
tional political weekly paper of considerable influence. Harden, 
whose real surname was Witkowski, was born in Berlin on Oct. 20, 
1861. In Die Zukunft he appeared as a vigorous supporter of 
Bismarck, and his attacks on William II’s circle led to a prosecu- 
tion for libel (in which Harden justified his statements) and to the 
trial of the diplomat Philip zu Eulenburg und Hertefeld (q.v.). 
In the years before World War I and for the first part of the war 
Harden supported an aggressive nationalist policy.: After 1918, 
however, he figured as a radical socialist. His questionable jour- 
nalistic methods aroused sharp hostility but his influence was un- 
doubted. His works include a collection of essays Köpfe (4 vol., 
1910-24). He died at Montana, Switz., on Oct. 30, 1927. 

See H. Delbriick, Kautsky und Harden (1920). 

HARDENBERG, KARL AUGUST, Prince von (1750- 
1822), Prussian statesman, the creator of the pre-Bismarckian 
Prussia based on a liberal-conservative civil service, was born at 
Essenrode (Hanover) on May 31, 1750, the son of Christian von 
Hardenberg, a Hanoverian field marshal. He studied law at Göt- 
tingen and Leipzig, entered the Hanoverian civil service in 1770 
and traveled in Germany, Holland, France and England. He 
married the countess Juliane von Reventlow in 1774. In England 
again, he applied for the post of Hanoverian minister in London, 
but in 1781 he had to leave the Hanoverian service because his 
wife had formed a liaison with the prince of Wales, He was in the 
service of the duke of Brunswick from 1782 to 1792 but had to 
leave this post too when, after being divorced from his wife, he 
married a divorcee. In 1792 he entered the Prussian service 
and became the minister for the administration of the margraviates 
of Ansbach and Bayreuth, which had recently fallen to Prussia. 
henceforth he was active in those spheres where he later gained 
historical significance, namely internal administration and foreign 
affairs. 

Hardenberg reorganized finance, justice, education and trans- 
port and, as the plenipotentiary of the Prussian king, concluded 
the peace of Basel with the French republic in 1795 (see FRENCH 
REVOLUTIONARY Wars). In this Prussia agreed to the surrender 
of the left bank of the Rhine to France, receiving in exchange the 
reversion of rich imperial abbacies and bishoprics in northern 
Germany. Hardenberg formulated his program of foreign policy 
thus: “The aim of Prussian policy, as I see it, consists in the adroit 
use of circumstances whenever territory can be acquired or the 
frontiers of the state can be rounded off.” In 1804 he became 
foreign minister. Up to 1806 he advocated neutrality toward 
France with a view to gains in Germany. In domestic affairs, 
Hardenberg, like Karl vom Stein (q.v.), aimed to abolish the so- 
called “cabinet” system of government and to establish the de- 
partmental ministers at the expense of the cabinet counselors, by 
obtaining for them direct access to the king as the king’s most 
powerful advisers. This he finally achieved in April 1807. 

After Prussia’s collapse in the war of 1806-07 against France 
(see also NApoLEontc Wars), Hardenberg, at Napoleon’s behest. 
had to surrender his ministry and to withdraw from political life. 
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When in 1810 Prussia was faced with insolvency and could hardly 
maintain payments of the indemnity to Napoleon, Hardenberg 
offered his services to restore the states’ finances. He had long 
held the trust of King Frederick William III and the sympathy 
of Queen Louise, and now Napoleon, to whom payment of the 
indemnity mattered most, agreed to his reinstatement. Thus in 
1810 Hardenberg became prime minister (Staatskanzler) with 
full powers. At the same time he supervised the ministries of the 
interior and finance. 

In domestic matters Hardenberg began the second stage of the 
reforms inaugurated in 1807-08 under Stein. After his enforced 
dismissal in the summer of 1807 the king had charged Hardenberg 
to draw up a report “on the reorganization of the Prussian state.” 
He thereupon set out his fundamental principles for reform in the 
comprehensive “Riga memorandum.” He held fast to the absolute 
monarchy but showed sympathy for the liberal principles of the 
French Revolution and the administrative reforms in France, com- 
pleted under Napoleon. His theme was “democratic principles 
in a monarchical regime.” He recommended these principles to 
the king as the only means of overcoming the crisis of the state. 
The reforming legislation of 1810-12, inspired by Hardenberg, 
grew from these convictions, This legislation simplified and unified 
the excise duties (hitherto levied only in the towns) and sought 
to impose the property tax on the nobility (hitherto exempted). 
It also introduced freedom of trade and a profit tax; regulated 
the redemption of peasant holdings from the great landed estates; 
and brought civic equality for the Jews. Further legislation gave 
greater and more rapid efficacy to the executive in the intermediary 
administrative spheres. Hardenberg even made a bold attempt 
to bring the people into closer contact with the affairs of state 
by inviting the co-operation of the upper-middle-class citizens— 
in accordance with the French example—and preparing a repre- 
sentative assembly (Nationalreprdsentation) with consultative 
powers. He hoped thus to win public opinion for the government 
and its unpopular measures, so often necessary during the emer- 
gency. However, the opposition of the aristocratic landowners and 
their influence with the king often attenuated the scope of his 
plans. The reaction after 1815 was unfavourable to the reforms 
and brought the agricultural reorganization to a halt, and the estab- 
lishment of a representative assembly, which Hardenberg urged 
till his death, was postponed until 1847. 

If Hardenberg gave less of his energies to reform after 1812 
this was because foreign policy made ever greater claims on him, 
Early in 1812 Prussia had to sign a military alliance with France. 
After Napoleon’s disastrous Russian campaign, Hardenberg pre- 
served the appearance of the alliance but increased armaments 
and watched for the favourable moment for liberation. With 
great discretion, he advised the king to break away only when 
Prussia had an alliance with Russia. This was achieved, on the 
basis of the Russian proposals delivered by Stein on Feb. 27, 1813, 
in the alliance of Kalisz. Accommodating and ready for compro- 
mise, Hardenberg, who represented Prussia in numerous interna- 
tional negotiations between 1813 and 1822, steered his country 
through the conflicting interests of the great European powers. 
Particularly at the congress of Vienna, during the crisis between 
the great powers over the ‘“Saxon-Polish question,” he was able 
to bring about the rapprochement between Russia and Great Brit- 
ain, the main adversaries: he yielded to pressure from Austria 
and Great Britain and waived the annexation of Saxony (which 
Prussia had stipulated as the price of consent to Russia’s designs 
on Poland) in return for compensation elsewhere. In foreign 
affairs he associated himself, from 1815, with the conservative 
policy of the eastern powers (see Hoty ALLIANCE). He died im- 
mediately after the congress of Verona, on Nov. 26, 1822, in Genoa, 
He had been created prince in 1814. 

An affable personality, versatile and charming, Hardenberg 
lacked Stein’s depth and strength of character. He was an en- 
lightened and optimistic 18th-century man of the world whose 
private life was riddled with scandal. Nevertheless his achieve- 
ment as a statesman was extraordinary. His conception of equality 
before the law for all citizens made a great advance toward political 
liberalism and constitutionalism. His conduct of foreign policy 
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saved Prussia in its greatest crisis since the Seven Years’ War. 

His memoirs (Denkwiirdigkeiten 1805-07) were edited, with 
a biography, by L. von Ranke, five volumes (1877). (E. W. Z.) 

HARDHACK (Spiraea to- 
mentosa), a North American 
shrub of the rose family (Rosa- 
ceae; g.v.), called also steeple- 
bush, native to open grounds 
from Nova Scotia to Manitoba 
and southward to Georgia and 
Kansas. It has an upright, 
woolly, reddish-brown stem, two 
to four feet high, bearing oval, 
pointed, sharply toothed leaves, 
which are grayish or yellowish 
— and woolly beneath, and a slen- 

< der, steeplelike flower spike 
crowded with tiny deep-pink 
flowers, blooming in late sum- 
mer. The hardhack, which is 
sometimes planted for orna- 
ment, is especially abundant in 
eastern New York and New 
England, where in many localities it occurs in weedlike profusion, 
becoming pestiferous in meadows and pastures, See SPIRAEA. 

HARDICANUTE (c. 1019-1042), king of the English from 
1040 to 1042, son of Canute and Emma, daughter of Richard I, 
duke of Normandy, was made king of Denmark by Canute in 
1028. On Canute’s death in 1035, a party led by Emma and 
Earl Godwin wished to elect him king, but Earl Leofric of Mercia 
with the Londoners and the northern thegns obtained the appoint- 
ment of Canute’s illegitimate son Harold as regent, while Emma 
and her son’s housecarls stayed at Winchester to guard Hardi- 
canute’s interests, His delaying in Denmark resulted in Harold's 
recognition as king in 1037 and in Emma’s exile. Hardicanute 
joined her at Bruges in 1039, but before they had taken any action 
Harold died in 1040. Hardicanute became an unpopular king. 
He had Harold’s body dug up and thrown into a fen. He levied 
a big tax to pay his fleet, and when two housecarls collecting it 
were killed at Worcester he sent an army which burned the city 
and ravaged the neighbourhood. The murder of Eadwulf, earl 
of Northumbria, when under Hardicanute’s safe-conduct caused ' 
him to be described as a pledge-breaker in two manuscripts of 
the Anglo-Saxon Chronicle. He died on June 8, 1042. 

See F. M. Stenton, Anglo-Saxon England, 2nd ed. Sei nba 

le K. 

HARDIE, JAMES KEIR (1856-1915), British Labour 
leader, was the first independent Labour member of parliament, 
a dedicated and effective propagandist for ethical socialism and 
the symbol of the Labour movement in its early pioneering days. 
He was born on Aug. 15, 1856, in the Lanarkshire mining village 
of Legbrannock, Scot., the illegitimate son of a farm servant, al- 
though his mother married a ship’s joiner and he became the eldest 
of a family of nine children. His childhood, passed partly in Glas- 
gow and partly in the Lanarkshire coal field, was one of great hard- 
ship. He never went to school. At the age of eight he was em- 
ployed as a messenger boy with a shipping company and at ten 
he began work in the mines. 

Hardie was an active trade unionist from a very early age, and 
his strike activity had led to his being black-listed by the Lanark- 
shire mine owners by the time he was 24, He moved to the neigh- 
bouring county of Ayr and took on the secretaryship of the rudi- 
mentary miners’ organization there. At times the organization 
was too weak to pay him any salary and he earned his living by 
working for the local paper. In 1887 he used this journalistic ex- 
perience to launch The Miner, a monthly paper which dealt with 
wider political issues as well as with coal-field subjects. In the 
early 1880s Hardie would have counted himself a Liberal, but by 
this time his views, under the practical influence of mining hard- 
ship, were moving strongly in a socialist direction. In 1888 he 
contested Mid-Lanark as an independent Labour candidate, but 
he polled only 617 votes. This poor result led him to attempt an 
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organization, and not merely a political position, independent of 
the traditional parties. The founding of the Scottish Labour party 
jn 1888 owed much to him, and he provided much of the impetus 
which led in 1893 to the Bradford conference and the establish- 
ment of the Independent Labour party, By that time he was a 
member of parliament; he had been invited to contest West Ham 
(South) at the general election of 1892 and had secured a majority 
of 1,232 in a straight fight with a Conservative. 

In the house of commons Hardie was in no way overawed by his 
minority position. He arrived (by accident rather than design, 
it transpired) in a deerstalker cap, and this unorthodox headgear 
became a symbol of Hardie’s militancy and of Labour intransi- 
gence. He earned himself the title of “member for the unem- 
ployed,” and in 1894 he resisted a motion of congratulation to 
Queen Victoria upon. the birth of a great-grandson because there 
was not coupled with it a motion of sympathy to the victims of a 
major mining disaster which had occurred on the same day. Hardie 
lost his West Ham seat in 1895. He was out of the commons for 
five years and devoted his considerable energies to editing the 
Labour Leader (a paper which had grown out of The Miner), to 
incessant platform propaganda and to persuading the trade unions 
to sponsor a full-scale Labour party. The Independent Labour 
party he thought of as a socialist corps d’élite, but he wanted it to 
be buttressed by a Labour party sufficiently broadly based to be 
an effective instrument for electoral victory and reform. Hé 
greatly welcomed the resolution of the Trades Union congress 
in 1899 which led to the founding of the Labour representation 
committee in 1900, and he resisted attempts to give a narrow, 
sectarian basis to the new organization. Trade-mion support 
should come first and socialist commitment, he believed, could 
be made to follow. With a flexibility and skill which are not al- 
ways associated with his dedicated personality, Hardie worked 
hard and successfully to achieve these ends, 

He returned to parliament in 1900 as one of the members for 
Merthyr Tydfil and continued to hold this seat for the remainder 
of his life. At this election the Labour Representative committee 
was successful in only two seats, and as the other member quickly 
moved into alliance with the Liberals, Hardie had to hold the fort 
alone. -But in 1906 he was joined by 28 other Labour members 
and it was then possible to set up a party organization in the 
house of commons, with an elected leader, or chairman as he was 
then ‘called, and separate whips. Hardie was elected the first 
chairman, but he was not wholly a success in this office. His 
parliamentary gifts were more suited to the gestures of defiance 
in which he had indulged in previous parliaments than to the 
leadership of a group or to the handling of day-to-day tactics. TIl- 
health soon added itself to his other difficulties, and he did not 
for long retain the leadership. But he remained the best-known 
and best-loved figure in the Labour movement in the country, and 
he continued to devote much of his energy to platform propa- 
ganda. As the danger of World War I increased, the strain of 
Pacifism in his outlook, which had always been strong, became 
dominant. He sought to bind the Socialist International to declar- 
Mg a general strike in all countries in the event of war breaking 
cut. The complete collapse of these plans and the decision of a 
Majority of the British Labour party to support the war filled 

rdie with a deep sense of disillusion. He took little part in 

‘Ouse of commons debates and became increasingly withdrawn 
from his colleagues, He died at Glasgow on Sept. 26, 1915. He 
felt that his life work had failed, but in fact he had laid founda- 


Med which changed the course of British politics for the next 50 
TS, 


Bruocrpny — i ie (1921) ; D. Lowe, From 
a to Parliament HE e RESE a a Hadid (1956) ; John 
ckburn, The Hungry Heart (1956). (BR. J.) 

ARDING, CHESTER (1792-1866), U.S. portrait painter, 
Was born at Conway, Mass., on Sept. 1, 1792. He marched asa 
a mer with the militia to the St. Lawrence in 1813 and became 
u sequently chairmaker, peddler, innkeeper and house painter, 
iag signs in Pittsburgh, Pa., and eventually going on the 

tin self-taught, as an itinerant portrait painter. He soon became 
Proficient, and in the early 1820s had such a vogue in Boston—80 
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portraits in six months—that he could afford a trip to England. 
He set up a studio in London and there met with great success, 
painting royalty and the nobility, and becoming, despite his lack 
of education and social experience, a favourite in all circles. Re- 
turning to the United States, he settled in Boston and painted 
‘portraits of many of the prominent men and women of his time. 
He died on April 1, 1866. Harding’s portraits may be seen at 
many galleries in the U.S., including the Essex institute, Salem, 
Mass.; the National Gallery of Art, Washington, D.C.; the Bos- 
ton Athenaeum; and the Philadelphia Museum of Art. 

HARDING, WARREN GAMALIEL (1865-1923), 29th 
president of the United States, was born near what is now Bloom- 
ing Grove, Morrow county, Ohio, Nov. 2, 1865. His father, a 
farmer who also practised medicine, was of English and Scottish 
stock, and his mother was of English and Dutch descent. After 
local schooling, young Harding attended an academy at Iberia, 
known as Ohio Central college. He taught a term of school, after 
which he worked at various manual jobs until his family moved 
to Marion, O., where his father 
had a better opportunity to prac- 
tise medicine. Harding read law 
for a short while but found it dis- 
tasteful. He had managed his 
college newspaper and in 1884 
found employment on a weekly 
paper, the Marion Democratic 
Mirror, He next formed a some- 
what casual connection with the 
Marion Star, and late in 1884 he 
and a partner gave a mortgage to 
purchase the paper for $300 when 
it was about to be sold at sher- 
iff's sale. For years the success 
of the venture was uncertain, but 
young Harding had found his 
vocation and soon bought out his 
partner. He collected news and 
advertising in person, set type 
and looked after the job printing 
until the paper began to prosper 
with Marion’s growing population. 

In 1891 Harding married Florence Kling De Wolfe, a widow, 
who virtually took charge of the newspaper office. One of the 
Star’s first delivery boys, Norman Thomas, who later became the 
Socialist Party’s presidential candidate, recalled that it was Mrs. 
Harding who saved the paper: “She was for years pretty nearly 
the whole show on the business side.” i 

As the Marion Star prospered, Harding became a director in 
many local corporations and was prominent in fraternal orders. 
An able public speaker, and with an impressive presence, he par- 
ticipated in Republican campaigns and attached himself to Sen. 
Joseph B. Foraker’s faction. In 1898 he was elected to the Ohio 
senate and at once became floor leader of the Foraker group there, 

In his campaign for the senate, Harding became acquainted with 
Harry M. Daugherty who, at the end of Harding’s second term 
in 1902, managed his nomination as lieutenant governor on the 
ticket headed by Myron T. Herrick, the candidate for governor, 
They were elected, and for two years Harding presided over the 
Qhio senate. Then, rejecting nomination for another term as 
lieutenant governor, Harding returned to his newspaper. In 1910 
he was the Republican candidate for governor but lost to Judson 
Harmon by nearly 100,000 votes and believed his political career 
was over. 

In 1912 Harding was chosen to present the name of Pres. Wil- 
liam Howard Taft for renomination at the Republican national 
convention. In 1914 he won the nomination for U.S. senator over 
Foraker and was elected with a plurality of more than 100,000 
votes, but his career in the senate was not conspicuous. He came 
to be known as a conservative who favoured high tariffs and other 
measures to aid big business and a nationalist who opposed the 
League of Nations. In 1916 he was the keynote speaker at the 
Republican national convention. 
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In 1919 Daugherty began promoting the somewhat unwilling 
Harding as a presidential candidate, but Harding showed no 
strength in the primary élections. At the Republican national 
convention in Chicago in 1920, three outstanding aspirants, Leon- 
ard Wood, Frank Lowden and Hiram Johnson, held their delegates 
firm for four ballots, whereupon the convention adjourned until 
morning. During the night, conferences of conservative leaders 
decided somewhat tentatively on Harding as one who, if elected 
president, would “go along” with them. They also were con- 
vinced that he could be nominated, possibly on the tenth ballot, 
which is how it turned out the next day. Calvin Coolidge was 
chosen as his running mate. 

Harding, in conscious imitation of McKinley, did not make a 
speaking tour but conducted a “front porch” campaign: His in- 
tellectual limitations, however, could not be entirely concealed. 
In the election he was the beneficiary of the nation’s feeling of 
war weariness and reaction against wartime restrictions and against 
the idealism of President Wilson implicit in the covenant of the 
League of Nations, which the senate had rejected. The electorate 
welcomed the “return to normalcy” proposed by Harding. Hard- 
ing was the victor in the electoral college by 404 votes to James M. 
Cox’s 127 and by 61% of the popular vote, a percentage that had 
not previously been attained by any candidate since election of 
presidential electors by popular vote had become the general rule. 
He resigned from the senate and was inaugurated as president on 
March 4, 1921. 

President Harding immediately called congress into an extra 
session. Although he exerted no legislative leadership, congress, 
in accordance with his recommendations, established a budget 
system for the national government, passed the Fordney-McCum- 
ber tariff, revised wartime taxes, adopted a resolution ending the 
state of war with Germany and approved an act restricting im- 
migration. Another outstanding event of his administration was 
the Washington conference of 1922 in which Secretary of State 
Charles Evans Hughes negotiated treaties limiting and reducing 

the naval strength of the leading powers. (See Unirep STATES 
[or America]: History.) 

President Harding’s cabinet, like most cabinets, was a mélange 
of men of native ability and political or industrial experience and 
party leaders who claimed office as a reward for services ren- 
dered the new president. The outstanding names were those of 
Charles E. Hughes and Herbert C. Hoover, who became secretary 
of state and of commerce, respectively. The distinguished career 
of the former and the widespread confidence in his ability and 
political integrity had marked him for the most important position 
in the cabinet, and there had been a general demand that the new 
administration utilize the organizing ability displayed by Hoover 
in many fields. The choice of Andrew W. Mellon, a wealthy banker 
and ironmaster of Pittsburgh, as secretary of the treasury was wel- 
comed by men of business. Political and personal debts were paid 
by the choice of Albert B. Fall as secretary of the interior, Daugh- 
erty as attorney general and Will H. Hays as postmaster general. 
The conduct of administrative and political affairs by the latter 
group and others less prominent in the new administration soon 
brought intense criticism upon the president and the Republican 
arty. 

5 The most sensational scandal of Harding’s administration con- 
cerned the Teapot Dome oil reserve. After having jurisdiction 
over certain naval oil reserves transferred from the department 
of the navy to the department of the interior, Secretary Fall 
leased Teapot Dome to oil interests for a bribe that eventually 
put him in a federal penitentiary and forced the resignation of 
Secretary of the Navy Edwin N. Denby, who had innocently 
consented to the transfer of the reserves. Attorney General 
Daugherty, who was charged with having received payments from 
violators of prohibition statutes, was eventually forced to resign 
by Harding’s successor, Calvin Coolidge. (See Om RESERVES 
Scanpa [U.S.].) 

In the spring of 1923 the public was as yet unaware of these 
scandals, though rumours of wholesale looting by the alien prop- 
erty custodian and by the director of the veterans bureau were 

afloat. Sen. Thomas J. Walsh was gathering evidence that would 
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expose the oil-lease scandal. In the midst of the impending de- 
bacle of his administration, Harding, accompanied by his wife and 
a party of 65, set out on a transcontinental tour. The president 
went on to Alaska, where the receipt of a long cipher message 
from Washington almost prostrated him. Upon his arrival in San 
Francisco the doctors found him in a state of utter exhaustion. 
On Aug. 2 he died amid conflicting rumours as to the cause of his 
fatal illness. Personally free from corruption, Harding had im- 
prudently appointed and trusted corrupt men whose betrayal of 
his trust broke his spirit and doubtless contributed to his untimely 
death. (C. Sry.; W. E. By.) 

HARDINGE, HENRY HARDINGE, Viscount (1785- 
1856), British field marshal and governor general of India, was 
born at Wrotham, Kent, on March 30, 1785. He entered the 
army in 1799, passed through the Royal Military college, and 
served with distinction as a staff officer in the Peninsular war and 
as British commissioner at Prussian headquarters in the Waterloo 
campaign, being created a knight commander of the Bath for his 
services. 

From 1820 to 1844 he was a member of parliament, serving as 
secretary at war in 1828 under the duke of Wellington and from 
1841 to 1844 under Sir Robert Peel, and as chief secretary for Ire- 
land in 1830 and again in 1834-35. He succeeded his brother-in- 
law, Lord Ellenborough, as governor general of India in 1844. 
There he encouraged education by offering government employ- 
ment to the college-educated. He appointed Capt. Charters Mac- 
pherson to suppress human sacrifice in the Orissa hills and sought 
to prevent suttee (q.v.) and infanticide in the Indian states. He 
began construction of the Ganges canal and made plans for an 
Indian railway system. He tried to avoid any provocation of the 
turbulent Sikhs, but when in 1845 war came he personally took 
part in defeating them. He put himself under his commander in 
chief, Sir Hugh Gough, but could not refrain from unwisely over- 
ruling him at Ferozeshah. For his part in the victory Hardinge 
was created a viscount. By the treaty of Lahore, March 1846, he 
sought to re-establish a friendly, if much reduced, Sikh state, 
choosing as resident first Henry and then John Lawrence. His 
sale of Kashmir, part of the war indemnity, to the Dogra Rajput, 
Gulab Singh, was less happy. : i 

In 1852 he succeeded Wellington as commander in chief of the 
British army. Though he was responsible for the establishment 
of the first training camp at Chobham, for the purchase of Alder- 
shot and for the introduction of the Enfield rifle, his lax admin- 
istration and unwise choice of commanders were partly responsible 
for the disasters of the Crimean War. Created field marshal in 
1855 after the fall of Sevastopol, he died on Sept. 24, 1856, at 
South Park near Tunbridge Wells. 

See C. Hardinge, Viscount Hardinge (1891); and R. S. Rait, Life 
and Campaigns of Hugh, First Viscount Gough, 2 vol. (1903). 

(J. B. Ha.) 

HARDINGE OF PENSHURST, CHARLES HAR- 
DINGE, !st Baron (1858-1944), British diplomat and viceroy of 
India, was born in London on June 20, 1858, the second son of the 
2nd Viscount Hardinge. He was educated at Harrow and Trinity 
college, Cambridge, and entered the diplomatic service in 1880. He 
became assistant undersecretary for foreign affairs in 1903, ambas- 
sador to Russia in 1904 and permanent undersecretary for foreign 


‘affairs in 1906. Hardinge was appointed viceroy of India in 1910 


and raised to the peerage. His government reversed Lord Curzon’s 
unpopular partition of Bengal and transferred the capital of India 
from Calcutta to Delhi. Although Hardinge was wounded by 4 
bomb at his state entry into Delhi in 1912, his viceroyalty saw 4 
great improvement in the relations between the government and 
the nationalists. This was due not only to the Morley-Minto re- 
forms (see INDIA-PAKISTAN, SUBCONTINENT OF) and the reversal 
of the partition but also to the efforts Hardinge made to culti- 
vate a better understanding with nationalists. He expressed 
his sympathy for the grievances of Indians in South Africa, and 
when World War I broke out he impressed on the British gov- 
ernment that Indian troops should fight in Europe without racial 
discrimination. On his return to England in 1916 he again be- 
came permanent undersecretary for foreign affairs. His subse- 
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quent offer of resignation because of criticism of his part, as vice- 
roy, in the arrangements for the abortive Mesopotamian campaign 
wasrefused. Hardinge became ambassador to Paris in 1920 and re- 
tired in 1922. He died at Penshurst on Aug. 2, 1944. A volume of 
memoirs, My Indian Years, 1910-1916, was published in 1948, 
(Ke. A. B.) 

HARDNESS TESTING. History is replete with references 
to the preoccupation of man with tools, that is, materials hard 
enough to cut or otherwise deform softer materials. Attempts 
to evaluate relative resistance to deformation are noted in early 
historical records, for example, the use of a file test in 1640 is 
recorded. R 

Although others anticipated it, F. Mohs’ scale of resistance to 
indentation as judged by which material will scratch another has 
been widely accepted and is used by mineralogists. His scale, first 
described in 1812, assigns numbers to natural minerals (see Mons’ 
Scare). 

With development of the arts, there was an increasing demand 
for more precise evaluation of hardness, particularly of metals, 
characterized by some ability to deform without fracture. J. A. 
Brinell met this demand very effectively about 1900 with his test 
for hardness, As commonly used, a load of 3,000 kg. is applied to 
a hardened steel ball 10 mm, in diameter which is in contact with 
the plane surface of the metal. The load is maintained for 10 
seconds or more and then removed, The diameter of the impres- 
sion remaining is measured and its spherical’ area calculated, as- 
suming the same radius for the ball indenter and the indentation. 
The Brinell hardness number is then obtained by dividing the load 
in kilograms by the area in square millimetres. 

A limitation of the Brinell test is that its use is restricted to 
metals softer than the indenter. Metals used in tools frequently 
attain this level of hardness. The metallurgist Stanley P. Rock- 
well introduced, about 1920, a test applicable to high levels of 
hardness. It employs a diamond cone indenter with a spherical 
point. A hardness number is obtained from the difference between 
the depth of the impression in millimetres for the major load and 
that for a minor load. This number is read directly from a dial on 
the machine, Since fast and reliable readings are readily obtained, 
itis widely used in industrial inspection. The hardness scale used, 
however, is nonlinear relative to the Brinell scale and, moreover, 
has a limited range of high sensitivity, so a variety of other scales 
are in use and are described in the literature. These scales embrace 
a range of major loads from 15 to 150 kg. applied to spherical 
hardened steel indenters from 74, to 4 in. diameter, as well as to 
the diamond cone. Low loads and large indenters are used to test 
soft materials such as bearing metals and plastics. 

The first hardness tester to meet acceptably the demand for a 
continuous sequence of comparable numbers over the very wide 
Tange of hardness found in metals was the Vickers hardness tester, 
apparently invented by R. L. Smith and C. E. Sandland. In this 
method a square-based diamond pyramid indenter is used with 
136° angle between opposite faces. This angle was chosen as the 
Mean for the range of penetrations recommended with the Brinell 
test. At this angle, identical hardness numbers are obtained on 
relatively soft metals with both the Brinell and Vickers ‘tests. 

ads from 10 to roo kg. are used and the length of the impression 
diagonals is measured with a micrometer ocular in a microscope 
that swings over the work after the impression is made. While 
this machine is much preferred for laboratory work, its operation 
1s rather slow for routine inspection. " 
ere still remain many materials such as glass and minerals 
Whose hardness is of interest but which will crack under the 
diamond indenters already described. The Knoop hardness test 
overcomes this limitation by use of an elongated diamond-shaped 
indenter. An undistorted impression has a length 7:1 times its 
oo. and 30.5 times its depth. With this indenter, the hardness 
ot extremely brittle materials, including glass and even diamonds, 
can be measured without cracking or spalling either the indenter 
or the test piece, 
de® Knoop hardness test number embodies several Eaerent 
etines from conventional hardness testing practice. First, 
€ hardness number is defined as the ratio of the load to the 
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unrecovered lateral area of the indentation in kilograms per square 
millimetre. ‘The unrecovered area, as distinct from the recovered 
contact area measured in: the Brinell method, is the theoretical 
lateral area of the indentation while the load is being applied. The 
Knoop hardness number is found by measuring the length of the 
impression which is sharply defined and calculating the lateral 
area from the known ratio of width to length of the indenter. 
This area is equivalent to that under load because there is lateral 
spring back. However, width of the unloaded impression relative 
to length varies widely among the materials tested as a result of 
differences, among other things, in elastic deformation. A measure 
of this effect is taken as the ratio of the recovered impression 
width to that as loaded. 

This concept of hardness evaluation found much support when 
the Brinell test was introduced though Brinell promulgated the use 
of the ratio of applied load to recovered contact area for an as- 
sumed unloaded ball diameter. In the late 1950s this was still 
current. Knoop eż al. effectively justified their break with prece- 
dent in the following words: 

The use of areas which depend upon the elastic recovery of a mate» 
rial is rejected as a method of expressing the results of indentation 
tests because this associates an applied load with an area other than 
that involved at the time the load was applied. Furthermore, an un- 
recovered area is chosen to express the indentation number because it 
seems to afford the most rational- interpretation of the results, placing 
as it does, vastly different materials such as rubber, copper, glass, and 
hardened steel in some logical order; whereas, no reasonable sequence 
results from the use of recovered areas. (F. Knoop, C. G. Peters and 
W. B. Emerson, “A Sensitive Pyramidal-Diamond Tool for Indentation 
Measurements,” J. Res. Nat. Bur. Stand., 23:39-61, July 1939.) 

The merit of the Knoop test, as applied to brittle materials, 
is well attested to by the evaluation of minerals of the Mohs’ hard- 
ness scale shown in the table. 
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rdness Number 

Material Herings. ži 

Mohs Knoop 

Pitch (for optical polishers) >» 4 > > ei 1-22 
e RI A ER 2 32 
Calcite 3 135 
Fluorite 53 be! 4 163 
Flint glass .  . 0. oOo A 180-300 
Apatite (parallel to axis). , 5 360 
Apatite (perpendicular to axis) 5 430 
Crownglas . 0n. n - R 420-470 
Fused quartz . > «+ 478 
iam ee eae Oe) 490 
Orthoclase. 9 . . 0. es 560 
Crystalline quartz (parallel to axis)... 710 
Crystalline quartz (perpendicular to axis) « 790 
Nitrided annealed high-speed steel 800 
Chromium plate ai aS ai, 850-900 
EAE A Aa at D Aaa aa PN 1,050 
pits hardened high-speed steel =. © ss 0s o $ 1,100 
‘0 Pree heap Re a ees ted 1,250 
ter Pane & 1,635 
Silicon carbide... - 2,000 
Boron carbide (molded) . ee 2,230 
Diamond > . se 10. | 8,000-8,500 


From F. Knoop, C. G. Peters and W: B. Emerson, “A Sensitive Pyramidal-Diamond 
Tool for Indentation Measurements,” J. Res. Nat. Bur. Stand., 23:39-61, July 1939. 
Brsi10craPHy.—General information on hardness testing is given in 
the Metals Handbook, pp. 93-105 (1948 ed.) and in Hugh O'Neil, The 
Hardness of Metals and Its Measurement (1934). Basic historical 
works are F. Mohs, Grundriss der Mineralogie (1822) and J. A. Brinell, 
II Congres Int. des Methodes d’essai (1900). The original description 
of the Vickers hardness tester is given in “Accurate Determination of 
the Hardness of Metals,” Engineering, p. 518 (April 25, 1924). Also 
on the Vickers method is R. L. Smith and G. E. Sandland: “Some 
Notes on the Use of a Diamond Pyramid for Hardness Testing,” J. Iron 
St. Inst, 111:285-294 (1925)- ~Detailed experience with the Knoop 
tester, including evaluations of many materials, is given in F. Knoop, 
C. G. Peters and W. B. Emerson: “A Sensitive Pyramidal-Diamond 
Tool for Indentation Measurements,” J. Res. Nat. Bur. Stand., 23: 
39-61 (July 1939). (Hp. S.) 
HARD OF HEARING: see DEAFNESS AND IMPAIRED HEAR- 
ING; DEAF AND Harp oF HEARING, TRAINING AND WELFARE OF. 
HARDOI, a municipal town and a district in the Lucknow 
division of Uttar Pradesh, India. The town, 63 mi. N.W. of Luck- 
now on the main Northern railway line between Bareilly and Luck- 
now, is an important grain market. Pop. (1961) 36,725. 
Harpor District (2,320 sq.mi.; pop. [1961] 1,573,171) is a 
level tract watered by the Ganges, Ramganga, Deoha (or Garra), 
Sukheta Sai, Baita and Gumti rivers—the first three being naviga- 
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ble by small boats. Toward the Ganges on the southwestern border 
the land is uneven, often rising in sand hillocks cultivated at 
the base and covered with lofty munj grass (Saccharum sarc) on 
the slopes. There are several large jhils, or swampy meres; the 
biggest being that of Sandi in the south, 3 mi. long and } mi. 
broad. Great tracts of forest jungle, thatching grasses, shrubs and 
bushes still exist. The main crops are millets, rice, wheat, gram, 
barley and sugar cane, Sandila, about halfway between Lucknow 
and Hardoi, is a hand-loom weaving centre. (B. St.) 

HARDOUIN, JEAN (1646-1729), French Jesuit scholar 
who edited the councils of the church, was born in Quimper on 
Dec. 22, 1646. He entered the Society of Jesus in 1666 and was 
professor of positive theology in the Jesuit college at Paris from 
1683 to 1718. A man of great learning, he early came to strange 
conclusions from his mass of evidence and tended to dismiss as 
spurious the works which provided evidence contrary to his opin- 
ion. As he aged, he was ready to jettison almost all the writers of 
Greek and Latin antiquity, holding them to be medieval forgeries, 
in order to preserve the orthodoxy of the early church. In 1724-25 
he tried to demolish the validity of Anglican orders by a similar 
theory. After the publication at Amsterdam of his Opera selecta 
(1708) he was compelled to disavow publicly the theory of a forged 
antiquity, but it rapidly resumed its sway over his mind. In the 
course of these odd studies he provided a mass of accurate in- 
formation, of great use to other scholars. His learning was best 
shown in his Acta conciliorum, 11 vol. (1715), one of the notable 
works of scholarship in that epoch, transforming the study of 
canon law, being the basis of all subsequent work, and still useful. 
Hardouin died in Paris on Sept. 3, 1729. 

See list of Hardouin’s works in C. Sommervogel, Bibliothèque de la 
compagnie de Jésus, vol. 4, col. 84-111 (1893) ; P. Bernard in A. Vacant 
(ed.), Dictionnaire de théologie catholique, vol. 6, col. 2042-46 (1920). 

(W. 0. C.) 

HARDWAR (“Door of Hari”; i.e., of Vishnu), an ancient 
town of India and one of the great places of pilgrimage for Hindus, 
lies in the Saharanpur district of Uttar Pradesh, on the right bank 
of the Ganges at the point where it debouches from the foothills 
of the Himalayas into the plains. Pop. (1961) 58,513. The posi- 
tion is of great natural beauty, and the river at this point has 
special sanctity. The town has borne many names, being known 
originally as Kapila, from the sage Kapila. Hsüan Tsang, the 
Chinese Buddhist pilgrim, in the 7th century visited a city which 
he calls Mo-yu-lo, the remains of which still exist at Mayapur, 
a little to the south of the modern town. Among the ruins are a 
fort and three temples, decorated with broken stone sculptures. 
The goal of the vast numbers of Hindus who visit Hardwar is the 
Hari-ka-charan (“Vishnu’s Footprint”) bathing ghat, with the 
adjoining Daksheshwar temple at the spot called Gangadwara. 
The charan or footmark of Vishnu, imprinted on a stone let into 
the upper wall of the ghat, forms an object of special reverence, 
and water from the pool below is carried all over India for use on 
solemn occasions. A great assemblage of people takes place an- 
nually at the beginning of the Hindu solar year (April-May) when 
the sun enters Aries; every 12th year, when Jupiter is in Aquarius, 
a Kumbh-Mela (festival) is held. After 1892 many sanitary im- 
provements were made for the benefit of the annual concourse of 
pilgrims. Itis at Hardwar that the main Ganges canal leaves the 
river, and the headworks are an engineering feat of interest. 

(J. B.-P.) 

HARDWARE, a term applied to a large variety of metal 
goods, especially domestic ironware (ironmongery) and appliances, 
hand tools, small metal manufactures and garden appliances. The 
term includes builders’ hardware, t.e., hardware items used in the 
construction of new buildings of all kinds, and hardware supplies 
for gas and electrical and other industries, 

Great Britain.—Birmingham is the centre of the English hard- 
ware manufacturing industry; practically every kind of hardware 
is made there. One leading branch is the manufacture of hollow 
ware—cast-iron, galvanized, enameled and aluminum products for 
domestic and other uses. Cast-iron pots are still made for both 
home use and export, but these products suffered first from the 
competition of enameled goods (see PORCELAIN ENAMELING) 
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and later from aluminum ware. Aluminum hollow ware, which 
may be cast, deep-drawn under heavy pressure or spun from a 
flat disk of metal, is by far the most popular for cooking pur- 
poses. Cast-aluminum ware is the most expensive kind but is used 
largely for ships and hotel kitchens, Tin is used for baking tins, 
roasting tins and similar items, in which there is a big trade, as well 
as for inexpensive kettles and saucepans. 

The manufacture of fireplace sets and fire screens is another 
great industry. New metals and finishes to eljminate the labour of 
cleaning have been adopted; the goods are made in copper, bronze, 
satin brass, oxidized silver and stainless steel. 

Cutlery (q.v.) and electroplate trades have been centred in Shef- 
field for generations. Machine processes and mass-production 
methods have been increasingly applied in the cutlery industry, 
Hand-forged crucible steel blades are still made, but machine 
processes have been brought to a fine pitch of perfection, and the 
tradition for quality products is well maintained. The manufacture 
of stainless steel (g.v.) by Harry Brealey in the Brown-Fitch Re- 
search laboratory prior to World War I was one of the most far- 
reaching developments in the history of the hardware trades; not 
only did it largely revolutionize the cutlery trade but it also 
proved of great value for hollow ware and other uses. Just as 
progress has been recorded in regard to steel for cutlery purposes, 
so also there have been important developments in subsidiary ma- 
terials and processes. For example, handles of plastic are now 
used for many table knives and great improvements have been 
made in precision grinding. 

In plated goods, chromium plating applied to base metal is used 
not only for flatware such as spoons and forks but also for hollow 
ware, plumbers’ fittings, bathroom fixtures and other goods for 
domestic and industrial uses where the “stainless” requisite is 
desirable. 

Stainless steel and aluminum are utilized extensively and 
mechanical methods are rapidly superseding old laborious hand 
practices. Machine molding, for instance, is widespread. Large 
outputs of light castings are made by foundries at Rotherham, 
Leeds, Warrington, Birmingham, in the Black Country and at 
Luton. Wire manufacture is the chief industry of Warrington, and 
wire netting works are situated there and also in Manchester, 
Sheffield, Norwich, London, Bristol and Chichester. Willenhall 
and Wolverhampton are the most important centres for locks and 
latches. Corrugated iron is largely produced in London, Ellesmere 
Port, Glasgow and South Wales and in the West Riding of York- 
shire; metal casements are made in Essex; plumbers’ brass foundry 
and fittings are made in various centres, but largely in Birming- 
ham, and screws and nails also in the Midlands, There are still a 
few hand nail makers in the Black Country, but their output is 
negligible compared with the production of modern factories. 
Birmingham’s output of screws is 3,000,000 to 4,000,000 per week, 
and there is a big output also at Leeds. Approximately 65% of 
the industry is located in Sheffield and 30% in the Birmingham 
area and both sections cover almost all aspects of the industry. 

Sheffield manufacturers produce saws and woodworking tools, 
engineering tools and appliances, tools for road making and agri- 
cultural work and garden requisites. Agricultural implement mak- 
ing is carried on in Scotland, in the West Riding of Yorkshire and 
in the eastern counties. The domestic washing-machine trade is 
concentrated mainly in London and the home counties, the Mid- 
lands and Lancashire; most laundry machinery is manufactured in 
London and the home counties. Carpet sweepers and domestic 
mops are largely produced in Lancashire, and brushes of all kinds 
are made at Oldham, St. Albans, London and Wymondham. 

An outstanding feature of the hardware trade is its tremendous 
scope and its varied range of patterns, The best minds in the 
trade are now directed toward simplification by the elimination of 
many patterns and sizes. Great progress has been made with 
standardization in Great Britain, largely as a result of the work 
of the British Engineering Standards association. 

(N. F.; R. S. Wo.) 

The United States.—At the beginning of the 19th century the 
term hardware meant chiefly mechanics’ tools and builders’ hard- 
ware, but in the United States it now includes all small metal 
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articles used in the construction of houses or for household pur- 
poses, tools of the mechanics’ trades, the smaller articles for 
kitchen and dining-room use, tin plate, sheet iron; nails, screws, 
fence wire, etc. It is not uncommon for a large hardware firm to 
have in its catalogues nearly 100,000 kinds and sizes of articles. 

In the early American colonial period supplies were brought from 
Europe. As the colonies assumed a definite shape, the village 
blacksmith established the foundation of American hardware 
manufacture by making tools, bars for doors and implements for 
agriculture. But greater development was both necessary and 
desirable because of the isolation of the colonies and the finding of 
coal and minerals in great abundance, Small home manufacture 
grew up to supply local demands, but the greatest part of the 
manufactured goods was imported. Immigrants brought their 
own tools, the patterns of which were at once copied and improved. 
Village blacksmiths in Connecticut and thereabouts began to make 
farm implements and simple hand tools about 1850,and by 1860 
U.S, manufacturers had begun to win trade away from competitors 
by virtue of the higher quality of their goods. Labour-saving 
machinery was introduced later and foreign-made articles could 
not compete. 

The hardware manufacturing industry in the U.S. had its begin- 
nings in New England. The business gradually spread into the 
middle Atlantic states, especially New York and Pennsylvania. 
In the latter part of the 19th century New York became the un- 
disputed centre of the trade. ‘The majority of the great importing 
houses and the jobbers who distributed to the retail trade were 
located there. With the growth of the country, new manufactur- 
ing centres grew up, and New York was no longer the trade centre. 
After 1875, Ohio, Indiana, Illinois and Michigan were large pro- 
ducers. Later, Wisconsin, Iowa and Minnesota became important 
manufacturers of hardware, (W. H. Sæ.; R. S.. Wo.) 

Cabinet, furniture and builders’ hardware, which includes trim- 
mings like knobs, handles, pulls, hinges and such items as small 
locks for cabinets, are manufactured in Pennsylvania, Wisconsin, 
Illinois and in several of the New England states, particularly 
Connecticut. Shelf hardware and padlocks are also made in’ the 
New England states, as well as in Pennsylvania and New York. 
Piano hardware is another group of products made largely in New 
England. Carpenters’ and cabinetmakers’ tools for working in 
wood, such as hammers, chisels, saws, planes and augers, are pro- 
duced in the New England states, Pennsylvania; New York and 
Ohio; these states are renowned for the excellent hand and power 
saws that they produce. Most screws, including machine screws 
and wood screws, are produced in Rhode Island and Connecticut. 

(R: S. Wo.) 

HARDWICKE, PHILIP YORKE, rsr Eart oF (1690- 
1764), English lord chancellor, whose grasp of legal principle and 
study of the historical foundations of equity, combined with his 
knowledge of Roman civil law, enabled him’ to’ establish the prin- 
ciples and limits of the English system’ of equity. He was born 
at Dover on Dee. r, 1690. Called to the bar at the Middle Temple 
1715, he afterward joined Lincoln’s Inn; of which he was bencher 
and treasurer in 1724. : He sat in parliament for Lewes (1719) and 
Seaford (1722-34); was solicitor general (1720), attorney general 
(1724), lord chief justice and baron Hardwicke (1733) and lord 
chancellor (1737). 

or many years from 1740 onward Hardwicke held the con- 
trolling power in the government. During the king’s absences on 
€ continent he was an influential member of the council of re- 
gency, and he had to cope with the Jacobite rising of 1745- ` After 
Culloden he presided at the trial of the Scottish Jacobite peers. 
© carried out the great reform of 1746, which swept away the 
Private ‘heritable jurisdictions of the Scottish landed gentry; 
among his other great legal services was the reform of the Eng- 
marriage laws (1753). È 
= tdwicke, who was yeoman earl in 1754, retired with the duke 
E Newcastle in Nov. 1756, but helped to secure the coalition be- 
een Newcastle and William Pitt in 1757. He died in London on 

arch 6, 1764, 

0 Hardwicke was not a statesman of the first rank, but he was one 
the greatest judges who ever sat on the English bench. Lord 
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Campbell pronounces ‘him “the most consummate: judge who ever 
sat in the court of chancery, being distinguished not only for his 
rapid and satisfactory decision of the causes which came before 
him, but for the profound and enlightened principles which he 
laid down, and for perfecting English equity into a systematic 
science.” 

Born within two years of the death of Chief Justice Jeffreys, 
Hardwicke had a powerful influence in obliterating the evil tradi- 
tions of the judicial bench under the Stuart monarchy. 

BrstiocraPHy.—The contemporary authorities for the life of Hard- 
wicke are voluminous, being contained in the memoirs of the period 
and in numerous collections of correspondence in the British museum. 
See, especially, the Hardwicke Papers; Horace Walpole, Letters, ed. by 
P. Cunningham, 9 vol. (1857-59); see also Lord Campbell, Lives of 
the Lord Chancellors, 8 vol., vol. v (1845). (W.T. Ws:; X.) 

HARDWOODS, a trade term employed by lumbermen to 
designate timbers obtained from broad-leaved trees. Coniferous 
trees, in turn, produce the softwoods of the trade. These two 
terms often lead to confusion: they should be used only to indi- 
cate classes of material rather than specific mechanical properties 
exhibited by either class. ‘Actually there are several hardwoods, 
such as yellow poplar, aspen or balsa, that in the mechanical 
sense are much softer than softwoods of the order of longleaf 
pine, Douglas fir or yew. 

Many beautiful hardwoods are known to the trade, and to this 
group are traceable such renowned cabinet. timbers as American 
black walnut, Indian rosewood, teak, ebony, primavera, maple, 
satinwood, American and African mahoganies, greenheart and 
vermilion. See Woop. 

HARDY, ALEXANDRE (1572?-1632), French dramatist, 
one of the most fertile of all playwrights. He himself claimed 
to have written some 600. plays, of which, however, only 34 are 
preserved. Born in Paris, probably in 1572, he is the first French- 
man known to have made his living as a dramatist. He was a 
“hired poet” for troupes of actors, sometimes in the provinces 
and sometimes in Paris, at the Hôtel de Bourgogne. He was as- 
sociated in 1611 (and, without doubt, for some years beforehand) 
with the Comédiens duroi, who were directed by the famous actor 
Valleran-le-Conte. In 1620, as “poète du roi,” he was working for 
a company run by Bellerose (Pierre Le Messier, d. 1670), 
“Comédiens du roi,” and in 1626-27 he was providing six plays a 
year for the company known as Les Vrais comédiens du roi. 

His patrons were Henry II, duc de Montmorency, and Louis II, 
prince de Condé; and Théophile de Viau, François Tristan 
l'Hermite, Georges de Scudéry and Richelieu’s agent, Isaac de 
Laffemas, all admired his work. However, his enormous output 
scarcely relieved his poverty. The actors who bought his plays 
allowed him to publish only very few of them and he was attacked 
by some of the young playwrights. Shortly after his death in 
1632 his plays, which had often been produced during his lifetime, 
ceased to be performed. 

It is impossible to do more than’ guess at the dates of his works, 
In 1623 he published Les Chastes et loyales amours de Théagène 
et Cariclée, in eight “journées,” and between 1624 and 1628 Le 
Théâtre d’Alexandre Hardy parisien in five volumes, which. con- 
tains 12 tragedies, 4 untitled plays (tragedies and_ tragi- 
comedies), 5 pastorals and 2 mythological plays, Unlike some 
other 17th-century dramatists he did. not,take his themes from 
the Greek or Latin dramatists (except in his play Alceste), nor 
from the Bible; he turned instead to the works of the ancient his- 
torians, to Ovid, Claudian, Heliodorus, Montemayor, Cervantes, 
Boccaccio, etc., whose books he probably read in French or Latin 
translations. Becauseso many plays were demanded of him, his 
style is bad, and his vocabulary is antiquated. But though he did 
not play the leading part which E. Rigal claimed for him (in his 
Alexandre Hardy, 1889), he did exert considerable influence on 
the development of the French theatre. 

In his tragedies he imitated the rhetoric of Robert Garnier 
(q.v-); but he introduced the freedom of the baroque theatre to 
the French stage, rejecting the unities of time and place, shorten- 
ing soliloquies, cutting down or doing without the chorus and de- 
picting acts of violence and murders on the stage. His plots are 
not so slow and have more movement in them than those of many 
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Renaissance tragedies; the action is linked with the psychology of 
the characters and the hero acts, develops and sometimes experi- 
ences inner conflict. Hardy wrote many tragicomedies which 
abound in sudden changes of fortune; he often violated conven- 
tional standards of dramatic propriety. His pastorals mark a 
distinct advance on those of the 16th century because of their 
fast-moving plots and the truth to life of the feelings expressed in 
them. Almest all the dramatists of the succeeding generation 
affected contempt for his work; but they profited from his dra- 
matic technique. 

BIBLIOGRAPHY —Le Théâtre d’Alexandre Hardy, ed. by E. Stengel, 
5 vol. (1883-84). See also E. Rigal, Le Théâtre francais avant la 
période classique (1901); S. W. Deierkauf-Holsboer, Vie d’Alexandre 
Hardy, poète du roi (Proceedings of the American Philosophical So- 
ciety, 1947) ; H. C. Lancaster, A History of French Dramatic Literature 
in the 17th Century, part 1 (1929). (Ra. L.) 


HARDY, SIR GODFREY HAROLD (1877-1947), Eng- 
lish mathematician, one of the leading mathematicians of his time, 
was born at Cranleigh, Surrey, on Feb. 7, 1877, and died on 
Dec. 1,.1947: He was educated in Cranleigh school, Winchester 
college and at Trinity college, Cambridge, where he became a Prize 
fellow (1900-06). From 1906 to r919 he was a lecturer in mathe- 
matics in Trinity college. In 1910 he was elected a fellow of the 
Royal society and in 1914 was made Cayley lecturer in Cambridge 
university. In 1919 he was appointed to the Savilian chair of ge- 
ometry at Oxford university. He returned to Cambridge in 1931 
as Sadleirian professor of pure mathematics, a post which he oc- 
cupied until his retirement in 1942. He received a royal medal 
of the Royal society in 1920, the society’s Sylvester medal in 1940 
and its Copley medal in 1947. . Many other distinctions and hon- 
orary degrees were bestowed upon him. His main mathematical 
interests lay in analysis and he wrote a number of treatises, con- 
tributing more than 300 papers to mathematical periodicals. 

(D. McK.) 

HARDY, THOMAS (1840-1928), English novelist and poet, 
was born at Upper Bockhampton, near Stinsford in Dorset, on 
June 2, 1840. His father was a master mason, of a family origi- 
nally connected with the Le Hardys of Jersey, who had settled in 
the west of England in the 15th century. His mother also came 
of a family long established in Dorset: smallholders in the parish 
of Melbury Osmond. Hardy owed much to his parents and their 
rural background, inheriting from his father a love of music, from 
his mother a love of reading, and from both strength of person- 
ality as well as the stability which connected him in an age of 
change with a world already vanishing. 

He went first to the village school and then to a school in 
Dorchester, and added to the good grounding they provided by 
his own studies, teaching himself Greek and reading thoughtfully. 
In 1856 he was articled to John Hicks, an ecclesiastical architect 
in Dorchester; he continued his own reading, encouraged by Wil- 
liam Barnes, the Dorset poet, who kept a school next door to 
Hicks’s office, and by Horace Moule, the brilliant son of the vicar 
of Fordingbridge, to whose friendship he owed much intellectual 
stimulus. He continued to live at home, and to find in the life of 
the small rural community the refreshment and strength which 
were always necessary to him. In about 1857 he began to write 
verse and essays but, advised by Moule, decided not to give up 
architecture, After spending some time sketching and measuring 
many old Dorset churches with a view to their restoration, he 
went in 1862 to look for work in London. He became assistant to 
Arthur (later Sir Arthur) Blomfield, and worked hard at his pro- 

- fession (in 1863 winning both the medal of the Royal Institute of 
British Architects for an essay, The Application of Coloured Bricks 
and Terra Cotta in Modern Architecture, and the Architectural 
association’s prize for design), although uncertain whether litera- 
ture or architecture should be his life’s work. He read and wrote, 
attended evening classes and went to art galleries and concerts. In 
March 1865 his first prose work, a humorous sketch, was published 
in Chambers’s Journal, but he was more interested in poetry. 
Often lonely and depressed, he became ill, and in 1867 he returned 
to Dorset, working again for John Hicks, and, at Weymouth, for 
the architect who took over the business when Hicks died. During 
1867 and 1868 he wrote a “purpose” story, The Poor Man and the 
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Lady, which in 1869 was accepted by Chapman and Hall. It had 
been read by George Meredith, who asked the writer to call on 
him, and advised him not to print it but to try another with more 
plot. The manuscript was withdrawn and rewritten, but never 
published, and although Hardy made use of parts of it later, he de- 
stroyed the original. 

In 1870 Hardy took Meredith’s advice too literally, and con- 
structed a novel that was all plot, which was published in 1871 un- 
der the title Desperate Remedies. In 1872 appeared Under the 
Greenwood Tree, subtitled “a Rural Painting of the Dutch School,” 
in which Hardy found himself, and which he never surpassed in 
delicate perfection of art. A Pair of Blue Eyes, in which tragedy 
and irony come into his work together, was published in 1873. In 
1874 Hardy married Emma Lavinia Gifford, whom he had met 
when working on a church in Cornwall. His first popular success 
was Far From the Madding Crowd (1874), which, on its appear- 
ance anonymously in the Cornhill Magazine, was attributed by 
many to George Eliot. Then came The Hand of Ethelberta (1876), 
subtitled not inaptly as “a Comedy in Chapters”; The Return of 
the Native (1878), the most sombre and, in some ways, the most 
powerful and characteristic of Hardy’s novels; The Trumpet- 
Major (1880); A Laodicean (1881); Two on a Tower (1882), a 
long excursion in constructive irony; The Mayor of Casterbridge 
(1886); The Woodlanders (1887); a collection of Wessex Tales 
(1888); A Group of Noble Dames (1891); Tess of the D’Urber- 
villes (1891), Hardy’s most famous novel; Life’s Little Ironies 
(1894); Jude the Obscure (1896), his most thoughtful and least 
popular book; The Well-Beloved (1897), a reprint, with some re- 
vision, of a story originally published in the /ilustrated London 
News in 1892. 

In all his novels Hardy is concerned with one thing, under two 
aspects; not civilization, nor manners, but the principle of life 
itself, invisibly realized in humanity as sex, seen visibly in the 
world as what we call nature. He is a fatalist, perhaps rather a 
determinist, and he studies the workings of fate or law (ruling 
through inexorable moods or humours) in the chief vivifying and 
disturbing influence in life, women. His view of women is more 
French than English; it is subtle, a little cruel, not as tolerant as 
it seems, thoroughly a man’s point of view, and not, as with Mere- 
dith, man’s and woman’s at once. He sees all that is irresponsible 
for good and evil in a woman’s character, all that is untrustworthy 
in her brain and will, all that is alluring in her variability. He 
is her apologist, but always with a reserve of private judgment. 
No one has created more attractive women of a certain class, 
women whom a man would have been more likely to love or to 
regret loving, In his earlier books he is somewhat careful over 
the reputation of his heroines; gradually he allows them more 
liberty, with a franker treatment of instinct and its consequences. 
Jude the Obscure is, perhaps, the most unbiased consideration 
in English fiction of the more complicated questions of sex. There 
is almost no passion in his work, neither the author nor his char- 
acters ever seeming able to pass beyond the state of curiosity, the 
most intellectually interesting of limitations, under the influence 
of any emotion. In his feeling for nature, curiosity sometimes 
seems to broaden into a more intimate communion. The heath, 
the village with its peasants, the change of every hour among the 
fields and on the roads of that English countryside which he has 
made his own—the Dorsetshire and Wiltshire ‘“Wessex’—mean 
more to him, ina sense, than even the spectacle of man and woman 
in their blind and painful and absorbing struggle for existence. 
His knowledge of women confirms him in a suspension of judg- 
ment; his knowledge of nature brings him nearer to the unchanging 
and consoling element in the world. All the entertainment whic 
he gets out of life comes to him from his contemplation of the 
peasant, as himself a rooted part of the earth, translating the dumb- 
ness of the fields into humour, His peasants have been compared 
with Shakespeare's; he has the Shakespearean sense of their placid 
vegetation by the side of hurrying animal life, to which they act 
the part of chorus, with an unconscious wisdom in their close, 
narrow and undistracted view of things. i 

The order of merit was conferred upon Hardy in July 1910, and 
in his later years he received’ increasing recognition, not only 
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as a great novelist but also as a poet, until by common consent 
he was admitted the undisputed sovereign of English letters, His 
great epic-drama The Dynasts, in three parts (1903-04, 1906, 
1908), a chronicle play of England’s struggle lagainst Napoleon, 
with an accompaniment of “philosophic comment chanted by a 
chorus of “phantom intelligences,” was in part produced by Harley 
Granville-Barker in the early months of World War I, and again 
at Oxford in 1920. Several volumes of lyric poetry followed. His 
first wife died in 1912, and in 1914 he married Florence Emily 
Dugdale, herself a writer of children’s books and articles in pe- 
riodicals. 

Both on his 7oth and his 80th birthday he received at Max 
Gate (the house he had built himself near Dorchester in 1883, 
and from which, latterly, he seldom moved) tributes of respect 
and admiration from the whole Englisl:-speaking world. When he 
died there, on Jan. rz, 1928, his death was felt as a loss, not only 
of a figure unique in literature because of his great age and of his 
eminence, but also as a snapping of the last link with the 19th 
century, and he was mourned as “the last of the great Victorians.” 
His ashes were buried in Westminster abbey, but in consideration 
of his deep affection for his native Wessex and the peculiar in- 
spiration it gave him, his heart was buried in his parish church- 
yard. 2 

Aspects of Hardy’s Genius.—Thomas Hardy’s career naturally 
divides itself into three periods. The first of these contains his 
work as a novelist, and ends with Jude the Obscure. Throughout 
the series of the novels there gradually become more and more 
insistent—first as an element of irony, but later as the tragic’ es- 
sence of the narrative—a characteristic metaphysic, in which the 
strivings and passions of individuals are in fruitless conflict with 
the inexorable process of the world. Jude the Obscure, despite its 
splendid qualities, made it clear that such a theme could not be 
adequately developed in the form of the novel; a form was required 
in which the author could speak out his own convictions without 
violating aesthetic propriety. 

Accordingly, the second period consists of The Dynasts; no 
doubt the greatest single achievement of his career. It may be 
said that this great poem was written in order to give full utter- 
ance, in artistic form, to his peculiar metaphysic. That, however, 
was not its originating intention, which was simply to celebrate 
in a chronicle play England’s part in the Napoleonic Wars. But 
as the conception grew and deepened, and as to the human action 
the superhuman comment of “phantom intelligences” was added, 
the poem became the summation of Hardy’s vision of life; and 
thereby achieved a unity which, in its intrinsic grandeur and in its 
Perfect command over immense wealth of matter, can only be com- 
pared with such monuments of man’s destiny as Faust and Para- 
dise Lost. In diction, however, The Dynasts will not bear any 
such comparison. 

The third period may be said to begin with Time’s Laughing 
Stocks in 1909, and is devoted to lyric poetry. It is not often that 
an artist’s life can be divided so definitely into separate stages, 
each stage characterized by the use of a different form; and, next 
to its length and plenty, and consistently noble idiosyncrasy, this 
tripartite division is, perhaps, the most remarkable feature of 
Hardy’s career as a whole. The lyrical period, however, does not 
give us an entirely new development of his genius. While he was 
Writing novels, he had occasionally experimented with poetry, and 
Son of the results were published in Wessex Poems (1898) and 

Gems of the Past and the Present (1901), between Jude the Ob- 
ites e and The Dynasts. The volumes published after The Dynasts 
whe Contained a good many more of these earlier poems. But 
fet 909 Hardy wrote little but lyrical poetry, and this may there- 
Tee i truly called his lyrical period. (A Changed Man, 1913, 

„rely rescued from the periodicals of former years several stray 
Boe of minor fiction; The Queen of Cornwall, 1923, was a 
ee play written for a local group of players.) It repre- 

<s a new concentration of his power, but certainly no diminu- 
tion of it, 

sieneyotion to lyrical expression produced a mastery almost as 
i in its kind as his command of the art of fiction; and 

*7oth year saw’ him beginning, with Time’s Laughing Stocks, 
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the series of volumes—Satires of Circumstance (1914), Moments 
of Vision (1917), Late Lyrics and Earlier (1922), Human Shows, 
Far Phantasies (1925), and the posthumous volume Winter Words 
(1928), which revealed him as the most original, the most poignant 
and also the most copious of contemporary lyric poets. 

The originality of the technique in these volumes did not by 
any means consist in a mere breach with the accepted conventions, 
but rather in its highly individual—to some, perhaps, rather dis- 
concerting—compound of the conventional and the unconven- 
tional. Most of these lyrics maintain an exact and even rigid 
formality of stanza, in which a scheme of rhymes is imposed, as it 
seems, arbitrarily and at all costs. The effect is sometimes justified 
by its music; but more often by the compact force its pressure 
gives to language almost conversational in its idiom and choice 
of words. Yet the diction which defies poetic tradition and seems 
to despise the magic of elaborated verbal suggestion is oddly 
blended with stiff literary phrases and even with words one might 
expect only lexicographers to think of. The truth seems to be that, 
in lyrical technique, Hardy had no prejudices either for or against 
the conventions. He is simply concerned with the matter which 
intense feeling and profound understanding have enabled him to 
imagine in a way peculiarly his own, and to express this faithfully 
he has forged a technique peculiarly his own, out of whatever 
the language of literature or of speech could offer him. Readers 
who are willing to allow him this liberty can hardly fail to be im- 
pressed by the subtlety, depth and variety of his versions of the 
experiences common to humanity; the commonplace becomes in 
his hands something rich and strange. Naturally, the habits of 
thought and outlook on the world, which we find progressively 
insistent in the series of the Wessex novels, and which inspire the 
turbulent matter and monumental structure of The Dynasts, are 
evident also in the lyrics; which, indeed, are often in the nature 
of marginal comments on themes previously used. 

But something like the quintessence of his tragic power may be 
found in such ballads as “A Trampwoman’s Tragedy,” or such keen 
discrimination of pathos as “Near Lanivet,” and something too 
like the quintessence of his irony to be altogether comfortable in 
Satires of Circumstance or “Ah, Are You Digging on My Grave?” 
Nor is the rustic humour of his beloved Dorset villagers wanting, 
nor the vivid delight in nature, in the extraordinary range of his 
lyrical art, It is, in fact, the same Hardy in the lyrics as in 
the novels and The Dynasts; but a Hardy who, if his lyrics were 
all we had of him, would surely, by virtue of them alone, hold a 
secure, indeed a unique, position in modern English literature. 

(CA; X) 

Breviocrapuy.—Editions and life: There have been several editions 
of Hardy’s complete prose and verse; the Library edition (1953- ) 
will comprise all the novels. The Short Stories of Thomas Hardy ap- 
peared in 1928; Collected Poems (1932) contains all the poetry except 
The Dynasts and The Queen of Cornwall. The Letters of Hardy were 
edited by C. J. Weber (1954) and the Notebooks of Hardy by E. 
Hardy (1955); F. E. Hardy’s The Early Life of Thomas Hardy, 
1840-1891 (1928) and The Later Years of Thomas Hardy, 1892-1928 
(1930) provided the essential material for later biographies and studies 
and contained extracts from the letters and notebooks and Hardy’s own 
personal memoirs, recorded by his wife. They are supplemented by 
E. Hardy’s biography, Thomas Hardy (1954). R. L. Purdy’s Hardy: 
a Bibliographical Study (1954) isindispensable. Critical studies include 
L. Johnson, The Art of Thomas Hardy (1894; rev. ed. 1923); L. Aber- 
crombie, Thomas Hardy: a Critical Study (1912); W. R. Rutland, 
Thomas Hardy (1938) ; Lord David Cecil, Hardy, the Novelist (1943) ; 
H. C. Webster, On a Darkling Plain (1947); A. J, Guérard, Thomas 
Hardy, the Novels and Stories (1949); C. Day Lewis, .The Lyrical 
Poetry of Thomas Hardy (1953); J. I. M. Stewart, “The Integrity of 
Hardy,” in English Studies, New Series, vol. i (1948); J. Holloway in 
The Victorian Sage (1953). (X) 

HARDY, SIR THOMAS DUFFUS (1804-78), British 
antiquary and archivist, whose work in editing and publishing 
records and making them accessible did much to achieve a re- 
sponsible public interest toward historical documents. A member 
of a family famous in the history of the British navy, Hardy was 
born at Port Royal, Jamaica, on May 22, 1804, and came to 
England at the age-of seven. In 1819, under the influence of his 
uncle, Samuel Lysons, he entered the Record office at the Tower of 
London, where he became an able paleographer through the tuition 
of Henry Petrie. Upon retirement, Petrie entrusted Hardy with 
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the publication of Monumenta Historica (1848). 
Hardy was deputy keeper of the Record office from 1861 until 
his death on June 15, 1878; he influenced the formation of the 
Historical Manuscripts commission in. 1869, serving as one of the 
first commissioners. He edited numerous selections of documents 
for the commission, including the Close Rolls, Rotuli litterarum 
clausarum, 1204-27 (2 vol., 1833-44), and the Patent Rolls, Rotuli 
litterarum patentium 1201-16 (1835), and other manuscripts of 
the reign of King John. Knighted in 1873, Hardy’s most famous 
work is the Descriptive Catalogue of Materials Relating to the 
History of Great Britain and Ireland (3 vol., 1862-71). 
(J. M. Wx.) 
HARDY, SIR THOMAS MASTERMAN, Baronet 
(1769-1839), British vice-admiral famous for his association with 
Nelson, was. born on April 5, 1769, a member of the Hardy family 
from Portisham in Dorset. He began his naval career in, 1781, be- 
came lieutenant in 1793, and in 1796, while in the frigate 
“Minerve,” attracted the attention of Nelson. He continued to 
serve with distinction and in 1798, after the battle of the Nile, was 
promoted to be captain of the “Vanguard,” Nelson’s flagship. 
Later, in the “St. George,” he did valuable work at the first battle 
of Copenhagen in 1801. Hardy was Nelson’s flag captain in the 
“Victory” at the battle of Trafalgar in 1805, witnessed Nelson’s 
will and was by his side when he was mortally wounded (see 
NeEtson, Horatio NELsoN, Viscount), Given a baronetcy in 
1806, Hardy spent some years on the North American station and 
was made commodore and commander in chief on the South 
American station in 1819, He became rear admiral in 1825, first 
sea lord in 1830 and vice-admiral in 1837. He was responsible 
for escorting an expeditionary force to Lisbon in Dec. 1826—al- 
most his last action at sea. Hardy was appointed governor of 
Greenwich hospital in 1834, in which he took an active interest 
and where he died on Sept, 20, 1839. 

See A. M. Broadley and R. G, Bartelot, Three Dorset Captains at 

Trafalgar (1906) ; John Gore, Nelson’s Hardy and His Wife (1935). 
(0. M. W. W.) 

HARDYNG, JOHN (1378-c. 1465), English writer of a 
metrical chronicle of England, was born in the north and as a 
boy entered the service of Sir Henry Percy (Hotspur), with whom 
he was present at the battle of Shrewsbury. (1403). He then 
passed into the service of Sir Robert Umfraville, under whom he 
was constable of Warkworth castle, and served in the campaign of 
Agincourt in 1415. Umfrayille made Hardyng constable of Kyme, 
Lincolnshire, where he probably lived till his death about 1465. 
Under Henry V he was employed to investigate the feudal rela- 
tions of Scotland to the English crown. For this purpose he visited 
Scotland in 1418, at much expense and hardship. He says that for 
his services Henry V promised him the manor of Geddington in 
Northamptonshire. In 1439 he had a grant of £10 a year for simi- 
lar services. 

In 1457 there is a record of the delivery of documents re- 
lating to Scotland by Hardyng to the earl of Shrewsbury and 
of his reward by a further pension of £20. James I of Scot- 
land is said to have offered him a bribe to surrender his papers, 
but the documents, which are still preserved in the Record. office, 
have been shown to be forgeries, probably by Hardyng himself. 

Hardyng spent many years on the composition of his chronicle. 
The original edition ending in 1437 had a Lancastrian bias and was 
dedicated to Henry VI. Afterward he prepared a version for 
Richard, duke of York, and the chronicle in its final form was 
presented to Edward IV after his marriage to Elizabeth Woodville 
in 1464. The first version is preserved in Lansdowne manuscript 


204, and the best of the later versions in Harley manuscript 661,. 


both in the British museum. Richard Grafton printed two edi- 
tions in Jan. 1543, which differ much from one another and from 
the now extant manuscripts. Sir Henry Ellis published the longer 
version of Grafton with some additions from the Harley manu- 
script in 1812. 


Bmwrrocrarny.—Ellis’ preface to Hardyng’s Chronicle; Sir F. Pal- 
grave, Documents Illustrating the History of Scotland (1837), for an 
account of Hardyng’s forgeries; C. L. Kingsford, English Historical 
Literature in the Fijteenth Century (1913). (C. L. K.; N. D.) 
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HARE, SIR JOHN (Joun Fams) (1844-1921), English 
actor-manager especially closely associated with the Garrick thea- 
tre, was born at Giggleswick, Yorkshire, on May 16, 1844. He 
appeared first in Liverpool in 1864, and in London in 1865, where 
he was for ten years with the Bancrofts, succeeding in T. W, 
Robertson’s comedies, In 1875 he became actor-manager at the 
Court theatre and from 1879 to 1888, in association with the 
Kendals, brought success to the hitherto unlucky St. James’s thea- 
tre. He became actor-manager of the Garrick theatre in 1889, 
producing Sir Arthur Pinero’s The Profligate and The Notorious 
Mrs. Ebbsmith and making a personal success in Sydney Grundy’s “ 
A Pair of Spectacles, and later at the old Globe theatre in The 
Gay Lord Quex. A fine character actor, Hare was popular in the 
United States, which he visited between 1895 and 1901. Knighted 
in 1907, he appeared for the last time in 1917 in A Pair of Spec- 
tacles. He died in London on Dec, 28, 1921. (W. J. M.-P.) 

HARE, a name properly applied to any mammal of the family 
Leporidae (order Lagomorpha) whose young are born in the open, 
fully haired, with open eyes and in a sufficiently advanced stage 
of development so that they are able to hop about only minutes 
after birth (precocial young). The nature of their young dis- 
tinguishes hares from rabbits (of the same family), whose young 
are born in a fur-lined nest, naked, blind and helpless. Hares are 
also usually larger than rabbits. The vernacular names hare and 
rabbit are often misapplied to particular species. 

The typical species is the common hare (Lepus europaeus), of 
central and southern Europe, the near east and Africa from 
Ethiopia to Sudan. The blue or varying hare (L. timidus) occurs 
farther north and is probably the-same species as the Arctic hare 
of extreme northern North America. In North America the hares 
popularly called snowshoe rabbit (L. americanus) and jack rabbit 
(L. townsendij, L. californicus and others) are widespread, -One 
or more of the many other species occur naturally on all of the 
principal land masses except Australia, where the European hare 
was introduced during 1870-71 and has since become established, 
The so-called Belgian hare is actually one of many domestic breeds 
of the European rabbit Oryctolagus cuniculus (see RABBIT). 

Hares have especially well-developed hind legs and ears usually 
longer than the head. Those that occur in northern latitudes are 
white in winter and usually return to the normal grayish-brown 
shade in summer, although some of the northernmost ‘races are 
always white, At intermediate latitudes the colour changes only 
partially with the seasons. Hares are primarily vegetarians, feed- 
ing in summer on tender shoots and twigs and on succulent leaves 
and buds; in winter they feed on bark, twigs, moss lichens and 
needles of evergreens but may also seriously damage commercial 
nursery stock, orchards and crops. Occasionally they eat flesh. 
The food is. chewed with a lateral motion of the jaws. 

Hares tend to occupy a fairly small territory, usually only a few 
acres. Yet upon occasion they may undertake mass migrations, 
especially in the far north. They are active mainly at dusk and at 
night. When they are undis- 
turbed, their characteristic gait Js 
a series of short hops; when 
alarmed, they move with con- 
siderable speed, covering -the 
ground with leaps of often 10-12 
ft, in length, They dodge with 
bewildering speed when attempt- 
ing to elude a pursuer and somè- 
times leap high in the air. to 
obtain a better view of their sur- 
roundings. Hares are preye 
upon by a variety of predators, 
# mammalian, avian and reptilian. 
Because they are usually numer- 
ous, in many areas they form the 
staple diet of carnivores and thus 
relieve the predation pressure 0n 
more valuable species. The coy- 
ote was a particularly good con- 
trol till its numbers were reduced 


LLOYD. G. INGLES 
BLACK-TAILED JACK RABBIT (LEPUS 
CALIFORNICUS), A NORTH AMERICAN 
HARE 


HAREBELL—HAREM 


by man, For reasons not fully understood, hares, like many other 
small mammals, undergo remarkable fluctuations in abundance. 

See LAGOMORPH. (K. R. Ky.) 

HAREBELL (BLUEBELL) is a well-known perennial wild 
flower, Campanula rotundifolia, a member of the bellflower fam- 
ily (Campanulaceae), found 
throughout boreal Eurasia and 
in North America from the 
arctic to the mountains of Penn- 
sylvania, the Rockies and Sierra S 
Nevada, The harebell has a very 
slender, slightly creeping root- 
stock, and a wiry, erect stem. 
The leaves at the base of the 
stem, to which the specific name 
rotundifolia refers, have long 
stalks and are roundish or heart- 
shaped with a wavy or toothed 
margin; the lower stem leaves 
are ovate or lance-shaped, and 
the upper ones linear, almost 
stalkless, acute and entire. The 
flowers are slightly drooping, 
usually solitary or in sparse clus- 
ters, and have a smooth calyx, 
with narrow pointed erect seg- 
ments; the corolla bell-shaped, 
with slightly recurved segments; 
and the capsule. nodding, and 
opening by pores at the base. 
The plant is found on heaths and 
pastures throughout Great Brit- 
ain and flowers in late summer and in autumn. It is there called 
bluebell of Scotland and witches thimbles, but as bluebell is also 
applied to a squill (Scilla), the vernaculars are often confused. 
Cultivated in gardens are the blue-flowered form and double- 
flowered and white varieties. See CAMPANULA. (N. Tr.) 

HARELIP (Cuert Lir), associated in about 50% of cases 
also with cleft palate, is a congenital deformity resulting from 
failure of certain tissues of the face to join properly during pre- 
natal development, It may be corrected by surgery soon after 
birth, See SPEECH DISORDERS. 

HAREM (Arabic karim, forbidden”), a name applied to that 
Part of a house in Muslim countries set apart for the women; the 
form hareem is used collectively for the women themselves. 
Zenana (from Persian zan, “woman”) is the term used in India; 
andarun (Persian “inner part” of a house) in Iran. The Indian 
harem system is also known as purdah, literally “curtain.” 

Before the Prophet Mohammed, women of the desert dwellers 
went unveiled and those of the town covered their faces. In the 
tribe of the Prophet—the Quraish (Koreish)—veiling was the rule. 
In the Koran (xxxiii, 59 ff.) the Prophet’s own wives and daugh- 
ters, and those of believers, were commanded to protect them- 
selves by long veils when in public. Later, in definite rules re- 
garding modest conduct and chastity, women were enjoined not 
to display their charms to any men except their husbands, or per- 
Sons so closely related to them as to come within prohibited de- 
grees for marriage (Koran xxiv, 31 ff.). Included in this were 
slaves (eunuchs particularly) and children too young to be con- 
scious of difference of sex. ‘i 
i The harem system and seclusion of women are variously ascribed 
ia influences from Iran or to the rule of the Omayyad caliphs 
B Damascus. By the time of the great Harun al-Rashid of 

aghdad (reigned 786-809) the system was fully established. 

ohammed did not originate the idea. He borrowed it from older 
emitic cultures, It existed in Ur of the Chaldees as a divine 
poa institution and is found in the Old Testament; but wherever 
tion eas this institution went with it, with its gate ae 
Rais he four legal wives and a man’s addition: ponen S 
tected o Security of their own quarters and were completely pi 
cted from the outside world, 
ge harems were common in Arab countries through the early 
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decades of the 20th century. In some great polygamous house- 
holds each wife had her own set of rooms and servants. In others 
three or four wives lived together, the children all brought up 
as one family. Men’s quarters were a separate house, connected 
to the women’s by an inside door. Lower in the social scale, a 
room at the entrance to the house was reserved for the man of the 
family. Poorer people sublet part of a house and screened it 
off to secure privacy. In the second half of the 20th century the 
harem system still existed in conservative parts of the Arab world, 
the four legal wives of one ruler having identical palaces, thus 
observing the Koranic exhortation that all wives should receive 
equal treatment. 

In Turkey the sultan was the temporal and spiritual head 
(caliph) of all Islam, and the imperial seraglio in Constantinople 
was a unique institution affecting the whole Ottoman empire. An 
elaborately organized community, with disciplinary and adminis- 
trative officers, it was ruled over by the sultan’s mother, the 
valide sultan, who exercised authority through a female superin- 
tendent and a large retinue of subordinates. 

In India during the British regime the extent and rigidity of 
purdah observance demonstrated the tenacious adherence of a 
highly conscious minority to its Islamic traditions and religious 
and social customs. The level of culture and education in the 
upper and middle classes of the zenanas was noticeably raised by 
the energy of a small group of enlightened individuals and 
by the collective efforts of women’s organizations. The pattern of 
harem life in other Muslim countries followed the usual lines, 
based on the seclusion and veiling of women, with every country 
showing the trend toward reform by both men and women leaders. 

In Indonesia the harem system was never developed, as there 
was no veiling of women. 

As the 20th century progressed the harem as. an institution 
was fast becoming an anachronism, Legislation in certain coun- 
tries produced drastic changes. In 1926 Turkey adopted the 
Swiss code, which made polygamy illegal and established equal 
divorce rights for women. Unveiling for certain official groups 
was required; the example was soon followed and general unveil- 
ing became the rule. In Iran the compulsory unveiling of women 
decreed in 1935 by Reza Shah marked the date line of social 
change for Persian women, Throughout the near and middle east 
the trend away from the veil was accelerated by the rapid advance 
of education and the efforts of women themselves. In India the 
unveiling of Muslim women was an evolutionary process, through 
education, and inevitably was influenced by the development of 
Indian nationalism. In 1955 the Hindu Marriage act outlawed 
polygamy and gave men and women equal rights of divorce. Com- 
pulsory for Hindus only, it could be applied to the minority groups 
by choice; thus it widely affected the Muslim community and re- 
form movements in other countries. Pakistan, a Muslim state, 
had an unveiled minority of women leaders who actively pro- 
moted the general advance of women, including unveiling, as a 
national necessity. Pakistan and Indonesia both had the problem 
of social inequality in family law, and legislative reform was being 
promoted within the Islamic framework. An abortive attempt to 
abolish the veil in Afghanistan in 1928 was followed by 30 years 
of universal veiling and seclusion. The year 1959 brought almost 
overnight the unveiling of Afghan women, permissive and not 
compulsory, through the public appearance of women of the court, 
and a new era began. 

Throughout this period the practice of polygamy was steadily 
declining among the educated classes of Islam, although it re- 
mained common in the lower economic groups. The disabilities 
of women under the laws of polygamy and unilateral divorce were 
a cause of concern to all women of the Muslim east and were the 
object of co-ordinated effort by women leaders in several countries 
for legislative reforms. Rapid social changes, especially the ad- 
vancement of women, had altered the whole structure of eastern 
society, and sex segregation was becoming anachronistic. Over 
a long period, western cultural and educational influences had 
been penetrating the east. Nationalism, education, public opinion 
and economic pressure have been changing the status of women 
and making the harem an outmoded symbol. 
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BrsrriocrarpHy.—For the Turkish seraglio: N. M. Penzer, The Harem 
(1936); H. A. R. Gibb and H. Bowen, Islamic Society and the West, 
vol. i, part I (1950). For Egypt: E. W. Lane, Manners and Customs of 
the Modern Egyptians (1836 et seq.). For prepartition India: Mrs. 
B. Meer Hasan Ali, Observations on the Mussulmauns of India (1832; 
2nd ed., 1917). For modern developments: John Raleigh Mott, The 
Moslem World of To-day, ch. xiv-xvi (1925); Halidé Edib, Memoirs 
(1926) ; Ruth Frances Woodsmall, Moslem Women Enter a New World 
(1936), Study of the Role of Women in Lebanon, Egypt, Iraq, Jordan 
and Syria (1956) and Women and the New East (1960) ; Dorothy Van 
Ess, Fatima and Her Sisters (1961). (R. F. Wo.; D. F. V. E.) 

HARFLEUR, a port of northwestern France in the départe- 

ment Seine-Maritime, lies in the valley of the Lézarde, near the 
estuary of the Seine, 7 km, (4.3 mi.) E. of Le Havre by road. Pop: 
(1962) 3,787. The church of St. Martin with its lofty stone 
steeple forms a landmark for the pilots of the river. It dates from 
the 15th and 16th centuries. Of the old castle there are only 
insignificant ruins. Vessels drawing 18 ft. can moor alongside the 
quays of the new port, on a branch of the canal, which has some 
trade in coal, timber and grain and carries on fishing. The indus- 
tries include distilling, metal founding, flour milling and the manu- 
facture of oil and grease. 

Harfleur is identified with Caracotinum, the principal port of 
the ancient Calates. In the middle ages, when its name, Heros- 
floth, Harofluet or Hareflot, still indicated its Norman derivation, 
it was the principal seaport of northwestern France. In 1415 it 
was captured by Henry V of England, but in 1435 the people of 
the district of Caux rose against the English and freed themselves. 
Between 1445 and 1449 the English were again in possession, but 
the town was recovered for the French by Jean, Comte de Dunois. 
In the 16th century the port began to dwindle in importance be- 
cause of the silting up of the Seine estuary and the rise of Le 
Havre. In 1562 the Huguenots pillaged Harfleur and its registers 
and charters were destroyed, but its privileges were restored by 
Charles IX in 1568, and it was not till 1710 that it was subjected 
to the taille. The port was improved on the opening of the Tan- 
carville canal in 1887 connecting it with the port of Le Havre and 
with the Seine. (M. No.) 

HARGEISA, the capital of former British Somaliland (from 
1960 part of the Somali Republic) in the Western Region, lies ina 
valley, 4,000 ft. (1,219 m.) above sea level, which is enclosed by 
steep hills. Because of its altitude the climate is fairly equable. 

Pop. (1964 est.) 40,255. Originally the summer capital of British 

Somaliland, Hargeisa became the permanent capital in 1941. 

Among the public buildings are the offices of the central and local 

governments, the meeting hall of the Legislative Council, schools, 

a broadcasting station, and a power station. A network of roads 

connects Hargeisa with other towns in the former protectorate and 

with Berbera, the chief port, which lies on the Gulf of Aden, 117 

mi, (188 km.) NE. Frequent air services from Hargeisa Airport 

to Aden and Nairobi link it to the rest of the world. There are no 

industries but the town is an important watering and trading cen- 
tre for the nomadic stock herders who form the majority of the 
population. 

The principal exports are fresh meat, sent by air to Aden, and 
livestock, skins, and ghee (clarified butter), which are shipped 
from Berbera, Imports are mainly confined to tea, sugar, cotton 
cloth, and other consumer goods. (J. A. By.) 

HARGREAVES (Harcraves), JAMES ( ? -1778), inven- 
tor of the spinning jenny, the first practical application of multiple 
spinning by a machine, was a poor and uneducated spinner and 
weaver living at Standhill, near Blackburn, Eng., at the time he 

devised the machine. Nothing is known of his early life and no 

paintings or engravings of him are extant. His earliest inventive 
efforts were directed toward a carding engine, which realized no 
success, The idea for his hand-powered multiple spinning ma- 
chine, which increased the work output of a spinner eightfold, is 
said to have been conceived when Hargreaves (in about 1764) ob- 
served the actions of a spinning wheel that had been accidentally 
overturned by his young daughter, Jenny. As the spindle con- 
tinued to turn in an upright position, Hargreaves reasoned that 
many spindles could be so turned, Several jennies, which he named 
after his daughter, were built and sold to help support his large 
family. However, the local hand spinners, fearing unemployment, 
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broke into his house and destroyed the jennies. Hargreaves moved 
to Nottingham in 1768 and with a partner, Thomas James, built 
a small mill in which they used the jennies to spin yarn for hosiers; 
he received a patent for the jenny on June 12, 1770- He worked: 
at the mill with moderate success until his death in Nottingham 
on April 22, 1778. (G. R. Co.) 

HARGREAVES, JAMES (1834-1915), prolific English in- 
yentor of industrial chemical processes, was born’at Hoarstones, 
Lancashire. In 1856 an attempt to devise a method of recovering 
sulfur from alkali waste brought him in contact with W. Gossage, 
the soap manufacturer, who employed him until 1865; during this 
period he discovered a method of bleaching the brown soap in com- 
mon use, invented blue mottled soap, and devised a method of re- 
covering chromates from the fats and oils used in soap manufac- 
ture. Hargreaves also worked out a process for the recovery of 
phosphates from the slag of blast furnaces. In 1873 he erected 
works for the manufacture of hydrochloric acid by the action of 
the gases from pyrites burners on common salt; these works were 
eventually acquired by the United Alkali Company. In conjunc- 
tion with one of his employees, Bird, he invented the Hargreaves- 
Bird process for the manufacture of soda by the electrolytic 
decomposition of salt. This method was extensively adopted in 
Europe and the United States. In addition to his chemical in- 
vestigations, Hargreaves invented an engine which ran on gas tar 
and was the forerunner,of the diesel engine. Hargreaves died at 
Widnes, Lancashire, on April 4, 1915. (Rr. S.C.) 

HARINGEY, one of the 32 London boroughs constituting 
Greater London, Eng. is bounded south by Camden, Islington, and 
Hackney, west by Barnet, east by Waltham Forest, and north by 
Enfield, This outer London borough was created on April 1, 1965, 
under the London Government Act 1963 (see Lonpon) by the 
amalgamation of the former boroughs of Hornsey, Tottenham, 
and Wood Green, which comprise the parliamentary constituencies. 
Area 11.7 sq.mi. (30 sq.km.). Pop. (1965 est.) 256,750. Open 
spaces include Finsbury Park, Highgate and Queen’s woods, Alex- 
andra Park with its racecourse, Highgate and’ Muswell Hill Golf 
clubs, and Lordship Recreation Ground. Alexandra Palace, the 
home of BBC Television News, is also an exhibition and conference 
centre. Other notable buildings are the modern Civic Centre at 
Wood Green, Hornsey and Tottenham town halls, Highgate School, 
and Tottenham Grammar School, Tottenham Hotspur football 
(soccer) ground is in the High Road and Harringay Stadium is 
popular for greyhound racing. 

Largely residential, Haringey has varied industry (mainly in 
Tottenham) including a wide range of engineering and printing 
enterprises, and the manufacture of furniture, children’s clothing, 
footwear, and confectionery. The Hornsey area, including Crouch 
End, Stroud Green, Finsbury Park, part of Highgate, Highgate 
Village, and Muswell Hill, lies about 5 mi. N of the Thames in the 
Northern Heights of London... Wood Green includes Bounds Green 
and Bowes Park and some of its streets climb to Alexandra Park. 
Tottenham occupies about 5 sq.mi. of Lea Valley. 

Main thoroughfares are Archway, Road, Green Lanes, Totten- 
ham High Road (part of the main road to Cambridge), and Wood 
Green High Road. Seven Sisters Road was named after seven 
elm trees planted by seven sisters in 1886 but since removed; the 
tradition was resumed in 1955 when Lombardy poplar trees were 
planted in nearby Page Green. The borough is served by the Pic- 
cadilly Underground Railway and the Eastern Region of British 
Rail, The Walthamstow-Victoria Tube line (under construction 
in the 1960s) passes through Tottenham. 

All Hallows Church, Tottenham, was given (c. 1128) by King 
David I of Scotland to the canons of Holy Trinity Church. The 
manor called Haringeie in the 13th century early belonged to the 
see of London. William Compton, lord of the manor in 1514, 
erected part of Bruce Castle, where King Bruce of Scotland lived 
for a time; in 1827 Rowland (later Sir Rowland) Hill, the post- 
master general, who originated the penny postage system, founde 
a boarding school there—now a museum, it includes a postal his- 
tory collection and the castle grounds are a public park. The 
parish church of St. Mary in Hornsey was built in 1889 on the 
site of four earlier churches, one dating from the 13th century; 
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the old tower is a local landmark. A tract of the Hornsey Forest 
was given by William the Conqueror to the bishops of London. 
The Mus (or Moss) Well at Muswell Hill was for many years a 
place of pilgrimage. Highgate (g.v.) has notable historical and 
literary associations. Many quaint shops and several fine Georgian 
houses line Highgate Hill, and halfway down on the rise, known 
as The Bank, stand the 17th-century Cromwell and Ireton houses. 
(N- F.J. B.) 

HARINGTON, SIR JOHN (1562-1612), Elizabethan cour- 
tier, translator, author and wit, provides through his career and 
writings a unique insight into the life of the Elizabethan age. His 
father, John Harington of Stepney, enriched the family by marry- 
ing an illegitimate daughter of Henry VIII; his second wife was 
an attendant on Princess Elizabeth, who later stood as godmother 
for Sir John, born in 1562. Sir John was educated at Eton, Cam- 
bridge and Lincoln’s Inn, London.: In 1583 he married Mary 
Rogers, who bore him many children. Because he translated and 
circulated among the ladies a wanton tale from Ariosto, Elizabeth 
banished him from court until he should translate Ariosto’s entire 
Orlando Furioso. Published in 1591, this remains one of the major 
translations of the age, more faithful to the spirit and style of 
the original than to accurate line-by-line reproduction. Probably 
while working on the Ariosto, Harington invented the flush lava- 
tory (toilet) and installed one for the queen in her palace at 
Richmond, Surrey. In 1596 in The Metamorphosis of Ajax (a 
jakes, or privy) he described his invention in terms more Rabe- 

_ laisian than mechanical. Again he was banished from: court. In 
1599 he accompanied the earl of Essex on his expedition to Ireland, 
where he won his knighthood. Harington was included in the 
queen’s fury with Essex upon their return, but he softened her 
anger with the account he had written of the expedition (published 
in Nugae Antiquae, 1769-75). 

Although active in his county of Somersetshire, Harington made 
his real career the court. The wantonness of his writings and the 
barbed wit of his personal epigrams won him a reputation as the 
queen’s “saucy godson,” a sort of jester about court, but he gained 
no advancement thereby. He met with even less success under 
James I, although he continued to write tracts and epigrams un- 
til he died at Kelston, Somerset, on Nov. 20, 1612. 

His miscellaneous writings were collected by H. Harington in Nugae 
Antiquae, 2 vol. (1769-75). His Letters and Epigrams were edited by 
N. E. McClure (1930). For a study of the man and his work see T. 

ı Harington and Ariosto (1940). (T, Ru.) 

HARIRI, AL- (Asu MOHAMMED: AL-QASIM- AL-HARIRI) 
(1054-1122), Arab writer regarded as one of the supreme masters 
of style in Arabic literature, was born at Mahsan near Basra in 
1054. His name denotes “‘the manufacturer or seller of silk.” He 
is said to have held a government post, but devoted much of his 
life to studying the niceties of the Arabic language. On this 
subject he wrote a poem, Mulhat al-‘Irab (French trans. by L. 
Pinto and A. Destrées, 1911); a work on the faults of the edu- 
cated, Durrat al-Ghawwas (ed. by H. Thorbecke, 1871); and some 
smaller treatises (ed. by F. A. Arnold in Chrestomathia Arabica, 
PP. 202—209, 1853). His fame rests mainly on his 50 magamat (ed. 
by F. Steingass, with English notes, 1896; Eng. trans. by T. Chen- 
ery, 1867, and by F. Steingass with valuable introduction, 1898). 

The magamat take the form of romances or anecdotes in rhymed 
Prose and are of the same type as those of Hamadhani (g.v.). 
though far surpassing them in command of language. As a model 
of Arabic writing they came to rank next only to the Koran. They 
tell of the adventures of a fictional character, the rascally Abu 
Zayd, and are full of allusions to Arab history, poetry and tradi- 
tion and to problems of grammar. The dialogue form adopted in 

em was the Arab’s nearest approach to drama. 

5 HARISHCHANDRA, a legendary Hindu king, 28th in the 
olar dynasty. He wanted a son, and to obtain one vowed him in 
advance to Varuna, the god of righteousness. But when the god 
tame to claim his due, the king put him off on various pretexts. 
Eventually he bought from a poor Brahmin one of his sons, named 
ashepa, and offered the latter to Varuna. The victim, how- 
Vet Was saved by the intervention of the war god Indra and of 
hnu the saviour, to whom Shunashepa addressed prayers. 
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The above story occurs in the Aitareya Brahmana. In later 
accounts Harishchandra is seen as a great giver of charity and, 
inconsistently enough, as a respecter of the plighted word. Ac- 
cording to the Markandeya Purana, for instance, Harishchandra 
gave up his kingdom and sold his wife, his only son and himself 
into slavery in order to keep a promise to the sage Vishwamitra. 
He became a graveyard watchman, and his reunion with his wife 
occurred when she brought her son’s corpse for cremation. His 
sense of duty won the admiration of the gods, who restored his 
son to life and offered him a place in heaven, but Harishchandra 
would not accept it until his wife and faithful subjects were per- 
mitted to follow him there. 

The story of Harishchandra, told in all the Indian languages 
and enacted on the popular stage, has influenced Hindus through- 
out the centuries. His name is a byword for truth-speaking and 
integrity. (M. N. S.) 

HARITH IBN HILLIZA AL-YASHKURI, pre-Islamic 
Arab poet, was the author of one of the poems generally included 
among the Mu‘allagat (q.v.). He was a chieftain of the tribe of 
Bakr, but nothing is known of the details of his life. 

HARKER, ALFRED (1859-1939), British petrologist whose 
investigations of igneous rock complexes in the isles of Inverness- 
shire were pioneering achievements in igneous geology, was born at 
Kingston-upon-Hull, Feb. 19, 1859. He was educated at St. John’s 
college, Cambridge, where he was elected a fellow in 1885. In 
Yorkshire, where he spent part of his school days, he became in- 
terested in the geology of his native county; this interest in 
rocks grew at the university and led him to make petrology his 
life work at Cambridge, where he became, in 1918, reader in the 
subject. 

His early work was on slaty cleavage in rocks, the result of 
these studies being published in a notable report to the British 
association (1886). Later, through his study of the mineral com- 
plex that girdles the Shap granites in Westmorland, he was able to 
offer a new interpretation of the thermal metamorphism of rocks. 
In 1895, at the instance of Sir Archibald Geikie, he was seconded 
to the Geological Survey of Scotland for summer work in Skye, 
where he made detailed geological maps of the Cuillins and the Red 
hills of central Skye. 

His standard work, The Natural History of Igneous Rocks 
(1909), treating of the broad aspects of magmatic descent and the 
controlling influence of tectonic environment, had a strong influ- 
ence on petrology and, with his later treatise Metamorphism 
(1932), fills an important place in the literature of petrology. He 
was elected a fellow of the Royal society in 1902 and was awarded 
its royal medal in 1935. He died at Cambridge, July 28, 1939. 

(C.E. T.) 

HARLAN, JOHN MARSHALL (1833-1911), associate 
justice of the U.S. supreme court, best known for his part in deci- 
sions involving amendments of the Reconstruction period, was born 
in Boyle county, Ky., on June 1, 1833. He was the grandfather 
of John M. Harlan (1899- ), also a member of the U.S. su- 
preme court. The elder Harlan graduated from Centre college 
(Danville, Ky.) and studied law at Transylvania university (Lex- 
ington, Ky.). He served as county judge of Franklin county, Ky., 
in 1858-59. The following year he was a presidential elector for 
the Constitutional Union party. At the outbreak of the Civil War 
he recruited the roth Kentucky U.S. volunteer infantry regiment 
and served as its colonel through numerous engagements. He re- 
signed his commission in 1863 and in the same year was elected 
attorney general of Kentucky by the Union party. He was re- 
elected to the office in 1865. In the presidential campaign of 1864 
Harlan emerged as a strong critic of the Lincoln administration 
and supported the candidacy of Gen. George B. McClellan. He 
later cast his lot with the Republican party and twice, in 1871 
and 1875, was that party’s unsuccessful candidate for governor. 
In 1877 he was appointed by Pres. Rutherford B. Hayes to a com- 
mission instructed to resolve the competing claims of two rival 
state governments in Louisiana. On Nov. 29 of the same year he 
was appointed to the U.S. supreme court by President Hayes. He 
remained a member of the court until his death almost 34 years 
later, a period of tenure exceeded by only two other justices in 
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the court’s history. In 1892 he was appointed by Pres. Benjamin 
Harrison to serve in the arbitration of the Bering Sea controversy 
with Great Britain. He died in Washington, D.C., on Oct. 14, 1911. 
Although Harlan had opposed ratification of the 13th amend- 
ment, which prohibits slavery and involuntary servitude, as an un- 
due infringement of state powers, as a judge he vigorously urged 
a broader interpretation of the amendments than any of his col- 
leagues on the bench. His position is well illustrated by his notable 
dissent in the Civil Rights Cases, 109 U.S. 3 (1883). The majority 
of the court held that congress could not authorize punishment 
of private individuals who had discriminated against Negroes, 
since the r4th amendment applies only to “official” or “state” 
action. Harlan found congressional authority in both the 13th and 
14th amendments and advanced a broader concept of “state action” 
than the court was or has since been willing to accept. In a series 
of cases involving state criminal procedures, Harlan, in dissent, 
urged that the 14th amendment imposed on the states the same 
limitations as are placed on the federal government by the first 
nine amendments of the U.S. constitution. This view, although 
never taken by the court, missed acceptance in 1947 by the narrow 
margin of one vote. The decision of Plessy v. Ferguson, 163 U.S. 
537 (1896), upholding the validity of segregated seating on com- 
mon carriers, inspired Harlan’s eloquent protest and the assertion 
that “our constitution is colour-blind.” His view was. vindicated 
by the 1954 decision of the court in the school segregation cases. 
While rejecting the “natural rights” theories of Justice Stephen J. 
Field, Harlan nevertheless frequently voted to invalidate state 
regulation of economic activity. In Adair v. United States, 208 
U.S. 161 (1908), his opinion for the court invalidated a congres- 
sional statute outlawing the so-called “yellow-dog” clause in labour 
contracts. Other notable opinions include his dissents in the In- 
sular cases in which Harlan opposed withholding the federal bill of 
rights from unincorporated territories of the U.S. and argued that 
the constitution “follows the flag.” One of his most famous dis- 
sents is his opinion in Pollock v. Farmers’ Loan and Trust Co., 158 
U.S. 601 (1895), in which the court invalidated the federal income 
tax and necessitated adoption of the 16th amendment. 

Harlan’s opinions are not distinguished by subtlety or fine dis- 
crimination. He was at his best in dissent, and many of these 
opinions are notable for their great power and conviction and their 
capacity to expose fundamental issues. He was not one to suppress 
his disagreements with the majority of the court, and the vigour 
of his language sometimes bordered on harshness. Harlan is one 
of the most distinctive figures in the history of the court. Many 
of his views, rejected by the court on which he sat, attained re- 
newed importance in the years after his death. (F. A. A.) 

HARLECH, the ancient capital of Merioneth, Wales, lies on 
the coast 103 mi. N. of Barmouth by road. Pop. (1951) 1,206. 
It was created a free borough by a charter of Edward I in 1285. 
Its ruined castle, crowning the cliff, dominates the coast line for 
miles round. Although there is no recorded evidence to prove 
any occupation of the castle rock before the construction of the 
Edwardian fortress between 1280 and 1284, the site has associa- 
tions with Branwen, daughter of Bran Fendigaid, and with the 
Mabinogion (q:v.); one tower of the castle (Weathercock tower) 
is known as Branwen’s tower. Another tradition has it that a 
fortification known as Caer Collwyn, built or repaired by a 10th- 
century lord of Ardudwy, occupied the site of the present struc- 
ture. The latter, `a fine example of the Edwardian concentric 

castle, was built by James of St. George whom Edward I brought 
to England from Savoy in 1277 or 1278 to superintend the build- 
ing of his new fortifications in Wales. James was constable of 
Harlech from 1290 to 1293. The castle has known a stirring his- 
tory of occupation and siege. Associated pre-eminently with the 
name of Owen Glendower (Owain Glyndwr), it was held by him 
for four years and a parliament summoned within its precincts. 
It sheltered Margaret of Anjou, wife of Henry VI, following that 
monarch’s capture at the battle of Northampton in 1460, and it 
was the last fortress in England and Wales to surrender to the 
Vorkists in 1468. The battle song “March of the Men of Harlech” 
commemorates this. During the Civil War, Harlech was held for 
the king, its active history coming to an end only with its sur- 
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render to Maj. Gen. Thomas Mytton in 1647. The town itself, 
situated on the slopes and summit of a 200-ft. hill overlooking 
Cardigan bay forming part of the area known to geologists as the 
Harlech dome, is an admirable centre for tourists. It has a sandy 
beach with safe bathing and the magnificent St. David's golf course 
set in mountain scenery. Today, Harlech is known to Welshmen 
not only for its castle but also for its residential adult-education 
college, known as Colég Harlech, which provides yearly courses 
and summer schools for working men and women. The Morfa 
Harlech Nature reserve, declared by the Nature conservancy in 
1958, covers an area of 445 ac. and forms part of Traeth Bach 
and Morfa Harlech, including the sandspit known as Harlech point. 
This reserve is particularly valuable for studying contemporary 
changes in the coast line, for observing the transition between salt 
marsh and sand dune and the role played by the characteristic 
plants of each in the accretion of silt and sand respectively. 
(D: W. J.-W.) 

HARLEQUIN, the English name for one of the comic masks 
of the commedia dell’arte. The Italian name Arlecchino has been 
traced back to the medieval French Herlequin, which denoted a 
jester with devilish features who had found his way into the mys- 
tery plays. The Italian actor Tristano Martinelli (¢. 1557-1630) 
is commonly regarded-as the creator of the Arlecchino mask in 
improvised comedy. As a member of various traveling commedia 
companies he specialized as a witty comic servant under the stage 
name of Arlecchino. The standard Harlequin costume consisted of 
breeches and a jacket with multicoloured triangular patches sewn 
onto the garment. The actor carried a lath, the slapstick, which 
his English descendant in the 18th century used in the Harlequin- 
ades as a magic wand for the enactment of transformation scenes. 
As a rule, Harlequin (and Arlecchino before him) was in love with 
Columbine. See also Clown; PANTOMIME. (A. M. N.) 

HARLEQUIN BUG, in North America, a hemipterous insect 
of tropical or subtropical origin, Murgantia histrionica, belonging 
to the stink bug family (Pentatomidae). It is about half an inch 
in length, shield-shaped and coloured brilliantly with red and black. 
First observed in Texas in 1864, it thereafter spread rapidly over 
the United States, reaching New Jersey in 1892 and Long Island 
in 1894. Now ranging from the Atlantic to the Pacific, the bug is 
rarely injurious north of about the goth parallel. 

It sucks sap from the leaves and veins of cabbage and other cru- 
ciferous crops, causing the plants to wilt and die. Fifty or sixty 
mature individuals may be found feeding on a large plant. The 
adult overwinters in sheltered sites. The barrel-shaped white eggs 
ringed with black are usually laid in double rows on the undersides 
of leaves. Within a month the eggs hatch, and the active young— 
wingless, but otherwise resembling the adults—molt five times be- 
fore reaching full growth. In the south there may be four or five 
generations annually, Clean culture methods, especially thorough 
removal of host plants when a crop is harvested and the use of trap 
crops such as mustard on which the bug can concentrate in the 
spring and subsequently be killed 
by insecticides, will reduce losses 
of cabbage, Brussels sprouts and 
others, 

In small’ plantings handpick- 
ing is an effective means of con- 
trol, Many insecticides are in- 
jurious to the plants or leave 
dangerous residues in the cabbage 
heads. A rotenone dust or spray 
applied according to manufac- 
turer’s ‘directions will provide 
safe and effective control. 

In South America the name has 
been used for a longhorn beetle 
(Acrocinus longimanus); and in 
atin a hemipterous insect 

Dindymus versicolor) injurious 
Et 
baa ioe es an pats we to apples and other fruits is called 
OTHER CRUCIFEROUS CROPS IN THE the harlequin fruit bug. 
SOUTHERN U.S. (R. I. Sr.) 
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HARLEQUIN FLY, a popular name of small mosquitolike 
flies, or midges, of the genus Chironomus. The larvae of some 
species, called bloodworms, are bright red because of the presence 
of the same pigment, hemoglobin, that is found in the blood of 
vertebrates; they are aquatic and live in foul or very deep water 
where there is little oxygen. The flies often occur in large swarms 
in the evening. See also FLY. 

HARLINGEN, a city of Cameron county in southern Texas, 
U.S., is 28 mi. N.W. of Brownsville. It was founded in the early 
1900s and was named for Harlingen, Netherlands, by its pioneer 
settler, Lon C. Hill, Sr., when it became a station (once known 
as Six-shooter Junction) of the St. Louis, Brownsville and Mexico 
railroad. Harlingen, a central city of the Brownsville-Harlingen- 
San Benito standard metropolitan statistical area (see BRowNs- 
VILLE), was incorporated as a city in 1910 and adopted a council- 
manager form of government in 1947. Pop. (1960) 41,207. (For 
comparative population figures see table in Texas: Population.) 

The city, modern and well planned, is located in the centre of 
an intensively cultivated agricultural region. It has food-process- 
ing plants and is a major transportation and distribution hub of 
the Lower Rio Grande valley for citrus fruits and vegetables. Port 
Harlingen, with a grain elevator, oil terminals, chemical plants 
and other industries, is on a spur of the Gulf Intracoastal water- 
way. There is a Valley Mid-Winter fair, mainly for citrus fruits. 

(O. Mo.) 

HARLOW, the first urban district created (1955) as the re- 
sult of the development of a New Town (see NEw Towns). It is 
located in the Epping parliamentary division of Essex (with a small 
part of the New Town in Hertfordshire), Eng., 25 mi. N.N.E. from 
Charing Cross, London, by road. Harlow village lies on the main 
London-Cambridge road and the New Town is to the west of it. 
The population of the village before development (1951) was 
5,829; in 1961 it had reached 53,475 and the estimated final figure 
is 80,000. A railway line runs through the north of the town, 
with a new station close to the east industrial estate and the town 
park, and beyond is the navigable river Stort, a tributary of the 
Lea, In 1955 a helicopter landing ground was opened. Wheeled 
traffic is not allowed in the market square, where markets are 
held twice a week and which is one of several enclosed spaces 
for pedestrians only. There are special cycle tracks and footpaths 
with underpasses beneath main roads. Between the town centre 
and the residential. areas is a belt of car parks and in the centre 
are two tower blocks of flats. Industries in Harlow New Town in- 
clude printing, metallurgy and the making of glass, surgical equip- 
ment, scientific apparatus, tools and furniture. 

HARMATTAN, a hot, dry wind over the southern Sahara 
desert that blows from the northeast, primarily in winter. It isa 
trade wind which is strengthened by the low-pressure area over 
the north coast of the Gulf of Guinea. The harmattan is accom- 
panied by blowing sand in the desert, reducing visibility and mak- 
ing travel extremely uncomfortable. Suspensions of fine dust are 
Noticeable along and off the west coast of North Africa, where air- 
craft operations are handicapped by lowered visibilities. At the 
height of the winter season, the harmattan reaches the Guinea 
Coast, carrying with it clouds of red dust which form a dense haze 
and impede river navigation. J 
a Locally, the wind is termed “the doctor” for, notwithstanding 
its disadvantages, it forms a welcome relief from the damp heat 
of the previous season, (E. M. Bs.) 
me ARMODIUS AND ARISTOGITON (4. 514 2.c.), the 
praenoktanoi, or “tyrannicides,” were popularly supposed to have 
Pie Athens from the Pisistratid tyrants. Their statues were 

up in the agora, and when the original group was, carried off 
a Xerxes (480) it was replaced by a new one by Critius (a copy 
Toe of these groups survives in the National museum, Naples). 
$ k were celebrated in drinking songs as the deliverers of Athens, 
nd their descendants were entitled to free hospitality in the 
Prytaneum (g.v.). 
ant truth was less edifying. Thucydides (vi, 54-59) explains 
mene aplot against the tyrants derived from Aristogiton's resent- 
filin of the advances of Hipparchus, younger brother of the 
8 tyrant Hippias, toward his young friend Harmodius. The 


105 


two friends with a small band of accomplices planned to kill both 
Hippias and Hipparchus during the armed procession at the Pana- 
thenaic festival (514), The plot miscarried and only Hipparchus 
was killed. Harmodius was killed immediately; Aristogiton was 
captured and died under torture. The tyranny of Hippias became 
more ruthless and continued for four more years. (R. ME.) 

HARMON, MILLARD FILLMORE (1888-1945), U.S. 
army officer, military commander in Pacific theatres during World 
War II, was born on Jan. 19, 1888, at Fort Mason, Calif. In 
July 1942, after 30 years in the army—most of it as a flyer, staff 
officer and commander in the air corps—Harmon became com- 
manding general of all U.S. army forces, both ground and air, in 
the South Pacific. He showed great skill and tact in co-ordinating 
his operations with those of the navy, which exercised over-all 
command of the area. A lieutenant general, he exercised super- 
vision over army troops engaged in the air and ground campaigns 
that reconquered Guadalcanal and the other major islands in the 
Solomons from the Japanese. Harmon moved to the central Pa- 
cific in July 1944 as commanding general of the army air forces, 
Pacific ocean area. There he made an invaluable contribution to 
the war against Japan by pressing ahead vigorously with construc- 
tion of air bases for B-29 bombers in the Marianas. After directing 
the launching of the strategic air war against Japan by the 20th 
air force in Nov. 1944, he was lost on a flight between Kwajalein 
and Johnston islands in the Pacific on Feb. 26-27, 1945. His 
plane was never found. (A. Ge.) 

HARMONIA, in Greek mythology, the daughter of Ares 
and Aphrodite, according to the Theban account; in Samothrace, 
daughter of Zeus and the Pleiad Electra. When Cadmus (q.v.) 
came to Samothrace in search of Europa, he carried off Harmonia; 
or, in Thebes, she was given him by the gods as his wife. In either 
case, all the gods honoured the wedding with their presence. Cad- 
mus or one of the gods presented the bride with a robe and neck- 
lace, the work of Hephaestus. This necklace brought misfortune 
to all who possessed it; it led to the death of Amphiaraus(q.v.), of 
Eriphyle, of Alemaeon (g.v.), of Phegeus and his sons. (Even in 
historic times its baleful influence continued. Phayllus, one of the 
Phocian leaders in the Sacred War, 352 B.C., carried it. off and gave 
it to his mistress. After she had worn it for a time her son was 
seized with madness and set fire to the house, and she perished in 
the flames.) Both Harmonia and Cadmus were ultimately meta- 
morphosed to snakes. 

Harmonia is also the name given to the Greek personification 
of order and symmetry, and according to Euripides (Medea, 824) 
is daughter of the nine Muses. (T. V. B.) 

HARMONICA, a term applied both to the mouth organ and, 
earlier, to a musical instrument of glass resonators sounded by 
friction. 

The mouth organ was first produced by C. F. L. Buschmann of 
Berlin in 1821 as the Mundäoline. It consists of a number of 
free metal reeds, fixed in slots in a small wooden box enclosed in 
metal plates, and supplied with wind through two parallel rows of 
wind channels. The notes of the diatonic scale are. obtained by 
the player alternately blowing and sucking as he moves the instru- 
ment across his lips and uses his tongue to cover those channels not 
required. Chromatic models have two sets of reed chambers 
pitched a semitone apart, a finger-operated mechanism enabling 
the player to use either set at will. Compass varies between two 
and four octaves and bass models are used in harmonica bands. 
The virtuosity of some modern players has inspired several eminent 
composers to write for the instrument. 

The glass harmonica was derived from the vérillon, fashionable 
in the 18th century, which consisted of glasses, holding different 
amounts of water and thus yield- 
ing different notes, placed on a 
sounding board. Sound was pro- 
duced by rubbing moistened fin- 
gers round the rims or, rarely, by 
striking the glasses. Gluck wrote 
a concerto for this instrument, 
performing it in 1746 at London, 
In 1761 Benjamin Franklin, who 
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had been impressed by the playing of an Irish virtuoso, Richard 
Pockrich, produced an instrument with treadle-rotated and self- 
tuned glasses that he named the armonica or harmonica. About 
1785 a German maker added a keyboard. Both Mozart and 
Beethoven wrote for the instrument. (J. Bu.) 

HARMONIC ANALYSIS is a mathematical procedure by 
which phenomena of a periodically recurrent nature can be sub- 
jected to measurement. Problems of great intricacy have been 
reduced to manageable terms by its technique of breaking compli- 
cated mathematical curves into comparatively simple components. 
Its applications range from analysis of the vibrations of machines 
to the study of sunspots. 

-A description of this versatile science was given by one of its 
pioneers, Jean Baptiste Joseph Fourier, in his classic thesis, Ana- 
lytical Theory of Heat (1822): 

The analytical equations, unknown to the ancient geometers, which 
Descartes was the first to introduce into the study of curves and sur- 
faces, are not restricted to the properties of figures . . . they extend to 
all general phenomena. . . . If matter escapes us, as that of air and 
light, by its extreme tenuity, if bodies are placed far from us by the 
immensity of space, if man wishes to know the aspect of the heavens 
at successive epochs separated by a great number of centuries, if the 
actions of gravity and of heat are exerted in the interior of the earth 
at depths which will be always inaccessible, mathematical analysis can 


yet lay hold of the laws of these phenomena. It makes them present 
and. measurable, 


Historical Background.—Much of the history of harmonic 
analysis is the story of the strange marriage of mysticism and 
mathematics. 

In the 6th century B.c., Pythagoras taught that the essence of 
harmony was inherent in the miraculous power of numbers; but his 
mysticism was allied with keen observation and deduction. For 
example, he knew that the musical note produced by a string of 
fixed tension was converted into its octave when the length was 
reduced one-half, and its fifth when reduced two-thirds. 

The great astronomer Johannes Kepler (g.v.) in the 16th and 
17th centuries was imbued with the mysticism of Pythagoras, which 
was enjoying a revival in the centres of learning, particularly in 
the Italian universities. Kepler, while not accepting in a physical 
sense the “music of the spheres” of Pythagoras, believed it was 
possible to represent the motion of every planet in terms of mu- 
sical notation. Stimulated by the quest for a basic harmony in 

arithmetic, geometry and music, Kepler opened a new era of math- 
ematics with his discovery of the laws of planetary motion. Even 
in his lyrical moods, Kepler maintained the mathematician’s quest 
for precision. For example, his staff notation of the tune ap- 
propriate to Mercury indicated, in strongly accented arpeggios, 
that its orbit is more elliptical than that of the other planets. 
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Another scientist who drew his inspiration from mysticism and 
his technique from mathematics was Isaac Newton. Newton, who 
was a disciple of the mystic Jakob Böhme, wrote in the Principia, 
published in 1687: “Nature is pleased with simplicity, and affects 
not the pomp of superfluous causes.” But it is the hardheaded 
mathematician who is speaking in this excerpt from one of New- 
ton’s letters: “For the best and safest method of philosophizing 
seems to be, first diligently to investigate the properties of things, 
and establish them by experiment, and theh to seek hypotheses to 
explain them.” 

Newton gave the first mathematical treatment of wave motion 
in the Principia. His calculations gave the ellipticity of the earth 
as 1/230; the figure accepted today is 1/297. (See also Wave 
Motion.) 

In connection with the study of the vibration of musical strings 
Daniel Bernoulli and Leonhard Euler laid the groundwork for 
Fourier’s elaborate mathematical structure. The equations known 
as the Fourier series were first published by Bernoulli in 1728. 

In keeping with the ancient traditions of harmonic analysis, 
James Clerk Maxwell in the roth century pronounced Fourier’s 
Analytical Theory of Heat “a great mathematical poem.” 

In Science and the Modern W orld (1925), Alfred North White- 
head notes that “we have in the end come back to a version of the 
doctrine of old Pythagoras, from whom mathematics, and mathe- 
matical physics, took their rise. He... directed attention to 
numbers as characterizing the periodicity of notes of music. ... 
And now in the 2oth century we find physicists largely engaged in 
analyzing the periodicities of atoms.” 

Basic Theory.—Many physical phenomena, such as sound 
waves, alternating electric currents, tides, machine motions, etc., 
may be periodic in character. Such motions can be measured at 
a number of successive values of the independent variable, usually 
the time; and these data, or a curve plotted from these data, will 
represent a function of that independent variable. Thus the ordi- 
nate of the curve at any point is y=f(x), Generally the mathe- 
matical expression for f(x) will be unknown. 

However, with the periodic functions found in nature, f(x) 
can be expressed as the sum of a number of sine and cosine 
terms. Such a sum is known as a Fourier series (g.v.) and the 
determination of the coefficients of these terms is called harmonic 
analysis. The term harmonic analysis can also be used in the 
broader sense of the analysis into any kind of periodic com- 
ponents, such as spherical harmonics, cylindrical harmonics, tes- 
seral harmonics, etc. However, this article shall be confined to 
the development into Fourier series, which development has found 
more extensive practical application than any of the others. One 
of the terms-of such a series has a period equal to that of f(a) and 
is called the fundamental. Other terms have shorter periods, which 
are integral submultiples of the fundamental. These are called 
harmonics. 

Applications.—Harmonic analysis is of great value in mathe- 
matics, in physics and in engineering. A sound wave, for instance, 
can cause the vibration of a thin diaphragm, whose motion 18 
photographed in the form of a continuous curve by the use of 
the Phonodeik of D. C. Miller, or by other methods such as the 
cathode-ray oscilloscope. The shape of the resulting curve will 
depend on the quality of the sound and will generally be quite 
complicated. However, it can be analyzed into its fundamental 
and harmonics or overtones by use of Fourier series. It is the 
number and magnitude of these harmonics which determine the 
quality of the sound, and therefore such investigations are of great 
value in the scientific study of music and speech. Similar methods 
are used extensively by the electrical engineer in the study of 
alternating currents. In mechanical engineering they can be use 
in the investigation of valve motion and other mechanical move- 
ments. 

Harmonic analysis may be also used in the study of tidal 
records; and, by the use of such information as it affords, the 
prediction of tides is possible. (See Tie.) 

All the above applications have been for cases where the movè- 
ments are truly periodic. In a large class of other phenomena, 
such as the weather, sunspots, magnetic deviations, river flow, 
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atmospheric strays in radio re- 
ception, etc., the fundamental pe- 
riod is usually not evident and 
the periods of the harmonics are 
not simple submultiples of the 
fundamental. Even in such 
cases, however, modified meth- 
ods can be used to some extent 
to give an analysis into a series of 
sine or cosine terms. 

7 Any ordinary nonperiodic 
curve of finite length can also 
be analyzed by the harmonic 
method, the scale being changed 
in the x-direction so that the length is 27 units. An example taken 
from D. C. Miller’s excellent book, The Science of Musical Sounds 
(1903), is shown in fig. 1(A), where a profile of a face is analyzed 
and found to have the equation: 


49.6 sin (0-+-302°) +17.4 sin (20-+-298°) 
+13.8 sin (30-+4+195°) +7.1 sin (40+215°) 
+4.5 sin (56+80°) +0.6 sin (664-171°) 
+2.7 sin (70+34°) +0.6 sin (89+ 242°) 
+1.6 sin (90+331°) 4+1.3 sin (100+-208°) 
-++0.3 sin (110-+89°) 0.5 sin (120-+4+229°) 
+0.7 sin (136-+4+103°) +0.3 sin (148-+4+305°) 
+04 sin (150-+169°) +0.5 sin (160-+230°) 
-+-0.5 sin (170-+207°) +-0.4 sin (180-+-64°) 


2r 


A B 
Fig. 1 


y= 


These harmonics were then combined, giving the result shown in 
fig. 1(B). 

Numerical Methods.—In 1822 Fourier stated that a function 
y=f(x) could be expressed between the limits of v=0 and x527 
by the series: 

y = a sin xa, sin 2x-+-ay sin 3x4 ++ + 

+bo-+b, cos x+bs cos 22+ +++ (1) 


provided the function is single-valued, finite and continuous except 
for a finite number of discontinuities. The coefficients are 


m 


(2) 


where k=1, 2,3, ©: 


With the further restriction that there be only a finite number of ` 


maxima and minima, the theorem was proved by Lejeune Dirich- 
let in 1829. 


Equation (1) can be written in the alternate form: 


Y= a sin (x-+¢1)+e sin (2x2) +cs sin (BzH) H *** 
where 


(3) 


by 
ce = Vae+be), de = tani (4) 
dk 


Assume that a record has been obtained of some periodic 
Phenomenon expressed as a curve or as a set of data which can 
€ plotted and called f(x). Even although f(x) cannot be ex- 
Pressed as a simple function, equation (1) can be used to approxi- 
eae it, and the coefficients a; and by can be determined. It will 
irc first to find the period of the function; that is, the 
liai between corresponding points on successive waves. | This 
i nce will be called 27 radians or 360°, and can then be divided 
ee any convenient number of parts, say #. The first # ordinates 
es Measured and their values substituted in equation (x), giving 
M cquations in the n undetermined coefficients. These equations 
an be solved to obtain a, and bp. ‘The » equations have the form: 


= b0-+ bi cos zr-+b2 cos 2ae-+ ... +01 sin xr402 sin 2t -- - 
Where k=0,1,2,3,... (n—1) successively; Yg is the kth ordinate 
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of the curve, and x, is the corresponding abscissa expressed in 
degrees. From these it can be shown that 


b= Lootortyts ta» 


hn 2 Oncos kraty coska + ++9n—1008 hatin —1) (5) 


ax = 2 Ousin kartasin hart + toxin rn) 


A curve plotted from (1) using the coefficients (5) will pass 
through all the values y; exactly, but probably will not coincide 
with the experimental curve at other points. Obviously, the use 
of a larger number of terms will increase the accuracy, In some 
applications the function can be very closely approximated by a 
few terms. In other cases, particularly if the wave has sharp 
corners, a large number of terms is necessary to get a sufficiently 
accurate expression. It is often possible to tell something about 
the coefficients by inspection, thus simplifying the mathematical 
work of analysis. If positive and negative loops of the curve 
are the same, then even harmonics are absent. This is practically 
always the case with alternating currents. Also, if the curve for 
x<0 is the reflection in the y-axis of the curve for x>0, there 
will be no sine terms; while if the curve is symmetric about the 
origin, there are no cosine terms. 

Schedule Methods.—The use of equation (5) is the basis of 
numerous so-called schedule methods of analysis. These are 
merely short cuts for solving this equation, many of the routine 
multiplications being combined and tabulated in a schedule. Of 
these, the best-known is probably that of C. Runge. It can best 
be explained by an example. For this a six-point schedule has 
been selected. Only odd harmonics are considered, and the zero 
is taken where the curve crosses the x-axis. Then the six equa- 
tions are: 
3bi=y1 cos 30° +y2 cos 60°++-y3 cos 90°-+-y4 cos 120°-+-y5 cos 150° 
3b3= 31 cos 90° + y2 cos 180° +-ys cos 270° + ys cos 360° +-ys cos 450° 
3bs= yı cos 150° +-y2 cos 300° +-ys cos 450° +-ya cos 600° + ys cos 750° 
3ai=y1 sin 30°-+-y2 sin 60°-+ys sin 90°+y4 sin 120°-+-y5 sin 150° 
3a3=y1 sin 90°-+yz sin 180° +y3 sin 270° +y4 sin 360°-++-5 sin 450° 
3as= yı sin 150° +-yz sin 300° +-ys sin 450°-+-ya sin 600° +-ys sin 750° 


All can be expressed as functions of 30°, 60° and 90°; 


3bı= (yz—y4) sin 30° + (yı— ys) sin 60° 

3b3= — (y2— y4) sin 90° 

3bs= (y2—y4) sin 30°—(y1—ys) sin 60° 

3a1= (y1 y5) sin 30° -+ (y24-ya) sin 60°-+yz sin 90° 

3a3= gente sin 90° s fi 

3as= (y14 ys) sin 30° — (y2+ y1) sin 60° +y3 sin 90° 
It will be noticed that, except for yg, all the coefficients occur as 
sums or differences. In the schedule given above, yọ has been 
added so that the curve does not have to cross the y-axis at x=0. 
If f(z) =O when x=0, as in the previous equations, then of 
course yọ disappears. The work can be tabulated as shown in 
Table I. Table II is a numerical example given by F.W. Grover. 
This has been plotted in fig. 2.. The heavy curve is the one to be 
analyzed. The six points used in the above schedule are enclosed 
by circles. Since the wave is nearly sinusoidal, the analysis results 
in a large fundamental sine curve and very small higher har- 
monics. Synthesis gives the light curve of fig. 2. It will be noted 
that this passes through all six points, but does not exactly coincide 
with the original curve throughout. By taking a larger number 
of points and, therefore, a different schedule, a much closer ap- 
proximation would be obtained. 

A method of selected ordinates has been devised by J. Fischer- 
Hinnen. This appears to require .slightly less computation than 
the Runge method, but has the disadvantage that a new set of 
equally spaced ordinates must be measured for each pair of co- 
efficients. Other methods of computation of the coefficients have 
been worked out by C. P. Steinmetz, S. P. Thompson and others. 
Various graphical methods have also been devised. C. S. Slichter, 
for instance, uses a special graph paper which introduces the 
sine or cosine factor without computation. The area under the 
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Taste I.—General Schedule 
, Sine terms Cosine terms 
Measured ordinates Sums Differences nat and sth ist and sth 
yo do $ 
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curve is measured with an ordinary planimeter. It requires the curve. The readings are obtained by two Amsler integrat- 


replotting of the curve for each coefficient, and it is doubtful if 
any time is saved over the schedule method. Other graphical 
methods have been used by. W. K. Clifford, J. Perry, Harrison, 
Ashworth, Beattie and Rottenburg. 

Mechanical Methods.—The above methods all require a large 
amount of labour, especially if many coefficients are to be deter- 


mined. If much of the work is to be done, therefore, some 
35 a] 
30 
25 t 
204} 
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machine method is advisable. 
the mechanical analyzers. 

If the curve y=/(x) of fig. 3(A) is to be analyzed, it is merely 
necessary to multiply the ordinates by sin x (fig. 3[B]) and ob- 
tain the area under the resulting curve (fig. 3[C]). This gives 

J f(x) sin x dx 
which is proportional to a,. The other coefficients are obtained 
similarly. Most of the machines, therefore, consist of some means 
of multiplying the ordinates of the curve by sin kx or cos kx and 
integrating the product. ; 

The first mechanical harmonic analyzer was invented in 1876 by 
Lord Kelvin. Another machine working on a similar principle 
is that invented in 1894 by O. Henrici and A. Sharp. For descrip- 
tions and illustrations of these early machines see MATHEMATICAL 
InstRUMENTS. The Henrici machine was improved by G. Coradi. 
This very beautiful instrument makes use of a number of glass 
spheres which are moved an amount equal to the ordinate of the 


Equation (2) is used in most of 


ing wheels bearing on each sphere, one reading sine com- 
ponents, and the other cosine 
components. A five-sphere ma- 
chine will thus give ten coeffi- 
cients for one trace of the curve. 
The machine is speedy and ac- 
curate, but its expense and del- x4 
icacy have limited its use to 
some extent. The Michelson 
and Stratton analyzer will handle 
up to 80 coefficients at once. It B 
works equally well as a synthe- sinz 

sizer and has been extensively 
used in tide prediction. The 
Chubb analyzer differs from all 
others in that it uses a polar 
graph instead of a rectangular 
one. ~The curve, in the form of a 
cardboard template, is fastened 
to the table of the machine. 
The table moves back and forth 
with a sinusoidal motion as it 
turns, and the result is integrated $ 

by an ordinary planimeter. The machine can evaluate only one co- 
efficient at a time and is therefore slow. It is very rugged, and 
finds considerable use in connection with polar oscillograms. 

A product integraph developed at the Massachusetts Institute 
of Technology can obtain the integral of the product of any two 
functions. Its primary use is in the mechanical solution of dif- 
ferential equations, but it can be used for harmonic analysis. In 
fact, it will develop curves in terms of various other series as 
well as the harmonic series of Fourier. Many other machines 
have been proposed, notably by O. Mader, Rowe, Wiechert and 
A. Sommerfeld, Bashforth, G. U. Yule, J. Le Conte, Terada, F. 
S. Dellenbaugh and D. O. Woodbury. Most of these machines 
work on the principle previously mentioned, though ‘the Dellen- 
baugh uses the schedule method, while the Woodbury is based 
on the Fischer-Hinnen method. 7 

Direct Analysis——The above methods make use of an experi- 
mentally determined curve or set of data. In the case of electric 
currents or voltages, an entirely different method is possible. ‘This 
direct method was suggested by M. I. Pupin in 1894, and was 
developed by the Bell System laboratories. Instead of first getting 
an oscillographic record of the voltage or current and analyzing it 
mathematically, the analysis is performed directly on the electric 
quantity by making a record of the response when the natural 
frequency of a tuned circuit is varied through a wide range. 
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TABLE Il.—Schedule with Numerical Example 


Sine terms Cosine terms 
Ordinat Sums Differences 
es 1st and sth 3rd Ist and sth ard 
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sj 3735 io ` 32°35 1:00 32-350 32-350 
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S. 49:233 
* | 97-783 ents 
a= 32-504 
a= —0-228 ar=0'017 by=0-060 
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A large number of methods are available for the harmonic 
analysis of complex waves. The direct mathematical method is 
unnecessarily long and arduous. This has been simplified by 
schedules which are fairly quick and are the methods generally 
used if only a small amount of such work is to be done, or if a 
punched card system or some other form of digital computer is 
available. If much harmonic analysis is required, it may be ad- 
visable to use a machine analyzer, such as the Henrici-Coradi, 
the Michelson and Stratton, or the Chubb. Of these the first ap- 
pears to offer advantages if five or ten coefficients are sufficient. 
If a very large number of terms is required, the Michelson and 
Stratton is advisable. 

The reverse process of synthesis is also used to a considerable 
extent, particularly in tide prediction. Various machines have 
been built for this purpose, the first being designed by Kelvin. 
An extremely compact form of Kelvin synthesizer was built by 
D.C. Miller for use in his work on the theory of musical sounds. 
The Michelson and Stratton machine is also very good for synthe- 
sis. In fact, any of the analyzers can be used for this purpose, 
though some are much more,convenient than others. Some syn- 
thesizers display the sum of suitable voltages on an oscilloscope. 
See also FOURIER SERIES} SOUND; TIDE, 
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Stratton, “A New Harmonic Analyzer,” Amer, J. Sci. (1898); F. W. 
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P. Franklin, Fourier Methods (1949); C. Lanczos et al., “Some Im- 
provements in Practical Fourier Analysis,” J. Franklin Inst., 233:365, 
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HARMONIUM, or reed organ, a keyboard musical instrument 
of the free-reed class; the wind is supplied by foot bellows through 
a pressure-equalizing air reservoir, The reeds comprise metal 
tongues, or vibrators, screwed over slots in metal frames. There 
are no pipes. Different tone colours in imitation of the organ are 
provided mainly through separate sets of reeds, each set varying in 
the size and shape of the tone chamber surrounding each reed. 
Constricted chambers, for instance, induce powerful vibration and 
incisive tone, Volume is controlled by an air valve operated by 
a knee lever, or directly from the bellows pedals by an “expres- 
sion” stop that allows the wind supply to bypass the reservoir. 
The U:S. equivalent of the harmonium, the American organ, differs 
a little in the detail of reeds and chambers and in the direction of 
air flow, the bellows exhausting the reservoir instead of filling it. 

he earliest of the harmonium group was Anton Haeckl’s phys- 
harmonica (Vienna, 1818). 
Other types, now extinct (John 
Green's seraphine, ete.), fol- 
owed before Alexandre Debain 
Produced his harmonium (Paris, 
dae The main improvements 
N la been by Victor 
ithe T aris and Jacob Estey 
fee free reed as known in the 

st Stems, at least in part, from 
aie mouth organ, sheng, 
He i from the Ist millennium 
ores i this, the reeds are fixed 
bi Slots in ‘wood or bamboo 
a these being held in a small a 
Wind chest. Each reeditonmie ee ee 
p cut in the thin b pitta ALEXANDRE 
Tame (į brass of its HaRMONIUM BY JACOB 

(instead of being attached (1804-76), PARIS 
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separately, as done in the west) and can bend to either side of the 
frame, vibrating equally whether the player blows or sucks. Be- 
fore the reed can speak, a fingerhole in the pipe must be covered; 
otherwise the hole breaks the acoustic coupling between reed and 
pipe. Late in the 1770s the sheng aroused the interest of certain 
European physicists and musicians (notably C. G. Kratzenstein 
and G. J. Vogler) and various experiments followed in Paris and 
elsewhere to incorporate a stop of free reeds in small pipe organs. 
There exists, however, no definitive account of the events leading 
up to Haeckl’s invention of 1818 and to C, F. L. Buschmann’s of 
1821, which launched the portable free-reed instruments of the 
west (see ACCORDION; HARMONICA). (A, C. Ba.) 
HARMONY, in broad musical terms, is the science of com- 
bined sounds. Theoretically, it is distinct from melody in that it 
is the result of the creation of a musical texture in at least two 
parts: from counterpoint in that these parts need have no melodic 
life of their own; and from rhythm in that harmony implies pitch, 
In practice, however, melody, counterpoint and rhythm each have 
a function in harmony. (In the course of this article the system 
of figured bass [see THOROUGH Bass] employed for continuo parts 
in the 17th and 18th centuries is used, since it is the best short- 
hand notation for harmony. The figures under any bass note show 
the intervals between each note of the parts above and-the bass. 
The following conventions are employed: [1] Any unfigured bass 


TN ® ; 3 
note signifies § [the octave is always understood] ; an accidental 


alone refers to the third. [2] Movement of parts is shown by 
intermediate figures.) 
In this article the letter name of a note is printed followed by a 


figure; the note so named is presumed to be the bass; 
HARMONY BEFORE 1550 


The earliest known harmony in western European music is 
called “parallel organum” (see ORGANUM) and dates from the 9th 
century. In this a plain chant melody was doubled at the octave, 
fifth or fourth below, and examples of organum occur in two, three 
or four parts. In England the interval of the third is recorded. 
In the 11th century a free organum style was introduced, so called 
because the chant was doubled at a variety of intervals. Although 
the voices sang note against note, the intervals varied so that con- 
trary motion occurred as well as parallel movement. ‘The plain 
chant was usually the lower part. In this style the feeling of a 
cadence emerges since both parts end on the “final” of the mode. 
A new development occurred in the first half of the 12th century. 
In the added part two or more notes were sung to one note of the 
plain chant. At the same time the octave and the fifth emerge 
as characteristic intervals marking the beginning and end, In ex. 1 
octaves and fifths occur at important points of rest. 


The harmonic collisions in bars 2 and 5 in the above example 
were doubtless the result of methods of composition whereby each 
extra part was added to the original plain chant, as opposed to 
the much later methods of considering the parts as a whole. The 
counterpoint, however, was not entirely independent since the 
mode determined some sort of correlation between the parts, In 
ex. 2, from a motet, č. 1250, decorated movement between fifths 


and octaves produce a 38 progression on the last beat of bar 


7, and the feeling of a cadential approach to the octave by con- 
trary motion (bar 8), establishing a form of the cadence that 
persisted until the Renaissance and beyond (see CADENCE). 
This example shows the systematic movement of fifths and oc- 
taves as a harmonic basis of counterpoint. Polyphonic music of 
the immediately succeeding period differed little harmonically, 


though it developed greater rhythmic and melodic complexities. 
The interval of the third, however, was used more often, notably 
in the well-known rota (round) “Sumer is icumen in.” 

The innovations of the Ars Nova (q.v.), concerned chiefly with 
form, melodic design and counterpoint, did not greatly affect the 
existing harmonic technique. Two related features are, however, 
connected with these innovations. To avoid the tritone (the in- 
terval of three whole tones written as an augmented fourth, F-B, 
or, in the form of its inversion B-F, as a diminished fifth) the pro- 
cedure in ex. 3a was evolved; and the cadence in ex. 3b, probably 
motivated by the desire to resolve the sixth to what was held to 
be the more consonant fifth, became commoner a little later. 


Ex, 3a and 3b 


Ex. 3b, in which the cadence note D is preceded by notes a 
second and third below, is called the “Landini cadence,” though it 
is not first found in, nor confined to, the work of Francesco Lan- 
dini, being current all over Europe at this period. 

The 15th-century practice of faburden, consisting of three-part 
harmony in which a melody is accompanied by two lower parts in 
parallel fourths and sixths, was a distinctly harmonic system, 
This was again a type of organum, deriving perhaps from the ear- 
lier English fondness for thirds. The English style at this period 
was in any case inclined to be harmonic—a Kyrie in the Old Hall 
manuscript consists almost entirely of $ chords—and these har- 
monic tendencies were incorporated in the work of John Dunstable 
(q.v.). Not only do certain cadence progressions become sys- 
tematic in Dunstable’s work but the third ceases to be merely part 
of a chord of the fifth, becoming an important interval in its own 
right. The sixth becomes commoner and the seventh and fourth 
are often treated as dissonances by suspension, Pausing on one 
point or another of the mode with evident design; Dunstable ap- 
pears to have differentiated between various forms of cadences, 
and he also anticipated a feeling of tonality. 

These features are also illustrated in the works of the Bur- 
gundians, Guillaume Dufay and Gilles Binchois, and in the later 
Flemish school of Jean d’Okeghem and Jakob Obrecht. Though 
their general style differs from that of Dunstable the systematiza- 
tion of cadences in their work becomes more marked. The Lan- 
dini cadence, though still appearing, was gradually replaced by one 
in which the sixth did not fall to the fifth before moving upward, 
and the § chord became a commonly used feature of the musical 
language. A fuller harmony was obtained by the Flemish compos- 
ers since they normally wrote in four parts as opposed to the typ- 
ical three-voice texture of Dunstable’s time, 

With Heinrich Isaak, Josquin Després and Pierre de la Rue 
harmonic methods were established that were to remain, with few 
changes, until the end of the 16th century, The treatment of 
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dissonance by Josquin became more systematic. In the works of 
Okeghem leaps from dissonant notes were not uncommon, as ex, 4 
shows. In Josquin only the first instance of such leaps (known 
as the nota cambiata) was normal. In fact, Josquin’s treatment 
of dissonance differed only in detail from that of Palestrina, 


Ex. 4 


The most important changes of harmonic style in the century 
and a half culminating in Josquin were thus: (1) the replacement 
of parallel movement between perfect concords (fifths, octaves 
and fourths) by imperfect concord movement (thirds and sixths), 
though in Dunstable consecutive fourths are not uncommon and 
were even used, between upper parts, by Tomas Luis de Victoria a 
century later; (2) the systematization of dissonance treatment and 
cadences. From this system, with its delicate relation between dis- 
sonance and pulse, arose the whole conception of modern harmonic 
rhythm. (See Tonality, Time Scale, Movement and Modulation 
below.) 


HARMONY c. 1550-1900 


Late 16th-Century Style.—From about 1550 onward the main 
elements of the harmonic method in use to the end of the 19th 
century are discernible. This method is based on the movement 
of parts and the intervals resulting from their relation to each 
other. After the modes were discarded, new chromatic possibili- 
ties of the diatonic system arose (see SCALE: Diatonic Scale). 
But the harmonic and contrapuntal method remained fundamen- 
tally unchanged. The main principles of this method are: 

Harmony is reducible to the effect of intervals. Intervals from 
the note C are as follows: 


Ex, 5 
oo e o > o => 
Unison Second Third Fourth Fifth Sixth Seventh Ootave 


Unisons, fourths, fifths and octaves are perfect intervals and 
perfect concords. Since Dunstable the fourth, while remaining 4 
perfect concord in theory, has been treated as dissonant when it 
occurs between the bass and another part and as concordant be- 
tween upper parts. 

Thirds and sixths are imperfect concords. 

Seconds, fourths (see above) and sevenths are discords. 

The properties of intervals are repeated in each octave, i.e. 4 
ninth has the harmonic properties of a second, etc. 

Imperfect concords and discords, excepting the fourth, at 
further designated major or minor. In ex, 5, all are major an 
may be made minor by flattening the upper or sharpening the 
lower note. Minor and perfect intervals may similarly be di- 
minished by flattening the upper or sharpening the lower note, am 
major and perfect intervals may be augmented by a reverse 
process. Whatever its quality, an interval’s numerical name is dè- 
rived from counting the number of note names, i.e., C-G remains 4 
fifth whatever accidentals are added. The change from major t0 
minor does not affect consonance, but all augmented and diminishe 
intervals are dissonant. 

Hence the following three-note chords (in C major) are con- 
cordant, their constituent notes being concordant with each other. 
The chords marked with a star containing the tritone (F-B a” 
B-F), a dissonant interval, were treated as essential discords 1” 
the 16th century and so in one sense are concordant. (See Esse" 
tial Discords below.) As with octave multiples of intervals, 1” 
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version of the upper notes of triads (three-note chords) does not 
alter their harmonic significance, 


Treatment of Dissonance.—Practice in the late 16th century 
confines dissonance treatment to the following: 

(1) Suspensions. Notes prepared as concords on weak beats 
are tied to dissonances on succeeding strong beats and resolved on 
the following weak beats to concords one note below (ex. 7a). 
The only exception to this treatment on a strong beat is the dis- 
sonant preparation called the consonant seventh or fourth, the lat- 
ter being commoner in three- and four-part writing. The conso- 
nant seventh (D-C) occurs over,a pedal (a held or reiterated note) 
bass in ex. 7b. 


Ex. 7a and 7b 


(2) Passing notes. Unaccented passing notes are discords 
“passing” between concords by step and between pulse beats (ex. 
8a). Accented passing notes occur on weak beats and in this 
period are nearly always descending (ex. 8b). 


Ex, 8a and 8b 
X * 


Ex, 8a shows, at the conclusion of bar 2, one of the common 
methods of decorating the resolution of a suspension. 

Dissonances were quitted by step except in the following pattern 
where the second note is often dissonant; 


Ex. 9 


These principles of 16th-century method are discussed fully in 
books concerning the style of the period, notably in those by Knud 
Jeppesen and Tillman Merritt, but perhaps most interestingly by 
the 16th-century composer, Thomas Morley, though he curiously 
omits mention, except by implication, of the relationship between 

'ssonance and pulse. Particularly interesting to the modern 
reader is Morley’s insistence on the interval structure of harmony, 
§ Conception that descends directly from the ancient methods of 
adding parts to an existing part. 

pica to Morley’s treatise was the inversion system of the 
u pentry composer, Jean Rameau (q.v.). This system, widely 
rg by pedagogues from the middle of the 19th century onward, 
fea poet from Rameau’s theory of the “fundamental bass.” It 
at E that all three-note and other chords are derived from fun- 
CRAN triads, a $ chord having, for instance, an imaginary bass 
syst © note figured as 6 and a $ chord on its fourth. Such a 
& an fails to explain the augmented sixth, cannot effectively 
p! i the diminished seventh_as a fundamental discord and com- 
ieee the explanation of quite simple phenomena such as appog- 
since 4 Its explanation of the $ is perhaps its weakest point, 
the fe Argues that a $ on the dominant is the second inversion of 

e ee chord, though usage always demonstrated this chord to 
exa) \ssonant version of the dominant chord. In the following 

"ple of a typical final cadence by Handel, the reduction of the 
‘adential $ to its original dominant meaning is shown. It must 
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Ex. 10 
Substitute 


be stressed that this passage is meaningless unless the bass note at 
that point is C (the dominant). 

Neither does the system explain how $s on succeeding notes 
of the scale were held to be satisfactory while the fundamental 
triads of these same chords were prohibited. The system is men- 
tioned here because of its almost universal dissemination up to the 
middle of the 20th century. Despite its fallacies, most 20th- 
century harmony textbooks were based on it. 


THE DIATONIC AGE 


Under this heading further developments, most of them dating 
from the 17th and early 18th centuries, may be approached. In 
this period concords remain as before. Though style changed 
Greatly between 1650 and 1900 the fundamentals of harmonic 
method did not, though their application varied. The main fea- 
tures of this new application will now be classified. 

Treatment of Dissonance.—As a general principle any dis- 
sonant note, however approached, resolves by falling or rising one 
note toa consonance, though there may be intervening notes dec- 
orating the resolution. Upward resolutions of accented discords 
are normally of+a semitone, rarely a tone, although the resolution 
of a tone is common when moving in thirds or sixths. Different 
types of accented dissonance are given below. They are so called 
because of the nature of the approach to the dissonant note. 

(1) Accented passing note, (2) Suspension, (3) Changing 


Ex. 11 


note (a harmony note approached through notes on each side), 
(4) Appoggiatura (a dissonance approached by leap). 

The above example is a simplified skeleton, slightly altered 
to make certain dissonances appear more obvious, of a passage 
from Beethoven’s “Hammerklavier”’ Sonata, Opus 106. This in- 
cludes the fifth type of dissonance of fairly frequent occurrence, 
the note échappée, or changing note (5 in ex. 12), a two-note de- 
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scending figure, which, usually leaping a third, is the only normal 
exception to the principle of quitting a dissonance by step (apart 


from decorated resolutions). Its dissonant note is always unac- 
cented. Ex. 12 is altogether highly decorated and affords many 
examples of dissonance treatment, in particular of changing notes. 

Essential Discords.—In modal usage the tritone was handled 
with care. Where its effect was ambiguous it was usually made 
into a perfect interval by an added accidental. Certain chords 
containing the tritone are known as essential discords. They are 
said to be essential when they can resolve to new harmony. An 
essential discord is, therefore, a multiple discord requiring multiple 
resolutions. The tritone’s ambiguity is shown in ex. 13a. In 
13b are shown the three essential discords with their normal 
resolutions. The augmented sixth often contains a fourth harmony 
note (which could be a D or an Eb in ex. 13b, iii) which would 
not affect the essential harmonic and tonal meaning of the chord. 

With the rise of diatonicism the strong leading properties of 
the tritone encouraged the use of it wherever a tonal sense was 
required. The term “leading note” is commonly used in a limited 
sense to mean the seventh note of the scale, the semitone leading 


to the tonic. But the fourth note also tends to lead down a semi- 
Ex, 13a and 13b 
(aà (® G) (ii) iii) 


Dominant 
Seventh 


Diminished 
Seventh 


Augmented 
Sixth 
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tone to the third. The tritone consists of both these notes, and 
this fact, coupled with its dissonant quality, gives it its motive 
power. As the tritone itself can be ambiguous, so the chords it 
contains can be altered enharmonically. Ex. 136, ii can be altered 
as follows: 


Furthermore, depending on the arrangement of the notes, the 
dominant seventh harmony on the second crotchet of all these 
may become an augmented sixth by enharmonic means (ie, 
Ab = G#) as shown in ex. 15. 


Part Writing.—Normally, simultaneous passing notes in dif- 
ferent parts are concordant with each other but much depends on 
the texture of the harmonic progressions, on tempo and on whether 
the parts are in similar or contrary motion. u 

In similar motion, movement is by imperfect concord (thirds 
and sixths) and not by peffect concord (unisons, fourths, fifths 
and octaves) though similar movement of fourths between upper 
parts is usual; consecutive or parallel octaves and fifths produce 
the effect of mixture stops on the organ, a doubling rather than the 
addition of parts, so that in part writing consecutives reduce the 
number of real parts, giving undue prominence to the parts s0 
doubled. Deliberate doublings of whole phrases at the octave are, 
of course, commonplace (they occur in ex. 12), and although such 
doubling was extended to fifths in the 20th century, it rarely oc- 
curred between 1650 and 1900, In Bach’s St. John Passion, “Ii 
this man were not a malefactor” (no, 23), flutes doubling the vocal 
tenor line at the octave move in fifths with the first oboe and first 
violins in bar 3 of the chorus. The ear, however, perceives the 
tenor line in fourths below the upper voices. There are isolated 
examples of consecutives in the works. of great masters in this 
period, but they are rare, and they usually are placed so that either 
their effect is inconsiderable or the harmony or figuration forces 
the ear to disregard them as contrapuntal progressions. More 
common types of consecutives can be found in Bach’s chorale 
Freuet euch, ihr Christen (cantata no. 40) in four of the cadences 
between soprano and tenor; in Mozart’s Violin Sonata In A, 
K. 526, in the opening notes of the last movement between top ani 
bass; in Handel’s Violin Sonata in E in the opening notes between 
violin and bass; and in Beethoven’s Pianoforte Sonata, Opus 31, 
no. 1 (second movement, bars 109, 111 and 113). ¥ 

This discussion is made necessary by the fact that forbidden 
consecutives have long dominated the teaching of harmony. Itis 
necessary for students to distinguish between doublings that a 
sign of impoverished part writing and those that are legitimately 
used for added sonority. As a rule parallel octaves are found less 
often than parallel fifths. The common syncopated avoidance 0 
direct fifths, as in ex. 16 from Thomas-Morley, is never found w! 
octaves. 


Chromatic Harmony.—Chromatic harmony presents no dif- 
ficulty once the harmonic principles of diatonic harmony have bee? 
grasped. Ex. 11 shows the use of chromatic dissonance and certa!” 
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aspects of transitory modulation. Most ‘chromatic chords are 
normal diatonic chords with one or more notes altered chromat- 
ically, very often in this way producing a species of artificial lead- 
ing note. 

srr oniality, Time Scale, Movement and Modulation.—The 
chief problem of composition has always been the problem of the 
extension of an idea. Renaissance composers discovered means of 
composing without using an existing cantus firmus (see COUNTER- 
point), and as a result various methods became standard: (1) 
canon and fugue; (2) ostinato methods including the device of 
isorhythm; (3) sectional vocal forms allied to the continuity of the 
text, All of these depended on the extension of an existing melodic 
or literary feature. 

The monodists of the nuove musiche had to find other methods 
since imitative devices were hardly possible in truly monodic 
works, Hence the 17th-century predilection for forms of ground 
bass. This device was borrowed from dance music as bass and 
harmony patterns already existed for decorated repetitions in 
dance music; e.g., the passamezzo antico. Such patterns were 
related to previous ostinato methods in that once a pattern was 
composed (like an isorhythmic talea) it was merely repeated. 

But variation patterns alone could produce only one kind of ex- 
tension, The other great factor that enabled composers to expand 
the time scale of music was the emergence of diatonic tonality. 
The modes provided a distinctive character and colour but little 
movement and few possibilities of extension. In the succeeding 
major and minor key system, however, the tonal centre or tonic be- 
came such a strong characteristic that any movement away from it 
forced continuation, since the piece was felt to be incomplete un- 
til it rested again on the tonic. This is, of course, a simplified 
view of a process that took considerable time to evolve, especially 
as modal methods were in use until the 17th century; works by 
Dietrich Buxtehude and John Blow, for example, contain final 
cadences that 100 years later would not have been thought to es- 
tablish tonics. 

In spite of the relation between dissonance and pulse (rhyth- 
mical beating) in 16th-century style, melodic rhythms themselves 
only partly depended upon the pulse; że., insofar as they were rē- 
lated to other melodic parts, The rhythmic independence of vari- 
ous parts gradually disappeared with the development of tonality, 
and as a result the bass came into prominence as support of the 
harmonic structure, This led to the so-called ‘tyranny of the bar 
line.” But this was no more tyrannical than the tyranny of modal 
thought or of pulse in 16th-century dissonance treatment. The 
real tyranny was one of a homophonic nature, namely that of the 
a and “bottom” parts with harmonic support in the inner 

arts, 

By compensation there arose the delicate balance of movement, 
harmonic rhythm and time scale, Time scale may be illustrated in 
the fact that it is scarcely possible to tell from the first 20 bars of 
4 madrigal or motet of the 16th century whether the whole piece 
will last two, five or ten minutes, but that this is usually possible 
after a few bars of a work by Beethoven. 

Harmonic rhythm is the name given to the pulse rhythm of har- 
Mony changes. While the 16th-century treatment of accented dis- 
cords was considerably widened in scope and became less rigidly 
applied, the principles remained, if only because dissonance pro- 
duces accent and resolution repose. In addition, the tonal meaning 
of harmonies in the diatonic system enabled composers to use, 1n- 
stead of discords, other chords that had more or less motive power. 
a Xtension of movement can be obtained in various Ways, not 

of them tonal. Among the non-tonal means extending move- 
tan are: (1) overlapping of melodic phrases, ż.e.; one phrase 
Se at the point at which the previous one ends; (2) contra- 
the n overlapping ; (3) use of suspensions and other dissonances; 
bale ee of resolution, often delayed by further decoration, com- 
Bressi Orward movement; (4) use of non-final. chords and pro- 

Sions, such as interrupted cadences. wrt t 

© Most important voice in all harmonic progression 1S the 
a The bass must provide good counterpoint with the upper 
$, and it also determines the tonal movement of every phrase. 

e end of a piece in C major, for example, a melody has as 


ass, 
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its last two notes B and C. A normal bass to these notes would be 
G C—the dominant followed by the tonic. This progression is 
called the perfect cadence or full close. A bass that had D C, 
though perfectly feasible (and indeed formed the basic final ca- 
dence long before the G C progression), would not sound so final, 
A bass E C would be distinctly unusual. Such considerations nec- 
essarily apply to the movement of the bass, especially regarding 
the approach to the aptly named dominant. In music that con- 
stantly moves dominant harmony is likely to be much commoner 
than tonic harmony, since the dominant always requires some 
movement at least to return to the tonic for finality. 

One of the phenomena of the diatonic style is that once a key 
is established, progressions involving directly related keys do not 
alter the tonic. Key relations to C major may be shown by the 
keys of the triads involving the perfect fifth on each degree of the 
scale, Direct relations are shown as minims (half notes); indirect 
relations are shown as crotchets (quarter notes); and doubly in- 
direct relations as quavers (eighth notes). Relations to the minor 
tonic may be found by reversing the process; similarly, the direct 
relation to C minor is triads based on notes of the minor key, 
All relations are reciprocal. No relationships involve a third key; 
e.g., in G major in a modulation to Bb and Ep minor the last 
key is the flat submediant of G major. It is not related through 
Bp. 


Ex. 17 
Direct and indirect through major scale 


Keys marked with a star are ambiguous in effect; the chromatic 
supertonic insists on becoming the dominant of the dominant, and 
the seventh chords in the minor insist on leading to the minor 
mediants. 

An understanding of the principles of tonal relations will make 
the apparent complexities of chromatic harmony clear. Hence in 
an analysis of Beethoven’s First Symphony there is a transitory 
modulation to the supertonic of C in bar 7 of the allegro con brio 
of the first movement. It would be misleading to call this super- 
tonic D minor because that would encourage the misbelief that 
the D was a new tonic. This may be tested by adding as many 
perfect cadences in D minor as are desired and then stopping 
altogether. It will be found that C is still the tonic, Such a test 
is useless, however, unless C is established as a tonic at the outset, 
as it is by Beethoven. If before playing those seven bars Bb 
major were established then the D minor chord would be the 
mediant of Bp. 

Thus transitory modulation differs from real modulation in that 
real modulation denotes movement to a new tonic, whereas tran- 
sitory modulation moves to a tonal relation of the established 
tonic. Real modulation occurs in two ways: (1) over a distance 
in time involving various modulations, as in the exposition of a 
sonata movement; and (2) where no properly established tonic 
exists, as in parts of development sections of sonata movements. 

In the early 18th century nearly all modulation was transitory, 
except in movements on the largest scale like the first Kyrie of 
Bach’s B minor Mass. A good illustration of Bach’s method in 
detail may be found in bar 11 onward of Fugue XIV of Book I of 
Das wohltemperierte Klavier (ex. 18). 

If these bars are played omitting all accidentals except those 
specifically concerned with F# minor (marked below and above) 
the tonal meaning of the whole passage is not altered, though from 
chord to chord the differences are huge. Of course, some of the 
counterpoint becomes ugly, if not nonsensical, showing that arti- 
ficial leading notes produce their own melody and counterpoint. 


Nevertheless, the lesson is a tonal one; i.e., Bach making artificial 
leading notes colour more strongly progressions to chords di- 
rectly relative to F# minor. 

The question of tonal and real answers in fugue (q.v.) was earlier 
bedeviled by pedagogues who failed to distinguish between dif- 
ferent kinds of modulation. The most real of Bach’s answers does 
not leave the tonic established by the subject. The episode be- 
tween the second and third entries in Fugue XIV is not neces- 
sary for modulatory purposes, however vital it may be to the 
melodic extension and phrasing at that point; omission of bar 7 
proves this. 

The new style adopted by Bach’s sons was associated with a 
dramatic element in music rather than with melodic and contra- 
puntal development and ornamentation. The Viennese style of 
the late 18th century concentrates on changes of key and texture 
rather than on extension of melody. The natural result of this 
change of style was the expansion of time scale. A movement 
lasting ten minutes will contain more real modulation than a piece 
lasting two minutes. Likewise, if there is much real modulation 
the time scale will be greater than in pieces with little or no real 
modulation. The reason for this is that the human ear normally 
refuses to listen to music without movement. From time to time 
a composer achieves the improbable by compelling interest in a de- 
liberately static movement. But this is rare and in the nature of a 
tour de force. The second movement of Beethoven’s Violin Con- 
certo is a triumph of this kind. Of course many successful sets of 
variations stay in the same key, or the listener’s interest may be 
held by the composer's decorative skill, as in this particular move- 
ment. Larger sets of variations use the tonic minor, with a variety 
of transitory modulation, or a variety of basic progressions within 
the variations themselves. In the early baroque period, the great 
age of variation writing, composers normally used modulating 
ground basses for longer movements and, even so, often took 
pains to conceal the final cadence of the ground bass pattern by 
unequal phrases, suspensions and so forth. 

The possibility of establishing a new tonic by real modulation 
led to the rise of the sonata form, Sonata form sprang from 
simple binary forms, such as are common in the dance move- 
ments of Bach’s suites for keyboard (see SONATA). As soon as 
the time scale and modulatory scheme was large enough to make 
the close at the double bar a full close in a new. tonic, some sort 
of modulatory process was necessary to prepare for the return to 
the original tonic—hence, the development section. Nineteenth- 
century textbooks obscured matters by inventing the term “short- 

ened sonata form” to describe those movements where a develop- 
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ment section is unnecessary. But the reason for its omission is the 
absence of real modulation to a new tonic. Thus, the exposition 
of the second movement of Beethoven’s Piano Sonata, Opus X 
no. 1, ends with a dominant chord of F, not a tonic chord of C, and 
in this case the return to F presents no problem. The term “short. 
ened sonata form” is misleading because binary form without a 
development section preceded full compound binary form. The 
latter is an expanded version of the former, and not vice versa, 

In movements in binary form without a development section the 
second group of subjects is usually shorter, and certainly not 
longer, than the first group. In a compound binary movement 
the reverse is true, the second group being usually at least twice 
as long as the first group. This is because it is difficult to estab. 
lish a second key without preparation over a considerable time, 
whereas at the beginning of a piece a key can be established bya 
single chord. 

The development sections of compound binary movements dif- 
fer in detail. Some of them are contrapuntal, some homophonic, 
some consist largely of passage work and some do not even use 
material from the exposition at all, while many introduce much 
new material, But they do not differ in their general tonal method, 
which is to avoid all sense of the new tonic reached at the end 
of the exposition by means of wide modulation. Many develop- 
ment sections are more complex in that they contain large epi- 
sodes in some new tonic; e.g., Beethoven's Eroica Symphony, first 
movement, and his Appassionata sonata. In cases like the first 
movement of Beethoven’s Piano Sonata, Opus 14, no. 2, a new 
tonic is introduced as if it were the original tonic—a false re- 
capitulation, so to speak; further modulation and very long domi- 
nant preparation occur before the real recapitulation starts in the 
original tonic. 

Methods of modulation vary according to the scale of the work. 
In the exposition of compound binary movements, the enhanced 
dominant (the dominant of the dominant) is often used to herald 
the second group of subjects in the second key. This is not to 
say that the second key becomes an established tonic at the be- 
ginning of the second group. Rarely is such the case and, as 
Beethoven’s style developed, the so-called transition section gradu- 
ally becomes indistinguishable from the second group. If, indeed, 
the second group were to start in an already established new 
tonic, it would need to be a very short second group or it would 
become static. One of Beethoven's favourite devices in establish- 
ing a second key is to modulate widely just after the beginning 
of the second group, using the same methods as in the development 
section, only not so drastically, e.g., the first movement of his 
Piano Sonata, Opus 2, no. 2. Certain concepts are common to 
development modulation, namely, the use of tritone chords with 
their inherently ambiguous properties, and the principle that most 
chords will be compatible if they have a common note. The chord 
structure of Beethoven’s Piano Sonata, Opus 57, first movement, 
bars 79-88, is as follows: 


This type of procedure can be described as a pedal link. Other 
methods of development modulation are the alteration of t 
quality of triads from major to minor or vice versa, producing dif- 
ferent sets of relations, and, related to this procedure, the effect 
of certain notes on the aural imagination. If the note G is t% 
iterated 20 times, the listener may still hear it as a tonic, but} 
Abs are introduced the G tends to become a dominant, an effec 
strengthened by the subsequent introduction of an F#. wais 
ever the explanation, such phenomena exist. Another example 2 
this kind of note behaviour is shown in the alteration of a dominant 
chord from major to minor: the minor chord has less dominan 
and more tonic character than it had before, e.g., the third bat 
of the introduction to the rondo of Beethoven’s Piano Sonat# 
Opus 53. Such note behaviour is an important part of a com 
poser’s resources, since he is often concerned with modulatio? 
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from dominant to dominant in the course of development. Cer- 
tain procedures establish new dominants fairly easily. The fol- 


lowing progression 


Ex. 20 


shows how the function of certain notes together with a succeeding 
§ causes a strong presumption of a tonality of the dominant of G. 
In general it may be said that if, at a moment of no discernible 
tonality (as at the prolonged diminished seventh chord just be- 
fore the return to the tonic in the first movement of Beethoven’s 
Appassionata sonata), a pedal or one of the dominant-ward pro- 
gressions shown above is introduced, there is no difficulty in estab- 
lishing a key. This procedure forms the tonal basis of many 
development sections that obliterate previous tonics with wide 
modulation, preparing for the return of the original tonic. Finally, 
there are types of modulation that are repeated on different de- 
grees; these types are common from the 17th century onward 
and are used in sonata developments throughout the period. 


THE 19TH CENTURY 


Several factors combined, during the great romantic age, to 
alter some of the characteristic methods of diatonic harmony. 
First, since tonal principles were essentially abstract, forms aris- 
ing from them became less common. Increasingly, themes sym- 
bolizing moods determined musical designs. An important factor 
in this development was the emergence of the solo song as a genre. 
Earlier developments of the solo song had sometimes been bound 
to specific musical forms or to lyrics designed for musical setting 
and therefore symmetrical or repetitive. 

From the early middle ages to the Renaissance, songs used a 
structure containing a repeat, a refrain or an envoi in the form of 
paired lines, or forms of a ternary or rondo (q.v.) pattern. This 
was inevitable at periods when poets were closely identified with 
music, The early Italian cantata, however, was built on a ground 
bass and on various rondo structures, the less formal sections 
being set in recitative, or arioso, and later in the form of the da 
capo aria. A pattern of libretto writing was evolved to conform 
to the demands of the musician, leading to the opera librettos of 
P. Metastasio (1698-1782). 

The poems of the romantic period were generally literary 
achievements in their own right. The revolt against formal de- 
signs, as part of the romantic ideal, ensured a wide formal inde- 
Pendence in the settings of these poems in the form of the Ger- 
man lied. A lied may begin in one key and end in another and it 
1s even common to find quite short songs displaying bold changes 
of texture and tempo. Not surprisingly, Goethe preferred Carl 
Friedrich Zelter’s settings of his poems to those by Schubert. 
Schubert recreated Goethe’s poems, producing a new art form, 
while Zelter, whose settings seem stilted, merely served them. 
(See also Sone.) 

The miniature scale of the typical song focused attention on the 
*xpressive rather than the functional qualities of harmony; hence 
the use of Suspensions and appoggiaturas, single and multiple, with 

elayed resolutions, changing notes, chromatic decorationsand the 
Wide variety of romantic dissonance. It is not surprising that 
St Was rediscovered in the early 19th century since his style, 

ough disguised in contrapuntal forms, contained many features 
loved by the romantics. It is interesting, since his chromatically 
Colourful style was new to the romantics, that they regarded Bach 
cen lutionary, a view still widely held in the middle of the 20th 
tions of though the chromaticisms and other contrapuntal way 
fee of Bach and, indeed, of Purcell were actually old-fashione 
€atures of their style. 
i ie the same time dramatic forms were adapted or bane 
Lie ae lyrical or poetic concepts. The symphonic ee : ton 
field in categories of abstract and program music. Int ba al pi a 
Probl: © procedures of Schubert and Brahms were typical. 

em Was to introduce (into forms based on the tonal schemes 
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of Beethoven) longer and more lyrical melodic ideas in place of 
the shorter themes of the earlier Viennese composers. This re- 
sulted in the change of certain features of compound binary form 
but not of its essentials, By their very nature program symphonies 
and symphonic poems introduced new designs and, compensating 
for the partial absence of compound binary patterns, certain formal 
features became prominent, among them the leitmotiv (g.v.) and 
the metamorphosis of themes. Thus emphasis in design lay in 
melodic and textural variation and in repetition rather than on key 
structure. 

As with the lied the function of harmony became more decora- 
tive and impressionistic. With the development of the late 19th- 
century taste for fully saturated sound, harmonic colours became 
rich and complex and, while the basis of harmonic progression was 
still contrapuntal, the frequent doublings and complexities of tex- 
ture tended to obscure this contrapuntal basis. Pedagogically, 
harmony was perceived more and more as the function of vertical 
chords. 

Nineteenth-century opera is dominated by the figures of Wagner 
and Verdi, whose conceptions of harmony were not dissimilar. 
They differed, of course, in their treatment of the voice, the 
orchestra, the time scale and in their conception of the theatre. 
But their forms and treatment of harmony and tonality were 
fundamentally melodic in outlook, Wagner placing emphasis on 
the orchestra and developing his concept of the leitmotiv; Verdi 
giving prominence to the vocal line. It is significant that in his 
later, orchestrally richer operas Verdi used the Wagnerian leit- 
motiv technique. The harmonic detail of both composers was 
decorative and fluid, in Verdi’s later work particularly, loosely 
based on the modulatory principle of moving from dominant, or 
other related key, to dominant rather than from tonic to tonic. 
A well-known illustration of this harmonic fluidity is the opening 
of Tristan und Isolde (ex. 21). 

The key suggestions in the extract are as follows: bar 3, domi- 
nant of A minor; bar 7, dominant of C (major or minor); bar 11, 
dominant of E (the enhanced dominant of A in view of bars 1-3); 
bar 16-17, what looks like the eventual close in A minor is inter- 
rupted and steered through the dominant of C (18), the super- 
tonic of C (20-21) becoming more like the subdominant of A 
minor (D minor) in the last half of 21, and in 22 and 23 returning 
obliquely to the dominant of A minor (recognizable only from 
the effect of the previous A minor). 

Wagner’s complex harmonic counterpoint is well illustrated in 
this example. There was at one time much discussion of the first 
chord in Tristan, and Donald Tovey showed its origin in a well- 
known but overcomplex series of examples. This chord is simply 
an augmented sixth in a common enough form (the so-called 
French sixth), with an appoggiatura, G #, resolving normally to 
A. The dissonance is unprepared but represents nothing new. The 
novelty of the opening of Tristan derives from the fact that, un- 
like the opening of Haydn’s Creation, it has no tonic unison estab- 
lishing tonality in the listener's mind. In this it does not differ 
fundamentally from the opening of Beethoven’s First and Ninth 
Symphonies, both of which proclaim the nature of their opening 
chords after their first appearance. There are few chords in Wag- 
ner that cannot be explained in simple harmonic-contrapuntal 
terms, though his constant use of chromatic detail engendered the 
belief, widely held, that his harmonic methods were revolu- 
tionary. 

The function of tonality in opera is necessarily different from 
that in symphonic movements. The capacity for tonal memory 
over long periods is limited. Critics who postulate tonal theories 
depending on the possession of the faculty of absolute pitch (a 
form of acute and permanent musical memory that, like other 
forms of memory, becomes less acute with age) assume that com- 
posers have written their music for enjoyment by the few possessed 
of this faculty. The facts of history are otherwise. The very 
length of an opera, or even of one act of an opera, precludes the 
normal symphonic usage of tonality, except on rare occasions. 
Instead, key is used for dramatic emphasis, bright and dark keys 
being contrasted to underline dramatic action. Act II of Tristan 
provides many instances of the methods of Wagner: the change 
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Ex. 21 


Langsam und schmachtend 


from Bb to C major at Tristan’s arrival; the changes from A p 
to Gb, from Ab to G major and to the much brighter B major 
at various stages in the love music; and particularly the use of 
the much darker D minor at King Mark’s entrance, becoming- D 
major at the words “Dies wundervolle Weib,” a moving use of 
tonal word illustration. 


POST-WAGNERIAN HARMONY 


Widely different methods characterize the symphonic schools at 
the turn of the 19th century, although all of them used the har- 
monic resources of Wagner to some degree. Mahler stressed the 
lyrical aspects of the symphony, Sibelius, the architectural, while 
the Russian schools were preoccupied with harmonic colour. The 
harmonic technique of these composers added little to Wagner’s 
language despite their different applications. Richard Strauss, 
believed in his youth to be a revolutionary, was later seen as a com- 
plicator of Wagner’s language. 

The 19th-century harmonic language was particularly extended 
by Debussy. -Much of Debussy’s harmony may be analyzed as 
tritone discords with additional and altered notes, and its departure 
from traditional methods was later seen to be less fundamental 
than was at first supposed. Certain new elements, however, were 
introduced: consecutive-fifth chord movement, a more common 
use of modal elements and, following the example of Liszt and 
others, the use of the augmented triad with added notes in the 
form of the whole-tone scale. Some of these elements blurred 
tonality and made movement more difficult, a consideration that 

sometimes caused Debussy to use more traditional methods, en- 
couraging also the use of pedal figures. Pedals were also used 
freely by Sibelius and, indeed, became an increasingly important 
feature of 20th-century music. 
Nationalist schools, developing their own variations of harmonic 


technique, produced a number of different styles, Often, consecu- 
tive triads, fourths and seconds were used, and novel scales and 
modes were introduced, resulting largely from the study of folk 
music. No system of harmony was, however, codified, except one 
by Hindemith based on a new view, of traditional methods. Scria- 
bin’s system of chords quickly proved its limitations. Schoen- 
berg’s system of dodecaphony (q.v.) was designed to provide the 
composer with a method of composing in place of the connecting 
thread of tonality, but it was not basically a harmonic system 
since the harmony of each piece differs according to its “row.” 
Nevertheless, certain methods were common to 20th-century 
composers whose music was based on tonality:of some kind. In 
avoiding traditional cadences and progressions new uses were made 
of artificial leading notes such as in ex. 22a, an instance as contra- 
puntal as the two-part cadence of the 16th century, and ex. 226 
from Lennox Berkeley’s String Trio. The combination of certain 
upper harmonies was viewed as concordant; this view is the basis 
for the most probable explanation of Stravinsky’s predilection fot 
chords such as ex. 22c. Another addition to the language was the 
doubling of melodic lines at various intervals to produce chordal 
polyphony. False relations were used in increasing complexity 


Ex. 22a, 22b and 22¢ 
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and nonresolving acciaccature were used in the form of note clus- 
ters. The resolution of such acciaccature has the effect of a 
cadence. 

Certain composers, notably Darius Milhaud, experimented with 
polytonality, the simultaneous use of more than one key. Though 
it produced interesting by-products, polytonality itself proved dis- 
appointing, possibly because of the limitations of the human ear. 

Extensions of traditional methods of colour variation through 
harmony were used. In Béla Barték’s music harmonies are asso- 
ciated with intervals occurring in the thematic material. His fond- 
ness for seconds is generally attributable to a combination of con- 
trapuntal cadence methods and highly rhythmic forms of harmony. 
This combination is used in conjunction with numerous scale pat- 
terns, sometimes derived from Balkan folk music. His Fourth 
String Quartet concentrates on the interval of the second not only 
thematically but also contrapuntally and harmonically, Ex. 23 
demonstrates the thesis of this work. 


The second movement of Barték’s Concerto for Orchestra af- 


ma 4 striking demonstration of his methods. Pairs of instru- 
E arer using parallel motion as follows: a) bassoons in 
mon; pappo rting harmony traditional); (2) oboes in thirds (har- 
a ational with much use of thirds; e.g., bars 33-39); (3) 
4) fl a in sevenths (harmony almost exclusively in sevenths) ; 
Seco) nay in fifths (many fifths in harmony); (5) trumpets in 

nds (harmony largely combinations of seconds). 
hae harmony is, of course, contrapuntal in origin and thus has 
ec] Tesemblance to serial methods. An illustration of the serial 
wa as appears in ex. 24, taken from Humphrey Searle’s Put 
the a te Flutes. Here (a) is the opening melody (row); (b) is 
viou; tt of the final section. The voice continues (from the pre- 
S section) with an inverted backward presentation of the row 


a 


Fl. 


Ob, 


Voice 


VLI 


VLI 


Via. 


Vlo 


10 


ix 


while the instrumental harmony is an inversion of the row. The 
figures show the relationship of the individual notes to the row. 

The resemblance between Barték’s contrapuntal harmony and 
Schoenberg’s serial technique is, however, not more than superficial. 
Barték’s music is fundamentally tonal even though it is highly 
coloured by the use of unusual scales. Moreover, contrapuntal 
methods of harmonic structure, though characteristic of much 
modern tonal music, do not necessarily constitute the whole of its 
harmony. On the other hand, though contrapuntal possibilities 
exist in serialism, the serial technique is not, properly speaking, 
contrapuntal. In ex. 23 the harmony of seconds arises out of suc- 
cessive imitative entries at the second, not from the seconds in 
the thematic material. In contrast, Searle’s harmony derives from 
the intervals occurring in a single melodic line. See also refer- 
ences under “Harmony” in the Index volume. 

BIBLIOGRAPHY.—F. T. Arnold, The Art of Accompaniment From a 
Thorough Bass (1931); A. Tillman Merritt, Sixteenth-Century Polyph- 
ony (1939); Paul Hindemith, A Concentrated Course in Traditional 
Harmony, 2 vol. (1943-53), The Craft of Musical Composition, trans, 
by Arthur Mendel and Otto Ortmann, 2 vol. (1941-42); Knud Jep- 
pesen, The Style of Palestrina and the Dissonance, trans. by Margaret 
Hamerik, 2nd ed. (1946); Thomas Morley, A Plain and Easy Intro- 
duction to Practical Music, ed. by R. Alec Harman (1952) ; Peter Wish- 
art, Harmony (1956). 

Textbooks based on the inversion system of harmony include: Arnold 
Schoenberg, Harmonielehre, 3rd ed. (1922) ; Theory of Harmony, trans. 
by R. D. W. Adams (1948) ; C. H. Kitson, The Evolution of Harmony, 
2nd ed. (1924) ; Walter Piston, Harmony, rev. ed. (1949). 

(P. C. A. W.) 

HARNACK, ADOLF VON (1851-1930), German theo- 
logian and church historian, the leading patristic scholar of his 
time, was born on May 7, 1851, at Dorpat, Estonia; where his 
father, Theodosius Harnack (1817-89), was professor of practical 
theology. Adolf studied at Dorpat and at Leipzig, becoming 
Privatdozent in church history in 1874 and professor extraordi- 
narius in 1876. As full professor he occupied chairs at Giessen 
(1879-86), Marburg (1886-89) and the University of Berlin 
(1889-1921). Harnack was a member of the Prussian Academy 
of Science (of which he prepared a three-volume history in 1900), 
founder and president (1902-12) of the Evangelical-Social con- 
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gress, director of the Royal library (1905-21) and president of the 
Kaiser Wilhelm Society for the Advancement of Science. He was 
ennobled in 1914 and died at Heidelberg on June 10, 1930. 

Harnack’s intellectual career led him through the orthodoxy of 
Dorpat and Erlangen and the historical-critical approach of the 
Tiibingen school to the liberal position set forth by Albrecht 
Ritschl (q.v.). The Ritschlians were primarily concerned to re- 
late Christianity and culture, and Harnack believed this could be 
achieved only by a historical understanding of Christianity where 
the essence is separated from the dogma. This essence could 
be isolated by employing a scientific historical method that abjured 
all metaphysical speculation and included source study (hence 
his initiation, with O. von Gebhardt, of the important Texte und 
Untersuchungen zur Geschichte der altchristlichen Literatur series 
(Leipzig, 1882 eż seg.], to which Harnack contributed 49 mono- 
graphs) ; analysis of the cultural factors that help to shape histori- 
cal events; the assessing of historical institutions and their relation 
to the Geist that produces them; and faithful representation of 
the facts. 

Harnack’s greatest work is his Lehrbuch der Dogmengeschichte 
(3 vol., 1886-89; Eng. trans, History of Dogma, ’7 vol., 1894-99), 
universally acclaimed as brilliant in conception and a monument 
of liberal historiography. Christian dogma, by which Harnack 
means the authoritative doctrinal system of the 4th century, is 
traced in its origin and development through the Protestant Refor- 
mation, His thesis is that Christian dogma in its conception and 
development is a work of the Greek spirit on the ground of the 
Gospel. The process begun at the Reformation—viz., the over- 
coming of dogma by a recovery of the essence of the Gospel— 
should be completed, and it is the historical-critical approach that 
will achieve this. Harnack defended this value-judgment in his 

most famous work, Das Wesen des Christentums (1900 and many 
later eds.; Eng. trans., What Is Christianity?, 1901), which evoked 
violent and prolonged opposition. 

Harnack’s other major works include Geschichte der altchrist- 
lichen Literatur bis Eusebius (3 vol., 1893-1904), incomplete; 
Die Mission und Ausbreitung des Christentums in den ersten drei 
Jahrhunderten (1902; Eng. trans., 2 vol., 1904-05; 2nd Ger. ed. 
1924); a collection of papers, Beiträge zur Einleitung in das Neue 
Testament (7 parts, 1906-16; Eng: trans. of 6 parts, 1907-25); 
a collection of speeches and articles, Reden und Aufsätze (7 vol., 
1904-30, vol. vii edited by Axel Harnack); Marcion, das Evan- 
gelium vom fremden Gott (1921). A bibliography of Harnack’s 
writings, listing 1,611 items, was prepared by F. Smend under the 
title Adolf von Harnack: Verzeichnis seiner Schriften (1931). 

See Adolf von Harnack, a biography by his daughter, Agnes von 
Zahn-Harnack (1936). (G. W. Gr.) 

HARNESS AND SADDLERY, the equipment for any ani- 
mal used for packing, traction or riding. Harness is the general 
term for the gear and tackle for such animals. Saddlery in the 
sense used in this article applies to articles produced by a saddler, 
a person who makes, repairs or sells saddles and related equip- 
ment, such as bridles, bits, stirrups and hames. 

Bridles and Other Head Gear—The bridle, a harness of 
horses and mules, is a set of straps that make the bit secure in 
the animal’s mouth and thus ensure human control. The headstall 
portion of the bridle consists of the headpiece passing behind the 
ears and joining the headband over the forehead; the cheek straps 
run down the sides of the head to the bit, to which they are fas- 
tened; in the blind type of driving bridle the blinkers, rectangular 
or round leather flaps that prevent the animal from seeing any- 
thing except what lies in front, are attached to the cheek straps; 
the noseband passes around the front of the nose just above the 
nostrils; and the throatlatch extends from the top of the cheek 
straps underneath the head. 

The martingale, sometimes used on riding horses, passes be- 
tween the horse’s forelegs with one end fastened to the saddle 
girth and the other to the head harness. It keeps the horse from 
throwing back its head. 

The bit is the metal contrivance inserted in the mouth to which 
the reins are attached. There are three general types of bits: the 
straight bar, snaffle and curb. The snaffle has a jointed steel 
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FIG. 1.—GEAR OF A MODERN BRIDLE AND ENGLISH SADDLE 


HORSE BREEDERS ASSOC. AND W, W. ROUCH à CO, 


mouthpiece with straight cheek bars, the rings for the reins and 
cheekpieces of the headstall being fixed in the bars at the junc: 
tion with the mouthpiece. The bars prevent the horse from pull- 
ing the bit through its mouth. The snaffle without bars is termed 
a bridoon, The curb bit is one to which a curb chain or strap is 
generally attached, fastened to hooks onthe upper ends of the 
cheek bars of the bit and passing under the horse’s lower jaw 
in the chin groove. The reins are attached to rings at the lower 
ends of the cheek bars, the leverage thus pressing the curb chain 
against the jaw. The mouthpiece of the curb bit is unjointed and 
in the centre commonly has a port, ie., a raised curve, allowing 
liberty for the tongue and bringing the pressure on the base of 
the horse’s jaw. The curb bit and the bridoon can be used to- 
gether with separate headstalls and reins, and there are many com- 
bination bits. 

Saddles.—The skeleton of the riding saddle:is composed of the 
tree, or framework, the parts of which are the pommel or head, 
the projection that fits over the animal’s. withers, and the side 
bars that curve around to the back to form the cantle, or hind 
bow. The rigid parts are almost always covered with leather. To 
the tree are fastened the stirrup bars. On either side of the sad- 
dle are a leather skirt and hanging flaps to protect the rider 
from the mount’s sweat. In saddles to be used with unbroken of 
unruly horses, knee rolls are often placed on either side behind 
the cantle. 

The saddles of Asia, Africa and continental Europe tend to bë 
heavy and high. But the English saddle, removed from all utilitar- 
ian purpose, has developed extreme lightness for sport, racing am 
fox hunting; the pommel and cantle are greatly reduced, and pro 
vision is made for clinging with the knees in jumps. 

The saddles of Latin America and of western North America arè 
highly diversified but largely are derived from equipment devel- 

oped in the cattle industry ° 

Spain during the middle ages: 

On the pommel is a sturdy metal 

horn to which the lariat or 1ass° 

is tied when cattle are being 
roped. The cantle is high to pre 
vent the rider’ from slipping © 

the seat when the horse sits back 

omits haunches at the moment 0 

roping. The saddle is made $ê- 
l cure by ‘one or two surcingles 
_ called cinches, or girths; these atë 
- held'to the tree rings by latigo: 

long leather straps, ‘The sides 

and front of the stirrups are COV" 
| ered by leather taps (Sp. ¢a?™ 

deras), a casing that prevents 
FIG. 2.—NORTH AMERICAN stock them from snagging in brush. 
OR WESTERN SADDLE Harness.—Many types of har 
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ness are used in different parts of the world for oxen, zebus, asses 
reindeer, elephants, camels, water buffaloes, yaks and dogs. In the 
basic occidental harness for horses and mules, a leather collar, 
heavily padded, passes over the head and rests firmly on the 
shoulders; two hames, rigid curved pieces of metal, rest on this 
collar and are fastened at top and bottom by hame straps. To the 
hames are attached the traces, straps that pass along the animal’s 
sides and are connected to the ends of the whippletree (also called 
whiffletree, singletree or swingletree), a horizontal bar connected 
to the load by a centre link, 

When the animal is harnessed between shafts, the shafts are 
usually supported by a back pad; the pad is a narrow leather 
cushion resting on the back, attached to the shaft by straps and 
held in position by a girth or bellyband as well as by a backband 
and crupper, a loop strap passing under the tail. Reins pass 
through terrets, or rings, on the hames and pad. The other har- 
ness on the animal’s hindquarters consists of the breeching, straps 
passing around behind the haunches to help in backing, braking 
and stopping the vehicle, and the hip strap fastened to the breech- 
ing and passing over the hindquarters. 

The checkrein (bearing rein), a device sometimes used to add 
to the elegant arch of a horse’s neck, consists of a separate bridoon 
bit with the reins passing through rings on the collar and then at- 
tached to a hook on the pad. 

Historical Sketch.—With the possible exception of the sail, 
harness represents man's first attempt to employ nonhuman power 
for his purposes. In pre-Columbian times, the new world knew 
no harness except for llamas and dogs carrying packs, dogs pull- 
ing travois on the North American plains and dog sleds among the 
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Hie 3.—COPPER WAR CHARIOT FROM TELL AGRAB, IRAQ, SHOWING TYPE OF 
IARNESS USED ABOUT 2800 B.C. 


Eskimos, The Indian failure to develop harness may be due to 
ti © scarcity in America of animals anatomically suited to it and 
0 the failure to observe systematically the effects of gelding. 

he earliest old-world form of harness, which presupposes geld- 


Pai the yoke resting on the withers of two animals, first used 
a a © near east perhaps by 4000 ».c. to attach a pair of oxen to 


face „By about 3000 B:c. the yoke was employed in Mesopo- 
iat a atk onagers to draw light wagons and chariots, and by 
central 000 B.c. it was applied to horses, then newly arrived from 
B.C, b Asia. Asses were used as pack animals in Egypt by 3000 
abot ut there is no evidence that any animal was ridden until 
ut 1300 B.c, 
seme use of the camel for labour is of very uncertain date. 
a pack ably it is early, since the single-humped camel appears as 
of the animal by 1000 s.c. in Mesopotamia. In the region north 
than h Itai mountains reindeer were used for traction earlier 
Neral eRe to judge from the fact that horses drawing the fu- 
Were od of a chieftain buried at Pazirik about 400 B.C., which 
sacrificed and buried with him, wore reindeer masks. 


Bits—Both oxen and onagers 
were controlled by rings through 
the nose. The horse, however, 
appears from the beginning to 
have been governed normally by 
a bridle and bit, sometimes of 
bone but generally of metal. At 
first this was a simple bar with a 
ring at each end for reins, al- 
though by 1400 B.C. the jointed 
snaffle was known throughout the 
near east: While there were 
many variations of both bar and 
snaffle bit, no basic innovation 
appeared for a thousand years; in 
the 4th century B.C. Xenophon 
speaks of the curb bit. During 
the European middle ages the de- 
velopment of mounted shock 
combat demanded that the knight 
have absolute control of his 
charger, with the result that 
heavy and very severe curbs were 
produced. But no basic new idea 
in bits has appeared for the past 
23 centuries. 

Spurs—=The simple prickspur 
appears in Celtic graves of about 
400 B.C. Although its use became 
habitual in Europe and eventu- 
ally in the Americas, it seems not 
to have spread widely in the ori- 
ent or Africa. Rowel spurs which 
replaced the single prick with a 
wheel of radiating points first 


were found in 9th-century Spain. 
Saddles.—For at least 12 centuries after horses were first ridden 


there were no saddles but only saddle cloths attached by surcingles 
or bellybands. These cloths were gradually supplemented by 
cushions or rolls that improved the rider’s comfort but did not 
add greatly to his stability. Saddles with rigid frames, pommels 
and cantles but without stirrups appear in China during the Han 
dynasty (206 B.c.-A.p. 220) and are found in Roman Gaul in the 
ist century A.D., probably as an introduction from the barbarian 
world. The development of mounted shock combat in the mid- 
dle ages required that the saddle become a large seat giving maxi- 
mum support to the knight. In early modern times, as shock 
combat in warfare and the tournament as sport went out of fash- 
ion, saddles steadily grew lighter. The decline of the saddle into 
the so-called English saddle of the late 19th and 20th century is 
a sign of the technological obsolescence of the horse among those 
using such saddles. Herdsmen continued to use very substantial 
saddles. 

The sidesaddle developed from an ancient pack saddle with a 
pannier, a board suspended on one side upon which the woman 
rider could rest her feet for support. By Frankish times the term 
astraba referred specifically to the footrest of such a saddle, and 
the word conveniently labeled the stirrup when it came from cen- 
tral Asia. 

During the middle ages and early modern times, the sidesaddle 
was varied in many ways from the basic device. 

Stirrups—tThe first stirrups appeared as big-toe stirrups in 
India in the late 2nd century B.c. These were diffused wherever 
Hindu culture had contact with barefoot aristocracies, from Timor 
and the southern Philippines on the east to Ethiopia on the west. 
The wave of Indian culture that took Buddhism to China like- 
wise carried the idea of the stirrup which the booted Chinese, in 
their chillier climate, expanded into the foot stirrup by the Sth 
century A.D. 

The foot stirrup reached Korea in the Sth century and Japan 
and some of the central Asian countries in the 6th century. In 
A.D. 694 Muslim armies in northern Iran received the stirrup from 
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BY COURTESY OF THE METROPOLITAN MUSEUM 
OF ART, DICK FUND, 1942 

FIG. 4.—(TOP) IRON PRICKSPUR OF 
THE LA TENE CULTURE, 3RD-2ND 
CENTURY B.C.; (BOTTOM) IRON CAR- 
OLINGIAN STIRRUP, 7TH-8TH CEN- 
TURY 
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Turkestan. Shortly afterward it was found in Byzantium, and by 
the early 730s it had arrived in the Frankish realm. 

Before the support of the stirrup supplemented that of pommel 
and cantle, a mounted warrior could thrust his spear only with the 
strength of his own arm. With stirrups he could lay the spear at 
rest under the upper arm while his hand guided the blow that was 
now delivered by the force of his charging horse. The increase 
of violence was immense. Since it made possible mounted shock 
combat, the stirrup is the most significant invention in the history 
of warfare prior to gunpowder. In the early 730s Charles Martel 
saw the military potentialities of the stirrup, seized great areas 
of church lands, distributed them to retainers as endowment on 
condition that they serve him by fighting in the new manner and 
thus instituted the feudal regime. 

Modern Harness—The Bronze Age transfer of the yoke from 
oxen to onagers, horses, etc., was not successful for anatomical 
reasons: a horse, ass or similar animal could be attached to such a 
yoke only by two straps running from the end of the yoke around 
the animal’s neck and under its belly. The neck strap pressed on 
the windpipe and jugular vein in proportion to the pull of the ani- 
mal, while the withers were so high a point of traction as to be 
mechanically inefficient. The modern harness, with its padded 
collar supporting rigid hames on the shoulders in a way that does 
not interfere with breathing or blood circulation, enables the 
animal to throw all its weight into pulling. It has been shown 
experimentally that a team of horses equipped with modern har- 
ness can pull a load between four and five times heavier than the 
same team can pull with the ancient yoke harness. 

Modern harness appears to have been introduced into Europe 
from Asia. China under the Hans developed a type of single- 
horse chariot drawn by lateral shafts, and the modern harness 
is found in frescoes of about 500 A.D. in Kansu. The first modern 
harness in Europe was seen about 800 A.D. 

Animals and teams could not be harnessed tandem, or in se- 
quence, until the 1st or 2nd century A.D., when suddenly the evi- 
dence of such harness is found in Gaul, Italy and China. When 
this was later combined with horse collar and traces, horsepower 
became available for plowing and heavy hauling. The first 
evidence of habitual plowing with horses comes from Norway 
toward the end of the 9th century. Two hundred years later 
plow horses were common over much of northern Europe, from 

the Ukraine to Normandy. In the 11th century the whippletree 
began to equalize the pull of traces on the load, and the pivoted 
front axle, known in Roman times, became common. By the 12th 
century the big four-wheeled wagon drawn by several teams of 
horses was revolutionizing land transport. It was the ancestor 


of all later European coaches and wagons, including the Conestoga 
wagons of the American frontier and the railroad coach. 
See DRIVING AND COACHING; HORSEMANSHIP AND RIDING. 
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FIG. 5.—-EIGHT-HORSE TEAM HARNESSED TO PULL A WAGON 


HARNESS HORSE RACING—-HARO 


Breriocrapuy.—C. Singer et al. (eds), History of Technology, 1 
(1954), IL (1956), II (1957); R. Lefebvre des Noéttes, L’attelage et 
le cheval de selle à travers les ages (1931) ; P. A. Rollins, The Cowboy, 
rev. and enl, ed. (1936); A. D. H. Bivar, “The Stirrup and Its Origins 
Oriental Art, new series (1955); J. Martin, Der Reitersporn, seine 
Entstehung und früheste: Entwicklung (1921). (L. T. W) 

HARNESS HORSE RACING: see Horse RACING Anp 
BREEDING: 

HARNEY, GEORGE JULIAN (1817-1897), English 
socialist and Chartist agitator, was born at Deptford on Feb. 17, 
1817. His education was rudimentary and as a youth he was sey- 
eral times imprisoned for selling unstamped radical newspapers, 
He became leader of the London Democratic association, the 
largest left-wing Chartist body in the capital, editor of the un. 
stamped Democrat and a strong physical-force Chartist agitator 
(see CuartisM). Although he saw that this agitation required 
an organized mass backing, he never secured it. Harney twice 
stood for parliament, for the West Riding of Yorkshire in 1841 
and against Lord Palmerston at Tiverton in 1847, without success 
in either case. He edited The Northern Star from 1845 to 1850 | 
and through it came to know Friedrich Engels and Karl Marx, 
some of whose ideas he shared. The ineffectiveness of the Chartist 
petition of 1848 convinced him that a successful working-class 
movement must be socialist as well as democratic. He. helped 
Marx in the early days of the Communist International, but quar- 
reled with him in 1851, for he was too independent-minded to fol- 
low Marx’s lead in everything. Thereafter Harney’s influence 
waned. He moved to Jersey in 1855 and to Massachusetts in 
1863, where he worked as a clerk. He returned to England in 1888 
and died at Richmond, Surrey, on Dec. 9, 1897. 

See A. R. Schoyen, The Chartist Challenge (1958). (M. R. D.F.) 

HARO, LUIS DE (1598-1661), Spanish statesman who 
governed Spain as the favourite of Philip IV during the critical 
years between the defeat of Rocroi (1643) and the peace of the 
Pyrénées (1659), was born at Valladolid, the son of Diego de Haro, 
marqués del Carpio (whose title he inherited in 1648), and of 
Francisca de Guzman, sister of the conde-duque de Olivares. He 
went to court at an early age and quickly gained the friendship of 
Philip IV, whose amity Haro was able to reconcile with opposition 
to the king’s minister Olivares, whom he succeeded in 1643. Less 
able and less ambitious than his uncle, Luis de Haro was unable 
to improve his country’s situation: for most of his administration 
the war with France continued and the economic crisis worsened. 
When he led the Spanish delegation to negotiate the treaty of the 
Pyrénées he was no match for Mazarin, but for his services M 
arranging the peace his marquessate was raised to a dukedom. 
Haro died in Madrid in 1661. 

HARO (CLAMEUR DE), the ancient Norman custom of 
“crying for justice,” still surviving in the Channel Islands. The 
wronged party must on his knees and before witnesses cry: 
“Haro! Haro! Haro! à l’aide, 
mon prince, on me fait tort, 
This appeal has to, be respected, 
and the alleged trespass or tort 
must cease till the matter has 
been thrashed out in the courts. 
The “cry” thus acts as an interim 
injunction, and no inhabitant 
of the Channel Islands woul 
think of resisting it. This meth 
of appeal is said to be identical 
with the “Legatro of the Bavar 
ians and the Thuringians,” an 
the first mention of it in Francè 
is to be found in the “Grand cou- 
tumier de Normandie.” A similat 
custom, only observed in crimi- 
nal charges, was recognized bY 
the Saxon laws under the name 
. of “Clamor Violentiae.” Thus 
there is reason to think that Wil- 
liam the Conqueror found the 
“cry” fully established in Eng 
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Jand as far as criminal matters were concerned. Later the “ery” 
was made applicable to civil wrongs, and, when the administration 
of justice became systematized, disappeared altogether in criminal 
cases, It was long retained in northwestern France in cases of 
disputed possession, and was not actually abrogated until the close 
of the 18th century. See also HUE AND Cry. 

HAROLD I (Hareroor) (d. 1040), king of the English from 
1037 to 1040, an illegitimate son of Canute by Aelfgifu of North- 
ampton. He was made regent of England after his father’s death 
in 1035, until the legitimate son, Hardicanute (g.v.), should arrive. 
Because the latter delayed in Denmark, Harold was made king 
in 1037 and banished Emma, Canute’s widow. In 1036 he was 
responsible for the cruel treatment of a party brought from Nor- 
mandy by a son of Aethelred II the Unready, Alfred, who was 
blinded and soon died. A Welsh raid in 1039, when Earl Leofric’s 
brother Edwin was killed, and an unsuccessful Scottish attack on 
Durham c. 1040 are the only other recorded events of this reign. 
Harold died at Oxford on March 17, 1040. 

See F. M. Stenton, Anglo-Saxon England, 2nd ed. (1947). 

(D. Wx.) 

HAROLD II (d. 1066), king of the English from Jan. 6- 
Oct. 14, 1066, was the second son of Earl Godwin (g.v.). In 1044 
he became earl of East Anglia, including Cambridgeshire and 
Hertfordshire. He shared his father’s banishment in 1051, going 
with his brother Leofwine to Ireland. He returned with a fleet 
in 1052 and joined his father in the advance on Southwark which 
brought about their reinstatement. He succeeded Godwin as 
earl of Wessex and Kent in 1053 and relinquished East Anglia to 
Aelfgar, son of Leofric of Mercia. His brother Tostig was made 
earl of Northumbria in 1055, and after the deaths (1057) of Earl 
Leofric and Earl Ralf the Timid of Herefordshire, Harold re- 
ceived Herefordshire, his brother Gyrth East Anglia, and his 
brother Leofwine an earldom that included Middlesex and Hert- 
fordshire. The only rival to Harold’s power was the house of 
Leofric of Mercia. In 1055 Leofric’s son Aelfgar, outlawed on a 
charge of treason, raided Mercia with Welsh and Irish help and 
burned Hereford. Harold led the English army and forced the 
enemy to retire. In the peace that followed, Aelfgar was restored, 
but in 1058 he was again outlawed and’ again came back with the 
help of Gruffydd of Wales and a Viking fleet led by Magnus, son 
of Harald Hardraade. He was probably dead when in 1062 Harold 
took the offensive against his ally, Gruffydd, and in some skilful 
campaigns in conjunction with his brother Tostig reduced Wales, 
bringing as a trophy to the king the head of Gruffydd, who had 
been killed by his own men. Perhaps soon after this Harold mar- 
ned Ealdgyth, daughter of Earl Aelfgar. 

Harold’s influence received a setback in 1065, when the North- 
umbrians revolted from Tostig, and he had to accede to their 
demand to have as their earl Morcar, son of Earl Aelfgar and 
brother of Edwin, earl of Mercia. Harold’s concurrence in Mor- 
car s appointment made Tostig his relentless enemy. 

Harold had paid a visit to Flanders in 1056. Norman sources 
tell of another continental visit which probably occurred in 1064. 
According to the Bayeux tapestry (q.v.), he was driven out of his 
Course and arrested by Guy of Ponthieu, who was made by Duke 
William to surrender him. He fought for William against Conan 
of Brittany, became William’s man and took some solemn oath. 
Tf, as later authorities suggest, it was an oath to support William’s 
claim to the English throne, it may have been given under duress. 

ative chroniclers know nothing of this story. i 

Edward the Confessor, when dying, recommended Harold as his 
Successor, and he was crowned on Jan. 6, 1066, the day after 

dward’s death. Some reluctance of the Northumbrians to re- 
ceive him was overcome by the arguments of Wulfstan, bishop of 

Orcester. Early in May, Tostig, with a force of Flemings, 
tie the south and east coasts but was defeated in Lindsey and 

orkshire and retired to Scotland. Harold kept men and ships 
£ the south coast in expectation of an invasion by William, until 
e ober when supplies failed and they disbanded. Soon after, 

arald Hardraade came from Norway with 300 ships and joined 
res tes together they sailed up the Humber and — ee 
win and Morcar at Fulford on Sept. 20. The men of Yor! 
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made peace with them and agreed to join them in a southern 
march, but Harold took them by surprise at Stamford Bridge on 
Sept. 25, where Tostig and Harald Hardraade were killed. Wil- 
liam landed in Pevensey bay on Sept. 28; Harold marched south 
at once and engaged the enemy at a place called Senlac on Oct. 14, 
After a fight lasting all day, he and his brothers Gyrth and Leof- 
wine were killed (see Hastincs: The Battle of Hastings), He 
was buried at Waltham. 

Harold appears in the sources as a strong ruler and a clever 
general. The efficiency of his short reign is shown by his coinage, 
Little is known of his character, but it should be noted that he 
was a friend of the saintly Wulfstan and the founder of a house 
of canons at Waltham. 

BisriocrapHy.—E. A. Freeman, History of the Norman Conquest 
(1867-79), in which the sources are fully utilized, but not impartially ; 
F. M. Stenton, Anglo-Saxon England, 2nd ed. (1947), and (ed.), The 
Bayeux Tapestry: a Comprehensive Survey (1957); P, Grierson, “A 
Visit of Earl Harold to Flanders in 1056,” English Historical Review, 
vol. li (1936). (D. Wx.) 

HARO STRAIT, a channel forming part of the international 
boundary between Canada and the United States, is located east 
of the southern end of Vancouver Island, B.C., and joins the 
straits of Juan de Fuca and Georgia. The San Juan islands of 
Washington state lie east of Haro strait. Depths in mid-channel 
average between 100 and 150 fathoms, but at its southern end 
where there are submerged islands the water is only about 10 to 50 
fathoms deep. Deep-sea vessels approaching Vancouver usually 
follow the Haro strait through the islands in the gulf of Georgia. 

Throughout the strait the ebb or south-going tidal stream has 
a much greater rate than the flood or north-going tide. Tide rips 
are common off headlands. The ebbing tides carry surface water 
from the Fraser river, which is warmer than the deeper water 
which comes from Juan de Fuca strait. (J. L. R.) 

HARP, a plucked stringed instrument of great antiquity. Typ- 
ically, the harp is either triangular or bow-shaped, with one string 
for each note and with a resonator to which the plane of the strings 
is perpendicular or nearly so. The gradation of string length from 
short to long corresponds to the gradation from high to low pitch. 
The word harp is often used inaccurately to describe instruments 
that are properly zithers or lyres. 

The modern harp is 4 combination of the basic structure and 
method of sound production of the ancient harps, with a complex 
mechanism to obtain a full chromatic range. 

The modern double-action pedal harp covers 64 octaves (3 be- 
low and 34 above middle C) and consists of (1) a hollow sound 
box, rectangular or semicircular in section to which the belly, or 
sounding board is attached; (2) the harmonic curve, or neck, car- 
rying the tuning pins, a set of wrest pins and two sets of rotating 
brass disks; (3) the forepillar, which joins the end of the neck 
to the base; (4) the strings, of gut or nylon and, in the bass, 
bound wire, which, at the upper end, are fixed through the tuning 
pins and, at the lower end, are pegged to holes in the belly; (5) the 
mechanism, concealed inside the forepillar and the deep metal 
plates that run along both sides of the neck. This mechanism is 
worked from seven pedals (one for each string in the harp’s 7-note 
octave) set in the base of the harp; each of these pedals acts 
upon all the strings of a certain pitch name throughout the harp’s 
compass. Depression of the pedal to the first notch (single ac- 
tion) shortens the appropriate strings by a semitone; to the 
second notch (double action) by a whole tone; the shortening is 
effected by means of the rotating disks on the neck that grip the 
string at the appropriate point. This harp is normally tuned dia- 
tonically in Cp ; thus, depression of all pedals to the first notch 
puts it into C, and to-the second notch into C#. Its technique 
demands skilled co-ordination between the hands, which pluck 
the strings with the fleshy part of the finger tips, and the feet, 
which, with the pedals, select the necessary pitch changes on the 
strings. 

True harps of great size are depicted in the tomb of Ramses III 
(c. 1200 B.c.) and harps of various forms and sizes were much 
used in the ancient Mediterranean civilizations, the exceptions 
being Greece and Rome, where the lyre and cithara were more 
important. There are few extant specimens of these ancient harps, 
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but their use ultimately spread to Africa and the far east and the 
form of the small Egyptian bow harp survives in the tribal harps 
of east Africa and the old Burmese harp, Ancient harps had no 
forepillar and, presumably, were strung at rather low tension. 

The frame harp, with a forepillar joining the forward ends of 
neck and sound box, appears to have developed in northern Europe 
during the 10th and 11th centuries of the Christian era. From the 
12th century two main forms are recognizable, one Irish and one 
European. The characteristic features of the Irish harp, or clar- 
sach, were a huge sound box carved from a solid block of wood, 
a heavy neck and a deeply curved forepillar. It was designed to 
bear great tension from thick brass strings, which were plucked by 
long fingernails to produce a ringing, bell-like sound. It belonged 
to the world of strongly coloured medieval instruments, but, be- 
cause of the static nature of the aristocratic Irish society into 
which it was integrated, it survived almost unchanged to the end 
of the 17th century. Its long resonance was out of keeping with 
the harmonic nature of 18th-century music, and by the end of 
that century it had disappeared. 

The modern harp is derived from the more delicate European 
harp, which differed from the Irish in having a thin, shallow sound 
box, slender neck and forepillar and, at least from the 16th century, 
gut strings plucked with the finger tips. The simple 16th century 
form is preserved in the rustic harps of Latin America, taken there 

by the Spaniards and adopted by 
J the Indians, who still play viva- 
cious dance music on them, to- 
gether with drums, guitars and 
» maracas, 

From the 17th century onward, 
the harp was progressively mech- 
f anized to give it the chromatic 
notes demanded by changing mu- 
sical styles. The first attempt 
was made by Tirolean harp mak- 
ers, who placed a number of 
hooks on the neck close to the 
strings, to be turned by hand 
when required. Although this 
mechanism made it possible to 
sharpen the pitch by a semitone, 
it also pulled the hooked strings 
out of plane, and its operation left 
only one hand free to play. In 
1720, Celestin Hochbrucker, a 
Bavarian, attached the hooks to a 
series of levers in the forepillar 
(which henceforth became hol- 
low) controlled by seven pedals. 
In 1750 Cousineau of Paris re- 
placed the hooks by metal plates 
that gripped the strings while 
leaving them in plane. In 1792 
Sébastien Erard substituted the 
rotating disk for the metal plate 

FIG. 1.—SMALL IRISH HARP, PROB- and in 1810 added a second disk 

ABLY 14TH CENTURY for each string and produced the 

double action for the pedals; 

Erard’s changes virtually established the modern form of the harp. 

The Welsh triple harp with three parallel ranks of strings and 
the chromatic harp invented and improved by members of the 
Pleyel firm in Paris in the late 19th century were attempts to 
chromaticize the harp without using mechanism. The so-called 
Irish harp of the 19th and 20th centuries is derived from the gut 
strung pedal harp and has little connection in construction or 
technique with the historic Irish harp. 

In the absence of exact instrumentation, medieval harp music 
can only be inferred. Much 17th- and 18th-century solo music is 
alternatively for harp or keyboard instruments and is, with the ex- 
ception of Mozart’s concerto for flute and harp, unremarkable. 
The tonal and technical possibilities of the modern harp, particu- 
larly its sweeping glissandi and mysterious harmonics, make it 
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FIG. 2.—DOUBLE-ACTION PEDAL HARP 


most effective in impressionist or “atmosphere” music, and its 
solo and ensemble repertoire is largely modern. 

Parts specifically written for the harp are rare in early concerted 
music, Monteverdi’s opera Orfeo (1607) and Handel's oratorio 
Esther (1730) being notable exceptions; the double-action pedal 
harp, however, became a standard part of the orchestra from 1830 
onward. 

See also references under “Harp” in the Index volume. 

BretiocRaPHy.—Roslyn Rensch, The Harp (1950); W. H. Grattan 
Flood, The Story of the Harp (1905) ; Hortense Panum, Stringed In- 
struments of the Middle Ages, Eng. edition ed. and rev. by Jeffrey 
Pulver (1940); Anthony Baines (ed.), Musical Instruments Through 
the Ages (1961). (J. RR) 

HARPER, JAMES (1795-1869), founder of the U.S. pub- 
lishing firm of Harper and Brothers, was born in Newton, Long 
Island, N.Y., on April 13, 1795. At the age of 16, after a country 
school education, he was apprenticed to a printer in New York 
city. In 1817, with his younger brother John, he established in 
New York a printing business that soon became a publishing firm. 
The business was successful and two younger brothers, Josep 
Wesley and Fletcher, were brought into the firm, In 1833 Harpet 
and Brothers was adopted as the name of the firm. The abilities 
of each of the brothers supplemented those of the others and the 
firm attained an eminent position in’ the publishing business; 
James was elected mayor of New York city in 1844 but declined 
thereafter to run for public office. He died in New York on Mar 
27, 1869. 


See J. H. Harper, The House of Harper (1912). (H. J. Se) 


HARPER—HARPSICHORD 


HARPER, ROBERT ALMER (1862-1946), U.S. botanist 
whose early research on the cytology of reproduction in the fungi 
and later work on fundamental problems of morphogenesis came 
to be considered classic contributions to the understanding of living 
things, was born in Le Claire, Ia., Jan. 21, 1862. He was gradu- 
ated from Oberlin (O.) college in 1886. From 1889 to 1898 he 
was at Lake Forest (IIl.) college, where he became professor of 
botany and geology. In 1898 he was appointed professor and 
head of the department of botany at'the University of Wisconsin, 
Madison; he remained there until 1911, when he accepted the chair 
of Torrey professor of botany at Columbia university. He died 
on May 12, 1946, in Bedford, Va. (R. Bo.) 

HARPER, WILLIAM RAINEY (1856-1906), U.S. He- 
braist and first president of The University of Chicago, was born 
on July 26, 1856, at New Concord, O. His interest in Hebraic 
studies began in Muskingum college, New Concord, from which he 
graduated in 1870. In 1875, when only 19 years of age, he re- 
ceived his Ph.D. at Yale for studies in the Indo-Iranian and 
Semitic languages. In 1880, after several years of academy teach- 
ing, he'was given a professorship in Hebrew at the Baptist Union 
Theological seminary in Chicago. There he founded The Hebrew 
Student and Hebraica and organized the American Institute of 
Hebrew. He published a number of textbooks and study helps for 
the teaching of Hebrew which found wide use. In 1886 he ac- 
cepted a professorship in Semitic languages at Yale and in 1889 
was appointed Woolsey professor of biblical literature, filling 
both positions simultaneously, In 1891 he became president of 
the newly established University of Chicago (g.v.). His liberal 
aims and comprehensive plans for the new university attracted 
wide attention. Harper remained its president and head of the 
department of Semitic languages until his death on Jan. 10, 1906. 

Among his more important books are Religion and the Higher 
Life (1904); A Critical and Exegetical Commentary on Amos and 
Hosea (1905); The Prophetic Element in the Old Testament 
(1905); The Trend im Higher Education (1905). 

HARPERS FERRY, scene of John Brown’s dramatic raid, 
Oct. 16-18, 1859, has become a quiet residential town with a popu- 
lation of about 600 in Jefferson county, W.Va., U.S., located at the 
confluence of the Potomac and Shenandoah rivers where the states 
of West Virginia, Virginia and Maryland converge, about 60 mi. 
NW. of Washington, D.C., and 70 mi. W. of Baltimore, Md. (For 
details of the raid see BROWN, Jonn.) 

_In 1747 Robert Harper established a ferry across the Potomac 
river and a grist mill on the bank of the Shenandoah river. The 
purchase of land from Harper’s heirs in 1796 for the establish- 
ment of a federal armoury provided economic stimulus needed for 
the growth of the town. Pres, George Washington selected the 
site, recognizing the water-power potential of the rivers, The 
armoury attracted workmen whose need for goods resulted in the 
expansion of mercantile operations. 

In the mid-1830s the Chesapeake and Ohio canal, Baltimore and 
Ohio tailroad, and Winchester and Potomac railroad all were com- 
pleted as faras Harpers Ferry. Gradually the town became a com- 
Mercial, industrial and transportation centre for northern Virginia. 

onfederate forces under Gen. Thomas J. “Stonewall” Jackson 

captured the town, Sept. 13-15, 1862, and’took more than 12,500 
pee the largest surrender of Union forces in the American 
fae War. War-battered and flood-damaged Harpers Ferry never 

o iar and became a virtual ghost town in the years that 

Recognizing the scenic beauty and historical importance of 
PE y Ferry, the national park service embarked on a program, 
hee rized in 1944, of development and restoration. The old busi- 

S section of the town and surrounding Civil War sites comprise 

Arpers Ferry National monument. (Œ. H. K.) 
che TES, the Greek harpyiai, or snatchers, were fabulous 

cee Probably wind spirits. Their presence as tomb figures, 

Wia 7» as on the famous Harpy tomb of Xanthus in Lycia, makes 
wholl impossible that they were ghosts; the two ideas are not 

at 4 pa nadito! In Homer's Odyssey they are plainly winds 
seus Ç; TY people away; for example, they have carried off Odys- 

+e. he has been lost at sea). They are sometimes connected 
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with the powers of the underworld; thus they carried off two 
orphan sisters whose marriage was being arranged by Aphrodite 
and gave them to the Erinyes, the deities of vengeance, as serv- 
ants. Homer mentions one Harpy, Podarge (Swiftfoot), who 
seems to be of equine nature, since, according to the /liad, she 
became by the West Wind the dam of Achilles’ horses. Hesiod 
mentions two, Aello and Okypete (Stormwind and Swiftwing), 
daughters of Thaumas and of Electra, the daughter of Oceanus. 

These Harpies were in no way disgusting. Later, especially in 
the Argonautic saga, they were represented as birds with the faces 
of women, horribly foul and loathsome. They are sent to punish 
the Thracian king Phineus for his ill-treatment of his children, 
or for some other offense, and nearly starve him to death by carry- 
ing off most of his food and befouling the rest. Calais and Zetes, 
the sons of Boreas, deliver him and chase the Harpies'away. Virgil 
imitates the episode in the Aeneid ; he calls the chief Harpy Celaeno 
(Dark). 

HARPIGNIES, HENRI (1819-1916), French landscape 
painter and engraver, was born at Valenciennes on June 28, 1819. 
He took to painting comparatively late in life, entering Achard’s 
atelier in Paris at the age of 27. Between 1850 and 1865 he 
studied and painted in Italy and France, coming more and more 
under the influence of Corot, and the water colours executed dur- 
ing this period are among his finest work, Harpignies scored his 
first great success at the Salon, in 1861, with his “Lisière de bois 
sur les bords de l'Allier,” and after that year he was a regular 
exhibitor at the old Salon. In 1886 he received his first medal 
for “Le Soir dans la campagne de Rome,” which was acquired 
for the Luxembourg gallery. Many of his best works were painted 
at Hérisson in the Bourbonnais, as well as in the Nivernais and 
the Auvergne: He died on Aug. 28, 1916, at St. Privé (Yonne), 
where he had settled in 1878. 

Harpignies’s landscapes are distinguished for constructive draw- 
ing and breadth of treatment; a silvery tone pervades them. They 
may be seen in several galleries in the United States, including 
the Toledo Museum of Art and the Boston Museum of Fine 
Arts. 

HARPOCRATES (Har-pe-khrad, “Horus the Child”): see 
Horus. 

HARPOCRATION, VALERIUS (?2nd century A.D.), 
Greek grammarian, whose lexicon provides valuable information 
on a variety of subjects, was born in Alexandria. Two works were 
attributed to him, an anthology which has not survived, and the 
Lexeis ton deca rhetoron (“Lexicon of the Ten Orators”) which 
survives in two forms—one virtually complete and an epitome 
made from an earlier and better version of the text which is now 
lost. The Lexicon rhetoricum Cantabrigiense edited by P. P. 
Dobree in 1834 contains a series of extra articles from the margin 
of a Cambridge manuscript of the fuller version, The lexicon of 
Harpocration explains words, phrases, names and events mainly 
from the works of the canonical ten Athenian orators and is ar- 
ranged in alphabetical order. It is valuable both for its explana- 
tions of technical terms and Athenian institutions and for the 
numerous quotations it preserves from tragic and comic poets, 
from the Atthidographers and other historical writers, and from 
Alexandrian scholars suchas Didymus and Callimachus. It gives 
the fullest known explanation of many points in Athenian law 
and has notes of great interest on religious and architectural 
matters. 

See edition by W. Dindorf, 2 vol. (1853) ; J. E. Sandys, History of 
Classical Scholarship, vol. 1, 3rd ed. (1921). (G. B. Kn.) 

HARPOON, a barbed spear used mainly for spearing whales 
or large fish, and either thrown by hand or fired from a gun (see 
WHALING). 

HARPSICHORD, one of the most important keyboard instru- 
ments of the 16th, 17th and 18th centuries. The harpsichord prob- 
ably originated in the 14th century. It is believed to have derived 
from the application of the keyboard mechanism to a stringed in- 
strument of the dulcimer type. So much may be deduced from the 
early term clavisimbalum, “keyed dulcimer,” whence the Italian 
name for the instrument clavicembalo or cembalo and the French 
clavecin. 
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Little information on the early history of the harpsichord is 
available before the manuscript treatise of Henri Arnault of Zwolle 
(d. 1466), which includes a drawing of a harpsichord with nearly 
three octaves, B-a”, adequate for all. the music in the Buxheim 
“organ” book (c. 1470). The alternative hammer mechanism de- 
scribed by Arnault also suggests that the harpsichord may have 
developed from an earlier pianoforte of inefficient mechanism. 

Mechanism.—Each note has normally three, sometimes two, 
strings made of steel except for those of the lowest octave, which 
are of brass. The strings are plucked by the jacks, vertical strips 
of pearwood or beech that rest on the far ends of the keys and 
pass through a lower fixed jack guide and an upper jack slide, level 
with the soundboard. Above this point is a pivoted tongue, pierced 
in its upper half to take a small plectrum of crow’s quill. The 
tongue is kept upright by a weak spring of hog’s bristle or wire. 
When the key is depressed, the jack rises and the quill plucks the 
string. When the key is released, the quill again meets the string 
but the tongue swings back a little arid allows the quill to drop back 
past the string without replucking it. At this moment a small 
square of cloth, let into the top of the jack, rests on the string 
and damps the vibrations. A padded wooden jack rail that passes 
about one-half inch above the jacks keeps them from jumping out 
of their slots. This rail has been removed in fig. 1 and 2 in order 
to show the jacks and jack slides. 

Fig, 1 shows a soundboard from above. 
Two sets of strings at unison (‘“8-ft.”’) 
pitch are hitched to pins in a strip of wood 
fixed just inside the curved side, pass over 
the curved 8-ft, bridge on the soundboard, 
between the two rows of jacks, over the 
near bridge or “nut” and round the tuning, 
or wrest, pins fixed in an oak plank over 
the keys, As the two jacks for each note 
must be in line with their key, the two 8-ft. 
strings pass on either side of the jacks. 
Consequently the jacks face in opposite di- 
rections and the principal 8-ft. strings are 
slightly longer than» the corresponding 
“second unison” strings. The harpsichord 
in fig. 2 has the full three sets of strings, 
the third sounding an octave higher at “4- 
ft.” pitch. These strings are half the 
length of the 8-ft. strings and have a sepa- 
rate bridge:in the middle of the soundboard 
and have their own third row of jacks. 
The different sets of strings may be used 
separately or together by small sideways 
movements of the jack slides. The sus- 
tained tone of a harpsichord depends on 
the proportions, lightness and resonance of 
the soundboard and case, and the scaling of 
the strings. 

“Registers” signify particular combina- 
tions of the strings and jacks designed to give various tone qual- 
ities, and therefore resemble the stops of the organ. These differ- 
ences of tone quality largely depend on the relative plucking point. 
This point varies from about 10% of the length’of the string in 
the bass to 20%-30% for the principal 8-ft. register and to about 
40% for the second unison in the top octave. Thus the principal 
8-ft. is brilliant and the second unison is rounder in tone, especially 
in the treble. 

Schools of Harpsichord Building.—/ialy—From the early 
16th century, Italy produced a series of fine though simple instru- 
ments. Typical is that by Baffo in fig. 1 with both bridges on the 
soundboard, with only two 8-ft. stops and with both rows of jacks 

permanently engaged at an angle to the keyboard. Italian instru- 
ments were lightly constructed, usually of cypress and with box- 
wood topped keys, and could be lifted out of their protective outer 
cases. Their design and construction differed little during 250 
years. They have a very rich and brilliant sound and served as well 
for Domenico Scarlatti’s sonatas as for the music of Girolamo 
Frescobaldi, written c. 1600. 
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FIG. 1.— HARPSICHORD 
(WITH JACK RAIL RE- 
MOVED) BY GIOVANNI AN- 
TONIO BAFFO, VENICE, 
1574 
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Flanders —Antwerp also produced many fine harpsichords, espe- 
cially from:1570 to 1680, a large proportion being made by mem- 
bers of the Ruckers family and circle. This school was apparently 
the first to build harpsichords with a regular 4-ft. stop and with a 
second keyboard. The additional manual was initially for trans- 
position, but after the middle of the 17th century the keyboards 
were changed to the same pitch. At the same time the registers 
were rearranged to give one 8-ft. stop on the upper manual, with 
the other 8-ft. and the 4-ft. on the lower manual, The upper 8-ft, 
stop could be added to the lower keyboard by means of a coupler, 
These four-octave Flemish harpsichords largely supplied the de- 
mand throughout most of northern Europe. The rapidly develop- 
ing keyboard schools of the second half of the 17th and early 18th 
centuries demanded an increased compass, especially in the bass, 

By this time, the old Flemish harpsichords were so highly prized 
for their tone that they were conserved by adding a few extra 
notes in place of the key blocks and eventually enlarged to accom- 
modate a five-octave compass, especially in France, where this 
process was known as ravalement. This enlargement usually meant 
replacement of everything except the soundboard and sometimes 
part of the casework. This enlarged instrument without the mod- 
ern 16-ft. register was that for which Bach, Handel, the Couperins 
and all the other great baroque masters wrote and on which their 
music sounds best. 

England:—In the 16th century many Italian instruments were 
imported into England. Comparatively few English harpsichords 
were built before 1720, but after that date England rapidly became 
the leading centre for harpsichord making, largely because of the 
success of the fine full-sounding harpsichords by B. Shudi and 
J. Kirckman. These differed from the harpsichord of ¢. 1700 by 
having the two 8-ft. rows of jacks placed together, with the 4-ft. 
farthest from the player and allowing the principal 8-ft. jacks to 
play from both manuals. Thus a key depressed on the upper 


manual lifts only the near 8-ft. jack while one on the lower manual 
lifts all three jacks, The instrument illustrated in fig. 2 shows the 
changing styles in harpsichord design by having a Hans Ruckers 
soundboard of 1612 extended in the treble, an early 18th-century 
case and compass and the English disposition of jacks, Most Eng- 
lish harpsichords also included the lute stop, an extra row of jacks 
that plucked the principal 8-ft. strings at the 4% 
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FROM THE NATIONAL TRUST PROPERTY, FENTON HOUSE, HAMPSTEAD, 
OF HER MAJESTY QUEEN ELIZABETH, THE QUEEN MOTHER 

FIG. 2.—HARPSICHORD WITH SOUNDBOARD BY HANS RUCKERS, AMSTERDAM: 
1612 
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ing an attractive dry, almost brittle, sound. 

Germany.—Few harpsichords were produced in Germany, but 
in the middle of the 18th century the Hass family built some fine 
specimens with the English disposition and including one or two 
exceptional and elaborate specimens with 16-ft. registers and one 
with three manuals and a 2-ft. stop. ‘These are indicative of a 
change in musical taste that set in after Bach’s time. In Ger- 
many the makers tended to design the harpsichord like an organ; 
in France it was made to sound like a pianoforte through the use of 
plectra of soft buff leather. By 1790-it was accepted thatthe 
pianoforte was more suitable for the new romantic music, 

Modern Developments.—Throughout most of the 19th cen- 
tury, the harpsichord was considered quaint and old-fashioned, but 
the growing interest in older music after the middle of the century 
resulted in a revival of the commercial manufacture of harpsi- 
chords, starting in the 1880s, 

Twentieth-century harpsichords vary considerably because of 
the different demands of two repertories; (1) that of the great 
masters of the past, which only requires two 8-ft. and one 4-ft. 
stops but a very resonant instrument; and (2) the growing modern 
repertory, which demands 16-ft. tone, greater contrasts and variety 
in tone colour, rapid stop control while playing, and a frame that 
will resist. strenuous conditions, (G: F. Or.) 

HARPY EAGLE, powerful 
eagles named after the mytho- 
logical half-bird, half-woman 
monsters (see Harpies), They 
are largely South American and 
include the great harpy or Mexi- 
can imperial eagle © (Harpia 
harpyja), most powerful of 
eagles, ranging to southern Brazil, 
and the crowned harpy (Harpy- 
haliaetus). Elsewhere are found 
the New Guinea harpy (Harpy- 
opsis) and the large Philippine 
monkey-eating forest eagle 
(Pithecophaga jefferyi). 

Most harpy eagles stand over 
three feet high and present a for- 
midable appearance. Although 
slow of flight, they are powerfully 
armed with hooked beak and 
large talons. See also EAGLE. 

HARRAN (Haran; Rom. 
CARRIHAE);, a historic site of stra- 
tegic importance on the Belikh 4 
niver, is in modern times a small 
town 24 mi. SSE. of Urfa 
(Edessa) in the Urfa il of Tur- 
key, The ancient town lay on the road that ran westward from 
Nineveh to the crossing of the Euphrates’ at Carchemish and was 
Tegarded as of considerable consequence by the Assyrian kings: Its 
chief cult in Assyrian times was that of the moon-god. As Haran, 

e town js frequently mentioned in the Bible. It was there that 

braham’s father, Terah, settled with Abraham and all his family 
When they had left Ur of the Chaldeans (Gen. xi, 31-32), The 
Story of this migration, and of Abraham’s further migration from 

‘aran after Terah’s death, is told again in Acts vii, 2-4. 

n Roman times Harran, as Catrhae, was the scene of the disas- 
us defeat of Crassus by the Parthians in 53 B.C. (see CARRHAE, 
ee or). Three anda half cénturies later the emperor Galerius 

as defeated at Carrhae by the Persian king Narses (AD. 296). 
k fee the emperor Caracalla had been murdered there'in 217 

© Preparing for a campaign against the Parthians. 
à till a place of importance in the 12th century, Harran was 
SON the scene of a battle when Bohemund, the Norman prince 
Ge was defeated there by the Turks in a decisive battle 
Pali ). Later in the century Harran formed part of the princi- 
ity of the atabeg Zangi. $ 

RIER, any hawk in thè genus Circus, subfamily Cir- 

» With face feathers arranged into a disc and oval nostrils. 
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They are moderate in size (17- 
23 in., females larger and usually 
much different in colour) and, in § 
most species, display a distinct 
white rump-patch. These preda- 
tors, with wings somewhat angled f 
up, fly low over open country, 
particularly marshes, in search of 
small mammals, reptiles, insects, 
frogs and sometimes birds. The 
nest is usually on the ground in 
marshes, or in tall grass, with four 
to six dull whitish or bluish eggs; 
the spotted harrier (Circus as- 
similis) of Australia and Celebes 
is noted for tree-nesting habits. 

The best known is the hen har- 
rier (C. cyaneus), ranging across 
Europe and Asia from the arctic 
tundras south to the Pyrenees, 
Italy, Turkestan and Tibet. An allied form, the marsh hawk (C. c. 
hudsonius) lives in North America, from Alaska and Newfound- 
land south to California, Texas, Ohio and Virginia; in winter it 
shifts southward. Females and young are brown; the bluish-ash 
males, whitish below, are known as blue hawks. Also common is 
the marsh harrier (C. aeruginosus), over most of Europe and the 
Mediterranean shores of north Africa to Mongolia, and Montagu’s 
harrier (C. pygargus), having the samé temperate range but with 
longer wings, more slender body and darker colours. The pallid 
harrier (C. macrourus) breeds from the Baltic to southeastern 
Europe and central Asia. Allied species are the cinereous harrier 
(C. cinereus), Peru to the Straits of Magellan; long-winged harrier 
(C. buffoni), over all of South America, especially east of the 
Andes; South African marsh harrier (C. ranivorus), ranging north 
to Uganda on the east; pied harrier (C. melanoleucus), central 
eastern Asia from Lake Baikal to northeastern China; allied har- 
rier (C. approximans), Australia, New Zealand, New Guinea, New 
Caledonia’ and the Fijis; eastern marsh harrier’ (C; spilonotus), 
central Asia and Madagascar; and black harrier (C. maurus), 
southern South Africa. 

See also HAWK. (G. F. Ss.) 

HARRIGAN, EDWARD (Neb) (1845-1911), U.S. actor, 
producer and playwright, was born in New York city on Oct. 26, 
1845. His theatrical career began in San Francisco, Calif., where, 
in 1861, he was singing with Lotta’ Crabtree at the Bella Union. 
After developing his skill as a comedian, Harrigan formed a team 
with Sam Rickey and returned to New York. In 1872 he formed 
a new partnership with Tony Hart (original name Anthony Can- 
non), and Harrigan and Hart remained a team until 1885. In 
1876 they became co-managers of the Theatre Comique. After a 
new theatre was destroyed by fire in 1884, Harrigan became sole 
manager of Harrigan’s Park theatre. 

During his long career Harrigan wrote several hundred sketches 
and plays, mostly burlesques. His most popular creation was The 
Mulligan Guard, first produced in 1873. Harrigan died on June 6, 
1911. (S. W. HL) 

HARRIMAN, EDWARD HENRY (1848-1909), U.S. 
financier and railroad magnate, was born at Hempstead, N.Y., 
Feb. 25, 1848. He became a broker’s clerk in New York at an 
early age, and in 1870 was able to buy a seat on the New York 
Stock exchange on his own account. Harriman’s career in railroad 
management started with executive positions with the Illinois Cen- 
tral. In 1898, his career as a great railway organizer began with 
his formation, by the aid of the bankers, Kuhn, Loeb & Co., of a 
syndicate to acquire the Union Pacific line, which was then in the 
hands of a receiver. Having brought the Union Pacific out of 
bankruptcy into prosperity, he utilized his position to draw other 
lines within his control, notably the Southern Pacific in 1901. His 
abortive contest'in 1901 with James J. Hill for the control of the 
Northern Pacific led to one of the most serious financial crises 
ever known on Wall Street. At his death, on Sept. 9, 1909, his 
influence was estimated to extend-over 60,000 mi. of track. Har- 
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riman’s methods excited the bitterest criticism, culminating in a 
stern denunciation from Pres. Theodore Roosevelt in 1907. 

His son, WILLIAM AvERELL HARRIMAN (1891- ), entered 
the employment of the Union Pacific in 1915 and was board chair- 
man, 1932-46. Although he held numerous positions in the busi- 
ness world, Averell Harriman was best known for his governmental 
service, beginning with an administrative position with the NRA 
in 1934. He was ambassador to the U.S.S.R. (1943-46) and to 
Great Britain (1946); secretary of commerce (1946-48) ; and 
director of the Mutual Security agency (1951-53). In, 1954 he 
was elected governor of the state of New York; in 1958 he was 
defeated for re-election, Pres. John F. Kennedy called upon 
Harriman to undertake a variety of assignments related to foreign 
affairs and in April 1963, at the age of 71, Harriman became under- 
secretary of state for political affairs. (W. H. D.) 

HARRINGTON, EARLS OF. The English title earl of 
Harrington was first created for the diplomatist and politician 
WILLIAM STANHOPE (c. 1683-1756), a distant cousin of the more 
famous statesman James Stanhope (1673-1721), 1st Earl Stan- 
hope. Educated at Eton, William Stanhope was British ambassa- 
dor in Spain 1721-27 and 1729-30 and was created Baron Har- 
rington in Jan. 1730. He was secretary of state for the northern 
department from 1730 to 1746 except for a short interval (1742- 
44), when he was president of the council, He was created earl 
of Harrington in 1742. He was lord lieutenant of Ireland (1746- 
50) and died in London on Dee. 8, 1756. 

Leicester (1784-1862), 5th earl, was a soldier and a politician 
of advanced views, who worked with Lord Byron in the cause 
of Greek independence, although his later speeches in the house 
of lords displayed a much more conservative temper. WILLIAM 
(1922- ), 11th earl, succeeded his father in 1929, and is also heir 
presumptive to the viscountcy of Stanhope. 

HARRINGTON (Harincton), JAMES (1611-1677), Eng- 
lish political philosopher, best known for his major work Oceana, 
a treatise on the ideal state which must be understood in terms 
of the political and economic conditions of 17th-century England, 
but which contains ideas that have gained importance far beyond 
their historical context. Harrington, a member of the English 
nobility, was born at Upton on Jan, 7, 1611. (He should not be 
confused with his cousin, Sir James Harrington, a member of the 
commission which tried Charles I.) He studied at Trinity col- 
lege, Oxford, and traveled extensively in continental Europe. Al- 
though he was a devoted exponent of the ideas of republican gov- 
ernment, he won the esteem of Charles I, whom he served and 
whose execution he deeply deplored. Moreover, Harrington’s ideas 
initially failed to gain Cromwell’s approval. Oceana was confis- 
cated while it was being printed; only after the intervention of 
Cromwell’s daughter was it published in 1656. 

Harrington’s persistence in his republican views after the restora- 
tion of the monarchy led to his imprisonment in 1661, from which 
he was released after he had become physically and mentally ill. 
He died on Sept. 11, 1677 at Westminster. 

“Oceana” is the name of the ideal state which Harrington en- 
visaged for England. Olphaus Megaletor, a pseudonym for Oliver 
Cromwell, is its protector, who retires into private life after a 
republican government under a constitution has been firmly es- 
tablished. The treatise Oceana has been regarded as a Utopia. 
However, such developments in American political history as the 
adoption of written constitutions, the reliance on bicameral leg- 
islatures, rotation in office, the use of the secret ballot and the 
provision for indirect election of the president must be under- 
stood, in part, in terms of the influence of Harrington’s ideas. 

Of particular interest is Harrington’s idea that political power 
follows economic power. This idea, which was extensively de- 
veloped in Oceana, may be regarded as the first important restate- 
ment of Aristotle’s theory of constitutional stability and revolu- 
tion. In his Politics, Aristotle emphasized that constitutional 

stability in a polity is attained by a unification of political and 
economic power; The contemporary version of this aspect of 
Aristotle’s theory is that democracy is most stable where there 
is a strong middle class. The other, corresponding aspect of 
Aristotle’s theory is that whenever political and economic power 
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are separated, a revolution is likely to occur. Through Harring- 
ton’s influence this theory appears in American political thought 
in such diversified forms as Jefferson’s defense of an agrarian de. 
mocracy and the antitrust policies of Roosevelt and Wilson. 

In 20th-century research in the social sciences, the Pareto-Davis 
theory of income distribution and political disturbances has pro- 
vided a mathematical index for measuring the concentration of 
economic power and its relation to civil wars and revolutions. In 
terms of such a wide perspective, it may be suggested that Har- 
rington’s idea of the relation of political and economic power rep- 
resents a fusing link between classical Greek thought, modern po- 
litical history and contemporary research, 

John Toland’s edition of Harrington’s Works was first published 
in 1700; subsequent editions appeared in'1747 and 1771. Oceana 
has been edited by H. Morley (1887) and S. B: Liljegren (1924), 

Brsuiocraruy.—For appraisals of Harrington's ideas and) influence, 
see T. W. Dwight, “Harrington,” Political Science Quarterly, vol, 2:1- 
44 (March 1887); H. F, Russell Smith, Harrington and His Oceana 
(1914) ; R. H. Tawney, “Harrington's Interpretation of His Age,” Brit- 
ish Academy, London, Proceedings, 1941, vol. 27:199-223 (1944) ; J.N. 
Shklar, “Ideology Hunting: the Case of James Harrington,” American 
Political Science Review, 53:662-692 (Sept. 1959); 

For a discussion of the Pareto-Davis theory in relation to Aris- 
totle’s and Harrington’s concepts of political and economic power, see 
F. Kort, “The Quantification ef Aristotle’s Theory of Revolution,” 
American Political Science Review, vol, 46:486-493 (June Ap 

HARRIOT (Harrorr), THOMAS (1560-1621), English 
scientist, who specialized in mathematics and astronomy, was’born 
and educated at Oxford. Sir Walter Raleigh made him scientific 
adviser on the expedition of 1585-86 to Roanoke, Va. Harriot’s 
observations are found in A Briefiand True Report (1588), often 
reprinted, e.g., in Richard Hakluyt’s Voyages (1600). He became 
the leading scientist of the circle around Raleigh and received/a 
pension from the earl of Northumberland, In his algebra, Artis 
analyticae praxis ad aequationes algebraicas resolvendas (1631), 
he improved the theory of equations, noting the relation between 
coefficients and roots, and also improved notation, introducing 
the signs > (greater than) and < (less than). The book was 
influenced by Francois Vieta and, in turn, influenced John Wallis. 
Harriot constructed telescopes—the first one contemporaneously 
with Galileo—studied sunspots and comets and corresponded 
with Kepler on the refraction of light. He died July 2, 1621," 
London. 

Bruiocrapny—B. Jaffe, Men of Science in America’ (1944); H. 
Stevens, Thomas Hariot (1900); M. C. Bradbrook, The School of 
Night (1936). (D.J; S.) 

HARRIS, SIR ARTHUR'TRAVERS, rst Bart. (1892- 

), British air marshal, best known for his outstanding work 
as air officer commander in chief, bomber command, was born at 
Cheltenham, Gloucestershire, on April 13, 1892, and was edu- 
cated at Gore court, Sittingbourne. In World War I he first 
served with a Rhodesian regiment in German West Africa, and 
then, commissioned in the Royal Flying Corps, flew as a pilot 1 
France and with the home defense command. Afterward he se! 
in India and the middle east and on the planning staff in England 
before commanding a bomber group. 

From 1940 to 1941 he was deputy chief of air staff, and in the 
latter year headed a delegation to the United States. He held the 
most important and arduous post of commander in chief of bombet 
command with the greatest resolution between Feb. 1942 an 
Sept. 1945. During his command the bombing offensive against 
Germany was developed on an immense scale and is gene 
thought to have contributed greatly to the defeat of that country: 
Sir Arthur Harris was created a baronet in 1953. (E. B. Bx.) 

HARRIS, GEORGE WASHINGTON (1814-1869), us. 
writer, one of the humorists of the old southwest who preceded and 
to some extent prepared the way for Mark Twain, was born in Ae 
legheny City, Pa., on March 20, 1814, and lived most of his life 
at Knoxville, Tenn., and in the surrounding Great Smoky moun 
tains. From the early 1840s until his death, Dec. 11, 1869, he wrote 
humorous tales for Tennessee newspapers, the New York Spirit o 
the Times and other publications which were reprinted widely over 
the entire country. The best of his tales, published in a book; Su 
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Lovingood’s Yarns ( 1867), surpasses anything before Twain, in the 
words of a leading critic, “for vivid imagination, comic plot, Rabe- 
Jaisian touch, and sheer fun.” Harris achieves this high level of 
excellence by being an oral storyteller with a rare.kind of dramatic 
imagination, He gets his tales going by introducing his comic nar- 
rator Sut Lovingood, a “long-legged, short-bodied, small-headed, 
hog-eyed, natral-born durn’d fool” who takes the reader into a 
wonderful world of fantasy where anything can happen—and does. 
There camp meetings, quiltings, frolics, horse races and even po- 
litical gatherings spring to life in scent, sound, form, colour and 
motion that are hilariously comic, The manuscript of another 
book, accepted by the publishers, was lost when Harris died on the 
train returning home. 
See Walter Blair, Native American Humor (1937; new ed., 1960) 
(D. Dy.) 
HARRIS, JOEL CHANDLER (1848-1908), U.S. author, 
creator of the American folk character, Uncle Remus, was born in 
Eatonton, Ga., Dec. 9, 1848. As apprentice on a weekly plantation 
paper, The Countryman, he obtained the real basis for his later 
work. He established a reputation as a brilliant paragrapher, 
humorist and writer of dialect while employed on newspapers at 
Macon, Ga., New Orleans, La., Forsyth and Savannah, Ga., and 
finally on the staff of the Atlanta (Ga.) Constitution for 24 years. 
In 1879 the “Tar-Baby Story” appeared in the Atlanta Constitu- 
tion and created a vogue for a distinctive type of dialect litera- 
ture. This and successive Uncle Remus stories won for Harris a 
secure place in American literature. The pattern was new; Uncle 
Remus, the wise, genial old Negro, tells animal stories to the little 
boy, son of a plantation owner, and interweaves his philosophy 
of the world about him. Harris recorded the speech of the plan- 
tation Negro faithfully, Speaking through Uncle Remus, he cap- 
tured not only what the Negro said but how he said it—the poetic 
impulse, gift for narrative and condensation, humour and pictorial 
language. Uncle Remus: His Songs and Sayings was published in 
book form in 1880, followed by Nights With Uncle Remus (1883), 
Daddy Jake, the, Runaway (1889), Uncle Remus and His Friends 
(1892), The Tar Baby (1904), Uncle Remus and Brer Rabbit 
(1906) and other volumes of a similar type. Included in a series 
of children’s books were: Little Mr. Thimblefinger and His Queer 
Country (1894), The Story of Aaron (1896) and Aaron in the 
Wildwoods (1897). Mingo, and Other Sketches in Black and 
White (1884), Free Joe and Other Georgian Sketches (1887), 
Sister Jane, Her Friends and Acquaintances (1896) and Gabriel 
Tolliver (1902) reveal Harris’ ability to vitalize other southern 
types. On the Plantation (1892) is valuable because of its auto- 
biographic nature. From 1907 until his death in Atlanta, on July 3, 
1908, he edited Uncle Remus’s Magazine. © — x 
„ Harris’ works are among the finest examples of the “local colour” 
literature that flourished in the 1870s and ’80s, With an unerring 
instinct for dialect and a firm grasp of character, he depicted the 
Vanishing plantation life with charm and sympathy. 
(op rocRPEY —R, L. Wiggins, The Life of Joel Chandler Harris 
Narri; pe Collier Harris, The Life and Letters of Joel Chandler 
(1931) ; Senne (ed.), Joel ‘Chandler Harris, Editor and Essayist 
. C. paela Brewer Brookes, Joel Chandler Harris, Folklorist (1950) ; 
(May 1 aoe Joel Chandler Harris and Negro Folklore,” Dial 
1607-190) 19); J. B. Hubbell, The South in American Literature, 
1900, pp. 782-795 (1954). (S. B. B.; X) 
Ro RIS, JOHN (c. 1666-1719), English writer, best known 
a € editor of the Lexicon technicum; or Dictionary of the Arts 
Sciences (1704), which is the earliest English encyclopaedia 
See also ENCYCLOPAEDIA), and as the compiler of a Collection of 
ae and Travels (1705). Harris was a scholar of Trinity 
one Oxford, and afterward took orders. In 1698, at St. Paul’s 
å Ve ral, he delivered the seventh series of the Boyle lectures— 
Lene Objections Against the Being of God and His Attributes 
mye xt onsidered and Fully Refuted. Between 1702 and 1704 he 
ae at the Marine coffeehouse, Birchin lane, London, the mathe- 
r pa lectures founded by Sir Charles Cox. The friendship of 
R. eam Cowper, afterward lord chancellor, secured for him 
Fy aes of church preferments. He showed himself an ardent 
reyes of the government and engaged in a bitter quarrel with 
€v. Charles Humphreys, afterward chaplain to Henry Sachev- 
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erell, who held him up to ridicule in The Picture of a High-Flying 
Clergyman (1716). Harris was one of the early members of the 
Royal society and for a time acted as vice-president. He died on 
Sept. 7, 1719. 

HARRIS, ROY (i898- ), U.S. composer who helped 
establish the distinctive features of the modern American school, 
was born in Lincoln county, Okla., on Feb. 12, 1898. Harris’ musi- 
cal development came relatively late. After studying in California 
with Arthur Farwell, Arthur Bliss and others, he went to. Paris in 
1926 to study with Nadia Boulanger. His first significant work 
was a concerto for clarinet, piano and string quartet (1927). After 
returning to the U.S. in 1929, he accepted various teaching positions 
and was also active as an organizer of music festivals, 

Harris’ works are marked by broad tonal melodies and asym- 
metrical rhythms. Some of his works reflect scenes of American 
life: When Johnny Comes Marching Home, ʻa symphonic over- 
ture on a Civil War song (1935); Folksong Symphony with 
chorus (1940); Kentucky Spring (1949). His Sixth Symphony 
(1944) bears the subtitle Gettysburg Address, its four movements 
inspired by Lincoln’s ideals, 

Of his seven symphonies, the best known is the third (1939), 
written in a single movement with contrasting sections of lyrical 
and dramatic nature. His Fifth Symphony (1943) has a vigorous 
proclamatory quality and his Seventh, performed in 1952, shows 
his characteristic harmonic, melodic and rhythmic features to be 
further strengthened and developed. 

In chamber music Harris follows classical models, He wrote 
three string quartets, a piano trio, a piano quintet and a 
string quintet. Particularly interesting is his third string quar- 
tet (1939) in the form of four preludes and fugues in modal 
harmony. 

See N. Slonimsky, “Roy Harris,” in The Musical Quarterly, Jan. 
1947. (N. Sy.) 

HARRIS, WILLIAM TORREY (1835-1909), U.S. edu- 
cator, probably the most widely known public school educator and 
philosopher in the United States during the late rgth century, was 
born in North Killingley, Conn., on Sept. 10, 1835. He attended 
Yale college and then worked as a teacher and later superintendent 
of schools in St. Louis, Mo, (1868-80). He served as U.S. com- 
missioner of education from 1889 to 1906. As a practical school 
man, Harris was an effective administrator and innovator. He 
introduced into the curriculum such studies as art, music, science 
and manual arts, and he favoured the professional study of educa- 
tion for teachers in training. He worked to extend the public high 
school and incorporated the kindergarten into the regular school 
system of St. Louis. As a philosopher and psychologist, Harris 
was conservative and synthetic rather than original, embracing 
German idealism, American transcendentalism, Christianity, phre- 
nology and mental discipline. He lectured for several summers 
at the Concord School of Philosophy, but Hegelian idealism was 
retreating and Harris was not creative enough to stem the tide of 
Naturalism, (See also Neo-HEGELIANISM.) 

A prolific writer of several hundred philosophical and educa- 
tional articles, Harris was also editor of the Journal of Speculative 
Philosophy, Appleton’s International Education Series and Web- 
ster’s New International Dictionary. 

Harris died at Providence, R.I., on Nov. 5, 1909. 

See Kurt Leidecker, Yankee Teacher (1946). (R.F. Bs.) 

HARRISBURG, capital city of Pennsylvania, U.S., and 
seat of Dauphin county, lies on the east bank of the Susquehanna 
river, 101 mi. W.N.W. of Philadelphia. 

The population was 79,697 in 1960; 89,544 in 1950; and 83,893 
in 1940, Ringed by independent boroughs and townships, Harris- 
burg was unable to expand its boundaries, and the central city lost 
population. The trend toward suburban living was aggravated in 
Harrisburg by slum clearance and public works projects that re- 
duced housing in once thickly settled downtown. sections. A truer 
picture of the community's growth is reflected in the figures for 
the standard metropolitan statistical area (Dauphin and Cumber- 
land counties) which had a population of 345,071 in 1960; 292,241 
in 1950; and 252,219 in 1940. (For comparative population figures 
see table in PENNSYLVANIA: Population.) 
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Incorporated boroughs adjacent to the city include Steelton, 
Paxtang and Penbrook in Dauphin county; Camp Hill, Lemoyne, 
New Cumberland, Shiremanstown, West Fairview and Wormleys- 
burg in Cumberland county. Other significant communities in 
the metropolitan area are Middletown, Hummelstown and Hershey 
in Dauphin county; and Mechanicsburg, Carlisle and Shippens- 
burg in Cumberland county. 

Located at the head of the Cumberland and Lebanon valleys and 
at the site of one of the best fords on the Susquehanna, the Harris- 
burg area has been a communications crossroads since Indian 
times. John Harris, an Englishman from Yorkshire, received a 
licence to trade with the Indians in 1705; and about 1718 he estab- 
lished a trading post on the site of Harrisburg and soon began to 
operate a ferry. The settlement, known as Harris’ Ferry, grew 
and in 1785 when Dauphin county was created, a town was laid 
out by John Harris, Jr., assisted by William Maclay, which for a 
time was called Louisbourg in honour of Louis XVI. This title 
was never widely used, being first set forth in commissions issued 
by the supreme executive council to justices of the peace for the 
town in 1786; the borough charter of 1791 used the name Harris- 
burg as did the city charter of 1860. 

With the removal of the state capital to Harrisburg in 1812, 
it became a political and governmental centre as well as the hub 
of interior transportation. Among the notable political events 
in the city were the national tariff convention of 1827, the Buck- 
shot War of 1838, and the first national Whig nominating conven- 
tion in 1839, which named William Henry Harrison for U.S. 
president. In transportation, key events included the laying of 
the first lock in the famous Pennsylvania canal in 1827, the estab- 
lishment of the first railroad in 1836, and the building in 1847 of 
the first link in the main line of the Pennsylvania railroad from 
Harrisburg to Pittsburgh. 

Harrisburg’s role as a governmental and communications centre 
made it the first major objective of the Confederate army when 
Gen. Robert E. Lee invaded Pennsylvania in June 1863. Con- 
federate forces occupied Carlisle on June 27, and two days later a 
skirmish between Confederate and Union outposts was fought at a 
point about 3 mi. W. of Harrisburg in present Camp Hill. The in- 
vading forces then withdrew to concentrate at Gettysburg, where 
they were defeated in a three-day battle on July 1-3, 1863. 

In the period after the Civil War, Harrisburg continued to be 
an important transportation centre and also enjoyed growing in- 
dustrial development: Civic planning and improvement kept pace 
with 20th-century progress; and by mid-20th century the city 
had become the metropolis for an expanding group of industrial 
and residential suburbs. 

Harrisburg has a diversified economy based upon manufactur- 
ing, transportation, wholesale and retail trade and governmental 
activities. The leading types of manufacture are steel and steel 
products, food products, airplane parts, clothing and shoes. Both 
the Reading and the Pennsylvania railroads maintain large freight 
classification yards. Many people in Harrisburg are employed by 
the state government, while others work at the nearby Olmsted 
air force base at Middletown, the naval supply depot at Me- 
chanicsburg, and the New Cumberland army general depot. 

The city is dominated by the group of state capitol buildings, 
which occupy a 68-ac. park in the downtown section. The main 
capitol, completed in 1906, was built to replace the first capitol 
which was completed in 1822 and destroyed by fire in 1897. The 
272-ft. capitol dome, patterned after St. Peter’s in Rome; is the 
most prominent feature of the Harrisburg landscape. The paint- 
ings, statuary and other decorative features of the capitol are 
justly famous. Eight other major buildings, including the Penn- 
sylvania State museum, are in the capitol group. 

Cultural facilities in the Harrisburg area are excellent and in- 
clude a symphony orchestra, a community theatre, an art associa- 
tion, a historical society and the state library. Parks, golf courses 
and other recreational facilities are numerous in Harrisburg and 
vicinity. An outstanding scenic attraction is the five-mile-long 
parkway along the Susquehanna. (S. W. Hm.) 

HARRISON, (THOMAS) ALEXANDER (1853-1930), 
U.S. painter, whose reputation rests primarily on his marine pic- 
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tūres, was born in Philadelphia, Pa., on Jan. 17, 1853, and 5 
ať the Pennsylvania Academy of Fine Arts and the École 
Beaux-Arts, Paris, where he went in 1878. Chafing under 
restraints of the schools, he went into Brittany, and at Pont A 
and Concarneau turned his attention to marine painting and 
scape. In 1882 he sent a figure piece to the Salon, a fisher boy. 
the beach, which he called “Chateaux ‘en Espagne.” This pi 
attracted much attention. He received many awards, inclu 
the Temple gold medal, Philadelphia (1887), first medal, P: 
exhibition (1889), and medals in Munich, Brussels, Ghent, Vi 
and elsewhere. Harrison died in Paris on Oct. 13, 1930. 

Harrison’s brother, (LovELL) Brrce Harrison (1854-1929 
was also a painter. He is identified especially with the Woodstock 
(N-Y.) art colony. 

HARRISON, BENJAMIN (1833-1901), 23rd_ presi 
of the United States, was born at North Bend, near Cincinnati, 
Aug. 20, 1833. His great-grandfather, Benjamin Harrison of 
ginia, was a signer of the Declaration of Independence and thi 
times governor of Virginia (1781-84). His grandfather, Willi 
Henry Harrison (g.v.; 1773-1841), was the 9th president of tl 
United States. His father, John Scott Harrison (1804-78), serv 
as Whig congressman from the 2nd Ohio district in the nati 
house of representatives from 1853 to 1857. i 

Benjamin was born of his father’s marriage to Elizabeth Irwin 
of Mercersburg, Pa., and was one of eight children by this m 
riage, only six of whom grew to maturity. He spent his youth | 
his father’s farm at the junction of the Big Miami and Ohio rivei 
He was prepared for college by private tutors, studied for th 
years at the Farmers’ college in Walnut Hills near Cincinna 
and in 1852 graduated from Miami university at Oxford, O. 1 
was a diligent student, leaning particularly to political science 
history, and during his college life showed a marked talent | 
extemporaneous speaking. After graduation he devoted himself to 
the study of law and in 1854 was admitted to the Ohio bar. a 

At the age of 21, Harris 
moved from Ohio to Indian 
lis, then a town ‘of only 16 
inhabitants but the fast-gro 
capital of Indiana. While 
gaged in building up his law pi 
tice he became active in then 
Republican party and was elected 
city attorney of Indianapolis i 
1857 and reporter of the supreme 
court of Indiana in 1860. 

Both his legal and his poli 
careers were interrupted by 
Civil War. In 1862 he helped 
recruit the 70th regiment of 
ana volunteers, becoming its 
onel. For the next year and 
half his regiment guarded 
roads and engaged in 
skirmishes in Kentucky and Ten- 
nessee. It was then attached io 

Gen. William T. Sherman’s com 
mand and participated in hard fighting in the Atlanta camp 
In recognition of his “ability and manifest energy and galla t1 
in command of a brigade” he was promoted to the brevet rank of 
brigadier general. p 

At the close of the Civil War, Harrison resumed the prac 
of law in Indianapolis. He also worked diligently to advan 
the interests of the Republican party, publicly castigating t 
Democratic party as the party of treason and supporting the P 
gram of the Radical Republicans toward the South. He opp! 
the Liberal Republican schism of 1872, spoke out against 
inflation advocated by the Greenback party (g.v.), and play 
a leading role in bringing about a peaceful solution of a strike 
1877 in Indianapolis. Becoming a candidate for the Republi 
nomination for governor of Indiana in 1872 he failed of nomini 
tion, and when nominated in 1876 failed’ of election. } i 

His energetic campaign for the governorship brought him nad 
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tional prominence. As chairman of the Indiana delegation to the 
Republican’ national convention in 1880 he swung his delegation 
to James A. Garfield (g.v.) and later campaigned for Garfield’s 
election. In Jan. 1881 he was elected by the Indiana legislature 
as U.S. senator and chose to fulfill the duties of his new position 
rather than accept a cabinet post that was offered him. His in- 
fluence with the White House waned after Garfield’s assassination 
and his Indiana rival, Walter Q. Gresham (q.v.), was appointed 
to the cabinet of Pres, Chester A. Arthur (g.v.). 

Senator Harrison favoured the merit system for federal ap- 
pointments and supported the Pendleton act of 1883. He served 
on committees dealing with military affairs, Indian affairs, trans- 
portation routes to the seaboard, foreign relations and territories. 
As chairman of the last-named committee he sponsored a bill es- 
tablishing civil government in Alaska, worked to preserve and 
enlarge the national parks and took an active part in urging the 
admission of new states. Six states—North Dakota, South Da- 
kota, Washington, Montana, Idaho and Wyoming—were later 
admitted during Harrison’s term as president. He opposed Presi- 
dent Cleveland’s vetoes of pension bills, helped to enact the 
Interstate Commerce act in 1887 for the regulation of the nation’s 
railroads, and throughout his senatorial term supported the pro- 
tection principle in the tariff legislation of his party. 

He failed of re-election by the Democratic state legislature in 
1887 but became Indiana’s “favourite son” for the Republican 
presidential nomination at the Chicago convention in the fol- 
lowing year, Indiana’s position as a doubtful state, the support of 
his devoted friends there and the endorsement of James G. Blaine 
(g.v.) gave him the nomination. In the ensuing election he de- 
feated Cleveland, receiving 233 electoral votes to Cleveland's 168. 

Harrison’s presidency (1889-93) was marked by new ventures 
in foreign policy and a deteriorating domestic situation, During 
his administration the United States participated in the first Inter- 
national Conference of American States (see PAN AMERICAN CON- 
FERENCES) presided over by Secretary of State Blaine; was repre- 
sented in the Berlin conference concerning the Samoan Islands; 
convoked an international monetary conference; concluded trea- 
ties of commercial reciprocity with many foreign countries; re- 
solved peaceably a bitter controversy with Chile; and negotiated 
a convention for the arbitration of a troublesome dispute with 
Great Britain involving fur seals in the Bering sea. In domestic 
affairs enactment of the Sherman Anti-Trust act in 1890 was to 
have far-reaching results in the future. Of more immediate im- 
Portance were the beneficial effects of the McKinley tariff bill on 
American industry, but they were partly offset by the inflationary 
results of the Sherman Silver Purchase act. The Democrats won 
a majority in the house of representatives in the election of 1890. 

e growing Populist discontent and the Homestead and other 
strikes that occurred after Harrison’s renomination at the Minne- 
apolis convention in 1892 largely accounted for his defeat for a 
Second term by an electoral vote of 145 to 277 for Cleveland. 
(See also Unrrep STATES [or America]: History.) 

After leaving the White House, Harrison returned to his law 
Practice in Indianapolis. He contributed articles to magazines 
and wrote two books, This Country of Ours (1897) and Views of 
an Ex-President (1901). In 1898-99 he served as leading counsel 
or Venezuela in the arbitration of its boundary dispute with Great 

Titain at Paris, 

Trison’s outstanding traits displayed in his public career 
Were his legal acumen, industry, high moral principles, devotion 
to duty and loyalty to the principles of the Republican party. As 
President he accepted the constitutional limitations of his office. 
wae himself as the legal advocate of the American people 
abil eed his duties conscientiously and with dignity and 
Sil y but failed to provide magnetic leadership. After the war 
w Spain (1898) ‘he criticized the policy of denying full consti- 

onal rights to the newly acquired territories. iets 
& atrison was married twice, first in 1853 to Caroline Lavinia 

ott, by whom he had a son and a daughter and who died in the 

«ute House in Oct. 1892, and second to Mrs. Mary Scott Lord 

mmick in 1896, by whom he had a daughter. He died at 

ndianapolis on March 13, 1901. 
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Brsriocrapuy.—Harry J. Sievers, S.J., Benjamin Harrison, Hoosier 
Warrior, 1833-1865 (1952) and Benjamin Harrison, Hoosier States- 
man; From the Civil War to the White House, 1865-1888 (1959). A 
campaign biography of Harrison was published in 1888 by Gen. Lew 
Wallace and another in 1892 by Col. Thomas W. Knox. The Harrison 
papers are in the Library of Congress, Washington, D.C. (D.M. D.) 

HARRISON, FREDERIC (1831-1923), English jurist and 
man of letters, one of the founders of the Sociological society in 
London and a leader of the positivist movement in England, was 
born in London on Oct. 18, 1831. He was educated at King’s col- 
lege school, London, and at Wadham college, Oxford, where, after 
taking classical first-class honours in 1853, he became a fellow. 
In 1855 in Paris he talked with Auguste Comte and became a de- 
voted follower of his thought and writings. 

Harrison was called to the bar in 1858 and practised in equity. 
His interest in the betterment of the workers led to his appoint- 
ment on the Royal Commission on Trade Unions, 1867-69, and 
through its reports he had a paramount influence on the shape of 
trade union law between 1868 and 1906. In 1869 he was secretary 
to the Royal Commission for Digesting the Law. From 1877 to 
1889 he was professor of jurisprudence and international law under 
the Council of Legal Education. In 1889 he became an alderman 
of the newly formed London County council, resigning in 1893. 

Harrison’s life may best be understood, however, as an attempt 
to introduce the sociology of Auguste Comte into England. As 
president of the English Positivist committee from 1880 to 1905, 
he lectured and wrote extensively on these principles and on the 
religion of humanity. The Positivist Review carried his views 
beyond the audience of Newton hall, the London centre of the 
English positivists. In addition to this work he also took an active 
part with Sir Patrick Geddes in the foundation of the Sociological 
society (later, the Institute of Sociology) in 1903; this society at- 
tempted to combine the philosophical and historical approach of 
Comte with that of the practical field enquiry into social problems. 

In mid-life he virtually retired from political life and legal prac- 
tice to devote himself to writing. From rgoo onward books and 
essays flowed from his pen; he wrote on famous men, on history, 
on morals and on religion, as well as on the political issues of the 
day, He died at Bath, Somerset, on Jan. 14, 1923. 

Harrison’s principal works include Oliver Cromwell (1888) ; 
Humanity: Religious Systems of the World (1890); Positivism: 
Its Position, Aims and Ideals (1901); Ruskin (1902); The Creed 
of a Layman (1907); National and Social Problems (1908); Auto- 
biographical Memoirs, 2 vol. (1911); The Positive Evolution of 
Religion: Its Moral and Social Reaction (1913). 

See Austin Harrison, Frederic Harrison (1927). kd fae eked, 

HARRISON, JANE ELLEN (1850-1928), English classical 
scholar whose view of the ritualistic origin of mythology has been 
endorsed by modern anthropologists, was born at Cottingham, 
Yorkshire, Sept. 9, 1850. Overcoming the obstacles of a conven- 
tional upbringing, she went to Newnham college, Cambridge, to 
read classics, later studying Greek archaeology and art at London 
and Athens, and becoming a lecturer in Greek at Newnham, 1898- 
1914, and in Russian, which she learned during World War I. She 
died in London, April 15, 1928. 7 

The Mythology and Monuments of Ancient Athens (1890) had 
won her recognition as a scholar, but her chief work is Prolegomena 
to the Study of Greek Religion (1903), which altered the approach 
to the subject. In it she investigated the actual ritual of Greek 
festivals, to discover what underlay the Olympic theogony. In 
Themis (1912) she went further, using evidence from anthropology 
to illuminate the whole field of Greek religion. Her Epilegomena 
(1921) also considered modern religion in the light of psychology. 
Her Reminiscences of a Student’s Life was published in 1925. 

BrstiocrarHy.—Gilbert A, Murray, J. E. Harrison (1928); D. P. 
Svyatopolk-Mirsky, J. E. Harrison and Russia (1930); J. G. Stewart, 
J. E. Harrison (1959). 

HARRISON, JOHN (1693-1776), British horologist, the in- 
ventor of the first practical marine chronometer, was born at 
Foulby, near Pontefract, Yorkshire. He lived at Barrow-upon- 
Humber, Lincolnshire, from 1700 to 1736, when he settled perma- 
nently in London. 

In 1714 the British government offered an award of £20,000 for 
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a timekeeper which would enable longitude to be determined within 
an accuracy of half a degree at the end of a voyage to the West In- 
dies. Harrison set himself to solve this difficult problem and by 
1759 had constructed a large watch. In this, compensation for the 
change of stiffness of the balance spring with temperature change, 
which affects the rate of the watch, was achieved with the aid of a 
bimetallic strip, the two metals enabling the effective length of the 
strip to vary. Harrison’s expectations of accuracy were realized, 
for when tested at sea in 1761—62 his watch erred by only five sec- 
onds on arrival in Jamaica, corresponding to an error in longitude 
of only 14’, Harrison claimed the award but it was not until 1773 
that he was paid in full, 

Earlier in his career Harrison made two other important inven- 
tions, since widely applied: his “gridiron” pendulum, devised about 
1726, whose effective length does not vary with temperature, and 
a simple device which keeps a clock going while it is being wound 
up and the normal weight or spring drive is not in operation. He 
died in London on March 24, 1776. 

See R, T, Gould, The Marine Chronometer (1923). (F. A. B. W.) 

HARRISON, ROSS GRANVILLE (1870-1959), U.S. bi- 
ologist, was the first to employ tissue culture methods. In one im- 
portant experiment he demonstrated the outgrowth of nerve fibres 
in culture medium thereby providing the foundation for modern 
nerve physiology and neurology, He also performed early experi- 
mental studies of embryological asymmetry. He was born in Ger- 
mantown, Pa., and after receiving his schooling in that area went 
to the Johns Hopkins university where he took his baccalaureate 
degree and began his zoological studies. He completed his work 
for the degree of doctor of philosophy under the guidance of W. K. 
Brooks, After teaching at Bryn Mawr college, he returned to the 
Johns Hopkins medical school where he taught anatomy. He 
went to Bonn where he worked with Moritz Nussbaum and took 
his degree in medicine in 1899, He came to Yale in 1907 and 
assumed the headship of the department of zoology which he held 
until his retirement in 1938. 

Using amphibian material he was able to show that the three 
axes of the limb become fixed at different times in development. 
During embryonic development, when material which normally 
would form a left limb is moved to the animal's right side but 
turned upside down, it will develop a right limb. From this and 
other experiments, Harrison was able to formulate the rules for the 
development of asymmetry which hold for all the vertebrate forms 
so far tested. The same material also provided the information 
that the middle germ layer is predominantly responsible for the 
formation of the limbs. 

Upon retirement in 1938, Harrison became chairman of the Na- 
tional Research council, a position which he held throughout 
World War II. In association with Frank B. Jewett, then presi- 
dent of the National Academy of Sciences, the council and the 
academy were combined in essential services to the country. Har- 
rison’s work in administration was characterized by the extreme 
deliberation and logical analysis which he employed in his scientific 
approach, (J. S. Ns.) 

HARRISON, THOMAS (1616-1660), English parliamen- 
tarian general and Fifth Monarchist leader, who did much to bring 
about the execution of Charles I, was born in Newcastle-under- 
Lyme in the summer of 1616. He was apprenticed clerk to an at- 
torney in Clifford’s Inn and after military training enlisted in the 
earl of Essex’ life guard in 1642. In the first phase of the Civil 
War he fought at the battle of Edgehill and when Charles Fleet- 
wood formed a cavalry regiment in the earl of Manchester’s army 
in 1644, he appointed Harrison captain. Harrison fought as a ma- 
jor at Marston Moor and at Naseby where he distinguished himself. 
He was elected member of parliament for Wendover in 1646. In 
1647 he served in Ireland but returned and was appointed colonel 
of a cavalry regiment. In the army debates, Harrison wanted to 
prosecute Charles I as “a man of blood,” to abolish the house of 
lords and substitute a government of “saints.” He belonged to the 
sect known as the Fifth Monarchy men who believed in the im- 
minent return of Christ and were willing to govern until he came. 

Harrison’s regiment fought in the second phase of the Civil War 

in 1648, when he was wounded at Appleby in Westmorland, but he 
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had recovered sufficiently by December to command the guard 
that brought Charles I to London for his trial. Harrison helped 
Cromwell to suppress mutinies in the army and then was given a 
command in Wales where his extreme Puritanism created some 
resentment, returning to take command in London when Cromwell 
invaded Scotland in 1650. Harrison became a member of. the 
council of state on Feb, 20, 1651, and fought at Worcester 
(Sept. 3). He pressed Cromwell to dissolve the “Rump” parlia. 
ment and was the leading advocate of the subsequent “parliament 
of saints.” When it collapsed, Harrison refused to acknowledge 
the protectorate, lost his commission in the army (Dec. 1653) and 
was imprisoned several times. 

At the Restoration he was exempted from the Act of Indemnity 
and defended himself with dignity at his trial. “Where is your 
Good Old Cause?” asked one of the spectators as he was taken to 
his execution. He clapped his hand on his breast and cried “Here 
it is, and I am going to seal it with my blood.” He died on Oct. 13, 
1660, and there is a tradition that his remains were finally buried in 
St. Giles’ churchyard, Newcastle-under-Lyme. He was an honest 
fanatic and a brave soldier. (M. P.A.) 

HARRISON, WILLIAM (1534-1593), English topographer 
and social historian, whose valuable and entertaining Description 
of England forms an important part of The Chronicles of Eng- 
land . . . of Raphael Holinshed (g.v.), was born, by his own 
account, in London on April 18, 1534. He was inducted early in 
1559 to the rectory of Radwinter, Essex, on the presentation of 
Sir William Brooke, Lord Cobham, to whom he had formerly 
acted as chaplain; and from 1571 to 1581 he held the living of 
Wimbish in the same county. He became canon of Windsor in 
1586, and died there in 1593. 

His Description of England was undertaken for the queen's 
printer, Reginald Wolfe, who designed the publication of “an 
universall cosmographie of the whole world . . . with particular 
histories of every knowne nation.” After Wolfe’s death in 1576, 
this comprehensive plan was reduced to descriptions and histories 
of England, Scotland and Ireland. The historical section was to 
be supplied by Holinshed, the topographical by Harrison. The 
work was published in 1577 as The Chronicles of England, Scot- 
land and Ireland . .. by Raphael Holinshed and others. Harrison's 
final share consisted of one book of topographical description of 
the island of Britain, two books of description of England’s in- 
stitutions and a translation from the Scots of John Bellenden’s 
version of Hector Boece’s Latin description of Scotland. 

The Description of England is an exhaustive survey of the 
political, religious and social condition of Elizabethan England, 
Although Harrison was ill-qualified as a topographer, his insatiable 
spirit of inquiry enabled him to produce a vivid and detailed por- 
trait of his countrymen and their institutions, His work throws 
particular light on the economic changes and consequent social 
upheavals of his time. His famous contemptuous account 0 
“how gentlemen are made in England’ reveals how rapidly the 
redistribution of wealth was altering the traditional structures 0 
society. Harrison wrote in a voluble and homely style; he apolo- 
gized that his “foule frizeled treatise” was “scrambled up,” but 
its very lack of literary polish enables it to reflect not only current 
eee speech but also the pronounced individuality of its aU: 
thor. 

The second and third books of Harrison’s Description of Eng 
land were edited by F. J, Furnivall for the New Shakespere society; 
with extracts from his unpublished “Chronologie” from the cre- 
ation to Feb. 1593 and also. from other contemporary writers, 4 
Shakespere’s England (4 vol., 1877-1908). 3 

HARRISON, WILLIAM HENRY (1773-1841), 9th presi- 
dent of the United States, was born at the plantation of Berkeley 
in Charles City county, Va., on Feb. 9, 1773, the third son 0 
Benjamin Harrison, His father, long prominent in Virginia 
politics, served his state in a number of capacities; asa member 
of the Virginia house of burgesses; as a delegate to the Conti- 
nental Congress (1774-77); as a signer of the Declaration. of 
Independence; and as governor of Virginia (1781-84). William 
Henry Harrison attended Hampden-Sidney college from 1787 t° 
1790, and later enrolled at the College of Physicians and Surgeons 
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in Philadelphia. He withdrew in 
1791 to enter the army as an 
ensign in the Ist regiment at Ft. 
Washington, Cincinnati, Pro- 
moted to lieutenant the following 
year, he later acted as aide-de- 
camp to Gen. Anthony Wayne 
(q.v.) in the campaign against 
the Indians that ended in the bat- 
tle of Fallen Timbers on Aug. 20, 
1794. In 1797 Harrison received 
his captaincy but elected to re- 
sign his commission the next year. 
Soon afterward he was made: sec- 
retary of the Northwest Terri- 
tory. In 1799 the Jeffersonian 
party there sent him to congress 
as territorial delegate. 

In. May 1800 Pres. John 
Adams appointed Harrison goy- 
ernor of the newly created Indi- 
ana territory. Sworn into office 
on Jan, 10, 1801, he served as 
governor until Sept. 1812. In 1803 he became a special commis- 
sioner to the Indians and in this role negotiated a number of 
treaties that opened new areas of land to white settlement, 

Greatly dissatisfied with these treaties, the Indians, led by Te- 
cumseh (g.v.) and his brother, “The Prophet,” and undoubtedly 
encouraged by the British, began the hostilities that terminated at 
the Tippecanoe river on Noy. 7, 1811, Here, Harrison, leading a 
force of.regulars and militia, won the victory that not only estab- 
lished his military reputation but also gained for him the national 
prestige which made possible, in part, his subsequent election to 
the presidency. 

When war broke out with Great Britain in the:summer of 1812, 
Harrison was appointed a major general in the Kentucky militia. 
A few weeks later he was made a brigadier general in the regular 
army of the United States and placed in command of all the troops 
in the northwest. On Oct. 5, 1813, after reoccupying American 
territory previously surrendered to the enemy, troops under his 
command defeated the British at the battle of the Thames. (See 
War oF 1812.) 

Harrison resigned his commission in 1814 and shortly afterward 
was appointed to negotiate a second treaty of Greenville with 
the Indians (July 22, 1814). Settling at this time in Ohio, Har- 
rison quickly became important in the politics of his adopted 
state. He served in congress from 1816 to 1819 and in the Ohio 
Senate from 1819 to 1821. From 1825 to:1828 he served in, the 
US. senate.. In 1828 he was appointed the first U.S. minister to 
Colombia, but retained this position for less than a year. For the 
next several years he lived in semiretirement at North Bend, O- 

Early in. 1835 Harrison began to receive favourable mention as a 
candidate for president on, the Whig ticket and) was later “nomi- 
hated” at large public meetings in- Pennsylvania, New York and 
Maryland, In the election of 1836 he led the candidates running 
against Martin Van Buren (g.v.), but received only 73 electoral 
Votes, while the “Little Magician” won 170 electoral votes. Har- 
‘son’s military record and his noncommittal political views made 
am the most “available” candidate for the Whig party nomination 
in the election of 1840. He received the Whig nomination at the 
babys convention in Harrisburg, Pa.,,in-Dec. 1839. Largely to 
baat the votes of discontented and anti-Jacksonian Democrats, 
si higs nominated John Tyler, lately identified with the Demo- 

ats, for the vice-presidency, The campaign of 1840 was notable 
Ha the use of campaign songs, political slogans and party insignia. 
baa the. Democrats derisively referred to Harrison as the ‘ log 
sie and hard cider” candidate, the Whigs quickly adopted munja: 

3 og cabins and cider jugs as their major identifying symbols. 
ie cry of “Tippecanoe and Tyler too!!” echoed throughout the 
feated In the. November election Harrison overwhelmingly de- 

his Democratic opponent, receiving 234 electoral votes to 
an Buren’s 60, 
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William Henry Harrison took his oath of office on March 4, 
1841, and delivered a long inaugural address for the occasion: One 
month later, on April 4, 1841, he died, the frrst president to die in 
office... Vice-president John Tyler (g.v.) succeeded him. It is 
generally agreed that Harrison died of pneumonia, but his illness 
was complicated by the excitement and fatigue brought on by the 
innumerable demands of office seekers who plagued him “inces- 
santly. His body was permanently interred at North Bend, O. 

In 1795 Harrison married Anna Symmes (1775-1864), daughter 
of John Cleves Symmes. Their grandson, Benjamin Harrison 
(q.v.), became the 23rd president of the United States (1889-93). 
See also UNTTED States (or AMERICA): History. 

BrstiocraPHy.—Moses Dawson, A Historical Narrative of the Civil 
and Military Services of Major-General William H. Harrison (1824) ; 
Dorothy Burne Goebel, William Henry Harrison: a Political Biography 
(1926); Freeman Cleaves, Old Tippecanoe: William Henry Harrison 
and His Time (1939); James A. Green, William Henry Harrison: His 
Life and Times (1941). Several campaign biographies were written 
by Richard Hildreth (1839), Caleb Cushing (1840), Isaac Jackson 
(1840) and Samuel Burr (1840). (M. M. Ro.) 

HARROGATE, a municipal borough (1884) and spa in the 
Harrogate parliamentary division of the West Riding of Yorkshire, 
Eng., 154 mi. N: of Leeds and:214-mi. W; of York by road. Pop. 
(1961) 56,345. It stands about 400 ft. above sea level,.on the 
Pennine foothills. Harrogate is the principal inland watering place 
in the north of England, containing 88 known mineral springs. -It 
owes its rise and development, which started in the 17th century 
(the Queen hotel was built in 1687), to the presence of chalybeate, 
sulfur and saline springs: There is some light industry but the chief 
employment is catering for visitors to the spa, delegates to con- 
ferences and tourists to the moorlands and dales of Yorkshire and 
to Knaresborough, Fountains abbey; Bolton abbey, etc. Harrogate 
consisted of two scattered townships, now united—Low Harrogate 
and High Harrogate. A common, the Stray, secured by-act of par- 
liament against being built upon, covers 200 ac. in front of the 
main lines of houses. The chief of the many beautifully laid out 
gardens is the Valley gardens (174 ac.) adjoining the Royal Pump 
room (1842) in Bogs field. There are more than 540 ac. of open 
spaces. At Harlow Car are the Northern Horticultural Trial 
grounds. 

There were “holy wells” in Harrogate from early times, the 
best-known being that of St. Mungo. There are five main chaly- 
beate springs: Tewit well, discovered in 1571 by William Slingsby 
and called the “English Spaw” by Timothy Bright; the Royal 
Chalybeate spa or John’s well, discovered in 1631; Muspratt’s 
Chalybeate spring or the Chloride of Iron well, discovered in 1819; 
Kissingen (Royal Baths Iron) wells; and the Pure Chalybeate 
spring. The chief sulfur’ springs are the Old Sulphur well, dis- 
covered about 1656; the Magnesia well; and the Montpellier or 
Royal Baths wells, the chief of which was discovered in 1822 on 
the grounds of the Crown hotel. 

The first account of the Harrogate springs was written by Ed- 
mund Deane of York in 1626 and called Spadacrene Anglica or the 
English Spaw Fountain. The Royal baths (1897, greatly extended 
in 1939) are owned by the borough corporation and are on the site 
of the old Victoria baths. The municipal offices were built in 
1930 on the site of the new Victoria baths. The spa is also 
equipped with apparatus for thermal and electrical treatment. 
Harrogate also contains the Royal hall, opened in 1903, and the 
Royal Bath hospital, founded in 1824. 

HARROW, one of the 32 London boroughs constituting 
Greater London, Eng., forms part of its northwestern perimeter 
and is bounded north by Hertfordshire, west by Hillingdon, east by 
Barnet, and south by Brent and Ealing. Previously a municipal 
borough (1954) in the: former Middlesex County it became an 
outer London borough on April 1, 1965, under the London Gov- 
ernment Act 1963 (see Lonpon). Area 19.6 sq.mi. (51 sq.km.). 
Pop. (1965 est.) 209,600. It includes the townships of Harrow 
on the Hill, Wealdstone, Pinner, Hatch End, Stanmore, and part 
of Edgware west of ancient Watling Street (Brockley Hill). It 
is mainly residential, with 1,000 ac. (405 ha.) of Green Belt, in- 
cluding Stanmore and Harrow Weald commons. Industries include 
glass, optical, and photographic works. It returns three members 
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to Parliament and three to the Greater London Council. 

Harrow (Herga) is first mentioned in 767. On-the Hill of 
Harrow (408 ft. [124 m.]) stands St. Mary’s Church, founded 
by Lanfranc, archbishop of Canterbury, and consecrated in 1094 
by St, Anselm; it contains Norman, Early English, and Perpendicu- 
lar work. At Headstone Manor on the plain is a moated house, a 
residence of the archbishops until 1545; alongside is an old tithe 
barn. The prehistoric earthwork (Grims Dyke) crosses the bor- 
ough in the northwest. Bentley Priory (1766) in Stanmore, once 
the seat of the marquesses of Abercorn, is now the headquarters of 
Fighter Command, RAF. Grims Dyke House (1856) in Harrow 
Weald was the home of Sir W. S. Gilbert; it is now owned by the 
corporation. Canons (1718) in Edgware was the mansion of the 
dukes of Chandos; it was dismantled in 1747, and the present 
house, built from much of the old material, is now occupied by 
the North London Collegiate School. Matthew Arnold lived at 
Byron House and Charles Kingsley lived at Kingsley House on the 
Hill, Pinner Fair has been held annually since 1336. 

Harrow School.—The founder, John Lyon (d. 1592), whose 
brass is in the church, was a yeoman of neighbouring Preston 
and had yearly set aside 20 marks for the education of poor chil- 
dren of Harrow. The charter was granted by Elizabeth I in 1571 
and the statutes were promulgated by Lyon in 1590, but it was 
not till 1611 that the first building was opened. In about 1660 
the headmaster began to receive “foreigners”; ie., boys from 
other parishes who could pay fees. Control was originally vested 
in six parishioners of standing, but under the Public Schools Act, 
1868, the governing body consisted of six members elected re- 
spectively by the lord chancellor, the universities of Oxford, 
Cambridge, and London, the Royal Society, and the assistant 
masters of the school. The main buildings are 19th-century but 
the old Fourth Form Room dates from 1611 and on its panels 
are cut names of eminent alumni, among whom are Robert Peel, 
H. J. Temple (Lord Palmerston), R. B. Sheridan, Lord Byron, 
and Henry Cardinal Manning. Other famous pupils include Lord 
Rodney, John Galsworthy, Anthony Trollope, Lord Shaftesbury, 
and Sir Winston S. Churchill. The Vaughan Library, named for 
C. J. Vaughan, distinguished headmaster (1844-59), and the 
Chapel were built by Sir George Gilbert Scott. The War Memo- 
rial Building is the work of Sir Herbert Baker. Harrow songs, 
the Bill (roll call in the schoolyard), Harrow football, and Harrow 
straw hats are features peculiar to the school. By agreement 
between the governors and the nine London borough education 
authorities (formerly in Middlesex), five places are awarded an- 
nually by the headmaster to boys nominated by the NDAN à 

Da. P. 

HARROWBY, DUDLEY RYDER, 1st Eart or (1762- 
1847), English statesman, was unobtrusively in office for most of 
the first quarter of the 19th century. The eldest son of Nathaniel 

Ryder, 1st Baron Harrowby, he was born on Dec. 22, 1762, and 
educated at St. John’s college, Cambridge. Entering parliament in 
1784, he held various minor offices: undersecretary for foreign 
affairs (1789-90) ; member of the India board (1790); paymaster 
general (1791-1880); vice-president of the board of trade (1790- 
1801); treasurer of the navy (1800-01). He succeeded his father 
as 2nd Baron Harrowby in 1803 and joined the younger Pitt’s 
second ministry in 1804 as foreign secretary, An accident com- 
pelled him to resign in 1805, but later in the year Pitt appointed 
him chancellor of the duchy of Lancaster. In the duke of Port- 
land’s ministry he was president of the board of control (July- 
Nov. 1809), and given an earldom and was subsequently in the 
cabinet without portfolio (1809-12). Like Lord Liverpool, under 
whom he served (1812-27) as lord president of the council, he was 
one of the least ambitious of politicians; three times he refused an 
offer of the premiership and never again held office after Aug. 1827. 
It was at Harrowby’s London house that the cabinet was to have 
been assassinated by the Cato Street conspirators in Feb. 1820 
(see THIsTLEWoop, ARTHUR). He died on Dec. 26, 1847. 
(A. At.) 

HARRY (Henry) THE MinstREL (Biinp Harry) (fl. 1470- 
1495), author of the Scottish historical romance The Actis 
and Deidis of the Illustere and Vailyeand Campioun Schir William 
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Wallace Knicht of Ellerslie. He has been traditionally identifiey 
with the Blind Harry named among the poets in William Dunbars 
Timor mortis conturbat me and among recipients of the royal 
bounty in the treasurer’s accounts for 1490-92, and with the blind 
minstrel described in John Major’s famous History as a gatherer 
and itinerant reciter of legends about Wallace. He was no mere 
beggarly rhymer: his work shows his acquaintance with the poetry 
of John Barbour and Chaucer, and with Scots, Latin and French 
chronicles. He imitates Barbour’s claim to historicity, citing as his 
main authority a Latin life of Wallace by Wallace’s comrade-in- 
arms, John Blair; but Blair and his book have not been identified, 
and may be literary fictions. F 

The Wallace, which runs to 11 books and nearly 12,000 lines 
in decasyllabic couplets, is a historical novel in verse, fabricated 
from the events of the War of Independence, a mass of popular 
legend about Wallace and earlier romances, It is not improbable 
that the poem in its present form is an edited and improved ver- 
sion of a series of gestis on the hero’s exploits, gathered up by the 
minstrel into his repertoire; and the improver may have been 
John Ramsay, the Perth scribe who wrote the one surviving manu- 
script and also transcribed Barbour’s Bruce, Judged simply as a 
romance, the Wallace is inferior to the Bruce in arrangement and 
literary finish. It has, however, great energy and patriotic spirit 
and its author is readier than Barbour both with tears and a rather 
grim laughter. 

On external evidence the Wallace may be dated between 1474 
and 1479; the manuscript in the National Library of Scotland is 
dated 1488. There seems to have been an edition printed at Edin- 
burgh by W. Chepman and A. Myllar about 1508; but the earliest 
surviving edition was printed by R. Lekprevik for Henry Charteris 
in 1570. Reprints are numerous. The poem was modernized by 
William Hamilton of Gilbertfield in 1722—the version which pro- 
voked so much patriotic fervour in Burns. The first critical edi- 
tion is J. Jamieson’s (1820); the standard edition is by J! Moit 
for the Scottish Text society, 3 vol. (1885-89). 

BrsriocraPHy.—W. A. Craigie, “Barbour and Blind Harry,” in Scot- 
tish Review, vol. xxii (1893) ; G. Neilson; “On Blind Harry's Wallace,” 
in Essays and Studies, vol. i (1910); J. Kinsley, in Scottish Poetry: 
A Critical Survey (1955); M. P. McDiarmid, “The Date of the Wal- 
lace,” in Scottish Historical Review, vol. xxxiv (1955) ; A. M. Kinghorn, 
“Romantic History and Poetry in Mediaeval Scotland,” in Dalhousie 
Review (1956). (J. Kx.) 

HARSHA (HarsHavarpHana) (reigned a.D. 606-647), em- 
peror of northern India. Son of Prabhakaravardhana, king of 
Sthanvisvara (Thanesar, Punjab), he came to the throne at the age 
of 16, after the assassination of his elder brother, Rajyavardhana. 
His accession occurred in the midst of a great war, in which the 
king of Magadha and Malwa and Sasanka; king of Bengal, were 
attacking Grahavarman, the Maukhari king of Kannauj with 
whom Harsha’s line had a matrimonial alliance. Grahavarman 
was killed, and, as he left no heirs, Harsha became king of Kan- 
nauj, which was henceforth the capital of his empire. 

For some years the young king waged war in many parts of 
India and succeeded in bringing most of the north under his he- 
gemony: He appears to have made no attempt at building ê 
centralized empire but ruled’according to the traditional patter, 
leaving conquered kings on their thrones and contenting himself 
with tribute and homage. His influence extended from Gujarat 
to Assam, but the area directly under his control probably com 
prised no more than the modern Uttar Pradesh, with parts of 
Punjab and Rajasthan. He attempted to conquer the Deccan (G 
620),"but was driven back to the Narmada river by the Chaluky# 
emperor Pulakesin II. 

Harsha is known mainly through the works of Bana, whos 
Harshacharita describes his early career in flowery language, an 
of the Chinese pilgrim Hsüan-tsang (q.v.), who became a person: 
friend of the king. The pilgrim depicts Harsha as a convinc 
Buddhist, though in the earlier part of his reign he appears chiefly 
to have supported orthodox Hinduism. Hsiian-tsang describes 
Harsha as a model ruler, benevolent, energetic and just, a" 
praises the efficiency and mildness of his administration and 
prosperity of his empire. 


In the pattern of Indian history Harsha’s reign seems to mark 
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a transition from the ancient to the medieval period, when de- 
centralized regional empires continually struggled for hegemony. 
(See INDIA-PAKISTAN, SUBCONTINENT oF.) Like many other 
Indian kings, Harsha was a patron of literature and the arts and 
was himself an author. Three Sanskrit dramas attributed to him 
survive. See SANSKRIT LITERATURE, 

BretiocraPHy.—E. B. Cowell and F. W. Thomas, in Eng. trans., 
The Harsacarita of Bana (1897); T. Watters, On Yuan Chwang’s 
Travels in India, 2 vol. (1904-05) ; S. Beal, in Eng. trans., Life of Hiuen 
Tsiang, 2nd ed. (1911) ; R. G. Basak, History of North-Eastern India 
(1934); R. K. Mookerji, Harsha (1926); R. S. Tripathi, History of 
Kanauj (1937). (A. L. BA.) 

HART, ALBERT BUSHNELL (1854-1943), U.S. histo- 
rian, who was the author, joint author or editor of about 100 vol- 
umes, was born at Clarksville, Pa., on July 1, 1854. He graduated 
from Harvard college in 1880, and studied in Europe at Paris; Ber- 
lin and Freiburg. After receiving a Ph.D, at Freiburg in 1883, 
Hart taught at Harvard, where he was professor of history, 1897— 
1910, and of government, 1910-26. He edited the “American Na- 
tion” series, published in 28 volumes, 1904-18, for which he wrote 
Slavery and Abolition (1906) and National Ideals Historically 
Traced (1907), 

Of particular note are his studies of U.S. foreign policy: The 
Monroe Doctrine: an Interpretation (1917), and The Foundations 
of American Foreign Policy (1901). In addition, he wrote several 
biographies, among them Salmon Portland Chase (1899), Abraham 
Lincoln (1914) and George Washington (1927). Hart also edited 
numerous collections of documents giving contemporary data on 
historical events; they include American History told by Con- 
temporaries, 5 vol. (1897-1929) ; American Patriots and Statesmen 


from Washington to Lincoln, Revealed in . | . Letters, Addresses, 


State Papers, 5 vol. (1916); and Source Book of American History 
(1899, frequently revised). These, along with his /ntroduction to 
the Study of Federal Government (1891), wete widely used as col- 
lege texts, as was Formation of the Union, 1750-1829 (1892). 
Beginning in 1925 Hart edited the American Year Book. He par- 
ticipated in numerous studies and committees on reform in govern- 
ment and was historian from 1926 of the U.S. commission for the 
celebration (1932) of the 200th anniversary of the birth of George 
Washington. He served as president of the American Historical 
association (1909) and of the American Political Science associa- 
tion (1912), He died June 16, 1943. 

HART, CHARLES (d. 1683), English actor, grandson of 
Shakespeare’s sister Joan, is first heard of as playing women’s 
parts at Blackfriars theatre, London, as an apprentice of the actor 
Richard Robinson. In the Civil War he was a lieutenant of horse 
in Prince Rupert's regiment, and after the king’s defeat he played 
Surreptitiously at the Cockpit and at Holland House and other 
Noblemen’s residences. After the Restoration he is known to have 
been in 1660 the original Dorante in The Mistaken Beauty, adapted 
from Corneille’s Le Menteur. In 1663 he went to the Theatre 

oyal in Thomas Killigrew’s company, with which he remained 
Until 1682, taking leading parts in plays by Dryden, Jonson, Beau- 
mont and Fletcher. He is highly spoken of by contemporaries in 
such Shakespearean parts as Othello and Brutus. He is often 
mentioned by Samuel Pepys. Thomas Betterton praised him, and 
Would not himself play the part of Hotspur until after Hart's re- 
titement, Hart is said to have been the first lover of Nell Gwyn 
(9.0.) and to have trained her for the stage. He died at Stan- 
More, Middlesex, in Aug. 1683. 

HART, HEINRICH (1855-1906) and JULIUS (1859- 
0), brothers, who collaborated in critical work leading to the 
evelopment of naturalism in German literature. Heinrich was 
tt on Dec. 30, 1855, in Wesel, studied history, philosophy and 
ster aa languages at the universities of Halle, Munich and Mün- 
Hon died at Tecklenburg, Westphalia, on June 11, 1906. His 
i er Julius was born at Münster on April 9, 1859, studied law 

the university of Berlin, and died in Berlin on July 7, 1930. 
apes in collaboration with his brother, edited a number of 
De peared Periodicals (Deutsche Monatsblatter, 1878 et seq., 

utscher Literatur-Kalender, 1879-82), which were followed by 

s Kritische Wafengänge (1882-84). The publication of this 

t periodical created a sensation and started the new literary 
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movement of naturalism. Gerhart Hauptmann and Arno Holz, in 
particular, were indebted to the Harts’ critical work. The broth- 
ers had poems published in Moderne Dichtercharaktere, an anthol- 
ogy of lyrical poetry introducing social themes which was published 
by W. Arent in 1884. Later both brothers were active as theatre 
critics, but after the death of Heinrich, Julius opposed the literary 
trends he had helped to initiate and adopted a pantheistic philos- 
ophy. 

See L.H. Wolf, Die Kritischen Waffengange der Brüder Hart (1922) 
K. Tillmann, Die Zeitschriften der Gebriider Hart (1923). 

(W. I. L.) 

HART, MOSS (1904-1961), playwright and stage director 
whose own life was a rags-to-riches drama, was born Oct. 24, 1904, 
ina New York city tenement. At the age of 17 he obtained a job 
as office boy for the theatrical producer Augustus Pitou. He wrote 
his first play at 18, and the critics found in it approximately that 
degree of maturity. He then worked as director of amateur thea- 
tre groups, spending his summers as entertainment director of 
vacation resorts in the Catskills that were known to the theatrical 
world as “the borscht circuit.” In 1929 he wrote the first draft of 
Once in a Lifetime, a satire on Hollywood that became a hit the fol- 
lowing year after its exuberant humour had been tempered by the 
sardonic skill of George S. Kaufman. He then wrote books for 
musicals for Irving Berlin and Cole Porter, but until 1941 he 
continued to work with Kaufman, a collaboration that pro- 
duced such popular comedies.as You Can’t Take It With You and 
The Man Who Came to Dinner. His affinity for success continued 
with his musical play Lady in the Dark, which he himself directed 
in 1941. Among the plays he directed was My Fair Lady. In 1959 
he published Act One, the story of his theatrical apprenticeship. 
He died at Palm Springs, Calif., Dec. 20, 1961. (J. Ay.) 

HART, THOMAS CHARLES (1877- ), U.S. naval of- 
ficer of World War II, was born at Davidson. Mich., June 12, 
1877, and graduated from the United States Naval academy in 
1897. He became a rear admiral in 1929 and between that year and 
1931 commanded the submarine force. Hart was superintendent 
of the Naval academy, 1931-34, a cruiser commander, 1934-36, 
and from 1936 to 1939 served as a member of the general board of 
the navy. Appointed commander in chief of the Asiatic fleet, with 
rank of admiral, in July 1939, he served in that post, acting for a 
brief period also as commander of the Allied naval forces in the far 
east, until June 1942, when he was retired. He was immediately 
recalled to active service, however, to serve again on the general 
board, from which he finally was relieved in 1945. Appointed 
US. senator from Connecticut, he served until Dec, 1946, and 
was not a candidate for election. (J. B. Hn.) 

HART, WILLIAM S. (1870-1946), U.S. film and stage 
actor, the greatest of the early “western” heroes, was born Dec. 6, 
1870, in Newburgh, N.Y., and was brought up in the Dakotas, 
where he lived until he was 16. He first appeared on the stage in 
1889, and in 1905 his role in the play The Squaw Man made him 
a western hero. After playing in The Virginian and The Trail of 
the Lonesome Pine he went to Hollywood, where his portrayals of 
stern, taciturn westerners became enormously successful. Among 
his many films were The Passing of Two-Gun Hicks, Hell’s Hinds, 
The Captive God, The Dawnmaker, Truthful Tulliver, The Gun- 
fighter, The Square Deal Man, Tumbleweeds and Desert Dust. In 
1923, after two years of retirement, he made nine pictures, in- 
cluding Wild Bill Hickok, Singer McKee and A Lighter of Flames. 
Later Hart turned to writing, producing several volumes of fiction 
and an autobiography, My Life East and West (1929). He died 
in Newhall, Calif., June 24, 1946. (M.S. By.) 

HARTE, BRET (Francis Bretr Harte) (1836-1902), U.S. 
author, was the creator of a new genre in the short story and a new 
movement in American literature—the local colour school. Orig- 
inally named Francis Brett Harte, he was born in Albany, N.Y., 
on Aug, 25, 1836. His paternal grandfather was Jewish; his father 
was Roman Catholic; and his mother, low-church Episcopalian. 
The family lived a somewhat nomadic life until the death of the 
elder Harte in 1845, after which they settled in New York and 
Brooklyn. The education of young Frank, as he was then known, 
was spotty and irregular, but he inherited a love of books and 
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managed to get some juvenile verses published at the age of 11, 
Two years later he was forced to leave school and seek work. 

In 1854 Harte left for California, where the previous year his 
mother had remarried. He taught one year in a rural school, made 
a brief trip into the mining country which legend has expanded 
into a lengthy participation in and intimate knowledge of camp 
life, and worked for a few days or weeks as a Wells Fargo express- 
man, In 1857 he went to Union, Calif., on Humbolt bay, where 
for two years he was employed by the Northern Californian, a 
weekly paper. There his support of minority groups, particularly 
Indians and Mexicans, proved unpopular; and after the massacre 
of Indians at Mad river, Feb. 26, 1860, which he editorially de- 
plored, he found it advisable to,leave town. 

Returning to San Francisco, he’married, worked in the office of 
the surveyor general, and began to write for the Golden Era, which 
soon published the first of his Condensed Novels, brilliant parodies 
of James Fenimore Cooper, Charles Dickens, Victor Hugo and 
others, which revealed him as one of the masters of that form. 
He then became clerk)to the superintendent of the U.S. branch 
mint, a position which permitted a certain freedom to pursue his 
literary interests, including the editorship of the Californian, for 
which he engaged Mark Twain to write an article a week, 

In 1868, after having written a series of Spanish legends like 
those used by Washington Irving in The Alhambra, he was vir- 
tually pushed into his rightful field when Anton Roman named 
him as first editor of the Overland Monthly and charged him with 
working up a group of local sketches. He wrote “The Luck of 
Roaring Camp,” followed it with “The Outcasts,of Poker Flat,” 
and, like one of his idols, Byron, awoke one day to find himself 
world famous. His brisk reportorial style, his mastery of pic- 
turesque narrative, and his shrewd understanding of the universal 
appeal of an artful blending of sentiment and wit, proved to be a 
combination of qualities that won immediate, praise. A further 
fillip, was given to his reputation by “Plain Language From Truth- 
ful James” (better known as “The Heathen Chinee’’), a poem 
which attracted national attention, 

Eastern publishers began to bid against one another for the 
literary services of the brilliant meteor out of the west, and, 
‘flushed with success, Harte signed a contract with the Atlantic 
Monthly calling. for 12 monthly contributions at a stipend of 
$10,000, the highest figure until then ever offered an American 
writer. Resigning a professorship at the newly founded University 
of California, Harte left for the east, never to return. In New 
England he was greeted as an equal by Henry Wadsworth Long- 
fellow, James Russell Lowell, Oliver Wendell Holmes and William 
Dean Howells, and in the best social circles he was lionized and 
toasted to the point of spiritual and moral breakdown. Moreover, 
he was soon to learn that the vein he had discovered was a shallow 
one. It was with difficulty that he tardily fulfilled his contract, 
which was not renewed. Personality difficulties developed, the 
domestic scene was not quiet, and his work slumped further. After 
several years of indifferent success on the lecture circuit, Harte 
took the advice of friends and in 1878 accepted a consulship in 
Crefeld, Ger. Two years later he was moved to Glasgow, Scot., 
where he served as consul for five years. In 1885 he retired to 
London, where he continued to live for 17 busy but uneventful 
writing years. His wife and family, whom he always supported 
generously, joined him for reunions at wide intervals, but he never 
returned to the U.S. Harte died on May 5, 1902. 

During his London years Bret Harte was something of an anach- 
ronism, telling and retelling stories of a California which did not 
then exist and which perhaps had never existed. But he found in 
England a ready audience long after American readers had tired of 
his formula, It is inaccurate, however, to say that Harte burned 
himself out in a few sensational years and did no first-rate work 
thereafter. His “An Ingénue of the Sierras” and “A Protégée of 
Jack. Hamlin’s,” both written in. 1893, are perhaps better than his 
earlier stories, for they are dryly and ironically humorous, avoid- 
ing the emotional dilution and the sentimentality that mar so 
many of his more familiar stories. 

Harte was driven all his life by hard economic necessity and 
never had the leisure to do the work of which he was capable. 
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This is unfortunate because his talent, though limited in range, 
was susceptible of high artistic polish. He had a remarkably dis- 
cerning journalistic eye for mannerisms and a: usually reliable 
ear for habits of speech, and he was clever enough to pour old 
wine into new bottles, to take conventional story formulas and 
give them the aura of novelty that goes. with an unusual setting, 
He was a master of small effects in narrative technique; his style, 
richly humorous, is ever graceful, ever charming. If his world is 
a fairyland of make-believe, the illusion is well sustained. 

Harte’s most successful books were The Luck of Roaring Camp, 
and Other Sketches (1870) and Tales of the Argonauts (1875), 
His best play was Ah Sin (1877), which was written in collabora. 
tion with Mark Twain, and was based on his famous poem, “Plain 
Language From Truthful James” (1870). 

BIBLIOGRAPHY. —Works, 19 vol. (1902); G, B. Harte (ed.), Letters 
of Bret Harte (1926); H. C. Merwin, Life of Bret Harte (1911); G.R 
Stewart, Bret Harte, Argonaut and Exile (1931); J. B. Harrison (ed,), 
Bret Harte: Representative Selections (1941). (Bo. A. B.) 

HARTEBEEST, the name for large South African antelopes 
of the genus Alcelaphus, characterized by reddish colour, a long 
face with naked muzzle and sharply angulated lyre-shaped horns, 
present in both sexes. These graceful animals, among the swiftest 
of African antelopes, but grotesque appearing, formerly occurred in 
great herds from Cape of Good Hope proyince to Rhodesia but are 
now more restricted in range. Hartebeests stand about four feet 
high at the withers, with heavy forequarters, which are much higher 
than the narrow and drooping hindquarters, ‘The term “bastard 
hartebeest” is generally given to members of the genus Damaliscus; 
species of which are known by other names, See ANTELOPE. 

HARTFORD, a city and the capital of Connecticut, U.S., in 
Hartford county is a port of entry at the head of navigation on 
the Connecticut river, 38 mi, from Long Island sound and 100 mi. 
N.E. of New York city. Pop, (1960) 162,178; standard metro- 
politan statistical area (parts of Hartford, Middlesex and Tolland 
counties), 525,207, (For comparative population figures see table 
in Connecticut: Population.) 

The city is well-planned with many parks and squares, and a 
planning commission has functioned since 1907. The state capitol, 
which stands on a hill in centrally located Bushnell park, is 4 
handsome building of marble and granite, designed by R. M. Up- 
john. Completed in 1879, it contains many objects’ of historic in- 
terest, including the tombstone of Israel Putnam, and a carved 
chair made for the senate chamber from wood of the Charter Oak 
(see below). In the park is the Corning Memorial fountain 
(1899), designed by J. Massey: Rhind, and the memorial arch and 
bridge erected by the city in 1884. in tribute to the Civil Wat 
dead. Facing the capitol on the south is the supreme court and 
state library, building (1910), and across the west lawn is the 
state armoury and arsenal, and Bushnell Memorial hall. Betwee? 
the capitol and the Connecticut river stands the old three-story 
brick, statehouse (1796), a gem of colonial architecture, designe! 
by Charles Bulfinch. : This. was turned over to the city, and for 
a generation was used as a city hall, but after 1915,it was restored 
as a historic shrine,- The city stands at 40 ft, above sea level, and 
an extensive system of dikes along the lower meadows forms # 
protection against flood hazards, 

Insurance, the outstanding business of Hartford and an out: 
growth of its banks, dates from Feb. 8,.1794, when the first fire 
insurance policy was issued. Principal industries are the mani 
facture of brushes, mechanical counters, electrical equipment, 
tools, automatic machines, automobile parts, precision machines, 
chucks, firearms, plastics, marine engines, typewriters and glass 
making machinery. 

Hartford is the seat of Trinity college (Episcopalian) founded 
in 1823 as Washington college, and the Hartford Seminary founda: 
tion (Congregational), founded at East Windsor Hill in 1834 20! 
moved to Hartford in 1865. Also located in the city are La Salette 
Missionary college and St. Mary’s seminary. (Roman Catholic), 
the University of Connecticut’s, schools of law, social work an 
college of insurance and the University of Hartford (Hartford Art 
school, Hartt College of Music and Hillyer college). The. Hort- 
ford Courant, established in 1764, is one of the oldest surviving 
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newspapers published in the United States. The Hartford Times, 
edited by Gideon Welles from 1826 to 1836, was once one of the 
nation’s most influential Democratic newspapers. The city has 
many literary associations, such as those with Lemuel Hopkins, 
John Trumbull, Timothy Dwight, Joel Barlow and David Hum- 

eys, known as the Hartford Wits (see AMERICAN LITERATURE: 
Eighteenth Century). It is the birthplace of Noah Webster and 
was at one time the home of Harriet Beecher Stowe, Charles 
Dudley Warner and Samuel L. Clemens (Mark Twain). 

History.—The first settlement was made by Dutch from New 
Amsterdam, who built a fort in 1633 at the mouth of Park river, a 
narrow and muddy branch of the Connecticut, which they held 
until 1654. In 1635, 60 English settlers came from New Towne 
(now Cambridge), Massachusetts. In 1636 the First Church of 
Christ (Centre Congregational), which was organized in New 
Towne (1632), moved to Hartford with most of its congregation 
under the leadership of Thomas Hooker (g.v.) and Samuel Stone. 
(The present building [1807] stands near the site of the original 
meetinghouse and adjoins the graveyard where Hooker, William 
Leete, John Haynes and their contemporaries were buried.) In 
1637 the settlement adopted its present name from Hertford, 
England, the birthplace of Stone. 

Of interest is the monument marking the site of an oak tree 
on Charter Oak avenue, where, according to tradition, Capt. 
Joseph Wadsworth secreted the royal charter when New England 
colonial Gov. Sir Edmund Andros attempted to seize it in 1687. 
The city was chartered in 1784 and the town and city were consoli- 
dated in 1881. Hartford was the scene of the famous convention 
of 1814-15 called by New England Federalists to protest against 
the war policies of Pres. James Madison. (See UNITED STATES 
[or America]: History.) Shipping reached a peak in the 18th 
century but never recovered from the depression caused by the 
War of 1812. After the American Civil War the city prospered 
through better transport facilities, and industries rapidly developed 
inthe late 19th century. 

Hartford adopted a council-manager form of government in 
1948. By the 1960s the city had become the focus of a growing 
Metropolitan area, surrounded by suburbs and an even larger urban- 
ized area. The chaos in local government produced by this de- 
velopment is suggested by the fact that there are more than 30 
local governments in the metropolitan area. (E. E. Sr.) 

HARTLEBEN, OTTO ERICH (1864-1905), German poet, 
dramatist and short-story writer, was born at Clausthal in the Harz 
Mountains on June 3, 1864. After studying law at Berlin, Tü- 
bingen and Leipzig he held some minor judicial appointments, but 
from 1890 on lived a bohemian life as a free-lance writer in Berlin 
and Italy. He died at Salò on Lake Garda on Feb. 11, 1905. 

Social criticism in his works soon yielded to anecdote, satire and 
an eroticism reminiscent of Guy de Maupassant, as in the tales 
Vom gastfreien Pastor (1895). The dramas mock the bourgeoisie 
Or sentimentalize social problems, the most popular being Rosen- 
montag (1900; Eng. trans., “Love’s Carnival,” 1904), the tragedy 
of an officer in love with a working-class girl. His poems, collected 
in Meine Verse (1905), are formally graceful if superficial. His 
Gesammelte Werke (3 vol., ed. by F. Heitmiiller) appeared in 1908. 

See H. Lücke, O. E. Hartleben (1941). (G. T. Hv.) 
$ HARTLEPOOL, a municipal borough in the Hartlepools par- 

entary division of County Durham, Eng., on a peninsula at 
northern point of Hartlepool bay, 2 mi. N.N.W. of West 

È lepool and 18 mi. E.S.E. of Durham by road. Pop. (1961) 
Ua This ancient market town and port, to which John gave a 
3 terin 1201, is now an industrial centre, mainly for shipbuilding, 
p engineering and fishing, and also a residential and seaside 
ort town with a promenade, marine drive and miles of sandy 
ié ch. On Heugh point is a lighthouse and along the coast to the 
orthwest is a lifeboat station. The large parish church of St. 
Was begun in the late 12th century and restored in 1925-30. 

phil TLEY, DAVID (1705-1757), English physician and 
it Ca known for his advocacy of a physiological psychology 
This eofa psychology based on the concept of a soul, was born in 
AS of 1705. Educated at Bradford grammar school and Jesus 
€, Cambridge, he practised medicine at Newark, London and 
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Bath, where he died on Aug. 28, 1757. 

Hartley’s chief work, Observations on Man, His Frame, His 
Duty, and His Expectations (2 vol., 1749), aimed to overcome “the 
great difficulty of supposing that the Soul, an immaterial Substance, 
exerts and receives a physical influence upon and from the Body.” 
The preface states that he had*been “informed that the Rev. Mr. 
Gay had asserted the possibility of deducing our intellectual pleas- 
ures and pains from Association.” From Isaac Newton’s Opticks 
(1704) he derived the idea that sensory stimuli might operate by 
producing “vibrations,” propagated through the nerves, like “the 
trembling of particles in sounding bodies”: in the brain the occur- 
rence of vibrations in a certain order sets up a readiness for similar 
vibrations to recur in the same order. Part II explains how more 
complex processes—imagining, remembering, reasoning—may thus 
be analyzed into clusters or sequences of elementary sense impres- 
sions formed by individual experience, so that all psychological acts 
can be explained by a single law of association. Part III discusses 
the growth of God concepts in human thinking. However, Hart- 
ley’s theory, developed in his Theory of the Human Mind (1775), 
had little influence until taken up and elaborated by James Mill and 
other members of the associationist school. 

Brsrrocrapny.—The Observations were published by his son with a 
life of Hartley, 3 vol. (1801), See also G.S. Bower, Hartley and James 
Mill (1881); B. Schénlank, Hartley und Priestley, die Begründer des 
Assoziationismus in England (1882); S. J. Kunitz and H. Haycraft 
(eds.), British Authors Before 1800 (1952). (Cy. B.) 


HARTLEY, DAVID, the younger (1731-1813), English par- 
liamentarian, pamphleteer and inventor, son of the philosopher 
David Hartley, was born at Bath in 1731. He was a fellow of 
Merton college, Oxford, and member of parliament for Hull, 1774- 
80 and 1782-84. He gained fame about 1776 by a discovery in- 
tended to protect buildings against fire, and attracted gatherings 
to his experimental house on Putney common where an obelisk 
stands in his honour. He was the friend and correspondent of 
Benjamin Franklin, with whom he shared many interests; he 
devoted a great part of his political career to opposing the 
American Revolutionary War, speaking frequently in the commons 
and publishing in 1778 his vigorous Letters on the American War. 
He was appointed by the Fox-North ministry as plenipotentiary to 
treat with the Americans in 1783 and signed the definitive treaty in 
Paris. Hartley died at Bath on Dec. 19, 1813. 

See G. H. Guttridge, David Hartley, M.P., with bibliography (1926). 

HARTLIB, SAMUEL (c. 1599-c. 1662), educational re- 
former and agriculturalist, was born at Elbing (then a Hanseatic 
city under Polish protection). His father was a refugee merchant 
from Poland, but his mother was English. He was at Cambridge 
before 1625, and when in 1628 he settled in England he associated 
himself with the reforming ideas of John Dury. He was an admirer 
of J. A. Comenius, many of whose works he translated, including A 
Reformation of Schools (1642). He wrote more than 30 tracts and 
treatises among which were Macaria (1641), a description of the 
ideal state, and A True and Readie Way to Learn the Latine Tongue 
(1654). In r651, in An Essay for Advancement of Husbandry- 
Learning, he advocated the foundation of an agricultural college. 
Milton dedicated his tractate On Education to Hartlib. He was 
also concerned with the educational legislation of the Long parlia- 
ment and the visit to England of Comenius (1641). For his serv- 
ices Cromwell awarded him a pension of £300 a year which ended 
with the Restoration. It is supposed that Hartlib died in poverty 
and, according to J. W. Adamson, was buried at St. Martin-in-the- 
Fields, London, on March 12, 1662. 

BrsirocrapHy.—H. A. Dircks, Biographical Memoir of Samuel Hart- 
lib (1865) ; J. W. Adamson, Pioneers of Modern Education 1600-1700 
(reprint, 1921) ; G. H. Turnbull, Hartlib, Dury and Comenius (1947); 
W. A. L. Vincent, The State and School Education, 1640-1660 (1950) ; 


S. J. Curtis and M. E. A. Boultwood, A Short History of E 


Ideas, 2nd ed. (1956). (S. J. C.) 
HARTMANN, KARL ROBERT EDUARD VON 
(1842-1906), German philosopher who based his metaphysical 
system on the unconscious, was born at Berlin on Feb. 23, 1842. 
Educated for the army, he turned to philosophy after an injury 
to his knee in 1865. In 1867 the University of Rostock conferred 
on him the degree of Ph.D. He subsequently returned to Berlin 


and died at Grosslichterfelde on June 5, 1906. 
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Eduard von Hartmann’s reputation was established by his sec- 
ond book, Die Philosophie des Unbewussten, three volumes (1869; 
12th ed., with supplementary texts, 1923; Eng. trans., The Philoso- 
phy of the Unconscious, 1884). Its success was due to the diver- 
sity of its contents (Hartmann professing to obtain his speculative 
results by the methods of inductive science and using many con- 
crete illustrations), to its apparent pessimism and to the vigour and 
lucidity of its style. The unconscious is both reason and will and 
the absolute all-embracing ground of all existence, the spiritual 
principle required by nature. At the fall of man, will and reason 
were separated, and the former, as blind impulse, determines the 
melancholy career of the unconscious in the world process. Rea- 
son is in constant strife against will; and only when it is emanci- 
pated from this strife in the conscious reason of the enlightened 
pessimist can the world be redeemed. When the greater part of 
the will in existence is so far enlightened by reason as to perceive 
the inevitable misery of existence, a collective effort to will non- 
existence will be made, and the world will relapse into nothingness, 
the unconscious into quiescence. Civilization, like the happiness 
of the individual, means the annulment of the will to live and the 
gradual releasing of the unconscious from its sufferings. Mean- 
while mankind must provisionally affirm life and devote itself to 
social evolution, instead of striving after a happiness which is im- 
possible; in so doing man will find that morality renders life less 
unhappy. Suicide, and all other forms of selfishness, are highly 
reprehensible. 

BrstiocrapHy.—Eduard von Hartmann’s numerous other works 
include Neukantianismus, Schopenhauerianismus und Hegelianismus 
(1877) ; Phänomenologie des sittlichen Bewusstseins (1879); Zur Ge- 
schichte und Begründung des Pessimismus (1880); Das religiöse Be- 
wusstsein der Menschheit (1882); Moderne Probleme (1886); Zwei 
Jahrzehnte deutscher Politik (1889); Das Grundproblem der Erkennt- 
nistheorie (1889) ; Die sozialen Kernfragen (1894) ; Kants Erkenntnis- 
theorie und Metaphysik (1894); Kategorienlehre (1896); Geschichte 
der Metaphysik, 2 vol, (1899-1900) ; Die moderne Psychologie (1901) ; 
Das Problem des Lebens (1906) ; and System der Philosophie im Grund- 
riss, 8 vol. (1906-09). Under the pseudonym Karl Robert he published 
Dramatische Dichtungen: Tristan und Isolde, David und Bathseba 
(1871). 

HARTMANN, NICOLAI (1882-1950), one of the domi- 
nant figures of German philosophy between World Wars I and II, 
was born in Riga, Latvia, on Feb. 20, 1882. Educated at St. 
Petersburg, Dorpat and Marburg, he served in World War I and 
was successively appointed professor at Marburg (1920), at Co- 
logne (1925), at Berlin (1931) and at Göttingen (1945), where 
he died on Oct. 9, 1950. 

Originally a disciple of Marburg Neo-Kantianism, Hartmann 
reversed the Kantian conception of the object as a construct of the 
mind and developed what he himself called “a new ontology” (cf. 
his Neue Wege der Ontologie, 1942; Eng. trans. by R. C. Kuhn, 
New Ways of Ontology, 1953), a theory of unitary though diversi- 
fied being which is in and by itself. Intelligent beings have the 
privilege of taking cognizance, within the narrow compass of their 
faculties, of things existing. But this awareness of reality must in 
its turn be regarded primarily as forming part and parcel of reality, 
as an event among other events, and by no means as fundamental 
to being or to reality as such. According to Hartmann it is an er- 
ror to hold that the basic forms of human thought, the “subjective 
categories,” are identical with the basic structure of reality, the 
“objective categories.” All that scientists or philosophers can hope 
to achieve is a partial assimilation of their subjective categories to 
those of the object. The element of the irrational will always loom 
large in their field of vision, and the restricted circle of light in 
which they move will be forever encompassed by the vast expanse 
of unobjectifiable being. 

In conceiving his realist ontology Hartmann was influenced by 
Edmund Husserl’s phenomenology, but whereas Husserl supple- 
mented the intuitive grasp of essential forms by a reflexive study 
of the mental acts which give rise to the realm of intuited essences, 
Hartmann insisted on viewing philosophy as an object-centred 
research, a prolongation, as it were, of the scientist’s approach 
to reality. 

Reality, for him, revealed a hierarchy of layers, each of them 
structured in accordance with certain regional “categories,” the 
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bottom layer, the region of inanimate matter, supporting the rest, 
the top layer, the mind, forming a superstructure in no way antici- 
pated by realities further below. Hartmann’s conception of the 
scale of being differed radically from the hierarchical vision of 
classical metaphysics. He adopted Max Scheler’s thesis of the 
relative weakness of the higher categories. Reality, though or- 
derly and partly rational, is for him void of meaning, and man 
has to perform the heroic feat of living a human life in a world 
entirely alien from his human aspirations. In this he is assisted by 
an intuition of values which are believed to form an imposing firma- 
ment of ideal entities. In developing this “material” ethics, so 
styled in contradistinction to Kant’s formalism, Hartmann again 
followed Scheler’s example. 

His work, remarkable for its scope and for the consistency 
with which ontological principles are brought to bear upon all areas 
of philosophical thought, shows a genius for systematic synopsis 
rather than for original vision or for disclosure of hidden traits of 
reality. 

BrstiocrapHy.—Hartmann’s chief writings are Grundziige einer 
Metaphysik der Erkenntnis (1921; 2nd ed., 1925) ; Die Philosophie des 
deutschen Idealismus, 2 vol. (1923-29); Ethik (1926; 2nd ed., 1935; 
Eng. trans., Ethics, 3 vol., 1932); Zur Grundlegung der Ontologie 
(1935) ; Möglichkeit und Wirklichkeit (1938); Der Aufbau der realen 
Welt (1940); Philosophie und Natur (1950); Asthetik (1953). See 
further Nicolai Hartmann, der Denker und das Werk, ed. by H. Heim- 
soeth and R. Heiss (1952) ; H. Kuhn, “Nicolai Hartmann’s Ontology,” 
The Philosophical Quarterly, vol. i, iv (1951) ; O. Samuels, Foundation 
of Ontology: A Critical Analysis of Nicolai Hartmann, Eng. trans. 
(1954). (Hr. K.) 

HARTMANN VON AUE (f. 1190-1210), Middle High 
German poet, was one of the masters of the courtly epic. There are 
no documentary references to him, but it emerges from his works 
that he received a learned education at a monastery school, that he 
was a ministerialis at a Swabian court and that he took part in 
Henry VI’s ill-fated crusade of 1197. There are in existence by 
Hartmann four extended narrative poems (Erec, Gregorius, Der 
arme Heinrich, Iwein), two shorter allegorical love poems 
(Büchlein I and IT) and 16 lyrics (13 love songs and three crusading 
songs). The lyrical poems and the two Biichlein appear to have 
been written first, followed by the narrative poems—his most im- 
portant works—in the above order, Gregorius and Der armé 
Heinrich are religious works with an openly didactic purpose. The 
former is a version of the Oedipan legend of Pope Gregory, a popu 
lar medieval theme. The latter, Hartmann’s most perfect poem, 
tells the story of a leper who is healed by the readiness of a pure 
young girl to sacrifice her life for him. The two secular epics Æret 
and Jwein, both based on works by Chrétien de Troyes and be- 
longing to the Arthurian cycle, enshrine Hartmann’s ethical ideal 
of restraint and moderation (méze) in human conduct, and are 
complementary in that they depict the return to grace of knights 
who have defected from this ideal—Erec by subordinating the 
duties of the man of action to those of the chivalrous servant of 
woman, Iwein by neglecting the claims of family life for the pursuit 
of heroism and adventure. 

Hartmann regarded his works as instruments of a moral purpose. 
Edifying content mattered more to him than elegance of style, ani 
his narratives are characterized by clarity and directness, aní 
by the avoidance of rhetorical devices and displays of poetic 
virtuosity. 

The best short account of Hartmann and his works is in the intro- 
duction to F. Neumann’s edition of Der arme Heinrich and Gregorius 
(1958). See also G. Ehrismann, Geschichte der deutschen Literatur bis 
zum Ausgang des Mittelalters II, 2, 1, pp. 141-212 (1954), which con- 
tains detailed bibliographies on specific topics. (Ro. J. T.) 

HART’S-TONGUE is the common name given to a genus 
(Phyllitis) of ferns. This genus was formerly known as Scolopet- 
drium, meaning “like a centipede,” from the numerous lines 0 
fruit dots (sori) on the leaves. Representative is P. scolopendrium 
(S. vulgare), common in Europe, including Great Britain, and in 
eastern Asia. Variety americana grows in the U.S. and souther™ 
Canada but is very rare, occurring only locally in central New 
York, Tennessee, Ontario and New Brunswick; variety Linden! 
grows in Chiapas, Mex. The thick, leathery, glossy fronds reach 
a length of 18 in. There are eight species of Phyllitis, mainly 
tropical and subtropical. See also FERN. 
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HARTY, SIR (HERBERT) HAMILTON (1879-1941), 
Jrish conductor and composer, was born at Hillsborough, Northern 
Jreland, on Dec. 4, 1879. He was an organist in Belfast and in 
Dublin before going (1900) to London where he gained a reputa- 
tion as a fine accompanist and skilful composer. In 1904 he mar- 
tied the soprano Agnes Nicholls (1877-1959), with whom he gave 
many recitals and who sang the solo part in his Ode to a Nightingale 
at the Cardiff festival in 1907. He began to make his mark as a 
conductor in concerts with the London Symphony orchestra, and 
from 1920 to 1933 he was conductor of the Hallé orchestra in Man- 
chester, where his performances of works by Berlioz were specially 
admired, He was knighted in 1925. After leaving Manchester he 
frequently conducted in London and also toured Australia and the 
US. 

His compositions include a violin concerto, a tone poem With 
the Wild Geese, The Mystic Trumpeter for voices and orchestra, 
Trish Symphony, songs and orchestral arrangements of pieces by 
Handel and John Field. He died at Hove, Sussex, on Feb. 19,1941, 

(H. Rv.) 

HARTZENBUSCH, JUAN EUGENIO (1806-1880), one 
of the most successful of the Spanish romantic dramatists, editor 
of standard editions of Spanish classics and author of fanciful 
poetry'in a traditional style, was born in Madrid, Sept. 6, 1806, 
the son of a German cabinetmaker. Early tribulations ended with 
the production of Los amantes de Teruel (1837), a vivid dramati- 
zation of a legend, followed by successes with comedias de magia 
(e.g, Los polvos de la madre Celestina, 1840) and adaptations of 
Golden Age plays. He entered the Spanish Academy (1847) and 
became director of the national library (1862). He died in Ma- 
drid, Aug. 2, 1880. (R. F. B.) 

HARUN AL-RASHID (766-809), fifth Abbasid caliph, 
who reigned from 786 to 809, when the caliphate (q:v.) was at its 
zenith. Son of the caliph al-Mahdi and the princess Khaizuran, he 
was born at Ray (beside modern Teheran) in Feb, 766. From the 
age of 14 he was given military commands, subject to the advice 
of his guardian, Yahya the Barmecide, in the wars against the 
Byzantine empire. His efficiency in these gained him the honorific 
name of al-Rashid, “the rightly guided,” and nomination as second 
in succession to the throne. After his father’s death in 785 his 
brother al-Hadi tried to alter the succession, to the dismay of 
Yahya the Barmecide and Khaizuran, but in Sept. 786, before he 
had taken any definite steps, al-Hadi died under suspicious circum- 
Stances and Harun was at once proclaimed caliph. Frankish his- 
torians say that he and his contemporary Charlemagne were on 
friendly terms and exchanged embassies on several occasions. His 
reign marked the flowering of culture in the new social and political 
Structure created’ by the Abbasids. The merging of Arab and non- 
Arab elements and the consequent growth of industry and com- 
Merce set free some of the energies of the caliphate for the pursuit 
of intellectual culture, and Harun proved an enthusiastic and dis- 
cerning patron. The Arabian Nights (see THOUSAND AND ONE 

HTS) gives impressions, perhaps somewhat romanticized, of 
the brilliance of the court at Baghdad at that period. Despite 
expenditure on luxury, however, the affairs of the caliphate were 
prudently administered by Harun’s viziers, Yahya the Barmecide 
and his son Fadl, who greatly increased administrative efficiency. 
Nevertheless the strains of the vast empire were not eliminated. 
It Was probably the rivalry of different groups at court supporting 
different policies that led to the fall of the Barmecides (q.v.) in 
803; but a change of administration did not improve matters, and 

Toubles increased during the remainder of Harun’s reign. He died 
at Tus (near modern Meshed) on March 24, 809, on his way to 
quell a rebellion in Transoxiana. The war between his sons, which 

roke out in 81 1, is an indication of the strength of the unresolved 
ions, See also CALIPHATE. 
eet. ee cane Baghdad, Mother and 
Wife of Harun Bhat; ste antes (W. M. Wr.) 
wHARUSPICES, ancient Etruscan diviners, “entrail observers” 
Ose art (disciplina) consisted especially in deducing the will of 
gods from the appearance presented by the entrails of the slain 
ctim. They also interpreted all portents or unusual phenomena 
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of nature, especially thunder and lightning, and prescribed the 
expiatory ceremonies after such events. This formed a most com- 
plicated pseudo science, in sharp contrast to native Italian divina- 
tion, which consisted of asking the approval of the gods for a 
proposed action and deducing a “yes” or “no” from such omens as 
the flight of birds (see AUGUR; DIVINATION; ORACLE) and in 
simple inspection of the entrails of a victim to see if the beast were 
normal and therefore acceptable. The Etruscans were said to 
have learned it from a being named Tages. Instructions were 
contained in certain books called libri haruspicini fulgurales, 
rituales. The art was practised in Rome chiefly by Etruscans, oc- 
casionally by native-born Romans who had studied in the priestly 
schools of Etruria. Though of great importance under the early 
republic, it never became a part of the state religion. In this 
respect the haruspices contrast with the augurs, who were an an- 
cient and purely Roman institution, and were a most important 
element in the political organization of the city. In later times 
the art fell into disrepute. Under the empire, however, there 
existed a collegium of 60 haruspices; however, it was never a state 
priesthood but a body of salaried expert advisers. 

HARVARD UNIVERSITY, the oldest and one of the fore- 
most U.S. educational institutions, situated chiefly in Cambridge, 
Mass., but also in Boston and other places. Of its student body, 
drawn from all parts of the United States and from many other 
countries, somewhat less than one-half are undergraduates in 
Harvard college; the rest study in the graduate schools of arts 
and sciences (which includes engineering and applied physics), 
business administration, dental medicine, design, divinity, educa- 
tion, law, medicine, public administration and public health, 

In 1636 the general court of the Massachusetts Bay colony voted 
£400 toward “a schoale or colledge,” which in the next year was 
ordered to be at “Newetowne.” In memory of the English uni- 
versity where many (probably about 70) of the leading men of the 
colony had been educated, the township was named Cambridge in 
1638, In the same year John Harvard (1607-38), an immigrant 
Puritan minister to America, a bachelor and master of arts of Em- 
manuel college, Cambridge, dying in Charlestown, Mass., be- 
queathed to the wilderness seminary £780 (half his estate) and 260 
books; and the college, until then unorganized, was named Harvard 
college (1639) in his honour. 

The history of Harvard is unbroken from 1640, and its first 
commencement was held in 1642. The spirit of the founders is 
beautifully expressed in the words taken from New England’s First 
Fruits (1643) and carved on the college gates: “After God had 
carried us safe to New-England, and wee had builded our houses, 
provided necessaries for our liveli-hood, rear'd convenient places 
for Gods worship and settled the Civill Government; One of the 
next things we longed for, and looked after was to advance Learn- 
ing and perpetuate it to Posterity; dreading to leave an illiterate 
Ministry to the Churches, when our present Ministers shall lie 
in the Dust.” The charter of 1650 dedicated the college to “the 
advancement of all good literature, arts, and sciences,” and “the 
education of the English and Indian youth . . . in knowledge and 
godlynes.” The second building (1654) on the college grounds was 
called the “Indian College.” In it was set up the college press, 
which since 1638 had been in the president’s house, and there, it 
is believed, was printed the translation of the Bible (1661-63) 
by John Eliot into the language of the natives, with his primer, 
catechisms, grammars, tracts, etc. A fair number of Indians were 
students, but only one, Caleb Cheeshahteaumuck, took a bachelor’s 
degree (1665). By generous aid received from abroad for this spe- 
cial object, the college was greatly helped in its infancy. 

The charter of 1650 has been in the main, and uninterruptedly 
since 1707, the fundamental source of authority in administration, 
It created a self-perpetuating corporation consisting of the presi- 
dent, the treasurer and five fellows, who formally initiate adminis- 
trative measures, control the college funds, and appoint officers of 
instruction and government, subject, however, to confirmation 
by the board of overseers (established in 1642), which has a re- 
visory power over all acts of the corporation. Circumstances 
gradually necessitated ordinary government by the resident teach- 
ers; and today the various faculties, elaborately organized, exercise 
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immediate government and discipline over all the students. The 
board of overseers was at first jointly representative of state and 
church. The former, as founder and patron, long regarded Harvard 
as a state institution; but the controversies and embarrassments 
incident to legislative action proved prejudicial to the best in- 
terests of the college, and an act of 1865 severed the connection 
with the state. Financial aid and practical dependence had ceased 
some time earlier; indeed, from the very beginning, and with 
steadily increasing preponderance, Harvard ‘has been sustained 
and fostered by private munificence. The last direct subsidy from 
the state terminated in 1824, although state aid was afterward 
given to the Agassiz museum, later united with the university. 

The church was naturally sponsor for the early college. The 
changing composition of its board of overseers marked its libera- 
tion first from clerical and later from political control; since 1865 
the board has been chosen by the alumni who therefore really 
control the university. When in the first half of the 17th century 
the unity of Puritanism, in religion and in politics; gave way to 
a variety of intense sectarianisms, this, as also the incoming of 
Anglican churchmen, made the old faith of the college insecure. 
The conservatives, who clung to pristine and undiluted Calvinism, 
sought to entrench themselves in the board of overseers. The 
history of the college from about 1673 to 1725 was exceedingly 
troubled. One episode in the struggle was the foundation of Yale 
college by the conservatives of New England as a truer “school 
of the prophets” after they had failed to secure control of the 
government of Harvard. In 1792 the first layman was chosen to the 
corporation; in 1805 a Unitarian became professor of theology; 
in 1843 the board of overseers was opened to clergymen of all de- 
nominations; in 1886 attendance on prayers ceased to be com- 
pulsory, Thus Harvard, in response to changing conditions, grew 
away from the ideas of its founders. 

Harvard and its alumni and faculty have been closely associated 
with the intellectual development of the United States in many 
spheres. Especially in the field of letters, its influence was felt 
in colonial times through Increase Mather, Cotton Mather, Samuel 
Sewall and others, and in the revolutionary and early national 
epoch through men such as the Adamses and Robert Treat Paine. 
Henry Wadsworth Longfellow taught there and the graduates in- 
cluded such men as Ralph Waldo Emerson, Oliver Wendell Holmes, 
Henry Thoreau, James Russell Lowell, Henry James, Henry 
Adams, and, later, Robert Frost (who was a special student for 
two years and taught at Harvard, 1939-43), T. S. Eliot, E. A. 
Robinson, Walter Lippmann and J. P. Marquand. 

The first course in American history was introduced in 1838 by 
Jared Sparks. The writing of history, given impetus by George 
Bancroft, William Prescott, John L. Motley, Francis Parkman, 
John Fiske and others, continued through the works of such teach- 
ers and graduates as Albert B. Hart, James Ford Rhodes, Theodore 
Roosevelt, Frederick J. Turner and Vernon L. Parrington. By the 
1960s, Harvard had provided six presidents of the United States— 
John Adams, John Quincy Adams, Rutherford B. Hayes, Theodore 
Roosevelt, Franklin D. Roosevelt and John F. Kennedy—and a 
number of justices, cabinet officers and congressional leaders, as well 
as business and financial figures of importance. Science was taught 
at Harvard in the 18th century (astronomy almost from the be- 
ginning of the college) but the modern growth of investigation 
was led by such men as Benjamin Pierce in astronomy, Wolcott 
Gibbs and Theodore W. Richards in chemistry and Nathaniel S. 
Shaler in geology. In the debate of the 1860s over Darwin’s 
theories, the botanist Asa Gray was ranged against the anti-Dar- 
winian naturalist Louis Agassiz. At Harvard, William James intro- 
duced the experimental study of psychology into the United States 
in the 1870s. In other fields, too—the ministry, the law, medicine, 

music, philosophy—Harvard teachers and graduates took a leading 
role. 

In organization and scope of effort Harvard became, especially 
after 1869, in the highest sense a university; but the “college” 

proper, whose end is the liberal culture of undergraduates, con- 
tinues to be the centre of university life, as it is the embodiment 
of university traditions. In this period of development the uni- 
versity was led by three outstanding presidents—Charles W. 
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Eliot (1869-1909), A. Lawrence Lowell (1909-1933) and James B 
Conant (1933-1953). Another forceful leader, Nathan M. Pusey, 
became president in 1953. The medical school (in Boston) dates 
from 1782, the law school from 1817, the divinity school (although 
instruction in theology was of course given from the foundation of 
the college) from 1819; but in all of these schools the selection and 
instruction of students had been lax. Under Eliot these schools 
were raised to the graduate level in admissions and instruction, 
the laboratory investigation of disease was added to the clinical 
practice of medicine, the historical study of religions was pro. 
vided for the ministry, and the case method of studying the lay 
was introduced. (The graduate school of business administration 
was formed in 1908, and after 1920 teaching by discussion of 
actual cases was applied to training for business as well.) The 
graduate school of arts and sciences was formed in 1872. After 
1949 it included the fields of engineering and applied physics, which 
had first been offered in 1847 in the Lawrence scientific school, 
and later in a school of engineering. Graduate schools also were 
developed in dental medicine, design, education, public administra- 
tion and public health. In addition to its laboratories, museums 
and research groups in Cambridge and Boston, such as the Museum 
of Comparative Zoology founded by Louis Agassiz in 1859, the 
Gray herbarium (1864), the Peabody Museum of Archaeology and 
Ethnology (1866), the Arnold arboretum (1872), the Semitic 
museum (1889), the William Hayes Fogg Art museum (1895) and 
the Busch-Reisinger Museum of Germanic Culture (1902), the 
university maintained several institutions distant from Cambridge. 
These included an institute of Italian art and culture at the villa I 
Tatti in Florence; the Dumbarton Oaks Research library and col- 
lection in Byzantine and medieval humanities at Washington, 
D.C.; astronomical and seismographic observatories at Harvard, 
Mass. and an additional radio telescope at Ft. Davis, Tex. The 
Harvard forest of about 2,300 ac. is at Petersham, Mass., and the 
Black Rock forest of 3,700 ac. at Cornwall, N.Y. 

At the outset, Harvard students were given the classical tongues 
—Greek, Latin and Hebrew. In the early roth century, a young 
graduate, George Ticknor, returned from Germany to urge the 
modern languages, and after 1825 instruction was offered in French, 
Spanish, German and Italian. Longfellow was the first Smith 
professor of French and Spanish languages, and he was followed by 
James Russell Lowell. Other languages were added from time to 
time—Russian in 1896, for instance, and in the 2oth century Chi- 
nese, Japanese and the Indic languages, After World War Il 
research centres on various regions of the world were established. 
Combining language skills and social science methods, they included 
the Russian research centre (1948), the centre for middle eastern 
studies (1954) and the centre for east Asian studies (1955). In 
the law school, where international law had been taught for sev- 
eral decades, an international legal studies program was also estab- 
lished after World War II. In addition, the university created 
a centre for international affairs (1957). 

Harvard's library is the largest university library in the United 
States, if not in the world, Among all libraries of the United 
States it is the oldest and one of the foremost. Three adjoining 
buildings house nearly half the collection: advanced study an 
research centres in the Harry Elkins Widener Memorial library 
(1915); rare books and manuscripts are kept in the Houghton 
library (1942); and the Lamont library (1949) serves under- 
graduates. The New England Deposit library in Boston provides 
storage for little-used materials. The other half of the university's 
books are in scores of departmental and special libraries, of whi 
the most outstanding are those covering law, business, biological 
sciences, Chinese and Japanese, astronomy, anthropology 2M 
ethnology. The Houghton library houses remarkable collections 
of books and manuscripts by John Keats and Emily Dickinson, 
Emerson, Lowell, Holmes and others; the Theatre collection * 
unique in 18th- and r9th-century British and American materials. 
In Widener there is a special Theodore Roosevelt collection, 4" 
other particularly strong areas include the Italian Risorgimento, 
Celtic, the fine arts, the French Revolution, Hebraica, linguistic: 
and Portuguese language and literature. The university publishes, 
mainly through the Harvard University Press, a distinguished serie 


HARVEST BUG—HARVESTING MACHINERY 


of scholarly studies and journals in a variety of fields. 

The central faculty of arts and sciences and seven separate pro- 
fessional faculties control admissions, set curricula and prescribe 
educational policy. Teaching fellows, instructors and assistant 
professors are appointed for a term, but associate professors and 
professors are appointed for life. To assure the highest quality 
in these posts, a system of ad hoc committees was instituted in 
1941 with, typically, a special committee of scholars drawn both 
from Harvard and from other institutions, led by the president, 
sitting to review each appointment. The office of university 
professor was created'in 1935 to free a few outstanding scholars 
for work “on the frontiers of knowledge” without commitment to 
any single school or faculty. 

Among the students are a number of mature men established in 
their careers who come to the university for background study 
under programs developed since 1935—the Littauer fellows in 
public administration, the Nieman fellows in journalism, fellows 
in international affairs, post-doctoral fellows in the sciences, med- 
icine, dental medicine and public health, conservation fellows, 
members of the trade union program, and the advanced manage- 
ment group (about 140 business executives twice yearly). Begin- 
ning in 1933 the Society of Fellows provided an opportunity for a 
limited number of outstanding young scholars, on three-year ap- 
pointment as junior fellows, to pursue research and study in fields 
of their own choosing without academic limitations. Women 
students, who were first admitted to the school of education in 1920, 
by the mid-r9s50s were accepted in all divisions of the university 
not provided through Radcliffe college. 

A strong development toward the university ideal marked the 
last half of the 19th century, especially in the widening of courses, 
the betterment of instruction and the progress of university free- 
dom; and this was consolidated in the 2oth century, bringing 
Harvard to the forefront among higher institutions of learning. 
This had its effect on the undergraduate college as well as in the 
developing graduate schools, and Harvard became a leader both 
in setting high standards for admission and in seeking change in 
the rigid, traditional curriculum. In the search for a college 
curriculum to meet the needs both of general education and spe- 
cialized learning, Harvard has been bold in experiment and innova- 
tion, The ideas of recognizing special students and introducing 
the elective system were suggested in 1824, attaining establish- 
ment even for freshmen by 1885, the movement characterizing par- 
ticularly the years 1865-85. The basis of the elective system is 
freedom in choice of studies within liberal limits. This freedom 
was modified in 1910 by requiring each student to choose enough 
courses in one field to enable him to gain considerable knowledge 
of that subject, and by distributing a certain number of courses 
among other fundamental subjects to round out his view of the 
World. Dissatisfaction with the distribution requirement as a 
Means to a well-rounded education, however, led in 1946 to the 
Teport of a special faculty committee, under the chairmanship of 
Paul H, Buck, on “General Education in a Free Society.” After 
Several years of trial the general education program was put into 
full effect in the fall of 1951. This provided that each student 
should take, during his first two years, one course in each of the 

ree great fields of learning—the natural sciences, the social sci- 
ences and the humanities, Rather than offer a single “core” course, 

owever, the faculty gave the student a choice among four or five 
Offerings in each of these fields, each prepared by outstanding 
Scholars especially for the instruction of nonspecialists. Optional 
a ed courses also were offered under the same program. In 
Way, it was felt, all students would gain a common apprecia- 
tion of the western heritage. In rg10 the degree with distinction 
was established for high attainment in general, coupled with dis- 
tinguished success in the subject to which the student had given 
most attention, Beginning with 1916, general final examinations 
on the student’s field of concentration were introduced; the plan 
Was later extended to almost all departments. 
to di the years following 1916 a system of tutors was developed 
i Tect the private reading of the students. The tutor met his 
en individually each week and advised as to their private study. 
ater years, especially after World War II, this tutoring became 
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limited in the larger departments to the abler students. Feeling 
that tutorial instruction had value for all students, the faculty in- 
troduced in the fall of 1952 a system of tutoring in groups of six 
or less to cover all students in these larger departments, while 
continuing individual tutoring as before. First-year students in 
Harvard college live in dormitories in the Harvard Yard, and 
since 1931 students in the three upper classes have lived under 
the house plan, The several houses, each with about 400 students 
with tutors, a senior tutor and a master, became the centres of 
undergraduate life, each house having its own library, common 
rooms, social and intellectual activities and athletic teams. It is 
believed that in this way any advantage that a small college may 
have is united with those of the university college. In 1950 a 
somewhat similar arrangement for communal living was provided 
for graduate students in Cambridge. 

With an increase in the number of persons of college age and 
an increasing demand for college and university education in the 
United States after mid-century, Harvard sought to make its spe- 
cial contribution by maintaining quality and by providing increas- 
ing numbers of well-equipped college and university teachers in 
several fields through its graduate programs. 

RADCLIFFE CoLLEGE, an institution of higher education for 
women, dates from the beginning of instruction of women by 
members of the Harvard faculty in 1879, the Society for the Col- 
legiate Instruction of Women being formally organized in 1882. 
The present name was adopted in 1894 in honour of Ann Radcliffe, 
Lady Mowlson (d. c. 1661), widow of Sir Thomas Mowlson, alder- 
man and (1634) lord mayor of London. She was the founder 
(1643) of the first scholarship in Harvard college. From 1894 
also dates the present official connection of Radcliffe with Harvard. 
The requirements for admission and for degrees are the same as 
in Harvard, and all diplomas are countersigned by an authorized 
official of Harvard and bear the university seal. Instruction has 
always been given by members of the Harvard faculty, and after 
World War II Radcliffe students were introduced into Harvard 
classes. Although instruction was joined, Radcliffe maintained 
its own deans and administration, continued its own student activ- 
ities and maintained its own library, recreational facilities and 
tutorial hall. Radcliffe, with the Harvard graduate school of busi- 
ness administration, maintains a one-year graduate management 
training program for women intending a career in business. 

See also references under “Harvard University” in the Index 
volume. 

Brs10cRaPHY.—Publications of the Colonial Society of Massachu- 
setts, vol. xv and xvi; Harvard College Records; Corporation Records, 
1636-1750; Josiah Quincy, A History of Harvard University (1840) ; 
The Harvard Book (1874); Harvard University Guidebook (1936) 
and other publications of the university; also the Harvard Graduates 
Magazine (1892-1934), the Harvard Alumni Bulletin (1898 et seq.) ; 
S. E. Morison, The Founding of Harvard College (1935), Harvard 
College in the Seventeenth Century (1936), (ed.) Development of 
Harvard University. Since the Inauguration of President Eliot 1869- 
1929 (1930), Three Centuries of Harvard, 1636-1936 (1936); Henry 
James, Charles W. Eliot (1930); H. A. Yeomans, Abbott Lawrence 
Lowell, 1856-1943 (1948); Harvard University Committee, General 


Education in a Free Society (1946); J. B. Atkinson (ed.), College in a 
Yard (1957). (F. H. H.; W. M. Pn.) 


HARVEST BUG: see CHIGGER. 

HARVESTER (Harvest SPIDER or HARVESTMAN) ; see DADDY 
LONGLEGS. 

HARVESTING MACHINERY. Each machine on the 
farm has its important purpose, but harvesting machines have a 
special place in the over-all picture because the farmer depends 
upon them to get his crops safely in after they have survived the 
hazards of drought, flood, hail, frost and pests. For the history 
of harvesting machinery, see Farm Macuinery. For other types 
of agricultural machinery, see PLANTING MACHINERY; TILLAGE 
MACHINERY ; Crop-Processinc MACHINERY. See also Crop Dry- 
ING AND PROCESSING. 

Haymaking Machinery.—The variety of machines used is 
limited only by the diversity of crops grown, but many farmers 
grow some hay and this is usually the first harvest of the season. 
The first operation in making hay is to cut the grass (or legume) 
close to the ground, usually with a mower. The grass is then made 
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into hay by drying so it will keep for many months without 
spoiling. 

The Mower—The cutting mechanism consists of a cutter bar, a 
long flat bar of strong steel to which slotted fingers or guards 
are attached to point forward, and a reciprocating knife, a thin 
strip of steel to which triangular steel blades or knife sections are 
riveted. The cutter bar runs close to the ground and the guards 
comb through the grass, which is cut off by the knife sections work- 
ing against ledger (i.e., stationary) plates mounted in the guards. 
The action is very similar to having many pairs of scissors mounted 
along the front of the cutter bar. The guards provide the scissors’ 
action with the reciprocating knife sections and they also give 
some protection to the knife against stones. 

The cutter bar is fastened to a frame which may be carried 
directly.on a tractor or may be mounted on wheels and pulled by a 
tractor or by horses, mules, oxen or water buffalo. The recipro- 
cating knife is usually driven by a crank and connecting rod (pit- 
man), The crank of a horse-drawn mower is normally driven 
through gears from the wheels, but tractor mowers are driven by 
the tractor engine through a flexible drive system which permits 
the mower to follow the ground independently of the tractor. This 
drive is more satisfactory than one through the wheels, because 
there is no slippage and cutting can be done more rapidly. 

The width of cut for horse mowers may vary from three and one- 
half to five feet while tractor mowers are usually six or seven feet 
except for a few narrower ones designed for very small tractors. 
As the crop is cut by the mower, it falls in a continuous swath on 
the ground, where it is usually left to cure until dry enough to rake 
for stacking or baling. 

Dump Rake—The next machine to be used depends upon 
whether the hay is to be stored as loose hay in a stack, stored in a 
haymow as loose chopped hay, or baled. If to be stacked as loose 
hay, the grass will be allowed to dry almost to the safe storage 
point in the swath and then it will be raked into windrows and 
bunches with a dump rake. This machine consists of a number of 
long, semicircular spring teeth spaced across the entire machine. 
They are carried at the upper end in a beam which, in turn, is 
supported by a wheel at each end. The teeth form a basket into 
which the hay is raked by the forward motion of the machine and 
which can be dumped by rotating the beam which carries the teeth. 

Hay Chopper.—If the hay is to be stored loose for mow curing, 
the grass is raked into windrows and then picked up and chopped 
by a hay chopper soon after cutting. The advantage of this system 
is that a very fine quality hay is secured by avoiding the loss of 
leaves and certain food elements through field drying. The hay 
chopper is a form of forage harvester which will be described later 
under forage harvesting machines. 

Side-Delivery Rake—Often hay is baled to make it more com- 
pact and economical to handle. When this is to be done, the hay 
is raked from the swath into a windrow by a side-delivery rake 
while the moisture content is still quite high so that the leaves will 
not fall off too badly. The windrow is kept sufficiently loose 
for air circulation to continue the drying process to the point 
where the hay can be baled safely. 

The side-delivery rake consists essentially of a rotating cylinder 
with spring teeth which, because of the oblique position of the 
cylinder in relation to the direction of travel, rakes or rolls the 
hay forward and laterally until it escapes from the rake to form 
a windrow. The cylinder is counterbalanced so that it can follow 
the contour of the ground. 

Sweep Rake-—For loose hay, side-delivery rakes together with 
sweep rakes are sometimes used. The latter are used to gather up 
the windrowed hay and carry it to the stacker. The sweep rake 
consists essentially of a number of wooden teeth, several feet 
long, carried at the rear on wheels or directly by a tractor or 
truck. As the rake moves forward, the hay slides back onto, and 
collects on, the teeth, which are then lifted at the front for trans- 
port to the stack when the rake is full. 

Loaders and Stackers—For handling loose hay, loaders and 
stackers are also used. By means of toothed pick-up cylinders, the 
loader picks up the hay from the windrow and delivers it to the 
wagon or truck body by means of a slat-and-rope carrier or a 
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raker-bar mechanism. Most stackers are of the overshot type 
The hay is placed by a sweep rake onto a large “floor” of wo 
teeth mounted on the end of a boom which is pivoted at the o 
posite end. A winch rotates the boom and its load of hay upy 
past the vertical, and “shoots” the hay over onto the stack, 
boom is then returned to its position flat on the ground for t 
next load. 

Hay Conditioners—These are used to accelerate the rate 
drying when field curing. The machines consist of pairs of smoo} 
rolls which may be of steel or rubber (to split the stems) or m 
ing fluted rolls (to crimp the stems) between which the swath 
cut crop is passed. Splitting or breaking stems of leguminol 
crops allows moisture to escape quickly so that leaves and sten 
dry at more nearly the same rate, and drying time is cut by al 
half. 

Pick-Up Balers—Used to bale hay directly from the wind, 
in the field when it has been allowed to dry to safe storage mo 
ture content, the baler has a rotary toothed pick-up mechanisi 
This lifts the windrow and delivers it to an auger or other feedi 
device which, with the help of packer fingers or a “‘wadboard 
packer,” places a charge of hay in the bale chamber on each strol 
of the compressing plunger, Two twines or wires are automatica 
tied around a length of hay compressed into the bale chamber A 
form a bale. The density and length of the bale can be adjuster 
Some balers are driven by a power-take-off (PTO) shaft wh 
those of greater capacity, used for custom baling, are usually dri 
by a gasoline engine mounted on the baler, Twine is tied in a co 
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PICK-UP HAY BALER WITH THROWER ATTACHMENT TOSSES COMPLETED ALE S 
INTO TRAILER A: 


ventional knot. “Wire-tie” machines usually twist the ends of th 
wires together, but both twine and wire are joined mechanica 
and automatically. i 
Hay Pelleters.—The next step beyond hay baling is hay pelle 
in which the hay is compacted approximately eight times in p! 
of about two and one-half times as in baling. In the 1960s th 
system offered promise from the standpoint of feeding and hana 
efficiency but only stationary machines for the commercial 
ing of ground alfalfa were generally available, A 
Forage Harvesting Machines.—Grass, legumes, corn (maize) 
and other crops are often ensiled to keep them in a succulent an 
fermented state rather than in the dry condition in which they 
called hay. To make silage, they must be cut up so as to perm 
packing in the silo sufficiently well to expel most of the air ane 
so produce anaerobic fermentation and prevent mold formal ion. 
(See ENSILAGE.) f: 
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TRACTOR-DRAWN FIELD HARVESTER USED FOR FORAGE CROPS. CHOPPER BLADES CAN BE ADAPTED TO CUT (LEFT) 


GREEN FEED OR (RIGHT) CORN INTO PROPER CONSISTENCY FOR SILAGE 


Almost all silage crops are now cut in the field with a forage 
harvester which cuts the crop and chops it immediately or picks 
up and chops a windrow which has been cut and raked earlier. 
Forage harvesters have a basic cutting or chopping unit consisting 
of rotating knives which shear the crop against a cutter bar or 
shear plate. The length of cut is adjusted by varying the feed 
speed or by changing the number of knives. The knife holder, 
whether it be flywheel or cylinder type, includes impeller devices 
which fling the chopped hay through a pipe into a wagon hauled 
behind the machine. In some cases the knives are shaped so 
as to provide the impelling action to transport the chopped 
material. These machines, like balers, may have a separate en- 
gine or be driven by a tractor through a PTO shaft. They usu- 
ally handle one row of corn or up to seven feet of grass or legume 
crop. 

Forage harvesters can be equipped with alternate attachments. 
They may have a cutter bar similar to that of a mower or combine, 
in which case the crop is chopped immediately. They may be 
equipped with a pick-up mechanism like that of a baler. This is 
used where it is wished to allow the crop to wilt or dry a little 
before it is chopped for ensilage or placement in the mow for 
curing as hay. The third attachment is a row-crop device making 
it suitable for harvesting corn for silage. A knife cuts the stalks 
close to the ground while gathering chains grasp them and carry 
them to the feed rolls or apron which delivers the material to the 
cutter wheel and meters it. 

So-called economy-type forage harvesters which perform both 
the cutting and chopping operations are also used where acreages 
to be harvested are small. They consist of a stalk beater or 
shredder to which is fitted a blower to deliver the chopped fodder 
to a wagon. Beaters which have their axis of rotation parallel to 
the ground often use an auger to collect the chopped material from 
the rotor knives or hammers and carry it to the blower. 

Grain Harvesting Machinery.—Grain or cereal crops are 
harvested when their seeds have reached maturity and have dried 
to some degree. The crop may be threshed as it is harvested (by 
4 combine or reaper-thresher), in which case the grain is usually 
allowed to dry to a safe storage level of moisture before harvest- 
Ing. If the crop is not threshed as cut it is harvested with a grain 
binder and left to dry in bundles, with a windrower or swather, in 
Which case it is dried in the windrow, or with a mower with dropper 
or buncher attachment, to be dried in hand-tied bundles. 

Grain Binder —This is used to harvest small grains in localities 
where the combine harvester-thresher is unsuitable or not available. 
Tt cuts the grain, binds it and drops the bundles or sheaves on 
the ground singly or in bunches to be shocked or hauled for stack- 
338 or storing in the barn until threshing. The cutting mechanism 
'8 Very similar to that of the mower. A slatted cylindrical reel 
mounted parallel to and above the knife pushes the cut grain back 
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onto a canvas conveyer which 
moves it laterally to and between 
a pair of counterrotating inclined 
canvas conveyers or elevators. 
These deliver the grain to the 
binding deck where a butter evens 
the butts of the cut straw, and a 
set of packer fingers in the bind- 
ing attachment compresses the 
straw to form a bundle of the 
required size and density. A trip 
mechanism engages the power to 
operate the binding attachment 
and the knotter ties a loop of 
twine around the bundle before it 
is ejected. 

When pulled by horses or other 
draft animals, binders secure their 
mechanical motions and power 
from a large lugged traction 
wheel, and cut a swath from four 
and one-half to eight feet wide. 
When pulled by tractors, they are 
usually PTO driven and cut up to ten feet. Binders with special 
drive wheels are sometimes used for rice harvesting but have been 
largely replaced by combines. 

Buncher.—On very small farms, grain may be harvested with a 
mower using a dropper attachment or buncher, a slat device 
mounted behind the cutter bar and permitting the operator to col- 
lect the grain in bunches for later hand tying. 

Combine.—As early as 1950 practically all of the small grains, 
soybeans and similar crops in the western hemisphere and Great 
Britain were harvested by means of the combine or combined 
harvester-thresher. This machine cuts, threshes and cleans the 


‘grain as it moves over the field. In design, it is essentially `a 


regular binder-type cutting device with a gathering-conveying 
mechanism that delivers the cut grain to a conventional thresher 
that has been modified to make it work satisfactorily when in 
motion over the fields. In combine harvesting the aim is usually 
to take the heads of grain with a minimum of straw. Hence, the 
cutting-gathering device is sometimes called the header. How- 
ever, if the crop is lodged, that is, bent down, or if the straw is to 
be saved, the crop is cut close to the ground. 

From the threshing cylinder, which rubs the grain out of the 
heads against a curved “concave,” some of the grain and chaff goes 
directly to the cleaning “shoe” where sieves and a blast of air 
are used to separate and clean the grain. Some of the grain and 
chaff go with the straw to the straw deck or to walkers which serve 
to shake the grain from the straw. This grain too is delivered 
to the cleaning shoe and thence, after passing through the air 
blast, it drops into the clean-grain auger which conveys it to an 
elevator and on into the storage tank or to the bags as the case 
may be. The straw drops out the back of the machine and is left 


COMBINE WITH 20-FOOT CUTTING BLADES HARVESTS, THRESHES AND CLEANS 
THE GRAIN 
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in a windrow for later baling, is baled directly by a baling attach- Pick-Up Reels —Used on combines and windrowers when the 
ment or press, or is scattered over the ground by means of a fan- crop is very badly lodged or flattened by wind or due to straw weak- 
like straw spreader. ness, these reels have rows of spring teeth in place of the usual 
While combines were used as early as about 1875 in California bats. The teeth are eccentrically controlled to get under and 
and the Pacific northwest of the United States, it was not really lift the crop before it is cut, but to retract smoothly after the 
until the 1920s and 1930s that they made themselves generally grain is into the header. This action is necessary to prevent the 
` felt. They were then shown to be the only practical way to harvest straw from wrapping on the reel. 
soybeans and this impetus together with the introduction of the Combines may also be fitted with corn harvesting attachments 
small (five- and six-foot cut) PTO-driven combine made them (see below). 
popular throughout almost the entire United States. The self- Corn (Maize) Harvesting Machinery.—When corn is grown 
propelled combine, introduced in 1940, with its own traction power for grain it may be cut with a corn binder and stored in shocks 
made the large combine a much more flexible unit and for large while the grain dries to shelling and storing moisture. However, 
farms this machine became standard equipment. Combines be- the usual practice is to use a mechanical corn picker which jerks 
came established in Great Britain during World War II when or “snaps” the ears from the stalks so that only the grain and cobs 
labour shortage forced their adoption and justified the auxiliary are harvested. The standing stalks are guided by two shields or 
drying equipment needed in that climate. After World War II, snouts to pass between two counterrotating rollers which pull the 


several European combines were produced to embody cleaning and 
separating principles peculiar to those countries and, above all, to 
provide means for saving the straw, which is valued highly, 
Power-take-off-driven combines cut from 5 to 7 ft. wide while 
self-propelled and pull-type machines with auxiliary engine range 


stalks down and through very sharply. The ears strike either a 
snapping bar located above the rolls or the rolls themselves and 
this breaks the shanks which attach the ears to the stalk. The ears 
then travel by means of an elevator to the husking mechanism, con- 
sisting of closely spaced, counterrotating rollers which tear the 


in size from 8 to 18 ft. On self-propelled and other large models husks away. The ears are carried by means of a chain-type ele- 
the cut grain is gathered behind the cutter bar by a large auger vator to a trailed wagon, 

which replaces the canvas conveyer used on earlier models. A Some pickers are pulled behind a tractor and are PTO driven, 
chain-type conveyer carries the grain to the threshing cylinder but most are mounted directly on a tractor, one unit on each side, 
except on some “straight-through” pull-type combines where a to form a two-row harvester, 

canvas conveyer moves the material directly from cutter bar to Picker-Shellers —Pickers may be fitted with shelling units (see 
cylinder. V-belt and roller-chain drives are used to power the Farm MacuiNery) and are then known as picker-shellers. By 
various elements of the machine and a generous use of sealed- shelling the corn as it is harvested, a separate operation is elimi- 
for-life ball bearings on models appearing by the late 1950s typified nated. Cob hauling and storage are avoided with considerable 
the trend of the farm machinery industry toward higher standards saving and the corn may be harvested early to reduce field losses. 


of materials and workmanship. Combines are made with means 
for regulating the speed of the threshing cylinder to suit the 
various crops to be harvested, and self-propelled machines are 
usually equipped with means for fine adjustment of the travel 
speed to suit field and crop conditions. 

Hillside combines of the self-propelled type are available for 
use on steeply rolling land. The body of the machine is supported 
in the frame by hydraulic cylinders which are automatically ad- 
justed to keep the body level. 

Pick-Up Attachments—Combines may be fitted with pick-up 
attachments that mount ahead of the cutter bar. These are used 
to pick up, for threshing, windrows of grain that have been cut 
and allowed to dry for several days. 

Windrow-Harvesters, Windrowers or Swathers—These are used 
in some sections of the U.S. and Canada where weather and crop 
conditions at harvest time are unfavourable for direct combining 
of the grain. Uneven ripening of the grain, and heavy, green weed 
conditions both favour windrow 
harvesting. Green patches and 
green weeds both dry out in the 
windrow and permit satisfactory 
threshing; if left standing until 
green spots and weeds were ripe, 
the crop might all be lost by 
storms and windy conditions. 

Windrowers——These consist 
essentially of a cutter bar with a 
canvas-type conveyer behind it 
to move the cut grain to one point 
and to deposit it gently on the 
top of the stubble so the air can 
circulate beneath and through it. 
A reel is used to push the cut 
grain back onto the canvas. 
Most windrowers are pulled by a 
tractor, cut a swath width up to 
16 ft. and are PTO driven, but 
in the second half of the 20th 
century there appeared to be an 
increasing preference for self- 
propelled models, 
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CORN PICKER SEPARATES EARS FROM THE STALKS, REMOVES HUSKS AND DEPOSITS CLEAN EARS IN THE TRAILER: 
AN ATTACHMENT CAN ALSO BE USED TO SHELL THE CORN AS IT IS PICKED 


Similar advantages can be secured by equipping a combine witha 
corn attachment. In this case, the combine shells and cleans the 
corn. The attachment consists of a two-row snapping unit simi- 
lar to a picker, or of a two-row cut-off and conveying unit which 
delivers the whole corn plant to the combine. See also Corn. 

Mechanical Cotton Harvesters.—The hand harvesting of 
cotton is an excessively laborious operation, which has stimulated 
the development of many patents on machines to do the job. In 
the U.S. more and more cotton was being picked mechanically 
in the second half of the 20th century. 

Regular open-boll cotton is commonly harvested by machines 
which utilize rotating moistened spindles. The plants are guided 
between banks or drums of rapidly rotating, automatically cleaned 
and dampened spindles. The cotton is wrapped around the mois- 
tened spindles, to which the fibres tend to adhere, and then doffed 
or stripped by a special device. When barbed spindles are used & 
doffing wheel unrolls the cotton to get it free of the spindle. From 
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BY COURTESY OF JOHN OEERE, MOLINE, ILLINOIS 
(LEFT) SELF-PROPELLED COTTON PICKER HARVESTING OPEN-BOLL COTTON; 
(RIGHT) DRAWING OF PICKER MECHANISMS VIEWED FROM THE TOP 


the strippers or doffers the cotton is delivered by conveyer or suc- 
tion to a large basket carried above the machine, 

In some areas such as the high plains of Texas a stormproof 
cotton, in which the cotton is kept close within the protective boll, 
is grown. Strippers are used to harvest this type of cotton. The 
plants pass between stationary strippers or counterrotating rollers 
or brushes which tear the bolls from the stalks. Both cotton 
strippers and pickers are usually mounted on tractors. A few 
are self-propelled. (See also Cotton: Culture.) 

Potato Harvesting Machinery.—One of the simplest mechan- 
ical devices for lifting potatoes is the potato plow provided with 
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Spiiatine ROD-LINK CONVEYER OF ELEVATOR-TYPE POTATO HARVESTER SEP- 
RATES TUBERS FROM THE SOIL AND DEPOSITS THEM IN ROWS FOR BAGGING 


4 share to which are attached a series of rods for raising the 
tubers as the implement is drawn through the ground. A middle 
buster, or double plow with right- and left-hand bottom mounted 
back to back, fitted with rods as above is another simple device 
for this Purpose. Still another consists of a flat diamond-shaped 
Plow, for lifting the potatoes, and an agitated pivoted grate, 
aed by a small star wheel underneath, which shakes off most 
ao leaving clean potatoes lying on the surface of the 
nd, 

eee elaborate machines, designed to both raise and separate 

e tubers from the soil, are of two distinct types, the spinner and 


F Pecvator. The spinner type is carried on two wheels and has 
ESA Scoop share which runs under the ridge and loosens the 


around the tubers. Immediately behind the share is the 
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spinner, consisting of a series of forks rotating at right angles 
to the path of the machine. The forks, set to work at about the 
same depths as the share, throw the potatoes to one side, leaving 
them more or less in compact rows. This type is commonly used 
in Great Britain and Europe. 

The elevator type comprises a broad share with an agitating rod- 
link conveyer directly behind it to carry the earth and potatoes 
upward and backward. As they are moved the agitation shakes a 
large part of the earth free and it drops through the conveyer. 
At the end of this conveyer the potatoes may be dropped off onto 
the ground. In some they are delivered to cleaning devices and 
sorting tables. In these more complicated machines various mech- 
anisms are used to prepare the potatoes for direct sacking. Rods 
and deflectors are used to separate the vines. Rollers may be 
used to move the potatoes and remove earth and small stones, 
Finally the potatoes move onto moving picking tables where men, 
riding on the machine, pick out rocks and other foreign objects 
before the potatoes are delivered to bags or bulk transportation. 
Most diggers are PTO driven and are made in one- and two-row 
models. The digging depth is regulated from a forward truck or 
gauge wheel that runs on the row. 

Beet Harvesting Machinery.—In sugar-beet harvesting the 
object is to lift the whole root from the ground, clean the earth 
off it and deliver it to a wagon accompanying the machine. In the 
process the tops, together with a 
small portion of the root itself, 
must be removed and separated 
from the root as it travels to the 
wagon, Some machines have sta- 
tionary blades that lift the beets 
together with some earth onto a 
kicker-wheel  cleaner-conveyer; 
others perform the lifting by 
means of two tilted wheels whose 
actign, rolling together, lifts the 
beets out of the soil. In these 
machines the beets are first 
topped by a revolving inclined 
disk, the cutting height of which 
is regulated by a finder wheel or 
shoe, These machines are semi- 
mounted on a tractor and lift one 
row at a time. Other types of 
beet harvesters top the beets 
after they have been lifted. One 
of these actually lifts the beets 
by their tops. The second type 
employs a two-blade lifter to do the lifting. At the same time a 
large spiked wheel rolling over the beets impales them on the 
spikes and subsequently elevates them to a rod-chain conveyer. 
They are removed from the spikes by strippers after being topped 
by rotary disk-type knives. A part of the U.S. beet crop and much 
in other beet-growing countries is lifted by hand after mechanical 
loosening. A subsoiler type of standard with a blade or small share 
projecting under the row is sometimes used. Others employ the 
two-blade design which straddles and lifts the beet, the device 
used on some complete harvesters. Some are single-row units 
drawn by horses; others drawn by tractors loosen several rows at a 
time, See also BEET. 

Peanut Harvesting Machines.—Peanuts are an important 
crop and mechanical harvesting is considered essential, The tubers 
are usually lifted and allowed to dry for three to ten days before 
picking or removal from the vines. They are lifted, vines and all, 
with units similar to potato diggers. Side-delivery rakes may be 
used to windrow the vines for drying, but special shaker- 
windrowers that clean and windrow the vines more loosely and 
gently are more generally used. After drying, the threshing is 
done with a combine or a special peanut harvester. These employ 
intermeshing spike tooth cylinders or similar devices to comb the 
peanuts out of the vines. All peanut harvesters require stemmer 
Saws to remove the piece of stem that remains on the peanut when 
it is broken from the vine. See also PEANUT. 
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PRONGS ON THE CONVEYER BELT OF 
A BEET HARVESTER SEPARATE BEETS 
FROM SOD AND DEPOSIT THEM IN 
THE TANK. TRACTOR-DRAWN HAR- 
VESTER LIFTS TWO ROWS OF SUGAR 
BEETS AT A TIME 
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Sugar-Cane Harvesting Machinery.—Sugar cane is har- 
vested by hand in those parts of the world where labour costs are 
very low, but in the mainland U.S. and Hawaii it has been nec- 
essary to mechanize. Harvest of the one-year.cane grown in 
Louisiana is not excessively difficult. The specially designed cane 
harvester which straddles one row cuts the cane off close to the 
ground, removes the useless leafy top and conveys the cut stalk 
or cane to an accompanying truck or wagon. 

The much heavier two-year cane grown in Hawaii is far more 
difficult to handle mechanically since at harvest time it is com- 
pletely lodged and tangled. Although much effort was made in 
the late 1950s to develop, harvesters to cut, detrash and deliver 
two-year cane to an accompanying truck, most such cane was har- 
vested by means of push rakes mounted on crawler tractors which 
push the cane into piles to be grab-loaded onto trucks for hauling 


Nashe alleged, to the Fleet prison. Further humiliation was heaped 
on Harvey in the Latin comedy Pedantius, performed at Trinity 
college in 1581, which satirized him as, in Nashe’s words, “the con. 
cise and firking finicaldo fine Schoole-master.” 

In 1585 he failed to be elected master of Trinity hall, and 
though he had completed his study of civil law, he was not admitted 
to the doctor’s degree. In 1585, however, he became doctor of 
civil law at Oxford. Except for Lyly’s criticism in Pap With q 
Hatchet (1589), nothing is known of Harvey’s activities until 1592, 
when he published Foure Letters, and Certaine Sonnets. This 
pamphlet detailed accurately, but mercilessly, the pathetic death 
of Robert Greene and replied to the indictment of himself and 
his brothers John and Richard in Greene’s A Quip for an Upstart 
Courtier (1592) and Nashe’s Pierce Penilesse (1592). The origins 
of this dispute are hidden in mysterious animosities, undoubtedly 


to the mill. In being pushed into piles many canes are torn up by 
the roots, necessitating replanting for the following crop. Much 
of the balance of Hawaiian cane is grab harvested. A grab, similar 
to a clamshell bucket, is used literally to tear the cane loose from 
the ground, two or three tons at a time, and load it directly into 
trucks. This method, too, damages the stools, or stumps, badly, 
Some unirrigated cane, which therefore does not grow in furrows, 
is harvested with a V-cutter which consists of a modified snow 
plow having sharp knives along the lower edges to shear off the 
cane, which is then pushed into windrows and bunched for grab 
loading. See GRASSLAND; SUGAR; see also references under “Har- 
vesting Machinery” in the Index volume, 

BrsriocrarHy.—R. Bainer, R. A. Kepner and E, L. Barger, Principles 
of Farm Machinery (1955); A. A. Stone and H. E. Gulvin, Machines 


for Power Farming (1957). See also bibliography at end of Farm 
MACHINERY. (G. E. Pp.) 


HARVEY, GABRIEL (15507-1630), English writer and a 
friend of Edmund Spenser, was the eldest son of John Harvey, a 
yeoman of considerable means and a ropemaker. In 1566 Harvey 
matriculated at Christ’s college, Cambridge, and in 1570 received 
his B.A. and became, through the influence of Sir Thomas Smith, 
a fellow of Pembroke hall (later Pembroke college). When in 
1573 he was ready to take his M.A., some students protested that 
he was arrogant, overcritical and inclined to defend paradoxes. 
The degree was conferred only after the intervention of John 
Young, master of Pembroke hall. The next year Harvey was ap- 
pointed praelector or professor of rhetoric, and in this capacity de- 
livered annual lectures, two of which were published, Ciceronianus 
(1577) and Rhetor (1577). Both works revealed the scope of 
Harvey’s learning, his thorough knowledge of classical authors and 
his admiration of writings in the vernacular. On the death of 
Sir Thomas Smith in 1577, Harvey composed a series of Latin 
elegies, published as Smithus: vel Musarum lachrymae (1578). 
On July 26, 1578, Harvey disputed before Queen Elizabeth I when 
she visited at Audley End, Essex, There is a biased but entertain- 
ing account of this in Thomas Nashe’s Have With You to Safron- 
Walden (1596). Harvey himself celebrated this significant event 
in his career with another collection of facile Latin verse, Gratu- 
lationes Valdinenses (1578). His fellowship at Pembroke was not 
renewed, but he was elected on Dec. 18, 1578, to a new fellowship 
at Trinity hall, Cambridge, where he began the study of civil law. 

At Pembroke Harvey had become an intimate friend of Edmund 
Spenser. Spenser celebrated this friendship in The Shepheards 
Calender (1579) through the characters of Colin Clout (Spenser) 
and Hobbinol (Harvey). The June eclogue in particular expresses 
the deep affection between them. In 1580 appeared Three Proper, 
and Wittie, Familiar Letters containing two letters by Spenser and 
three by Harvey. The letters revealed that Spenser had tempo- 
rarily succumbed to Harvey’s advocacy of classical metres, but 
that authorship was not Harvey’s main aim. Unfortunately for 
Harvey’s ambitious plans, his epistles caused trouble. Cambridge 

demanded and received a retraction of the criticism that the uni- 
versity failed to honour learning and granted preferential treatment 
to wealthy students. Edward de Vere, earl of Oxford, at the in- 
stigation of John Lyly, interpreted personally Harvey’s satire of an 
Italianate Englishman in “Speculum Tuscanismi.” Harvey denied 
that the poem was an attack upon the earl, and that he went, as 


including the attack on “Speculum Tuscanismi” and the personal 
associations of the antagonists at Cambridge. Richard Harvey in 
Lamb of God (1590) had abused Nashe as a “piperly makeplay 
or makebate,” but unaccountably the latter did not reply for two 
years. Then Harvey and he carried on a lengthy fliting, in Nashe’s 
Strange Newes (1592) and Have With You to Saffron-Walden and 
in Harvey’s Pierces Supererogation (1593) to which he appended 
a reply to Lyly written four years earlier. Both writers were evi- 
dently at the time in the employ of stationers, Nashe with John 
Danter and Harvey with John Wolfe; and since neither appeared 
enthusiastic to prolong the feud, it is plausible that the controversy 
was artificially stimulated by printers interested in sales. It was 
officially terminated in 1599 when the archbishop of Canterbury 
ordered the satires of the two men burned, 

In 1598 Harvey petitioned Sir Robert Cecil to be elected master 
of Trinity hall; once again he was not appointed. About this time, 
or earlier, he retired to Saffron Walden, In 1608 his sister, Mary 
Collins, instituted a legal suit against him. On his mother’s death 
in 1613 he evidently succeeded to his inheritance, and died in 
Saffron Walden in 1630. The picture posterity has of Harvey is 
based on Nashe’s devastating burlesque, and on his malicious at- 
count of Greene’s death. Though Harvey was sometimes tasteless 
and certainly pompous, he should be judged neither by his books, 
since he came into print reluctantly, nor by his desire to introduce 
hexameters into English. His marginalia in the books he read, 
many of which are extant, demonstrate that rather than a pedant, 
he was, like Francis Bacon, a man who made all learning his 
province. 

Harvey’s English works were edited by A, B. Grosart (1884 
85); Ciceronianus was edited by H. S. Wilson and translated 
C. A. Forbes (1945). Autobiographical material appears in The 
Letter Book of Gabriel Harvey, edited by E. J. L. Scott (1884), 
and Harvey's Marginalia, edited by G. C. Moore Smith (1913); 
which also contains the best biography. (E. H. Mr.) 

HARVEY, SIR JOHN MARTIN (1863-1944), English 
actor, producer and theatre manager, who came to be associat 
with his outstanding success as Sydney Carton it The Only Way 
(an adaptation of Charles Dickens’ A Tale of Two Cities), Wa 
born at Wivenhoe, Essex, on June 22, 1863. He was educated at 
King’s College school, London, and was intended for a naval archi- 
tect. However, he chose the stage, making his first public appea!- 
ance at the Court theatre, London, in 1881, while still a boy- Be 
joined Sir Henry Irving’s Lyceum company in 1882 and remaine 
there for 14 years. He married Angelita Helena de Silva, who 
became his leading lady when he entered management. 

A man of scholarly refinement, and an actor of power and 
sensitivity, Harvey maintained the Irving standard and methot 
His finest performance was as Oedipus Rex in Max Reinhardt’ 
production of that play at Covent Garden theatre, London, ™ 
1912. Martin Harvey was knighted in r921 and was made al 
honorary LL.D. of Glasgow university in 1938. 

He died on May 14, 1944. 

See The Autobiography of J.M.H. 
The Last Romantic (1948). 

HARVEY, WILLIAM (1578-1657), English physician, 
discoverer of the circulation of the blood, was born at Fi olkeston® 
Kent, on April 1, 1578. He was educated at Caius college, Cam 
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bridge, and then proceeded to Padua to study medicine under 
Hieronymus Fabricius ab Aquapendente and became doctor of 
medicine in April 1602. Returning to England, he settled in Lon- 
don. He was admitted (June 1607) fellow of the Royal College 
of Physicians, and in 1609 obtained the reversion of the post of 
physician to St. Bartholomew’s hospital, and in the same year he 
succeeded to the post. 

In 1616 he began a course of lectures at the College of Physi- 
cians in which he first brought forward his views upon the move- 
ments of the heart and blood. Meantime his practice increased, 
and he had the lord chancellor, Francis Bacon, and the earl of 
Arundel among his patients. He was physician extraordinary to 
James I and physician in ordinary to Charles I. In 1628 he pub- 
lished the Exercitatio anatomica de motu cordis et sanguinis in 
animalibus, in which he announced his discovery of the circulation 
of the blood. Between 1629 and 1632 he traveled on the conti- 
nent, principally in Italy with James Stuart, afterward duke of 
Richmond. our years later he accompanied the earl of Arundel 
on his embassy to the emperor Ferdinand II. He returned to his 
practice in London at the close of the year 1636, and accompanied 
Charles I in one of his journeys to Scotland (1639 or 1641), and 
was in attendance on the king at the battle of Edgehill (Oct. 1642), 
and then followed Charles I to Oxford. 

While with the king at Oxford he was made warden of Merton 
college, but a year later, in 1646, that city surrendered to Lord 
Fairfax, and Harvey returned to London. He was now 68 years old, 
and, having resigned his appointments and relinquished the cares 
of practice, lived in learned retirement with one or other of his 
brothers. The work on which he had been chiefly engaged at Ox- 
ford, and indeed since the publication of his treatise on the 
circulation in 1628, was an investigation into the subject of gen- 
eration. Charles I had put the royal deer parks at Windsor and 
Hampton Court at Harvey's disposal, and had watched his demon- 
stration of the growth of the chick with no less interest than he 
had watched the movements of the living heart. Harvey had col- 
lected a large number of observations, and George Ent succeeded 
in obtaining the manuscripts, with authority to print them or not. 
The result was the publication of the Exercitationes de generatione 
animalium (1651). 

This was the last of Harvey’s labours. He had now reached 
the age of 73. His theory of the circulation was generally ac- 
cepted by the most eminent anatomists both in his own country 
and abroad, and he was known and honoured throughout Europe. 
In 1654 he was elected president of the College of Physicians but 
Saeed the honour, though he enriched the college with many 
gilts, 

Harvey died in London on June 3, 1657, and was buried at 
Hempstead, Essex; in 1883 his remains were placed in the Harvey 
chapel inthe church there. 

John Aubrey says: “In person he was not tall, but of the lowest 
Stature; round faced, olivaster complexion, little eyes, round, very 
black, full of spirits; his hair black as a raven, but quite white 
20 years before he died.” The best-known portrait of him extant 
is by Cornelius Jansen in the library of the College of Physicians. 

atvey’s Work on the Circulation.—In estimating the char- 
acter and value of the discovery announced in the Exercitatio 
anatomica de motu cordis et sanguinis in animalibus, it is neces- 
sary to bear in mind the previous state of knowledge. Aristotle 
taught that the blood was elaborated from the food in the liver, 
ence carried to the heart, and sent through the veins over the 
ody. The Alexandrian physicians Erasistratus and Herophilus 
taught that, while the veins carried blood from the heart to the 
Members, the arteries carried a subtle kind of air or spirit. Galen 
cs that the arteries were not, as their name implies, mere 

T Pipes, but that they contained blood as well as vital air or 
Spitit, and he believed that the nerves arose from the brain and 
conveyed “animal spirits” to the body. The views of Galen re- 
Hou od current till the r6th century. The physicians of that pe- 

od had developed certain doctrines concerning the vascular 
bees which may be summarized thus: (1) The blood is not stag- 
ma but moves in the body. But no one had a conception of a 
ntinuous stream returning to its source (a circulation in the true 
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sense of the word) either in the system or in the lungs. If they 
used the word circulatio, as did Andreas Caesalpinus, it was used 
vaguely. The movements of the blood were in fact thought to be 
slow and irregular in direction as well as in speed. (2) They sup- 
posed that one kind of blood flowed from the liver to the right ven- 
tricle of the heart, and thence to the lungs and the general system 
by the veins, and that another flowed from the left ventricle to the 
general system by the arteries. (3) They supposed that the septum 
of the heart was pervious and allowed blood to pass directly from 
the right to the left ventricle. (4) They had no conception of the 
functions of the heart as the source of motor power of the move- 
ment of the blood. They doubted whether its substance was mus- 
cular; they supposed its pulsation, like that of the arteries, to be 
due to expansion of the contained vital spirits. 

Of the great anatomists of the 16th century, Andreas Vesalius 
in 1543 ascertained that the septum between the right and left ven- 
tricles is complete, though he could not bring himself to deny the 
invisible pores which Galen’s system demanded. Michael Servetus, 
in his Christianismi restitutio (1553), went somewhat farther, and, 
from the anatomical fact of the complete septum and the large 
size of the pulmonary arteries he concluded that there is a com- 
munication in the lungs by which blood passes from the pulmonary 
artery to the pulmonary vein. It seems doubtful whether even 
Servetus rightly conceived of the entire mass of the blood passing 
through the pulmonary artery and the lungs. Indeed, a true con- 
ception of the lesser circulation as a transference of the whole 
blood of the right side to the left was impossible until the cor- 
responding transference in the greater or systemic circulation 
was discovered. Lastly, the system of valves in the veins had been 
elaborately set forth and illustrated by Fabricius, Harvey’s own 
teacher. The way then to Harvey’s great work had been paved 
by the discovery of the valves if the veins, and by that of the 
lesser circulation, but the significance of the valves was unsus- 
pected and the fact of even the pulmonary circulation was not 
generally admitted. 

In his treatise Harvey proved (1) that it is the contraction, 
not the dilatation, of the heart which coincides with the pulse, 
and that the ventricles, as true muscular sacs, squeeze the blood 
which they contain into the aorta and pulmonary artery; (2) that 
the pulse is produced by the arteries being filled with blood; 
(3) that there are no pores in the septum of the heart, so that 
the whole blood in the right ventricle is sent to the lungs and 
round by the pulmonary veins to the left ventricle, and also that 
the whole blood in the left ventricle is again sent into the ar- 
teries, round by the smaller veins into the venae cavae, and by 
them to the right ventricle again—thus making a complete cir- 
culation; (4) that the blood in the arteries and that in the veins 
is the same blood; (5) that the action of the right and left sides 
of the heart, auricles, ventricles and valves, is the same, the 
mechanism in both being for reception and propulsion of liquid 
and not of air; (6) that the blood propelled through the arteries 
to the tissues is not all used, but that most of it runs through 
into the veins; (7) that there is no to-and-fro undulation in the 
veins, but a constant stream from the distant parts toward the 
heart; (8) that the dynamic starting point of the blood is the heart 
and not the liver. 

The method by which Harvey arrived at his solution of the most 
fundamental and difficult problem in physiology is well worthy of 
attention. He had not only furnished himself with all the knowl- 
edge that books and the instructions of the best anatomists of 
Italy could give, but, by a long series of dissections, had gained 
a far more complete knowledge of the comparative anatomy of the 
heart and vessels than any contemporary had. Thus equipped, he 
began his investigations into the movements of the heart and 
blood by seeing their action in living animals. He minutely de- 
scribes what he saw in dogs, pigs, serpents, frogs and fishes, and 
even in slugs, oysters, lobsters and insects, in the transparent 
shrimp, and lastly in the chick while still in the shell. He particu- 
larly describes his observations and experiments on the ventricles, 
the auricles, the arteries and the veins. He shows how the arrange- 
ment of the vessels in the fetus supports his theory. He adduces 
facts observed in disease as well as in health to prove the rapidity 
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of the circulation. He explains how the mechanism of the valves 
in the veins is adapted to favour the flow of the blood to the 
heart. He estimates the capacity of each ventricle, and reckons 
the rate at which the whole mass of blood passes through it. He 
elaborately and clearly demonstrates the effect of obstruction of 
the bloodstream in arteries or in veins, by the forceps in the case 
of a snake, by a ligature on the arm of a man, and illustrates 
his argument by figures. These results can be explained only 
by the constant circulation of the same blood. Lastly, in the 15th, 
16th and 17th chapters of his great work, he adds certain con- 
firmatory evidence as to the effect of position on the circulation, 
the absorption of animal poisons and of medicines applied exter- 
nally, the muscular structure of the heart and the necessary work- 
ing of its valves. The whole treatise, which occupies only 52 
pages of print, is a model of accurate observation, patient accumu- 
lation of facts, ingenious experimentation, cautious hypothesis and 
logical deduction. 

In one point only was the demonstration of the circulation in- 
complete. Harvey did not see the capillary channels by which the 
blood passes from the arteries to the veins, This gap in the cir- 
culation was filled 30 years later by the great anatomist Marcello 
Malpighi, who described the capillary circulation four years after 
Harvey's death. But the existence of the channels first seen by 
Malpighi was already clearly pointed to by Harvey’s reasoning. 

Harvey’s Work on Generation.—The Exercitationes de gen- 
eratione animalium is between five and six times as long as the 
work on circulation, and is followed by excursus De partu, de 
uteri membranis, de conceptione; but, though the fruit of obser- 
vations as patient and extensive, its value is far inferior. The 
subject was more abstruse, and was inaccessible to proper inves- 
tigation without the aid of the microscope. Hieronymus Fabricius, 
Harvey’s master, in his work De formatione ovi et pulli (1621), 
and another pupil of Fabricius, Volcher Coiter of Niirnberg, were 
among the few in modern times who had preceded Harvey in this 
study. The 72 chapters which form Harvey’s book lack the co- 
ordination so conspicuous in the earlier treatise, and some of them 
seem almost like detached chapters of a system which was never 
completed or finally revised. 

Aristotle had believed that the male parent determined the form 
of the future embryo, while the female only nourished and nursed 
the seed. Galen taught that each parent contributes seeds, the 
union of which produced the young animal. Harvey, after speak- 
ing with due honour of Aristotle and Fabricius, begins ab ovo, for 
he says, “almost all animals, even those which bring forth their 
young alive, and man himself, are produced from eggs.” This 
dictum, usually quoted as omne vivum ex ovo, was a prevision of 
genius, and was’ not proved until K. E. von Baer discovered the 
mammalian ovum in 1827. Harvey proceeds with a careful ana- 
tomical description 6f the ovary and oviduct of the hen, describes 
the new-laid egg, and then gives an account of the appearance seen 
on the successive days of incubation. Commenting on Aristotle 
and Fabricius, he declares against spontaneous generation, proves 
that there is no semen foemineum, that the chalazas of the hen’s 
eggs are not the semen galli, and that both parents contribute to 
the formation of the egg. He describes accurately the first ap- 
pearance of the ovarian ova as mere specks, their assumption of 
yolk and afterward of albumen. He describes two methods of 
production of the embryo from the ovum: one is metamorphosis, 
or the direct transformation of pre-existing material, as a worm 
from ań egg, or a butterfly from an aurelia (chrysalis); the other 
is epigenesis, or development with addition of parts, the true gen- 
eration observed in all higher animals. Chapters xlvi-l are devoted 
to the abstruse question of the efficient cause of generation, which, 

after much discussion of the opinions of Aristotle and of Sennertus, 
Harvey refers to the action of both parents as the efficient instru- 
ments of the first great cause. 

He then goes on to describe the order in which the several parts 
appear in the chick. He states that the fetal heart is the first 
organ to be seen, and explains that the nutrition of the chick 
is effected not only by yolk conveyed directly into the midgut, 
as Aristotle taught, but also by absorption from yolk and white 
by the umbilical veins; on the fourth day of incubation appear 


HARVEY 


two masses (which he oddly names vermiculus), one of which de. 
velops into three vesicles, to form the cerebrum, cerebellum and 
eyes, the other into the breastbone and thorax; on the sixth or 
seventh day come the viscera; and lastly the feathers and other 
external parts. 

Harvey points out how nearly this order of development in the 
chick agrees with what he had observed in mammalian and particy. 
larly in human embryos. He notes the bifid apex of thé fetal heart 
in man and the equal thickness of the ventricles, the soft cartilages 
which represent the future bones, the large amount of amniotic 
fluid and absence of placenta which characterize the fetus in the | 
third month; in the fourth the position of the testes in the abdo. | 
men, and the uterus with its Fallopian tubes resembling the | 
bicornuate uterus of the sheep; the large thymus; the on 
small as in the adult, not forming a second stomach as in the'pig, 
the horse and the hare; the lobulated kidneys, like those of the | 
seal and porpoise, and the large suprarenal veins, not much smaller — 
than those of the kidneys. He failed, however, to trace the con | 
nection of the urachus with the bladder. In the following chap- i 
ters he describes the process of generation in the fallow deer or 
the roe. Much of Harvey’s work on generation was superseded 
during the next 25 years by that of Malpighi. The remaining 
writings of Harvey are unimportant. | 

Harvey as Physician.—Of Harvey as a practising physician 
very little is known. Aubrey says that “he paid his visits on horse- 
back with a footcloth, his man following on foot, as the fashion 
then was.” He adds, “Though all of his profession would allow 
him to be an excellent anatomist, I never heard any that admired 
his therapeutic way. I knew several practitioners that would not 
have given threepence for one of his bills” (the apothecaries used 
to collect physicians’ prescriptions and sell or publish them to 
their own profit), “and that a man could hardly tell by his bill what 
he did aim at.” However this may have been, and rational thera | 
peutics was impossible when the foundation stone of physiology 
had only just been laid, Harvey was an active practitioner, per | 
forming such important surgical operations as the removal of a 
breast, and he turned his obstetric experience to account in his 
book on generation. Some good practical precepts as to the con- 
duct of labour are quoted by Percivall Willughby (1596-1685). He 
also took notes of the anatomy of disease, which unfortunately 
perished with his other manuscripts. He may be regarded as a fore- | 
runner of G. B. Morgagni (g.v.), for Harvey saw that pathology 
is but a branch of physiology, and like it must depend on accurate _ 
anatomy. The only remaining specimen of his observations i 
morbid anatomy is his account of the post-mortem examination 
made by order of the king on the body of the famous Thomas 
Parr, who died in 1635, at the reputed age of 152. Harvey insists 
on the value of physiological truths for their own sake, independ: 
ent of their immediate utility, but he himself provides an interest 
ing example of the practical application of his theory of the 
circulation, in the cure of a large tumour by tying the arteries 
which supplied it with blood. 

The following is believed to be a complete list of all the know? 
writings of Harvey, published and unpublished: Exercitatio ant- 
tomica de motu cordis et sanguinis in animalibus (1628) ; Exercito 
tio anatomica de circulatione sanguinis: ad Johannem Riolanum 
(1649); Exercitationes de generatione animalium (1651); Ant 
tomia Thomùe Parr, first published in the treatise of John Betts, 
De ortu et natura sanguinis (1669). Letters: to Caspar Hoffman? 
of Nürnberg, May 1636; to Schlegel of Hamburg, April 1651 
three to Giovanni Nardi of Florence, July 1651, Dec. 1653 
Nov. 1655; two to Morison of Paris, May 1652; two to Horst ° 
Darmstadt, Feb. 1654-55 and July 1655; to Viackveld of Haarlem, 
May 1657. His letters to Hoffmann and Schlegel are on the cit | 
culation; those to Morison, Horst and Vlackveld refer tO the 
discovery of the lacteals; the two to Nardi are short letters ? 
friendship. All these letters were published by Sir George Ent Mt 
his collected works (1687). Of two manuscript letters, one on 0% 
cial business to the secretary, Dorchester, was printed by Aveling, 
with a facsimile of the crabbed handwriting (Memorials of Harv®; 
1875), and the other, about a patient, appears in Robert 
Life of Harvey (1878). Pralectiones anatomiae universalis ( 1616 
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—manuscript notes of his Lumleian lectures in Latin—are in the 
British museum library; an autotype reproduction was issued by 
the College of Physicians in 1886. An account of a second manu- 
script in the British museum, entitled Gulielmus Harveius de 
musculis, motu locali, etc., was published by Sir G. E. Paget 
(Notice of an Unpublished Manuscript of Harvey, 1850). 

The following treatises, or notes toward them, were lost either 
in the pillaging of Harvey’s house, or perhaps in the Great Fire of 
London, which destroyed the old College of Physicians: A Treatise 
on Respiration, promised and probably at least in part completed 
(pp. 82, 550, ed. 1766) ; Observationes de usu lienis ; Observationes 
de motu locali, perhaps identical with the above-mentioned manu- 
script; Tractatum physiologicum ; Anatomia medicalis (apparently 
notes of morbid anatomy); De generatione insectorum. 

The fine edition of Harvey’s works published by the Royal Col- 
lege of Physicians in 1766 was superintended by Mark Akenside; 
it contains the two treatises, the account of the post-mortem ex- 
amination of old Parr, and the six letters enumerated above. A 
translation of this volume by Robert Willis, with Harvey’s will, 
was published by the Sydenham society (1847). 

There is a convenient photographic facsimile of the work on the 
circulation issued by G. Moreton (1894). The standard translation 
of his collected works is still that of Robert Willis (1847). A 
convenient reprint of the translation by Willis of the work on the 
circulation is available (1906). 

Brsriocrapuy.—The literature that has arisen on Harvey and his 
great discovery would fill a library, A bibliography by Geoffrey 
Keynes was published (1928), and a further account of the works of 
Harvey on the occasion of the celebration of the tercentenary of the 
publication of the work on the circulation by the Royal College of 
Physicians, London (1928). Of later writings on Harvey mention 
may be made of the biography by D’Arcy Power (1897) ; the facsimile 
of Harvey’s Paduan diploma issued by the Royal College of Physicians, 
with pamphlet by J. F. Payne (1908); the volume of Portraits of Dr. 
William Harvey published by the Historical section of the Royal So- 
ciety of Medicine (1913). 

The Harveian oration at the Royal College of Physicians is devoted 
to an annual exposition of some part of his work. Among the orations 
are those by W. Osler, The Growth of Truth as Illustrated in the 
Discovery of the Circulation of the Blood (1906); H. R. Spencer, Wil- 
liam Harvey, Obstetric Physician and Gynaecologist (1921) ; A. Chap- 
lin, Medicine in the Century Before Harvey (1922); C. Singer, The 
Discovery of the Circulation of the Blood (1922) gives an exposition of 
the history of this event. (P..H.)P.-S.;_C. SE) 

HARVEY, a city of Cook county, Ill., U.S., is 20 mi. S. of 
the Chicago loop. The city was from the first both an industrial 
and a residential suburb of Chicago. The area was originally 
platted as South Lawn by a syndicate of land speculators in 1873. 
Rapid growth began in 1889 when Turlington W. Harvey, a Chi- 
cago capitalist, purchased some of the land, which was then swamp 
and prairie. The following year he organized the Harvey Land 
association. The population, negligible when the settlement was 
incorporated as a village in 1891, had increased to 5,000 by 1895 
when Harvey was organized as a city. Engineering, machine-shop 
and metalworking industries were attracted there in the 1890s and 
have since dominated the industrial life of the community. For 
comparative population figures see table in ILLINOIS: ee 

(Swit ie 
i HARWICH, a municipal borough and seaport in Essex, Eng., 
es on the extremity of a small peninsula projecting into the estu- 
ary of the Stour and Orwell, 70 mi. N.E. of London by road. Pop. 
(1961) 13,569, 
peenwich (Herewica, Herewyck) formed part of the manor of 
h Overcourt. King Alfred in 885 defeated 16 Danish ships in the 
ne It became a borough in 1319 by a charter of Edward TI. 
tion 604 James I gave it a charter which provided a new constitu- 
he rt from this date began regular parliamentary representa- 
1867 et two burgesses had attended parliament in 1344. Until 
Pisce arwich returned two members but in that year this was re- 
la to one. In 1885 the borough constituency was merged with 
„arger area in Essex and became the North-Eastern or Harwich 
Eein of the county, Town wall defenses were begun in 1337 and 
chee a after a French raid in 1450. In the 14th century mer- 
oy S came from as far away as Spain and there was much 
© in wheat and wool with Flanders; the passenger traffic 
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appears to have been relatively as important then as it is now. In 
1578 Sir Martin Frobisher embarked at Harwich on his arctic ex- 
pedition. Shipbuilding was significant in the 17th century and 
Harwich was an important naval base in World War I. 

The town occupies an elevated situation, and a wide view is ob- 
tained from Beacon hill at the southern end of the esplanade. 
Many of the streets are ancient and there are several old houses. 
The nave of All Saints church is of the 12th century and the chan- 
cel is of the 14th century. The harbour is one of the best on the 
east coast of England, and in stormy weather is often used for 
shelter; the minimum water alongside Parkeston quay at dead low 
water is 17 ft. A breakwater and sea wall prevent the blocking of 
the harbour entrance and encroachments of the sea; and there is 
another breakwater at Landguard point on the opposite (Suffolk) 
shore of the estuary. A varied assortment of goods is exported, 
and imports include dairy produce from Denmark, vegetables from 
the Netherlands and fruit from Italy. Harwich is one of the prin- 
cipal English ports for continental passenger traffic, steamers pro- 
viding a regular all the year round service to the Hook of Holland 
and Esbjerg. A train ferry to Zeebrugge was inaugurated in 1924. 
The continental trains of the Eastern region railway run to Parkes- 
ton quay, 1 mi. from Harwich up the Stour, where the passenger 
steamers start. Besides shipping, the chief industries are tailoring, 
light engineering and fishing. The southwestern suburb of Dover- 
court, a popular seaside resort, is within the municipal borough of 
Harwich. A depot of Trinity House, the lighthouse and pilotage 
authority, was opened in 1953. 

HARZ MOUNTAINS, the most northerly highland block of 
Germany, situated between the Weser and Elbe rivers. Their 
greatest length extends in a southeast and northwest direction for 
60 mi., and their maximum breadth is about 20 mi. An irregular 
series of terraced plateaus rises here and there into rounded sum- 
mits, and is intersected by narrow, deep valleys. The northwest- 
ern and higher part is known as Ober or Upper Harz; the south- 
eastern and more extensive part, Unter or Lower Harz; while the 
northwest and southwest slopes of the Upper Harz form the Vor- 
harz. The Brocken group, dividing the Upper and Lower Harz, 
is generally classed with the Upper. The Upper Harz includes 
the Brocken (3,747 ft.), the Heinrichshdhe (3,425 ft.), the Königs- 
berg (3,379 ft.) and the Wurmberg (3,186 ft.). The Lower 
Harz includes the Josephshdhe (1,900 ft.) in the Auerberg group 
and the ViktorshGhe (1,909 ft.) in the Ramberg. 

The Middle and Oberharz are the true Harz. They form a roll- 
ing plateau, 3,300 ft. high in the west and 1,600 ft. high in the cen- 
tre. Above this plateau rises the Brocken (g.v.). The northern 
border is a deeply dissected fault zone. There is a less abrupt drop 
to the Thuringian lowland to the south. The Brocken is celebrated 
in legends immortalized in Goethe’s Faust. The finest valley is the 
rocky Bodethal, with the Rosstrappe, the Hexentanzplatz, the 
Baumannshohle and the Bielshdhle. 

The Harz is a mass of Paleozoic rock rising through the Meso- 
zoic strata of north Germany, and bounded on all sides by faults. 
Slates, schists, quartzites and limestones form the greater part but 
the Brocken and Viktorshohe are intrusive granite, and diabases 
and diabase tuffs are interstratified with sediments. Silurian, 
Devonian and Carboniferous are represented—the Silurian and 
Devonian forming the greater part of the hills southeast of a line 
drawn from Lauterberg to Wernigerode, while northwest of this 
line the Lower Carboniferous predominates. A few patches of 
Upper Carboniferous on the borders of the hills near Ilfeld, Bal- 
lenstedt, etc., are unconformable upon the Devonian. The general 
strike of the folds, especially in Oberharz is about northeast. The 
folding took place at the close of the Paleozoic; but the faulting 
to which they owe their present position was probably Tertiary. 
Metalliferous veins are common, among the best known being the 
silver-bearing lead veins of Klausthal, which occur in the Culm or 
Lower Carboniferous. 

Because of its position as the first range which the northerly 
winds strike after crossing the north German plain, the climate on 
the summit of the Harz is generally raw and damp, even in sum- 
mer. In contrast, the lower slopes have a more moderate climate, 
and sheltered valleys enjoy congenial summer conditions. Pleas- 
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ant weather, the scenery, forests and legendary and romantic as- 
sociations make the Harz a favourite summer resort area. Among 
the more popular resorts are Harzburg, Thale and the Bodethal; 
Blankenburg, with the Teufelsmauer and the Hermannshohle, 
Wernigerode, Ilsenburg, Grund, Lauterberg, Hubertusbad, Alexis- 
bad and Suderode. Some places also have mineral springs and 
baths, pine-needle baths, etc. The Harz is penetrated by several 
railways, among them a mountain railway up the Brocken, opened 
in 1898. Many resorts are also visited in winter and skiing takes 
place from December to March. 

The highest summits are bare, but the lower slopes of the Upper 
Harz are rich in spruce and firs. Between the forests stretch 
numerous peat mosses, the spongy reservoirs of which are sources 
of many small streams. On the Brocken are found one or two 
arctic and several alpine plants, In the eastern Harz the forests 
contain a great variety of timber. The beech attains unusual size 
and beauty, and the walnut tree grows in the eastern districts. 
The last bear was killed in the Harz in 1705, and the last lynx in 
1817, and since then the wolf has become extinct; but deer, foxes, 
wild cats and badgers are still found. 

Mining has been carried on since the middle of the 10th century, 
and more than 30 places owe their origin to mining and smelting 
which was locally important from the 13th to the 16th century. 
Rich argentiferous lead was chiefly extracted, also small quantities 
of gold; copper, iron, sulfur, alum and arsenic were also found. 
Mining is now of little importance, though marble, granite and 
gypsum are worked, and vitriol is manufactured. Much wood is 
exported for building and other purposes, and it is used locally as 
fuel. Forestry, tourism and the harnessing of water power are 
the main occupations. Agriculture is practised chiefly on the pla- 
teaus of the Lower Harz, and there is good pasturage both in the 
north and in the south. As in Switzerland, the cows, which carry 
bells, are driven up into the heights in early summer, returning 
to the sheltered areas in late autumn. 

Upper and Lower Saxon, Thuringian and Frankish stocks have 
all contributed to form the present people, and their influence is 
still to be traced in the varieties of dialect. The boundary line 
between High and Low German passes through the Harz. The 
Harz was the last stronghold of paganism in Germany, and to 
that fact are due its legends and fanciful names. (R. E. Dt.) 

HASA, AL (Arabic AL Ansa’), the eastern province of Saudi 
Arabia, is bounded north by the Kuwait neutral zone, east by the 
Persian gulf, south by Ar Rab‘ Al Khali (Empty quarter) and 
west by the Dahna sand belt. The area is about 41,200 sq.mi. 
Its low-coastal strip is separated by a thick belt of heavy sand 
dunes from the steppe-desert of the interior. It derives its name 
from the large oasis in its centre where about 30,000 ac. of palm 
groves and other crops are irrigated by flow from 60 or more 
artesian springs of varying degrees of temperatures, some of them 
35.56° C. (96° F.), which are estimated to discharge 150,000 gal. 
a minute. The Khalas date is especially famous among the 36 
varieties grown, The oasis population is about 180,000, of whom 
about 20,000 are nomads, while 152,000 are congregated in the 
three large towns of Al Hufuf (82,600), Ad Dammam (30,600) 
and Al Mubarraz (39,000), the rest being distributed among about 
50 villages. The principal Hasa tribes are Al ‘Ajman, Bani Khalid 
and Ahl Murra, They are of the Sunni sect, as also are 45% of 
the settled folk, while 55% of the latter are Shi‘ah. 

Little is known of the early history of Hasa; but during the 
10th century a.D. it was a stronghold of the Carmathian move- 
ment. In later centuries it enjoyed a status of virtual inde- 
pendence under the Bani Khalid dynasty of ‘Urair until the middle 
of the 18th century, when the Wahhabis (g.v.) conquered the 
province. On their defeat by the Egyptians under Ibrahim Pasha 
in 1818, Al Hasa came under loose Turco-Egyptian sovereignty, 
interrupted by periodic returns of Wahhabi control under the 
Saudi imams, Turki and Faisal. Then about 1873 Turkish sover- 
eignty was reimposed on the province by Midhat Pasha: to last 
till 1913, when the province was wrested from the Turks by 
‘Abdul-‘Aziz ibn Sa‘ud, who thus re-established Wahhabi control 
on the coast of the Persian gulf, including the ports of Al Qatif, 
Jubail (Al Jubayl), Al ‘Ugayr and Ad Dammam, all of which had 
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memories of Carmathian and later Portuguese occupation. Inci- 
dentally it was the richest province of his realm from the revenue 
point of view; and remained so until the Wahhabi capture of the 
Hejaz (g.v.) in 1925. 

But primacy soon returned to it with the discovery of rich oj 
deposits near Ad Dammam (1933-36) and the consequent grant of 
an oil concession in 1933 to the California Standard Oil company, 
whose subsidiary Aramco (Arabian American Oil company) was 
producing more than 1,000,000 barrels of crude oil a day by the 
early 1960s. The resulting wealth has transformed Saudi’ Arabia 
out of all recognition. Al Hufuf (see Hurur, AL) has ceased to 
be the provincial capital, which is now Ad Dammam (see Dam 
mam, Ap) on the coast, the principal commercial port of Saudi 
Arabia, whence after 1950 there was railway connection with 
Riyadh via the great oil centres of Dhahran and Abqaiq. In 
addition, the main port for oil export is at Ras Tanura, 25 mi, 
N. of Dhahran; and the Trans-Arabian pipeline (TAP-line) after 
1951 carried vast quantities of Hasa oil to its Mediterranean ter- 
minal near Sidon (Lebanon). With the Americans and the great 
number of Arabs and others employed in their operations, the 
population of the whole province was about 500,000 in 1961. 

See F. S. Vidal, The Oasis of al-Hasa, Aramco (1955); and the An- 
nual Reports of Aramco. (H. Sr. J. B. Pi) 

HASAKEH (Hasakan; Hasexe; Haseje; Fr. HAsseTCHÉ), 
a muhafaza (governorate) of northeast Syria. Pop. of the muha- 
faza 351,661 (1960), The district was formerly known as 
Qamishliye (Qamishli, Fr. Kamechlié). The administrative centre 
is Al Hasakah. Until World War II the arid steppe-land to the 
south of the region was to a large extent uncultivated, but as a 
result of improved irrigation it has been intensively developed, and 
with the region to the north of Al Hasakah town yields the bulk 
of the Syrian wheat. The northern area has always been more 
fertile and has a higher rainfall. 

Al Hasakah town lies on the Khabur river (a tributary of the 
Euphrates) about 85 mi. N.N.E. of Dayr az Zawr (Deir ez Zor). 
Pop. (1960) 17,944. Its modern buildings include schools, hos- 
pitals, factories and cinemas, and there is a small garrison. It is 
an important road junction, linked south with Dayr az Zawr and 
north with Al Qamishli and Nisibin (Nusaybin), which lie on the 
Turkish border where the Baghdad-Mosul-Aleppo railway and the 
Baghdad-Mosul-Urfa road enter Turkey. 

There appears to be little evidence of prehistoric settlement 
there, but the place had become fairly important by the 1st mil- 
lennium 8.c. To the Assyrians it was known as Sha-Dikannu and 
paid tribute to Tukulti-Ninurta II (889-884 B.c.). It was called 
Sakane by the classical writers and medieval Arab geographers 
knew it as Hashashak. Under the Ottoman empire, it lost its im- 
portance, but revived during the French mandate of Syria after 
1932 with the settlement there of Assyrian refugees from Iraq. 

(M. V. S.-W.) 

HASAN, AL- (AL-HASAN ten Apr AL-Hasan Au-Basrt) (642+ 
728), Arabian theologian, highly «influential in the development 
of Sufism (q.v,) and the Mu‘tazila school, was born at Medina, the 
son of a freedman, He became a teacher at Basra and founded @ 
school there, among his pupils being Wasil ibn ‘Ata’, founder of 
the Mu‘tazilites. Hasan, who was noted for his eloquence, learn- 
ing, piety and asceticism, was a great supporter of orthodoxy: 
With him fear is the basis of morality, and sadness is character- 
istic of his religion. In politics he adhered to the earliest prim 
ciples of Islam, being strictly opposed to the inherited caliphate of 
the Omayyads and a believer in the election of the caliph. 
died at Basra on Oct. 10, 728. : 

See H. A. R. Gibb and J. H. Kramers (eds.), Shorter Encyclopaedia 
of Islam, p. 136 (1953), with bibliography. 

HASAN AND HUSAIN (called at-Hasanan, “the tw? 
Hasans”), sons of the fourth Muslim caliph, ‘Ali, by his wife 
Fatima, daughter of Mohammed. “On ‘Ali’s death Hasan, the 
elder son, was proclaimed caliph; but the strength of Mu‘awiy 
who had rebelled against ‘Ali, was such that Hasan resigned bis 
claim on condition that he should have the disposal of the trea 
stored at Kufa, with the revenues of Darabjird. This secr® 
negotiation came to the ears of Hasan’s supporters, a mutiny 
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broke out and Hasan was wounded. He retired to Medina where 
he died about 669. The story that he was poisoned at Mu‘awiya’s 
instigation is generally discredited. Subsequently his younger 
brother Husain revolted against Mu‘awiya’s successor, Yazid, but 
was defeated and killed at Karbala (Iraq) on Oct. 10, 680. Husain 
is the hero of the religious drama performed annually (e.g., at 
Karbala) on the anniversary of his death by the Shi‘ites of Persia 
and India, to whom the family of ‘Ali are the only true heirs of 
Mohammed (see Sur‘tsm). 

See Sir W. Muir, The Caliphate, rev, ed. (1915); Sir Lewis Pelly, 
The Miracle Play of Hasan and Husain (1879) ; D. M. Donaldson, The 
Shi'ite Religion (1933). 

HASDAI IBN SHAPRUT (Haspar ABU Yusur BEN Isaac 
BEN Ezra IBN SHAPRUT) (915-975), a central Jewish figure dur- 
ing the brilliant reign of the Omayyad caliph Abd-al-Rahman 
(g.v.) IIL of Córdoba and of his son and successor al-Hakam II 
(see CÓRDOBA, CALIPHATE OF). Hasdai gained eminence in the 
Arab world and in the domain of Jewish culture. Though he was 
officially a court physician, his linguistic talents and persuasive 
personality were utilized for delicate diplomatic missions as inter- 
mediary between Muslim and Christian rulers: he arranged treaties 
between the caliph and the Byzantine emperor, and between the 
representative of Islam and the Christian kings of Spain and Ger- 
many. Hasdai also showed adeptness in state finances and in 
translating scientific works into Arabic, He helped inaugurate the 
golden age of Spanish Judaism, gathering under his patronage 
literary personalities who became the founders of neo-Hebrew 
poetry, biblical exegesis and scientific Hebrew grammar. Hasdai 
fostered talmudic study and Jewish law, making Spanish Jewry 
relatively independent of the eastern academies, a policy pleasing 
to the Cérdoba caliphate. 

Hasdai’s correspondence (penned by Menahem Saruk, his 
literary secretary) with a Jewish Khazar king, Joseph, is note- 
worthy, revealing the statesman enthralled by the vision of a 
Jewish king ruling over an independent kingdom (see KHazars). 
This letter and the king’s response led a shadowy existence till 
their unexpected publication in the 16th century. After much 
Controversy, the authenticity of both letters and the accuracy of 
their information seem well established. 

Breriocrarny.—H, Graetz, History of the Jews, vol. iii, pp. 215-230 
(1927) ; M. L. Margolis and A. Marx, A History of the Jewish People, 
Pp. 308-312 (1927) ; P, Luzzatto, Notice sur Abou-lousouf Hasdai Ibn- 
Schaprout (1852) ; Abraham N. Poliak, Kazariah (Hebrew) passim; S. 
Schechter, Jewish Quarterly Review 3:181-219 (1912-13); D. M. 
Dunlop, The History of the Jewish Khazars (1955). (A. A. N.) 

HASDEU, BOGDAN PETRICEICU (1836-1907), Ru- 
manian philologist, who was a pioneer in many branches of Ru- 
manian philology and history, was born at Khotin, Bessarabia, on 
Feb. 16, 1836, and studied at the University of Kharkov. At 
Taşi he started his Archiva historica a Romaniei (1865-67), in 
Which a large number of old documents in Slavonic and Rumanian 
Were published for the first time. In 1870 he inaugurated Columna 
lui Traian, the best philological review of the time in Rumania. 
In his Cuvente den Bùträni (2 vol., 1878-81) he was the first to 
Contribute to the history of apocryphal literature in Rumania. 

s Historia critica a Romanilor (1875), though incomplete, marks 
the beginning of critical investigation into the history of Rumania. 

asdeu edited the ancient Psalter of Coresi of 1577 (Psaltirea lui 
Coresi, 1881), In 1876 he was appointed director of the state 
archives in Bucharest and in 1878 professor of philology at the 
hee” of Bucharest. His works include one drama. After 

e death of his only child, Julia, in 1888 Hasdeu became a mystic 
and a strong believer in spiritualism, He died at Campina on 

Ug. 25, 1907, (M. G.) 

HASDRUBAL, the name of several Carthaginian generals, 

e most important being: 
a4 a The son-in-law of Hamilcar Barca (q.v.), whom he followed 
the qm Paign against the governing aristocracy at Carthage at 
5 © close of the First Punic War and in his subsequent wars in 
a After Hamilcar’s death (winter 229/228 ».c.), Hasdrubal, 

© Succeeded him in the command, extended the new province 

plomacy and consolidated it by the foundation of New 
arthage (Cartagena) as its capital and by a treaty with Rome in 
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c. 226/225 8.c. which fixed the frontier on the Ebro river. In 
221 he was killed by an assassin. 

2. The second son of Hamilcar Barca (d. 207 B.c.). Left in 
command of Spain when his brother Hannibal went to Italy (218 
B.C.), he fought for seven years against Publius Cornelius Scipio 
and his brother Gnaeus. A defeat on the Ebro in 215 prevented 
him from joining Hannibal in Italy at a critical moment, but in 
211 he completely routed his opponents. He was subsequently 
outgeneraled at Baecula by the younger P. Cornelius Scipio (208). 
Nevertheless, by a retreat he evaded Scipio and broke into central 
Italy to join Hannibal. He was ultimately defeated in 207 on 
the banks of the Metauro river, his head being thrown into Hanni- 
bal’s camp by order of the Roman general Gaius Claudius Nero. 

3. Hasdrubal, son of Gisco, commanded Carthaginian armies 
in Spain (214-206 B.c.) along with Mago but was defeated in 206 
at Ilipa (mod. Alcalá del Rio) by Scipio Africanus. Hasdrubal 
continued operations against Scipio in Africa during 205-203 in 
alliance with Syphax, king of the Massaesyli, to whom Hasdrubal’s 
daughter Sophonisba was married. Accused of treason, he com- 
mitted suicide before the battle of Zama. (See HANNIBAL.) 

4, Another Hasdrubal commanded the Carthaginian armies 
against Masinissa and was defeated by him in 150 B.c. He was 
condemned to death but was reinstated in command at the out- 
break of the Second Punic War. He led the siege of Carthage 
against Scipio Aemilianus in 148 and surrendered to him in 146. 

See works listed in bibliographies of Hannipat; Puntc Wars; see 
also B. H. Warmington, Carthage (1960), Wm. C.) 

HASHEMITE KINGDOM OF JORDAN: see Jorpan. 

HASHEMITES, the Arab descendants, either direct or col- 
lateral, of the prophet Mohammed, from among whom came the 
family who created the 20th-century Hashemite dynasty. Mo- 
hammed himself was a member of the house of Hashem (Hashim), 
a subdivision of the Kuraish (Quraish, Koreish) tribe. The most 
revered line of Hashemites passed through Hasan, son of the 
prophet’s daughter Fatima and her husband, ‘Ali, the fourth caliph. 
Hasan was the last of this line to hold the caliphate, but his 
progeny eventually established themselves as hereditary amirs of 
Mecca, the role continuing under Turkish rule. Of such stock were 
Husain ibn Ali (g.v.), amir of Mecca and king of Hejaz from 
1916 to 1924, and his sons Faisal (see Farsar I) and Abdullah (see 
ABDULLAH IBN Husarn), who became kings of Iraq and Jordan 
respectively, thus founding the modern Hashemite dynasty, King 
Husain of Jordan (see HUSAIN 18N TALAL) is the grandson of Ab- 
dullah. 

Brsriocrapay.—D. G. Hogarth, Arabia (1922); Abdullah I, King 
of Jordan, Memoirs (1950); G. de Gaury, Rulers of Mecca (1951); J. 
Morris, The Hashemite Kings (1959). (A. De.) 

HASHISH (HasnresH), the Arabic name, meaning literally 
“dried herb,” for the various preparations of the true hemp plant 
(Cannabis sativa) used as a narcotic or intoxicant in the east, 
and either smoked, chewed or drunk. From the Arabic hashishin, 
ie., “hemp-eaters,” comes the English “assassin” (see Assassin). 

See Hemp: Hemp as a Drug Plant. 

HASIDISM refers to the pietist movement in Judaism that 
rose in the southeastern districts of Poland (Volhynia, Podolia) 
in the 18th century. In character it was not unlike the contem- 
porary pietist movements in Protestantism—both Jewish and 
Protestant pietists were reacting against an orthodox system that 
had become rigidly legalistic and in which the spiritual yearnings 
of the common people were lost. 

Origins and Early Development.—The Hebrew word Ha- 
sidim (“the pious,” “the devout”) had been used to designate other 
extremely devout groups—notably the Assideans or Hasideans of 
the 3rd and 2nd centuries B.C., who were the philosophical an- 
cestors of the Pharisees (see JewisH SECTS DURING THE SECOND 
COMMONWEALTH); and the mystics of 12th- and 13th-century 
German Jewry of whom Samuel the Hasid, Judah the Hasid and 
Eleazar of Worms are the best known (see CABALA: The Hasidim 
of Medieval Germany). The modern Hasidist movement, which 
amounted to a spiritual revolution among the Jews of eastern 
Europe, was founded by Israel ben Eliezer (c. 1700-60), called 
the Baal Shem-Tob (“Master of the Holy Name”), or BeShT, 
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who was born in Okopy, Podolia, and was active especially in 
Miedzyborz. This simple, contemplative, mystically inclined 
youth became steadily more dissatisfied with the rigid, rationalist 
orthodoxy of the time, and his saintliness, his dedication to the 
spiritual needs of the common man, his Cabalistic “unifications” 
and his repeated cures of the sick earned him the name of a 
miracle worker. His beautiful parables and mystic expositions of 
Scripture attracted a group of followers that formed the nucleus 
of the Hasidist movement. 

Many of the Baal Shem’s teachings were developments of the 
doctrines of earlier mystical movements in Judaism. He taught 
that true religion is manifest not in the traditional rabbinic schol- 
arship or in ascetic withdrawal from the world but in the knowl- 
edge of the immanence of God in all existence. Awareness of 
this fact leads to ever greater communion with God, mainly 
through prayer, though true worship relates to all the activities of 
life, including such pursuits as the partaking of food. Evil is the 
base of good; the “evil urge” within man may be transmuted into 
passionate striving for good. There is an interrelationship be- 
tween heaven and earth, the “upper” and the “lower” worlds; all 
of man’s actions have cosmic significance. The service of God, 
rendered in a joyous mood, restores harmony to the disunited 
world and facilitates the flow of saving grace. Routine, formalism 
and moral complacency are harmful; a trusting heart and en- 
thusiasm (hitlahuvut) are virtues. Yet, facing God, the Hasid is 
to be indifferent to his environment. Israel is conceived as a 
cosmic factor; it is the focal point of creation. 

Hasidism developed under the guidance of the Baal Shem’s 
successors, Jacob Joseph (d. c. 1782) of Polnoye (Polonnoje) 
and, especially, Dov Baer (c. 1704-72), the “Great Preacher” of 
Mezhiritch, the actual founder of the hasidic community. Un- 
like his master, Dov Baer was a talmudic scholar, and he was 
therefore able to promote Hasidism in Lithuania, a centre of 
rabbinic learning. His doctrine generalized the Baal Shem-Tob’s 
concept of his own cosmic role, assigning immense importance to 
the leader of the hasidic community, the rebbe (rabbi) or saddik 
(“the righteous one”), and thus making possible the existence of 
many hasidic societies, each clustering around a different saddik, 
In deviation from classical Jewish thinking, the zaddik was con- 
ceived as an intermediary between man and God, with the power 
of intercession on behalf of his flock. Popular trust in the super- 
human faculties of the zaddikim was a powerful factor in the 
spread of hasidic communities, as was the dissolution by govern- 
mental authorities in 1764 of the central Jewish authority and 
over-all communal organization in eastern Europe, known as the 
“Council of the Four Lands.” By the end of the 18th century 
multitudes of Jews in the Polish lands and in some sections of 
White Russia and Lithuania were following the hasidic doctrine. 
Special houses of prayer served the pietist groups, and the 
Sephardic (Spanish) liturgic ritual was taken over by the Hasidim 
from the Lurianic mystics. The zaddik’s home became a re- 
ligious centre for the faithful. Dancing, religious song, ritual 
ablutions and the sacred communal meal in the presence of the 
zaddik played an important part in the life of the Hasid. 

Opposition.—The hostility of the learned Talmudists toward 
the hasidic sectarians led to a series of steps outlawing the move- 
ment. The first of such measures by the Mithnagdim (“oppo- 
nents”) was a ban of excommunication, pronounced by Elijah 
ben Solomon, the Vilna gaon, in 1772. The opposition of the 
Mithnagdim was based to a large extent on the similarities they 
observed between the practices of the Hasidim and those of the 
Sabbatians and Frankists (see FRANK, JAKOB; SABBATAI ZEBI). 
They protested against the excessive veneration of the zaddik, 
the pantheistic emphasis and the preoccupation of the early Ha- 
sidim with the more esoteric teachings of Cabala. 

Development of Hasidic Doctrine.—Among the followers of 
the Baal Shem and the “Great Preacher” who were instrumental 
in establishing the authoritative hasidic schools were Elimelekh 
(d. 1787) of Lizhensk (Lezajsk), Galicia; Jacob Isaac (d. 1815), 
“the Seer” of Lublin, Pol.; Nahum (1730-98) of Chernobyl; 
Levi Isaac (1740-1809) of Berdichev; and Shneur Zalman (c. 
1748-1813) of Ladi. Elimelekh of Lizhensk, a former mystic from 
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the school of Isaac Luria (g.v.) and an ascetic, through his belief 
that the charismatic powers of the zaddik pass to his son helped 
to foster the dynastic principle of hasidic leadership. Jacob Isaac 
of Lublin, a disciple of both the “Great Preacher” and of Elimelekh 
of Lizhensk, popularly believed to enjoy the gift of clairvoyance, 
emphasized the need for humility and for overcoming melancholy, 
in which “the evil spirit” dwells. He interpreted the Napoleonic 
Wars as the eschatological war of Gog and Magog that was to 
precede the messianic redemption, and he was prepared to employ 
magic to “hasten the end.” In this he was opposed by his disciple, 
Jacob Isaac (d. 1814) of Pzhysha (Przysucha), called “the holy 
Jew,” who believed in the patient, gradual, ethico-religious prepa- 
ration for the Messiah. 

Nahum of Chernobyl, a disciple of the Baal Shem, taught that 
all things created are but symbols of the divine reality. Levi 
Isaac of Berdichev, a disciple of the “Great Preacher,” was the 
author of Qedushat Levi (“The Holiness of Levi,” 1798), a com- 
mentary on the Pentateuch in which he expounded, in agreement 
with his master, the divine aspect of man, God as both unfathom- 
able and close to man, love as man’s basic attitude toward the 
world, the election of Israel and the ultimate unity of mankind 
Another follower of the “Great Preacher,” Menahem Mendel of 
Vitebsk, migrated in 1777 to Palestine, leading a group of 300 
Hasidim who hoped to hasten the advent of the Messiah by prayer 
and penitence in the Holy Land. 

A grandson of the Baal Shem, Baruch (c. 1757-1811) of 
Miedzyborz, preached asceticism and penance; since, however, the 
character of the zaddik could not be grasped by ordinary cate- 
gories, Baruch himself lived in luxury and arrogance. The chief 
hasidic leader in White Russia was Shneur Zalman of Ladi, author 
of Tanya (1795). His doctrine, known as HaBaD (Hokhmah- 
Binah-Daat, Wisdom-Understanding-Knowledge), combines mys- 
tical piety with rationalism and rabbinic learning. Despite this 
adjustment to the established tradition, arrived at by other 
hasidic leaders as well, the opposition of the Mithnagdim continued. 

Decline.—From the beginning of the 19th century, the original 
conceptions of Hasidism gradually declined. The saddikim gained 
excessive power; the dynastic principle proved detrimental; elab- 
orate “courts” replaced the simplicity of the original mystical 
brotherhood. Nahman (1771-1810) of Bratslav, a great-grandson 
of the Baal Shem, struggled against “zaddikism” and attempted 
to restore Hasidism to its pristine purity of faith. 

An incisive criticism of the classical hasidic doctrine was 
launched by Mendel (1787-1859) of Kotzk, a disciple of Jacob 
Isaac of Lublin. The Baal Shem and his successors emphasized 
love, mercy, joy, optimism, consideration for people, and stressed 
religious fellowship. Mendel pointed to the tragic aspect of 
existence, to the chaos in man’s soul; he demanded solitude, in- 
dividual striving toward perfection and the discipline of learning; 
and he rejected compromise. However, the “dynasties” continut 
to flourish. In eastern Europe before World War II, the Hasidim 
were a numerically strong group within Orthodoxy. 

Outstanding among the hasidic “dynasties” were those founded 
by Nahum of Chernobyl; by Israel (d. 1850) of Ruzhin, Ukraine, 
and later of Sadgora, Bukovina; and by Shneur Zalman of La 
(Zalman’s descendants moved to Lubavitch, the name of which 
came to designate this dynasty). From its native lands, Hasidis™ 
spread to Rumania, Hungary and Palestine. In the second 
of the 19th century the dynasty of Ger (Gora Kalwaria, neat 
Warsaw), established by Isaac Meir ben Israel, rose to a centr 
position. Occasionally a woman was elected to the position of 
hasidic leadership, notably Hannah Rachel (b. 1815), “The Maid 
of Ludomir.” : 

After World War II.—World War II destroyed the massive 
base of the movement; among those that survived the war, the 
Lubavitch, Skvir and Satmar groups emerged as the most active; 
from their new centres in Brooklyn, New Square (for New Skvit 
and Williamsburg, New York city, they initiated a revival © 
Hasidism in the new world. 

In Israel the Satmar group supports the Neturei Karls 
(“Watchmen of the City”) in Jerusalem, militant opponents ° 
the secular Jewish state; the Lubavitch movement maintains ê 
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network of religious schools and a youth village in Israel (Kfar 
Habad, near Lydda). Other hasidic groups that migrated to Israel 
co-operate with Agudat Israel, the Orthodox political party. 

See CABALA; see also references under “‘Hasidism” in the Index. 

BrtiocraPHy.—The first presentation of hasidic thought, in the form 
of sermons, was Toledot Yaakov Yosef (“The Generations of Jacob 
Joseph”; 1782) by Jacob Joseph of Polnoye. The legends that grew 
up around the founder and his circle were first published in 1815 
as Shibhe ha-Besht (“The Praise of the Baal Shem”); an edition by 
S. A. Horodezky was published in 1922. See also M. Buber, Tales of 
the Hasidim, 2 vol. (1947-48), and Hasidism (1936), which gave rise to 
a “neohas ’ trend among western and Israeli intellectuals; S, Dub- 
now, Geschichte des Chassidismus, 2 vol. (1931); L. I. Newman and S, 
Spitz, The Hasidic Anthology (1934); G. G. Sholem, “Hasidism: the 
Latest Phase,” in Major Trends in Jewish Mysticism (1946); M. S. 
Geshuri, La-Hasidim Mizmor (“The Song of the Hasidim,” 1936), 
which deals with hasidic melody; Yitzhak Werfel, Sefer ha-Hasidut 
(“Book of Hasidism”), in effect a lexicon of Hasidism. (N. N. G.) 

HASKOVO, Bulgaria; see KHASKOVO. 

HASLEMERE, an urban district (1933) of Surrey, Eng., 
lies 42 mi. S.W. of London by road in an elevated valley between 
the ridge of Hindhead (Gibbet hill, 895 ft.) and Blackdown (918 
ft.). Pop. (1961) 12,523. Both hill areas, covered with open 
heath and self-sown conifers, are National trust property.. On the 
eastern slope of Blackdown stands Aldworth house, built for Alfred, 
Lord Tenayson, who died there in 1892... The Dolmetsch family 
settled in Haslemere in 1925 (see DotmerscH, ARNOLD); the 
musical instruments made there are used at the annual Dolmetsch 
festival of early music and exported all over the world, The manor 
of Haslemere was formerly part of the royal manor of Godalming; 
the urban district council is now the owner of the manorial rights 
and deeds. Haslemere was a borough’ from 1596 to 1832. The 
Educational and Natural History museum was founded in 1895 by 
Sir Jonathan Hutchinson. Gen. James Edward Oglethorpe, 
founder of the state of Georgia, was member for parliament for 
Haslemere. The town is residential, with many houses dating 
from the 15th century. There is easy access to London by road 
and rail, (G. R. Ro.) 

HASLINGDEN, a market town and municipal borough 
(1891) in the Rossendale parliamentary. division of Lancashire, 
Eng., 17 mi. N.N.W. of Manchester by road. Pop. (1961) 14,360. 
The old town stood on a slope on the border of the ancient Rossen- 
dale forest, but the modern part has extended about its base. The 
parish church of St. James (rebuilt 1780) retains a 16th-century 
tower. Woolen manufactures have largely given place to the mak- 
ing of cotton goods, rubber, footwear, poultry equipment (pedi- 
gree poultry are bred), chemicals and engineering; stone is quar- 
tied nearby, There is a weekly, cattle market, To the northwest 
is Haslingden moor and Thirteen Stones hill, once an ancient 
stone circle. 

HASMONAEANS: see Maccasees. 

HASSAM, (FREDERICK) CHILDE (1859-1935), U.S. 
painter and etcher, an important exponent of Impressionism in 
American art, was born in Dorchester, now part of the city of 
Boston, Mass., on Oct, 17, 1859, and studied in Boston and Paris. 
He Soon fell under the influence of the Impressionists, and took 
to painting in a style of his own, in brilliant colour, with effec- 
tive touches of pure pigment. He settled in New York city on his 
return from Paris, where he became a member of the group of U.S. 
Impressionists known as the Ten American Painters. Scenes of 

ew York life remained his favourite subject matter, though he 
also did New England and rural New York landscapes. Hassam 
received many medals and awards, He died on Aug. 27, 1935. 
$ HASSAN, a town and district. in Mysore state, India. The 
Own, 60 mi. N.W, of Mysore city by rail, is an important trading 
anes and the district headquarters. Pop. (1961) 32,172. The 
wn, which dates from the 12th century, was in the Balam 
Province and was annexed to Mysore in 1690; Standing 3,084 ft. 
ove sea level, it has a cool and humid climate with an average 
“nual rainfall of 38 in, There are a degree college affiliated to 

‘Ysore university, a government implement factory, several rice 
ne and engineering and cement works. It is served by a line 

Southern railway, which runs from Arsikere to Mysore. 
ASSAN Disrricr is situated in the western part of Mysore state. 
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Area 2,638 sq.mi. Pop. (1961) 895,847. It is divided into the 
western hill region (Malnad) and the eastern plateau region 
(Maidan) and is drained by the Hemavati river, an important 
tributary of the Cauvery. It consists of eight talukas, that of 
Manjarabad: being covered with evergreen tropical forests. The 
minerals are chromite, gypsum, kaolin and magnesite. Coffee and 
cardamom are the plantation crops in the wet parts of the west, 
while in the Maidan zone dry crops such as millets and oilseeds are 
grown. Halebid; now a village in the Belur taluka, marks the site 
of the ancient city of Dorasamudra, the wealthy capital of the 
Hoysala dynasty (11th-14th century). Another remarkable monu- 
ment is the Sravana Belgola with a famous Jain temple. 
(G. K. Gu.) 

HASSAN IBN THABIT (c. 563-c. 674), Arab poet, best 
known for his poems in defense of Mohammed. He was born in 
Medina, a member of the tribe of Khazraj. In his youth he trav- 
eled to Hira and Damascus, then settled in Medina, where, after 
the advent of Mohammed, he accepted Islam and became the new 
religion’s first poet, using in his verse many phrases from the 
Koran. He is said to have lived to be over 110 years old. He 
was an able satirist, but his poetry is regarded as lacking in dis- 
tinction. His works were edited by H. Hirschfeld, with introduc- 
tion (1910). 

HASSE, JOHANN ADOLPH (1699-1783), German com- 
poser famous for his operas. Born at Bergedorf near Hamburg 
on March 25, 1699, he began his career as a singer and made his 
debut as a composer at Brunswick in 1721 with the opera Antioco. 
He went to Italy to complete his studies with Nicola Antonio 
Porpora; but his relationship with Porpora proved to be unfor- 
tunate, and Hasse became a student of the veteran composer 
Alessandro Scarlatti, to whom he owed his first Italian commis- 
sion, a serenade for two voices. The serenade, which was first 
performed by two of the greatest singers in Italy, V. Tesi and the 
castrato Farinelli, contributed greatly to Hasse’s popularity, In 
1726 his opera seria, Sesostrate, written for the royal opera at 
Naples, made him famous throughout Italy as “Il Sassone” (“the 
Saxon”). He spent several years in Venice, where he married the 
singer Faustina Bordoni (1700-81), with whom he was invited 
to Dresden by the elector of Saxony, Hasse later lived in Dresden 
from 1739 until 1763, when he and his wife retired from court 
service. They then went to Vienna, where Hasse wrote several 
more operas. His last stage work was Ruggiero (1771), written 
for the wedding of the archduke Ferdinand at Milan, Hasse died 
in Venice on Dec. 16, 1783, 

Hasse’s compositions include 56 operas, as well as oratorios, 
masses and instrumental works. The popularity of his music dur- 
ing his lifetime was enormous, The two airs that Farinelli (q.v.) 
sang every evening for ten years to the melancholy king Philip V 
of Spain were both by Hasse, The chief characteristics of Hasse’s 
music were melodic beauty and formal balance. His operatic 
overtures had a considerable influence upon the development of 
the symphony, especially in north Germany. Several of his flute 
concertos have been reprinted; his opera Arminio has been pub- 
lished in Das Erbe deutscher Musik, vol: xxvii (1957), and the 
oratorio La Conversione di S. Agostino appears in Denkmäler 
deutscher Tonkunst, vol. xx (1904). 

BrsriocrapHy.—R. Gerber, Der Operntypus Hasses (1925) ; C. Men- 
nicke, Hasse und die Briider Graun als Symphoniker (1906) ; W. Miiller, 
J. A. Hasse als Kirchenkomponist (1911); A. Yorke-Long, Music at 
Court (1954). 3 (Cs. Cu.) 

HASSELT, ANDRE HENRI CONSTANT VAN (1806- 
1874), Belgian romantic poet who exercised a strong influence 
on French literature in Belgium before the revival inspired by the 
founding of the literary periodical La Jeune Belgique (1881), He 
was born in Maastricht; Holland, on Jan. 5, 1806, and obtained 
Belgian nationality in 1833, settling in Brussels, where he was 
employed at the Bibliothéque de Bourgogne before becoming an 
inspector of schools. He knew Victor Hugo, Alexandre Dumas 
and other French romantic writers, but was also influenced by 
the German lyric poets. His first book of poems, Primevéres 
(1834), was followed by the patriotic La Belgique (1842) and by 
poems on a variety of themes. His chief work, Les Quatre Incar- 
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nations du Christ, appeared first in 1863, and was augmented in 
1867 and re-edited in 1908. He also wrote novels for young peo- 
ple, and a few historical studies. He died in Brussels, Dec. 1, 
1874. 

In spite of imperfections of form and a declamatory style, Van 
Hasselt’s work remains one of the highest achievements in Belgian 
poetry during the greater part of the 19th century. Romantic in 
conception and austerely spiritual, it displays great literary beauty. 
His chief contribution, however, consists in his introduction into 
French prosody of rhythms and metrical devices from German 
poetry, which he knew by heart. 

Van Hasselt’s masterpiece is his epic, Les Quatre Incarnations 
du Christ, in which he presents great historical events as marking 
the progress of society under the influence of Christianity toward 
a final establishment of Christ’s kingdom upon earth. The poem 
is admirably constructed and is often extremely moving. 

His works were published in ten volumes (1876-77). 

See M. Reichert, Les Sources Allemandes des oeuvres poétiques 
d'André van Hasselt (1933). (J.-E.-M.-G. D.) 

HASSELT, the capital of the Belgian province of Limburg, 
lies on the Demer river, 39 km. (24 mi.) N.W. of Liége by road. 
Pop. (1961) 36,618. The principal buildings include the largely 
14th- and 15th-century church of St. Quentin and an 18th-cen- 
tury Béguine house (now a museum), and there is a monument 
to the peasants whose uprising was crushed by French troops in 
1798. It was at Hasselt on Aug. 6, 1831, that the Dutch obtained 
their chief success over the Belgian nationalists during the war of 
independence. A septennial fete is held on the day of Assumption, 
Aug. 15, in honour of the Virgin under the name of Virga Jesse; 
the figure of a giant (the “long man”) is paraded on this occasion. 

Hasselt was for centuries a centre of administration, market 
town and home of distilleries, and the gin called Hasselt spirit 
is still produced. Since the extraction of coal began in the 
Campine to the north, it has grown as an important centre of in- 
dustry, trade and education. It stands on the Albert canal and 
at the junction of several important roads (from Liége, Maastricht, 
Eindhoven, Brussels, Namur) and railways. (Ca. S.) 

HASSENPFLUG, HANS DANIEL LUDWIG FRIED- 
RICH (1794-1862), Hessian statesman whose attempts to pro- 
mote ultrareactionary government in Germany won him the nick- 
name of “Hessenfluch” (Curse of Hesse), was born at Hanau on 
Feb. 26, 1794. Graduating in law at Göttingen (1816), he became 
an assessor in the judicial chamber of the Hesse-Kassel board 
of government, to which his father Johann Hassenpflug also be- 
longed. Appointed minister of justice and then minister of the 
interior in 1832, he set to work to undo the liberal constitution 
of 1831 (see Hesse), but was dismissed in 1837. He then went 
to serve as head of the administration of Hohenzollern-Sigmarin- 
gen (1838-39), as civil governor of Luxembourg (1839-40) and in 
the Prussian judicial service (1841-50). A conviction for pecula- 
tion was reversed on appeal. 

Recalled to Hesse-Kassel by the elector Frederick William I, 
Hassenpflug resumed his struggle against the constitution. Op- 
posed by all classes and even by the army, he resolved to rely on 
support from Austria, which was working to restore the state of 
affairs overthrown by the revolution of 1848 (see GERMANY: His- 
tory). Having persuaded the elector to secede from the Prussian- 
sponsored Erfurt union, he fled with him to Frankfurt where, on 
Sept. 21, 1850, they induced the Bundestag (German federal diet) 
to decree armed intervention against the Hessian liberals, The 
Austro-Bavarian execution of the decree nearly led to war with 
Prussia, which sent troops into Hesse, but the situation was re- 
solved by the Olmiitz agreement (Nov. 1850), whereby the Prus- 
sian troops were withdrawn. 

Returning to Hesse, Hassenpflug in 1852 introduced a new con- 
stitution (bicameral). The elector’s son-in-law Maximilian, Graf 
von Isenburg-Wichtersbach, publicly horsewhipped him (Nov. 
1853) but was pronounced insane, so that Hassenpflug’s resigna- 
tion was not accepted. Hassenpflug, however, was at last dis- 
missed on Oct. 16, 1855. He died at Marburg on Oct. 10, 1862, 
a few months after the constitution of 1831 had been largely re- 
stored (June 21). 
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See P. Losch, article in Zeitschrift des Vereins fiir hessische Geschichte 
vol. 63 (1940). y 

HASSLER, HANS LEO (1564-1612), the most famous Ger- 
man composer of his day, was born in Nürnberg on Oct. 26, 1564, 
He presumably studied music with his father, the organist Isaak 
Hassler (d. 1591). After mastering the imitative techniques of 
Orlando di Lasso and the fashionable polychoral style of the 
Venetians, he traveled to Venice in 1584 to study with Andrea 
Gabrieli, in whose nephew and pupil Giovanni Gabrieli he found 
a close friend. The light, elegant secular music of O. Vecchi, B, 
Donato and G. Gastoldi and the keyboard works of the Venetian 
school soon attracted him. In 1585 he returned to Germany as 
organist to the Augsburg banking family of Fugger. By 1591 he 
enjoyed the favour of the emperor, Rudolph II, who later en- 
nobled him. In 1600 he was appointed director of music for 
Augsburg city, moving to a similar post in Niirnberg in 1601. In 
1608 he became organist to the elector of Saxony. He died in 
Frankfurt on Aug. 19, 1612. 

Hassler’s style is a remarkable fusion of German counterpoint 
and Italian form. His Madrigali (1596), though avoiding the 
harmonic experiments of L. Marenzio, are among the finest of their 
time. His instrumental compositions and his church music— 
Protestant and Roman Catholic—were widely imitated. His Ger- 
man songs owe much to the homophonic dance rhythms of Gas- 
toldi; the best-known collection was the Lustgarten (1601), which 
contains the charming “Mein Gemiith ist mir verwirret.” This 
tune reappears in Bach’s St. Matthew Passion under the title “O 
Haupt voll Blut und Wunden.” 


BrsrrocrapHy.—Sacred works, ed. by H. Gehrmann and J. Auer, in 
Denkmäler deutscher Tonkunst (1894, 1902 and 1906); organ works 
and madrigals, ed. by E. Werra and R. Schwartz, in Denkmäler der 
Tonkunst in Bayern (1904 and 1910); Lustgarten, ed. by F. Zelle, in 
Publikationen älterer praktischer und theoretischer igihe (E: 


HASTINAPUR, an ancient, ruined city of India, in the 
Meerut district of Uttar Pradesh, lying on the banks of a former 
bed of the Ganges, 22 mi. (35 km.) N.E. of Meerut. It formed 
the capital of the great Pandava kingdom, celebrated in the Mahab- 
harata, and probably one of the earliest Aryan settlements outside 
the geographical area of the Punjab. Tradition points to a group 
of shapeless mounds as the residence of the Lunar princes of the 
house of Bharata whose deeds are commemorated in the great 
national epic. The town was swept away by a flood of the Ganges, 
and the capital was transferred to Kausambi (modern Kosam). 

HASTINGS, the name of a famous English family. SR 
Henry nE Hastinces (d. 1269) was the son of Sir Henry de Has- 
tinges (d. c. 1250) and of Ada, 4th daughter of David, earl of Hun 
tingdon, younger brother of the Scottish king William the Lion. He 
was summoned to parliament (1264) as a baron by Simon de Mont- 
fort, whose party he supported throughout the Barons’ War of 
1263-67, He was at the battles of Lewes (1264) and Evesham 
(1265) and defended Kenilworth castle against Henry III (June 
Dec. 1266). His son JoHN (d. 1313) unsuccessfully claimed, 
through his grandmother, a third of the kingdom of Scotland after 
the throne fell vacant on the death (1290) of Margaret, the maid 
of Norway. He served Edward I in Wales and Scotland and was 
twice seneschal of Gascony. LAWRENCE (d. 1348), grandson of 
John, was created earl of Pembroke (1339). On the death (1389) 
without issue of JoHN, grandson of Lawrence, the earldom reverte 
to the crown and the barony of Hastings became dormant. 


Sir Witt1am Hasrincs, summoned to parliament by writ & 
Lord Hastings of Hastings (1461) and executed (1483) by order 


of Richard III, belonged to an early cadet branch of the family. 
His grandson Grorce (d. 1544) was created earl of Huntingdon 
(1529) and his descendants held that title (see HUNTINGDON, 
Earts oF) until the death (1789) of Francis Hastines, 10th earl. 
The barony passed to his sister, ELIZABETH (d. 1808), countess © 


Moira; her son was Francis Rawdon-Hastings (1754-1826), 1 | 
ated Viscount Loudoun, earl of Rawdon and marquess of Has ] 


tings (1817). 


HASTINGS, FRANCIS RAWDON-HASTINGS, 1% 


Margvess or (1754-1826), British soldier and colonial admin’ 
trator, chiefly notable for his services in India, was born on Dec.” 
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1754, He was the son of Sir John Rawdon of. Moira, County 
Down, Ire., 4th baronet, who was created Baron Rawdon of Moira 
and afterward earl of Moira, in the Irish peerage. He was edu- 
cated at Harrow and Oxford and joined the army in 1771 as en- 
sign in the 15th foot. His life may be divided into four periods: 
from 1775 to 1781 he was engaged with much distinction in the 
American Revolutionary War; from 1783 to 1813 he held vari- 
ous high appointments at home, took an active part in the business 
of the house of lords and belonged to the circle of the prince of 
Wales (later George IV); from 1813 to 1823 was the period of 
his labours in India; the final years of his life were spent as goy- 
ernor of Malta (1824-26). He was created an English peer, 
Baron Rawdon, in 1783 and succeeded his father as earl of Moira 
in 1793. 

In 1812 Moira was appointed governor general of Bengal and 
commander in chief of the forces in India. He landed at Calcutta 
and assumed office in Oct. 1813. One of the first questions await- 
ing him was that of relations with the Gurkha state of Nepal. 
Moira, after studying the question, declared war in Nov. 1814, 
Though heavily outnumbered, the Gurkhas made a valiant re- 
sistance along their 600-mi. frontier. In 1816 they abandoned 
the disputed districts, ceded some territory to the British and 
agreed to receive a British resident. For this success Lord Moira 
was made marquess of Hastings in 1817. He had now to deal with 
a combination of Maratha powers. In 1816 the Pindaris entered 
British territory in the northern Circars, where they destroyed 339 
villages. Hastings drew up a comprehensive plan; toward the end 
of 1817 he offered the Maratha powers the choice of co-operation 
against the Pindaris, or war. The peshwa, the raja of Nagpur and 
the Holkar army successively chose war and were successively de- 
feated. The Pindari bands were finally broken up and the way 
was open for a comprehensive settlement. The peshwa’s terri- 
tories were annexed; the Rajput princes, freed from the Marathas, 
accepted British supremacy. 

Hastings obtained the cession by purchase of the island of Singa- 
pore in 1819, In internal affairs he proved himself to be a suc- 
cessful administrator as well as a skilful general. During his many 
tours he observed the ruined state of the countryside and he took 
the first steps toward rehabilitation. - He began the repair of the 
Mogul canal system; he encouraged education in Bengal; he began 
the process of “indianization” by raising the status and powers of 
subordinate Indian judges; and he took the first measures for the 
tevenue settlement of the extensive “conquered and ceded” prov- 
Inces of the northwest. In his last years he became entangled 
in the commercial affairs of William Palmer and company, who 
had obtained a financial stranglehold over the state of Hyderabad, 
ìn consequence of which Hastings left India on Jan, 1, 1823. 

In 1824 Hastings received the comparatively minor post of 
governor of Malta. He died on Nov, 28, 1826. 

See M. S. Mehta, Lord Hastings and the Indian States (1930). 

CAG BAS 

HASTINGS, FRANK ABNEY (1794-1828), British sailor, 
Son of Lieut. Gen. Sir Charles Hastings, was the first commander 
o employ in a naval action a vessel with auxiliary steam power 
and carrying heavy guns. A boy at the battle of Trafalgar, he 
Was dismissed from the Royal Navy in 1820 for a breach of dis- 
cipline. An intrepid sailor and admirer of Lord Byron, he joined 
the insurgent Greeks in April 1822, A few months’ service in the 

Themistocles” (he later fought on land in Argolis and Crete) con- 
vinced him of the inadequacy of the small Greek naval vessels. 
Early in 1924 he persuaded the Greek government to buy two 
steamships; a plan he had earlier suggested to Byron, and promised 
to contribute £5 ,000 himself, On arriving in England in Oct. 1824 

0 make arrangements, he learned that the London-Greek commit- 
tee was negotiating for Lord Thomas Cochrane’s services. He 
Persuaded the committee to stake £160,000, part of which was in- 
tended for a military expedition, on six steamships for Cochrane. 

ismanagement (for which Hastings was not responsible) led to 
delays and the four vessels eventually completed had serious de- 
ects. Only the “Perseverance” (“Karteria”), a vessel of 400 tons, 
Mi two 42-h.p, engines and four 68-pounder guns, saw enough 
“Hon to demonstrate the value of Hastings’ ideas, She arrived 
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in Greece in Sept. 1826 and, with Hastings in command, was em- 
ployed effectively against ships protected by shore batteries, firing 
with rapidity shells heated in the furnaces and slung into the 
breeches by a mechanical device. While fighting in her launches 
in support of Gen. Sir Richard Church’s attack on Anatoliko on 
May 25, 1828, Hastings was wounded. He died at Zante on June 1, 
1828. 

See D. Dakin, British and American Philhellenes, ears hoes 
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HASTINGS, WARREN (1732-1818), the first and most 
famous of the governors general of India, dominated Indian affairs 
from 1772 to 1785 and was impeached on his return to England. 
He was born on Dec. 6, 1732, inthe hamlet of Churchill, near 
Daylesford, of an old Oxfordshire family :which had fallen into 
poverty. His father Pynaston, vicar of Bledington, drifted away 
to the West Indies to die obscurely in the winter of 1743-44. 
Warren was taken in charge by his uncle in London, Howard Has- 
tings, who held a post in the customs, and eventually was sent to 
Westminster school, where Elijah Impey, William Petty Fitz- 
maurice (later earl of Shelburne), William Cowper and Edward 
Gibbon were among his contemporaries. His uncle died in 1749 
leaving him to the care of a distant kinsman, Joseph Creswicke, 
who forthwith arranged for his nomination as a writer in the East 
India company’s service. 

Early Years, 1750-72.—Hastings was assigned to Bengal and 
arrived on Oct. 9, 1750.: He was then somewhat older than the 
usual company recruit of that time and had the advantage of a 
good classical grounding at Westminster; but he was without 
friends or influence and had to make his own way. Hastings found 
himself in a society of mercantile Englishmen, young in age be- 
cause of the ravages of tropical disease, in close contact with In- 
dian merchants and in constant dispute with the local Indian ad- 
ministration. They were devoted to money-making, not only in 
the company’s interests; they were expected to augment their 
nominal salaries by private trading on their own account, At first 
Hastings followed the usual pattern, He was sent to Kasimbazar 
in 1753 where he laid the foundations of his knowledge of Indian 
character and oriental languages: He was a member of the coun- 
cil there in 1756 when the Indian conflict occurred, which changed 
the fortunes of the British in India and of India itself. Siraj-ud- 
Daula, the nawab of Bengal, the most prosperous and orderly part, 
of the then surviving Mogul empire, attacked Calcutta because the 
governor would not halt the building of fortifications, . There fol- 
lowed the siege and fall of Calcutta, the Black Hole incident, the 
flight of the fugitives to Falta, the recovery of Calcutta by Robert 
Clive and Adm. Charles Watson in Jan. 1757, and the overthrow 
of Siraj-ud-Daula at the battle of Plassey on June 23, 1757. 

When war broke out Hastings was taken prisoner but was well 
treated and acted as intermediary for the prisoners from Calcutta. 
In Oct. 1756 he joined the fugitives at Falta and thence returned 
with Clive’s force to Calcutta. He had no share in the overthrow 
of Siraj-ud-Daula, but was then appointed resident at Murshidabad 
(Aug. 1758) where, under Clive’s direction; he had to deal with the 
new nawab, Mir Jafar. This was his apprenticeship in the 
diplomacy at which he later excelled. He joined the Calcutta 
council in Aug. 1761, where he supported Clive’s successor, Henry 
Vansittart, against the majority in his attempts to reach a working 
arrangement with the next nawab, Mir Kasim. In this stand he 
braved great unpopularity while receiving little credit from the 
directors in England. ‘This was his apprenticeship in official con- 
troversy and marked his development into a man of resolution and 
integrity.. It may well have sown the first seeds of his later dis- 
trust of the directors. Disgusted with the actions of the majority 
of the council, Hastings retired in 1764 with what he thought to 
be a small fortune. This he dissipated and was compelled to seek 
re-employment, He was appointed second-in-council at Madras 
in 1769 and he was made governor of Fort William in Bengal in 
1772, after the loss of Vansittart and two other supervisors at 
sea. 

Thus began, inauspiciously and almost accidentally, the longest 
and most eventful governorship in the history of British India. 
Hastings owed his appointment to a change in the constantly shift- 
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ing fortunes of the factions which controlled the company; he was 
saddled with a large council and had no casting vote; he had to 
deal with resentful merchant-officials who feared regulation and 
the clipping of their fortunes. On the other hand he was armed 
with authority by the directors. “We now arm you with full 
powers,” they wrote, “to make a complete reformation.” He was 
not quite 40, in the full vigour of his powers and still buoyant 
with hope and resolution. 

Governor and Governor General, 1772-85.—The first pe- 
riod of his rule lasted for two and a half years, and was its most 
placid and constructive phase. He was adroit and conciliatory as 
well as determined; the company’s servants were resigned to some 
restraint and preferred it to come from one of themselves. He 
first dealt with the diwani, or revenue administration. The depu- 
ties who had collected the revenue on behalf of the company in 
Bengal and Bihar were deposed and the company became its own 
collector; each district had an English collector and a revenue 
settlement was made for five years. Hastings never perfected 
these arrangements but this step marked the beginning of the 
elaborate land revenue organization of British India, As civil 
justice was involved with the revenue, a network of civil courts 
was established with an appeal court in Calcutta. The treasury 
was then transferred from Murshidabad to Calcutta, where it could 
be properly supervised; the nominal nawab’s household was reor- 
ganized and his allowance reduced from 32 to 15 lakhs of rupees 
a year. Hastings’ management was such that the nawab actually 
had more for his personal expenses than before. Finally came the 
commercial reforms. Dastaks or free passes through customs 
houses for the private merchandise of company servants were 
finally abolished in March 1773. The customs houses themselves 
were centralized at five main places. Except for the monopolies 
of salt, betel nut and tobacco, a uniform duty of 24% was charged 
on Europeans and Indians alike, very much on the lines agreed by 
Vansittart and Mir Kasim 11 years before. By these means con- 
ditions were stabilized and trade encouraged. 

The second phase of Hastings’ rule commenced with the arrival 
of three councilors appointed under the Regulating act of 1773. 
In 1772 the company had been driven to ask Lord North’s gov- 
ernment for a loan of £1,000,000 to avert bankruptcy. The conse- 
quent appointment of parliamentary committees of inquiry and 
their hostile reports led to the passing of this act, the first of 
several compromises between government and company control. 
The act created a governor general of Fort William, with a coun- 
cil of four, all named in the act to hold office for five years. The 
governor general was given a general superintendence over the 
other two presidencies of Bombay and Madras, but had only a 
casting vote in his own council. In addition, the crown was em- 
powered to set up a supreme court of justice in Calcutta which 
would administer English law. The first chief justice was Hastings’ 
former school fellow, Sir Elijah Impey. In London the power of 
the stockholders to influence Indian policy was restrained by rais- 
ing the qualification for a vote in the proprietors’ court from 
£500 to £1,000 of company stock, and replacing the annual elec- 
tions of 24 directors for one year by the annual election of 6 di- 
rectors for four-year terms. 

The new councilors arrived in Oct. 1774. Three of them, Gen. 
Sir John Clavering, Col. George Monson and Philip Francis (see 
Francis, Sir PHILIP), were English public men. They were domi- 
nated by Francis, who hoped to succeed Hastings as governor gen- 
eral and in Lord Macaulay’s words was “a man prone to the error 
of mistaking his malevolence for public virtue.” There followed 
the famous contest of Hastings with the majority which coloured 
the whole course of his life. For two years he was consistently 
outvoted in council. A lesser man would have given up but Has- 
tings held on grimly. Then Monson died in Sept. 1776 and Has- 
tings could use his casting vote. The next year Hastings’ London 
agent mistakenly resigned on his behalf but the supreme court 
supported his repudiation and prevented Clavering from succeed- 
ing. Clavering himself died in Aug. 1777. Francis was thus iso- 
lated and, after a duel with Hastings, left India in 1780 to pursue 
his vendetta in England. For the last five years of his rule Has- 
tings was unchallenged, but the strain of the struggle soured his 
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temper and blunted his susceptibilities. This goes far to explain 
the more questionable acts of his government and the tone of his 
attitude to all criticism in his later years. 

Hastings’ major work was the defense of the company’s domin- 
ions from concerted attack by Indian powers at a time when 
Britain, engaged in the American Revolutionary War and threat- 
ened by a hostile European coalition, was unable to give sustained 
help. His first care was the northwest where the buffer state of 
Oudh adjoined the company’s province of Bihar. The Maratha 
power revived about 1770 and the emperor Shah Alam returned 
to Delhi under their auspices in 1772. Hastings occupied Allaha- 
bad and Kora when the emperor, after his return to Delhi, was 
constrained to promise them to the Marathas. In 1773, by the 
treaty of Benares, he handed them to the nawab of Oudh on the 
payment of £500,000, The state of Oudh was thus strengthened 
and the Maratha menace kept from the company’s borders. The 
nawab then persuaded Hastings to lend him a brigade of company 
troops to subdue the Rohillas, a warlike and restless Afghan tribe 
recently settled to the west of his dominions between the rivers 
Ganges and Jumna. The Rohillas were overthrown and the 
nawab strengthened; the Maratha danger was removed to the 
Jumna area. But the company’s troops had been used in an In- 
dian war and this fact was later seized on by Hastings’ critics, 
The next crisis was none of Hastings’ making. In western India 
the head of the Maratha power at Poona became involved in dis- 
putes over the succession to the peshwaship after the young 
peshwa had been murdered in 1773, His ambitious uncle and 
guardian, Raghunath Rao, driven away by the supporters of the 
peshwa’s posthumous son led by Nana Fadnavis, turned to the 
company’s Bombay government for help. This was given without 
consulting Hastings, who overruled the treaty of Surat (1775) 
with that of Purandhar in 1776, by which he abandoned Raghunath, 
Then London intervened and support for Raghunath was revived. 
Hastings sent a force which, under Col. Thomas Goddard, madea 
brilliant march across central India to Surat. It arrived to find 
that the Bombay army had capitulated at Wadgaon while: at- 
tempting to march on Poona. The war dragged on inconclusively 
until Hastings, having divided the Maratha chiefs, concluded the 
peace of Salbai, in 1782, by which Raghunath Rao was given 4 
pension and all occupied Maratha lands were restored. 

Crises, 1780-84.—The supreme crisis of Hastings’ career 0t- 
curred in 1780. When the news reached India, in 1778, of Gen. 
John Burgoyne’s surrender at Saratoga (1777), Hastings wrote “if 
it be really true that the British arms and influence have suffered 
so severe a check in the western world, it is the more incumbent 
upon those who are charged with the interest of Great Britain 
in the east to exert themselves for the retrieval of the national 
honour.” But worse was to follow. For many years Madras had 
been in a chronic state of misgovernment. The governor, Lord 
Pigot, had been imprisoned by the majority of his own coundl 
for attempting to enforce the company’s orders. The folly of the 
Madras government allowed the nizam of Hyderabad, the Marathas 
and the able Haidar Ali of Mysore, normally in mutual hostility, t0 
form a coalition against the British. At the same time the com- 
pany had neglected its own means of defense. Haidar Ali overran 
the whole Carnatic in 1780, took the capital, Arcot, destroyed Col. 
William Baillie’s brigade and compelled Gen. Sir Hector Munro 
of Bengal fame to retreat with ignominy. Hastings was undaunte® 
He suspended the governor of Madras, sent the veteran Sir Ey" 
Coote (then commander in chief in Bengal) to Madras and draine 
Bengal of men and money to sustain him, Hastings detached the 
whole Maratha confederacy from the coalition in 1782, sn 
Coote restored the situation in the Carnatic by a series of pitche 
battles. The crisis was over when Haidar died at the end of 1782, 
though the war was prolonged by the arrival of Bailli de Suffren$ 
French fleet which captured the harbour of Trincomalee 4” 
landed French troops in Feb. 1782, The great French gener 
Charles de Bussy arrived too late in April 1783 to affect 4 
issue and peace was finally concluded with Haidar’s son aM 
successor, Tipu Sultan, at Mangalore in March 1784, on the basis 
of mutual restoration of conquests. This episode was the crow? 
ing triumph of Hastings’ spirit, which remained as unshaken a™! 


HASTINGS 


follies and blunders, defeats and isolation from Britain as it 
had done during the internal struggle with the council majority. 

But the tenseness of the situation and the dire peril of the com- 
pany’s position in India help to explain some of the highhanded 
actions which were later so bitterly assailed. The principal dubi- 
ous actions were the Rohilla War and the cases of Nandkumar, 
Chait Singh of Benares and the begums of Oudh. Nandkumar 
was a prominent Calcutta merchant who, at the height of the 
council struggle in March 1775, accused Hastings of bribery, to 
the delight of the majority. Hastings replied with a charge of 
conspiracy. But before the case came on Nandkumar was accused 
of forgery by an Indian merchant. The case came before Sir 
Elijah Impey in the supreme court, where Nandkumar was found 
guilty and executed. The case created a sensation because the 
sentence of death for forgery was an English penalty unknown to 
Hindu law. Hastings was accused of complicity with the judges, 
but no convincing proof has ever been adduced. He certainly did 
not reprieve Nandkumar; but in the circumstances the failure 
of the council majority to vote a reprieve was much more re- 
markable. Raja Chait Singh was the zamindar of Benares whom 
Hastings dunned repeatedly for money until the raja rose in re- 
volt in 1781 and was dispossessed. These events occurred while 
Hastings was beset by the Maratha and south Indian coalition, 
The begums, or princesses, of Oudh were the mother and grand- 
mother of the nawab who held large estates. Here again there 
was a disregard of engagements; relentless pressure on the nawab 
and the begums, combined with ill-treatment of the begums’ agents, 
eventually produced about £1,000,000 which tided Hastings over 
the worst of his financial difficulties. 

Hastings’ government was by no means all diplomacy, war and 
dissension. His administration was the most effective since the 
battle of Plassey, if by no means perfect: It may be described 
as a more efficient version of the Mogul pattern of corruption, kept 
within bounds. His system was considered too strict by the men 
of the 1760s and too lax by the reformers of the 1780s. But in 
assessing him as an administrator it must be remembered that 
throughout his government his position was the target of factions 
at home, so that he had to think continually of conciliating enemies 
and rewarding friends. In the cultural sphere he continued the 
Mogul tradition of the patronage of learning. He himself knew 
Persian, the language of diplomacy and high society, as well as 
Bengali, Urdu and some Arabic. He encouraged Nathaniel Halhed 
in his work on Hindu: law and William Wilkins in his Sanskrit 
Studies. He supported Sir William Jones, judge and Sanskrit 
Scholar, in the foundation of the Asiatic society of Bengal in 
1784, and founded a college of Arabic studies in 1781. He also 
Sent two expeditions to Tibet. 

Impeachment and Last Years, 1785-1818.—Hastings re- 
turned to England in 1785 after the passing of Pitt’s India act in 
1784 had convinced him that there was no future for him in 
Bengal. At first the prime minister, William Pitt, the younger, 
was friendly. But the Whigs, led by Edmund Burke and egged 
on by Francis, decided to attempt an impeachment. Pitt turned 
against Hastings on the Chait Singh issue, after supporting him 
on the Rohilla War. The proceedings commenced in Westminster 

all in Feb, 1788 amid great excitement and dragged on for seven 
years to end in acquittal on all counts in April 1795. Though 
acquitted Hastings was financially crippled and denied further 
Public office. The penalty was in glaring disproportion to the 
magnitude of his services. But as the representative of a system 
of high politics without sufficient scruple and administration with- 
out Sufficient integrity, there was a certain rough and rather brutal 
Justice in the episode. A system rather than a man was arraigned; 
ritish standards (such as they were) were to be enforced overseas 
as well as at home. 
frees teturn Hastings purchased his ancestral home at Dayles- 
tie ane Oxfordshire, where he lived in dignified retirement until 
i eath on Aug. 22, 1818. When he appeared before the house 
Commons in 1813 to give evidence on Indian affairs the whole 
puse rose in his honour and in 1814 he was made a privy councilor. 
ice Married first Mrs. John Buchanan, widow of an officer 
alta, in 1756. She died in 1759 and their two children both 
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died young. His second marriage was to Marian, Baroness Imhoff, 
after her German divorce in 1777. This proved to be a union of 
kindred spirits and they were inseparable companions for life. 

While Hastings had many shortcomings he still stands out as 
the preserver and second founder of British rule in India. His 
capacious mind, his large views, his courage and constancy weigh 
down the scale against his highhandedness and occasional unscru- 
pulousness, his toleration of corruption, his later speciousness and 
lack of candour. Many of these traits were the unhappy result 
of the years of bitter struggle with his colleagues. Nevertheless, 
though Hastings remains an enigma, he was undoubtedly the 
greatest figure in the list of British leaders in India. See INDIA- 
PAKISTAN, SUBCONTINENT OF: History. For portrait see article 
Romney, GEORGE. 

Brsrrocrapuy.—G. R. Gleig, Memoirs of the Life of Warren Hast- 
ings, 3 vol. (1841); Keith Feiling, Warren Hastings (1954); M. E. 
Monckton Jones, Warren Hastings in Bengal, 1772-74 (1918) ; Penderel 
Moon, Warren Hastings and British India (1947); H. H. Dodwell, 
Warren Hastings’ Letters to Sir J. Macpherson (1927); S. C. Grier, 
Letters of Warren Hastings to His Wife (1905); J. F. Stephen, The 
Story of Nuncomar (1885) ; J. Strachey, Hastings and the Rohilla War 
(1892) ; C. C. Davies, Warren Hastings and Oudh (1939) ; S. Weitzman, 
Warren Hastings and Philip Francis (1929). KT GRS.) 

HASTINGS, a municipal, county and parliamentary borough 
and seaside resort of Sussex, Eng., one of the Cinque Ports, 64 mi. 
S.S.E. of London by road. Pop. (1961) 66,478. Hastings stands 
where an outlier of the chalk downs reaches the coast, and the 
shore line is backed by cliffs. Two converging valleys running 
seaward contain much of the town, which has spread up the steep 
slopes as well as westward along the shore at the foot of the 
cliffs, and since 1872 the borough has included the town of St. 
Leonards, built (1828) by James Burton, father of the more 
famous Decimus. At the eastward end of- the foreshore is the 
old fishing village. Hastings has some light industries, but its 
main occupation‘is catering for visitors who, because of its genial 
climate and sandy beaches, are attracted the year round. Roman- 
tically placed on the cliff overlooking the old town are the ruins 
of Hastings castle, and below it are the remains of a harbour begun 
in 1893 but never finished. 

Rock shelters on Castle hill and numerous flint implements sug- 
gest an extensive early population, and there are earthworks and 
a promontory camp probably of the early Iron Age or Romano- 
British date. In 700, the name tells us, it was the residence of the 
Haestingas tribe (i.e., “Haesta’s people”). Hastings was not a 
Roman settlement, but it was a place of some importance in the 
Anglo-Saxon period, In the reign of Aethelstan (928) it was im- 
portant enough to have a mint. The battle of Hastings (see be- 
low) in 1066 was fought near the small town of Battle (q.v.), 
about 6 mi. N.W. After the Conquest, William I made the earth- 
works of the castle and by 1086 Hastings had given its name to the 
rape of Sussex (g.v.) in which it lay. The town at that time had a 
harbour and a market but although it became the chief town of 
the Cinque Ports (g.v.) it was not mentioned in Domesday Book. 
Its charter shows that it had greater liberties than Dover in re- 
turn for the same services. It was represented in the parliament 
of 1265 and was incorporated by Elizabeth I in a charter of 1588. 

The fragments of the castle stand on the brink of the West 
cliff, together with the ruins, excavated in 1824, of the castle 
chapel, a transitional Norman structure 110 ft. long, with a nave, 
chancel and aisles. Besides the chapel there was formerly a col- 
lege, both being under the control of a dean and secular canons. 
The deanery was held by Thomas Becket, and one of the canonries 
by William of Wykeham. Titus Oates, whose father was rector of 
the parish, was baptized in 1649 in the church of All Saints, a 
15th-century Perpendicular building. The parish church of St, 
Clement replaced (about 1380) an earlier structure which in turn 
had replaced a church washed away by the sea. (X.) 

The Battle of Hastings (1066).—The battle of Hastings 
(Oct. 14, 1066) between Harold, king of England, and William, 
duke of Normandy, was “one of those battles which at rare inter- 
vals have decided the fate of nations” (Sir F. M. Stenton, Anglo- 
Saxon England, Oxford University Press). By 1066 William 
controlled, directly or by alliance, every harbour from the Scheldt 


156 


to Brest; his wife’s father, Baldwin of Flanders, was regent of 
France, and the count of Anjou, his only other dangerous neigh- 
bour, was distracted by rebellion. With a solemn papal blessing 
and the emperor's approval, William prepared to enforce his claim 
to the English crown. He persuaded the Norman barons to prom- 
ise support, and recruited thousands of volunteers from Brittany, 
Maine, France, Flanders, Spain and Italy, mostly adventurers 
attracted by prospects of conquest. The organization of supplies 
and transport for this miscellaneous host of about 5,000 knights, 
and the imposition of disciplined Norman cohesion upon them, 
were probably William’s supreme military achievements. 

Harold mobilized his fleet and army in May, repelled his out- 
lawed brother Tostig’s raids on the south and east coasts, and 
concentrated his large fleet off Spithead and his militia along the 
Hampshire, Sussex and Kentish coasts. Ready to move early in 
August, William’s transports were kept in port by north winds for 
eight weeks, first in the Dives estuary until Sept. 12, then at St. 
Valéry-sur-Somme. Meanwhile the English militia, short of sup- 
plies after four months’ fruitless waiting, lost morale and on 
Sept. 8 were dismissed; the ships were brought back to the Thames, 
many being lost en route, The channel was thus left open, and the 
best chance of destroying William’s army was lost. About that 
time Harald III Hardraade, king of Norway, another claimant 
of the English crown, supported by Tostig, entered the Humber 
with 300 ships, defeating the forces of Edwin, earl of Mercia, and 
his brother Morcar, earl of Northumbria, in a heavy battle at 
Gate Fulford, outside York (Sept. 20), This battle crippled 
Hardraade’s forces, but also left the two earls incapable of raising 
another army that year. King Harold, hearing of this invasion, 
left London immediately with his housecarls and such thegns and 
shire militia as he could muster, and by forced marches surprised 
the invaders at Stamford Bridge on Sept. 25, utterly destroying 
them and killing Harald and Tostig. 

On Sept. 27 the wind changed, and after nightfall William 
crossed the channel unopposed and disembarked quietly at Peven- 
sey next morning. He quickly transferred his forces to Hastings, 
built a castle and began to explore and ravage the neighbourhood, 
determined not to lose touch with his ships until he had defeated 
Harold’s main army. Harold, at York, learned on about Oct. 2 
of William’s landing, summoned all thegns and shire militia to 
follow, and set off by forced marches, gathering reinforcements 
as he went, and by Oct. 13 he was approaching Hastings with about 
7,000 men, including his housecarls, some thegns and shire levies 
and many half-armed, untrained peasants. He had mobilized 
barely half of England’s trained soldiers, yet he advanced against 
William instead of making William come to meet him in a chosen 
defensive position, a bad strategical decision probably explained 
by his eagerness to defend his own men and lands, which William 
was harrying, and to thrust the Normans back into the sea. 

William, warned of Harold’s approach, determined to force bat- 
tle immediately. At dawn on Oct. 14 he advanced, sighting 
Harold’s army on the ridge 10 mi. N.W. of Hastings. William 
arrayed his army for attack, his archers and crossbowmen in the 
front line, his heavy infantry in the second, his knights in three 
divisions in the rear, Normans in the centre, Bretons and French 
on left and right respectively. The English, lacking archers and 
cavalry (though they used horses for movement from place to 
place) could not hamper these maneuvers, but prepared to resist. 
Their position was not wholly favourable; William’s advance was 
unexpected, and Harold had to fight where he stood or retreat. 
He placed himself, his housecarls and his other trained troops 
around his standard at the summit of the ridge (where the high 
altar of Battle abbey was later placed), grouping his other men 
‘along the crest for about 400 yd. westward and about 200 yd. east- 
ward, at which points the slope became steep enough to protect 
both flanks. The front was too small: some men, finding no fight- 
ing room, withdrew; the rest, in too close order, made a perfect 
target for arrows. In front the easy slope (so ft. in 400 yd.) 
allowed William’s knights an open approach, against which Harold 
relied on the close “shield wall” formation of his trained troops to 
hurl back and dishearten the enemy. The idea that Harold pre- 
pared a palisade is incorrect; but the disparity of English and 
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Norman equipment and tactics was smaller than is often supposed, 
The heavily armoured knight, riding a powerful charger and hold. 
ing couched a heavy thrusting lance, was still 100 years away; Nor- 
man armour was flimsy, the horses light and unprotected, and the 
knights, using javelins, maces and swords, had to engage hand to 
hand, where the great two-handed English battle-axes would work 
terrible havoc. Harold’s hopes depended on keeping his line un. 
broken, his casualties light, and so exhausting and demoralizing the 
Normans. 

William’s archers opened at close range, inflicting many casual. 
ties but suffering heavily from the English slings and spears; Wil- 
liam therefore threw in his cavalry, which was so badly mauled 
by the English battle-axes that it panicked and fled. William him. 
self checked and turned them, counterattacking a large body of 
Englishmen who had broken ranks in pursuit. William pressed his 
cavalry charges throughout the day, interspersing them with flights 
of arrows, and annihilating considerable numbers of Englishmen 
whom he drew from their positions by two feigned flights. The 
defense, hard-pressed, depleted and tiring, was worn down and 
slowly outnumbered; Harold’s brothers, Gyrth and Leofwine, fell, 
and late in the afternoon a chance arrow killed Harold. The 
leaderless English fought on till dusk and then broke; a last rally 
in the gloom caused the Normans further casualties and endan- 
gered William himself. But as darkness fell the English scattered, 
leaving William the winner of one of the most daring gambles in 
history. (R. F. T.) 

HASTINGS, a city in the North Island of New Zealand, is 
situated in Hawke’s Bay land district, 193 mi. N.W. of Welling- 
ton by road and 187 mi. by rail. Pop. (1961) 23,383. The prin- 
cipal buildings include the council chambers and theatre (1915) 
and the war memorial library (1959). Hastings is the commer- 
cial centre of a rich agricultural, pastoral and fruit-growing dis- 
trict, and the town has canneries and quick-freezing plants. There 
are highland games at Easter and a spring blossom festival in 
September. Formerly known as Heretaunga, and renamed for the 
British colonial administrator Warren Hastings, it became a bor- 
ough in 1886 and a city in 1956. (C. G. Cr.) 

HASTINGS, a city in Nebraska, U.S., about 90 mi. W. of 
Lincoln, is the seat of Adams county. It was founded in 18728 
the western terminus of the St. Joseph. and Denver railroad on 
Walter Micklen’s homestead and named after a surveyor wh0 
graded the final section of the railroad into the village. Tt was 
incorporated in 1874. . 

Located in irrigated farm land it is a wholesale and distributing 
centre with large grain storage facilities. Its industries include 
the manufacture of agricultural implements, irrigation equipment, 
air conditioning machinery, sheet metal and millwork and the 
processing of food. A natural gas company has its regional hea z 
quarters there. Water and electricity plants are municipally 
owned. 

Educational institutions include Hastings college (Presby 
terian), founded in 1882; Mary Lanning School of Nursing; a 
Immaculate Conception monastery. The House of Yesterday, 
municipal museum, emphasizes the Great Plains in its historical, 
geological and biological collections; the J. M. McDonald plane 
tarium is operated in conjunction with the museum. Go 
Samaritan Village (Lutheran) offers low cost housing and nursing 
care for the aged. Hastings State hospital and Mary Lanning 
hospital also serve the community, A nearby artificial lake pro 
vides facilities for water sports. For comparative population 
figures see table in NEBRASKA: Population. (R. S. V. M.) 

HAT: see HaT MANUFACTURE. the 

HATAY, the southernmost il (province) of Turkey, 0? ý 
Mediterranean coast, is bounded west by the Gulf of Iskender 
(Alexandretta), south and east by Syrian territory. Pop. (19 a 
504,823. Area 2,051 sq.mi. Formerly part of the Turkish &™ 
pire, coextensive with the former sanjak of Alexandretta, 
came under French mandatory control after World War ny 
after a period from Jan. 1937 as a separate entity under SY™ 
responsibility, it was returned to Turkey by a Turko-French a 
ment in June 1939. Between the Amanus mountains oF i 
Daglari (6,000 ft.) in the west and the rim of the Syrian plate” 
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on the eastern border is a large plain watered by the Asi (Orontes) 
river, partly occupied by a shallow lake. Climate and agriculture 
are typically Mediterranean. Main roads connect Hatay with 
Syria and with the rest of Turkey. The chief towns are Antioch 
(Antakya), the capital, and Iskenderun. See also Turkey: His- 
(N. Tu.; S. Er.; E. Tv.) 
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HATCHMENT, a term de- 
rived from the word “achieve- 
ment” and used to describe a 
heraldic memorial to a deceased 
person, In England it is dia- 
mond-shaped and made of wood 
or canvas in a black-edged frame. 
On it are painted the arms of the 
deceased, and it is placed first 
over the doorway of the house 
and later in the church of burial, 
It is sometimes called a funeral 
escutcheon. 

Hatchments developed in Eng- 
land particularly from the 17th 
century onward and declined in 
the 19th, although they are by no 
means obsolete. One was hung 
over the main gate of an Oxford HATCHMENT OF A MARRIED MAN 
college in 1944. Many old Eng- WHOSE WIFE SURVIVES HIM 
lish parish churches contain hatchments, as, for example, Stoke 
Poges church, Buckinghamshire. 

The background of the device is painted black throughout for 
bachelor, spinster, widower or widow. For a married person with 
a surviving spouse the part beneath the survivor's arms is painted 
white, As the arms of men, of unmarried women and of married 
women differ in form, it follows that it is possible from the colour- 
ing of the hatchment’s background to tell the marital status of 
the deceased. In the case of a bishop or other head of a public 
armigerous corporation, the sinister side, which bears his personal 
arms, is painted black under the arms, and the dexter side, under 
the official arms, remains white. 

In Scotland, where there is a tendency to have more regard to 
quarters than in England because of Scotland’s closer links with 
the continent of Europe, the arms often of both parents and 
sometimes of the grandparents and even of the great-grandparents 
of the deceased appear on the hatchment. 

The parallel continental custom is to make circular plaques of 
the deceased's arms as well as memorial slabs with the arms of the 
Parents and grandparents engraved upon them. | (R. G. G. N.) 

HATFIELD, a New Town (see New Towns) and rural dis- 
trict council in Hertfordshire, Eng., 20 mi. N. of Hyde Park corner, 
London, on the Great North road. Rural district pop. (1961) 
39,630, The church of St. Etheldreda contains an Early English 
round arch; the chancel and transepts are also of the 13th century. 
In the Salisbury chapel (1618) are monuments to Robert Cecil, 
Ist earl of Salisbury, and Robert Cecil, the 3rd marquess. Hatfield 

Ouse stands close to the site of a palace of the bishops of Ely 
erected in the 15th century; hence the true name of the town, 
Bishop’s Hatfield. Of the red brick palace, built round a large 
quadrangle, only one side remains, and it contains the banqueting 

all, used as a restaurant for visitors. 

After the Dissolution Henry VIII kept the palace mainly as a 
residence for his children, and it was there that Elizabeth I re- 
ceived the news. of her accession. James I exchanged. Hatfield 
S ne for Theobalds, near Cheshunt, an estate of the ist earl of 

RDU, who immediately pulled down three sides of the old 
i ace to build the present Hatfield house, which remained in the 
egil family thereafter. It is built in the shape of an E. Large 
Bardens were laid out by James I and altered through the centuries, 
ate West wing was severely damaged by fire in 1835 when the 
siesta widow of the 1st marquess of Salisbury was burned. The 
li he Was among the first in England to be equipped with electric 
Rating (1881). During World War II it was used as a hospital, 

aoe house is rich in portraits; there are three of Elizabeth I. 

hen Hatfield New Town (to cover 3.7 sq.mi. between the 
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Barnet bypass and Hatfield park and adjacent to Welwyn Garden 
City) was designated in 1948, there was already enough industry 
in the district to employ nearly all its projected 25,000 inhabitants; 
the 1961 pop. was 20,504. The aircraft industry is the most im- 
portant; other industries include general engineering and the mak- 
ing of cardboard boxes. During the 1950s and 1960s a number of 
schools, including a technical college, were completed. 

HATHERLEY, WILLIAM PAGE WOOD, Baron, 
(1801-1881), lord chancellor of Great Britain, was born in Lon- 
don on Noy. 29, 1801. The son of Sir Matthew Wood, a London 
alderman and lord mayor who became famous for befriending 
Queen Caroline and braving George IV, he was educated at Win- 
chester, Geneva university and at Trinity college, Cambridge, 
of which he became a fellow jn 1824. He entered Lincoln’s Inn, 
and was called to the bar in 1824. He practised as an equity 
draftsman and before parliamentary committees, In 1845 he 
became queen’s counsel, and in 1847 became member of parlia- 
ment for the city of Oxford. In 1849 he was appointed vice- 
chancellor of the county palatine of Lancaster, and was solicitor 
general in 1851-52. When the Liberal party returned to power 
in 1853, he was raised to the bench as a vice-chancellor. 

In 1868 he was made a lord justice of appeal, but before the 
end of the year was selected by Gladstone to be lord chancellor. 
He retired in 1872, but sat occasionally as a law lord. He died in 
London on July 10, 1881. 

HATHOR, Egyptian goddess, was originally a personification 
of the sky, as the meaning of her name, “Castle of (the sky-god) 
Horus,” shows. In the sun temples built by six kings of the 5th 
dynasty (c. 2560-2450 B.c.) near Memphis, her worship was, there- 
fore, associated with that of another sun-god, Ra of Heliopolis. 
In the old centre of her cult, at Dandarah, in upper Egypt, how- 
ever, she was considered as the wife of Horus and as the goddess 
of festivity, dance and love. 

From Dandarah her worship spread elsewhere, and she was conse- 
quently identified with a number of local tree, lion and cow god- 
desses, as at Dayr al Bahri. There, however, owing to the proxim- 
ity of the necropolis of Thebes, she became “Lady of the West” 
and patroness of the region of the dead, quite contrary to her 
earlier nature. The Greeks identified Hathor with their Aphro- 
dite, See also DANDARAH. (J. Cy.) 

HATHRAS, a town and żehsil in Aligarh district of Agra 
division, Uttar Pradesh, India, The town lies 85 mi. S.S.E. of 
Delhi and is a road and railway junction. Pop. (1961) 64,045. 
It has a college affiliated to Agra university, and the industries are 
cotton ginning and spinning and the making of tin canisters. 
Hathras is an important trade centre for cotton, grains (par- 
ticularly wheat), sugar, oilseeds and ghee. A ruined Jat fort 
lies 6 mi. to the southwest. 

Haturas TEHSIL has an area of 291 sqmi. and a population 
(1951) of 276,813. (S. S. Bx.) 

HAT MANUFACTURE. The majority of hats for both 
men and women are made of felt or straw, This article deals with 
the manufacture of fur felt hats, wool felt hats, straw hats, silk 
top hats, military caps and berets. For a description of hats as 
items of dress see Dress. 

Historical Background.—Probably the oldest type of hat was 
a homemade variety made of plaited straws, rushes or other vege- 
table fibres. These are associated with the earliest rural tradi- 
tions of Europe and Asia Minor, Virgil writes in the Pastorals of 
“plaiting of osiers and willows,” and an early statue of Mercury 
shows that the model for the messenger god’s hat was a finely 
plaited straw, In Shakespeare’s The Tempest, Iris urges: “Your 
rye straw hats put on.” 

In classical Athens and Rome, a member of the artisan class 
usually wore a cap. This cap, known as the pilos in Greece and 
pilleus in Rome, was conical, with an egg-shaped crown, and could 
be pulled over the ears. It was-usually made of felt and was 
equipped with a band near the edge to make it fit closely. The 
bit of material that protruded below the band evolved into a 
brim. The Roman pilleus was a badge of the plebeian class and 
was presented to slaves when they were granted their freedom. 

Among the upper class it was customary to go hatless except 


BY COURTESY OF THE JOHN B, STETSON CO. 
HAT MANUFACTURING PROCESS: (TOP LEFT) STRIPPING FUR FELT BODY FROM METAL CONE. 


TOGETHER BY SUCTION. 
IMMERSION IN REVOLVING DRUM FOR TWO HOURS. 


(BOTTOM CENTRE) SMOOTHING FINISH BY APPLYING OIL AND FINE SANDPAPER. 
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in rough weather or when hunting or traveling. For such occasions 
a small, round hat with a flat crown was usually worn. This hat, 
known as the petasos in Greece and petasus in Rome, was equipped 
with a chin strap, from which it was frequently allowed to dangle 
down the wearer’s back. Augustus in his old age never went out 
without a petasus, thereby setting a new fashion. 

In the early medieval era, hats for city folk were made mostly 
of cloth. The chaperon, a loose-fitting hood, was worn by both 
men and women. In the 14th century, beaver hats came into 
fashion in Flanders, and these were later imported by wealthy 
Englishmen. In 1641 Samuel Pepys paid £4 5s. for a beaver. The 
manufacture of straw hats was a flourishing industry in Italy in 
the 16th century and in the 17th century in England, where straws 
were worn by fashionable ladies affecting a bucolic touch. The 
sennit straw was made regulation for British sailors by Lord Nel- 
son, The silk hat, originated in Florence about 1760, appeared 
in England in 1810. The hat known as a bowler in Britain (after 
its inventor, a London hatter) and as a derby in the United States 
was introduced in 1850. 

Men’s hats then became substantially standardized in style. In 
the early 1960s hat manufacturers in the U.S., Britain and western 
Europe diversified their lines and made an intensive effort to in- 
crease sales to young men. A variety of youthful styles of hats 
were introduced in both fur and wool felt as well as in cloth and 
suede leather, 

Women’s hats were to a considerable extent an item of fash- 
ion, with consequent changes in styles from season to season; 
various materials other than felt and straw were used, especially 
as trimming. 

Fur Felt Hats.—The natural tendency of certain animal fibres 
to mat, or “felt,” together when subjected to heat, moisture and 


(TOP CENTRE) SHRINKING BODY TO ONE-THIRD ORIGINAL SIZE BY DIPPING IN HOT WATER. 
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FORM IS MADE BY ROTATING CONE, DRAWING FUR PARTICLES 
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manipulation is utilized in the production of felt (g.v.). Two 
ee of felt are employed in hat manufacture—fur felt and wool 
elt. 

Fur felt is made of rabbit' (cony) and hare fur and—to a much 
more limited extent—of muskrat, nutria and beaver. The raw ani- 
mal skins are opened, cleansed and, by pulling and shearing, 
relieved of long, coarse guard hairs, leaving the soft under 
fur, each fibre of which has a well-defined surface of scale 
structure. 

The felting properties are improved by treatment with chemi- 
cal compounds—a process known as carroting because of the 
colour of the compound originally used. After the fur has been 
carroted, the skin is shredded away from it by a cutting m& 
chine equipped with flailing knives, Only the fur remains, st! 
retaining the shape of the pelt. It is gathered, graded according 
to whether it came from cheek, flank, centre back or side, am 
packed in bags. Before felting is undertaken, a blend of the various 
grades of fur is prepared. For hats of certain weights and fin- 
ishes, man-made fibres are added to the fur mixture. 

The initial process in fur felt manufacture is called forming: 
A weighed quantity of fur is introduced into a cylindrical cham- 
ber and deposited, by means of a suction fan, as a thin uniform 
film on the surface of a finely perforated metal cone about three 
feet high. The form is sprayed with hot water to make the fibres 
cohere and then is removed from the cone, A number of such 
forms are wrapped in a cloth and the roll is subjected to mil 
agitation either by machine or by hand to initiate felting. The hat 
bodies are further shrunk, to a specified size and degree of co™ 
solidation or tightness of felt, on a series of roller machines unde! 
the combined action of moisture, heat and mechanical manipula; 
tion of increasing severity. The heat and moisture are provide 
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by a spray of either hot water or dilute sulfuric acid solution. Un- 
der these conditions, because of the surface scales, the fibres mat 
together, causing the material to shrink and consolidate into a 
strong and uniform felt. 

A mechanical stretcher, consisting of a ribbed frame and an 
upper and a lower set of metal fingers, performs the initial shap- 
ing operation. The conical hat body is pulled over the frame and 
the upper mechanical fingers work the tip of the cone and press 
the felt between the ribs of the frame until a rough crown shape 
is produced. At the same time, the lower fingers grip the edge 
of the hood, working and stretching it to a crude brim form. 

The hat, thus roughly formed, is given a finished crown shape 
and true head size by being pulled over a wooden hat block, 
steamed and ironed. Original or master blocks are made of wood 
by hand and are then mechanically reproduced. For each shape 
and style they are made up in sets in the various head sizes. Spe- 
cial and distinctive styles such as bowlers, British policemen’s 
helmets and the gray topper follow the normal fur felt processes 
but have special finishing processes such as proofing or stiffening 
with spirit solutions of shellac. For gray toppers a special blend 
of fur is used. 

The brim of the hat is steamed and ironed flat, trimmed to a 
specified width and placed on a wooden flange having a desired 
roll or curl, The brim is steamed and ironed again, allowed to 
dry and, while still on the flange, pressed with a heated sandbag. 
Excessive nap is sheared away from the hat, which is then sand- 
papered until a desired surface smoothness is achieved. The brim 
is given added stiffness by treatment with shellac or a synthetic 
resinous compound, 

Finishing and trimming a man’s hat customarily consists of in- 
serting a sweatband and a lining and encircling the exterior of 
the crown at its base with a ribbon, usually grosgrain, covered 
at its joining with a tailored bow. If the brim edge is not to be 
left plain, it may be bound with a ribbon or turned up or under 
and stitched down in what is termed a welt edge. A finished brim 
edge may be formed as an integral part of the hat by turning 
the edge of the conical hat body before it is originally shrunk. 

Wool Felt Hats.—In making wool felt, fine, long staple wool 
fibres are blended to a well-balanced mixture with noils, which 
are the short fibres combed from wool that is to be spun into 
worsted yarn. When the wool blend is received at the factory it 
usually has been cleansed of grease and foreign matter by scouring 
m warm, mild alkali and soap solutions, followed by rinsing in 
clean tepid water. If vegetable materials such as seeds and burrs 
still cling to the wool, they may be removed by carbonization. 
The vegetable matter is reduced to carbon by treatment with a 
mild sulfuric acid solution and the application of heat, and the 
carbon particles, crushed to powder by passing the wool through 
heavy rollers, are easily removed by a dusting machine. 

The cleansed wool is carried through a machine equipped with 
Several cylinders covered with wire card and emerges as a delicate 
web that is wrapped around a double reciprocating cone. When 
Fredetermined amount of wool has been added, two large fluffy 
Orms about 14 ft. high and 1 in, thick are obtained by cutting 
along the middle axis, These forms are consolidated by the hard- 
ening process in two stages, tip hardening and flat hardening, 
which are carried out between vibrating plates in the presence of 
Pressurized steam. The subsequent felting of the hardened wool 
ae Eiered by “settling” on multiroller machines, as for fur felt, 
Baap brought to the requisite degree of consolidation and 
felt 4 by being pounded with hammers ina fulling mill, Wool 
and PE are given correct shape and size by being stretched 

¢ blocked in much the same way as fur felt hats and also are 
ae and trimmed in a like manner, Both fur and wool 
= ats are usually dyed in the body stage; when mixed colours 

Special effects are desired, the dyeing is done with the raw 
Materials, 
ae Hats.—Included in the category of straw hats are hats 
Fite of many types of vegetable fibre, including hemp, raffa, 

le, palm leaf, willow shavings, and mixtures of these materials 
Straw (q.v.). 
e manufacture of a straw hat usually begins with the making 
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of plaits, widths of braided straw. These are sometimes woven 
by hand, but usually by machine, and are bleached or dyed. The 
plaits are sewed together by hand or machine, edge to edge or in 
overlapping rows. A wooden block is usually used to shape the 
crown. When the sewing is completed, the hat is dipped in a stif- 
fening solution, blocked, polished and trimmed. 

Some types of hat, known in the trade as hoods, are woven in 
one piece. Panamas and imitation panamas are in this category. 
Panamas, made in various parts of Central America but named 
for the country from which they were first shipped north, are 
made of the grass known as toguilla. When this grows to a height 
of 44 to 5 ft., it is cut before ripening and sorted for selection of 
the finest fibres. In some districts the fibres are dampened in order 
to prepare them for cutting to the desired widths; in others they 
are boiled. The leaves are then hung in the shade (never in the 
sun) to dry. They are split before drying completely. and are 
allowed to curl slightly at the edges. They are then bundled in 
damp cloths. 

The weavers begin at the apex of the crown, working to 
the edge of the brim and then making a double return. For 
best results in weaving, a humid atmosphere is needed, which 
has led to the popular misconception that panamas are woven un- 
der water. When the weaving is completed, the ends are pared 
and the hood is pounded with a small wooden mace to smooth it. 
It is washed and then dried in the sun. Two or three weeks are 
generally required to make a good panama. One of top quality, 
calculated for a lifetime of wear, might take as much as two or 
three months of work. 

Other Types of Hat.—In the silk top hat, the tall crown is 
constructed of cotton fabric, patterned and cut to form the side 
and top of the hat and varnished to make it stiff. The body of the 
crown is shaped by winding the cotton sidepiece around a hat 
block and joining its edges by ironing. The toppiece is set in place 
and united to the side, also by ironing. The brim consists of 
three layers of cotton material cemented together. It is passed 
over the crown and adjusted into position, after which a second 
sidepiece and another toppiece are added to the structure and 
cemented in place. The hat body, which is first sized and then 
varnished, is covered with either black or midnight-blue plush 
silk, The underside of the brim is covered first, and then the upper 
side. The silk covering of the crown, consisting of top and side 
sewed together, is next slipped over the crown, and the entire silk 
covering of both brim and crown is stretched and ironed until per- 
fectly smooth and wrinkle free. The varnish applied to the hat 
body softens under the application of heat and produces perfect 
adhesion between hat body and silk covering. The surface of the 
hat is dressed by dampening, brushing and ironing and is given a 
smooth, bright finish by revolving buffers covered with velvet or 
haircloth. 

Simplification of military dress in modern times has resulted in 
the wide adoption of such uniform caps as the service and the gar- 
rison cap. The former consists of a stiff cap frame with a flat- 
topped covering of woven fabric and a leather visor. The latter 
is made of a woven material also and in such a manner that it can 
be folded flat. Some service cap covers are removable so that 
covers of different colours may be used with a single frame, 

The round, flat-topped beret is commonly associated with the 
Basque country as a point of origin, although it is of ancient and 
classical ancestry and was introduced to the Basques by Greek and 
Roman traders. The modern beret began as an oversized hat 
knitted from wool yarn on special machines, The forms were 
felted and shrunk in soap solution in fulling mills. In this process 
the knitted structure gradually disappears and the soft smooth felt 
produced is shaped on a former, pressed and trimmed with a leather 
sweat band and lining. Most berets for women are also made of 
felt, with the underturn finished with a simple binding or band, 
although berets made of other fabrics and of knit wool are also 
extensively worn. (E. L. Y.) 

HATSHEPSUT (Harasv, HAtsHoPsITU, HASHEPSOWE), an 
Egyptian queen (18th dynasty) who reigned c. 1503-1482 Be, 
first as regent for her nephew Thutmose III, and soon with the 
full powers of a Pharaoh (see Ecyer: History). In contrast with 
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the warlike temper of the dynasty, she devoted herself to ad- 
ministration and the encouragement of commerce. Her greatest 
monument is the beautiful terraced temple of Dayr al Bahri in 
west Thebes. Reliefs there depict the transport of two obelisks 
from the Aswan quarries to Karnak; a maritime expedition down 
the Red sea to Punt to bring back incense and other exotic mer- 
chandise; religious scenes; and scenes symbolic of the queen’s 
divine birth as child of Amon, emphasizing her right of succession 
to the throne. 

After her death her nephew erased her name, obliterated her 
figure and smashed her statues, some of which have been reas- 
sembled in Cairo and New York. Her long tomb in the Valley of 
the Tombs of the Kings, constructed in the axis of her temple, 
was left unfinished. (M. S. Dr.) 

HATTA, MOHAMMED (1902- __ ), Indonesian political 
leader, was born in Bukittinggi, Sumatra, on Aug. 12, 1902. After 
studying in Europe (1922-32) he became an important leader in 
the Indonesian nationalist movement, but in Feb. 1934 was ar- 
rested by the Dutch authorities and sent to a concentration camp 
in New Guinea, In 1935 he was exiled to the island of Bandanaira, 
where he remained until the eve of Japan’s invasion. Although he 
filled advisory positions under the Japanese occupation, he man- 
aged to work on behalf of the Indonesian nationalist movement. 
With Sukarno on Aug. 17, 1945, he proclaimed Indonesia’s inde- 
pendence, becoming vice-president and a key leader in the revo- 
lutionary government, In Feb. 1948 he became prime minister 
as well and played the major role in suppressing the Communist 
rebellion of September-November. Hatta led the Indonesian dele- 
gation in the United Nations-sponsored conference at The Hague 
(Aug. 23-Nov. 2, 1949) which culminated in the Netherlands’ 
relinquishment of sovereignty over Indonesia. During the first 
seven months of 1950 he was prime minister in the critical period 
of transition from a federal to a unitary state. He then served 
as vice-president until Dec. 1956 when, partly because of increas- 
ing disagreement with Sukarno, he resigned. Subsequently he 
became further estranged from Sukarno and a bitter critic of his 
“guided democracy.” 

Hatta is one of Indonesia’s leading economists and is known 
as “father of the Indonesian co-operative movement.” His writ- 
ings include: The Co-operative Movement in Indonesia (1957); 
“Indonesia Between the Power Blocs,” Foreign Affairs, vol. xxxvi 
(1958); and Past and Future (1960). 

See G. McT. Kahin, Nationalism and Revolution in Indonesia (1952). 

(G. McT. K.) 

HATTIESBURG, a city of southeastern Mississippi, U.S., 
and the seat of Forrest county, is located on the Leaf and Bowie 
rivers, 65 mi. from the Gulf of Mexico and about 85 mi. S.E. of 
Jackson. The town was founded in 1881 by Capt. William Harris 
Hardy, Confederate soldier, statesman and engineer, and named 
for his wife. It was incorporated in 1884, Early settlers were 
attracted to the area by the large acreage of virgin pine timberland 
which constituted the major source of wealth for many years. 
Adequately served by an excellent system of highways and rail- 
ways, and also by a trade area consisting of ten surrounding coun- 
ties, Hattiesburg is referred to locally as the “Hub of South 
Mississippi.” Industrial plants produce timber products and 
building materials and a variety of other items, including metal 
goods, clothing, fertilizers, mattresses, food products, naval stores 
and boilers. 

Hattiesburg is known for its medical and recreational facilities, 
as well as for its culture and hospitality. It is the seat of Mis- 
sissippi Southern college (1910), a state institution; and William 
Carey college (1906), owned and operated by the Mississippi 
Baptist convention, Camp Shelby, a U.S. army training centre, 
is nearby. 

For comparative population figures see table in Mississippr: 
Population. (J.T. D.) 

HATTINGEN (Hartincen an DER Rune), a town of Ger- 
many which after partition of the nation following World War II 
was incorporated in the Land (state) of North Rhine-Westphalia 
in the Federal Republic of Germany. It is situated on the Ruhr 
river, 33.6 km. (21 mi.) N.E. of Düsseldorf. Pop. (1961) 29,096. 
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The medieval town centre has framework buildings and the ol 
town hall built (1576) in Renaissance style is now the museum, 
Hattingen, which received civic rights in 1396, was one of the 
Hanse towns. It declined during the Thirty Years’ War and 
expanded in the 19th century. There are steel works and briquette 
presses, with coal mining in the neighbourhood. 

HATTO I (d. av. 913), archbishop of Mainz, was at the 
turn of the 9th and 10th centuries the most important ecclesiasti- 
cal prince of the East Frankish kingdom with the exception of 
Salomon III of Constance. Born into the Swabian nobility, he 
became abbot of Reichenau in 888, abbot also of Ellwangen in 
889 and archbishop of Mainz in Sept. 891. King Arnulf, whom 
he accompanied to Italy in 894 and in 895-896, held him in high 
esteem-and made him one of the tutors of his son Louis the Child, 
On Arnulf’s death (899), Hatto, without being officially guardian 
or regent for Louis, came to exercise the most powerful influence 
in politics, in close association with the Conradines during their 
bloody feud against the house of Babenberg (q.v.). The asso- 
ciation was continued when the head of the Conradine family be- 
came German king as Conrad I in 911; Hatto supported him 
against the Saxon duke Henry the Fowler (later German king), 
who seized the Mainz church property in Thuringia. Both in 
Mainz and in his abbeys (Lorsch and Wissembourg as well as his 
earlier possessions), Hatto did good work as a sponsor of new 
church building. He died on May 15, 913. Popular imagination 
and malevolent Saxon historiography spread tales about him to 
which no credence can be given: for instance, that he treacherously 
lured Adalbert of Babenberg to his death; that he planned to 
murder Henry the Fowler; and that he himself was eaten by 
mice in the Mäuseturm at Bingen (this story dates only from the 
13th century). 

See E. Diimmler, Geschichte des ostfrinkischen Reiches, vol. ii, 2nd 
ed. (1888) ; R. Holtzmann, Geschichte der sächsischen Kaiserzeit, 3rd ed. 
(1955). (T, Scu.) 

HATTON, SIR CHRISTOPHER (1540-1591), lord 
chancellor of England from 1587 to 1591, was a son of William 
Hatton of Holdenby, Northamptonshire. He was educated at 
St. Mary hall, Oxford, admitted to the Inner Temple in May 1560 
and enrolled as one of the queen’s gentleman pensioners in 1564. 
A handsome and accomplished man and a good dancer, he soon 
became a prime favourite of Elizabeth I. In 1572 he was made 
captain of her bodyguard; in Nov. 1577 vice-chamberlain of het 
household and a privy councilor; and in December of the same 
year a knight. Regularly elected to parliament from 1571, he 
soon became a leading government spokesman in the house 0 
commons. In foreign affairs he sided with the earl of Leicester 
and Sir Francis Walsingham rather than with the more cautious 
Lord Burghley. He was a promoter of Sir Francis Drake’ 
great voyage (1577-80), and Drake renamed his flagship “Golde 
Hind” in honour of Hatton, whose cognizance was “a hind statant 
Or.” 

At this time Hatton, though not himself in favour of the queen's 
proposed marriage to Francis, duke of Alençon, was active 0 the 
prosecution of the Puritan John Stubbe for printing a violent 
pamphlet against it. Later he took a prominent part in the & 
aminations of various Catholic plotters, notably William Party 
(1585) and Anthony Babington (1586). He was a commissioner 
for the trial of Mary Stuart at Fotheringhay and afterward adi 
William Davison to dispatch the warrant for her execution. $ 
strongly supported Archbishop John Whitgift’s efforts to discipline 
the Puritans, and this may well explain his appointment as lor 
chancellor in 1587. He lacked any great knowledge of the lav, 
but seems to have been a sensible and businesslike chancellor, 
In 1588 he was made knight of the Garter and chancellor of Oxfor 
university. He died in London on Nov. 20, 1591, and was pune 
in St. Paul’s cathedral. é 

His name is perpetuated in Hatton garden, part of Ely place, 
Holborn, of which Elizabeth forced the bishop of Ely to grant 


the virtual freehold. Hatton also built the magnificent Holdenbf 


(or Holmby) house in Northamptonshire, He wrote the fo 
act of a tragedy, Tancred and Gismund, and was a patron of m 
of letters such as Thomas Churchyard, John Dee and Barn” 
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Rich. Edmund Spenser addressed a sonnet to him, and William 
Byrd a musical work, and his death occasioned several panegyrics 
in both prose and verse. 

See E. St. J. Brooks, Sir Christopher Hatton (1946) ; J. E. Neale, 
Elisabeth I and Her Parliaments, 1584-1601 (1957). (R. B. Wm.) 

HATTON, JOHN LIPTROT (1809-1886), English com- 
poser of operas and songs, was born in Liverpool on Oct. 12, 1809. 
Largely self-taught, he settled in London, where he gained a repu- 
tation not only as a theatre composer and conductor but also as an 
accomplished pianist and singer. His opera Pascal Bruno was 
produced in Vienna in 1844.- He toured the U.S. (1848-50) and 
on his return to England became musical director at the Princess’s 
theatre. His second opera, Rose, or Love’s Ransom, was given at 
Covent Garden in 1864. Many of Charles Kean’s productions in 
London had music by Hatton. He died at Margate, Kent, on 
Sept. 20, 1886. 

Of his many tuneful songs, the most popular were “Simon the 
Cellarer” and “To Anthea.” (H. Rv.) 

HATZFELDT, MELCHIOR VON (1593-1658), German 
general in the Holy Roman emperor’s service during the Thirty 
Years’ War (q.v.), was born on Oct. 10, 1593, at Krottorf in the 
county of Sayn. Having taken part in the generals’ conspiracy 
against Wallenstein (g.v.) in 1634, he was rewarded with the 
dignity of count (1635; the style Graf zu Gleichen was accorded 
in 1640) and later with the large Silesian estate of Trachenberg 
(1641), the erstwhile property of Johann Ulrich Schaffgotsch, who 
had perished as one of Wallenstein’s confidants. Hatzfeldt fought 
successfully in the secondary Rhenish-Westphalian theatre of war 
from 1639 to 1643, but was no match for the leading Swedish gen- 
erals: Johan Banér had defeated him at Wittstock in Brandenburg 
(1636); and Lennart Torstensson defeated and captured him at 
Jankov in Bohemia (1645), Hatzfeldt retired in 1646 but was 
given the command of the imperial army, which in 1657 came to 
the rescue of Poland against the Swedes. He took Cracow but had 
K resign because of ill-health and died on Jan. 9, 1658, at Trachen- 
erg. 

See J. Krebs, Aus dem Leben des Grafen M. von Hatzfeldt, 2 vol. 
(1910-26). (S. H. S.) 

HATZIDAKIS (Cuarzmwaxts), GEORGE N. (1848- 
1941), the first and greatest linguist of modern Greece, who was 
eminent in studies of ancient, medieval and modern Greek, and 
the initiator of the Historical Lexicon of the Greek Language, was 
born at Myrthio, Crete, on Nov. 12, 1848. After his classical 
studies in Athens (1873-77), he devoted himself to comparative 
linguistics in Germany (1877-81). He obtained his Ph.D. degree 
in Athens (1883) and taught linguistics there (1885-1923) and in 
Salonica (1926-28). Hatzidakis was among the first members of 
the Academy of Athens (1926), and an honorary member of five 
other European academies. Between 1881 and sia he wrote 9 
books and nearly 600 other works, mostly on medieval and modern 
Greek, especially on the origin of its dialects from the Koiné (ex- 
cept Tsakonian), Adhering to the idea of Greek bilingualism, 
Owever, he failed to sense the rise of the new common Greek 
language even in Athens from c. 1835; he supported the lost cause 
of the puristic language. (kathareuousa) against the popular lan- 
guage as a literary and educational vehicle. Among his works are: 
Einleitung in die neugriechische Grammatik (1892) and Medieval 
ie Modern Greek ( 1905-7), both aggregates of previously pub- 
ished articles. He died in Athens on June 26, 1941. 

See Orbis, 4:374-576 (1955). (D. J. G.) 

HAUCH, JOHANNES CARSTEN (1790-1872), Danish 
Poet, dramatist and novelist, whose works expressed his high moral 
Seriousness and tragic philosophy, was born in Frederikshald, Nor- 
ie on May 12,1790. Asa student, he was strongly attracted by 
tu ‘anticism ; but after early and unsuccessful literary attempts he 
i med to natural sciences, particularly zoology. He took his doc- 
Pree Mm 1821 and then studied in Paris and Italy. In 1825 he had 
Site amputated and shortly afterward attempted suicide. He 
fy ged from the spiritual crisis which followed with a renewed 
pra Write. On his return to Denmark, he was successively lec- 
ihe ™ natural sciences at Sorö, professor of Scandinavian litera- 

at Kiel (1846-48) and, following his friend Adam Oehlen- 
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schlager, professor of aesthetics at Copenhagen from 1851 until 
his death in Rome on March 4, 1872. 

Hauch was by nature gloomy and brooding, but also of excep- 
tional rectitude and nobility: his works have a tragic quality and 
express high moral ideals and a belief in universal justice. As a 
dramatist he.modeled himself upon Shakespeare and Oehlen- 
schlager and wrote a number of historical tragedies about men of 
destiny: Bajazet, Tiberius and Gregor den Syvende (Pope Gregory 
VII) (all 1828); and great Danish figures: Svend Grathe (1841) 
and Marsk Stig (1850). Later, his historical novels exerted con- 
siderable influence: they include Vilkelm Zabern (1834); Guld- 
mageren (“The Alchemist,” 1836), En polsk Familie (1839) and 
Robert Fulton (1853). But his greatest success was as a poet, par- 
ticularly as a writer of odes. One of his most important poetic 
works was the ballad-cycle Valdemar Atterdag (1861). 

Hauch’s collected poems were published, 2 vol. (1891) ; his collected 
novels, 7 vol. (1873-74); his plays, 3 vol. (1852-59) ; his essays and 
reflections upon aesthetics, 3 vol. (1855-69). See also G. Brandes, ‘“‘Car- 
sten Hauch,” in Brandes’ Samlede Skrifter, vol. i (1899) ; K. Rönning, 
J.C. Hauch (1890). (S. M. K.) 

HAUFF, WILHELM (1802-1827), German poet and nov- 
elist, who belonged to the Biedermeier period between romanticism 
and realism and who is best known for his fairy stories, was born 
at Stuttgart on Nov. 29, 1802, the son of a lawyer.: After studying 
at Tübingen university he took up a post as private tutor, which 
left him time to write. On his return from a tour made to widen 
his education which took him to Paris, Bremen, Berlin and Dresden 
he became editor of J. F. Cotta’s Morgenblatt in Jan. 1827, but he 
died prematurely at Stuttgart on Nov. 18 the same year, 

Hauff had a natural narrative and inventive gift and sense of 
form; he wrote with graceful ease and excelled in combining narra- 
tive themes of others with his own. His work shows a pleasant, 
often spirited, humour and satirical wit, which was inspired by 
J. P. F. Richter. There is also a strong influence of E. T. A. Hoff- 
mann, notably in the satirical fantasy Mitteilungen aus den Me- 
moiren des Satan (1826-27), in Phantasien im Bremer Ratskeller 
(1827) and of Hoffmann and Ludwig Tieck in his short stories, 
such as Die Bettlerin vom Pont des Arts (1827). His novel Der 
Mann im Monde (1826), a parody of H. Clauren (pseudonym of 
Karl Heun), resulted in an action for damages, which Hauff bitingly 
commented on in his Kontroverspredigt ... (1827). The historical 
romance Lichtenstein (1826), which deals with Wiirttemberg his- 
tory of the early 16th century, was one of the first imitations of 
Walter Scott. Some of Hauff’s fairy stories published in his 
Marchenalmanach auf das Jahr 1826 (followed by similar volumes 
in 1827 and 1828) have retained their popularity, 

BretiocraPHy.—Sdamtliche Werke, ed. by R. Krauss, 3 vol. (1921), 
ed. by C. G. von Maassen, 5 vol. (1923). See also H. Tidemann, W. 
Hauff in Bremen (1929); E. Sommermeyer, Hauffs “Memoiren des 
Satan” (1932); K. Stenzel, Neues aus Wilhelm Hauffs Lebenskreis 
(1938) ; H. Binder, Schwäbische Lebensbilder, vol. i (1940). (K. Sc.) 

HAUGE, HANS NIELSEN (1771-1824), Norwegian lay 
preacher and founder of Norwegian Pietism, was born of a peasant 
family near Smaalenene, Norway, April 3, 1771. From 1797 he 
journeyed through Norway preaching repentance at a time when 
the clergy were influenced by the rationalist theology he attacked. 
He was the leading Norwegian representative of Pietism (q.v.). 
In addition, however, he sought to raise the living standards of the 
people by improved methods in agriculture and by peasant indus- 
tries. For violating the ecclesiastical law of 1741 against religious 
dissent he was imprisoned, 1804-11. He died near Christiania 
(Oslo) March 29, 1824. Hauge’s many writings had a wide influ- 
ence in Norway and Denmark, bringing renewed spiritual life to 
the church, from which his followers, called Haugianer or Leser 
(“readers”), did not formally separate. A 

See N. Sivertsen, Hans Nielsen Hauge og renesamfunnet o 

: -H.) 

HAUGHTON, WILLIAM (c. 1575-1605), English play- 
wright whom Henslowe’s Diary shows to have collaborated in plays 
for the Admiral’s company from 1597 to 1602, Philip Henslowe 
first mentions “yonge Horton” on Nov. 5, 1597, and on March 1o, 
1600, he lent him ten shillings “to release him out of the Clink.” 
With Thomas Dekker and Henry Chettle, Haughton wrote The 
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Pleasant Comodie of Patient Grissill (1603), and he collaborated 
with many other playwrights including John Day and Richard 
Hathway. English-Men For My Money (1616) is ascribed to his 
sole authorship. 

For a list of Haughton’s lost and doubtful plays, see E. K. Chambers, 
The Elizabethan Stage, vol. iii (1923). See also English-Men For My 
Money, ed. by A. C. Baugh (1917); W. J. Lawrence, “Englishmen for 
My Money,” Review of English Studies, I (1925). 

HAUGWITZ, CHRISTIAN, Grar von (1752-1832), Prus- 
sian statesman whose vacillation between war and alliance with 
Napoleon was held by the patriotic party to have contributed to 
the catastrophe of 1806, was born at Peuke-bei-Ols, in Silesia, on 
June 11,1752. After studies at Halle and at Gottingen, he traveled 
in Switzerland, in Germany and in Italy. Essentially a rationalist, 
Haugwitz was for a time inclined to Pietism under the influence of 
the house of Stolberg, but later joined the Rosicrucians, among 
whom he made the acquaintance of J. R. von Bischoffwerder, the 
influential adviser of Frederick William II of Prussia. Bischoff- 
werder soon opened a diplomatic career for Haugwitz, who was 
sent as Prussian minister to Vienna in 1791 and became a minister 
of the Prussian cabinet as early as 1792. Behind Austria’s back he 
reached an agreement with Russia over the second partition of 
Poland (1793); and in 1795 he concluded the peace of Basel, which 
extricated Prussia from the War of the First Coalition against 
France (see FRENCH REVOLUTIONARY Wars). 

Haugwitz, who early recognized the danger threatening from Na- 
poleon, wanted to make Prussia participate in the War of the 
Second Coalition in 1799, but he could not overcome Frederick 
William II!’s pacific intentions. For a short time in 1804 he with- 
drew from office; but in the autumn of 1805, during the War of the 
Third Coalition, he undertook the delivery of a Prussian ultimatum 
to Napoleon. Inspired by the Russian emperor Alexander I, the 
ultimatum threatened a declaration of war if Napoleon should re- 
fuse Prussia’s services as a mediator. In view of Napoleon’s 
unfavourable military position in Nov. 1805 this diplomatic move 
might have had far-reaching consequences, but Haugwitz, probably 
acting under verbal instructions from Frederick William III to pre- 
serve the peace at all costs, delayed the delivery of the ultimatum 
until Napoleon had won the decisive victory over the Russians 
and the Austrians at Austerlitz (Dec. 2, 1805). Napoleon then 

compelled Haugwitz to sign the treaties of Schénbrunn (Dec. 15, 
1805) and Paris (Feb. 15, 1806), which virtually made Prussia 
a French satellite. Under fierce attack from Prussian public opin- 
ion, Haugwitz then drove Frederick William III into the War of 
the Fourth Coalition, in which Prussia, quite inadequately pre- 
pared, suffered fearful defeats in the battles of Jena and Auerstadt 
(Oct. 14, 1806). (See NapoLeonic Wars.) Soon afterward 
Haugwitz was dismissed at K. A. von Hardenberg’s instigation. He 
later retired to Italy, where he wrote Fragment de mémoires inédits 
(published 1837) and died in Venice on Feb. 9, 1832. (H. RE.) 

HAUPTMANN, GERHART JOHANN ROBERT 
(1862-1946), one of the most important and prolific German 
writers of his time, and winner of the Nobel prize in literature in 
1912. He was born in Ober-Salzbrunn, Silesia, on Nov. 15, 1862. 
From 1880 to 1882 he studied sculpture at the art school in Breslau. 
After studying science and philosophy at Jena (1882-83), working 
as a sculptor in Rome (1883-84) and further study in Berlin 
(1884-85), he settled in Erkner, near Berlin (1885-89), and de- 
voted himself entirely to writing. Although his social drama Vor 
Sonnenaufgang (1889) shocked the theatrical public, it was his first 
success. In 1891 he returned to Silesia and until his death his 
work was closely connected with its landscape, people, dialect and 
culture. He lived in Schreiberhau until 1893 and in 1901 settled in 
Agnetendorf but spent parts of the year on the Baltic island of 
Hiddensee or abroad, often in Italy or the Ticino. He died in 
Agnetendorf on June 6, 1946. 

3 Hauptmann’s work is exceptionally rich in material, styles and 
forms, and in German literature is comparable only to Goethe’s 
in its profusion and variety. Although his epic poems are equally 
important, his fame rests chiefly on his plays. Following on from 
Ibsen and the Naturalist movement, he began with social themes 
and in 1892 reached the first peak of his achievement with Die 
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Weber. This play depicts the rise of a mass movement in the un. 
successful weavers’ revolt of 1844. Masterpieces like Fuhrman 
Henschel (1899) and Rose Bernd (1903), in which the heroes be. 
come the victims of their environment, show, however, that what 
was important to Hauptmann was not social ideologies but the fate 
of the suffering individual. He also assumed a primary position in 
German poetic comedy with Der Biberpelz (1893); a thieves’ com. 
edy, Schluck und Jau (1900), in the Shakespearean tradition; and 
the verse comedy of a Minnesinger Ulrich von Lichtenstein (1939), 
Although he helped to establish naturalism in Germany, as early as 
1894, with the dramatic dream poem Hanneles Himmelfahrt, 
Hauptmann himself passed the limits of naturalism’s creative prin. 
ciples. In his later plays, fairytale and saga elements mingle with 
mystical and mythical symbolism (Und Pippa tanzt! 1906; In 
dipohdi, 1920; Veland, 1925). The portrayal of the primordial 
forces of the human soul in a historical setting (Kaiser Karls 
Geisel, 1908) stands beside naturalistic studies of the destinies of 
contemporary people (Dorothea Angermann, 1926), The culmina- 
tion of the final phase in Hauptmann’s dramatic work is the Atrides 
cycle (Die Atriden-Tetralogie, 1941 et seg.), which expresses 
through the tragic Greek material Hauptmann’s horror of the cru- 
elty of his own time and his painfully disappointed longing for 
peace and the brotherhood of man. 

The stories, novels and epic poems are as varied as the dramatic 
work and are often thematically interwoven with it as well as with 
one another; for in spite of its variety, his poetry has, as a whole, 
the inner unity of an individually created world. His Novelle 
Bahnwarter Thiel (1888) is a masterpiece of naturalistic narrative 
The novel Der Narr in Christo Emanuel Quint (1910) depicts, in 
a modern parallel to the life of Christ, the passion of a Silesian car 
penter’s son, possessed by pietistic ecstasy. A contrasted figure 
is the apostate priest in his most famous story, Der Ketzer von 
Soana (1918), who surrenders himself to a pagan cult of Eros. 
Erotic mysticism and nature worship also inform the sparkling 
irony of the novel Die Insel der Grossen Mutter (1924). The epit 
in hexameters, Till Eulenspiegel (1928), is one of the crowning 
achievements of Hauptmann’s work and of 20th-century German 
poetry. In it various levels of reality—politics and mythology, a+ 
tuality and fantasy, the evocation of the historical past and dreams 
from the depths of the unconscious—are combined in a great poetit 
phantasmagoria of the modern consciousness. The terzina epit 
Der grosse Traum (1942) and. the novel-fragment Der nok 
Christophorus (1943) contain the ripest wisdom of Hauptmanns 
old age, his final religious and philosophical thinking expressed i 
poetic symbol. His work is for the most part the artistic expression 
of the personal experience which he presents directly in many auto 
biographical works (e.g. Das Abenteuer meiner Jugend, 1931): 

The naturalism of Hauptmann’s early period cannot be fitted 
into a literary doctrine; it was an investigation of the basic nature 
of men and women in reaction against the conventional spirit 0 
society and literature at that time. Similarly, the symbolic drama 
and mythical poetry of his late period were created from the im 
mediate experience of reality suffused with spirit, as opposed 
the intellectual abstractions of modern artistic expression. Haupt 
mann depicts the archetypal images of the soul, using dreams an 
fantasy as his organs of perception, He was a new imitator ? 
nature, who set up in the face of a degenerate world an element 
creation of the spirit formed from experience and memory EF 
from the forces of erotic love and longing, For a portrait ® 


Hauptmann see article GERMAN LITERATURE. 
BrsriocraPuy.—Collected Editions: Das gesammelte Werk, 17 88 
(1942) ; Centenarausgabe der sämtlichen Werke, ed. by H.-E. pico 
includes posthumous writings, 10 vol. (1962 et seq.). Bibliograp! ih 
Works: M. Pinkus and V. Ludwig, G. Hauptmann. Werke ya 
und über ihn (bibliog. 1881-1931), 2nd ed. (1932); W. A. Reic ig 
Fifty Years of Hauptmann. Study in America (1894-1944): @ Bibli 
raphy (1945); G. Hauptmann-Jahrbuch, vol. 1-3 (1936-37; 1948), R 
„Biography and Criticism: J. Gregor, G. Hauptmann (i951) od 
Fiedler, Die späten Dramen Hauptmanns (1954); C. F. W. Belt 
F. A. Voigt, Chronik von Hauptmanns Leben und Schafen, 2 G 
(1957); K. L. Tank, G. Hauptmann (1959); F.W. J. Heuset 
Hauptmann (1961); K. S, Guthke, G. Hauptmann (1961). nslated 
. Translations: Many of Hauptmann’s works have been transi 
into English. See his Dramatic Works, trans. by L. Lewisohn, 9 Ae 
(1912-29) ; And Pippa Dances, trans. by M. Harned (1907); ThE 
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sumption of Hannele, trans, by G. S. Bryan (1909) ; The Fool in Christ, 
trans. by T. Seltzer (1911); The Heretic of Soana, trans. by B. Q. 
Morgan (1923) ; The Island of the Great Mother, trans, by W. and È. 
Muir (1925). (H.-E. Ha.) 


HAUSA, a Negro people found chiefly in northern Nigeria 
and the region immediately to the northin Niger. They numbered 
about 5,780,000 (1960) and comprised the single most numerous 
ethnic group in northern Nigeria. The Hausa have a sense of 
ethnic unity based on common language, similarity of customs and 
atradition of common origin. According to a widely known legend, 
a man named Bayajida, having fled from Baghdad, his place of 
origin, arrived ultimately in Daura, at present a minor Hausa king- 
dom in the north. There, as a reward for his valour in killing a 
snake in the town well which was terrorizing the local population, 
he married the queen, His son, Bawo, is the reputed progenitor of 
six sons who founded the Hausa states of Gobir, Katsina, Kano, 
Zaria, Biram and Rano, which, together with Daura itself, form the 
original seven Hausa states, In addition, the states of Zanfara, 
Kebbi, Nupe, Gwari, Yauri, Bauchi and Kororofa are traditionally 
called the “illegitimate seven,” since they arose out of the assimila- 
tion of populations of non-Hausa origin. A reckoning based on the 
Kano Chronicle, a main source of indigenous history, would place 
the beginning of the rule of Bagauda, the first king of Kano and 
the grandson of Bayajida, in A-D. 999. 

The early rulers of the Hausa states were pagans. Islam was in- 
troduced in the latter part of the 14th century by a delegation of 
learned Muslims from the Negro kingdom of Mali, at the bend of 
the Niger river. It gradually spread among the Hausa, profoundly 
influencing their traditional beliefs and customs. A small minority 
of pagan Hausa, called Maguzawa, persists in some rural areas. 

With the destruction of the vast Songhai (g.v.) empire with its 
capital at Timbuktu at the end of the 16th century, the important 
trans-Saharan caravan trade largely moved eastward to the Hausa 
cities of Katsina and Kano, which became flourishing centres of 
trade and Muslim culture. 

Fulani and British Rule.—At the beginning of the roth cen- 
tury the Fulani (q.v.), a largely pastoral people, originally from 
Senegal, who had settled in considerable numbers in Hausa country 
and were thoroughly Islamic, waged a holy war against the native 
Hausa rulers who were accused of religious laxity. Under the 
leadership of Usuman dan Fodio, the Fulani succeeded in conquer- 
ing virtually all of the Hausa states and establishing an empire with 
its capital at Sokoto. After the death of the founder, the empire 
was divided and administered from two theoretically equal centres, 
Sokoto for the east and Gwando for the west. The individual 
States under their emirs, however, retained considerable autonomy, 
conducting independent wars and slave expeditions and even en- 
gaging in internecine warfare. The Fulani empire was on the verge 
of dissolution at the time of the advent of the British under the 
leadership of Lord Lugard in 1907. Under British administration 
the Fulani continued as the ruling class. The policy of indirect 
tule, by which indigenous political forms were as far as possible 
Preserved and adapted to modern conditions, was first formulated 
by Lord Lugard in northern Nigeria as the result of his contact 
With the highly organized Hausa emirates and subsequently applied 
Mm other British territories in Africa. Slave-raiding and the legal 
Status of slavery were abolished under British rule. 

Political and Economic Organization.—In the pre-British 
Period, the Hausa states were organized on a feudal basis, the emir 
being Surrounded by a number of titled officeholders who held as 

efs Various villages from which their agents collected taxes. In 
addition to the Fulani nobility and the free Hausa farmers and 
artisans there were large numbers of slaves obtained in warfare 
and slave-trading, some of whom were individually owned, in which 
case they were treated as members of the household. -Others 
worked on the estates of the officeholders or of the king: A few 
Oyal slaves held important positions of authority. The children 


ae born in slavery held a special position and might not be- 


aon economy rested on the intensive cultivation of sorghum, 
i cee millet and other food plants. The principles of crop Tota- 
and mixed farming based on the use of manure from the Fulani 
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cattle were utilized; the plow was unknown. The existence of 
part-time specialists in leather, metalwork, weaving, dyeing and 
other crafts, professional traders, the use of cowrie shell currency 
and permanent markets in the larger cities, all testified to the 
vigour of the Hausa economy. 

The chief political and commercial centres were large walled 
cities with mud-brick architecture, whose style and construction 
were probably borrowed from the Negro Muslim centres of the 
Niger bend and ultimately from north Africa. 

Language and Literature.—The Hausa language belongs to 
the Chad group of Hamito-Semitic languages (see AFRICAN LAN- 
GuacEs), Asa result of Islamic influence, numerous Arabic words 
have been borrowed, particularly in the spheres of religion and 
technology. The number of people who speak Hausa as a second 
language is difficult to estimate, but is considerable, and the lan- 
guage has become the general lingua franca in northern Nigeria, 
where it enjoys official status. Many Fulani speak it as a mother 
tongue. 

Hausa is traditionally written in an orthography based on the 
Arabic alphabet, and an indigenous literature both in poetry and 
prose exists. The poetry employs quantitative metres of Arabic 
origin, The Muslim literati, however, more often use Arabic in 
their writings, which thus holds a position analogous to that of 
Latin in Europe in the middle ages. After the establishment of 
the British protectorate, an orthography based on the Latin alpha- 
bet came into widespread use and by the middle of the 2oth century 
appeared likely to displace the older system. The standard liter- 
ary dialect was that of the important commercial centre of Kano, 
the largest Hausa city. Dialect differences were considerable, 
that of Sokoto and the northwest being, in general, the most di- 
vergent from the standard form. These differences, however, were 
not sufficiently serious to interfere with mutual intelligibility. 

See also NIGERIA; AFRICA: Ethnography (Anthropology): West 
Africa. 

Brsriocrapuy.—A. J. N. Tremearne, Hausa Superstitions and Cus- 
toms (1913); G. P. Bargery, A Hausa-English Dictionary (1934); 
J. H. Greenberg, Influence of Islam on a Sudanese Religion (1946) ; 


M. G. Smith, The Economy of Hausa Communities of Zaria (1955); 
G. P. Murdock, Africa: Its Peoples and Their Culture History (1959). 
(J. G.) 


HAUSER, KASPAR (1812?-1833), a German youth around 
whom grew up one of the most celebrated mysteries of the 19th 
century. On May 26, 1828, this youth was brought before the au- 
thorities in Niirnberg, apparently bewildered and unable to speak 
coherently.» With him he had a letter purporting to be written by 
a labourer, into whose custody, it stated, the boy had been delivered 
on Oct. 7, 1812, with the proviso that he should be instructed in 
reading, writing and the Christian religion but kept in close con- 
finement. Enclosed with this letter was one purporting to be writ- 
ten by the boy’s mother, giving his name as Kaspar and his birthday 
as April 30, 1812, and stating that he was the son of a cavalry 
officer who had died. At first detained as a vagrant, the boy was 
later taken under the care of the educationist Georg Daumer. On 
Oct. 17, 1829, he was wounded—by an unidentified assailant ac- 
cording to his own account, Next the 4th Earl Stanhope took the 
boy under his protection (1832) and sent him to Ansbach, where 
he became a clerk in the office of the president of the court of ap- 
peal, Anselm von Feuerbach. The youth died in Ansbach on Dec. 
17, 1833, from a wound that was either self-inflicted or, as he 
claimed, dealt by a stranger. 

From the beginning, Hauser’s case was much publicized, but 
little light has been shed on it. It was early alleged that he was 
the hereditary prince of Baden, son of the grand duke Charles Louis 
by his wife Stéphanie de Beauharnais; and that the grand duke 
Charles Frederick’s widow, Luise Geyer von Geyersberg, Gräfin 
von Hochberg, had suppressed him in the hope of securing the 
succession for her own offspring. The German emperor William I, 
however, in 1875, caused the publication, in the Augsburger Allge- 
meine Zeitung, of the official record of the post-mortem and burial 
of the hereditary prince, who had died on Oct. 16, 1812. Papers 
relating to the case, in the Munich public record office, fill 49 folio 
volumes. 

The case has inspired a great output of imaginative literature, 
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most of it worthless. A play by Anicet Bourgeois and Dennery 
(Adolphe Philippe) appeared as early as 1838. Paul Verlaine’s 
poem in Sagesse (1881), the novels by Jacob Wassermann (1908), 
Sophie Hoechstetter (1925) and Otto Flake (1950) and the play 


by Erich Ebermayer (1928) deserve mention. 

BistiocrarHy.—P. H. Stanhope, Tracts Raloting to Caspar Hauser 
(1836); J. Mayer, Authentische Mitteilungen über Kaspar Hauser 
(1913); H, Pies, Kaspar Hauser: Augenzeugenberichte und Selbst- 
seugnisse, 2 vol. (1926), and Amtliche Aktenstiicke über Kaspar Hausers 
Verwundung und Tod (1928); H. Pettler and H, Ley, Kaspar Hauser. 
Uber 1000 bibliographische Nachweise (1927); F. Klee, Neue Beiträge 
sur Kaspar-Hauser-Forschung (1929); J. Striedinger, “Neues Schrift- 
tum iiber Caspar Hauser,” Zeitschrift fur bayerische Landesgeschichte, 
6 (1933); E. Bapst, Une Mère et son fils: la grande duchesse Stéphanie 
et Gaspard Hauser (1933); O. Jungmann, Caspar Hauser: Stof und 
Problem (1935). 


HAUSHOFER, KARL (1869-1946), German political geog- 
rapher and popularizer of geopolitics \(g.v,); a theory of organic 
national development, was born in Munich on Aug. 27, 1869, The 
son of a professor at the University of Munich, he followed a mili- 
tary career until the end of World War I, attaining the rank of 
general. He acquired his first taste of the world-wide problems 
of political geography during an extended stay in Japan (1908- 
10). He was fascinated by Japan’s expansionist ambition to be- 
come the leading power of Asia, and several of his books, including 
his most ambitious study in political geography, Geopolitik des 
Pazifischen Ozeans (1924), dealt with the role of Japan in 2o0th- 
century politics, In 1924 Haushofer founded the Zeitschrift fiir 
Geopolitik, which greatly influenced the new elite of Germany in 
the 1920s and ’30s, augmented by Haushofer’s teachings at the 
Institute of Geopolitics which he directed at the University of 
Munich. Compounded of sound observations and hazy theories, 
Haushofer’s concept of the dominant role of the vast spaces was 
based: upon Friedrich Ratzel’s theories of space and nation and 
Rudolf Kjellén’s conception of the state as a biological organism; 
his vision of the future role of Russia led him to adopt whole- 
heartedly the “heartland” idea of Sir Halford J. Mackinder (q.v.). 

Haushofer’s influence was considerable in military circles, but 
his impact upon the Nazi leadership was probably less significant 
than was assumed during World War II when the German pseudo 
science of geopolitics was identified in the United States with the 
Nazi doctrine of world domination. During the war Haushofer 
continued his efforts to justify the drives of Germany and Japan 
for world power, although his cultural background and his mar- 
riage to a woman of Jewish extraction must have made this task 
increasingly distasteful to him. When, after Germany’s collapse, 
he was investigated as an alleged war criminal, he and his wife 
ended their lives, March 13, 1946. 

His son Albrecht, who held a chair in geopolitics in the Uni- 
versity of Berlin, had been executed as a resistance fighter against 
the Hitler regime. Š (H. W. Wr.) 

HAUSSMANN, GEORGES EUGENE, Baron (1809- 
1891), French administrator responsible for the transformation of 
Paris from its ancient character to the one which it still largely pre- 
serves, was born in Paris on March 27, 1809, the grandson on his 
father’s side of a member of the Convention and, on his mother’s, 
of a Napoleonic general. He studied law in Paris and entered the 
civil service in 1831 as the secretary-general of a prefecture, rising 
to be subprefect (1832-48), prefect in the provinces (1848-53) 
and finally prefect of the Seine département (1853-70). 

In this last office he embarked on an enormous program of pub- 
lic works: he cut large straight avenues through the chaotic mass 
of small streets of which Paris was then composed and so made 
rapid and easy movement across it possible for the first time; he 
created new systems of water supply and of drainage and so re- 
moved the foul odours; he opened up parks on the English model 
both in the centre and at Boulogne and Vincennes; he demolished 
most of the private buildings on the fle de la Cité and gave it its 
official character; he built the Opéra and the markets known as 
Les Halles. Many of the ideas for these changes came from Na- 
poleon III, but it was owing to Haussmann’s exceptional capacity 
for work that schemes which might have remained idle dreams were 
carried out so expeditiously. Haussmann’s success was favoured 
also by the autocratic nature of the regime under which he served, 
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for this allowed him to raise enormous long-term loans and to tse 
them almost without parliamentary or other control. His handling 
of public money, however, roused increasing criticism among the 
liberal opposition; and the advent to power of Emile Ollivier’s lib. 
eral government in 1870 resulted in his dismissal, Haussmann was 
Bonapartist member for Corsica in the national assembly from 
1877 to 1881, but took little active part in parliamentary work 
He died in Paris on Jan. 11, 1891. He left an important autobiog. 
raphy, Mémoires, 3 vol. (1890-93). 

Though the aesthetic merits of his creations are open to dispute, 
there is no doubt that as a town planner he exerted great influence 
on cities all over the world. See also Panis, 


See J. M. and B. Chapman, The Life and Times of Baron Haussmann 
(1957); D. H. Pinkney, Napoleon III and the Rebuilding of Paris 
(1958). (T. Ze.) 

HAUTE-GARONNE, a département of southwestem 
France, was formed in 1790 from portions of the ancient provinces 
of Languedoc (parts of Lauragais and Toulousain) and Gascony 
(parts of Comminges and Nebouzan). Area 2,458 sq.mi. Pop, 
(1962) 594,633, It extends from the low-lying country. around 
Toulouse to the central Pyrenees, which rise above 10,000 ft. along 
the Spanish frontier, The Garonne flows through the: départe 
ment in a northerly direction, After receiving the Salat- tribu- 
tary and crossing the outer Pyrenean range (Petites Pyrénées) it 
flows in a wide valley across the fertile lowlands of the-northem 
part of the département. There are extensive cornlands (maiz 
and wheat) and vineyards, with market gardening important on 
the valley floor near Toulouse. In the Pyrenees cultivation is much 
more restricted to the valley lands, and the mountainsides, largely 
deforested, have suffered severe soil erosion and gullying. There 
are modern hydroelectric power stations on the headstreams of the 
Garonne, and a large cellulose factory has been established at St. 
Gaudens. The mineral springs of Bagnéres-de-Luchon, Barbazan 
and Salies-du-Salat are well known, and the tourist industry is de 
veloping. In the mountains there are some scattered ore deposits, 
but of much greater importance is the natural gas that was dis 
covered in 1939 at St. Marcet, 7 mi. N. of St. Gaudens. Besides 
supplying Toulouse, the gas serves as the basis of chemical indus- 
tries, and there are fertilizer plants at Lannemezan and Pierrefitte 

Toulouse (g.v.) on the Garonne and the Canal du Midi, which 
crosses the département from the gap of Naurouze to the Garonne 
valley, is the metropolitan centre of a large part of southwestem 
France, and naturally serves the département as its administrative 
capital and ecclesiastical, educational and judicial centre. There 
are two arrondissements, Toulouse and St. Gaudens. (Ar. E. S.) 

HAUTE-LOIRE, a département of central France, Wi 
formed in 1790 of Velay and other districts of ancient Languedat 
(q.v.), together with some adjacent portions of Lyonnais al 
Auvergne. Area 1,931 sq.mi. Pop, (1962) 211,036. Haute-Loitt 
is bounded north by Puy-de-Déme and Loire, east and southeast by 
Ardéche and southwest and west by Lozére and Cantal. It consists 
of some of the highest parts of the Massif Central in the uppi 
basins of the rivers Loire and Allier, which drain it northwar 
The uptilted crystalline plateau surface rises above 5,000 ft. by 
in the Vivarais highlands on the southeastern border of the déparl@ 
ment, and west of the river Allier in the granite highlands 0 
Margeride. Below the general plateau surface are downs a 
basins such as those of Langeac and Brioude, connected by 
Allier, and that of Le Puy, which lies about 2,000 ft. above $% 
level in the heart of Velay. Large areas of Velay are covered wi 
lava, and other remains of geologically recent volcanic activity ss 
widespread. The winters are severe and long, but there are wi 
siderable contrasts between the exposed plateaus and the shelter 
basins and valleys, which are much drier and milder, In ferti 
there are great differences between the cold, acid soils of 
granite and schist areas and the rich soils of the basalt count): 
Whereas the former were traditionally poor rye lands, wheat 
for centuries been widely grown in Velay. Corn occupies neat 
half the arable land there, and elsewhere potatoes are Wi E 
grown; but fodder crops are increasingly predominant, and y0 ‘ic 
cattle are the chief farm product. The vine makes only spor 


appearances in some of the lowest and most sheltered valleys 
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Great areas of the high plateau surface are occupied by heaths 
(chaumes), which provide only extensive summer grazing. 

Small pockets of coal in the Allier valley are worked and there 
has been development of hydroelectric power, notably on the Loire; 
but large-scale industry is not represented in the département. For 
many decades rural depopulation has been acute and widespread 
and the population of the département has fallen steadily. The 
domestic manufacture of lace is widespread, especially in and 
around the great pilgrimage centre of Le Puy, where the adorn- 
ment of religious objects fostered its development. The cult of 
the Black Virgin has for centuries brought pilgrims to Le Puy, 
which has developed as an important tourist centre. Set ina fertile 
basin, of which it is the market town, Le Puy is dominated by a 
volcanic hill, the Rocher Corneille. From the modern statue of 
Notre Dame, which surmounts the summit, a magnificent panorama 
may be obtained of the surrounding bizarre landscape, bristling 
with volcanic rocks that are crowned with castles and churches. 
Among them Polignac preserves the fine keep of its medieval castle. 
The crater lake of Le Bouchet and the spectacular basalt columns, 
known as the Orgues d’Espaly, are other features of tourist attrac- 
tion near Le Puy, and the département elsewhere has several fine 
Romanesque churches, including that at Brioude. 

Le Puy, ancient capital of Velay, is the préfecture (capital), and 
other small market towns, Brioude and Yssingeaux, are centres of 
arrondissements. The département forms the bishopric of Le Puy 
in the archepiscopal province of Bourges, and it comes under the 
académie of Clermont-Ferrand for educational administration and 
under the court of appeal at Riom. (Ar. E. S.) 

HAUTE-MARNE, a département of northeastern France, 
consisting of some districts of the ancient province of Champagne 
(q.v.; Bassigny, Perthois, Vallage) with smaller portions of Lor- 
raine and Burgundy and some fragments of Franche-Comté 
(gq.v.). Area 2,400 sq.mi. Pop. (1962) 208,446. It is bounded 
northeast by Meuse, east by Vosges, southeast by Haute-Saône, 
southwest by Céte-d’Or, west and northwest by Aube and Marne. 
In the south the plateau of Langres, rising above 1,500 ft., forms 
the watershed between the Rhéne-Sadne and Seine drainage basins. 
The Marne valley, traversing the département from south to 
north, crosses successively the arcuate outcrops of alternating 
limestones and clays of Jurassic and Cretaceous age which form 
the southeastern part of the Paris basin. Crossing the limestone 
highlands, the river has a trenchlike valley with steep walls, but 
it opens out more widely in the clay belts. In the west of the dé- 
partement headstreams of the Aube traverse the same belts, and 
in the extreme east a 30-mi, stretch of the Meuse river, traversing 
Lias clay country, falls within the département. The limestone 
Platforms have stony, permeable and infertile soils and a climate 
with severe wet winters, especially on the plateau of Langres. Set- 
tlement is sparse, largely confined to the valleys, and much land is 
left as forest and rough grazing. There is extensive evidence of 
the reversion of the stony arable fields, Sheep farming for wool, 
once a leading pursuit, has become much less important, and on the 
reduced farmland cattle have increased in numbers and the crops 
8town are mainly for their support. On the richer pastures and 
mixed farms of the clay country, cattle have also become the main- 
Stay, Tron ore has been extensively worked in the past, and char- 
coal smelting of iron was a widespread activity which persisted 
o into the 19th century. The engineering and hardware indus- 
The i St. Dizier, Wassy and Joinville are modern outgrowths. 

The M mineral worked is limestone. 
an ea arne valley, followed by railway and the Marne-Saéne 

wa is the axis of the département, with the chief towns, St. 
he Chaumont (q.v.) and Langres (q.v.), strung out along it. 
a towns are the centres of the three arrondissements. Thanks 

ae ceria growth, St. Dizier (33,511 in 1962) is the largest, 
frie ‘aumont (21,462) is the préfecture (capital) and the old 
to ther city of Langres (7,648), controlling one of the approaches 
nae ge of the Paris basin from the Rhône corridor and the 
minist: Belfort, is the centre of the bishopric. Both for the ad- 
ijon ration of education and justice SRI Se 
: R. E. S. 
HAUTES-ALPES, a département of southeast France, was 
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formed in 1790 out of the southern portion of the old province 
of Dauphiné (g.v.), together with a small part of Provence (q.v.). 
It is bounded north by Savoie, west by Drôme and Isère, south and 
southeast by Basses-Alpes, and extends east to the Italian frontier, 
occupying the upper basin of the Durance river in the heart of the 
southern French Alps south of the Pelvoux massif. In the north- 
west it extends over the Col Bayard north of Gap to include the 
upper basin of the Drac. Area 2,131 sq.mi. Pop. (1962) 87,436. 

The département consists of a complex tangle of high mountains, 
mainly limestone in the west, with overthrust sheets of diverse 
sedimentary and metamorphic rocks in the east. The sheltered val- 
leys are remarkably dry and sunny, and vegetation limits are high, 
with patches of cultivation above 6,000 ft. Irrigated meadows, 
cornfields, orchards and vineyards occupy the valley floors and 
lower slopes, with a sparse cover of scrub and degraded woodland 
above. There is little forest of commercial value and the bare 
mountain slopes have been extensively gullied by torrents. Sheep 
rather than cattle are the basis of the livestock farming, but the 
département is no longer visited by transhumant flocks from 
Provence, which in the past played an important part in the de- 
struction of its woodlands, Stone buildings, with tiled roofs, are 
characteristic of this département in contrast with the lavish use 
of timber for construction in the northern Alps. 

Hydroelectric power is much less important than farther north 
and although there are scattered workings of anthracite, little in- 
dustry is carried on in the département. Floss silk, however, is 
made at Briançon. The isolation of the high Alpine valleys has 
been reduced by the modern development of motor roads, Two 
important roads traverse the département from north to south, the 
Route Napoléon in the west by Gap, and the Route des Grandes 
Alpes nearer the Italian frontier, using high passes above 6,000 ft. 
Since the middle of the 19th century depopulation has been intense 
and still continues in spite of the developing tourist industry. 

The département is divided into the two arrondissements of Gap 
and Briançon. Briançon, at the foot of the Col de Genévre crossing 
into Italy, is an old fortress town with a modern extension by the 
railhead in the Durance valley. Gap (q.v.), the largest town and 
préfecture (capital), is also the centre of the diocese. For the 
administration of education and justice the département comes un- 
der the academy and court of appeal at Grenoble. (Ar. E. S.) 

HAUTE-SAONE, a département of eastern France, was 
formed in 1790 from the northern part of Franche-Comté (q.v.). 
It lies astride the upper course of the Saône river, and is bounded 
north by Vosges, east by Belfort and Haut-Rhin, south by Doubs 
and Jura, and west by Céte-d’Or and Haute-Marne. Area 2,063 
sqmi. Pop. (1962) 208,440. The département includes much of 
the plain of the upper Saône basin north of the Ognon tributary and 
extends east into the gate of Burgundy and north to the margins of 
the Langres and Lorraine plateaus. Although the climate of the 
surrounding uplands is wet, with severe winters, the sheltered 
Saône valley is much drier and has warm, sunny summers. The 
soils are generally fertile and well cultivated with corn, sugar beet 
and fodder ctops, but there are some badly drained areas, and also 
stretches of infertile sands that still carry forest. Fruit trees are 
widespread, and the district is reputed for its kirsch, an alcoholic 
beverage made from the morello cherry. The vine is cultivated, 
chiefly in the west around Champlitte. There is a small coal field 
at Ronchamp. The canalized Saône is connected with the Meuse 
and Moselle rivers by the southern branch of the Canal de l’Est 
at Corre. Metalworking and engineering industries and textile 
mills are represented in the département, especially in the north- 
east toward Belfort, but the département is not heavily urbanized, 
its capital and largest town, Vesoul (g.v.), having only 10,794 in- 
habitants, Luxeuil-les-Bains, a well-known spa, Gray and Lure 
are the other chief towns, each with a population of about 7,000. 
Vesoul and Lure are the centres of the two arrondissements into 
which Haute-Saône is divided. It is part of the bishopric, educa- 
tional division and appeal court area of Besançon. (Ar. E. S.) 

HAUTE-SAVOIE, a département on the eastern frontier of 
France, was formed from the old provinces of Genevois, Chablais 
and Faucigny in the duchy of Savoy. It is bounded north by the 
canton of Geneva and east by the canton of Valais in Switzerland, 
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southeast by the Italian frontier in the Mont Blanc massif, and 
south and west by the départements of Savoie and Ain. Area 
1,775 sq.mi. Pop. (1962) 329,230. 

Consisting of the northernmost part of the French Alps, with 
some of the foreland, the département varies in height from 15,- 
771 ft. at the summit of Mont Blanc in the southeast to less than 
1,000 ft. along the Rhône river and on the shores of the Lake of 
Geneva in the northwest. Most of the département is occupied by 
the prealpine massifs of Chablais, Bornes and Bauges which, apart 
from some overthrust sheets in the Chablais, consist largely of 
autochthonous folds of limestone. The great transverse breaches 
of the Arve valley (Faucigny) and Annecy (partly occupied by the 
lake) separate the individual massifs of the Préalpes and form 
routes into the high Alps. In front of the high, heavily glaciated, 
crystalline massifs of Beaufortin, Mont Blanc and Aiguilles 
Rouges is the complicated relief of the northern end of the great” 
Alpine furrow, drained mainly by the Arve. 

The closed subsistence economy that formerly prevailed in the 
Alps has given way to specialized cattle farming, with most of the 
remaining plowland devoted to fodder crops, and gruyére cheese is 
an especially important product. Some vineyards remain in climat- 
ically favoured spots. Fine forests are supported below about 
6,000 ft. on the high Alps and the wet and exposed Préalpes, and 
there are important sawmilling and paper industries. Apart from 
some production of asphalt at Lovagne near Annecy, some small 
anthracite workings and stone quarrying, minerals are not im- 
portant, but there are cement works in the accessible gaps of the 
Préalpes. Annecy also has engineering industries and the famous 
bell foundry of Annecy-le-Vieux, Watchmaking, with the manu- 
facture of other precision instruments, has spread from Switzer- 
land into Faucigny and is carried on especially at Cluses on the 
Arve. Since the 19th century the tourist industry has greatly de- 
veloped and the communications provided for it have opened up 
the valleys in the Mont Blanc massif, where Chamonix, in its 
magnificent setting of mountain peaks and great glaciers, has be- 
come an important centre for climbing, winter sports and less active 
sight-seeing. The construction of the aerial cable car of the 
Aiguille du Midi after World War II promoted a remarkable 
further development of skiing and sight-seeing. 

The chief towns, Annecy, Bonneville and Thonon, situated near 
the mouths of Alpine valleys, are the centres of the three arron- 
dissements into which the département is divided. Annecy (q.v.), 
the largest town and capital, is also the centre of the diocese 
formed by the département, which comes under the académie of 
Grenoble and the court of, appeal at Chambéry. (Ar. E. S.) 

HAUTES-PYRENEES, a frontier département of southern 
France, was formed in 1790 from Bigorre and parts of Gascony 
(q.v.). Area 1,751 sq.mi. Pop. (1962) 211,433. Most of the 
département lies in the central Pyrenees, north of the wall-like 
crest line which forms the Franco-Spanish frontier. The crystal- 
line core of the Pyrenees forms massive mountains that rise to 
10,000 ft., the Vignemale (10,820 ft.) being the highest peak in 
the French Pyrenees. They have been heavily sculptured by 
glaciation, and deep, troughlike valleys extend into the heart of 
the mountains, ending in great amphitheatres, such as the Cirque 
de Gavarnie. The passes into Spain are high and difficult and 
there is little development of longitudinal valleys to facilitate 
west-east movement. The mountains are drained northward by a 
number of independent streams, the Gave de Pau, the Adour and 
the Neste headstream of the Garonne. The relations of each val- 
ley are much easier with the plains into which they open north- 
ward than with neighbouring valleys. 

A pastoral economy prevails in the higher valleys, where pos- 
sibilities of agriculture are severely limited, Small patches of 
hay meadow and potatoes surround the highest permanent settle- 
ments, above which are extensive summer pastures, with seasonal 
cabins. At lower altitudes in the valleys, and in the low-lying 
northern portion of the département around Tarbes, maize is the 
chief cereal and haricot beans and deciduous fruits are important 
crops. Scattered through the mountains are small deposits of 
metal ores, including manganese, lead and zinc. Quarrying of 
slates is carried on at Labassère. The mineral springs have long 
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been well known, and the growing tourist industry has invigorated 
spa towns such as Cauterets (g.v.) and Bagnéres-de-Bigorre, 
Since the middle of the 19th century the old fortress town of 
Lourdes (g.v.) has become the most frequented pilgrimage centre. 
in the world. Hydroelectric power is an important modern Te 
source, and installations are strung out especially along the Gave. | 
de-Pau above Lourdes. The great new station at Pragnéres came | 
into operation in 1954. Al 
The département consists of three arrondissements: Tar 
Bagnéres-de-Bigorre and Argelès-Gazost. The town of Tarbes 
(q.v.), the capital, is also the centre of the bishopric, and the 
département is in the académie (educational division) of Toulouse 
and is attached to the appeal court at Pau. (Ar. E. S.) 
HAUTE-VIENNE, a département of west central France, 
was formed in 1790 from portions of Limousin, Marche, Poitoy 
(qq.v.) and Berry, Area 2,145 sq.mi. Pop, (1962) 332,514. If 
is bounded north by Indre; east by Creuse, southeast by Corrèze, 
southwest by Dordogne, west by Charente and northwest by 
Vienne. The département is situated in the northwestern part of 
the Massif Central, in the upper basins of the Vienne river and 
the Gartempe tributary of the Cher river, From the highest 
ground in the southeast, the Plateau de Millevaches above 2,500 
ft., the headstreams of the Vienne flow across the lower plateau 
surfaces that form the northwestern fringe of the Massif Central, 
Granite and other crystalline rocks prevail, forming monotonous 
rolling uplands, impermeable surfaces abounding in watercourses 
and with boggy hollows. Agricultural possibilities are limited by 
the poor, acid soils and the inclement climate. In the valleys 
and on the lower plateau surfaces the cultivation of cereals his 
been largely replaced by fodder crops, The chestnut, once a main- 
stay of the rural economy, has declined, Irrigated meadows are 
extensive, and an intensive pastoral economy has been developed 
by smallholders concerned mainly with the rearing of cattle. At 
forestation has made piecemeal progress, but considerable tracts 
of moorland remain, In places granite is quarried, but the most 
important mineral is kaolin, quarried near St. Yrieix and elst 
where for the porcelain industry there and especially at Limoges 
Limoges has important manufactures of footw and St. Junien 
is also a centre of leather industries, The railway from Orléans 
to the southwest traverses the département and at Limoges inter 
sects the only important east-west route across the Massif Central, 
from Lyons. ae 
Limoges is the préfecture (capital) of the département, which 
divided into the arrondissements of Limoges, Bellac and Roche: 
chouart. Limoges (g.v:) isa large provincial city, the seat of a bish- 
opric and court of appeal, and serves a wide district. The déparl 
ment belongs to the académie (educational division) of Poitiers: 
There are some fine Romanesque churches in the département, n% 
tably those at St. Junien and Solignac, and the cathedral and ep 
copal palace at Limoges are noteworthy buildings. The latter now 
houses the Limousin museum of history and art. Limoges also 
a remarkable museum of ceramics, (Ar. E. S) A 
HAUTE-VOLTA, REPUBLIQUE DE: see UPPER Vouth, 
REPUBLIC OF. ý 
HAUT-RHIN, a frontier département of eastern Fra 
formed in 1790 from the southern portion of Alsace (qa). 
1870 it was incorporated into the German empire, but b 
stored to France in 1919 by the treaty of Versailles. Itis bounde 
north by Bas-Rhin, west by Vosges, south by Switzerland Hi 
east across the Rhine river, by Baden in Germany. Area 13 i 
sqmi. Pop. (1962) 547,920. The département occupies W | 
southern portion of the Rhine rift valley, between the Rhine” 
low Basel and the flanking Vosges highlands. Forming the pr 
ern part of the département, the eastern face of these grani 
highlands falls steeply from rounded summits that exceed a 
ft. to the flat plain of the Rhine, at about 700 ft. It is 6°) 
by the narrow, steep-sided valleys of many torrents that are The 
lected and carried to the Rhine by its tributary the Ill. fat 
plain, despite its lack of relief, shows sharp contrasts in SU” att 
character between the Ill and Rhine flood plains, which the 
marshy strips (ried) in part reclaimed for lush meadows, 2” tile 
flanking dry gravel terraces. The superficial covering of fe 
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loess, combined with a favourably dry climate, with warm, sunny 
summers, if rather cold winters, is responsible for the richness 
of the farming. Extensive cornfields, orchards and vineyards ex- 
tend along the foot of the Vosges and up their sheltered valleys. 
In parts, however, the coarse gravels of the plain carry extensive 
forests. Among the farmlands are numerous village clusters and 
market towns, the latter situated especially where valleys debouch 
from the Vosges and along the Ill. Old established settlements 
are strikingly absent from the Rhine flood plain, which is still 
only partly reclaimed. 

Large deposits of potash that underlie the Nonnenbruch forest 
north of Mulhouse are an important developed resource. Brick 
and tile works are numerous. The active cotton manufacturing 
industry, developed from earlier woolen and linen textile industries, 
has depended for its modern growth upon the soft’ water and 
water power of the Vosgian torrents and coal brought by the 
Rhine. Its main centre is Mulhouse, but it is widespread in 
the small towns of the plain and has spread up the valleys of the 
Vosges. Silk and new man-made fibres are also important. The 
département is served by the Rhéne-Rhine canal and by the rail- 
way from Strasbourg to Basel through Colmar and Mulhouse. 
Colmar is the préfecture (capital) of the département and the 
centres of ‘its constituent arrondissements are Colmar, Altkirch, 
Mulhouse, Thann, Guebwiller and Ribeauville. Haut-Rhin forms 
part of the bishopric of Strasbourg, and is under the académie 
there, but for the administration of justice it comes under the 
court of appeal at Besancon. (Ar. E. S.) 

HAUTS-DE-SEINE, a département of France formed in 
1964 from the western part of the former département of Seine, 
together with Sèvres and Rueil-Malmaison from the former 
département of Seine-et-Oise. Lying on the west side of Paris, 
it is bounded east by the départements of Seine-Saint-Denis, Ville 
de Paris, and Val-de-Marne, south by Essonne, north by Val- 
d'Oise; and west by Yvelines: It comprises the westward and 
southwestward extensions of Paris outside the’line of the last 
fortifications of 1841-45, In the south is hilly country, reaching 
500 ft. (150 m.) and consisting of a limestone base with discon- 
tinuous cappings of sand and sandstone that form ridges aligned 
from southeast to northwest, dissected by left-bank tributaries of 
the Seine River. The northern part of the département consists 
of the peninsulas’ that lie within the first two great meander loops 
of the river below Paris, except for the Bois de Boulogne, which 
1s an annex of Paris ville, Adjacent to the Bois de Boulogne are 
residential areas in Neuilly and Boulogne; the low-lying ground at 
the tip of the peninsula, where former islands have been attached 
to the river bank, is the industrial quarter of Billancourt. The 
Renault automobile works were established there in 1933 on the 
Île Séguin after it had been ‘raised to reduce flood risk. On the 
Opposite bank is Sèvres, famous for its porcelain, a collection of 
which is on display at the ceramic museum. Downstream from 
Le Pecq bridge the new western motorway out of Paris tunnels 
for half a mile through the steep valley side below the old royal 
Park of Saint-Cloud (q.v.), which is especially noteworthy for 
its water spectacles. At Saint-Cloud also is the Montretout res- 
voir, which receives an important contribution to Paris’ water 
Supply, derived from the Avre tributary of the River Eure. 

Mays and port installations, gas and electricity works, and 
ee line the river banks in the département, and more fac- 
aie Producing a great variety of goods, are closely intermingled 

nt housing in the communes of Levallois-Perret, Clichy, and 
ae that lie between the boundary of Paris and the river. 

n the left bank are other industrial suburbs at Suresnes, Puteaux, 
a eis and Asniéres, but back from the river the interior 
thats pe has become a mass of housing, traversed by the 
to fading out from Paris to the west and northwest, Dormi- 
onis such as La Garenne-Colombes and Nanterre, where 
eee has been established, have sprung up on what were 
thetic heaths. In the northern part of the peninsula, however, 
since PS still extensive market gardens and nurseries, fertilized 
Aan 69 with treated sewage from Paris. On the Seine, Gen- 
Wee 1S a major annex of the port of Paris, with large gas 

and an. oil refinery alongside. Farther downstream at 
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Colombes is the famous sports stadium. 

Beyond the drab, crowded 19th century suburbs, Issy-les- 
Moulineaux, Vanves, Malakoff, and Montrouge, which girdle Paris 
on its south side, considerable tracts of forest break up the resi- 
dential suburbs that are steadily spreading southward on hilly 
country. Among them Sceaux, served by its suburban railway, 
is an elegant suburb, which has developed from the town adja- 
cent to the park that once belonged to Colbert. Nearby is the 
postwar garden city of Butte Rouge. Farther west are Villa- 
coublay Airport and the French nuclear research centre at 
Saclay, on the plateau between the Biévre and Yvette valleys. 

be (Ar. E. S.) 

HAUY, RENÉ JUST (1743-1822), French mineralogist, 
one of the founders of the science of crystallography, was born 
at St. Just, Oise, on Feb. 28, 1743. An accident directed his at- 
tention to crystallography. Happening to let a specimen of cal- 
cite fall, he was led by examination of the fragments to make 
experiments which resulted in the statement of the geometrical 
law of crystallization according to which the secondary faces on 
a crystal are related to the primitive form, or cleavage nucleus, 
by a law of whole numbers, and the angles between them can be ar- 
rived at by mathematical calculation. Haiiy’s name is also known 
for the observations he made in pyroelectricity, the property of 
certain crystals, e.g., tourmaline, of developing electric charges on 
heating or cooling. In 1802, under Napoleon Bonaparte, he be- 
came professor of mineralogy at the museum of natural history, 
but he was deprived of his appointment after the Restoration 
(1814). He died in Paris on June 3, 1822. 

Among his numerous works may be mentioned Traité de min- 
éralogie (4 vol., 1801) and Traité de cristallographie (2 vol., 1822). 
He also contributed papers to various scientific journals. 

HAVANA (La Hasana), a province in middle western Cuba, 
between Pinar del Rio and Matanzas provinces. Although the 
smallest province in area (3,174 sq.mi.), including the Isle of Pines, 
it is densely populated (1962 est., 1,955,440) because of the 
great concentration in and near the city of Havana. It consists 
mostly of hilly belts near the northern coast and in the centre, and 
a gently sloping plain in the south bordered by a swampy coast of 
mangrove forests. The northern coast is high and is characterized 
by an abundance of terraces, sandy beaches and the beautiful Bay 
of Havana. (See PINES, ISLE OF.) 

The fertile soils of the province, especially in the Red plain of 
the south, yield considerable quantities of sugar cane, excellent 
quality cigar-wrapper tobacco, fruits, vegetables and milk for the 
urban market of Havana. Giiines, in the southeastern section of 
the province, has been traditionally the supplier of agricultural 
products for Havana, using irrigation facilities of the Mayabeque 
river. The province has excellent communications, including a 
good network of modern highways, railways and airways. Many 
industrial plants are located around as well as in Havana. 

(D: R. D.) 

HAVANA (La HABANA), capital, commercial metropolis and 
major port of the republic of Cuba, the largest city of the West 
Indies and one of the leading tropical cities in the new world, lies 
on the northern coast of the island, toward the western end. Its 
location on one of the fine harbours of the hemisphere made it 
commercially and militarily important from ‘colonial times and is 
a major factor in accounting for its steady growth in population 
from 235,981 in 1899 to 978,382 (est.) in 1962. Other factors in 
its growth have been its salubrious climate, picturesque location 
and, before the advent to power of Fidel Castro in 1959, gay enter- 
tainment which made it a mecca for tourists. The mean annual 
temperature varies only about 10° F., (about 5° C.), averaging 
76° F. (about 24° C.). Rain falls throughout the year, the wet 
season being from May to November. 

The city has three sections: the old city; the new, densely set- 
tled subdivisions; and the suburbs. Old Havana is located on 
the peninsula between the harbour channel and the bay; the newer 
section of Vedado extends along the coast to the Almendares river; 
a little farther out are the residential and industrial suburbs of 
Guanabacoa and Marianao. ‘The aspect of Havana from the sea is 
picturesque. Although the country clubs and many of the fashion- 
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able residential suburbs along the coast were expropriated by the 
Castro government, from a physical standpoint the view remains 
no less impressive. On the left of the entrance to the harbour 
rises the Morro castle and lighthouse. On the right La Punta 
fortress appears and beyond it the Prado, or Paseo de Marti, the 
main avenue leading to the heart of the city. Lining the Prado 
are buildings constructed of West Indian white coral limestone. 

The entrance-strait to the harbour, about 300 yd. wide and 
1,750 yd. long, leads to the inner harbour, which lies east and 
south of the city, The water front in the older sections is lined 
with wharves and docks, There are three distinct arms of the inner 
bay, called respectively, Ensenada de Marimalena, Guanabacoa 
bay and the Ensenada de Atarés. 

Streets and Buildings.—From well out toward the western 
suburbs, the Malecón, or sea wall, a wide boulevard which skirts 
the sea and city, furnishes a colourful foreground which is ex- 
tended along inside the harbour (on reclaimed ground which covers 
the shallows of the harbour entrance) and creates wide parks and 
valuable commercial lands. The Malecén merges at the Prado 
into the Avenida del Puerto, which, with a width varying from 50 
to 125 ft., connects this outer drive to the old narrow streets of 
the business section. This entrance to the old business thorough- 
fares Calles O'Reilly and Obispo, and Calle de Oficios eased much 
of the old downtown congestion. Most of the old streets of 
Havana, originally laid out to furnish shade along their narrow 
drives and walks and to carry only a few dozen Cuban coaches 
(quitrines or volantas), were converted into one-way streets to 
accommodate motor vehicles, thus giving a more ordered control 
of the traffic problem. 

Many public buildings were built along the Malecón and the 
Avenida del Puerto, including the Capitania, or office of the cap- 
tain of the port. The newer section has also a number of fine 
parks, notably the Parque del Maine, with its monument by Félix 
Cabarrocas dedicated to the U.S. battleship “Maine,” which was 
blown up in Havana harbour on Feb. 15, 1898. In 1960, in an 
angry gesture against the United States, Fidel Castro had the 
eagle atop the monument removed by a wrecking crane, resulting 
in the partial destruction of the main shaft of the monument as 
well. The announced intention was to replace the eagle with the 
“dove of peace.” The Presidential palace, the residence of the 
chief executive, is at the head of the Avenida de las Misiones, a 
wide thoroughfare; this avenue leads from Avenida del Puerto 
inland and was designed to be lined for its short length with the 
embassies and legations of foreign governments. 

Historic Landmarks —Of the older landmarks, one of the most 
important is the old palace of the Spanish governors, now the city 
hall and office of the Ayuntamiento or city government ; this fine 
old pile stands on the site of the original parish church on the east- 
ern side of the Plaza de Armas, the old centre of the colonial city. 
The palace was erected in 1773-92 and remodeled in 1835 and 
1851. . It was the scene of the surrender by the Spaniards of the 
sovereignty of the island to the United States at the close of 
the Spanish-American War and the scene, too, of the transfer of 
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its sovereignty from the United States to the first president of 
Cuba, Tomas Estrada Palma, on May 20, 1902. 

Havana was once the most strongly fortified city in Spanish 
America and many of its old forts built to withstand attacks from 
pirates are still standing. The most precious of these old his 
torical landmarks is the ancient stronghold La Fuerza, or more 
properly, El Castillo de la Real Fuerza, begun in 1565 and com. 
pleted in 1583, standing on the site of the yet older fortress built 
by order of Hernando de Soto in 1538, but destroyed by the French 
pirate Jacques de Sores. The later fortress was the home of the 
governors general and the citadel and refuge of the populace in 
times of danger from 1584 until the middle of the 18th century, 
Crowning the old watchtower of La Fuerza is a weather van 
formed in the shape of an Indian maiden, called “La Habana’ 
The two 16th-century fortresses, Morro castle or El Castillo de 
los Tres Reyes del Morro (castle of the three kings of the head. 
land) and La Punta, on either side of the harbour entrance, are 
perhaps the best-known Cuban landmarks. La Cabaña, behind and 
above Morro castle, is the largest fort in Havana and was com 
pleted in 1774. 

Another old building (restored and used by the senate) is of 
elaborate 18th-century Spanish baroque architecture. The old 
city also contains the post office (the church of San Francisco), be 
gun in 1575 and rebuilt in 1731-37; also the old municipal jail, a 
typical Spanish fortress on the Prado, and the Castillo del Principe, 
now the penitentiary. In this section also is the National library, 
the Maestranza, formerly the navy yard and the headquarters of 
the artillery. The old city abounds in ancient private residences. 
Before the Castro revolution many of them had been acquired by 
the government and patriotic societies in order to restore and 
preserve them. 

Many of the public buildings were formerly churches, and in- 
deed churches of the colonial epoch are still among the most it- 
teresting and carefully preserved relics of the older days. The 
convent of Santa Clara, built in 1644, was bought by the govern: 
ment at a substantial price in 1928 and converted into the ministry 
of public works; in the large patio of this old building are still 
preserved the first houses and streets built in Havana, which were 
enclosed in the old church and monastery by its builders in the 
17th century. The cathedral is the most noteworthy, architee 
turally, of the city’s churches; it was originally the Jesuit church, 
erected between 1656 and 1724, although the interior decorations 
date only from 1790-1820. One of the tombs of Columbus 8 
marked there; the remains of the discoverer were removed, at 
cording to certain claimants, from Santo Domingo (Dominican 
Republic) in 1796, and lay there until carried to Spain in 18% 
(See Cotumsus.) 

Parks and Suburbs.—Havana has been famous since the day 
of the Spaniards for its parks and drives. The harbour’s edge 
on the east is traversed in part by the old Paseo or Alameda de 
Paula, originally laid out in 1772, and by the Avenida del Puert? 
the latter a portion of the elaborate modeyg reconstruction f 
Havana (including the opening of the Avenida de las Misionts 
and the beautification of the Prado), designed and carried out W 
der Carlos Manuel de Céspedes while minister of public wo 
under Pres, Gerardo Machado. The Malecón or sea-wall div 
extended around the harbour entrance as the Avenida del Fu 
traverses the edge of the city along the sea for several miles, 
beautiful drive and promenade. The Prado, rechristened '™ 
Paseo de Marti in honour of the “Apostle of Cuban independenté 
follows the line of the old city wall. The lower Prado is H 
with residences and clubs, but the so-called upper Prado Jeads 3 
the Parque Central on one side of which was built the pretenti 
and costly capitol, begun by Pres. José Miguel Gomez about do 
and completed under Pres. Gerardo Machado in 1929. The Pa 
continues to the Plaza de la Fraternidad, formerly Parque de Co j 
or Campo de Marte, curving in its course and furnishing 4 hi i 
way into the heart of the old city, although its formal climax | 
the Parque de Colón where stand handsome monuments to a 
Martí and other Cubans notable in history and science. This ma 
is surrounded by handsome offices, hotels and clubs, among Ha 
the elaborate and costly Centro Asturiano, which with the Cas! 
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Espafiol is one of the two large Spanish clubs. In this section 
were some of the handsomely equipped hotels that made Havana 
an important winter resort. 

From Plaza de la Fraternidad, the Avenida de Simón Bolivar, 
formerly Calzada de la Reina, reaches the Paseo de Carlos III and 
the Paseo de Tacón, passing westward through the city to the 
botanical gardens and the Quinta de los Molinos to the old citadel 
of El Principe, begun in 1774 and finished 20 years later. Los 
Molinos was once the summer palace of the Spanish governors gen- 
eral and adjoins the gardens of the university. Near El Principe 
is the Colón cemetery, with many historic monuments and mauso- 
leums, Another famous promenade and drive is the Avenida de 
Menocal, at the west end of the new city; the Cerro, in the south- 
west, is a residence quarter. 

Suburban growth in Havana was rapid and extensive. The whole 
territory now tributary to the capital covers a large area. On 
the south and west the city is surrounded by a range of hills, with 
the conspicuous fortifications of Castillo del Principe on the west. 
Lower down on the hills are the suburbs of Vedado, Jesús del 
Monte and Luyan6; besides these, Puentes Grandes, old Marianao 
and Guanabacoa are populous suburbs. 

Education.—In the upheaval of revolution and the establish- 
ment of the Castro regime, the Universidad de La Habana—the 
national university established in 1728—suffered catastrophic 
damage. Shorn of its traditional autonomy and made subservient 
to the regime, two-thirds of its faculty were forced out and most 
of them went into exile. The Catholic university in the suburb of 
Marianao was closed, as were the once excellent secondary schools 
previously maintained under Protestant, Catholic and nonsectarian 
auspices. All private schools were outlawed. 

Although it was the avowed aim of Castro's 26th of July move- 
ment to extend educational facilities to all Cubans, it was not 
known in the early 1960s to what degree that objective had been 
fulfilled, The content of instruction in the schools was being 
changed to support the political orientation of the Castro regime. 

Among the libraries are those of the Sociedad Econémica de 
Amigos del Pais founded in 1793, and the Biblioteca Nacional (Na- 
tional library), The only newspapers allowed by the Castro gov- 
ernment were those under strict government control—Revolucion, 
Hoy and a few others. The venerable and internationally re- 
spected Diario de la Marina, established in 1838, and all other 
Private newspapers were suppressed. 

Population and Health.—Havana had 51,307 people in 1791; 
96,304 in 1811; 94,023 in 1817; 184,508 in 1841; 235,981 in 1899, 
the year following independence; 360,517 in 1919; 432,353 in 
1925; 542,522 in 1931; 659,883 in 1943; and 785,455 in 1953, 
While the suburbs aggregated another 432,219; in 1961 the estimate 
Was 897,042. The population is mainly native-born and. pre- 
dominantly Afro-European. The European element is, of course, 
Primarily Iberian and representative chiefly.of northern and north- 
Western Spain. The knowledge of English. became widespread in 
Havana because of the impact of American tourists and the ad- 
vent of motion pictures, radio and television. 

The workers’ residence portion of the city is congested, and be- 
fore the U.S, occupation (see Cusa: History), health ‘conditions 
Were notoriously bad and deaths from epidemics, including periodic 
Scourges of yellow fever, rose to high figures, One of the worst 
n the yellow-fever epidemics broke out in 1900, immediately fol- 
„owing the War of Independence, and concomitant with a heavy 
immigration from Spain, Stringent sanitary regulations failed to 
i the epidemic until a commission of U.S. army surgeons led by 
hai Reed (q.v.) definitely established in a series of experi- 
Stas S that the fever’ was transmitted by the mosquito’ known as 
lt fasciata, later classified as the Aédes aegypti. Immedi- 
bon ter Reed’s findings (which corroborated a discarded hy- 
pies of Carlos J. Finlay, the noted Cuban physician and 

te ce were announced, the campaign against the disease began. 
cl ae illiam C. Gorgas (g.v.), later the sanitary officer who 
Esterri up the Panama Canal Zone, led the fight that practically 
ci iat the mosquitoes of Havana and ended yellow-fever 


Havana became one of the most carefully protected ports in 
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the world, so far as sanitary measures were concerned, and its 
death rate was reduced to normal proportions. Changes in the 
water system, with additions of new reservoirs, brought the ex- 
cellent. water from the hills into the capital and the fetid Havana 
of the colonial period became a memory only. 

Transportation and Communication.—Havana is the hub 
of Cuba’s transportation system, In its earlier history the com- 
mercial and military importance of Havana was derived from its 
location on its fine natural harbour, which is completely protected 
and accessible to ships of almost any draft. It was linked by 
coastwise navigation with various ports of the Caribbean. 

To the importance of water transportation must be added the 
fact that Havana is the terminus for the chief railways and is 
therefore linked with all the major’ communities of the island. 
The coming of the automobile created new problems as well 
as new opportunities in transportation. The elongated shape of 
Cuba made highway communication difficult and costly until the 
completion of the paved central highway. Havana, quite naturally, 
is the focal point on this highway which feeds its heavy traffic into 
the city from both east and west. Havana is also the terminus of 
airlines; the airport serving both domestic and international air- 
lines is about 8 mi. from the centre of the city at Rancho Boyeros. 

Commerce and Industry.—About three-quarters of the im- 
ports and a large portion of the exports of the island pass through 
Havana, which is a world shipping centre. 

The principal industrial activity is based on sugar and its by- 
products. Next to sugar, tobacco is probably the most important 
product, and Havana cigars are considered by general opinion to be 
the finest in the world. There are also textile mills, meat-packing 
plants, chemical factories and perfume plants. 

History—Havana was founded in 1514 as San Cristóbal de la 
Habana by Diego Velasquez de León on an unhealthful site proba- 
bly where the town of Batabané now stands, but was early removed 
to its present location and rapidly assumed an increasing impor- 
tance in the Spanish colonies of the new world and was used as a 
base for Spanish exploring expeditions. In 1634 its important 
strategic position was recognized by a royal decree declaring it to 
be the Llave del Nuevo Mundo y Antemural de las Indias Occi- 
dentales (“Key of the New World and Bulwark of the West In- 
dies”), and the arms of the modern city. carry the symbolic key. 

The town was the object of numerous attacks by English, French 
and Dutch pirates. In 1537 it was sacked and burned, in 1555 it 
was plundered by French buccaneers and in 1586 Sir Francis Drake 
threatened it; but in 1589 Philip II of Spain ordered the erection 
of La Punta and the Morro castle, the ancient defenses, and the 
residence of the governor of the island was removed from Santiago 
de Cuba to Havana, which gained the rank of a city in 1592. 

The estimated population of the city was about 3,000 by 1600 
but had doubled by 1655, when many Spaniards fled there from 
Jamaica after the capture of that island by the English. During 
the r7th century Havana became the port of rendezvous of the 
east-bound fleets of Spanish galleons and was thus the object of 
many attacks by the English, Dutch and French, The port was 
blockaded four times by the Dutch in the first half of the 17th cen- 
tury and in 1671 the city walls were begun, being completed in 
1702. 

The European wars of the 17th and 18th centuries were marked 
by various incidents in local history. After the end of the War of 
the Spanish Succession (1713) came a period of comparative pros- 
perity in slave-trading and general commerce, The creation, in 
1740, of a monopolistic trading company was an event of impor- 
tance in the history of the island. English squadrons threatened 
the city several times in the first half of the 18th century, but it 
was not until 1762 that an investment, made by Adm, Sir George 
Pocock and the earl of Albermarle, was successful. The siege 
lasted from June to August and was attended by héavy losses on 
both sides; The British commanders wrung great sums from the 
church and the city as prize of war and price of good order. By 
the treaty of Feb. 10, 1763, at the close of the Seven Years’ War, 
Havana was restored to Spain in exchange for the Floridas. 

The English turned over the control of the city on July 6. Their 
occupation greatly stimulated trade, and from it dates the modern 
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history of the city and of the island. The gradual removal of ob- 
stacles from the commerce of the island from 1766 to 1818 particu- 
larly benefited Havana. At the end of the 18th century the city 
was one of the seven or eight great commercial centres of the world, 
and in the first quarter of the rgth century was a rival, in popula- 
tion and in trade, of Rio de Janeiro, Buenos Aires and New York. 

In general, the history of Havana under-the Spaniards, and since 
independence, has been the history of Cuba. Various pirate raids, 
the slave traffic in the 18th and roth centuries, filibustering ex- 
peditions in the 19th century, the war between Spain and the 
United States in 1898-99 and tension between the U.S. and Castro 
governments all had direct bearing on the history of Havana and 
the city suffered and triumphed with them. 

The overthrow of the Batista government by Fidel Castro’ in 
Jan. 1959 brought profound and drastic changes in the life of 
Havana—and Cuba. Foreign-owned land, sugar factories, ranches, 
corporations and banks were an immediate target for expropriation 
or, indeed, confiscation. Property of wealthy Cubans, particularly 
those who were considered supporters of Batista, was likewise 
taken over by the government. 

There followed also the development of close commercial and 
trade relations with the Soviet Union and other “iron curtain” 
countries. Meanwhile, continued hostility toward the United 
States by Castro led to the cancellation of the traditional sugar 
purchases by the United States. This was a major source of 
foreign exchange for Cuba, since the island for many years had 
been allowed a quota in the United States market of about one- 
third of the U.S. total consumption and for which a premium price 
was paid. The loss of that market was partially replaced by pur- 
chases by the Communist governments on a barter basis, but it 
was a severe blow to the economy of the island. 

Equally severe was the impact of the revolution and its violent 
aftermath upon the tourist traffic. Tourism had long been of great 
importance to Havana, and during the 1950s it vastly increased. 
New luxury hotels and gambling casinos were constructed largely 
by U.S. capital. The estimated value to Cuba of tourism in 1958— 
the last year before Castro—was about $60,000,000. Castro at 
first made a strong effort to attract tourists after he rose to power, 
and he employed an American advertising firm to promote his 
campaign. But the news from Havana of unrest, coupled with the 
stream of government anti-United States propaganda, discouraged 
prospective visitors. Soon the cruise ships were canceling stops 
at Havana, and U.S. citizens began to look elsewhere for their 
vacations. Finally, on Jan. 3, 1961, came the official break in 
diplomatic relations between the United States and Cuba and, on 
Jan. 16, an announcement by the U.S. department of state that all 
United States citizens desiring to visit Cuba must obtain passports 
specifically endorsed for such travel. Tourism from the United 
States thereafter was negligible. 

See Cusa: History. (W. Txo.; C. E- Mc.; L. Nw.) 

HAVANT AND WATERLOO, an urban district (1932) in 
Hampshire, Eng., that includes Havant, Waterlooville and neigh- 
bourhood, Bedhampton, Emsworth and Hayling Island. Pop. 
(1961) 74,552. Havant is 11 mi. N.E. of Portsmouth by road. 
Of the medieval town, largely burned down in 1760, the 12th- 
century church survives. Waterlooville became the name of a 
township that grew up within an area locally known as Waterloo 
because Wellington’s troops, returning from the battle, were said 
to have passed through the neighbourhood. Many great docu- 
ments were inscribed on Havant parchment, famous since the mid- 
dle ages, until production ceased in 1936. Manufactures include 
electronic and hydraulic equipment, sheet metal, motor vehicles 
and coachwork, pharmaceutical products, toys, gasoline pumps 
and plastic goods. Agriculture and the tourist industry, especially 
yachting, are also important. 

HAVASUPAI, abbreviated to Supai, a group of Indians 
speaking a Yuman (q.v.) language who live on a small reservation 
on Cataract creek in the western edge of Grand Canyon National 
park, Ariz. In 1776, Father Garces, their first European visitor, 
found them scattered over canyon and plateau east of the Walapai, 
from whom they can hardly be distinguished. Their indifferent 
agriculture supplemented by the natural resources of some 4,000 
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sq.mi. provided a relative abundance for this group of 300. Mey. 
hunted game with bow and arrow, clubs, snares and traps, Wome 
made twined baskets to harvest wild seeds and for transportation 
storage and cooking. Red ochre, mined for face paint, was stil 
widely traded in the second half of the 20th century. The Hays. 
supai camped in brush shelters or, in winter, in dirt-covered conical 
wooden huts. Wherever in the canyon there was level land, and 
springs made irrigation possible, they planted corn, beans, squash 
and sunflowers for food and cotton for tinder, There they gathered 
in late summer for sports, games and gambling. A head chief and 
a council offered prayers and advice. After a feast and circle dang 
for visitors they stored the harvest in caves and moved back to 
the plateau. They had medicine men, or shamans, to control 
weather, game, snakes and disease. Only rich men had two wives, 
Warfare was insignificant. After death the body and all personal 
property were burned. Sons of the Havasupai inherited agricul- 
tural land if they could use it. 

About 1870 manufactured goods replaced pottery and skin cloth- 
ing, and decorated coiled basketry was developed for trade, In 
the 20th century they raised peaches, alfalfa, horses and cattle, 
but the reservation (518 ac.) was inadequate when it was estab- 
lished in 1882 and the fields periodically eroded. By the 1960s, 
with help from the U.S. government, about 185 Havasupai were 
reported living on 3,058 ac. of tribal land in Arizona, (A. F.W.) 

HAVELOCK, SIR HENRY (1795-1857), British soldier, 
a hero of the Indian Mutiny (g.v.), was born at Ford Hall, Bishop- 
Wearmouth, Sunderland, on April 5, 1795, Educated at Charter 
house he first trained for the law but in 1815 abandoned his 
studies and took a commission in the 95th foot, the rifle brigade. 
Lacking influence and money he sought promotion by exchange 
into the 13th light infantry bound for India. He served with dis 
tinction in the First Burmese War (1824-26) but in 1838 wit 
still only a captain, “purchased over by two fools and three sots." 

In the First Afghan War (1838-42) he proved himself a gallant 
and conspicuously successful officer. He was made a companion 
of the Bath but received no military promotion; that came only 
when, as interpreter to Sir Hugh Gough, he personally distin- 
guished himself in the 1843 Gwalior campaign. 

In 1849, burdened by ill-health and the debts of his headstrong 
eldest son and of his brother, he took two years home leave. After 
his return the commander in chief, Lord Hardinge, remembering 
the part played by Havelock in the First Sikh War (1845-46), 
appointed him quartermaster general (1854) and adjutant general, 
queen’s troops, India (1855). 

After sharing in Sir James Outram’s Persian expedition of 1857 
Havelock returned to India, after the outbreak of the mutiny, t0 
command a mobile column. Though too late to save Cawnpott 
(Kanpur) and too weakened by casualties and cholera to relieve 
Lucknow, his series of victories in July and August, the first Briti 
triumphs, made his name a household word in England. 1 
September 1857, reinforced by Outram, he won through to the res 
dency at Lucknow. On Nov. 17 Sir Colin Campbell relieved a 
city bringing Havelock news of the knighthood (Order of the 
Bath) and major generalship conferred on him, On Nov. 2h 
he died of dysentery at Lucknow. the 

In 1829 he had married the daughter of Joshua Marshman, ‘ 
Serampur missionary, and had become a Baptist. He made 
practice of holding prayer meetings for his troops. By forming 
temperance societies, regimental coffee rooms and savings ba 
he did much to improve the conditions of British troops. 4 

See J. C. Pollock, Way to Glory: the Life of Havelock of Ea 
(1957); L. Cooper, Havelock (1957). (J. B. HA j) 

HAVERFORD, a residential suburb of Philadelphia in oo 
ern Pennsylvania, U.S., is situated in Haverford Township, 
ware County, and in Lower Merion Township, Montgri 
County. The community, which has a population of about 10, af 
was founded by Welsh settlers in the 1680s. It is the site 
Haverford College for men, with an enrollment of about 4 i 
founded by the Society of Friends in 1833, The income rom 
large trust fund permits employment of a distinguished fac 
and the furnishing of board and lodging for students at less t 
cost. (R. F. WE) 
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HAVERFORDWEST (Hwtrrorpp), chief town of Pem- 
brokeshire, South Wales, a municipal borough and a county of it- 
self, in the Pembroke parliamentary division, 7 mi. N.N.E. of 
Milford Haven. Pop. (1961) 8,892. Situated at the highest navi- 
gable point on the Western Cleddau, where the river is also bridge- 
able, it is a focus of routes from St. David's, Fishguard and Good- 
wick, Cardigan, Carmarthen, Pembroke and Milford Haven. 
Haverfordwest is a market town, with traces of its medieval walls 
and fortifications, and streets that are steep because the houses 
cluster round the castle on a hillock. Large numbers of Flemings 
were permitted by Henry I to settle in the hundred (subdivision) 
of Roos or Rhos in the years 1106-08, 1111 and 1156. The castle, 
though first mentioned in 1214, is believed to have been built in 
1120 by Gilbert de Clare, first earl of Pembroke, to keep an im- 
portant road to Ireland open and to protect the English and 
Flemish colonists. It was garrisoned for the king in the Civil 
War but was captured by parliament in 1644-45 and afterward 
partly demolished, The church of St. Mary has splendid 13th- 
century arches in the chancel, a carved 15th-century oak. ceiling 
and many interesting memorials. The church of St. Thomas has 
a 15th-century tower, and St. Martin’s dates from the 14th cen- 
tury. By the river are ruins of an Augustinian priory founded by 
Robert de Hwlford c. 1200. The earliest charter known is one 
from the reign of Henry I; further charters were granted up to 
1695, During the palatinate the town was granted a lord lieu- 
tenant, being the only British town to be so favoured. In 1536 
Haverfordwest was declared to be a town and county of itself 
and was further empowered to send representatives to parliament. 
It remained prosperous through maritime commerce during the 
17th and 18th centuries, but with the rise of Milford Haven and 
the coming of the railways its trade declined. 

HAVERHILL, a manufacturing city of Essex County in the 
lower Merrimack River Valley of northeastern Massachusetts, 
U.S., 35 mi. N of Boston, It was founded by the Rev. John Ward, 
who named the settlement after his native Haverhill in Suffolk, 
Eng. John Greenleaf Whittier (q.v.), the New England poet, 
was born there but lived most of his life in nearby Amesbury. 
Haverhill was incorporated as a town in 1645 and as a city in 1869. 

The village was agricultural until the growth of leather tanning 
and shipbuilding after 1795; later shoe manufacturing and hat- 
making became the dominant industries. The city reached a peak 
Population of 53,884 in 1920, after which manufacturing in Mer- 
timack Valley towns declined. Pop. (1960) 46,346; Lawrence- 
Haverhill standard metropolitan statistical area (two cities and 
seven towns in Essex County, Mass., and three towns in Rocking- 
ham County, N.H.), 197,880. (For comparative population fig- 
ures, see table in MassacHusEtts: Population.) Leather and 
shoes, coin-operated machines, paper boxboard, and electric coils 
are produced, Bradford, annexed in 1897, is the seat of Bradford 
Junior College for girls, founded in 1803. (G. K. L.) 

HAVERING, one of the 32 London boroughs constituting 
Greater London, Eng., forms part of its northeastern perimeter 
adjoining the Metropolitan Green Belt, and is bounded north and 
east by Essex, west by Redbridge and Barking, and south by the 
Thames. ‘This outer London Borough was established on April 1, 
1965, under the London Government Act 1963 (see Lonpon) by 
the amalgamation of the former municipal borough of Romford 
and the urban district of Hornchurch. Its two parliamentary con- 
Stituencies were both previously in Essex. Area 46.3 sq.mi. (120 
ae) Pop. (1965 est.) 250,430. > : 
out le borough is largely residential, but has some important in- 
S zien including light and heavy engineering, and the production 
Fen Ce equipment, plastics, chemicals, clothing, and beer. Most 
b 1 Sarpa was included in the Royal Liberty of Havering created 
a arter in 1465. Romford has a thrice-weekly market (held 
te er a charter granted by Henry III in 1247). Henry II founded 

+ 1159) at Hornchurch a hospice for the St. Bernard monks of 

avoy, granting them land for a priory and a church. The ancient 

Parish church is distinguished by a stone copper-horned bull’s 
ead Surmounting the gable over the east window; this is probably 

Biers of the name Horndecherche first mentioned in a deed 
311. Edward the Confessor had a palace at Havering-atte- 


171 


Bower which was subsequently occupied by King Harold, Queen 
Maud, John, Henry III, Henry IV, and Elizabeth I. The R.A.F. 
station at Hornchurch was a main fighter base during World Wars 
I and II. Rainham, Upminster, Cranham, Harold Wood, Elm 
Park, North Ockendon, Collier Row, and the former London 
County Council housing estate at Harold Hill are in the borough. 

Havering has 1,180 acres (477 ha.) of parks and open spaces 
(including Harrow Park Lodge, Bedfords Park, and Raphael Park) 
and 34 mi. of River Thames frontage (at Rainham) into which dis- 
charge the Rom (Beam) and Ingrebourne (Rainham Creek). There 
are also a municipal theatre, ten branch libraries with a central li- 
brary at Romford, and more than 100 schools and colleges. Haver- 
ing is served by two railway lines (the District to Fenchurch Street 
and the Eastern Region to Liverpool Street) and is astride the 
main roads from London to Tilbury and Colchester. (G. Rr.) 

HAVRE, LE, the second seaport of France and capital of 
an arrondissement in the département of Seine-Maritime, stands 
on the estuary of the Seine, 226 km. (140 mi.) W.N.W. of Paris 
and 86 km. (53 mi.) W. of Rouen by road. Pop. (1962) 182,504. 

Until 1516 Le Havre was only a fishing village possessing a 
chapel dedicated to Notre-Dame-de-Grace, to which it owes the 
name, Le Havre (“the harbour”) de Grace, given to it by Fran- 
cis I, The town was delivered over in 1562 to the keeping of 
Queen Elizabeth I by Louis I, prince of Condé, leader of the 
Huguenots, but the English were expelled in 1563, Defenses and 
harbour works were continued under Cardinal Richelieu and com- 
pleted by the engineer S. le P. de Vauban. Le Havre was a port 
of considerable importance as early as 1572 and dispatched vessels 
to the whale and cod fishing at Spitsbergen and Newfoundland. 
In 1672 it became the entrepôt of the French East India company 
and afterward of the Senegal and Guinea companies. Napoleon I 
made it a naval harbour of the first rank, and under Napoleon 
III works begun by Louis XVI were completed. During World 
War I Great Britain and the United States used Le Havre as a 
base and point of landing for troops and stores, and after the fall 
of Antwerp and Ostend the Belgian government was transferred 
there. During World War II the city, which was the target of 
more than 170 bombings, suffered severe damage, seven buildings 
out of eight being destroyed. It was captured by the Germans in 
June 1940 and liberated in Sept. 1944. 

Reconstruction, characterized by open spaces, began in 1945 
when the architect Auguste Perret was appointed by the French 
government to design it. The greater part of the town stands on 
level ground but an eminence, la Côte, rises on the north, A road 
tunnel links the higher and lower parts. The central point of the 
town is the Place de Hôtel de Ville, where are the public gardens 
and round which are the hdtel de ville and six great buildings. The 
church of Notre Dame, dating from the 16th and 17th centuries, 
is a mixture of late Gothic and Renaissance styles of architecture 
but the tower is older; the carved oak organ case was the gift 
of Cardinal Richelieu. The museum was totally destroyed dur- 
ing World War II, but its collection of antiquities and paintings 
had been evacuated, and a modern-style museum was opened in 
1961, with a general knowledge section. Le Havre is the seat of 
a subprefect and a tribunal of first instance, tribunals of com- 
merce and maritime commerce and a board of trade arbitrators, 
a chamber of commerce and a branch of the Bank of France. 

The harbour has 14 basins (the oldest of which dates back to 
1669), including the Bassin de l’Eure, which accommodates trans- 
atlantic steamers, and more than eight miles of quays, A program 
of port improvements includes a large graving dock and wharfage 
in the tidal basin, a floating dock and pontoons, a basin for large 
oil tankers and reservoirs in the outer harbour, and a wharf and 
mole for the storage of goods in the northern part of the port. 
A petroleum pipeline to Paris has been built. Le Havre is the 
great French port for cotton and coffee and also imports copper 
and other metals, wool, rum, foreign wines, oilseeds and dyewoods. 
Its industrial products include rope, timber, wire, machinery, flour, 
oils and dyes. 

HAWAII, nicknamed the “Aloha state,” was the 50th state to 
be admitted (in 1959) to the United States. Geographically 
Hawaii (the Hawaiian or Sandwich Islands) is a chain of islands 
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near the centre of the North Pacific ocean, 1,578 mi. from E.S.E. 
to W.N.W. between 18° 55’ and 28° 25’ N. and 154° 48’ and 178° 


25’ W. It consists of the islands ceded by the republic of Hawaii 
to the U.S. in 1898 and made a territory by congress in 1900, and 
hence excludes the small coral island, Midway, which was acquired 


by the U.S. in 1859. Several other small islands are not included in 
the state. The capital is Honolulu (q.v.). 

Hawaii, with a total area of 6,424 sq.mi., 9 sq.mi. of which are 
inland water, ranks 47th among the states in land area. The state 
tree is the kukui or candlenut (Aleurites Moluccana) and the state 
flower is the red hibiscus. The Hawaiian goose, or mene, is the 
state bird (unofficial). The state flag consists of a field with eight 
horizontal stripes, from the top down of white, red and blue. A 
rectangular area containing a device resembling the British union 
jack extends half way down the hoist. (Although Hawaii was 
never under British rule, an English sea captain in the 1790s is 
said to have presented King Kamehameha I with a British jack 
which he used and whose design was incorporated into the present 
flag of Hawaii, officially adopted in 1845.) The state motto is 
Ua mau ke ea o ka aina i ka pono (“The life of the land is per- 
petuated in righteousness”). The state song is Hawaii Ponoi 
(“Hawaii's Own”), written by King Kalakaua. 

In addition to the cross references to related articles given under 
the various headings of this article see OCEANIA; PACIFIC ISLANDS; 
Potynesta. See also UNITED STATES (OF AMERICA). 
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I. GEOGRAPHY 
A. PHYSICAL FEATURES 


Hawaii, comprising both volcanic and coral islands built up 
from depths of 15,000 to 18,000 ft., is the northernmost of the 
Central Pacific island groups. It has the largest area (6,424 
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sq.mi.) and greatest altitude (13,784 ft.). 
isolated of important land areas. 

The nearest important groups to the south are Samoa, 2,263 
nautical miles, and Tahiti, 2,390 nautical miles. To the north 
Unalaska in the Aleutian Islands is 2,106 mi., and to the west, 
Guam is 3,337 mi. The distances in nautical miles from Honoluly 
to principal ports of the Pacific are: San Francisco, 2,100; Los 
Angeles, 2,226; Seattle, 2,409; Sitka, 2,395; Yokohama, 3,445; 
Sydney, 4,424; Panama, 4,665; Manila, 4,778; Hong Kong; 4,961; 
Valparaiso, 5,916. Cape Horn is 6,488 mi. 

The large, high islands, Hawaii (4,021 sq.mi. land area), Mau 
(728), Molokai (259), Lanai (141), Kahoolawe (45), Oahu (595), 
Kauai (551) and Niihau (72), together with their near-by small 
islands, form the east-southeast fourth or about 375 mi. of the 
chain, extending to 22° 14’ N. and 160° 15’ W. 

The islands of the remainder of the chain are so small that 
their total area is only 3 sq.mi., and yet they afford a rich field 
for the naturalist. Those in the west half of this part of the chain 
are coral (mostly sand) islands; those in the other half, forming 
a transition link with the large inhabited islands, are lava rock, 
The islands of the entire chain apparently were formed beginning 
at the westerly and finishing at the easterly end, where there are 
still active volcanoes. 

1, Westerly Islands.—The small westerly islands are remains 


It is also the mos 


of larger islands which have mostly eroded. The lava rock islands — 


rest on more or less extensive banks lying at small depths, and 
the coral ones are sand islands or islets on the rims of large atolls, 
Those of lava rock are Nihoa or Bird (903 ft. high), Necker 
Island (276), French Frigate shoals (a rock 120 ft. high and 16 
sand islets) and Gardner pinnacles (170) ; the coral ones, 10-14 ft. 
high, are Laysan Island, Lisianski Island, Pearl and Hermes reef 
(12 islets), Midway (Sand Island and Eastern Island) and Kure, 
or Ocean, Island (Green Island and two islets). None is inhabited 
except the station at Midway. The Hawaiians anciently visited 
Nihoa and Necker, not only for fish but also to obtain materials 
for their famous featherwork. The waters abound in fish and 
turtles. The islands are most noted, however, for their bird life, 
and in 1909 all of them, except Midway, were created by the na- 
tional government into the Hawaiian Islands Bird reservation, to 
protect them from Japanese poachers who, for the feathers, killed 
300,000 birds in one season. Collectively, the islands form the 
largest and most numerous bird colony in the world. Of the many 
varieties of sea birds, some are not found elsewhere. 

2. Hawaii—The “Big Island,” as it is called, which contains 
two-thirds of the area of the group, is roughly triangular in shapê, 
with sides of 90, 75 and 60 mi.; it consists of five volcanic moun- 
tains about 20 mi. apart, connected by saddles 3,000-7,000 ft. 
high, formed by overlapping lava flows. Being the newest island, 
and still in the making by volcanic action, little of its 300 mi 
of coast is bordered by coral reefs, and there has been little et 
sion except along the 60 mi. of the northeast coast from the 
principal harbour, Hilo, to the north end of the island. There, 
on the windward side of the older mountains, copious rains an 
ocean waves and currents have created valleys and cliffs increas- 
ing northward in depth and height and culminating in the Waip! 
and Waimanu valleys, which are several thousand feet deep 4” 
recede from coastal cliffs 1,500 ft. high. Throughout the rest 0 
the island there is not a stream except at times of unusual rain— 
partly because of the porosity of the rocks and soils. P 

The Kohala mountain or range (5,505 ft.), the oldest, its wind: 
ward side deeply eroded, its top a water sponge, its leeward $i 
dry, with the higher slopes covered with cinder cones, forms thé 
north angle of the island. Next, southeasterly, is Mauna Kea 
(“White mountain,” so-called from the frequent snow on its sul 
mit). This is the highest mountain of the group and one of the 
highest island mountains in the world (13,796 ft.). 

Southwesterly from Mauna Kea is Hualalai (8,251 ft.), whee 
summit, like that of Mauna Kea, has no great crater and is coveret 
with cinder cones, but, unlike Mauna Kea, has many small 
craters. Its only flow in historic times was in 1801. 6 

Farther south is Mauna Loa, “Long mountain,” twin of and i 
ft. lower than Mauna Kea. It is an immense lava dome, not only 
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A. DEVANEY 


the largest volcano, but the largest mountain in the world in 
Cubic content; it discharges more lava than any other volcano. 
On the summit is an elongated caldera (“‘caldron”), Mokuaweoweo 
(3.7 sq.mi.), Eruptions within it occurred in historic times in 
1849, 1865, 1903 and 1914; four others were partly on the adjacent 
Tift zones, usually on two lines running northeast and southwest 
from the summit. Principal flows of the 19th and 20th centuries 
Were in 1843, 1852, 1855-56 (lasting 16 months), 1859 (33 mi. 
long, 1 mi. wide in places), 1868, 1877 (submarine), 1880-81, 
1887, 1899, 1907, 1916, 1919, 1926, 1935-36 (bombed to divert its 
Course), 1942 and 1950 (the most voluminous flow in recorded 
history; 615,000 cu.yd, in three weeks). In 1955 a violent out- 
break in the Puna district south of Hilo lasted for three months. 
Lastly and easternmost is Kilauea, with the largest and most 
Spectacular of all active craters, an oval pit 4.14 sq.mi. in area, 
with walls now S00 ft. high—1,000 ft. a century ago. Although 
an independent volcano and older than Mauna Loa, Kilauea is 
Merely a hole in the side of the latter at an elevation of 4,090 ft.; 
ìt is reached by car in an hour, over 30 mi. of concrete road 
Tough tropical forests from Hilo. 

lauea was continuously active for more than 100 years pre- 


(Left) Akaka Falls near Hilo on Hawal 
volcanic Napali Cliffs on the northwest coast of Kauai, from Kalalau 
Lookout; (bottom right) tourist boats in the winding Wailua River, 
one of the largest rivers on the island of Kauai 


(LEFT, BOTTOM RIGHT) RAY ATKESON FROM DEVANEY—PuBLIX, 
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vious to 1924. Most of its ac- 
tivity has been confined to the 
fire pit of Halemaumau, 3,000 by 
3,500 ft. and 470 ft. deep. Op- 
erating in cycles, the lava rises 
until it overflows and breaks 
through some subterranean pas- 
sage and drains out, only to be- 
gin the cycle again, Just before 
the last dropout, in 1924, the 
lake of boiling molten lava cov- 
ered about 50 ac. In 1954 a 
spectacular but short-lived erup- 
tion flowed on the floor of Ki- 
lauea as well as in the fire pit, 
Halemaumau. The entire town 
of Kapoho was covered by lava 
flows from Kilauea in 1960 and 
more than 1,000 ac. were added 
to the coast line where lava 
poured into the ocean, The only 
two explosive eruptions of his- 
toric times have occurred at Ki- 
lauea, in 1790 and 1924; the 
former destroyed a portion of a 
Hawaiian army. 

In 1911 a volcanic observatory 
it was established at Kilauea, and 
in 1916 Hawaii National park 
was established, consisting of the 
Kilauea and Mauna Loa sections 
(245 sq.mi. together) on Hawaii 
and the Haleakala section (26 
sq.mi.) on Maui. In 1927 a 72- 
sqmi. strip was added to connect 
the first two sections, which were 
renamed Hawaii Volcanoes Na- 
tional park in 1961 when the 
third section became the separate 
Haleakala National park. In the 
Kilauea section there are, besides 
the volcano, other pit craters, 
sulfur banks and sulfur-steam 
baths, pumice beds, lava tubes 
and tree molds, stalactites and 
tropical forests and birds. 

Earthquakes have been numer- 
ous and tidal waves occasional in 
Hawaii. On April 1, 1946, the 
entire Hawaiian chain was struck 
by a seismic sea wave, or tsunami. 
Two hundred persons were killed and 1,300 made homeless, Prop- 
erty damage was $24,000,000; the water-front area of Hilo was 
wiped out. Since then a seismographic warning system alerts resi- 
dents when waves are expected. In spite of this, 57 lives were lost 
when a tsunami resulting from Chilean earthquakes smashed into 
Hilo in May 1960; losses were estimated at $17,700,000. 

3. Maui, Molokai, Lanai, Kahoolawe and Molokini (the 
last two uninhabited), probably once a single island, are now sepa- 
rated by channels 6 to 10 mi. wide and 250 to 600 ft. deep, They 
are separated from Hawaii by a channel 26 mi. wide and 6,192 ft. 
deep and from Oahu by one 23 mi. wide and 2,244 ft. deep. 

Maui, shaped like the head and bust of a woman, consists of 
two mountains (East and West Maui) connected by a low isthmus 
6 mi. wide. One of these mountains, Haleakala (“House of the 
Sun,” 10,025 ft.), has on its summit the largest of all extinct 
craters, 20 mi. around and 2,720 ft. deep; on its floor of 19 sq.mi. 
are 16 reddish cinder cones 400 to goo ft. high. The view from 
the summit is the grandest in the region. The windward side, a 
succession of gorges, rich in waterfalls and verdure, supplies the 
water for the irrigation of the arid isthmus. It is traversed by a 
scenic drive. The other mountain, whose highest peak is Puu 


top right) the rugged 
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Kukui (5,788 ft.), being much older, is marked by deep radiating 
canyons such as the Iao or Wailuku valley (4,000 ft. deep). 

Molokai likewise consists of two mountains, Mauna Loa peak 
(1,381 ft.) at the west end and Kamakou (4,970 ft.) at the east 
end, connected by a saddle 400 ft. high, both cut off by erosion 
on the windward side, so that the island, which is 40 mi. long, 
is narrow and of fairly even width, about 7 mi. The windward 
side, one of the most scenic coasts of the group, is a precipice, 500 
to 4,000 ft. high, sheer from the ocean, the highest part of which 
is deeply indented by magnificent valleys. On a low peninsula, 
projecting from the base of the precipice and near its centre, is 
the site of the leper settlement of Kalawao, which is virtually 
empty because of the advance of treatment methods. 

Lanai (3,370 ft.) and Kahoolawe (1,477 ft.) are single moun- 
tains, with cliffs on their southerly coasts exposed to the ocean, 
their northerly coasts being protected by Maui and Molokai. A 
pineapple company, having acquired Lanai, constructed a harbour 
on the south coast and a model village, Lanai City, in the centre 
of an extensive interior plateau, which has been placed in culti- 
vation. Kahoolawe is uninhabited and for some years has been 
used as a target area by U.S. armed forces. Molokini is a small, 
crescent-shaped, barren, rocky island, 160 ft. high, between East 
Maui and Kahoolawe. 

4. Oahu, which is roughly diamond shaped, was once two im- 
mense volcanoes; erosion has made of it two rugged, parallel 
mountain ranges. One range, Koolau (Puu Konahuanui, 3,105 
ft.), is twice as long as and older than the other, Waianae (Kaala, 
4,025 ft.); the two are connected by a saddle 800-1,200 ft. high. 
There are many small, recent tuff, ash and lava cone craters, 
mostly coastal, especially in and about Honolulu, such as Diamond 
Head and Punchbowl. This island, though third in size and fifth 
in height, is important agriculturally. It contains the state capital, 
Honolulu, the landlocked Pearl Harbor (see Honotutv), Dia- 
mond Head and Waikiki beach. The picturesque sites of this 
island are easily accessible; the most noted panoramic view is 
that of the windward side at the Pali (precipice), the only trav- 
ersable pass (1,186 ft.), 6 mi. up a beautiful valley back of 
Honolulu. 

5. Kauai, separated from Oahu by a channel 63 mi. wide and 
11,232 ft. deep, is roughly circular in form, about 25 mi. across, 
and consists mainly of one mountain (Waialeale, 5,080 ft.), with 
marginal lowlands except on the northwest. It is the oldest, most 
weathered and most verdant of the larger islands, abounding in 
rivers and waterfalls. Its chief scenic attractions are Waimea 
canyon (3,000 ft. deep) in the southwest, comparable in vivid 
coloration and forms to the Grand canyon of the Colorado; the 
spacious Hanalei valley in the north; and the Napali coast of 
precipices, 4,000 ft. high, on the northwest. 

6. Niihau, separated from Kauai by a channel 15 mi. wide and 
3,300 ft. deep, is a small island 17 by 5 mi.; it is privately owned 
and is operated as a sheep ranch. Lehua Island and Kaula, un- 
inhabited, are crescent-shaped remains of tuff cones, respectively 
4 mi. N. and 23 mi. S.W. of Niihau. 


B.. CLIMATE 


The chief determinants of the climate are the prevailing north- 
east trade winds from over cool ocean currents and the remarkable 
heights and contours of the land areas. The result is a climate 
cooler than elsewhere in the same latitude, equable temperatures, 
abundant sunshine and absence of tropical storms. Mauna Loa 
on Hawaii and Haleakala on Maui form such barriers to the trade 
winds that their leeward slopes have regular land and sea breezes, 
At ‘times, especially in winter, a kona, or southerly wind, brings 
mugginess and local downpours. The windward slopes are cooler 
than the leeward, and the temperature falls about 1° F, for each 
300 ft. of altitude. The year-round average temperature in the 
lowlands is about 75° F. There is no distinctly rainy or dry 
season, but usually more rain falls in winter than in summer. 
There is wide variation in temperature, rainfall and wind for 
neighbouring localities. 

The record high temperature for the territory was roo° F. at 
Pahala, Hawaii, in April 1931. Except for the top of Mauna Loa, 
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the record low of 18° was reached at Haleakala crater in May 
1941. The mean annual temperature at the federal building a 
Honolulu is 75.2°, with a record maximum of 88° and a record 
minimum of 57°. Usually there is snow on Mauna Kea and 
Mauna Loa and sometimes on Haleakala. The summit of the 
island of Kauai has perhaps the greatest average rainfall in the 
world, 460 in., reaching 624 in. during the year ending in July 
1948. The greatest precipitation measured in the islands during 
a 24-hour period was in the lowlands of Kauai, in Jan. 1956, when 
more than 46 in. fell, As little as 4 in. a year has been found in 
the Kona region of Hawaii. At the federal building in Honoluly 
on leeward Oahu, the average annual rainfall is 24 in., with 
record range of from 43.5 to 11.7 in. Four miles distant, at 1,028 
ft. in the lee of the mountain ridge, the average is 155 in. The 
record rainfall for Honolulu in a 24-hour period came in March 
1958, with a downpour of more than 18 in. 


C. VEGETATION 


The isolation of Hawaii, its division into islands, the barriers 
of deep canyons and high precipices and the wide variations in 
rainfall, temperature, wind, barometric pressure and geologic age 
of different localities have evolved a flora that not only is excep- 
tionally extensive in the area, but ranks first in the world in 
percentage of endemic genera and species. There are about 900 
species of flowering plants (more than 300 being trees), 140 fems 
and also many hundred mosses, lichens, fungi and algae. Attrac- 
tive forests of tall tree ferns are hung with vines such as the 
luxuriant ie and the fragrant maile, both used as garlands or leis. 
The unique silversword plant is found in both national parks. 
The forests are tropical and only a few shed their leaves seasonally. 

Six botanical regions or zones are commonly treated more or 
less separately: strand, lowland, lower forest, middle forest, moun- 
tain bog and upper forest, with subdivisions of dry and wet, 
windward and leeward, etc., each having in large measure its dis- 
tinct flora, but with considerable overlapping. Above 11,000 ft. 
there is almost no vegetation. 

Hundreds of species have been introduced into the islands since 
their discovery by Europeans and about 25 were introduced an- 
ciently by the Hawaiians. Among the ancient introductions ate 
the coconut; breadfruit; ohia or Malay apple (Jambosa malaccer- 
sis); taro (Colocasia antiquorum), used for making a paste (poi); 
the principal food of the Hawaiians; sweet potato; yam; banana; 
pia or arrowroot (Tacca pinnatifida); sugar cane; gourd; kava 
and ti (Piper methysticum and Cordyline terminalis), roots u 
for making drinks; olona (Touchardia latifolia), yielding exceed- 
ingly strong and durable fibre for fish nets, etc.; wauke (Brow 
sonetia papyrifera), fibre used for making kapa or paper cloth; 
kukui or candlenut (Aleurites moluccana), useful for candles, oil, 
dyes, paint, gum, food and medicine; milo (Thespesia populnea) 
and kou (Cordia subcordata), now almost extinct, and kamat 
(Calophyllum inophyllum), all three yielding beautiful wood 
valued for making calabashes and other dishes; hau (Pariti tilio- 
ceum), useful for making outriggers and rope and training ovet 
arbours for shade; noni (Morinda citrifolia), useful for dyes; aM 
perhaps ginger. Among the more common later introductions 4! 
the avocado or alligator pear, mango, pineapple, orange and other 
citrus fruits, papaya, guava, coffee, grape, fig, poha or Cape g00s 
berry, litchi, mulberry, tamarind, date, passion fruits, cherimoy® 
custard apple and macadamia or Australian nut. 


D. ANIMAL Lire 


Isolation and wide variations in local conditions have had much 
the same effect, though in lesser degree, on the fauna as on 
flora, resulting in a high percentage of native species and & 
treme localization. There is only one certainly indigenous Jan 
mammal, a small bat. Dogs, hogs and perhaps rats and mice were 
introduced anciently by the Hawaiians, and many domestic mal 
mals have been brought in since Captain Cook’s discovery; so 
very early, as goats and English pigs by Cook in 1778, cattle a 
sheep by George Vancouver in 1793 and horses by R. J. Clevelatt 
in 1803. Axis deer (Cervus axis) were introduced in 1867 4™ 
the mongoose in 1883, to destroy rats. 


HAWAII 


There were about 125 species of birds, resident and migrant, 
of which perhaps a score are now extinct. On the inhabited 
islands the native birds are disappointingly few, as their habitats 
are mostly in the forests and on the heights. Most prized for 
featherwork were the yellow feathers of the now extinct mamo 
(Drepanis pacifica) and nearly extinct o-o (Moho nobilis); the 
vermilion of the iiwi (Vestiaria coccinea); and the crimson of the 
apapane (Himatione sanguinea). Very common are the brown 
elepaio (Chasiempis sandwicensis); the green and yellow amakihi 
(Chlorodrepanis spp.); and the ou (Psittirostra psittacea), the 
best Hawaiian songster. A rare wild goose, or nene, confines 
itself to dry areas on the island of Hawaii. The birds most com- 
monly seen on the lower and more open areas are introductions, 
Chickens were anciently introduced by the natives, and later im- 
portations include, besides domestic fowls, the skylark, cardinals, 
Chinese thrush, myna, turtledove, pigeon, linnet, blue-cheeked 
parrot, ricebird, English sparrow, pheasant, quail and California 
partridge. 

The only native land reptiles are seven species of small skinks 
and geckos, commonly called lizards. There are no snakes. Frogs 
and toads are introductions, including Bufo marinus, imported in 
1932 to control insects. Although there are several thousand 
species of indigenous insects, mostly endemic, they are not trouble- 
some or destructive. The noxious forms, which are mostly intro- 
ductions, include the sugar-cane leafhopper and borer, rice borer, 
Mediterranean fruit fly, Asiatic fruit fly, melon fly, Japanese 
beetle, horn fly, cutworms, army worms, termites, fleas and mos- 
quitoes. Perhaps no animal group has contributed more light 
on the subject of evolution than the soo species of land and fresh- 
water shells of Hawaii, especially the beautiful tree shells (Achati- 
nella). The exceptionally rich marine animal life includes more 
than 650 species of fish, many of which are fantastic in shape and 
colour, Among introduced fishes are trout, carp, black bass, cat- 
fish, goldfish and top minnows. 


E. GEOGRAPHICAL REGIONS 


The territory of Hawaii was divided into five counties by the 
territorial legislature in 1905 and these revisions were retained 
- when the territory became a state in 1959. These are county of 
Oahu (superseded in 1909 by city and county of Honolulu); 
county of Maui (including islands of Maui, Molokai—except 
Kalawao—, Lanai, and Kahoolawe), with county seat at Wailuku; 
county of Hawaii, with county seat at Hilo; county of Kauai (in- 
cluding the island of Niihau ), with county seat at Lihue; and 
County of Kalawao, the peninsula on Molokai. (For area of city 
and county of Honolulu, see HONOLULU.) 


Il. THE PEOPLE 


; Hawaii is often called the melting pot of the Pacific, because 
its population is a mixture of many ancestral stocks who are 
slowly Welding a neo-Hawaiian type combining features from not 
only Caucasian, European groups but from those of the Pacific 
islands and the far east as well (see History, below). 

The descendants of the Polynesians who came to the islands 
1,000 years ago are called Hawaiians. They have bronze skin, 
large dark eyes, heavy features and dark-brown or black hair 
that may be straight or wavy. The population of about 300,000 
found by the discoverers in 1778 shrank until at the beginning of 
the second half of the 2oth century there were only about 12,000 
full-blooded Hawaiians in Hawaii—slightly more than 2% of the 
Population. There were, however, about 80,000 part-Hawaiians, 


Taste I.—Population by Racial Groups* 


1940 

Race 1950 94 
Number % Number % 
Gaian i 86,091 17:2 64,310 15.2 
Chinese" $ 114,793 23.0 103,791 24.5 
Filipine 32,376 65 28,774 6.8 
iy atese 61,071 12.2 52,569 12.4 
thers 184,611 36.9 157,005 37.3 
Total” 20,852 42 15,981 3 

499,704 100.0 423,330 100.0 | 


* 7? ; ; 
Racial data not kept after 1950. 
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and together the Hawaiians and part-Hawaiians formed the fastest 
expanding racial group. 

People of many other stocks came to the islands or were brought 
to work on the sugar plantations (see Population, below). Most 
of these folk, enjoying the opportunities provided in Hawaii, suc- 
cessively left the ranks of unskilled labour, and those of Chinese, 
Japanese, Korean and Filipino ancestry entered all walks of life, 
including the professions and finance. 

After 1950 racial data were not kept because the intermixture 
of groups made it impossible to list individuals even according 
to race of father. The oriental component was steadily declining 
in proportion; the Caucasian group had grown in the first half 
of the zoth century and the trend was not altered after World 
War II. Intermarriage of racial groups is very common in Hawaii, 
and many of the finest physical specimens are of half a dozen 
stocks. In a schoolroom in the islands, the children may be of 
50 different combinations of racial ancestries. There is no segre- 
gation of any kind in the islands, and no housing area where there 
is a barrier to home ownership. Anyone who stirs up racial 
antagonisms is severely criticized, and Hawaiian or oriental blood 
is frequently a political asset in the state. 

The daily life of the people may vary from the metropolitan 
existence of Honolulu to the sheltered seclusion of Niihau, an 
island where Hawaiians speak their own language and do not have 
telephones, automobiles, motion pictures or liquor stores. 

1. Languages.—English is spoken by almost everyone in 
Hawaii. Hawaiian is one of the two official languages of the 
government, but except for a number of loan words used daily by 
the inhabitants, one has to go to some trouble to hear Hawaiian 
spoken. Many other languages may be heard on the streets, and 
radio programs in Japanese and several Filipino dialects are 
popular. 

2. Religion.—All the great religions of the world are repre- 
sented in Hawaii. In 1819 a royal decree ordered thé Hawaiians 
to give up their paganism, and the field was open to the Congre- 
gationalist missionaries who arrived from New England in 1820. 
Roman Catholic missionaries came first in 1827, and Mormons in 
1850. (See also History, below.) Religious tolerance as well as 
racial tolerance is a part of island life, There are more than 150 
churches on Oahu alone. The Roman Catholic and Buddhist re- 
ligions were the leading faiths in Hawaii at mid-2oth century. 

3. Customs and Culture—The spirit of hospitality repre- 
sented by the welcoming Hawaiian word aloha has continued 
through history to make the stranger feel at home in those islands, 
Easy informality is found in the customary dress of 2oth-century 
Hawaii. Outside of business offices, people of all races wear both 
traditional and modern versions of Hawaiian garments. The 
women at home relax in a muumuu, modeled on the Mother Hub- 
bard gowns made for the natives by missionary women. A fitted 
muumuu with a train is called a holoku, Men wear aloha shirts 
all year round; these are patterned sport shirts, usually worn with 
the tail outside the trousers. Flowers are a favourite expression 
of affection, and on many occasions a lei, or wreath, is presented. 
A lei may be formed of flowers or of seeds, coral, shells, nuts, 
or pieces of ivory, and may be worn not only around the neck but 
on the head or around a hat. 

Foods enjoyed in the islands are as varied as the many nationali- 
ties and races represented there. Most people eat foods similar 
to those consumed in mainland United States, but special dishes 
of the orient and the Pacific islands are popular. At a luau or 
Hawaiian feast, one might eat poi; laulau, a steamed package of 
chopped taro leaf mixed with fish and pork or chicken; salmon 
and tomato; kaupia, a coconut pudding; limu, an edible seaweed; 
steamed yams, breadfruit and bananas; and pineapples, papayas 
and mangoes. The main dish is usually a whole roasted pig, 
cooked by preheated stones in an underground oven or imu. 

The mild climate makes Hawaii a recreational paradise all year 
round. Hotels and vacation resorts provide comfort for visitors 
on the five largest islands. Water sports are particularly popular, 
and the ocean temperature varies little from summer to winter. 

During the winter months there is skiing on the slopes of Mauna 
Kea. In addition to the usual U.S. holidays, others are celebrated. 
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These include Chinese New Year's, in January or February; 
Cherry Blossom festival, in the spring; Lei day, on May 1; 
Kamehameha day, June 11; and Aloha week, in October or Novem- 
ber. 

Arts and crafts are popular in Hawaii, reflecting the skill of 
the ancient Hawaiians in such forms as featherwork, wood carving 
and mat weaving, examples of which may be seen at the Bishop 
museum in Honolulu. 

Early Hawaiian music was a chant accompanied by simple in- 
struments, Enjoyment in singing hymns introduced by the mis- 
sionaries led to the development of vocal music, so that today 
Hawaiian music is heard round the world. The words to the 
most famous Hawaiian song, “Aloha Oe” (“Love to Thee”), were 
composed by Queen Liliuokalani: The ukulele was not native to 
the islands but was developed from a small guitar brought by 
Portuguese labourers in the latter 19th century. The steel guitar 
was invented in 1895. The Royal Hawaiian band, formed in 1872, 
still gives concerts in Honolulu. The Honolulu Symphony orches- 
tra was founded in 1900. 

Performances of various forms of hula may be seen in Hawaii, 
but it is increasingly difficult to find exhibitions of the ancient 
hula, the sacred dance and chant of prediscovery Hawaii. 

The literature of Hawaii both in Hawaiian and English is ex- 
tensive and still growing. Ancient types, drawn from native mem- 
ories, include legends, folk tales, epics of heroes and chants. The 
missionaries early reduced the Hawaiian language to a Roman 
alphabet, established printing presses and translated many works 
into both Hawaiian and English. Both the Bible and the Book of 

Mormon were translated into Hawaiian, along with textbooks and 
literary works. Many accounts of voyagers, mission workers and 
travelers are highly readable. Writers associated with the islands 
include Herman Melville, Mark Twain, Robert Louis Stevenson, 
Charles Warren Stoddard, Jack London and Genevieve Taggard. 
A number of 2oth-century novelists and other writers have added 
to the shelf of works using Hawaii as a setting. 


Ill. HISTORY 
A. History BEFORE DISCOVERY 


Polynesia was probably the last habitable area to be occupied 
by man. The Polynesians, although of similar features, language, 
customs, religion and traditions, are not a pure race. They are 
supposed to be mainly of Caucasian origin, with infusions of other 
bloods, and to have come from Asia by way of the Malay peninsula 
and Java, and thence from island to island by various routes in 
their migrations eastward, northward and southward, and to have 
reached Hawaii, probably from Tahiti, about A.D. 750, or earlier, 
in huge sailing canoes. Until about 1300, some Hawaiians voyaged 
back and forth to Tahiti, more than 2,000 mi. to the south. Dur- 
ing this period many chiefs, who intermarried with Hawaiian 
reigning families, and priests came to Hawaii; both classes became 
powerful and the severity of taboos and frequency of human sacri- 
fices increased. Then followed a long period of isolation, the last 
centuries of which were full of wars and rebellions—the result of 
pressure of population, rapacity of the nobility and dynastic am- 
bitions and jealousies. 

Feudalism grew up much as it did in medieval Europe and from 
much the same causes. ` The unit of land, the akupuaa, usually 

extended from the shore to the mountain top, with rights in the 
adjoining sea waters, so that the occupants had the means of sup- 
plying all their wants—the sea for fish, the littoral for coconuts, 
the valley for taro, their principal food, the lower slopes for sweet 
potatoes, yams and bananas and the mountain for wood. 

The next subdivision was called the ili, either subservient to 
the ahupuaa or independent. Within these were small areas, 
kuleanas, occupied by the common people, who also had certain 
rights of fishery, water and mountain products. Besides open sea 
fisheries, there were stone-walled fish ponds, some now 1,000 years 

old. built semicircularly from the shore. Taro was raised in ter- 
races flooded by conduits from streams. Elaborate systems of 
water rights were evolved. A conqueror or a successor king often 


redistributed the lands. 


The Hawaiians were a brown race, with straight or wavy black 
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hair, attractive features, large and of fine physique, like the New 
Zealand Maoris, whose dialect resembled theirs. The ruling 
classes tended to inbreed. Polygyny and polyandry were prac. 
tised, especially among the chiefs. Rank descended mainly 
through the mother. 

The language is soft and musical, vowels and liquids pre. 
dominating. There are only 12 letters, the vowels and h, k, 1, m, 
n, p and w, (the! andr and the kand ¢ being very similar), and, as 
each syllable consists of only a vowel or a consonant followed bya 
vowel, there are only 40 syllables to make the more than 20,000 
words. The Hawaiians were fond of oratory, poetry, history, 
storytelling, chants, riddles, conundrums and proverbs, and paid 
much attention to the proper use and pronunciation of words, 
Without writing, knowledge of all sorts was preserved and taught 
to successive generations by persons specially trained for the 
purpose. 

Without metals, pottery or beasts of burden, the people made 
implements, weapons and utensils of stone, wood, shell, teeth and 
bone, and great skill was displayed in arts and industries. The 
featherwork (capes, robes, helmets, Jeis, kahilis) has not been 
excelled. Houses were of wood frames and thatched, with stone 
floors covered with mats. Food was cooked in holes in the ground, 
imus, by means of hot stones, but many foods, including fish, were 
often eaten raw. Many of the best foods were taboo to women. 
Men usually wore only a malo or girdle and women a skirt of kapa 
or paper cloth or leaves or fibre, though both sometimes wore 
mantles thrown over the shoulders. Canoes were outrigger or 
double, sometimes roo ft. long. The men have hardly been sur- 
passed as sailors, fishermen or swimmers. They were skilful navi- 
gators, knowing stars, winds and currents. Their year began on 
Nov. 20 and consisted of r2 lunar months with occasionally an 
intercalary month. They had remarkable knowledge of animals 
and plants and were great warriors, using spears, javelins, clubs 
and slings, but no shields or bows, the latter being small and used 
only for shooting rats and mice for sport. 

They excelled in athletics, in which there were frequent con- 
tests, even between champions of different islands, in surfboarding 
on the crests of waves, swimming, wrestling, boxing, spear throw- 
ing (at each other), coasting down permanently prepared courses 
while standing on narrow sleds, bowling, foot racing, etc. Surfing 
has become a favourite sport for others as well as Hawaiians. 
They gambled much and made narcotic and fermented drinks of 
the awa (kava) and ti roots, but not distilled liquors. They were 
fond of music, vocal and instrumental, and had percussion, string 
and wind instruments, including a nose flute but no mouth flute: 
Their dances were largely the hula of many varieties, the better 
forms of which have become popular with others. They loved 
flowers, which they wore much in leis or wreaths about necks and 
hats. This has become customary with non-Hawaiians, espe 
cially on arrivals and departures of steamers and airplanes and oñ 
May day. They tattooed little. Their proverbially courteous, 
penen hospitable spirit has affected the remainder of the popu 

ation, 

There were four principal gods, Kane, Kanaloa, Ku and Lono, 
and innumerable lesser gods and tutelary deities, Animals, plants, 
places, professions, families, all objects and forces had their go 
or spirits. Temples of stone and idols of wood abounded am 
hardly anything was undertaken without religious ceremonies. 
important occasions there were human sacrifices. There was ê 
vague belief in a future state. Priests and sorcerers were potent. 
There were cities of refuge to which one might flee and be safes 
Cannibalism was unknown but infanticide was prevalent. The 
political and religious systems were closely interwoven. 

During the last period before the discovery, although there were 
occasional bright intervals and notwithstanding that there was 
much that was praiseworthy, the nobility and priesthood became 
more and more tyrannical, the common people more and more OP! 
pressed; the laws, chief among which were the intricate 40 
oppressive taboos, bore heavily upon the masses, especially 
women, and their administration became largely a matter of 3 
bitrariness and favouritism. (See also Oceanra; PACIFIC A 
LANDS; POLYNESIA.) 
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B. History AFTER DISCOVERY 

Foreigners other than Polynesians who may have arrived in 
Hawaii as castaways prior to 1778 did not return to the civilized 
world, Capt. James Cook (q.v.), the English navigator, is re- 
garded as the discoverer. He named the group the Sandwich 
Islands after his patron, the earl of Sandwich. Cook first landed 
at Waimea, Kauai Island, on Jan. 20, 1778. The natives thought 
him the god Lono. On his return the next year, he was killed, 
after a period of friendly relations with the natives, on Feb. 14, 
1779, in an affray at Kealakekua bay, Hawaii, where a monument 
to him now stands. 

Then followed a period of contact with premissionary whites 
(1778-1820), a period of political consolidation and religious 
disintegration. Kamehameha I, the most striking figure in Ha- 
waiian history, came to the throne of one of the then four king- 
doms in 1782 and, equipping himself better than his foes with 
vessels, firearms and foreign and native aids, succeeded by 1795 
in conquering all the islands except Kauai and Niihau, and in 
securing these two by cession in 1810, Having effected consolida- 
tion, he organized the government, checked oppression, encouraged 
industry and suppressed crime, until, as it was said, “the old, men 
and women, and little children could sleep safely in the highways.” 
He thwarted Russian designs upon the island (1815-16) and 
eliminated Spanish pirates (1818). It was in this period that the 
sandalwood trade developed. In 1804 an epidemic, probably 
cholera, destroyed much of the population. 

A new period opened after the accession of Kamehameha IT 
(Liholiho) in 1819 and the arrival of the first company of mis- 
sionaries from New England on March 31, 1820. Fourteen other 
companies followed during the next 35 years, in all more than 
150 men and women—ministers, teachers, physicians, printers, 
farmers and businessmen. They introduced the church, the school 
and the press. The Hawaiians were most eager to learn. By 
Jan. 7, 1822, the missionaries had learned the language, reduced 
it to writing and begun printing the first textbook. Two months 
later the first printed law was issued. By 1840, 50 books had been 
printed, In 1834 two Hawaiian newspapers were published. An 
English newspaper, founded in 1843, is still published. The New 
Testament was completed in 1832, the Old in 1839, the dictionary 
ìn 1865. Of great assistance was William Ellis, English mission- 
ary in Tahiti, who visited Hawaii in 1822. While Christianity 
Soon came to be regarded as the national religion and churches 
were well attended everywhere, little interest was taken in it as a 
peżsonal matter until 1829, when there were 185 church members, 
of whom 117 joined that year. 

Interest culminated in the great revival of a decade later, which 
added one-fifth of the population to church membership. The 
first convert (1823) was Keopuolani, head queen of Kamehameha, 
mother of the next two kings and highest chief by blood in the 
nation, Indeed the chiefs, especially the females, led in embrac- 
a and supporting the new religion and learning. Kaahumanu, 
d ehas favourite queen, was converted in 1825 and was 
i ie nig known as the “New Kaahumanu,” as strong for good 
a i d theretofore been haughty and cruel. Of the ten who 

i the church in 1826, nine were chiefs, including Kalanimoku, 

tal as the “Iron Cable.” Kamehameha I had appointed 
ai iia to be his kuhina nui, or premier, with power almost 
queen saa of the king. She acted as regent when the king and 
continea ed England in 1824, and, they having died there, she 
prime aoe Tegent until her death (1832). Kalanimoku had been 
Such unde 2 and treasurer to Kamehameha I and continued as 

ee T Kaahumanu until his death in 1827. bal 
ates Sane Score or so of years after the arrival of the mission- 
of the Hy > crucial period, not so much because of the opposition 
Position on alians as because of the opposition of whites. This op- 
ee oe from British, French and U.S. consuls and naval of- 
Ness, slan ae Opposed the laws against licentiousness and drunken- 
Bovernment oa the missionaries, made unjust claims against the 
attacked wit aed that they were not subject to Hawaiian laws, 
at the overth arms the homes of missionaries and chiefs and aimed 
that the islang not the government. The British consul claimed 
Stands had become British territory. 
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1. Growth of Government.—This period was not without 
bright spots in helpful foreign influences both from residents and 
from such visitors as Lord Byron of the Royal Navy, cousin of the 
poet, who brought back the bodies of the king and queen in 1825, 
and Capt. Thomas ap Catesby Jones (1826) and Captain W. B. 
Finch (1829) of the U.S. navy, the former of whom negotiated 
the first treaty entered into by Hawaii. Whaling had become 
active in 1820 and the sugar industry in 1835. 

The first Roman Catholic missionaries arrived in 1827, as part 
of a French settlement scheme. The priests were resented by the 
Hawaiian chiefs not only as colonizers but for religious reasons, 
because by this time Protestantism had virtually become the state 
religion. During the next decade, attempts to set up Catholicism 
were resisted and some native converts were punished. But in 
1840 the cornerstone of a Catholic church was laid in Honolulu and 
from that time dates the expansion of membership which made 
Catholicism the most numerous Christian denomination in the 
islands (see also The People: Religion, above). 

The first mission of the Mormon sect arrived in 1850 from the 
California gold diggings. Almost at the outset this group learned 
the Hawaiian language and appointed native converts to various 
church offices. The Book of Mormon was printed in Hawaiian in 
1854. The Mormons continued to be active in mission work, their 
success being symbolized by their temple, a landmark at Laie on 
the island of Oahu. 

Because of increasing complications with foreigners, growth in 
liberal and humane sentiments on the part of the chiefs and 
realization of their natural rights by the common people, a con- 
viction arose of the need of a better defined and more advanced 
form of government as a condition of peace, progress and inde- 
pendence, After vain attempts to secure teachers of the science 
of government from New England, the missionaries were in- 
duced to detach one of their number, William Richards (1793- 
1847), U.S. Congregational clergyman, to the service of the 
Hawaiian government, in 1838. He gave valuable advice to the 
government as did two other missionaries, G. P. Judd and R. 
Armstrong, similarly detached later. After hearing a course of 
lectures on government (1839) delivered to the king, chiefs and 
leading commoners, Kamehameha III promulgated the Declara- 
tion of Rights, called Hawaiis Magna Carta, June 7, 1839, the 
Edict of Toleration, June 17, 1839, and the first constitution, 
Oct. 8, 1840. This first written constitution for Hawaii contained 
several innovations, including a representative body of legislators 
elected by the people. It also set up a supreme court. ‘The first 
compilation of laws was published in 1842 and in that year Rich- 
ards obtained recognition of Hawaiian independence by the United 
States, which was formalized by U.S. secretary of state Daniel 
Webster in July 1843; Richards later obtained recognition by 
Great Britain and France. 

Contrary to the usual course of history, in Hawaii democratiza- 
tion evolved from the top downward rather than from the bottom 
upward. 

But troubles with foreigners were not at an end. French naval 
officers in 1839, 1842, 1849 and 1851 made unjust demands, the 
first and third times accompanied by force. A British naval offi- 
cer, Lord George Paulet, took possession of Hawaii in Feb. 1843 
and held it until July when independence was restored by Adm. 
Richard Thomas, commander of the British Pacific squadron. 
After the ceremonies, the king, addressing his people on the means 
of preserving independence, used the expression “Ua mau ke ea o 
ka ainai ka pono” (“The life of the land is perpetuated in righteous- 
ness”), which became Hawaii’s official motto. 

Further troubles with foreigners, and especially the outrageous 
French demands of 1849 and 1851, led to diplomatic missions and, 
in the latter year, a secret proclamation putting the islands under 
the protection of the United States. The French, having learned 
this, retracted and the United States declined the protectorate, 
but, as a result of further troubles and dangers, within and with- 
out, including threatened filibustering from California and the 
“manifest destiny” sentiment awakened in the United States by 
the acquisition of the Oregon territory and California, negotiations 
were opened in 1854 for annexation to the United States. They 
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were terminated by the death of the king. 

2. New Codes.—An able lawyer, John Ricord, was appointed 
attorney general in 1844 and made a famous report to the legisla- 
ture of 1845, as a result of which he was requested to draft com- 


prehensive organic acts, which were enacted in 1846-47. W. L. 
Lee was appointed chief justice in 1846. He was chief drafter 
of the penal code of 1850 and the more modern constitution of 
1852 and chief compiler of the civil code of 1859. Most important 
of these reforms, perhaps, was the Great Mahele, or division of 
lands, which provided a basis for modern land titles in the islands. 
Action was taken in 1845 and subsequent years by which the old 
feudal tenures were changed to allodial (absolutely independent), 
and the interests of government, crown, chiefs and common peo- 
ple were severed and all claims adjudicated by a board of which 
Lee was chairman. +R. C. Wyllie, a Scot, was minister of foreign 
affairs 1845-65. For able and untiring service, Lee, Wyllie and 
Ricord are among the outstanding personages in Hawaiian history, 
A tower of strength was Kekuanaoa (father of Kamehamehas IV 
and V). governor and judge of Oahu. The long and fruitful reign 
of the liberal-minded Kamehameha III ended on Dec. 15, 1854. 
Hawaii had become a civilized and Christianized country with 
constitutional government, highly creditable legislative. executive 


and judicial branches, secure personal and property rights, allodial 
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tenures, modern industries, the respect of other nations and as- 
sured independence. 

The next two kings. high-minded, educated and traveled, Kame 
hameha IV (1854-63) and V (1863-72), were slightly reactionary 
and pro-British. The former and his consort, Queen Emma. are 
remembered for founding the Queen's hospital (1860), and intro- 
ducing (1862) the Episcopal Church. The U.S. board of missions 
(Congregational), which had sent out workers since 1820, deem- 
ing Hawaii qualified fo graduate from the field of Christian ™* 
sions,-in 1863 transferred its work to the Hawaiian board. 
Kamehameha V, after calling and dismissing a constitutional con- 
vention, himself promulgated a new constitution (1864). 

With his death ended the beneficent Kamehameha dynasty, and 
after the brief reign (1873-74) of the liberal, popular. Pt 
American Lunalilo, elected against Kalakaua, came the decidedly 
reactionary reign (1874-91) of the latter, elected as pro-America 
against Queen Emma as pro-British, At first Kalakaua rule 
fairly well and was largely instrumental in bringing about the 
Reciprocity treaty with the United States (1876). The treaty 
was terminable after seven years on one year’s notice. An & 
tension for a like term was obtained in 1887 but only by giving the 
United States the exclusive right to enter Pearl Harbor and main 
tain a naval coaling and repair station there. 
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3. Reaction and Annexation.—There was ever-increasing 
endeavour by the king to restore the ancient order with its customs 
and ideas of absolutism and divine right, accompanied by extrava- 

ce, corruption, personal interference in politics and fomentation 
of race feeling, until he was compelled to promulgate (1887) a 
new constitution providing for responsible ministerial government 
and other guarantees. The struggle continued, however, not only 
until the end of his reign (1891), during which there was an armed 
insurrection (1889) by the opposition, but even more hotly during 
the reign of his sister, Liliuokalani. She had rare qualities as 
a poet and musical composer and was interested in welfare work; 
however, it was deemed necessary to depose her (Jan. 17, 1893) 
and set up a provisional government, with annexation to the United 
States as its aim. This failed for the time being, and a republic 
was established, July 4, 1894. It continued, disturbed only by an 
unsuccessful insurrection in 1895, until annexation was accepted 
by joint resolution of congress in 1898, and further until the ter- 
nitory was established, June 14, 1900. 

4, Hawaii, U.S.—In 1900 the people of Hawaii, now American 
citizens, began striving to earn an honoured place in the nation. 
Population trebled under U.S. administration. The islands slowly 
won a niche in the national economy, producing sugar and pine- 
apple products for mainland consumption, In turn, Hawaii as a 
customer for mainland goods was yearly paying about $400,000,- 
ooo for these goods by mid-2oth century. The third source of 
income in Hawaii was the growing tourist industry, which met the 
demand for a romantic vacation spot. 

Politically, the islanders slowly won maturity in self-government 
and began the uphill task of earning statehood. The first legis- 
lative session under territorial status was dominated by a quarrel- 
some Home Rule party, but newly formed Republican and 
Democratic parties on the national pattern soon began competing 
to supply the needs of djtizenship. 

Hawaii was converted during this period into the westernmost 
bastion of American defense. Garrison troops were stationed on 
Oahu as early as 1898. Schofield barracks, first occupied in 1909, 
grew to be the largest permanent army post under the flag. The 
great naval base at Pearl Harbor was authorized by congress in 
1908 and construction and maintenance thereafter made the U.S. 
government one of Hawaii's biggest employers. 

Hawaii saw no hostile action in World War I but its people 
contributed their share in the conflict, Almost 1,000 men served 
in the U.S, army or navy, and many others did their bit in the 
Red Cross or other organizations in Europe or Siberia. 

Tn the 20th century, large shipping lines grew up to meet the 
need for Pacific passenger and freight service. The first cargo 
to pass through the Panama canal was a bargeload of Hawaiian 
ee The air age likewise arrived in Hawaiian skies, and caused 
Hehe International airport to become the busiest landing 
ae in the entire Pacific. Military aviation started in the islands 
neath The first flight between California and Oahu was com- 
Bea y two army lieutenants ‘in 1927. Air passenger service 
ie Peas the islands in 1929, as well as air freight deliveries. 
p i 5 regular transpacific clipper flights were started, connect- 

€ the U.S. with the orient. 
hen nage as 1903 the territorial legislature had petitioned con- 

bite admission as a state, and many subsequent sessions made 
patern ie Tequest without avail. Charges of colonialism and 
À TNE arose, and fear of carpetbagger rule by nonresidents 
endin, bs ands was also rife. In 1924 congress passed a law ex- 
fit mak Hawaii the benefits of appropriations for general wel- 
on the ae States, but Hawaii was still subject to all taxes imposed 
ay often Toi and the cry of “taxation without representation: 
clearly di eard. The Jones-Costigan Sugar Control act of 1934 
. “lScriminated against the rights of sugar producers in 
Territorial delegate Samuel W. King introduced a state- 
committee. congress in 1935 and succeeded in getting the house 

Te on territories to send a subcommittee to visit Hawaii— 
Seite on t ay Such congressional investigations. W hen a plebi- 
1940, des ig question “Do you favour statehood?” was held in 
Cai bai Pite fears of Japan the people voted 67% in favour (see 

8” for Statehood, below). 
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5. World War II.—On Dec. 7, 1941, the Japanese, while still 
talking peace in Tokyo and Washington, made a surprise air and 
submarine attack on Pearl Harbor and the army and navy airfields 
of Hawaii. Casualties numbered over 3,000, including more than 
2,300 killed. The battleship “Arizona,” target ship “Utah,” de- 
stroyers “Cassin,” “Downes” and “Shaw” (later salvaged) and the 
mine layer “Oglala” were lost. The battleship “Oklahoma” also 
capsized, and other ships were severely damaged. ' Many planes 
were destroyed or damaged on the ground, and much other damage 
was done. No fuel depots were destroyed. Some bombs fell on 
Honolulu; civilian casualties totaled over roo, including 49 dead, 
but material damage was slight. The Japanese lost 41 planes and 
3 submarines. (See also PEARL HARBOR ATTACK; Wortp War 
II.) But a bigger result was the unification of the U.S. people for 
the war. The slogan “Remember Pearl Harbor” became rem- 
iniscent of “Remember the Maine.” The attack marked the 
extension of World War II to the Pacific and between Japan and 
the United States, which was joined at once by Great Britain, the 
Netherlands and China. U.S. officers and men individually and 
collectively exhibited great heroism and resourcefulness during 
the attack. Japanese submarines later briefly shelled Hilo 
(Hawaii), Nawiliwili (Kauai) and, twice, Kahului (Maui), with- 
out casualties and with negligible damage. 

The people of Hawaii earned a proud war record, at home and on 
various world fronts. Memorable is the achievement of the A.J.A. 
(Americans of Japanese Ancestry) volunteers who served at Anzio 
and Cassino in Italy in the rooth infantry battalion, later incor- 
porated into the 442nd regimental combat team. Many men from 
Hawaii also served as interpreters in the island-hopping campaigns 
against Japan. 

Martial Law.—The governor of Hawaii issued a proclamation 
suspending the privilege of the writ of habeas corpus and declaring 
martial law. A military government was set up to exercise execu- 
tive, judicial and legislative functions. Provost .courts, under 
martial law, supplanted district or police courts throughout the 
territory. 

During the early months of 1942 military precautions were con- 
tinued. Among them were blackout restrictions which provided 
that only persons on official business could be on the streets, high- 
ways, beaches or parks on foot or in vehicles between 6 P.M. and 
6 a.m. Hundreds of thousands of individuals were fingerprinted 
and an extensive immunization program of the whole popula- 
tion against smallpox and typhoid was completed. The civilian 
population was supplied with gas masks. 

By the following year the danger of invasion or concentrated 
air attack had apparently passed, and the management of civil 
affairs was restored to the civil authorities in March 1943. Martial 
law remained in effect, however, and the writ of habeas corpus 
continued to be suspended. Members of the bar association of 
Hawaii strongly opposed the practice of trying civilians in provost 
courts. In Oct. 1944 Pres. Franklin D. Roosevelt announced the 
suspension of martial law and the restoration of habeas corpus. 
Military authority was restricted thereafter to defense measures 
in the islands. The U.S. supreme court held in 1946 that the 
military courts which were set up under martial law during the 
war period had no power to try civilians. 

6. Campaign for Statehood.—After the close of World War 
II Hawaii renewed its efforts to obtain admission to the sisterhood 
of states. In 1946 Harry Truman became the first president to 
urge congress to grant statehood to Hawaii, but a house bill passed 
in 1947 did not pass the senate. In the spring of 1950 Hawaii 
drafted a state constitution to submit to the congress for ratifica- 
tion. This constitution was prepared at a convention of 63 dele- 
gates elected from all the islands and was ratified by the voters 
in the general election held Nov. 7, 1950. 

An enabling act for statehood passed the house in March 1950, 
for a second time, by a majority of 262 to 110, but four days after 
the senate committee reported favourably, the Korean War broke 
out and action was deferred. In the last few weeks of the special 
session toward the end of 1950, opponents of the bills to grant 
statehood to both Hawaii and Alaska were able to prevent a vote. 
In 1952, similar bills for the first time reached the senate floor, 
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but a vote of 45 to 44 sent the Alaska bill back to committee and 
the Democratic leadership decided not to bring up the Hawaii 
bill. In 1954 a statehood bill passed the senate for the first 
time but no final action was taken to combine house and senate 
versions. 

The expectation that Hawaii might always send Republicans to 
congress was upset when in Feb. 1955, the legislature convened for 
the first time in the history of the territory with a majority of 
Democrats in both the senate and the house of representatives. 
In 1956 and 1958 a Democrat, John A. Burns, was elected as 
Hawaii’s last territorial delegate to congress. 

In Nov. 1955, Gov. Samuel W. King, in his capacity as presi- 
dent of the 1950 constitutional convention, called the delegates of 
that body together to act on the reapportionment provision of the 
proposed state constitution. The convention passed a resolution 
reaffirming its desire for statehood and requesting the congress 
meanwhile to permit reapportionment of the legislature as pro- 
vided by the state constitution. Congress approved in 1956, and 
in 1958 the first election was carried out under the new plan, 
which provided for 25 senators and 51 representatives. 

In 1957, statehood failed to pass the congress for the 22nd time 
since 1903. In 1958, as a result of an active effort, Alaska was 
granted statehood and in 1959 Hawaii's long campaign met with 
success when Hawaii became the 50th state. 

The enabling act was passed by the U.S. senate on March 11, 
1959, by a vote of 76 to 15 and by the house of representatives 
on the following day by 323 to 89. President Eisenhower signed 
the act on March 18. Citizens voted for statehood in a plebescite 
on June 27. (See also HonoLuLu; Pactric IsLanps.) 


Iv. POPULATION 


The population of Hawaii, according to the 1960 federal census 
was 632,772, exclusive of armed forces personnel. About half 
the population lived in the capital, Honolulu, a busy, modern 


Taste Il.—Hawaii: Places of 5,000 or More Population (1960 census)* 


Population 
Place 

1960 1950 1940 1920¢ 1900¢ 

Total state 632,772 | 499,794 | 423,330 | 255,912 | 154,001 
Aiea ‘ 11,826 3,714 553 ma ot 
Hilo a “ 25,966 27,198 23,353 10,431 cae 

Honolulu |... 294,194 | 248,034 | 179,326 83,327 39,306 
Kailua-Lanikai 25,622 7,740 970. _- — 
Kaneohe 14414 | 3,208 | 1,762} — = 
Lualualei-Maili . 5,045 = -4 _- - 
Wahiawa ENS: es EES 8,369 5,420 = - 
Waianae-Makaha, . . 6,844 = ee > TA 
Wailuku. TUELLA 6,969 7,424 7,319 — = 


*Populations are reported as constituted at date of each census. 

{Returns unavailable for 1920 and 1900 for towns and villages. 

Ret separately returned in 1950. 

‘ot separately returned in 1940. 
city with 294,194 inhabitants. The second city was Hilo (25,966) 
on the island of Hawaii, The remaining centres were small towns 
or villages, or else part of the Honolulu standard metropolitan 
statistical area. Urban population was 76.5%, rural 23.5%; 
density was 98.5 per square mile. 

From the discovery of the island (1778) the population 
changed from extreme homogeneity to extreme. heterogeneity 
because of the decrease of Hawaiians during the first century and 
immigration of others during the next century (see The People, 
above). At the time of the discovery the population probably did 
not exceed 300,000. . Their decrease, attributable to many causes, 
was rapid, but latterly continued at a diminishing rate. The 
Hawaiians seemed destined to disappear more through intermar- 
riage with other races than through excess of deaths. The part- 
Hawaiians increased more rapidly than the pure Hawaiians 
decreased. 

1. Characteristics—In {823 the missionaries estimated the 
Hawaiians at 142,050. The first census (1832) showed. a total 
population of 130,313, including the few foreigners. The census 
of 1872 showed a low ebb in the total, 56,897 (51,531 Hawaiians 
and part-Hawaiians, or 90.5% of the total). That of 1878, just 
after the reciprocity treaty with the United States began to stim- 
ulate the:sugar industry and immigration, showed a total’ popula- 
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tion of 57,985, comprising 47,508 Hawaiians and part-Hawaiians 
(81.9% of the total) and 10,477 of other races. 

The census of 1900, the first taken after Hawaii became a ter. 
ritory, showed a total population of 154,001, comprising 37,656 
Hawaiians and part-Hawaiians (24.4% of the total) and 116,345 
others, including 28,819 Caucasians, 5,767 Chinese and 61,111 
Japanese. In 1920 the total population of the territory was 
255,912, of which number 41,750, or 16.3%, were Hawaiians and 
part-Hawaiians. In 1930 the population was 368,336, of which 
number 50,860, or 13.8%, were Hawaiians and part-Hawaiians, 
This census represents the smallest recorded percentage of Hawai- 
ians and part-Hawaiians taken together. In 1940 there were 
64,310 Hawaiians and part-Hawaiians, forming 15.2% of the 
total of 423,330. In 1950 there were 12,245 Hawaiians and 
73,846 part-Hawaiians, forming 17.2% of the total population of 
499,794. Racial data were not recorded after 1950. 

The growth of the population of the territory up to 1930 was 
rather rapid, with a 43.9% increase registered in the decade 
ending in 1930, The increase between 1930 and 1940 was only 
14.9%, between 1940 and 1950 it was 18.0% and between 1950 
and 1960 was 26.6%. The number of males per 100 females 
reached its highest point, at 223.3, in 1900 and an equal proportion 
between the sexes was not reached until 1930. The population of 
Hawaii is predominantly youthful; in 1960, 45% of the residents 
were under the age of 21. 

2. Immigration.—Polynesians from the South Sea Islands 
were introduced into Hawaii between 1859 and 1885, but the total 
was less than 2,500 and they proved disappointing both as la- 
bourers and prospective citizens, so that most of them were re- 
turned to their homes. Nonoriental immigration was encouraged, 
principally Portuguese. In the latter part of the roth century, 
after the reciprocity treaty increased the need for plantation work- 
ers, about 11,000 Portuguese were brought from Madeira and the 
Azores in 1878-90 and 337 more in 1899. They proved to be 
industrious, thrifty and law abiding. They brought their families 
and most of them remained and multiplied. In 1906-13, more 
than 5,000 more were introduced, many from Portugal itself, 
Other groups were brought—mainland Americans, Norwegians, 
Germans, Galicians, Russians, Poles, Spaniards from Malaga and 
Italians. In 1g00-o1 about 5,000 Puerto Ricans were brought in, 
and contrary to first expectations, most of them developed well 
and increased to more than 9,500 by 1950. About roo. Negroes 
and their families were brought in 1901 and about soo Hindus 
(1908-11), most of whom soon left. j 

To solve the problem of finding a source of willing plantation 
labour, it was early decided that groups from Asia should be in- 
troduced. The Chinese came first (1852-67); then. opposition 
having arisen, 148 Japanese were brought in 1868. The Japanese 
government objected, however; and the Chinese continued to 
come in growing numbers until restrictive measures were applie 
by the Hawaiian government in 1883 and attention again turnei 
to Japan. Japanese came in large numbers—65,034 during 18857 
99. of whom almost 20,000 came in the last year, fearing that sue 
immigration might be prohibited. i 

Upon annexation, the United States laws on Chinese exclusion 
were extended to Hawaii. After the gentlemen’s agreement 0 
1907 with Japan, arrivals were chiefly women, and a rapid increase 
continued through births. Opposition on the mainland led to 
Japanese exclusion in 1924. Koreans to the number of 7,359 came 
in 1903-05, but there were only 4,533 in 1910, 4,950 in 1920 and 
7,030 in 1950. 

Finally, largely because of the enactment of federal laws p10 
hibiting assisted immigration from foreign countries, the suse 
companies turned to Filipinos as the only available labour source 
beginning in 1906, and, although many went.on to the mainlan® 
their number grew to 21,031 in 1920 and 63,052 in 1939; they 
numbered 69,070 in 1960 and constituted the largest racial ele- 
ment on the sugar plantations. d 

All the various national groups brought into Hawaii prospere 
The’ Puerto Ricans remained United States citizens after arrivat 
Nearly all the Portuguese became citizens, and after World Wat 
II many Filipinos and Chinese took out citizenship papers Un e 
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ouring such action. The Hawaiian-born children of all 


ws favi sa k 
i dents are citizens at birth. 


alien resi 
y. ADMINISTRATION AND SOCIAL CONDITIONS 


1. Government.—From 1900 to 1959 the Hawaiian Islands 
were a territory, an integral part, not a possession, of the United 
States, governed under an organic act, effective from June 14, 
1900. Having been previously an independent sovereignty, Hawaii 
was the most highly organized territory created by congress and 
the only one to which was given the administration and revenue 
of its public lands. The federal officers were a delegate to con- 
gress, elected for two years, who could introduce bills and debate 
but not vote, two judges of a federal district court and a U.S, 
attorney and marshal, appointed for six years by the president 
with the consent of the federal senate, and various officials of the 
treasury, post office, agriculture, commerce and interior depart- 
ments. The territorial legislature met for a 60-day term every 
two years. In 1959 the first session was held under a reappor- 
tionment act which provided for 51 members of the house of 
representatives, elected for two years, and 25 members of the 
senate, with r2 or 13 elected each two years for four-year terms. 
This plan anticipated a similar scheme of representation under 
the state constitution which was ratified by the people of Hawaii 
in 1950 and went into effect in 1959. 

This constitution required that to be eligible for the state senate 
a candidate must be 30 years old, a resident of the state for not 
less than three years and a qualified voter of the senatorial dis- 
trict from which he seeks to be elected. A candidate for the 
house of representatives must be at least 25, a resident of the 
ae for three years and a qualified voter of the representative 
istrict. 

Regular sessions of the legislature are held annually, starting 
on the third Wednesday in February. Regular sessions in odd- 
numbered years are known as general sessions and run for 60 
days; regular sessions in even-numbered years are known as budget 
sessions. Budget sessions and special sessions are limited to 30 
ie but the governor may extend any session for not more than 

ays. 

Under the constitution the governor and the lieutenant governor 
are elected by the voters for four-year terms. All executive and 
administrative offices and bureaus are allocated by law among not 
more than 20 principal departments, each headed by a single exec- 
utive who is appointed by the governor with the advice and con- 
sent of the senate. The terms of these executives expire at the 
end of the governor’s term. 

i Local Government —Under the state constitution the legisla- 
ure shall create counties and may create other political subdi- 
renee Within the state, and provide for the government thereof.” 
tanp tical subdivision has the power to frame and adopt a 
BE t its own self-government. The taxing power is reserved 
dia ate except so much thereof as may be delegàted by the 

Qualificars, the various subdivisions, Bic race 
wishin, tons of Voters —Qualifications for voting include citi- 
lri an residence of one year in the state, age of 20 
anguage ability to speak, read and write the English or Hawaiian 
fives n Voters do not lose residence through absence in the 
studyin of the United States, or while engaged in navigation or 
ii eg institution of learning. The legislature provides 
ld on ee cee and for absentee voting. General elections are 
all eventing tst Tuesday after the first Monday in November in 

-numbered years. 
it stot territorial tule direct primaries were adopted in 1913 
and Dube S suffrage in 1920. Political parties are the Republican 
voters Renee, During the general election of 1958 the registered 
ieee ered 175,221, of whom more than 88% voted, usual in 

. O higher than in most other U.S. states. 

Ptised an el os tax structure under territorial rule com- 
type of lies orate system of taxes which included every major 
ound in the states and several others not in gen- 

tax of 33% | ong the latter was a general excise (gross income) 
the territori €vied against almost all business activities. In 1957 
Orial income tax law was revised to make payments more 
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closely comparable to the system used by the federal government. 
The rate on homes occupied by owners was lower than that on 
real estate in most states. The net assessed valuation of real 
property at the time statehood was achieved in 1959 was more 
than $1,085,000,000. All federal taxes, including individual in- 
come and corporate income taxes, were applicable in the territory 
and continued to be in the state. The funded debt of the state 
at any time was set at $60,000,000. 

3. Living Conditions.—The cost of living in Hawaii is slightly 
higher than that of the mainland United States because most of 
the goods used by the people must come by ship from other places. 
Per capita personal income when Hawaii was admitted to the union 
was about $1,700. Wage scales were about the same as on the 
mainland. Approximately 200,000 persons were employed. The 
average weekly wage was about $60 for industrial workers covered 
by employment insurance. Payroll for all industries was more 
than $711,000,000, The sugar plantation companies paid wages 
of more than $58,000,000 to an average number of full-time 
equivalent employees totaling almost 19,000. The pineapple 
companies paid more than $35,500,000 to employees totaling 
about 11,000. But the biggest employer, governmental agencies, 
with a payroll of more than $320,000,000 to territorial, county 
and federal workers, accounted for 45% of all wages. A lively 
home-building program was being carried on, despite high costs 
and relative scarcity of residential land. 

4. Welfare Services—Services in Hawaii parallel those of 
mainland states. The department of public health is second in 
importance only to that of education. Physicians are employed 
or subsidized for the benefit of all, however indigent or remote 
from population centres. The incidence of Hansen’s disease 
(leprosy) has declined greatly so that only about 150 patients are 
confined. All cases discovered since 1949 have been confined at 
Hale Mohalu, Pearl City, Oahu, rather than at Kalawao. Tuber- 
culosis hospitals are found on Oahu, Hawaii, Maui and Kauai. 
Two hospitals on Oahu care for the mentally handicapped. There 
is one prison system with three units, two of which are minimum 
security projects. There is also a correctional school for boys 
and another for girls. The department of health has allocated in 
one year more than $1,000,000 to the counties for hospital and 
medical aid to the indigent. All workers in the islands benefit 
under the social security act and other federal laws concerning 
child labour, minimum wages and unemployment insurance. In 
1945, the local government extended collective bargaining to agri- 
cultural labour. As a state, Hawaii automatically benefits by all 
federal welfare laws. 

5. Justice.— Judicial decisions are made by the United States 
district court of Hawaii and by the state courts. These consist 
of one supreme court, circuit courts and such inferior courts as 
the legislature may establish. The supreme court consists of a 
chief justice and four associate justices. The justices, as well as 
judges of the circuit courts, are appointed by the governor with 
the advice and consent of the state senate, from those persons 
who have practised law before the supreme court of Hawaii for 
at least ten years. Justices serve seven years and judges of the 
circuit courts serve six years. Equity and law are kept distinct 
but with simplified procedures. Appeals may be taken from the 
federal district court and, when a federal question or a value in 
excess of $5,000 is involved, from the state supreme court to the 
federal circuit court of appeals of the ninth circuit, in San 
Francisco. 

6. Education.—Twelve years after the arrival of the first 
missionaries in 1820 there were goo schools with 53,000 pupils 
(40% of the population, mostly adults); 12 years later about 
80% were literate. In 1824 the regent and chiefs prescribed 
schools and compulsory attendance. In 1831 and 1834 there were 
founded two higher institutions for training teachers and religious 
assistants, which were also largely manual and industrial training 
schools, said to be the first of the kind established in what is now 
the United States. In the 1830s and 1840s pupils came from 
Spanish California, Kamchatka and other Pacific islands to attend 
an English-taught school opened in Honolulu in 1833. At first 
Hawaiian was the language of public instruction, but in 1854 the 
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NIGEL WATT—PIxX FROM PUBLIX 


THE WINDWARD SIDE OF OAHU, SEEN FROM NUUANU PALI, A SCENIC PASS IN THE KOOLAU RANGE, ABOUT 


SIX MILES FROM HONOLULU. 


change was made to English, and American teachers, textbooks 
and methods became popular. 

When Hawaii became a state the educational system included 
all grades from kindergarten through university, as well as special 
classes for physically defective or feeble-minded students. There 
were many evening classes. Much attention was given to agri- 
cultural, trade and industrial vocational work, home economics 
and medical, dental and nutritional needs. School attendance was 
compulsory for children 6 through 15 years of age. The public 
school system was under the territorial government; buildings and 
other physical equipment were under the local governments. 
There were about 200 public schools, including kindergartens and 
grades through 12. The total school enrollment was almost 
160,000 or about 27.5% of the population of the territory. Of 
those enrolled, not quite 30,000 were in private schools. Public 
school teachers numbered about 5,000; they were all under a 
standard salary schedule regardless of teaching location. 

Under the state constitution, a board of education is appointed 
by the governor, with the advice and consent of the senate, from 
panels submitted by local school advisory councils. The superin- 
tendent of public instruction is appointed by the board. The edu- 
cation system is state wide rather than local, continuing the cen- 
tralization found under the monarchy and under territorial rule. 
The constitution provides that “there shall be no segregation in 
public educational institutions because of race, religion or an- 
cestry.” 

Prominent among private schools are Punahou, founded in 1841, 
which specializes in college preparatory courses; the Kamehameha 
schools (for those of Hawaiian blood), largely industrial; St. 
Louis college (Catholic, for all races); and Mid-Pacific institute 
(for all races), 

7. University of Hawaii—tThe state-supported University of 
Hawaii lies at the crossroads of the Pacific. There are more 
than 7,000 students earning credits. The campus in Honolulu 
lies in Manoa valley, three miles from the business centre and 
two miles from Waikiki. It was established by the territorial 
legislature in 1907 and is a federal land-grant institution, Orig- 
inally called the College of Agriculture and Mechanic Arts (1907- 
11) and later the College of Hawaii (1911-20), it became the 
University of Hawaii in 1920. As a state university it receives a 
major portion of its financial support from the state legislature. 
Its colleges include arts and sciences, business administration, en- 
gineering, education, agriculture and general studies. In addi- 
tion to the bachelor degree, the university grants the master’s 
degree in 29 departments and the doctor's in 7. Co-operating 
institutions include the Pineapple Research Institute of Hawaii; 
the Hawaiian Sugar Planters’ association; Fruit Fly laboratory; 
the U.S, fish and wildlife service, which established the permanent 
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headquarters of its Pacific oceanic fishery investigations. on the 
university campus; the Bernice P, Bishop museum, which built 
an extensive Polynesian collection; the Pacific and Asian Affairs 
council; and the Honolulu Academy of Arts. The Gregg M, 
Sinclair library of the university contains more than 300,000 
bound volumes and is a regional depository for U.S.. govem- 
ment publications. It holds extensive collections of works in 
Chinese and Japanese and also books and periodicals concerning 
Hawaii and the Pacific. The university operates the aquarium at 
Waikiki and the Hawaii Marine laboratory with a branch at Coco- 
nut Island off the north shore of Oahu. It also operates a junior 
college at Hilo. 

Other collegiate institutions in Hawaii are Chaminade college 
(founded 1957) and Honolulu Christian college (1953), both in 
Honolulu, and Church College of Hawaii (1955) at Laie, Oahu, 
and Maunaolu college, a junior college at Paia, Maui. 

8. Armed Forces.—Hawaii is the centre for the unified com- 
mand of the U.S. armed forces for the entire Pacific area; the 
admiral in charge is also in command of the. Pacific fleet, with 
headquarters at Pearl Harbor. The army maintains six major 
posts on the island of Oahu, including Schofield barracks, about 
20 mi, from Honolulu, Air defense of the Pacific is a function 
of the Pacific air force (USAF) with headquarters at Hickam alt 
force base on Oahu. The Hawaii national guard is available for 
immediate call in time of national emergency and also may be 
called out by the governor in local emergencies. A national guat 
fighter squadron is stationed at Hickam air force base. 


VI. THE ECONOMY 


Hawaii’s economy has increasingly expanded in the 20th century 
because of closer integration into the U.S. national market, am 
by specializing in four major sources of income, which may then 
be used to purchase the needs of the population. The four alt 
sugar, pineapples, tourism and government spending. . Hawai 
grows one-seventh of all the sugar used in the United States, a 
75% of all the pineapples marketed in the world. Althoug! 
Hawaii is predominantly agricultural, the cultivable land is only 
about 7% of the total area; 40% is suitable only for grazing 4” 
another 25% is forest reserves. ‘Three-fourths of the agricultură 
acres are used for sugar cane, but the entire sugar crop of ua 
than 1,000,000 tons a year is grown on 221,300 acres—an z 
about the size of New York city, When Hawaii became a Ha 
the sugar crop was worth about $147,000,000 annually, and t 7 
pineapple crop about $115,000,000. But the largest source of a; 
come was federal expenditures, mostly for defense, including P% 
rolls, purchases and contracts, running to more than $385 ,000,0 i 
annually. Tourism was a growing industry which may comPé 
with agriculture. 
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Sandalwood was Hawaii's first important commercial product. 
The industry (1800-30) originated through the discovery of fur 
traders that the wood was in demand in China. When the trade 
was at its height during 1810-25, the king and chiefs found it so 
jucrative that they compelled most of the available population 
to get the wood from the forests, so that it was soon exhausted. 
But before that time, whaling (1820-80) began. The vessels 
usually called twice a year for rest, repairs, supplies, storage or 
transshipment of oil and whalebone and engagement of Hawaiians 
as seamen. The annual calls during 1840-60, when the industry 
was at its height, averaged about 400. Whaling was also carried 
on locally. The discovery of petroleum (1859) and the destruc- 
tion of whaling vessels in the American Civil War and by the 
northern ice pack in 1871 lessened its importance. Hawaiians 
were excellent seamen; in 1846 about a fifth (3,000) of the young 
men of 15-30 were so engaged. 


A. PRODUCTION 


1, Sugar has long been the chief product of the islands. Small 
quantities were produced from 1802 to 1835, when the industry 
really began, and yet the output had increased to only 13,036 short 
tons by 1876, when there was great impetus from the reciprocity 
treaty with the United States. It increased to 229,414 tons by 
1898, the year of annexation, and to 1,035,548 by 1933, after 
which there was a reduction of about 9% in output under the na- 
tional quota system. Tonnage was more than 1,000,000 in the 
1950s. Laboursaving devices and improved scientific methods 
have reduced the working force; in the 1950s the same amount of 
sugar was produced by one-third the number of employees as in 
the 1930s. In 40 years tons per employee rose from 12.6 to 56.1. 
Wages paid these unskilled workers increased to an average of 
$rt.10 daily in the second half of the 2oth century. Employ- 
ment is on a year-round basis. ‘The yield per acre is the highest 
in any sugar area, averaging 7} tons of sugar per acre, with a 
maximum of 18 tons. The cane requires r4 to 24 months to ma- 
ture, and two or three crops at different stages grow at the same 
time. Nowhere have scientific methods been applied in-agricul- 
ture more than to the sugar and pineapple industries in Hawaii. 
About half the area is irrigated—by conduits from mountain 
streams and pumping from artesian and surface wells. The ir- 
tigation system of one plantation cost -nearly $6,000,000, and 
Supplies amounts of water that would meet the needs of a medium- 
Sized city. Before a field is harvested it is set on fire to burn off 
the leaves, Conveyance to the mills is by large trucks, flumes and 
overhead trolleys, The centrifugal drying process for sugar was 
Introduced in Hawaii in 1851, Almost all the sugar is shipped raw, 
mainly to 4 co-operative refinery’ in California. Corporations 
ri the mills and raise most of the cane. In the second half of 
“Se aie there were 27 sugar plantation companies and 

2. Pin, 0 independent sugar planters. aoin 
is iat growing, an industry rising in the 20th century, 
panies j only to sugar as a crop. Annual production of all com- 
a Beed from 1,893 cases in 1903 to more than 30,000,000 
Eite aa fruit and juice in the 1960s. "Nine companies 
Bins e industry; and the working force of about 20,000 
Signe harvests and processes the fruit. Some of the by- 
alcohol pa processing include citric acid, bran, calcium citrate, 
panies have ps Unlike the sugar industry, the pineapple com- 

3. Other A by eats their market. wade 
tries have x g icu. ture.—The livestock, coffee and rice indus- 
ranches and reie occupied third place. There are numerous 

airies, many with thoroughbred stòck—cattle; sheep, 


0 
30,000 oe and poultry. Livestock products brought about 
of milk 00 a year in the 1960s. More than 30,000,000 quarts 
$6,000 are produced annually. The coffee, valued at about 


e ees annually, is of superior quality, known as Kona from 
Waning ji a Western Hawaii where most of it is raised. Rice.is 
h Bee ustry. Hilo on the island of Hawaii is the centre of 
Other ing tade. The banana supply is steady, though not large. 
Silk, cot a as which are still small or have had their day are 
New met! n, tobacco, rubber, vanilla, sisal, potatoes and wheat. 

ods have made a future for the growing of macadamia 
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(Australian) nuts. There is much subsistence farming and a 
wide variety of diversified crops can be grown in the islands, but 
for many years the people have found it most economical to grow 
the two important money crops—sugar and pineapples—by large- 
scale methods, and to import most of their supplies, chiefly from 
mainland United States. Purchases by Hawaii from the mainland 
amount to more than $748,000,000 a year. Little lumber is pro- 
duced, 

4. Fisheries—Commercial fishermen catch millions of pounds 
of fish each year, valued at about $3,000,000. Most important 
commercially are the aku, or ocean bonito, and the aki, or yellow- 
fin albacore, both of which are canned as tuna. Fishing in island 
waters, however, does not begin to supply local needs and much 
frozen fish is imported into Hawaii. 

5. Industry.—Although Hawaii is essentially agricultural, the 
principal industries are such as require much manufacturing di- 


į rectly, as in sugar, pineapple, rice, coffee and fish mills and can- 


neries, and indirectly, as in iron, fertilizer and can works of large 
size, A petroleum refinery has been erected on Oahu by a large 
mainland corporation. More than 150 products are made in the 
islands, from acetylene to zinc sulfate, but all on a small scale. 
Handicraft items, perfumes, curios, costume jewelry and jams 
and jellies are exported. Apparel, particularly Hawaiian sports- 
wear, is a growing industry, and annual sales reached-more than 
$10,000,000 in the 1960s. 

Practically the only mineral products are building stone, lava 
aggregates for concrete, lime and salt, but important deposits of 
bauxite, raw material for aluminum, were identified in the 1950s. 
There are no local sources of power except a few: waterfalls, 
and most electricity is produced by conversion of imported pe- 
troleum. 

6. Tourism.—Third largest source of income from industry 
comes from tourism. In the second half of the 20th century 
almost 200,000 tourists spent nearly $80,000,000 in the islands 
annually. The industry has been promoted by the Hawaii Visitors 
bureau, established in 1903. The tourist income, which unlike 
sugar and pineapple has no apparent saturation point, may increase 
greatly and its effects will spread throughout the economy. 


B. TRADE AND FINANCE 


In quantity imports have exceeded exports, approaching a ratio 
of two to one, but dollar earnings have shown a favourable bal- 
ance. As indicated above (see Production) the major exports are 
sugar and pineapples, and the tourist trade is the third largest 
source of income. At the time Hawaii became a state about two- 
fifths of the total dollar income was based on the export of agri- 
cultural products and three-fifths on the sale of services and 
goods to tourists and to defense agencies and shipping and air- 
lines. Roughly three-fifths of expenditures outside Hawaii were 
for commodities imported, less than one-fifth for services and 
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other items (like freight and passenger services) and about one- 
fifth for payments to the federal government. 


C. TRANSPORT AND COMMUNICATIONS 


The state highway system includes more than 3,000 mi. of 
concrete and macadam roads. There were more than 200,000 
passenger cars in Hawaii by the 1960s. The people are served by 
many bus lines as well, Most of the heavy hauling is done by 
trucks, since there are virtually no railway lines. Water and air 
transport is preferred over road transport in these islands. Ship- 
ping lines connect with all the ports of the world. Chief shipping 
terminals in the islands are Honolulu; Hilo, on Hawaii; Kahului, 
on Maui; and Port Allen, on Kauai, About 50 shipping companies 
have representatives in Honolulu. There are about 1,200 ship 
arrivals annually at Honolulu harbour with incoming freight of 
almost 3,000,000 tons and outgoing freight of more than 1,000,000 
tons. 

Eleven commercial airports accommodated travelers, flying 
more than 400,000 individual passenger trips to and from the ter- 
ritory, and 600,000 individual trips between islands. Eight inter- 
national airlines use the Honolulu airport. Use of jet planes re- 
duced the flying time from San Francisco to Honolulu to about 
four hours. 

There are about 170,000 telephones in use; the dial system 
may be used even for calling a party on another island. In 1957 
a dual trunk line telephone cable connected Honolulu and San 
Francisco, capable of carrying 34 conversations simultaneously. 
Hawaii is also connected with the rest of the world by cable, radio, 
radiotelephone and ship-to-shore radio service. At the time 
Hawaii was admitted to the union in 1959, there were 16 broad- 
casting stations in the islands and 6 television stations, of which 
3 were in Honolulu. 


D. LABOUR 


Unionization in the islands has followed an unusual pattern. 
Before 1934 there was very little organizing activity by labour 
unions. Workers were often of different races and tended to be 
unfamiliar with U.S. labour movements. Union organization was 
perhaps delayed by certain paternalistic policies of employers 
who, in the face of prospective organization, voluntarily improved 
conditions and supplied various benefits such as housing and med- 
ical care. There was little labour leadership until after the 1934 
waterfront strike in San Francisco. During the two years follow- 
ing, some 500 striking seamen were ashore in Honolulu and built 
up strong sentiment among the stevedores and other workers. 
The International Longshoremen’s and Warehousemen’s union 
(LL.W.U.), formed at that time, became Hawaii’s most militant 
union and organized not only the dock workers but workers in the 
sugar and pineapple fields and later even had some success in 


organizing retail clerks in competition with A.F.L.—C.1.0. locals, 
For a considerable period the rivalry of west-coast organizations 
such as the Sailors’ Union of the Pacific under Harry Lundeberg 
and the I.L.W.U. under Harry Bridges was reflected in union activ- 
ities in and pertaining to the islands. 

During World War II union activities were necessarily restricted 
in scope. The pressure of wartime duties, the early curfew and 
blackout and gasoline rationing all impeded activities of labour 
as well as other organizations. Moreover, under martial law, wage 
rates were frozen and workers were forbidden to move from one 
job to another. At the war’s end unionization proceeded rapidly. 
There was a wave of strikes comparable to those on the mainland 
at that time, reflecting desires to obtain gains in the postwar world 
and to meet rising living costs. Doubtless here, as elsewhere, re- 
sentment over wartime regulation played a role. Late in 1946; 
the I.L.W.U.-C.I.O. leadership called a strike on 33 plantations 
involving 28,000 workers. The strike lasted for 75 days, and in- 
volved substantial losses to all concerned. An even more impor- 
tant strike occurred in the summer of 1949, the longest major mari- 
time tie-up in U.S. history, when for 178 days shipping between 
the mainland and Hawaii was suspended. Many persons felt this 
strike and the territory’s means of dealing with it pointed up the 
need for statehood. That labour controversy had not vanishe 
was evidenced by the sugar strike which began on Feb. 1, 1958, 
and lasted for 126 days. Its effect on the general economy of 
the islands was to a substantial extent offset by a continued boom 
in building construction. 

Estimated membership in A.F.L.-C.1.0. locals at mid-century 
was 10,000, and I.L.W.U. membership at 23,000. There were 
also four organizations representing federal and territorial em 
ployees. Labour union leaders were active politically in the 1$- 
lands and their efforts met with varied success. In the general 
election of 1946, the political action committee of the c10. 
endorsed 51 candidates from both parties, of whom 35 We 
elected. Later attempts in the support of candidates for the legi- 
lature met less clear-cut success. In general, but with exceptions 
the unions lent their considerable influence to candidates of the 
Democratic party. To present a united front in respect to Jabour 
controversy the Hawaii Employers council was founded in 1943: 
In the 1960s it represented more than 200 firms, large and small, 
employing 46,000 persons. 

See also references under “Hawaii” in the Index. 

BrsriocraPHy.—Geography: W. Hillebrand, Flora of the Hawaiian 
Islands (1888); Navy Hydrographic Office, The Hawaiian Islands 0 
the Islands, Rocks and Shoals to the Westward (1903); J. F. C- Roe 
The Indigenous Trees of the Hawaiian Islands (1913), The Ornamen 
Trees of Hawaii (1917) ; O. Degener, Flora Hawaiiensis, 4 vol. U a 
40), Plants of Hawaii National Park Illustrative of Plants and Custer 
of the South Seas (1945) ; G. C. Munro, Birds of Hawaii (1944); eh 
Tinker, Hawaiian Fishes (1944), Pacific Sea Shells, 2nd ed. rev- (1958): 
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D; T: Fullaway and N. L. H. Krauss, Common Insects of Hawaii 
(1945); H. T, Stearns, Geology of the Hawaiian Islands (1946) ; Marie 
Č. Neal, In Gardens of Hawaii (1948); E. C. Zimmerman, Insects of 
Hawaii, 6 vol. (1948 et seg.); G. A. Macdonald and D. H. Hubbard, 
Volcanoes of raves cepts: Sef pest petits E. Kuck and R. C. 
, The Modern Tropic arden (1955), Hawaiian Flowers and 
Lele Trees (1958) ; Carey D: Miller, Katherine Bazore and Mary 
Bartow, Fruits of Hawaii (1955); Jean S. MacKellar, Hawaii Goes 
Fishing oon ; J. W. Coulter, The Pacific Dependencies of the United 
1957). 
aie iiile: A. Campbell, Voyage Around the World, From 1806 
to 1812 (1816); Isabella Bird, The Hawaiian. Archipelago (1875); 
Laura F, Judd, Honolulu: Sketches of Life (1880), missionary period; 
Lucy G. Thurston, Life and Times (1882), missionary period; D. Malo, 
Hawaiian Antiquities, trans. by N. B. Emerson (1903) ; N. B. Emerson, 
Unwritten Literature of Hawaii (1909) ; W. H. Rice, Hawaiian Legends 
(1923); W: D. Alexander, Short Synopsis of the Most Essential Points 
pimes Cromer ne or os Gams H. H. Bober rts, ance 
rawaiian Music (1926) ; E. S. C. Handy, Polynesian Religion (1927) ; 
Romanzo Adams, The Peoples of Hawaii (1933), Interracial Bee 
in Hawaii (1937); E. H. Bryan, Jr, Ancient Hawaiian Life (1938) ; 
P: H. Buck, Vikings of the Sunrise (1938), Arts and Crafts of Hawaii 
(1957); E. W. Wakukawa, A History of the Japanese People in Hawaii 
(1938); A. W. Lind, An Island Community (1938), Hawaii’s Japanese 
(1946), Hawaii's People (1955); H. P. Judd, The Hawaiian Language 
(1939); Martha Beckwith, Hawaiian Mythology (1940), The Kumu- 
lipo: a Hawaiian Creation Chant (1951); Katherine Bazore, Hawaiian 
and Pacific Foods (1940) ; H. P. Judd and others, Introduction to the 
Hawaiian Language (1943); E. G. Burrows, Hawaiian Americans 
(1947); S. A. Clark, All the Best in Hawai (1949); A. P. Leib, 
Hawaiian Legends in English, an annotated bibliography (1949) ; Carl 
Stroven and A. Grove Day (eds.), The Spell of the Pacific, pp. 379-514 
for Hawaiian literature (1949) and A Hawaiian Reader (1959); S. H. 
Elbert, Conversational Hawaiian (1951); S. H. Elbert and Mary K. 
Pukui, Hawaiian-English Dictionary (1957). 
History: James Cook and James King, A Voyage to the Pacific 
ee ae ee E J oneal a Tour he Hees aum 
» 5. Stewart, Journal of a Residence in the Sandwich Isi 
(1828); J. J. Jarves, History of the Hawatian or Sandwich Islands, 
3rd ed, (1847); Manley Hopkins, Hawaii: the Past, Present and 
Future (1862); T. G. Thrum, The Hawaiian Almanac and Annual 
(1875-1932 ; continued by others, 1933 to date; since 1946 titled All 
About Hawaii) ; A, Fornander, Account of the Polynesian Race (1878— 
85); W. D. Alexander, History of the Later Years of the Monarchy 
(1896), A Briej History of the Hawaiian People (1899) ; Liliuokalani, 
Hawaii's Story by Hawaii's Queen (1898); H. B. Restarick, Hawaii, 
1778-1920, From the Viewpoint of a Bishop (1924); R. Yzendoorn, 
History of the Catholic Mission in Hawaii (1927) ; S. B. Dole, Memoirs 
ff the Hawaiian Revolution (1936); L. A. Thurston, Memoirs of the 
ee Eoin BEN ik: Sees t-A Howpates King- 
h n ; B. O. Wist, entury o, ucation in Hawaii, 
Yih 15, 1840-Oct. 15, 1940 (1940); H. W. Bradley, The American 
pene in Hawaii (1942); S. K. Stevens, American Expansion in 
onan 1842-1898 (1945); R. S. Kuykendall and A. Grove Day, 
Beane if History, with bibliography (1948); Gwenfread Allen, 
Be) of Hoes tk dalakoa URE Gaston He 
‘attalion ; J. G. Anthony, Hawat 
as oe Rule (1955); A. Grove Day, Hawaii and Its People 
aby t aediord Smith, Yankees in Paradise (1956), with bibliog- 
Hase ry period, 
Bi nee aks See U.S. Bureau of the Census, Reports. See also bibli- 
ata ler The People, above. 
and A ins J. W. Vandercook, King Cane (1939) ; R. S. Kuykendall 
Morgan pose Day, Hawaii: a History (1948); Joseph Theodore 
bibliog, peg: a Century of Economic Change, 1778-1876, with 
194 (i548) (2948) 5 J. H. Shoemaker, The Economy of Hawaii in 
lras inea Philipp, Diversified Agriculture of ‘Hawai (1953). 
b ft on production, employment, lustry, y 
toge aned from the pertinent state departments; the principal figures, 
a Book of jirat history, are aumarse annually i Pop Briss; 
ar, American edition. . U. VE. 
Wat WARDEN (PENARLAG), a town of Flintshire, Wales, 7 mi. 
E hester. Pop, (1961) 16,575. Hawarden castle (1752) 
ands ae, the 13th-century castle which suffered in Welsh raids 
ae pn Civil War. The modern house passed to W. E. Glad- 
ee 0 lived there for 60 years and added a library and study 
tine ee the Temple of Peace. St. Deiniol’s library was 
also a Cy y pladstone in 1895 and rehoused in 1902. There is 
alish ened museum. In St. Deiniol’s church, an Early En- 
; g restored, is a memorial window to Gladstone by Sir 
Jones. In the town are the William Temple Memorial 


coll 
ne women (1947) and a grammar school (1606). 
Gvil parih ten rural district (pop. [1961] 36,443) comprises the 
îshes of Hawarden, Higher Kinnerton, Hope, Llanfynyd, 


Marfi 
dyn "4 22d Hoseley, East and West Saltney, Sealand and Treud- 


HAWES, STEPHEN (f: 1502-1521), English poet who called 
John Lydgate (q.v.) his master. He was educated at Oxford (ac- 
cording to Anthony à Wood in Athenae Oxonienses, 1691) and 
traveled in England, Scotland and France. The date of his birth 
cannot be determined, and little is known of his life. He was groom 
of the chamber to Henry VII by 1502 and was still living in 1521. 
His main work is The pastime of pleasure, several passages of 
which suggest that he wrote it in early manhood; it was finished in 
1506 and printed by Wynkyn de Worde in 1509. It is a long al- 
legorical poem in seven-line stanzas and has as its title in the 1554 
edition The Historie of graunde Amoure and la bell Pucel,... 
conteining the knowlege of the seuen sciences and the course of 
mans life in this worlde. Its chief motive is the education of the 
knight Graunde Amour, based on the De nuptiis Philologiae et 
Mercurii of Martianus Capella (g.v.); but its most interesting 
feature is the treatment of the theme of death, which inspires 
Hawes’s best-known lines: 

For though the day be never so longe 

At last the belles ryngeth to evensonge. 
His other allegory, The example of virtue (1504?), is simpler and 
shorter. Though Hawes shows at times a finer quality of mind 
than Lydgate he is not even Lydgate’s equal in technical accom- 
plishment and little that he wrote is memorable. 

Brstiocrarny.—The example of virtue, printed by de Worde in 
1510; The convercyon of swerers and A joyfull medytacyon of the 
coronacyon of Henry the eyght, both printed by de Worde in 1509, 
ed. by D. Laing for the Abbotsford club (1865); The pastime of 
pleasure, ed. by W. E. Mead for the Early English Text society (1928). 
See C. S. Lewis, The Allegory of Love (1936) and English Literature 
in the Sixteenth Century (1954). (N. D.) 

HAWICK, a small burgh of Roxburghshire, Scot., and one of 
the chief border towns, lies 51 mi. S.S.E. of Edinburgh by road 
at the confluence of the Slitrig with the Teviot. Pop. (1961) 
16,206. Bridges across the Teviot connect Hawick with the suburb 
of Wilton where Wilton lodge is now a museum. The first church 
of St. Mary, believed to have been founded by St. Cuthbert (d. 
687), was succeeded by one dedicated in 1214, which was the scene 
of the seizure of Sir Alexander Ramsay of Dalhousie in 1342 by 
Sir William Douglas; the present one is the third and was built 
in 1763. The Buccleuch memorial hall, commemorating the 5th 
duke of Buccleuch, is used as a technical college and a museum. 
The Moat or Moot hill at the southern end of the town is an earth 
mound 30 ft. high and 300 ft. in circumference, possibly the place 
where the court of the manor formerly met. The Baron’s tower, 
founded in 1155 by the Lovels, lords of Branxholm and Hawick, 
and afterward the residence of the Douglases of Drumlanrig, is 
said to have been the only building that was not burned down 
during the raid of Thomas Radclyffe, earl of Sussex, in 1570. It 
became an inn in 1773 (now the Tower hotel) and was visited by 
William Wordsworth, his sister Dorothy and Sir Walter Scott. 

In 1537 Hawick received from Sir James Douglas of Drum- 
lanrig a charter which was confirmed by the infant Queen Mary in 
1545 and remained in force until 1861, when the corporation was re- 
constituted by act of parliament. Sir Robert Umfraville (d. 1436), 
governor of Berwick, burned the town about 1417. In 1514, the 
year after the battle of Flodden in which Hawick burghers had 
suffered severely, a number of young men or “‘callants” routed an 
English force at Hornshole on the Teviot 2 mi. below the town, 
This event is celebrated every June in the “Common Riding” cere- 
mony, in which a facsimile of the captured pennon is carried in 
procession by the “cornet” to the accompaniment of a chorus, 
“Teribus ye Teri Odin” (or, the other version, “Tyr-ibus ye Tyr 
Odin”), supposed to be an invocation’ to Thor and Odin—a sur- 
vival of Northumbrian paganism. The town’s chief industries are 
the manufacture of hosiery, tweeds and knitwear. Markets for 
livestock are also important. 

Two miles southwest of Hawick is the massive peel of Goldie- 
lands—the “watchtower of Branxholm,” a typical border strong- 
hold. One mile beyond it is Branxholm castle, the Branksome Hall 
of The Lay of the Last Minstrel, once owned by the Lovels but 
since the middle of the 15th century the property of the Scotts of 
Buccleuch. It was destroyed in 1570 and was rebuilt in 1571-76, 
its tower and south front forming part of the modern mansion. 
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HAWK, a name applied generally to any diurnal bird of prey 
belonging to the families Accipitridae—kites, buzzards (i.e., buz- 
zard hawks or buteos) and harriers, excepting the larger species 
known as eagles and old-world vultures—and Falconidae—falcons 
and caracaras. The most typical hawks, however, are the goshawks 
and their relatives in the genus Accipiter, with perhaps 44 species, 
and allied genera in the subfamily Accipitrinae. They are small or 
moderately large, with short wings, comparatively long legs and 
tail, beak curved directly from the cere and the upper beak edge 
wavy but not notched. The young are striped below but barred in 
the adult, and the female is considerably larger than the male. 
Most hawks nest in trees, but some, like the marsh hawks (Circus), 
nest on the ground in grassy places, while others nest on cliffs; the 
small falcons such as the American sparrow hawk, may use holes 
in trees, in which to breed. Others build crude nests of sticks and 
lay about three to six brown-spotted eggs. 

Hawks pursue their prey by raking, or swiftly following its ef- 
forts to escape; occasionally destroying poultry and smaller birds, 
they usually eat small mammals, reptiles, insects and the like. On 
the whole, the great majority of hawks are more useful to the 
farmer than they are harmful, but there still is widespread preju- 
dice against them; many farmers still call all hawks “hen hawks” 
and kill them without reason. 
Hawks have long been used in 
falconry (q.v.). 

The largest is the goshawk, 
about two feet long, while some 
of the smaller sparrow hawks, 
such as A. minullus of Africa and 
allied birds in South America, are 
but slightly larger than a thrush, 
Cooper’s hawk (A. cooperii), of 
southern Canada and the United 
States, length 15-19 in., like the 
goshawk is well known to poultry 
raisers, as is the smaller (11-14 
in.) sharp-shinned hawk (A. 
striatus), ranging over North 
America to the Mexican border, 
with allied races in Cuba, His- 
paniola and Puerto Rico, The ATETA. 

ERE SS sparrow hawk int m WASLOWSKI 

. nisus) breeds from the limit 2 
of trees in Europe and Asia south tee SAL uNa Fe ave 
to the Mediterranean and Hima- 
layas. Other species occur in Central and South America, Africa 
and Madagascar, Asia, Australia, Malay Islands and nearby Pacific 
and Indian ocean. 

See BUZZARD; CARACARA; EAGLE; FALCON; GOSHAWK; HAR- 
RIER; KITE; VULTURE. (G. F. Ss.; Hr. FN.) 

HAWKE, EDWARD HAWKE, Baron (1705-1781), 
British admiral, responsible for the naval victory over the French 
at Quiberon bay, was born in 
London in 1705 and entered the 
navy in 1720, rising to captain 
in 1734. During the War of the 
Austrian Succession he com- 
manded the “Berwick” at the bat- 
tle of Toulon in 1744, where his 
capture of the “Poder” was the 
only success in the action. As a 
result he was promoted to rear 
admiral and on Oct. 14, 1747, 

fought a brilliant action off 
Finistère in Brittany, where six 
out of eight warships escorting a 
French convoy were captured. 
For this action he was knighted. -a ee Me 

During the interval before the »Y courtesy oF tHe TAUSTERSJO¥ TE WA- 
guneak of the Seven Years’ War. pinecone ee Oe 

e was almost constantly at sea, yawk: 
so that although elected to parlia- sy Rice cores ieee he, 
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ment for Portsmouth from 1747 to 1776, he took little interest 
in political affairs, In 1756 he commanded the fleet in the channel 
until he was sent out to relieve Adm. John Byng in the Mediter. 
ranean. Hawke commanded the naval force in the unsuccessful 
expedition to Rochefort in 1757 and he also failed to intercept a 
French fleet which reached Brest that year. However, in 1759, his 
command of the channel fleet blockading Brest played a vital part 
in the conquest of Canada, by preventing reinforcements from 
reaching the marquis de Montcalm. As a counteroffensive the 
French determined to invade Great Britain, a force for that pur- 
pose being collected at Vannes in Brittany, which was to be escorted 
by the combined fleets from Toulon and Brest. The French fleet 
from Toulon was defeated by Adm. Edward Boscawen at Lagos 
in Portugal in August and the Brest fleet under Adm. H. de Conflans 
was defeated by Hawke at Quiberon bay on Nov. 20, 1759. 

This action was the climax of the long and arduous close block- 
ade of Brest which began in May 1759. Hawke commanded the 
best-maintained fleet seen before the days of Nelson—a total of 
some 30 ships being employed to maintain 20 on station. This 
was because of the amount of fresh food supplied on the advice 
of Dr. James Lind in order to prevent the usual outbreak of scurvy, 
In order to keep a close watch on the movements of the enemy, 
Hawke cruised off Ushant until he was forced into Torbay by south. 
westerly winds. On such occasions he left a force of frigates under 
Commodore Robert Duff on the coast to notify him if Conflans 
escaped before he himself was back on station. On Nov. 9 he was 
forced by stress of weather to run into Torbay. Before he could 
return, a French squadron reached Brest to tell Conflans that his 
way to the Morbihan, where the troops were to embark, was free. 
Conflans therefore left Brest with 21 ships and 5 frigates on Nov, 
14, the same day that Hawke left Torbay. Having heard that the 
French were on their way south and east, Hawke crowded on all 
sail and caught up with their rear just as they were about to at- 
tack Duff’s squadron off the Quiberon peninsula. At 9:45 A.M. on 
Nov. 20 Hawke gave the signal for a “general chase,” to enable the 
fastest ships to get into action first. At 2:30 P.M., as Conflans 
was rounding Belle-Île to seek safety in Quiberon bay, Hawke's 
leading ships opened fire on the French rear, A hard-fought battle 
followed among the rocks and reefs of the bay until nightfall 
at 5:30 p.m. By the evening of Nov. 21 three French ships had 
been sunk, two, including the flagship, were aground and were later 
burned, seven had escaped over the bar of the Vilaine river, where 
four broke their backs, and the remainder had fled south. Two 
English ships were lost in the gale but all fear of invasion was now 
averted. “Had we had but two hours more daylight, the whole 
had been totally destroyed or taken,” wrote Hawke. It was this 
battle, the climax of the year of victories, which inspired Davi 
ENEN song “Hearts of Oak.” (See QumeroN BAY, Battle 
OF. 

Hawke served no more at sea. He was raised to the peerage mn 
1776 and was first lord of the admiralty from 1766 to 1771, but he 
was not a success as an administrator. He died at Sunbury on Oct, 
17, 1781. As a tactician he was in the first class. It was he who 
instituted the system of close blockade and who did much to im 
prove the manners and behaviour of sea officers by his example 

See M. Burrows, Life of Hawke (1883); J: S. Corbett, England ™ 
the Seven Years’ War (1907); G. Marcus, Quiberon Bay EEN 


HAWKE’S BAY, a land district of New Zealand. It com 
prises the central portion of the east coast of North Jsland an! 
lies to the east of the axial mountain ranges. It is one © 
finest hill sheep-farming regions of the country, with many pros 
perous estates running to thousands of acres. Trade and tral A 
converge on the small lowland on the southern side of Hawea 
bay, where the neighbouring cities of Napier and Hastings ha 
joint population of more than 47,000 (1961). Napier is one of t 
main exporting ports of New Zealand, and Hastings is an importi i 
centre for fruit and vegetable canning, preserving and qui 
freezing. (K. Be 

HAWKESWORTH, JOHN (c. 1715-1773), English Wit 
of little education but considerable talent who succeeded Dr. J° is 
son in 1744 as compiler of parliamentary debates for the Genl 
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man’s Magazine, to which he also contributed poems, and col- 
Jaborated with him in founding the Adventurer (1752), in which 
he published articles. He was a close imitator of Johnson and 
joined the Rambler club, but his cocksureness alienated both John- 
son and Reynolds. He also published Swift’s works (1755), 
adapted plays for cana ASN Bria (1760), Edgar 
nd Emmeline, a fairy play an moran and Hamet 
(1761), an oriental romance. His An Account of the Voyages Un- 
dertaken in the Southern Hemisphere... , chiefly those of Captain 
Cook (1773), undertaken for the admiralty, was criticized for 
inaccuracy and for failure to attribute escapes at sea to Providence. 
He died in London Nov. 16, 1773. 

HAWKINS (Hawxyns), SIR JOHN (1532-1595), Eng- 
lish-admiral, was born at Plymouth, the second son of William 
Hawkins, mayor of Plymouth, who represented the town in parlia- 
ment and was a successful merchant in the African trade. John’s 
elder brother, William, was also 
a merchant seaman and became 
mayor of Plymouth three times; 
it was owing to this family that 
Plymouth became the leading 
port in the west country, Other 
members of the family distin- 
guished themselves at sea, nota- 
bly: their kinsman Francis Drake 
and John’s son, Richard (q.v.). 

John followed his father in the 
African trade, which he extended 
to the carrying of slaves between 
Guinea and Brazil or the West 
Indies, As the first English slave 
trader he aroused the hostility 
of the Portuguese, whose example 
he was following, and the Span- 
ish, whose trade monopoly he 
infringed without licence. His 
first independent voyage to Hispaniola in 1562-63 on behalf of 
a syndicate of London merchants was so successful that a more 
important group (including the queen herself, who lent him a ship 
and permitted him to fly her standard) supported his second voy- 
age in 1564-65, 

The narrative of this expedition introduced to English readers 
rg Eoiato and tobacco, and included Hawkins’ famous advice to 
PEEP Serve God daily, love one another, preserve your victuals, 
eware of fire, and keep good company.” His success led to the 
PEST a coat of arms with a “demi-Moor proper, bound” as 

His third Voyage of 1567-68 ended disastrously. The queen 
again lent him the “Jesus” and another royal ship, while Drake 
ran one of the four other ships. After selling his slaves 
feta e Caribbean, Hawkins was forced by lack of water to take 
nin at San Juan de Ulua, the port of Veracruz. After he had 
ae Permission to enter, the Plate fleet arrived unexpectedly, 
ped governor of New Spain. They entered the harbour 
fasted terms with Hawkins, but the Spaniards treacherously 

kine the English ships, of which all were captured save two, 
“Judith” returning home in the “Minion” and Drake in the 
Spain a = marks the begining of the long quarrel with 

o open war in 1585. 
phi ae! Probably at Lord Burghley’s instigation, Hawkins of- 
employed ot to the king of Spain. Though he was never 

EIN 2 Spain, he obtained evidence of the complicity of the 

izabeth i olk to release Mary, queen of Scots, and overthrow 
taken at § ; he also secured’the release of some of the prisoners 

fide his an Juan de Ulua. In 1571 he became M.P. for Plymouth. 
Benjamin “satan fa shout. Esm to Nike ara 
m p n, treasurer of the navy, Hawkins became con- 
Pai the administration of the navy board. In 1577 he 
comptroller. father-in-law as treasurer and in 1589 he also became 
Was chief’ while his brother-in-law was clerk of the ships. He 
queen ea responsible for rebuilding the 22 ships inherited by the 
) Mcreasing the fleet to 25 in 1588, rearming it with more 
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HAWKINS, DETAIL OF A PORTRAIT BY 
AN UNKNOWN ARTIST, 1591 
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guns and encouraging the new and faster type of galleon typified 
by the “Revenge.” He also improved the pay of seamen and was 
unusually attentive to their health. In 1590 he and Drake founded 
the Chatham Chest fund, and in 1592 he founded a hospital at 
Chatham for the relief of sick and aged mariners. 

In the Armada campaign he commanded the “Victory” and was 
knighted by Lord Howard off the Isle of Wight on July 26, 1588. 
Afterward he was responsible for the only original strategic idea 
during the remainder of the war, the Azores blockade, by which 
it was hoped to intercept returning treasure fleets. The idea was 
in advance of the time and never succeeded in its object, though 
Hawkins himself sailed with Sir Martin Frobisher on one of the 
periodic cruises in 1590. In 1591 his first wife died and he 
married Margaret Vaughan. 

His last voyage was in 1595, when he sailed with Drake and 
27 ships on a raid on the Spanish West Indies. Their departure 
was delayed by a Spanish landing at Penzance and by dissensions 
between the commanders after they had put to sea. Warned of 
their intentions, the Spanish repulsed their attack on Puerto Rico. 
On Nov. 12, 1595, the night before the attack, Hawkins died after 
a short illness. 

Hawkins was the leading naval administrator of his age, and 
though he had his detractors he was as honest as any public serv- 
ant of that time. In his attacks on the Spanish monopoly he led 
the way for Drake and others. By his reconstruction of the na- 
tion’s fleet he was the chief architect of the Elizabethan navy. 

BrstrocrarHy.—J. A. Williamson, Hawkins of Plymouth (1949), 
Sir John Hawkins (1927); Richard Hakluyt, Principal Navigations 
(1589) ; Hakluyt Society, Voyages of Hawkins, ed. by C. R. Markham 
(1877), English Voyages to the Caribbean, ed. by Irene Wright (1920, 
1932); M. Oppenheim, History of the Administration of the Royal 
Navy (1896). (C.-C. L) 

HAWKINS, SIR JOHN (1719-1789), English lawyer and 
music historian, was born in London on March 30, 1719. He 
studied law, devoting his leisure to the study of music. A wealthy 
marriage in 1753 enabled him to indulge his passion for acquiring 
rare works of music. From 1761 he was a magistrate for Mid- 
dlesex and was chairman of the quarter sessions from 1763 to 1778; 
he was knighted for these services in 1772. He died in London on 
May 21, 1789. Hawkin’s great work was The General History of 
the Science and Practice of Music (1776), Its first publication 
coincided with the appearance of the first volume of Charles 
Burney’s history, and the relative merits of the two works were 
eagerly contested by contemporary critics. In his own- day 
Burney’s workseems to have been favoured, but with the passage 
of time the two histories came to be seen as complementary sources 
of information (see also BURNEY, CHARLES). Hawkins also wrote 
a life of Samuel Johnson (like Burney, he was a member of the 
Johnsonian circle) and published editions of Izaak Walton’s The 
Compleat Angler. 


See P. A. Scholes, The Life and Activities of Sir John Hawkins (1953). 
(Cs. CH.) 


HAWKINS (Hawxyns), SIR RICHARD (c. 1560-1622), 
English seaman, was the only son of Sir John Hawkins (q.v.) by 
his first marriage. In 1582 he sailed with his uncle William to 
the West Indies, and in 1585 he commanded a ship on Sir Francis 
Drake’s raid on the Spanish Main. In the Armada campaign he 
was captain of the royal ship “Swallow” and afterward built a ship 
of about 300 tons named “Repentance,” renamed the “Dainty.” 
Not till 1593 was he able to use her for his own purposes on an in- 
tended voyage round the world, following the examples of Drake 
and Thomas Cavendish. 

In June 1593 he sailed from Plymouth in her with two smaller 
vessels which parted company before reaching the Pacific. In 
Feb. 1594 he sighted what he called Hawkins Maidenland, prob- 
ably the Falkland Islands, which had been discovered two years 
previously by John Davis. After burning four ships at Valparaiso, 
Hawkins continued up the coast until he met six Spanish warships 
off Callao. He overcame them; but on June 22, when north of 
Paita, he was wounded. and forced to surrender after a fight last- 
ing three days with two more Spanish ships. He was imprisoned 
at Lima and then from 1597 till 1602 in Spain, at which date his 
ransom of £3,000 was paid. On his return he was knighted and 
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elected mayor and M.P. for Plymouth. In 1608, after five years 
as vice-admiral of Devon, he was arrested and fined for condoning 
piracy. In 1620 he sailed as second in command of Sir Robert 
Mansell’s ineffective expedition against the Algerine corsairs. He 
died in London on April 18, 1622. 

His Observations in His Voyage Into the South Sea was printed 
that year, having been composed about 1603. This gives the 
best extant idea of Elizabethan life at sea and was used by Charles 
Kingsley for Westward Ho! 

See Richard Hawkins, Observations . . „ ed. by C. R. D. Bethune, 
Hakluyt Society (1847), ed. by C. R. Markham, Hakluyt Society 
(1878), ed. by J. A. Williamson (1933); Monson’s Tracts, ed, by M. 
Oppenheim (1913). (C. C. L.) 


HAWKSHAW, SIR JOHN (1811-1891), English consulting 
engineer among whose most notable works were the Charing Cross 
and Cannon Street railways, with their bridges over the river 
Thames, and the East London railway which utilized I. K. Brunel’s 
old Thames tunnel, was born in Yorkshire in 1811. In 1845 he 
became chief engineer of the Manchester and Leeds railway, and 
in 1850 he set up as a consulting engineer in London. With Sir 
J. Wolfe Barry he constructed that section of the underground 
District railway completing the “inner circle” between the Aldgate 
and Mansiòn House stations. He designed the bridge over the 
river Narmada in India and in 1862 became the engineer for the 
Amsterdam ship canal. The following year he reported on the site 
for the Suez canal in favour of Ferdinand Marie de Lesseps’ 
plan. As a member of the international congress in 1879 con- 
sidering the construction of an interocean canal across central 
America, he preferred the Nicaraguan route, considering the 
Panama plan too costly. In 1872 he was appointed consulting engi- 
neer for the tunnel under the river Severn, his last great work. 
Hawkshaw was elected a fellow of the Royal society in 1855 and 
was knighted in 1873. He died in London on June 2, 1891. 

(T. M. S.) 

HAWKSMOOR, NICHOLAS (1661-1736), English archi- 
tect, was the most important pupil of Sir Christopher Wren and 
with Wren and Sir John Vanbrugh was among the major baroque 
designers in England. Hawksmoor was born in Nottinghamshire 
in 1661, He was Wren’s personal clerk and later held several of- 
ficial posts under him, including those of draftsman at St. Paul’s 
cathedral, clerk of works at Kensington palace, where King William 
IIl’s gallery and orangery are attributable to him, and clerk of 
works (afterward assistant surveyor) at Greenwich hospital, where 
he designed the greater part of the King William and Queen Anne 
blocks. 

He assisted, and later succeeded, Vanbrugh in designing and 
supervising the building of Castle Howard (from 1699) and Blen- 
heim palace (from 1705). Easton Neston, Northamptonshire, be- 
gun about 1695, his first large independent work, shows a personal, 
romantic style and an exceptional freedom—but thorough famil- 
iarity—with Renaissance vocabulary. As one of the two surveyors 
to the 1711 commission for new London churches, he realized sev- 
eral of his own designs, notably St. Anne’s, Limehouse; Christ 
church, Spitalfields; and St. George’s, Bloomsbury. These show 
most clearly his variety of invention and his sense of enormous 
mass and of evocative abstract ornament. He designed the north 
quadrangle of All Souls, Oxford (with a classical interior), and 
the towers of Westminster abbey in picturesque Gothic. He was 
a prolific and sensitive draftsman and an engaging correspondent, 
notably in the letters concerning his last work, the mausoleum at 
Castle Howard. Changes in architectural taste, however, allowed 
him little influence. He died in London on March 25, 1736. 

See K. Downes, Hawksmoor (1959). (K. Do.) 

HAWKWEED, the name given to species of the genus 
Hieracium, of the family Compositae (g.v.), containing an enor- 
mous number of species inhabiting the northern hemisphere, south 
Africa and the Andes. The flowering heads, often yellow, are 
borne, often several at a time, on an elongated axis. Various 
hawkweeds are serious pests, especially in rundown grasslands. 

Hundreds of species occur in the British Isles, and more than 
40 are found in North America, including several from the old 
world. Of the latter, the orange hawkweed or devil’s-paintbrush 
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(H. aurantiacum) of Europe, the field hawkweed (H. pratense) 
king devil hawkweed (H. florentinum) and mouse-ear hawkweed 
(H. pilosella) are pestiferous in pastures and meadows, Once 
established, the perennials are almost ineradicable, but the annuals 
can be eliminated by mowing before flowering. (N. Tr) 

HAWKWOOD, SIR JOHN (c. 1320-1394), English soldier 
who became the leading condottiere of Italy. Nothing is known 
for certain of his early circumstances, save that his father, a tanner 
lived at Sible Hedingham, Essex. He served in the French wars 
of Edward III and may have attained knighthood. After the 
preliminary peace of Brétigny (1360) he became leader of a free 
company, with which he was campaigning in Italy by late 1363 as 
captain general of Pisa. Thereafter he fought in the major wars 
of Italy as a mercenary captain for nearly 30 years. Using methods 
developed by the English in France, he gained renown especially 
for the rapidity of his movements, his handling of infantry and 
the firm discipline and well-maintained equipment of his troops, 
He served the Visconti of Milan and Pope Gregory XI. From 
1378 to 1392 he was at the head of his profession as captain general 
of Florence, seeking employment elsewhere when the republic did 
not need his services. Hawkwood received credentials from King 
Richard II of England as member of a mission to Florence and 
Naples in 1385. He was paid enormous sums by the Italian powers, 
but seems to have saved little. He acquired lands in Romagna, 
but sold them and bought estates near Florence. Florentine citi- 
zenship was conferred on him and his male descendants in 1391, 
When over 70 years of age he decided to return to England and 
sold his properties, but died at Florence on March 16-17, 1394, 
before he could accomplish his design. The Florentines accorded 
him a civic funeral, but in 1395 permitted his body to be taken to 
England for burial. A large equestrian portrait of Hawkwood, 
commissioned for the inner façade of the cathedral of Florence, 
was repainted by Paolo Uccello in 1436. 

See J. Temple-Leader and G, Marcotti, Sir John Hawkwood, Eng. 
trans. by L. Scott (1889); F. Gaupp, “The Condottiere John Hawk- 
wood,” History, new series vol, xxiii (1938-39). (D. M. B. pe M.) 

HAWORTH, SIR WALTER NORMAN (1883-1950); 
British organic chemist, sharer with Paul Karrer of the 1937 Nob 
prize in chemistry for his work on carbohydrates and vitamin ¢, 
was born on March 18, 1883, at Chorley, Lancashire, Eng. A grad: 
uate of Owens college, Manchester, he received his Ph.D. at Göt- 
tingen. From 1911 to 1948 Haworth held positions at the Imperial 
college, London, at St. Andrews university, at Kings college, New: 
castle (1920-25), and the directorship of the chemistry depart: 
ment at Birmingham university (1925-48). With W. H: Perkin, 
Jr., and Otto Wallach he investigated terpenes. Associated with 
T. Purdie and J. C. Irvine at St. Andrews, he turned to carbo- 
hydrates. By 1928 he had decided the constitution of maltose, 
cellobiose, lactose, gentiobiose, melibiose, gentianose, raffinose an 
the ring structures of glucosides of normal sugars. Examination 0 
polysaccharides settled the basic features of the starch, cellulose, 
inulin and xylan molecules. In 1932 Haworth developed a meth 
to ascertain the chain lengths in methylated polysaccharides, 8t 
important structural problem. In 1934, with E. L. Hirst, Hawotl 
announced the first laboratory synthesis of a vitamin, ascorbic 
acid, so that less expensive commercial production was made pos 
sible. Later work led to further co-ordination of chemistry, phys!“ 
and biological problems related to bacterial polysaccharides. His 
book The Constitution of Sugars (1929) is a classic. From 194 
he served on the committee for advances in carbohydrate chen 
istry. He became a fellow of the Royal society in 1928. Recipe” 
of the Longstaff, Davy and royal medals, he was knighted in 194) 
after war service as chairman of a general research board. Retit 
in 1948, he died at Birmingham, March 19, 1950. (V: BA 

HAWORTH, a stone-built village of worsted workers andt 
name of a former urban district in the West Riding of Yorkshir 
Eng., lies on the declivity of a moorland salient overlooking z 
river Worth. The village is now in the borough of Keighley. d 
clesiastically, before 1864 it was a chapelry under Bradford, aM 
to this minor cure in 1820 the Rev. Patrick Brontë broug’ ie 
wife and six children including Charlotte, Emily and Anne. At iih 
top of the town the church of St. Michael—thrice rebuilt, but w 
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an old tower—contains memorials to all the family. The adjacent 
parsonage (1779) was given in 1928 by Sir James Roberts to the 
Brontë society as a home for the society’s museum, established in 
1995: the personal and literary relics housed there include the 
Bonnell collection from the U.S. Places in the novels which are 
associated with local buildings are Wuthering Heights (either 
High, or Top, Withens on Haworth moor, or High Sunderland hall 
above Halifax, demolished in 1950); Thrushcross Grange (Ponden 
hall, which now overlooks Ponden reservoir, or Shibden hall near 
Halifax); and Ferndean Manor (Wycoller hall, now maintained by 
Colne corporation, beyond the Lancashire boundary): 

See also BRONTE, CHARLOTTE, EMILY AND ANNE. 

(C.K. C.A) 

HAWTHORN is a shrub or tree of the genus Crataegus, of 
the rose family (Rosaceae; g.v.), overwhelmingly North American, 
but known also in Europe, north Africa and Asia Minor. They are 
unknown south of the equator. In eastern North America there 
are over 100 species; some estimate the number as nearer goo. 

Hawthorns comprise a prolific group of thorny shrubs and trees 
with alternate, simple leaves, nearly always toothed or lobed, 
The flowers are white or pink, usually borne in clusters (corymbs), 
rarely solitary, and followed by often showy, red, blue or black 
fruits suggesting a miniature apple, containing bony nutlets or 
stones. All have hard wood, hence the name Crataegus, from the 
Greek kratos, “strong.” 

The use of the hawthorn as a boundary for fields certainly dates 
from Roman times, but its use as a pleached hedge appears to have 
been since about the end of the 17th century. Annual pruning, to 
which the hawthorn is particularly amenable, is necessary if the 
hedge is to maintain its compactness and sturdiness. When the 
ae part shows a tendency to go bare. the strong stems may be 
split, bent over and pegged to the 
ground, so that new growths may ie peepee 
start. nee 

The tree is particularly suited | oe 
to the common practice of ditch- = 
ing and hedging’ as it thrives on 
the earth thrown up from the 
ditch, The combination of sturdy |” 
twigs, hard wood and many | 
thorns makes a formidable barrier 
to cattle and hogs. It is seldom © 
used for this purpose in America, é 

In Great Britain the name haw- 
thorn is confined to two species: 
Mien (or oxyacan- 
A ae om C. monogyna, both 
anid iene Hite hedgerow thorn 
that Mir ethorn. They differ in 
suit ane is only one stone in the 
the frutt Huh Sed but two in r 
a Hay of C. oxyacantha. The fruit of both are commonly known 
au i „Often they are not distinguished as different species be- 

Both at Superficial resemblance is striking. x -gri 

ANA E deeply lobed leaves, many thorns, white or pinkish 
mally aa ay and rather persistent and profuse red fruit. Nor- 

ti tlie would be medium sized (15-25 ft.), round-headed trees, 
di anise use for hedges and frequent pruning make of them 
Mmonogyn ah practically impenetrable barriers, especially C: 

ithon, Ae is preferred for hedges. 
of the plane’ Owers emit the faint odour of decayed fish as a result 
legends ca $ mixture of coumarin and aminoid compound. Many 
of hawthorn 4 Tustics warn against bringing flowering branches 
in the famil Into their houses as it was supposed to portend death 
and Bene: More factual is the avoidance of hawthorn by bees 
8 ETTAN that the plant is pollinated only by flies. 
United ee of hawthorns for ornament is extensive in the 
ound in th es where the finest collections in the world will be 
Amold arp © Genesee Valley park at Rochester, N.Y., and at the 
Pre aan of Harvard university at Jamaica Plain, Mass. 
i tanding species for cultivation, outside the English 
> either for their showy flowers or for their spectacular, 
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often persistent, coloured fruit or both, are the following: the 
Washington thorn (C. phaenopyrum),a tree from the southeastern 
U.S. with red fruit; the pear haw (C. calpodendron), a shrub from 
eastern North America with orange-red fruit; the cockspur thorn 
(C. crus-galli), a shrubby tree of eastern North America with red 
fruit; Crataegus lavallei, a hybrid hawthorn whose brick-red fruits 
persist throughout the winter; Crataegus arnoldiana, a tree up to 
30 ft. high with pear-shaped red fruit, native from Massachusetts 
to New York; and the red haw (C- mollis), a tree from the central 
US. with scarlet fruit one inch thick. (N. Tr.) 

HAWTHORNE; NATHANIEL (1804-1864), one of the 
greatest fiction writers in American literature, was born in Salem, 
Mass., on July 4, 1804. His earliest American ancestor, William 
Hathorne (the w was added by Nathaniel himself when he was in 
college), came from England to Massachusetts Bay colony with 
John Winthrop in 1630, Later, asa magistrate in Salem, he 
ordered the public whipping of a Quakeress. William’s son John 
was one of the three judges (the other two being Samuel Sewall 
and William Stoughton) in the Salem witch trials in 1692. Na- 
thaniel was sensitively aware of the prominence of these 17th- 
century ancestors, and wondered if the decline of his family’s 
fortunes (his immediate forebears had followed the sea with in- 
different success; his father had died in a faraway port when 
Nathaniel was four years old) might be a retribution for their 
crimes. ` Nathaniel’s boyhood’ was spent in Salem and in Maine, 
near Lake Sebago, where he enjoyed outdoor sports. He attended 
Bowdoin college, at Brunswick, Me., and was graduated in the class 
of 1825. Three fellow collegians became his lifelong friends: 
Franklin Pierce, 14th president of the United States, belonged to 
the class just before him; Horatio Bridge, commodore in the United 
States navy, and Henry Wadsworth Longfellow, the poet, were of 
his own class, 

After college, Hawthorne returned to his mother’s home in Salem, 
and devoted himself closely to mastering the craft of fiction. He 
read much and wrote much. Being his own severest critic, he 
destroyed much of what he wrote. After publishing a rather un- 
distinguished “college novel,” Fanshawe (1828), he happily hit 
upon the short tale as a distinctive métier. 

His tales were published first in various periodicals, and later 
collected in book form. Twice-Told Tales, his first collection, 
appeared in 1837; a second, enlarged edition appeared in 1842. 
Since these volumes brought their author more fame than money 
(the 1842 Tales was highly praised by Poe), he held a job in 1839- 
40 in the Boston customhouse to eke out his income, and for six 
months in 1841 he was a resident at Brook Farm (q.v.). Mean- 
while he had met (in 1839) and fallen in love with Sophia Peabody 
(one of the three famous “Peabody sisters”), and she with him, 
and after their marriage on July 9, 1842, they went to the “Old 
Manse” in Concord, Mass., to live. Their life together during the 
three and one-half years at the Old Manse, as recorded in Haw- 
thorne’s American Notebooks and his essay “The Old Manse,” is 
a famous marital idyl of American literature. 

In Concord, Hawthorne saw a good deal of his neighbours, Ralph 
Waldo Emerson and Henry David Thoreau; he welcomed their 
companionship while rejecting their transcendentalism. At the 
Old Manse, too, he returned to the writing of tales, with the same 
result as before: literary success, monetary failure. Mosses From 
an Old Manse, a new collection, appeared in 1846. Not being able 
to pay his rent, however, he with his wife and daughter, late in 
1845, had moved to his mother’s house in Salem. In 1846 he 
received from the Polk administration (he had always been a loyal 
member of the Democratic party and he had pulled all the political 
strings he possibly could to get this appointment) a position in the 
Salem customhouse. Three years later he was turned out of office 
when the Whigs came into power under Zachary Taylor. 

Hawthorne was very angry (especially at the local bigwig Charles 
Wentworth Upham, whom he was to lampoon recognizably in the 
character of Judge Pyncheon in The House of the Seven Gables), 
and appealed to influential friends in the effort to force his rein- 
statement, making the point that literary men were traditionally 
entitled to sinecures from government; but the spoils system was 
already firmly established. Hawthorne later saw his dismissal as 
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a great blessing (“Thank God for my enemies,” he said), for in 
the gloom of his disappointment and chagrin he had sat down to 
write The Scarlet Letter. The book, which appeared in 1850, made 
him famous. It was eventually to be recognized as probably the 
greatest of American novels. 

The sharp local references in “The Custom House,” the intro- 
ductory essay to The Scarlet Letter, made Hawthorne persona non 
grata in Salem, and, looking westward for a change of air, he and 
his family settled in “the little red house” near Lenox, overlooking 
the Stockbridge Bowl in the Berkshires. There Hawthorne wrote 
The House of the Seven Gables, a sombre study in heredity, which 
appeared in 1851. And there he enjoyed the stimulating friend- 
ship of Herman Melville, who lived in nearby Pittsfield, This 
relationship was one of the most fortunate in American literature; 
each encouraged and stimulated the other. Melville wrote an 
enthusiastic essay, “Hawthorne and His Mosses,” in praise of 
Hawthorne, and was undoubtedly influenced by Hawthorne’s work 
at many points; the similarity between “Ethan Brand” and Moby 
Dick (which appeared in 1851, with a dedication to Hawthorne) 
is only one instance of Melville’s indebtedness. Hawthorne, being 
15 years Melville’s senior, was less susceptible to influence; but 
his admiration for Melville and his work was very great. 

These two writers at least confirmed each other in the opinion 
that the romantic, progressive 19th century took much too rose 
coloured a view of the human condition; that the Emersonian 
optimism so dominant in the century was premature; that a bal- 
anced view of man even in the new world (the essential human 
condition being indeed the same in the new world as in the old, since 
the mere expedient of removing to a new continent could hardly be 
expected to make sinful man sinless) would have to include some- 
where along the line something approximating Jonathan Edwards’ 
notion of “original sin.” Hawthorne and Melville (patriotic, 
democratic Americans that they were) would stand together on 
some such proposition as this in an American world which seemed 
to believe that Americans could:do no wrong, 

Late in the autumn of 1851 the Hawthornes—Nathaniel, Sophia, 
Una (born in 1844), Julian (born in 1846) and Rose (born in 1851) 
—treturned to eastern Massachusetts (Hawthorne had always pre- 
ferred ocean to mountains), and settled for the winter at West 
Newton. There Hawthorne wrote The Blithedale Romance, a 
study of a socialist.community based upon his residence at Brook 
Farm. In the spring of 1852 he purchased “The Wayside” in 
Concord. There, Franklin Pierce having been nominated for the 
presidency by the Democrats, he loyally wrote a campaign biog- 
raphy, and after Pierce’s election he accepted, in 1853, the lucrative 
appointment, generously bestowed by Pierce, to the consulship 
at Liverpool. 

The Hawthornes were in England from 1853 to 1857, Hawthorne 
resigning his post at the end of Pierce’s administration, He 
performed his consular duties faithfully and efficiently, and at 
the same time found leisure for much travel and sight-seeing, the 
rich record of which can be read in his English Notebooks. Nearly 
two years (1858-59) were spent in Italy—in Rome and in Florence 
—and there again he recorded in a voluminous journal his acute 
observations (see his Jtalian Notebooks). In the autumn of 1859 
the Hawthornes returned to England, where, at Redcar on the 
German ocean and later at Leamington, Hawthorne wrote The 
Marble Faun, his last completed novel and his most earnest study 
of the problem of good and evil. The book appeared early in 1860, 
being published simultaneously in London and in Boston; in Lon- 
don it was given the title Transformation, and it has remained so 
known and referred to among the English. In June of the same 
year, the Hawthornes returned to America and settled at The 
Wayside, after an absence of nearly seven years. The residence 
abroad had been rewarding. Hawthorne had seen the places he 
had always longed to see; he had studied sympathetically sculpture, 
painting and architecture; he had stored up impressions. One 
sorrow, however, darkened both retrospect and prospect: Una 
had nearly died of the fever in Rome, and though improved, did 
not completely recover upon her return to America. 

Mrs. Hawthorne believed that her husband’s failing health, 
noticeable upon their return, was the result of anxiety for Una, and 
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also of some deep-seated Roman infection which he himself haq 
contracted, Whatever the reason, Hawthorne’s health after 186 
failed rapidly and mysteriously. He managed to salvage some of 
the material of the English journals (he had incorporated a good 
deal of the Italian journals in The Marble Faun) in a series of 
essays published in the Atlantic Monthly and later collected under 
the nostalgic title Our Old Home, But his attempts at imaginative 
literature proved less successful. He filled hundreds of manu. 
script pages with drafts of stories, but the old skill seemed to have 
deserted him. Septimius Felton and Dr. Grimshawe’s Secret, pub. 
lished posthumously, were fragmentary and inferior to their 
author’s best work, 

In 1862 Hawthorne visited Washington and the battlefields of 
northern Virginia, and wrote for the Atlantic an article entitled 
“Chiefly About War Matters,” which is remarkable for its con- 
temporary portrait of Lincoln, The dedication of Our Old Home, 
in 1863, to Pierce, who was sympathetic with the Southern side of 
the war, caused a flurry of protest around Boston. But Hawthorne, 
while loyal to the North, insisted that the dedication was a fitting 
and deserved compliment to his friend. “If Pierce is so exceed- 
ingly unpopular,” he told his publisher, James T. Fields, “there is 
so much the more need that an old friend should stand by him,” 
He died in his sleep on May 19, 1864, at Plymouth, N.H., where, 
accompanied by the faithful Pierce, he had stopped overnight, en 
route to the White mountains. Longfellow’s poem “Hawthorne,” 
written soon after the burial in Concord, spoke of his friend's 
“wand of magic power.” 

Hawthorne’s high rank among American fiction writers, and in- 
deed among the fiction writers of the world, is the result of at 
least three considerations, which can be particularized with some 
definiteness. 

First, he was a skilful craftsman, He had an architectonic 
sense, a sense of form. (Henry James was to resemble him in this 
respect.) The structure of The Scarlet Letter is tightly integrated. 
It has a beginning, middle and end, No chapter, no paragraph, no 
sentence even, could be omitted without doing violence to the 
whole. The four characters—Hester Prynne, Arthur Dimmesdale, 
Roger Chillingworth and little Pearl—are inextricably bound to- 
gether in the tangled web of a life situation which seems to have no 
solution. The calculated use of the “scaffold” in three crucial 
scenes (at the beginning, middle and end) gives unity of place. 
The tightly woven plot gives unity of action—an action which rises 
slowly but inexorably to the climactic scene of Arthur’s public 
confession, The same structural virtue is found in Hawthorne's 
other writings also, especially in the shorter pieces or “tales.” 

Hawthorne not only had a sense of structure, he had a sense of 
style. His was the older classic, literary style, but one remarkable 
nevertheless for its directness, its clarity, its firmness and its sure- 
ness of idiom. Fields tells us that when, on occasion, he querie 
some phrase in a manuscript, Hawthorne could always point to 
a precedent in the King James Bible. And indeed there is in 
Hawthorne that infallible rightness of language which is a mark 
of literary greatness. The great writer must first of all be mastet 
of the word, master of le mot juste. This is a truth learned later 
from Henry James and T. S. Eliot, and it is important to give t0 
Hawthorne his rightful place as their predecessor in this tradition. 

A second reason for Hawthorne's greatness is his moral insight. 
He inherited the Puritan tradition of moral earnestness; he W% 
concerned everywhere with what the theologians would call “orig 
inal sin.” But it should be noted that the background of Haw 
thorne’s religious attitudes is not confined to New England Puritan- 


ism; it reaches to pre-Reformation times, and can be regarded i | 


certain basic respects as essentially Catholic. As for New Englan 
Puritanism, he was critical of its narrowness, intolerance a" 
cruelty. A story like “The Maypole of Merrymount” is just % 
critical of the bigoted zealots as of the wanton revelers. 4 ra 
thorne’s general position can more properly be called Christian 
than Puritan. 

Hawthorne was deeply involved in the perennial debate concert 
ing the nature of man. In his own century there was 4 stro 
“romantic” current of thought which insisted that man is innately 
good. This view stemmed from Rousseau, and its chief proponer 
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jn American literature was Emerson. “Trust thyself,” proclaimed 
Emerson. Hawthorne was not unresponsive to the romantic 
fascination. His treatment of Hester in The Scarlet Letter shows 
alatent sympathy. Hester is a splendid self-reliant heroine. She 
js never truly repentant for the act of adultery committed with 
the minister. She never quite understands the minister’s agony of 
conscience. “What we did,” she says to Arthur, “had a consecra- 
tion of its own.” When she meets the minister at the brookside, 
she tears the scarlet letter from the bosom of her dress and casts 
it on the ground. This casting aside of the letter was Hester’s 
“romantic revolt.” The action of the story at this point seems to 
suggest that there is much to be said for Hester’s position. It is 
the kind of action which might have been applauded by great roth- 
century romantics like Byron or Browning. 

But there is more to be said, the story seems to say, for the 
claims of law and conscience. Arthur speaks of “the law we 
broke.” Hester redons the letter, at the insistence of the child 
Pearl, The lovers do not elope, as Hester planned, but instead 
Arthur, in the profoundly moving climactic scene, mounts the scaf- 
fold, speaks his confession to the assembled parishioners and dies 
with a smile on his lips and Pearl’s hand in his own. There is no 
“romantic escape” here; rather, a firm and resolute facing (heartily 
ba Snnt by arenes pienelis of the 

ological and moral facts.of the human condition. 

All of Hawthorne's fiction shows pride as the great besetting 
sin, whether it is the intellectual pride of Ethan Brand or the 
teforming zeal of Hollingsworth in The Blithedale Romance or the 
arrogation to oneself of godlike power, as in the case of Aylmer 
mrt,” or a selfish concern for one’s reputation, as 
with Arthur Dimmesdale who played the hypocrite in his Puritan 
parish for seven years. Man is a fallible, imperfect being in 
Hawthorne’s stories. He is isolated from his fellows by his end- 
less volvement; one of his most memorable tales is ap- 
propriately entitled “Egotism, or the Bosom Serpent.” Man can 
ll only through humility, only through the surrender er 

e proud, stubborn individual will to the divine will. Man finds 
his life only through losing it. Humility (not the vain-boasting 
“Trust thyself”) is the best solvent, the true equalizer in human 
et The tales and novels of Hawthorne embody these truths 

enduring dramatic situations. 

A third reason for Hawthorne's eminence is his mastery of alle- 
gory and symbolism. The allegorical method was depreciated in 

wthorne’s own century, but the critics of the 2oth century have 
tecognized its merit. All great fables, in a sense, are allegories. 
Symbols enlarge and deepen the meaning. Hawthorne’s symbol- 
ism is especially successful in The Scarlet Letter. Places, char- 
acters and incidents take on larger meanings. The scaffold stands 
ir Punishment at the beginning and for expiation at the end. The 
ia. 18a place where one goes morally astray. The scarlet letter 
a for adultery; but more than that, for any sin; and 
tiene” as its scope enlarges more and more, for all faults 

eet, ee ok ra the happy a epee 
man i i “fortunate fali. 

oe sin and SE al ainara ani wisdom not 
h erwise attainable. Adam fell, these remarkable fictions seem to 

y, that we might ultimately rise to a loftier paradise than his. 

is A Sete the mome = the weep 

a se have recommende: awthorne’s work Wi s] 
Cogency to readers of the mid-zoth century and after. The dangers 
be tensions of the modern atomic, anxious age seem reflected al- 

inf Claitvoyantly in his symbolic depths. 

Wome’ —C. P. Lathrop (ed.), The Complete Works of Haw- 
ae (883) ; G. P. Lathrop, A Study of Hawthorne (1875) 5 
Julian Hawt awthorne in the “English Men of Letters Series (1879) ; 
George ene: Nathaniel Hawthorne and His Wife, 2 vol. t Ba) 
rs Sekier to? Nathaniel Hawthorne in the ‘American Rendall 
Ue), he dno antank, By Mth Hower 
Me) The English Notebooks by Nathaniel Hawthorne (1941); F- O. 
Hawthorne’ American Renaissance (1941) ; Randall Stewart, Nathaniel 
The New ree Biography (1948); Mark Van Doren, Hawthorne in 
son, Haw, ran Men of Letters Series” (1949) ; Edward H. pari: 
Mhorne’s prozne: the Last Phase (1949) ; Richard Harter Fogle, Haw- 
ction, the Light and the Dark (1952) ; Edward H. Davidson 
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(ed.), Hawthorne’s Dr. Grimshawe’s Secret (1954) ; Hyatt H. Waggoner, 
Hawthorne, a New Evaluation (1955); Floyd Stovall (ed.), Eight 
American Authors: a Review of Research and Criticism, Modern Lan- 
guage Association (1956); Roy R. Male, Hawthorne (1957). 

(R. St.) 

HAY, SIR GILBERT (Sir Guzert [or] THE Have) (fl. 
1456), Scottish translator of works from the French whose prose 
translations are the earliest extant examples of literary Scots prose. 
He probably belonged to the family of the Hays of Errol, and if 
he was the “Gylbertus Hay” named in the registers of St. Andrews 
university in 1418 and 1419, must have been born about 1403. 
That he received degrees as a master of arts and as bachelor in 
decrees, that he became a knight and that he was at some time 
chamberlain to the king of France (Charles VII) are facts known 
from his own description of himself at the beginning of the manu- 
script of his prose translations: he is known to have been in France 
by 1432. By 1456 he had returned to Scotland and had entered 
the service of the earl of Orkney and Caithness, at whose request 
he began in that year the translation of three of the most popular 
works of the middle ages: Honoré Bonet’s L’Arbre des Batailles 
(as The Buke of the Law of Armys or Buke of Bataillis) ; Le Livre 
de Vordre de chevalerie, a French version of Raimon Lull’s Libre 
de cavayleria (as The Buke of the Order of Knichthood); and 
Le Gouvernement des Princes, a French version of the pseudo- 
Aristotelian Secreta secretorum (as The Buke of the Governaunce 
of Princes), The second of these precedes William Caxton’s 
translation by at least ten years. ‘These remained in manuscript 
until found in Sir Walter Scott’s library at Abbotsford and edited 
for the Abbotsford club by D. Laing in 1847. An edition for the 
Scottish Text society (2 vol., 1901-14) by J. H. Stevenson has an 
introduction containing all that is known of Hay’s life. 

By 1456 he must have become a priest, for the earl’s father-in- 
law, in a will dated then, left him instructions to say ten psalters 
for his soul. He was apparently still alive in 1499. 

Hay is named as a poet in William Dunbar’s Timor mortis con- 
turbat me and by Sir David Lyndsay in his Testament and Com- 
playnt of the Papyngo. His only extant poetical work, The Buik 
of Alexander the Conqueror, is a translation of the French Roman 
d’Alexandre. It is in heroic couplets and a portion remains in a 
manuscript copy at Taymouth castle; extracts were printed by 
A. Herrmann in 1898. This shows interesting differences in treat- 
ment from other versions and, like his prose, a thorough knowl- 
edge of French, and vigour in the use of his own language. 

HAY, JOHN MILTON (1838-1905), U.S. statesman and 
author best known for his activities as secretary of state under 
Presidents William McKinley and Theodore Roosevelt, was born 
at Salem, Ind., on Oct. 8, 1838. He graduated from Brown uni- 
versity in 1858, then studied law in Springfield, Ill., in a law office 
next to that of Abraham Lincoln, and was admitted to the bar 
on Feb. 4, 1861. A week later Hay went to Washington with 
Lincoln as an assistant private secretary. He served in this ca- 
pacity along with John George Nicolay until President Lincoln’s 
death in 1865. 

Hay was secretary of the U.S. legation at Paris in 1865-67, 
chargé d'affaires at Vienna in 1867-68 and secretary at Madrid 
in 1869-70. After his return to the United States he was for five 
years an editorial writer on the New York Tribune ; in 1879-81 he 
was in government service again as assistant secretary of state. 
Upon the inauguration of Pres. William McKinley in 1897 Hay 
was appointed ambassador to Great Britain, from which post he 
was transferred in 1898 to that of secretary of state. He remained 
in this office until his death at Newburg, N.H., on July 1, 1905, 

Hay’s tenure as secretary of state came at a turning point in the 
history of American diplomacy—the era when the United States 
emerged as a great power in the world. He helped negotiate the 
peace with Spain after the war of 1898, forwarding to the peace 
conference in Paris the decision of McKinley that the United 
States would keep the Philippine Islands—the most momentous 
result of the war. He managed the settlement of difficulties with 
Germany over Samoa in 1899 and in the same year persuaded 
McKinley that the United States should champion equal trading 
rights for all nations in China. Hay’s first open-door note of 1899 
was followed by a novel proposal (the second open-door note) to 
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the great powers in 1900, in the midst of the Boxer rebellion, that 
the nations should preserve China’s'territorial and administrative 
integrity. Hay in 1903 assisted Pres. Theodore Roosevelt in the 
diplomatic maneuvers that led to the independence of Panama 
and the construction of the Panama canal, Previously he had ar- 
ranged with the British ambassador in Washington, Lord Paunce- 
fote, the Hay-Pauncefote treaty of 1901, which abrogated the 
Clayton-Bulwer treaty of 1850 and looked toward construction 
of the canal by the U.S. He arranged an agreement over the 
Alaska boundary through a joint Anglo-American commission in 
1903. 

Throughout his life Hay found time for literary composition, and 
his Pike County Ballads (1871) and The Bread-Winners (1883) 
were well received. His Abraham Lincoln: a History (1890), writ- 
ten with John G. Nicolay, was for years the standard account of 
Lincoln’s life. The Nicolay and Hay edition of Lincoln’s Complete 
Works (1894) has since been superseded by Roy P. Basler’s Col- 
lected Works of Abraham Lincoln (1953). 

Brsri0crapHy.—wWilliam Roscoe Thayer, The Life and Letters of 
John Hay (1915); Alfred L, P. Dennis, Adventures in American Diplo- 
macy 1896-1906 (1928); Tyler Dennett, John Hay: From Poetry to 
Politics (1933). 

HAY, OLIVER PERRY (1846-1930), U.S. paleontologist 
and author of many valuable works on fossil vertebrates, was born 
in Saluda, Ind., May 22, 1846.. He was graduated from Eureka 
college, Ill., in 1870 and joined the college faculty as professor 
of natural sciences in the same year. He held the same position 
at Oskaloosa college, Ia., from 1874 to 1876 and at Abingdon col- 
lege, Ill, from 1877 to 1878. In 1879 he became professor of 
biology and geology at Butler university, Indianapolis, Ind., where 
he remained until 1892. He served as assistant curator of zoology 
at the Field Museum of Natural History in Chicago from 1895 to 
1897 and subsequently went to the American Museum of Natural 
History in New York where he worked from 1901 to 1907, serving 
first as assistant and later as associate curator. He was employed 
by the Carnegie institution, Washington, D.C., where he did re- 
search on the history of the vertebrates of the Pleistocene epoch 
in North America, from 1912 until his retirement in 1926. He 
was.also employed during his lifetime as assistant in the geological 
surveys of Arkansas (1884-88), Indiana (1891-94 and 1911-12) 
and Iowa (1911-13). He died in Washington, D.C., Nov. 2, 1930. 

Among Hay’s works on various phases of vertebrate paleon- 
tology the following are outstanding: The Bibliography and Cata- 
logue of the Fossil Vertebrata of North America (1902); The 
Fossil Turtles of North America (1908); Pleistocene Period in 
Indiana and its Vertebrates (1912); Pleistocene Mammals of Iowa 
(1914); and a three-volume study of the vertebrates of the 
Pleistocene epoch in North America (east of the Mississippi river, 
1923; the middle region, 1924; the western region, 1927). In 
1929-30 Hay published the two volumes of his Second Bibliog- 
raphy and Catalogue of the Fossil Vertebrata of North America, 
and it is for this work and his earlier bibliography and catalogue 
that he is most noted. 

HAY (Y Gerr), once known as Welsh Hay but now as Hay- 
on-Wye, is a market town and urban district of Brecknock- 
shire, Wales, 16 mi. N.E. of Brecon by road, Pop. (1961) 1,327. 
It occupies the slopes of a hill on the south bank of the Wye, 
which there separates Brecknockshire and Radnorshire and imme- 
diately below enters Herefordshire, from which Hay is separated 
by a small brook. There are scattered remains of the old town 
walls and, onthe summit of the hill, the tower and gateway of the 
castle, which was probably built in the reign of William Rufus. 
On the riverside is the Warren, the public park. The town and 
the magnificent range of the Black mountains behind it to the 
south form part. of the Brecon Beacons National park. Hay 
lies in rich agricultural land noted for its livestock and particularly 
for the white-faced Hereford pedigree cattle. The Wye yields a 
fine stock of salmon annually. At Clyro, 1 mi. N.W. in Radnor- 
shire, the Rev, Francis Kilvert began his Diary. (F. W. SE.) 

HAY; see GRASSLAND. 

HAYA, an East African people of the Interlacustrine Bantu 
group, also known as the Bahaya, Wahaya; Baziba or Waziba, who 
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inhabit the northwestern corner of Tanganyika between the Kagera 
river and Lake Victoria, Although forming a single modern ad- 
ministrative district (Bukoba) with a single local government; the 
Haya peoples, whose language is very similar to that of the Nyoro, 
were traditionally divided among eight small states ( Kiamtuara, 
Thangiro, Kianja, Karagwe, Maruku, Bugabo, Kiziba, Missenyi). 
each under a ruler called the Mukama. Together they numbered 
about 300,000 in 1960, The production of coffee, an indigenoys 
crop, was expanded under German and British administration to 
form the basis for a thriving modern economy;) the staple food, 
however, is the plantain. 

As among the Nyoro, there are two main elements in the popu- 
lation; the pastoral Nfula, or Hima (Bahima), and the more agri- 
cultural Iru (Bairu). In some of the states, the rulers are ap. 
parently Hima, while in others the dynasties are related to the 
Nilotic Bito (Babito) rulers of the Nyoro. Traditionally, rulers 
appointed subordinate chiefs and officials from both royal and.com- 
moner clans. Age groups of boys were brought to the capital for 
military and character training. Traditional religion resembled 
that of the Nyoro.: See also BANTU (INTERLACUSTRINE) ; Nyoro; 
TANZANIA, UNITED REPUBLIC oF: The People. 

BrsiiocraPHy.—H. Cory and M. M. Hartnoll, Customary Law of the 
Haya Tribe (1945); J. P. Moffett, Handbook of Tanganyika (1958); 
A. I. Richards, East African Chiefs (1960). ¥ (L. A. Fs.) 

HAYA DE LA TORRE, VICTOR RAUL (1895- ___), 
Peruvian political theorist, founder and jefe (leader) of the Aprista 
party, Peru’s largest, was born on Feb, 22, 1895, in Truiillo, 
He was educated in Peru and England. As president of the Peru- 
vian federation of students in 1919 he led the students in creating 
popular universities to educate workers. After leading a mass 
demonstration May 23, 1923, protesting the dedication of Peru 
to the Sacred Heart of Jesus he was jailed. When he began a 
protest hunger strike he was deported. 

Haya founded the Alianza Popular Revolucionaria Americana 
(American Popular Revolutionary Alliance), popularly known as 
the Aprista movement, or Apra, May 7, 1924, in Mexico, From 
1924 to 1931 he traveled through the Americas and Europe, study- 
ing, writing and organizing. After Pres. Augusto Bernardino 
Leguía y Salcedo (1863-1932) was overthrown, Haya returned to 
Peru in 1931, as the Aprista candidate for president. The con- 
sensus is that Haya was elected; nevertheless his opponent, Col. 
Luis M. Sánchez Cerro (1894-1933), was inaugurated president. 
Sanchez Cerro imposed a sanguinary dictatorship and jailed Haya. 
Protests in all parts of the world apparently saved Haya from exe- 
cution. He was released after Sanchez Cerro’s assassination in 
1933. From 1934 to 1945 Haya lived in hiding in Peru, becoming 
a living legend as his underground life and writings became widely 
known. 

In 1945 the Aprista party was legalized and took the name 
Partido Popular (Popular party). Desiring a transitional admin- 
istration, the Apristas helped to elect José Luis Bustamante y 
Rivero president. His conduct in office and refusal to co-operate 
with the Apristas led to a new dictatorship under Gen. Manu 
Odría in 1948. 

Following his party’s orders Haya took refuge in the Colombian 
embassy Jan. 3, 1949. His status became a cause célèbre as the 
governments of Peru and Colombia argued about his right t0 
asylum. The case was taken to the International Court of Justice 
but the court’s decisions were never clear. On April 7, 1954; under 
pressure from the other American republics, Odria permitted Hay 
to leave Peru and go to Mexico. His asylum case stimulated the 
American republics to strengthen their treaty regulating politi 
asylum. Haya returned to Peru July 20, 1957, after constitu 
tional government under Manuel Prado had replaced Odri 
tyranny. (H. Kr.) 

In the 1962 Peruvian national elections Haya was the presiden- 
tial candidate for the Aprista party. His principal opponents wert 
the former dictator Odría and Fernando Belaúnde Terry from 
Popular Action party. After a bitter and violent campaign 
election took place on June 10. The official results gave Hayt 
32.97% of the popular vote, Belaúnde Terry 32.13% and O! ris 
28.45%. Since none of the candidates had received the minimu™ 
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(one-third of the total vote) required for election, the newly 
elected congress prepared to choose between the three. Aware 
that the army firmly opposed him and would try to block his elec- 
tion, Haya negotiated with Odria and seemed ready to give his 
congressional support to the former dictator. On July 18, 1962, 
however, the army took over the government. A military junta 
assumed power and annulled the June election, promising new 
elections in mid-1963. See also Peru: History. (X.) 

HAYASHI RAZAN (real name Hayasut Nosvuxarsu; also 
called DosHuN) (1583-1657), Japanese Neo-Confucian scholar, 
through whose influence, and that of his sons and successors, the 
philosophy of Chu Hsi (q.v.) became and remained the official 
doctrine of the Tokugawa shogunate, was born in Kyoto in August 
1583. At first a student of Buddhism, he became, through reading 
of Confucian literature and especially Chu Hsi’s writings, a de- 
voted adherent of Neo-Confucianism and a bitter opponent of 
Buddhism (see Conructanism: Neo-Confucianism). In 1604 he 
became a pupil of the Confucian scholar Fujiwara Seika, and on 
the recommendation of his master was employed by the shogunate 
in 1607. He served the first four shoguns, tutoring them in Neo- 
Confucianism and history at the same time that he was engaged in 
scholarly activities and in the drafting of diplomatic documents. 
The shogun Ieyasu may simply have wanted to make use of Ra- 
zan’s vast knowledge for the purposes of practical politics and 
conduct of international affairs. But the Chu Hsi philosophy 
proved to be a powerful support of the newly established feudal 
system, because there undoubtedly existed a very close inner re- 
lationship between the Chu Hsi philosophy and the ideology of 
Tokugawa feudal society. In 1630 the third shogun gave Razan 
an estate in Ueno, Edo, where he founded his private academy, a 
library, and a shrine of Confucius; these later were moved to 
Kanda and came under the direct control and support of the gov- 
ernment. 

Though Razan’s scholarship was wide, its nucleus was the Chu 
Hsi philosophy. He held that Heaven is the creator and sovereign 
ruler of the universe, immanent in all things; that the Way of Man 
Consists in participating in the work of Heaven (i.e., the Way of 
Heaven), and that the practice of the Way of Man begins with 
the Investigation of Things. Reinterpreting Shint6 from the point 
of view of Chu Hsi philosophy, Razan also developed a Shinté 

logy in which Reason is equated with Mind, anticipating the 
Ee nimi Shintd. (See further SHINTÕ: Confucian 
6. 


Hayashi Razan’s collected works were published as Razan Sensei 
Bunshū and Rasan Sensei Shishi (poems) by his sons Harukatsu 
and Nobukatsu after his death. They were republished in two 
volumes in 1918 and 1921, respectively. 
bese third son, Harukatsu, called Gahé, and his fourth son, 
poate called Dokkdsai, were born in 1618 and 1624 respec- 
off ly, both in Kydto. Gaho became his father’s successor as chief 

cial scholar, and Dokkésai also was employed by the shogunate. 

uring their father’s lifetime, they collaborated with him in com- 
ng histories and in the writing of such books as Kan-ei Shoka 
eiau-den (“Genealogies of the Distinguished Families in the 
pan"), Era”) and Honché Hennen-roku (“The Chronicle of Ja- 
ae After Razan’s death Gahd wrote a sequel to the latter 
(Hist teedited the whole under the title of Honchō Tsugan 
‘See ory of Japan”). See also JAPANESE PHILOSOPHY. 
yal meina nglish, Ishida Ichird, Tokugawa Feudal Society and Neo- 
pled by Jay m, in Philosophical Studies of Japan, vol. 5 (1964), com- 
ese 


a Society for the Promoti 
hee Hayashi Razan dga). Si 
and YASHI SENJURO (1876-1943), Japanese army officer 
Educate &t, was born on Feb. 23, 1876, in Ishikawa Prefecture. 
d and trained at the Military Academy and Military Staff 
of hae held many responsible posts. In 1931, as commander 
anci a troops in Korea, he ordered his forces to march into 
that ha d a without waiting for permission from Tokyo, an action 
mot hee to do with Japan’s success in that territory. Pro- 
of military general in 1932, he was appointed inspector general 
the Japane: 


panese National Commission of UNESCO and published by 
Science; and (in Ieee 


training, one of the three most important positions in 
Se peacetime army. In 1934 Hayashi succeeded Gen. 
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Sadao Araki as minister of war. He attempted to purge the army 
of Araki’s supporters, who had strong Fascist leanings, and by bold 
and varied means removed an estimated 5,000 officers from impor- 
tant posts. After his resignation in 1935, he took a position on the 
Supreme War Council. However, in February 1936, after the as- 
sassination of some of the principal Japanese military leaders, he 
and the other council members resigned. He became premier in 
February 1937 but remained in office only a few months; when a 
general election revealed that he had few supporters, he resigned 
on May 31. He died in Tokyo on Feb. 4, 1943. (S. L. Fx.) 

HAYASHI TADASU, CounrT (1850-1913), Japanese diplo- 
mat and statesman whose greatest diplomatic triumph was the 
Anglo-Japanese Alliance of 1902, was born in Chiba Prefecture on 
Feb. 22, 1850. Sent to study in England in 1866, he returned 
home just in time to join Enomoto Buyo in his last-ditch de- 
fense of the shogunate against the Meiji emperor’s armies. Im- 
prisoned until 1871 by the imperial government, he was then as- 
signed as interpreter to the mission headed by Iwakura Tomomi 
to the Western powers. Thereafter he joined the diplomatic 
service and also served in other governmental offices. Ap- 
pointed vice-minister for foreign affairs in 1891, he played a 
leading role in the renegotiation of the Anglo-Japanese Treaty in 
1894, 

In the following year, after participating actively in the con- 
clusion of the Treaty of Shimonoseki, ending the Chinese-Japanese 
War, Hayashi was dispatched as ambassador to China. In 1897 
he became minister to Russia and in 1899 was appointed minister 
to England. There he was to achieve his greatest diplomatic 
triumph. Alarmed by the expansion of Russian power in the Far 
East, which he viewed both as a threat to his country’s security 
and as an obstacle to the extension of Japanese interests, Hayashi 
was instrumental in concluding the Anglo-Japanese Alliance. Re- 
newed several times, the alliance was a pillar of Japanese foreign 
policy for the next 20 years (see Japan). After the Russo- 
Japanese War he completed his diplomatic career by serving as 
minister for foreign affairs from 1906 to 1908, Hayashi died in 
Tokyo on July 10, 1913. 

See A. M. Pooley (ed.), The Secret Memoirs of Count Tadasu Haya- 
shi (1915). (Hn. Kn.) 

HAYDEN, FERDINAND VANDEVEER (1829-1887), 
U.S. geologist, a pioneer investigator of the Western states who 
clarified many fundamental geological relationships in the Great 
Plains and Rocky Mountains, laying sound groundwork for sub- 
sequent researches, was born at Westfield, Mass., on Sept. 7, 1829. 
He graduated from Oberlin College in 1850 and Albany Medical 
College in 1853, in which year, with F. B. Meek, he visited the 
Dakota badlands. Their discoveries reinforced Hayden’s interest 
in the West and thus began scientific explorations prosecuted for 
three decades, Hayden’s industry and contagious enthusiasm be- 
coming legendary. In 1854 and 1855 he explored the upper Mis- 
souri country aided by American Fur Company employees; from 
1856 to 1860 he was attached to military expeditions. During 
the Civil War, he served the Union Army as surgeon of volunteers, 
being breveted lieutenant colonel for meritorious service. He 
became professor of geology at the University of Pennsylvania 
(1865-1872); he resumed explorations in 1866, and in 1867 or- 
ganized the geological and geographical survey of the territories, 
which continued 12 years and won worldwide acclaim. 

When federal surveys were consolidated in 1879, he became 
geologist with the United States Geological Survey. He played a 
leading role in the creation of Yellowstone National Park, which 
he had explored, and he popularized Western geology throughout 
the United States. The “Hayden surveys” launched numerous 
Scientists on brilliant careers, and their maps and about 50 pub- 
lished volumes embody scientific information of enduring value. 
In large measure they laid the foundation for the U.S. Geological 
Survey. He died at Philadelphia on Dec. 22, 1887. (F.M. Ft.) 

HAYDEN, HORACE H. (1769-1844), U.S. dentist, co- 
founder of the first dental college in the world, was born in 
Windsor, Conn., Oct. 13, 1769. He was for a time a school 
teacher and later became an architect, but about 1790 became 
interested in dentistry. Probably in 1804 he began to practise in 
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Baltimore, where he remained for most of his lifetime. He par- 
ticipated in the War of 1812 as a surgeon, a profession he had 
studied at the same time he learned dentistry. He was the 
founder, with Chapin A. Harris, of the Baltimore College of 
Dental Surgery, the first school of its kind in the world. It 
opened in 1840, its charter being dated Feb. 1 of that year, with 
Hayden as its first president and first professor of dental pa- 
thology and physiology, a post he retained until his death. The 
school continued in existence under its original name until 1923, 
when it became a part of the University of Maryland. In 1840 
Hayden also founded the American Society of Dental Surgery, an 
organization of which he was the first president. In addition to 
his interest in dentistry, he was much interested in geology and 
wrote a number of essays on geological subjects. Haydenite, a 
form of the mineral chabazite, was named for him. He died in 
Baltimore, Jan. 26, 1844. 

HAYDN, (FRANZ) JOSEPH (1732-1809), one of the 
greatest composers, perfected the early symphonic form, invented 
the modern string quartet and was the principal founder of the 
Viennese classical school. 

Haydn’s Life.—Born on March 31, or possibly April 1, 1732, 
at Rohrau, Lower Austria, Haydn was the second child and eldest 
son of Mathias Haydn and Anna Marie Koller. Most of Haydn’s 
ancestors came from the border state of Burgenland. Though 
Hungarian, Croatian, German, Austrian and Gypsy elements were 
spread throughout this state, the research of Ernst Fritz Schmid 
left little doubt that Haydn’s forefathers were German and Aus- 
trian peasants and that he was not, as was once believed, of 
Croatian origin. 

Concerning his early years, Haydn wrote in 1776: “My father 
was a wheelwright by profession, and served Count Harrach [whose 
country castle was at Rohrau], a great lover of music. [My 
father] played the harp without knowing a note of music and, as 
a boy of five, I sang all his simple little pieces correctly: this in- 
duced my father to entrust me to the care of my relative, the school 
rector in Hainburg, in order that I might learn the rudiments of 
music and other juvenile requirements . . . When I was seven, the 
late Kapellmeister von Reutter [the elder Georg Karl von Reutter, 
1708-72] passed through Hainburg and quite by accident heard my 
weak but pleasant voice. He forthwith took me to the choir house 
(of St. Stephen’s cathedral in Vienna) where, apart from my 
studies, I learned the art of singing, the harpsichord, and the violin 
—and from very good masters, Until my 18th year I sang soprano 
with great success, not only at St. Stephen’s but also at court. 
Finally I lost my voice, and then had to eke out a wretched exist- 
ence for eight whole years . . . I never would have learned what lit- 
tle I did, had I not, in my zeal for composition, composed well into 
the night. I wrote diligently, but not quite correctly, until at last 
Thad the good fortune to learn the true fundamentals of composi- 
tion from the celebrated Herr Porpora [Niccolo Porpora, 1685- 
1766], who was then in Vienna .. .” 

Not many of these “diligent” early compositions have survived, 
but two masses, the Missa Brevis in F and the Missa brevis alla 
cappella “Rorate coeli desuper” (rediscovered by H. C. R. Landon 
in 1957 at Göttweig abbey), certainly date from the period c. 1750; 
the latter mass also contains sufficient “not quite correct” pas- 
sages to suggest that it may be Haydn’s earliest surviving work. 
Probably some of the early piano sonatas (no. 1, 2, 7, 8, 9 of the 
collected edition) were written during these formative years. 

About the year 1757, Haydn was invited by an Austrian noble- 
man, Count Carl Joseph von Fürnberg, to spend the summer in 
Weinzierl castle, near Melk. On this occasion Haydn wrote his 
first string quartets, probably those contained in what is known as 
Opus 1 and four of the six contained in Opus 2. Before this date, 
he had written a comic opera, Der krumme Teufel, for the Viennese 
comedian and impresario Feliz Kurz-Bernadon, Although the 
piece was a great success and was played all over Germany, as 
well as in Prague and Pressburg, the music remains undiscovered. 

In 1759 Haydn was engaged as music director to Count Ferdi- 
nand Maximilian Morzin, whose summer castle was at Lukavec in 
Bohemia. There he wrote his first symphony and numerous di- 
vertimenti for wind band or for wind instruments and strings. 
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When the monastery and castle archives in Czechoslovakia were 
investigated by Landon in 1959 a number of lost works from the 
Lukavec period came to light. 

Haydn stayed only a short time with the Morzins, for the count 
fell into financial difficulties and the musicians were dismissed; 
but while the band was still intact, Prince Paul Anton (Pal Antal) 
Esterházy seems to have heard Haydn and subsequently invited 
him to become assistant Kapellmeister of the Esterházy court or- 
chestra. He accepted with alacrity, the contract dating from May 
1, 1761, On Nov. 26, 1760, he had married Maria Anna Keller, 
daughter of the wigmaker Johann Peter:Keller, who had befriended 
him ten years before. His childless marriage was most unhappy 
and Haydn’s animosity to his wife increased as the years went by, 

The engagement as assistant Kapellmeister to the Esterházy 
court at Eisenstadt and, in the winters, at Vienna proved decisive 
for Haydn’s career. He remained in the family’s service till his 
death. He was in command of a small but brilliant orchestra, a 
church choir and, at the beginning, a few operatic singers. The 
instrumentalists and vocalists were supplemented by local mu- 
sicians from Eisenstadt, 

In 1762 Prince Paul Anton died and was succeeded by his 
brother, Nicolaus Joseph (Miklós József; 1714-90), called “the 
Magnificent,” under whose reign the Esterhézys became famous 
throughout Europe as patrons of the arts, The prince was a pas- 
sionate lover of music and played the baryton (a bass viol with 
sympathetic strings), for which Haydn was required to write an 
enormous number of divertimenti. Nicolaus also enlarged the band 
and the operatic forces, and a regular opera season was soon in 
augurated. The singers were mostly Italian and the prince pre- 
ferred opera buffa to all other kinds of opera: At the beginning 
Haydn’s relationship to his patron was one of master and servant 
but, in the course of years, he managed to turn Nicolaus from a 
despotic and often ruthless ruler into a kindly and tolerant pro- 
tector. Haydn’s letters to Nicolaus, discovered in 1955, show the 
composer to have been a born diplomat. 

In 1766 Miklés opened an enormous new castle at the south 
end of the Neusiedler See called Esterhiza. It was intended to 
be a Hungarian Versailles, and it was certainly one of the most 
luxurious and fantastic aristocratic residences of the 18th century. 
There was an opera house, seating 500, and strolling players were 
housed in the castle for several months ofthe season. When the 
prince was in residence there was a theatrical performance, a com: 
cert, an opera or a marionette performance every night. 

During the 1760s Haydn’s fame began to spread throughout 
Europe. The Austrian and Czech monasteries did much to dis 
seminate his church music and also his symphonies, divertimenti, 
sonatas and concertos. Many of Haydn’s secular works are pre 
served only in one or more of the great monastery collections. 
Aristocratic patrons in south Germany, Italy and the Austro-Hun 
garian empire also assiduously collected his music and their li- 
braries are among the most important sources for his work. It 
also spread rapidly to France, where G. B. Venier in Paris pul 
lished a Haydn symphony as early as 1764 and R. de la Chevardiére 
followed with the first string quartets in the same year. 
Hummel of Amsterdam and Berlin and Robert Bremner of London 
also printed these quartets. . Within five or six years a large num 
ber of Haydn’s instrumental works had been printed, most of them 
in Paris. It was not until 1774, however, that Haydn himself 
actually arranged to have any of his works published and not 
1780 that he found a firm, Artaria of Vienna, that was willing t0 
issue all his new music. It is probable that Haydn never knew 0 
the existence of half the music printed under his name in Paris. 

Apart from moving from one Esterházy castle to the other 
Haydn traveled little. He and the other musicians were obliged t° 


remain available to Prince Esterházy almost without interruptio® 


The story of the “Farewell” Symphony (no. 45, F sharp minor 
is associated with the long stays that the prince made in Esterhaa 
In 1772, the musicians asked Haydn to write a piece of music thal 
would suggest to Nicolaus that they thought it time to return A 
Vienna and their families, When L. A. Tomasini and Haydn, Je 

alone at the end of the symphony, were blowing out their can es, 
the prince is reported to have said, “Well, if they go, we might # 
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well leave, too.” Whereupon the court departed thenext day. The 
anecdote shows Haydn’s tact in handling his princely patron; but 
it does not entirely explain the passionate romanticism of the 
symphony and indeed of all Haydn’s music during this period. The 
“mantic crisis,” which begins about 1768 and continues till about 
the year 1774, inaugurates Haydn’s maturity: the music written 
during these years, from the great Stabat Mater (1767) to the 
large-scale Missa Sanctae pe (c. 1773), would be sufficient 
to. Haydn among the ranks of the great. 

Bo aetcing decade (1774-84) shows a tendency to populari- 
gation, After the great quartets of Opus 20, the piano sonata in 
Cminor (no. 20) and the symphonies in minor keys (especially the 
so-called Trauer-Symphonie in E minor, no. 44), the ensuing com- 
positions seem in part pallid. This is not true, however, of the 
operas produced in this decade. Here, Haydn’s swift imagination 
fills page after page of beautiful music. He wrote about 10 operas 
and Singspiele in this decade, but until this music becomes generally 
known his importance as an operatic composer must be left un- 
decided. (7? Mondo della Luna, 1777, on a text by Carlo Goldoni, 
was revived in 1959 with great success.) 

Toward the end of the 1780s, the composer’s letters begin to 
show ape and dissatisfaction. He longed for his Viennese 
friends, among them Mozart, who in 1785 dedicated to him six 
of his finest string quartets. Haydn longed, in fact, for artistic 
freedom. In 1790, just as this situation threatened to become in- 
pains te Nicolaus died. His successor, Anton (Antal), 
cared nothing for music, dismissed the whole band and retained 
pead as nominal Kapellmeister and a few musicians for the 

t. The composer was free to go. Meanwhile, Johann Peter 
Salomon (1745-1815), one of London’s leading impresarios, hear- 
ing of the death of Prince Nicolaus, hastened to the Austrian capi- 
bs He rgd Haydn a double contract—one for 12 new pieces 
of music to performed at public concerts in the Hanover 
ce rooms in London, and one from Sir John Gallini for a new 

opera to be produced at the King’s theatre. Haydn needed 
No persuasion and the two men set off on Dec. 15, 1790, journey- 
ing through Munich, Wallerstein, Bonn and Brussels to London. 

In his artistic development, Haydn’s visits to England were 
ean events in his life. Esterhaza, beneficial though 

$, had outlived its usefulness. It is doubtful that he would 
ave’ become the great master he did were it not for the enormous 
stimulation provided by the English public. He was feted, lionized 
and treated as a genius. The public received his new “overtures” 
(actually the Salomon and London symphonies) with “shouts of 
applause.” Although his new opera L'Anima del Filosofo was 
completed, court intrigues prevented its being given and it was not 
Performed until 1951 in Florence. 

t the end of the first concert season, in June 1791, Salomon 
eae Haydn to stay another year. Salomon’s undertaking had 

ourse excited the jealousy of rival organizations, and the “Pro- 

fe onal Concerts” engaged Ignaz Pleyel, Haydn’s former pupil, 
eee London for the 1792 season and to organize a rival con- 
ie A ti the excitement soon died down because neither 

a nor Pleyel would stoop to disfavour the other; both series 
yed to sold-out houses. The strain of producing so many new 

Ces, of a constant social life and many fashionable pupils rather 
relief aging composer, however, and it was with considerable 

z Í that he returned to the continent. En route to Vienna, in 
“œ Summer of 1792, he stopped again at Bonn, where Beethoven 
na “Rona him. Haydn accepted the tempestuous young 

Hoe ae In a letter of 1793 to Beethoven’s patron, the 
will one da ologne, Haydn stated that “Beethoven [then aged 23] 
I shall be Y be considered one of Europe’s greatest composers, and 

> Proud to be called his teacher.” 

~aydn's return to Vienna was scarcely noticed in the Viennese 
country, “ia had to go to England to become famous in my own 
on his Ah e often bitterly remarked. The curiously cool reception 
second ‘urn in 1792 may have strengthened his decision to make 
> Journey to England in Jan. 1794. 
the ie compositions of the second London journey were 
string 4 Set of Salomon symphonies (no. 99-104), and the six 

Quartets (erroneously known by two different opus numbers, 
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each containing three works, Opus 71 and 74). On his second Lon- 
don visit, Haydn reached even greater heights of inspiration, par- 
ticularly in the last three symphonies (no. 102-104), of which 
no. 102, in B flat major, is one of the greatest of all symphonies. 
The public no longer regarded him as a sensation but as an old 
and well-loved friend. George III earnestly invited him to stay 
in England, but Haydn—for reasons that have never been made 
clear—preferred to return to his native Austria to serve a new 
Prince Esterházy, Nicolaus II. 

Again his arrival in Vienna, in the early autumn of 1795, was 
greeted with stony silence. Haydn’s real success with the Viennese 
public was first established with the late oratorios, and in the 20th 
century it is principally The Creation and The Seasons that en- 
dear him to the German-speaking public. 

Haydn seems to have received the text of The Creation from 
Baron Gottfried van Swieten while still in England. He began 
work on it in 1796, and the first performance on April 29 and 30, 
1798, at the Schwarzenberg palace in Vienna was an instantaneous 
success. 

Haydn’s duties with Prince Nicolaus IT, an unpleasant and des- 
potic patron with whom Haydn preserved only a conventional po- 
liteness, consisted primarily in writing a yearly mass for the name 
day of the princess Maria. His last six masses (1796-1802) are 
his greatest church works and the worthy successors to the London 
symphonies. They were performed in the Bergkirche at Eisen- 
stadt, where the prince resided when he was not in Vienna. 

During this period Haydn composed the six string quartets 
known as Opus 76, most of which were completed by 1797. He also 
rewrote the earlier oratorio, The Seven Words of the Saviour on the 
Cross (1785), adding vocal parts, the text of which was also by van 
Swieten (first performed at Eisenstadt, 1796). Honours were 
awarded to him in succession from Holland and Sweden, and from 
Paris and St. Petersburg. Finally Vienna conferred on him the 
coveted “Salvator” medal and the honorary citizenship of the city. 

In 1799 Haydn began The Seasons, the text of which van Swieten 
adapted from George Thomson’s poem. “Spring” was finished 
rapidly and was performed at the Schwarzenberg palace on March 
17, 1799; the remaining three parts were not completed until 1801. 
On April 24 of that year the first semiprivate performance of the 
complete work took place. 

“The Seasons broke my back,” Haydn is reported to have said; 
and indeed, apart from the last two masses of 1801 and 1802, he 
undertook no more large-scale works. During the last years of his 
life, shadowed by illness and the Napoleonic Wars, Haydn’s 
thoughts were constantly of death; he felt himself incapable of 
further work, and on his 74th birthday he made the pathetic state- 
ment to his biographer, G. A. Griesinger: “Music is boundless, and 
that which could be done is far greater than that which has hitherto 
been accomplished; I often have ideas which would increase the 
boundaries of the art far beyond its present scope, but my physical 
powers are not equal to the task.” 

In 1809, Napoleon besieged Vienna and in May entered the city. 
Haydn refused to leave his house and take refuge in the inner city. 
Napoleon placed a guard of honour outside Haydn’s house, and a 
few days before he died the enfeebled composer was much touched 
by the visit of a French hussars’ officer who sang “Mit Wiird’ und 
Hoheit” from The Creation. On May 31, 1809, Haydn died peace- 
fully and was buried two days later. “Not one single Viennese 
Kapellmeister was there to accompany his last journey,” a con- 
temporary report acidly notes. 

Haydn’s Achievement.—Haydn’s creative activity spans half 
a century—SO0 years that witnessed one of the most profound sty- 
listic revolutions in the history of music. Not only is he the first 
of the three great names of the Viennese classical style—Haydn, 
Mozart and Beethoven—but he also was a deciding factor in form- 
ing this style. At Haydn’s death his achievement was obvious to 
musicians throughout Europe. But during the 19th century, as 
fewer and fewer of his early and middle period works were played, 
his importance became obscured. It was not until the middle of 
the 20th century that his position again became clear. 

His achievement, however, is still considerably confused by the 
fact that an enormous number of works were wrongly attributed 
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to him. In the 18th century, publishers and professional music 
copyists did not hesitate to publish and circulate in manuscript 
under Haydn’s name works by J. B. Vanhal, Carlos d’Ordoñez, 
Leopold Hofmann, Karl Ditters von Dittersdorf and a score of 
others. It was not until about 1935 that the research was done 
by which most of this staggering amount of spurious Haydn could 
be attributed to correct authors. Just how staggering the numbers 
are may be seen in one instance: for 107 authentic symphonies, 
there are nearly 200 spurious. The difficulty in determining the 
genuine works is, moreover, complicated by the large stylistic gap 
that Haydn’s music bridges, ranging from the outgoing baroque to 
the advent of romanticism. 

Haydn’s early style is rooted in the Austrian and south German 
baroque, to which the Italian opera buffa added a stylistic ad- 
mixture typical of Austrian music about 1750. On the one hand 
there is in Haydn the strongly baroque Missa brevis in F and on 
the other fresh gaiety, as in the Viennese street serenade or the 
Divertimento in G for string quintet of c. 1754. During the 1760s 
Haydn began to solidify and deepen his style. The new technique 
of working with small motifs to tighten the fabric of the sonata 
form turns the first movement of sonata, quartet and symphony 
into a little drama. Haydn worked simultaneously at a number of 
genres—church music, the symphony, the piano sonata, the di- 
vertimento (in the narrower sense; i.e., music for strings, or wind 
instruments, or both), the string quartet, the opera, the cantata, 
the concerto. It is only in the last form that he never displayed 
much more than a passing interest. 

During the romantic crisis between 1768 and 1774 Haydn’s music 
took on a deeper hue; the intellectualization that had steadily in- 
creased throughout the 1760s found its natural outlet. An im- 
portant change in his outlook occurred in 1785, The profound mu- 
sic to the Seven Words did much to restore the emotional strength 
that so much of his work had lost after the outburst of the early 
1770s, The Paris symphonies (1785-86) are miracles of beauty 
and formal perfection combined with great profundity, noticeable 
especially in the slow movement of no. 86 in D. 

The London visits injected a new force in Haydn’s music, but 
side by side with a greatly increased nervous tension his works 
began to take on an emotional depth often characteristic of the 
music of an aging composer. Haydn began to explore new har- 
monic fields, e.g., third-related keys, his interest in new harmonic 
structures being particularly apparent in the late piano trios. On 
his return to Vienna, Haydn concentrated almost exclusively on 
vocal music and the string quartet. The last six masses are pillars 
of symphonic strength and grandeur, ranging from the brightness 
of the Missa in Tempore Belli to the terse drama of the Missa in 
Augustiis (“Nelson Mass”) in D minor. Here the symphonic prin- 
ciples brought to perfection in the London symphonies are bril- 
liantly combined with older contrapuntal forms. Solo voices are 
blended with vocal quartet and choir; and there is a constant 
juxtaposition of the available forces. The Creation and The Sea- 
sons may be considered as huge masses for they, too, are songs 
of praise to the Creator. The same musical principles are em- 
ployed; but in the purely orchestral passages (“Chaos” at the be- 
ginning of The Creation), Haydn showed that he was capable of 
discovering new tonal continents. 

Haydn’s last instrumental works were the string quartets Opus 
76 and 77 (1799) and the unfinished Opus 103. In these works, 
the art of the quartet was brought to a new pinnacle. ‘I never re- 
ceived more pleasure from instrumental music,” Charles Burney 
wrote to the composer about Opus 76 in Aug. 1799, “They are full 
of invention, fire, good taste, and new effects, and seem the pro- 
duction, not of a sublime genius who has written so much and so 
well already, but of one of highly-cultivated talents, who had ex- 
pended none of his fire before.” 

The full scope of Haydn’s achievement only began to emerge as 
the result of advances in musicology in the first half of the 20th 
century. Gradually he was seen to be a musical giant whose one 
hand touches the fading baroque, the world of Bach and Handel, 
and whose other hand calls to life the evergreen freshness of the 
young romantic movement at the beginning of the 19th century. 

Works.—The collected editions of Haydn’s works remain in- 
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complete, They are: Joseph Haydns Werke, edited by E; Man. 
dyczewski, H. Schultz and M. Friedlander (1908-32); Joseph 
Haydn. The Complete Works, edited by J. P. Larsen (Haydn 
Society, 1950-51); Joseph Haydn’s Werke, edited by J. P. Larsen 
(Haydn Institute, 1958- ). A complete thematic catalogue of 
Haydn’s works was begun by A. van Hoboken (1957- ), 

The following list is a summary of Haydn’s achievement, 

Instrumental Music—One hundred and seven symphonies (one 
lost); about 50 divertimenti for small orchestra; 84 string quar. 
tets; about 58 piano sonatas (eight lost); about 40 trios for piano, 
violin and cello; 126 trios for baryton, viola and cello; about 35 
trios for 2 violins and cello; 3 trios for 2 flutes and cello; 6 duets 
for violin and viola; 1 horn trio; numerous chamber works (duets, 
cassations, etc.) with baryton. 

Concertos; for organ (3); harpsichord (about 7) ; violin (4, one 
lost); cello (2, one rediscovered in 1961 in Prague); horn (3; 
one lost, one doubtful) ; two horns (1, lost); double bass (1, lost); 
flute (1, lost; the work played under Haydn’s name is by Leopold 
Hofmann); trumpet (1); two lyre organizzate, a type of hurdy. 
gurdy (5). The concerto for oboe attributed to Haydn is spurious, 
Sinfonia Concertante for oboe, violin, bassoon, cello and orchestra, 
About 30 divertimenti or concertini for harpsichord, two. violins 
and bass. Marches, single movements and overtures for orchestra, 
Minuets and German dances for orchestra and/or piano. Pieces 
for musical clocks (Fldtenuhr). 

Sacred Music.—Masses (13, one lost); Stabat Mater; Salve 
Regina (two settings); Te Deum (two settings); motets, offer- 
toriums, etc. 

Cantatas: Applausus (festival cantata) for soli, chorus, violin, 
harpsichord and orchestra; five or six smaller cantatas. Oratorios: 
Il Ritorno di Tobia; Die Sieben Worte des Erlésers am Kreust 
(“The Seven Last Words”); Die Schépfung (‘The Creation”); 
Die Jahreszeiten (“The Seasons”); Mare clausum (unfinished), 

Songs—Numerous lieder, in Italian, German and English. 
About 450 Scottish, Welsh and Irish songs with piano trio accom 
paniments; 13 part songs with piano accompaniment. 

Operas.—Der krumme Teufel (probably identical with Der neue 
krumme Teufel, first performed 1751(?) or 1758(?); Acide ¢ 
Galatea (1763); La Marchesa Nespola (1762); La Vedova (lost, 
1762); Zl dottore (lost, 1762); Jl Scanarello (lost, 1762); La 
Canterina (1767); Le speziale (1768); Le pescatrici (1770); 
L'infedeltà delusa (1773); Der Götterrat, oder Jupiters Reise auf 
die Erde (1773); Philemon und Baucis (1773); Hexenschabbos 
(lost, 1773); L’incontro improvviso. (1775); I1 mondo della luna 
(1777) ; La vera costanza (1779); Dido (lost, 1776); Genovevens 
vierter Theil (lost, 1777); Die bestrafte Rachgier (lost, 1779); 
Das abgebrannte Haus; L'isola disabitata (1779); La fedeltà 
premiata (1780); Orlando Paladino (1782); Armida (1784); 
L’anima del filosofo. (Orfeo ed Euridice), first performed, Florence, 
1951). 

Numerous arias for insertion in the operas of other composers 
that were performed at Esterhaza; two concert scenes (Miseri nd! 
and Scena di Berenice); 45 separate canons; a canon cycle, Dit 
zehn Gebote. 

See also references under “Haydn, (Franz) Joseph” in the Index. 

BIBLIOGRAPHY.—E. F. Schmid, Joseph Haydn, Ein Buch von Vor 
fahren und Heimat des Meisters, 2 vol. (1934); C. F. Pohl, Haydn t 
London (1867) and Joseph Haydn, 3 vol. (1878-1927) ; K. Geiringeh 
Haydn: a Creative Life in Music (1946) ; R. Sondheimer, Haydn: 4! oy 
torical and Psychological Study Based on His Quartets (1951); % 
Hinderberger, Die Motivik in Haydns Streichquartetten (1935); B 4, 
R. Landon, The Symphonies of Joseph Haydn (1955); C. M. Ban 
Die Messen von Joseph Haydn (1941); A. Č. Bell, “An Introduction 
Haydn’s Piano Trios” in Music Review (1955) ; P. Radcliffe, “The Pian? 
Sonatas of Joseph Haydn” in Music Review (1946) ; C, Parrish, “Hay, 
and the Piano” in Journal of the American Musicological Societ} 
(1948) ; H. Wirth, Joseph Haydn als Dramatiker. (1940); D. ‘don 
and L. Somfai, Haydn als Opernkapellmeister (1960); H. C. R- Lan 
et al. (eds.), Haydn Yearbook (1962— ); J. P. Larsen, 
Uberlieferung. The collected edition of Haydn’s letters and 
notebooks was edited by H. C. R. Landon (1959). (H.C. R. b: 


HAYDON, BENJAMIN ROBERT (1786-1846), English 
historical painter and writer, was born at Plymouth on Jan. 4 
1786, and educated at Plymouth, Honiton and Plympton: ols 
1804 he went to London and attended the Royal Academy schoo 
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of which Henry Fuseli was keeper. There began his lifelong 
friendship with the Scottish painter, David Wilkie. 

Jn 1807 he first exhibited at the Royal Academy, but because 
of subsequent quarrels most of his later paintings were shown at 
the British gallery or at private exhibitions. Among his principal 
paintings “Leigh Hunt” and “Wordsworth Ascending Helvellyn” 
are at the National Portrait gallery; “The Raising of Lazarus” 
and “Punch or May-Day” are at the Tate gallery. Others are at 
the Royal Albert Memorial museum, the Royal hospital, Chelsea, 
and Buckingham palace. Two of his paintings are in America: 
“Napoleon Musing at St. Helena” in the Metropolitan Museum of 
Art, New York city, and ‘‘Christ’s Entry Into Jerusalem” at Mount 
St. Mary’s seminary, Norwood, O. The latter contains portrait 
heads of Wordsworth, Hazlitt and Keats. 

Haydon’s stormy career, down to 1821, is recorded in his superb 
Autobiography (1847). This and his unpublished journals were 
the basis for Taylor’s Life and the Correspondence and Table-Talk 
edited by Haydon’s son. He was a frequent contributor to peri- 
odicals and wrote a number of pamphlets on controversial subjects. 
His acquaintance among literary people was extensive. His friends 
included Wordsworth, Coleridge, Scott, Lamb, Hazlitt, Keats, the 
Hunts, Mary Russell Mitford and Elizabeth Barrett, several of 
whom composed poems to honour him. Intimate glimpses of per- 
sons eminent in literature, art, politics and society enliven his writ- 
ings, for he had a keen eye for character and a striking gift of 
phrase. 

Haydon’s fantastic incompetence in financial matters and the 
disappointment of his hopes resulted in his ruin. Four times he 
was confined in King’s Bench prison for debt, and on June 22, 
1846, he committed suicide in his painting room. 

His influence upon art was not great. The day of the Raphael- 
esque “high art” which he upheld had passed; and his attempts to 
“improve the public taste” were a failure. As a lecturer and 
writer, however, he advocated social concepts of art which antici- 
pated those of Ruskin and Morris. Haydon is also remembered 
for his courageous defense of the Elgin marbles, sculptures from 
the Parthenon, and was largely responsible for their acquisition in 
1816 by the nation, 

Bip10cRarHy—Tom Taylor (ed. and comp.), Life of B. R. Haydon 
(i853; new ed., 1926) ; F. W. Haydon (ed.), Correspondence and Table- 
Talk (1876) ; Eric George, The Life and Death of B. R. Haydon (1948); 
Clarke Olney, B. R, Haydon (1952). Haydon’s Lectures on Painting 
and Design were published in two vol. (1844-46). Several of his 
Pamphlets are listed in the British Museum catalogue. He wrote the 
article on painting in the 7th edition of the Encyclopedia ree 

HAYES, HELEN (Heren Haves Brown) (1900- _), U.S. 
actress of stage, screen, radio and television, was born on Oct. 10, 
1900, in Washington, D.C., daughter of Francis and Catherine 
re Brown. She first appeared at the age of five with the 

eae Players as Prince Charles in The Royal Family. Juve- 
7 e successes included Pollyanna, The Prince Chap, Little Lord 
iets and The Prince and the Pauper. She graduated from 
acred Heart academy, Washington, in 1917 and not long after be- 
pa to play adult roles. Some of her successes were To the Ladies 
eer and Cleopatra (1925), Coquette (1927), Mary of 
thd ap (1933), Victoria Regina (1935), Happy Birthday (1946) 
of th ie McThing (1952). Miss Hayes was awarded the medal 

1e Drama League of New York for her performance in Victoria 
ily Tn 1955 she played Mrs. Antrobus in the revival of The 
Fulton, fae Teeth, presented in Paris, and the same year the 
in IS eatre in New York city was renamed the Helen Hayes 
and UNEN From 1930 she was heard often in radio drama, 
i a television developed she performed in that medium. She 
bet pert Several motion pictures and received an Oscar in 1932 for 
play „ormance in The Sin of Madelon Claudet. She married the 

Tight Charles MacArthur (1895-1956) in 1928. (B. Ht.) 
whe ES, ISAAC ISRAEL (1832-1881), U.S. arctic explorer 
count oes and explored Grinnell Land, was born in Chester 
acaden! 4, on March 5, 1832. He was educated at Westtown 
ennyi, and received his M.D. degree at the University of 

m Vania, Philadelphia, in 1853. He immediately volunteered 

© as surgeon with Elisha Kent Kane’s expedition in search 
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of the missing explorer, Sir John Franklin. The expedition sailed 
from New York on May 30, 1853, in the ship “Advance.” During 
the winter of 1853-54, the vessel was beset in Kane basin, north- 
west Greenland. Hayes took part in several expeditions on Elles- 
mere Island during this period and discovered Grinnell Land on 
May 28, 1854. When it became obvious that the ship would have 
to spend a second winter in the ice, Hayes, with nine men, at- 
tempted to reach Upernavik on the west coast of Greenland. This 
attempt failed and the party was forced to turn back, reaching the 
“Advance” in Dec. 1854. The following summer the entire crew 
successfully made the same journey, reaching Upernavik in August 
and New York in October. 

Hayes had determined that there must be an open sea about the 
north pole and that he would discover it. In July 1860, therefore, 
he sailed from Boston, Mass., in command of the schooner “United 
States.” He wintered somewhat south of the point at which the 
“Advance” had been frozen in, and in the spring of 1861 began to 
proceed northward by sledge. Although he thought that he 
reached latitude 81° 35’ N. and looked upon the open polar sea 
that he had set out to find, it is almost certain that he actually 
reached a point only slightly north of 80° and that the “open 
polar sea” was only Kennedy channel. In July 1861 he sailed for 
Boston, arriving in October. He gave his ship to the government 
to use in the prosecution of the Civil War and became an army 
surgeon. In July 1869 Hayes again traveled to Greenland with the 
artist William Bradford. Later in his life he was for a number of 
years a member of the New York state assembly. He died in New 
York city on Dec. 17, 1881. 

Hayes was a careful scientific observer and his first two expe- 
ditions made valuable contributions in natural history, meteor- 
ology, glaciology and hydrology. The photographs taken on the 
second expedition were among the first to be taken in the arctic. 
Hayes was the author of An Arctic Boat Journey .. . (1860), 
The Open Polar Sea (1867), Cast Away in the Cold (1869) and 
The Land of Desolation (1871). (H. G. Ke.) 

HAYES, PATRICK JOSEPH (1867-1938), U.S. Roman 
Catholic archbishop and cardinal, whose most notable achievement 
was the unification of Catholic welfare activities under a central 
agency, Catholic Charities, was born in New York city, Nov. 20, 
1867. Upon graduation from Manhattan college in 1888, he en- 
tered St. Joseph’s Provincial seminary, Troy, N.Y., and was or- 
dained a priest in 1892, After graduate courses at the Catholic 
University of America, he returned to New York city as curate 
at St. Gabriel's parish. Subsequently secretary (1895) to Bishop 
(later Archbishop and Cardinal) John Farley, chancellor of the 
archdiocese (1903), and first president (1903) of Cathedral col- 
lege, the archdiocesan preparatory seminary, he became bishop 
auxiliary to Cardinal Farley in 1914. During World War I he 
served on the executive committee of the National Catholic War 
council and as first bishop of the armed forces (1917), in charge 
of all Catholic chaplains in the army and navy.. In Sept. 1919 he 
succeeded to the archbishopric of New York and five years later 
was named a cardinal. As archbishop he created Catholic Chari- 
ties (1920), an organization which became a model for other U.S. 
dioceses. Cardinal Hayes died in Monticello, N.Y., on Sept. 4, 
1938. 

See J. B. Kelly, Cardinal Hayes, One of Ourselves (1940), 

(J. A. Rs.) 

HAYES, RUTHERFORD BIRCHARD (1822-1893), 
19th president of the United States, was born in Delaware, O., on 
Oct. 4, 1822. He came of New England stock several generations 
removed from old England. His father, Rutherford Hayes, who 
had settled in Delaware in 1817, died in 1822, two months and two 
weeks before the birth of his son. Young Rutherford and his sister 
Fanny were reared by their mother assisted by her brother, Sardis 
Birchard, a prosperous businessman of Lower Sandusky (later 
Fremont), O. He attended a private school in Delaware, O., an 
academy at Norwalk, O., and a preparatory school in Middle- 
town, Conn. In 1842 he was graduated from Kenyon college, 
Gambier, O., valedictorian of his class. After a year of study in 
a Columbus law office, he entered Harvard law school and re- 
ceived his degree in Jan. 1845. The same year he began to prac- 
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tise at Lower Sandusky. Dissatisfied with the opportunities in a 
small town, he moved to Cincinnati in late 1849 and presently 
established himself as a successful practising attorney. His hu- 
manitarian instincts led him to take several fugitive slave cases 
and drew him into the Republican party. In 1852 he married Lucy 
Ware Webb (1831-89). 

At the outbreak of the Civil War, Hayes became a major in the 
23rd Ohio volunteer infantry, He saw much active service in Vir- 
ginia, was severely wounded at South mountain, and after suc- 
cessive promotions ended his service as a brevet major general of 
volunteers. He was elected to congress in 1864 while still with 
his regiment and was re-elected in 1866. He followed the Re- 
publican leadership in supporting radical reconstruction for the 
south. He was elected governor of Ohio in 1867 by a narrow mar- 
gin over Allen G,; Thurman, although a Negro suffrage amendment 
which he supported was voted down and a Democratic legislature 
chosen. He was re-elected over George H. Pendleton in 1869, 
and the legislature chosen with him ratified the 15th amend- 
ment to the U.S. constitution forbidding racial discrimination in 
voting. At his recommendation the legislature created, under 
the terms of the Morrill act, the institution that became Ohio 
State university. 

Election of 1876.—In 1875 Hayes was nominated for governor 
for a third time and defeated the Democratic incumbent in a cam- 
paign that attracted national attention because of Hayes’s stand 
in favour of the resumption of specie payments for greenbacks, the 
paper money. authorized during the Civil War. His success made 
him Ohio’s “favourite son” candidate for the Republican presi- 
dential nomination. A shrewdly managed preconvention campaign 
brought him the nomination over James G. Blaine on the seventh 
ballot, 

Exposures of corruption in Ulysses S. Grant’s administration, a 
reaction against radical reconstruction and carpetbag rule in the 
south, and the hard times following the panic of 1873 worked in 
favour of the Democratic candidate, Samuel J. Tilden, and on 
election night early returns indicated a Democratic victory. But 
the Republican campaign management contested Democratic claims 
in South Carolina, Florida, Louisiana and Oregon, and two sets of 
electoral votes were sent to congress from these states. The ulti- 
mate solution, without the approval of Hayes, was the creation of 
an electoral commission of 15 men representing the Republican 
senate, the Democratic house, and the supreme court to decide 
which votes should be counted. The commission decided, by a 
vote of 8 to 7 on key points, in favour of the Hayes electors, and 
thus made him president with 185 electoral votes to Tilden’s 184. 
Hayes believed that the intimidation of Negro voters by southern 
whites had reduced the Republican vote in the three states and 
given the Democrats an unfair advantage. The counting of the 
electoral votes was not completed until March 2, 1877, and Hayes 
was inaugurated publicly on Monday, March 5, after privately 
taking the oath on the night of March 3. (See ELECTORAL Com- 
MISSION.) 

Presidency.—A secret agreement or bargain between persons 
close to Hayes and influential southern conservatives helped in- 
sure the peaceful acceptance of the decision by Democrats in con- 
gress, where a filibuster had been threatened. Pledges were made 
that federal troops would be withdrawn from South Carolina and 
Louisiana, thus ending “carpetbag rule” there. The south would 
be represented in the cabinet and given a larger share of offices 
and federal ‘appropriations, including aid for a southern Pacific 
railroad. Southern Negroes would receive fair treatment at the 
hands of the dominant whites. The Republicans would be per- 
mitted to organize the new congress. Not all the conditions of the 
bargain were carried out, but Hayes did withdraw federal troops, 
and the south was accorded more appointments to federal offices 
and more appropriations for internal improvements. But Hayes’s 
conciliatory policy did not appease the more extreme southern 
Democrats and aroused against him the “Stalwart” faction among 
the Republicans of the north. 

His cabinet appointments and his efforts to reform the civil serv- 
ice further antagonized the “Stalwarts,” and a bitter struggle de- 
veloped with Sen. Roscoe Conkling of New York over the removal 
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of Chester A. Arthur and Alonzo B. Cornell from the top positions 
in the New York customhouse. 

The great railroad strikes of 1877 required Hayes to use federal 
troops, at the request of state governors, to preserve order. Hayes 
was sympathetic toward labour but believed it was his constitu- 
tional duty to intervene, although his intervention caused the 
strikes to collapse. His secretary of the treasury, John Sherman 
brought about the resumption of specie payments for greenbacks 
on Jan. 1, 1879. Meanwhile, silver advocates in congress had put 
through the Bland-Allison act of 1878 for a limited coinage of 
silver dollars, overriding a presidential veto, Hayes also vetoed a 
bill to restrict Chinese immigration because it violated treaty obli 
gations with China, and this time his veto was upheld. -He fol- 
lowed it with negotiations that led to a treaty, ratified in 1881, 
providing that the United States might regulate, limit or suspend 
the immigration of Chinese. 

Democratic congressional majorities attempted in the latter part 
of Hayes’s term to annul federal election laws by attaching restric. 
tive riders to appropriation bills. He vetoed six bills with riders 
attached and finally secured the appropriations without the most 
objectionable restrictions. In so doing he was defending presi- 
dential authority against congressional encroachments and won a 
large measure of public support. 

The Democratic house, through the Potter committee’s investi- 
gation of 1878-79, attempted to show Republican corruption and 
irregularities in connection with 
the disputed election of 1876, 
Its findings reflected on persons 
close to Hayes, notably John 
Sherman. They did not involve 
the president himself except to 
show that he had rewarded cer- 
tain carpetbag politicians of dubi- 
ous character with federal posi- 
tions, The Republican New 
York Tribune in Oct. 1878 pub- 
lished translations of a large num- 
ber of Democratic telegrams in 
code, sent when the result of the 
election of 1876 was still in dis- 
pute, revealing that close associ- 
ates of Tilden were involved in 
negotiations to bribe election offi- 
cials. This counteracted the Pot- 
ter committee’s exposures and 
spoiled Democratic plans to capi- 
talize on the fraud issue in 1880. 

Hayes’s presidency was noted for the banning of alcoholic bever- 
ages in the White House. This was attributed to the temperance 
convictions of Mrs. Hayes—dubbed “Lemonade Lucy” by the scol- 
fers—but Hayes himself took the responsibility and enjoyed somè 
public support for his stand. The aura of middle-class rectitude 
the White House was enhanced by the practice of family prayes 
and Sunday evenings of hymn singing with guests participating: 
Mrs. Hayes was a staunch Methodist but Hayes never joined # 
church, although he gave liberally to the Methodist church at 
Fremont, O. p 

Hayes had pledged himself to serve only one term as president 
and held firmly to his pledge. In any case, the dislike of Conkling 
Blaine and other practical politicians would probably have mt 
a renomination difficult. He took no part in the campaign of 18% 
although he believed that James A. Garfield’s nomination was the 
best possible one. He felt that Republican success was a vindica 
tion of his record. 4 

Retirement.—In retirement Hayes was much interested in the 
cause of education, especially in the south. He served on F. 
boards of trustees of the Peabody Education fund and the John Í 
Slater fund, the latter for the promotion of the education ye 
southern Negroes, He was a particular advocate of manual tra gl 
ing for all children. He was a trustee of three universities 
Western Reserve, Ohio Wesleyan and Ohio State. His interest 
prison reform led him to accept the presidency of the Nation 


BY COURTESY OF THE LIBRARY OF CONGRESS 


RUTHERFORD B. HAYES 


HAY FEVER—HAYNAU 


prison association which he held for ten years. His humanitarian- 
ism and the writings of Henry George and William Dean Howells, 
the latter an old friend, led him to fear the growing concentra- 
tion of wealth in a few hands, and even to express sympathy for 
socialistic ideas. He believed that the elimination of poverty 
would solve the problem of crime. His closing years were saddened 
by the death of his wife in 1889. Hayes died at Fremont after a 
short illness on Jan. 17, 1893. 


BreirocrapHy.—Harry Barnard, Rutherford B. Hayes and His Amer- 
ica (1954); C. R. Williams, The Life of Rutherford B. Hayes (1914); 
C. Vann Woodward, Reunion and Reaction (1951); H. J. Eckenrode 
and P, W. Wight, Rutherford B. Hayes (1930). (E. H. Ro.) 


HAY FEVER is an inflammation of the membranes of the 
nose and eyes caused by allergy to the pollens of certain plants. 
It is manifested by sneezing, congestion of the nose, itching and 
tearing of the eyes, characteristically recurring at the same season 
each year, when the causative pollen is in the air. Despite the 
name, fever is not a usual symptom, Irritation of the membranes 
by allergy to other dusts in the air may cause similar symptoms, 
called allergic rhinitis, without the typical seasonal pattern of re- 
currence, The type of allergy causing hay fever is similar to that 
causing asthma (q.v.) and infantile eczema so that persons affected 
by one of these diseases are particularly susceptible to others of 
the group. Unless properly treated, about one-third of patients 
with hay fever later develop asthma. The tendency to develop 
allergies of this group is apparently hereditary in certain families. 
If both parents are affected, more than half the children may be 
expected to develop allergic diseases. 

Hay fever is caused chiefly by plants which depend upon the 
wind to carry pollen to other plants of the same species for cross- 
fertilization. In order to ensure perpetuation of the species, such 
plants produce large amounts of light, buoyant pollen which is 
blown many miles by the wind. Plants with showy blossoms are 
in general adapted to cross-pollination by insects, and they pro- 
duce only small amounts of heavy, sticky pollen which does not 
blow about. Such flowers rarely cause hay fever except on close 
contact. For this reason, roses and goldenrod, which have often 
been blamed for hay fever, are actually relatively minor causes. 

The incidence and seasons of hay fever vary greatly in different 
parts of the world according to the vegetation present. In the 
temperate zones, most species of trees, certain weeds and essen- 
tially all grasses produce wind-borne pollen in large amounts. 
Among these, the pollens of pine trees and related conifers are 
relatively inert, but practically all others liberated in adequate 
amounts are potential causes of allergy in susceptible people. In 
North America and western Europe, various trees are the principal 
a of hay fever occurring in the spring, and the grasses are 
hd Hy of hay fever in early summer. In the United Kingdom, 
of lothy grass is the main offender. In North America, pollens 

Weeds, particularly ragweed, cause hay fever in the late sum- 
mer and early autumn. Throughout central and eastern North 
erica ragweed is by far the commonest cause of hay fever; 
ee i summer and early autumn is the principal season of the 
wowing agweed does not occur in Europe, and the autumn weeds 
hee 8g there are relatively unimportant as causes of hay fever; 
id an that area the late season is less severe than the spring 
eth rie summer. In any locality, the season of pollination of 
fever int is remarkably constant from year to year, so that hay 
weeks a: i any one pollen may be expected to recur in the same 
Baits yf year, and persons familiar with the plants of the area 
ti ually Suspect which pollen is the cause from the dates of 

Set and cessation, 
fae: Paw proof of the pollens affecting a particular pa- 
of vari alforded by skin tests, in which minute amounts of extracts 

lous pollens are scratched or injected into the upper layers 
fo TR Extracts of pollens to which the patient is allergic 
Produce no Swelling and redness within a few minutes; others 
eral nas reaction, Patients whose symptoms last through sev- 
ber E are usually allergic to several different pollens. 
i eaten ae of pollen into the membrane of a person allergic to 
ensely $ rel ease from the tissues of histamine, a substance in- 

Y Uritating to the small blood vessels and the glands which 
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secrete mucus. This produces dilation of the vessels and escape 
of fluid through their walls, causing the membrane to become con- 
gested and swollen. The occurrence of the reaction does not de- 
pend on the nervous system, but its intensity may be influenced 
by emotional factors which also affect the blood vessels and mucous 
glands through the nerves. This aggravation occurs only in per- 
sons susceptible because of allergy; typical seasonal hay fever 
cannot be attributed to purely psychic factors. 

Temporary relief of symptoms may be afforded by antihistamine 
drugs, which block the action of the histamine released in the 
membrane. Even more effective in temporary relief are the drugs 
related to cortisone, but these are less often used since they may 
cause undesirable effects elsewhere in the body. All these drugs 
serve only to suppress symptoms and do not alter the basic allergy. 
However, in mild cases they may produce adequate relief. (See 
also ANTIHISTAMINES. ) 

The most effective treatment over a period of time is desensiti- 
zation or immunization, in which the allergic reaction is lessened 
by a series of injections of an extract of the causative pollen. 
The first dose must be very small, subsequent doses being in- 
creased gradually as the patient’s tolerance is improved. Ordi- 
narily a course of 15 to 20 injections is given, one or two each 
week, before the full dose is reached. Treatment therefore should 
be started three or four months before the onset of the season. 
Such treatment produces relief in 75% to 80% of patients, but 
must be repeated each season, or may be carried out continuously 
with injections every two to four weeks throughout the year. The 
best results are obtained by the continuous or perennial type of 
treatment, and it is also believed to offer the best chance of perma- 
nent relief after several years of treatment. However, the dura- 
tion of treatment that will be needed cannot be predicted with 
certainty. Attempts are being made to shorten the course of treat- 
ment by injecting slowly absorbed pollen extracts. 

Another measure which may be considered is the avoidance of 
exposure to a particular pollen by traveling during the season to 
an area in which it does not exist. Relief may also be obtained 
by air conditioning or air filtration. Attempts to exterminate rag- 
weed have been made in many areas, but have generally failed 
to prevent hay fever because of the long distances that the pollen 
may be carried by wind. See also ALLERGY AND ANAPHYLAXIS. 

(W. B. Sn.) 

HAYLEY, WILLIAM (1745-1820), English poet and biog- 
rapher, patron of William Blake, was born at Chichester, on Oct. 
29, 1745, and educated at Eton and at Trinity hall, Cambridge. 
In 1774 he retired to his estate at Eartham, Sussex, and won wide, 
though short-lived, fame, first by his verse Essays and Epistles, 
addressed to various contemporaries, and then by a long didactic 
poem, The Triumphs of Temper (1781). In 1792, while at work 
on his Life of Milton (1794), he made friends with the poet 
William Cowper and used his influence to obtain for him a pension 
of £300 a year. In 1800 Hayley moved to Felpham in Sussex, 
and, having been introduced to William Blake by the sculptor 
John Flaxman, he invited him there to work on the engravings for 
a Life of Cowper (3 vol., 1803-04), which is probably his best- 
known work. For three years Hayley tried to help and encourage 
Blake, but he failed to understand the visionary element in his 
genius. Later Blake turned against his former patron, giving him 
perhaps his one sure place in English literature in the epigram: 

Thy Friendship oft has made my heart to ache: 

Do be my Enemy for Friendship’s sake. 
Hayley’s Ballads Founded on Anecdotes Relating to Animals was 
published in 1805, with illustrations by Blake, and in 1809 he 
brought out his Life of Romney. He died at Felpham on Nov. 12, 
1820. 

BrstiocrapHy.—Poetical Works, 3 vol. (1785); Poems and Plays, 6 
vol. (1788). See also Memoirs ... of William Hayley ... and Memoirs 
of His Son T. A. Hayley, ed. by John Johnson, 2 vol. (1823); M. 
Bishop, Blake’s Hayley (1951). (N. C. N.) 


HAYNAU, JULIUS JACOB, FREIHERR voN (1786-1853), 
Austrian general notorious for his brutality, was born at Kassel on 
Oct. 14, 1786. He entered the Austrian army as an infantry officer 
in 1801, saw much service in the Napoleonic Wars and reached the 
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rank of Feldmarschall-lieutenant in 1844. A capable officer, but 
of violent temper, he was employed against the Italian revolution- 
aries in 1848-49, during which crisis he became notorious for the 
severity with which he repressed and punished a rising in Brescia. 
Appointed next to command in Hungary (May 1849), he was suc- 
cessful in the field but was again accused of brutality. 

On a visit to London Haynau was attacked and beaten by 
Barclay and Perkins’ draymen when visiting the brewery (1850), 
and he was saved with difficulty from mob violence in Brussels 
(1852). Haynau died in Vienna on March 14, 1853. 

BIBLIOGRAPHY.—R. von Schénhals, Biographie des K. K. Feldzeug- 
meisters Julius Freiherrn von Haynau, 3rd ed. (1875); R. H. Bartsch 
Haynau, eine psychologische Studie (1907); R. Kiszling, Die Revolu- 
tion im Kaisertum Österreich 1848-49, 2 vol, (1948). 

HAYNE, PAUL HAMILTON (1830-1886), U.S. poet, 
best known as a southern literary leader, was born in Charleston, 
S.C., Jan. 1, 1830, and attended Coates school there. He was 
graduated from Charleston college in 1850. After practising law 
for a short time, he worked on the staff of the Charleston Evening 
News and the Richmond Southern Literary Messenger, and was 
associate editor of the weekly Southern Literary Gazette. His first 
collected verses he published at his own expense in 1855. He was 
co-editor of the influential Russell’s Magazine, launched under the 
leadership of William Gilmore Simms, during its three years of 
publication (1857-60). For a short time during the American 
Civil War, Hayne was an aide to Gov. Francis Pickens, but had to 
give up active service because of ill-health, He contributed patri- 
otic verse to the Southern Illustrated News of Richmond. After 
the war, his home burned and his fortune destroyed, Hayne and 
his family moved to a shanty at “Copse Hill” near Augusta, Ga., 
where he earned his living writing prose and composed some verse. 
In 1873 he edited a posthumous edition of Henry Timrod’s verse. 
Hayne died on July 6, 1886. 

His published works include: Poems (1855), Sonnets and Other 
Poems (1857), Avolio: a Legend of the Island of Cos (1860), 
Legends and Lyrics (1872), The Mountain of the Lovers (1875), 
Lives of Robert Young Hayne and Hugh Swinton Legaré (1878) 
and The Broken Battalions (1885). 


; eoi Harbes Becker, Paul Hamilton Hayne: Life and Letters 
1951). 

HAYNE, ROBERT YOUNG (1791-1839), U.S. political 
leader and spokesman for the south, was born in St. Paul’s parish, 
Colleton district, S.C., on Nov. 10, 1791. He studied law in the 
office of Langdon Cheves (1776-1857) in Charleston, S.C., and in 
Nov. 1812 was admitted to the bar. During the War of 1812 he 
served briefly as captain in a South Carolina regiment. He was a 
member of the state legislature from 1814 to 1818 and was attor- 
ney general of the state from 1818 to 1822. Entering the U.S. 
senate in 1823, he soon became prominent as a spokesman for the 
south and for the doctrine of states’ rights. He opposed the pro- 
tective tariff measures of 1824 and 1828 and defended slavery, 
which he insisted was a domestic institution that should be dealt 
with only by the individual states. 

Hayne is best remembered for his great debate with Daniel Web- 
ster in Jan. 1830, This debate originated during discussion of a 
resolution introduced by Sen. Samuel A. Foote (1780-1846) of 
Connecticut, calling for a restriction on the sale of public lands, 
In an effort to gain western support for southern interests, Hayne 
joined with Sen. Thomas Hart Benton of Missouri in opposing 
Foote’s resolution. Webster denounced Hayne’s states’-rights 
views and made these the main issue of the debate. Hayne, 
coached by Vice-Pres. John C. Calhoun, argued eloquently that the 
federal constitution was a compact-among the states, and that any 
state might nullify a federal law which it considered in violation of 
the constitutional compact. 

In 1832 Hayne helped put this theory in effect, though he was 
more moderate in his views than many of the nullifiers. A member 
of the South Carolina nullification convention, he reported the or- 
dinance passed by that body which declared the federal tariff laws 
null and void in the state. Hayne resigned from the U.S. senate 
in 1832 in order to serve as governor of South Carolina and pre- 
pare the state for resistance to Pres. Andrew Jackson’s threatened 
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use of federal troops to enforce the tariff laws. He was mayor of 
Charleston (1835-37) and, as president of the Louisville, Cincin. 
nati and Charleston railroad (1837-39), devoted himself unsye. 
cessfully to efforts to give Charleston a direct rail connection with 
the Ohio valley. He died at Asheville, N.C., on Sept. 24, 1839, 
(R. N. Cr) 
HAY RIVER, 530 mi. long, rises in the foothills of the Rocky 
mountains in northern Alberta, Can., makes a bend through British 
Columbia and descends to Great Slave lake, Northwest Territories, 
Upper Hay river is quite rapid. From Hay lake (elevation 
1,078 ft.) it meanders sluggishly north-northeast through flat 
muskeg country. A stretch of rapids culminating in the Alexandra 
falls (106 ft.), 50 mi. from the mouth, is followed by a 46-ft, fall 
and a 250-ft. deep gorge which opens onto the flat country around 
Great Slave lake (512 ft.). The Mackenzie highway is parallel 
to the river, connecting the settlements of Meander River, Alberta 
and Hay River, on Great Slave lake. (AN. Kr.) 
HAYTON (Harrnon, Heruum), king of Little Armenia or 
Cilicia from 1226 to 1269, was a traveler in western and central 
Asia; the narrative of his journey, written by a member of his 
suite, Kirakos Gandaketsi, is one of the earliest and fullest ac- 
counts of Mongolian geography and ethnology. Throughout his 
reign he followed the policy of friendship and alliance with the 
overwhelming power of the Mongols. After Mangu’s accession in 
1251, Hayton was summoned to the court of the new grand khan, 
Carefully disguised, so as to pass safely through the Turkish states 
in the interior of eastern Asia Minor (where he was hated as an 
ally of the Mongols against Islam), Hayton made his way to Kars, 
the central Mongol camp in Great Armenia, and thence by way 
of Derbent to the residence of Mangu at or near Karakorum, 
south of Lake Baikal, where he arrived on Sept. 14(?), 1254 
There the king remained till Nov. 1, when he left with diplomas, 
seals and letters of enfranchisement which promised great things 
for the Armenian state, church and people. He returned by way 
of the Urumtsi region, Talas, Samarkand, Merv and Khorasan. 
See E. Bretschneider, Mediaeval Researches From Eastern Asiatic 
Sources, i, 164-172, “Triibner’s Oriental Series” (1888) ; C. R. Beazley, 
Dawn of Modern Geography, ii, 381-391 (1901). (Wm. C. B.) 
HAYWARD, SIR JOHN (c. 1564-1627), English civil 
lawyer and pioneer of “politic” historiography, was born about 1564 
at Felixstowe, Suffolk, and educated at Pembroke college, Cam- 
bridge. Like other contemporaries (including Bacon, Raleigh, 
Samuel Daniel and Fulke Greville) Hayward sought to apply Taci 
tus’ and Machiavelli’s political and psychological realism to Engli 
history and produced the first example of the new approach, The 
First Part of The Life and Raigne of King Henrie the III (1599). 
Dedicated, at an unfortunate moment, to Essex, the book was 
censored, then suppressed; Hayward, suspected of treasonous M- 
tent, was imprisoned in the Tower (1600-03), Probably because 
of his political writings, Hayward obtained some favour under 
James I, becoming, with Thomas Camden, historiographer of Ch 
sea college (1610) and a member of Doctors’ Commons (1616) he 
was knighted (1619), appointed to the court of high commission 
(1620, 1625-26) and was an M.P. (1620, 1626). He wrote three 
popular devotional works and three political pamphlets but his 
histories are his main achievement. The Lives of the II Normans 
(1613) was his most thorough attempt to subordinate mere chrono- 
logical narration to critical analysis of political problems, indivi 
ual characters, and their continual interaction, However in 1615 he 
also abandoned his unfinished Annals of Queen Elizabeth (1636, 
part; in full, 1840); his Edward VI appeared posthumously ? 
1630; both show increasing sophistication in handling sources, DY 
are still dominated by his characteristic “politic” approach an 
curt, sententious style. He died on June 27, 1627, in Londonin 
(S. L. GO 
HAYWARD, a city of Alameda county, Calif., U.S., less tha” 
5 mi. from San Francisco bay and r5 mi. from the centre of Oak 
land in the rapidly growing bay area. This important commerci 
centre, situated between Oakland and San Jose, is served by t° 
railways, a municipal airport and a superhighway. d 
The first inhabitants of the site were Indians who gatheré 
shellfish and salt at San Leandro creek. After 1797 the regi" 
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was grazed by cattle of the Mission San Jose de Guadalupe. Fol- 
lowing the gold rush in 1849, William Hayward purchased land 
on the Guillerma Castro estate and built the first general store in 
1851. ‘The town was incorporated in 1876. Meanwhile the econ- 
omy of the region shifted from livestock to wheat raising and 
cherry orchards. After World War II the leading manufactured 
oducts were canned fruit, ironwork and electrical equipment. 

Pop. (1960) 72,700. For comparative population figures see 
table in CALIFORNIA: Population. (R. M. W.) 

HAYWOOD, ELIZA (1693?-1756), English writer of sen- 
sational romances which made her notorious but prepared the 
way for later women novelists, was the daughter of a London 
tradesman. When very young she married Valentine Haywood, a 
middle-aged clergyman; but she appears to have left him to go on 
the stage, supporting herself by writing. In 1721 she revised 
The Fair Captive, by a Captain Hurst, for Lincoln’s Inn Fields 
theatre, Two original pieces followed, in one of which she acted 
herself; but she took a dislike to the stage and instead continued 
to write, in a light, crisp style, the extravagantly passionate fic- 
tion for which there was already a great vogue. She produced a 
total of 70 novels, writing as many as ten in one year (1724). 

She became notorious, however, as an imitator of Mrs. Manley 
(q.v.) in writing novels based on contemporary scandal. To 
Memoirs of a certain Island adjacent Utopia . . . (1725) she ap- 
pended a key in which society leaders were denoted by initials; 
the British museum has a copy giving their full names. The Secret 
History of the Present Intrigues of the Court of Caramania (1725) 
was similarly explained. This infuriated Pope, who attacked her 
with coarse brutality in The Dunciad (II, 11, 149 et seq.), imput- 
ing to her a personal immorality that her earlier novels certainly 
donot suggest. Although she attempted to retaliate in The Female 
Dunciad (1729), she almost ceased writing for 16 years. Pope’s 
friends attacked her also, Swift calling her a “stupid, infamous, 
woman.” Later she achieved some success with The Female 
Spectator (1744-46; mod. ed. by Mary Priestley, 1929), the first 
Periodical written by a woman, and with her most realistic novel, 
The History of Jemmy and Jenny Jessamy (1753). She died in 
London on Feb. 25, 1756. 

See C. H. Whicher, Life and Romances of Mrs. Haywood (1915). 

HAZAEL (fl. 9th century B.c.), king of Damascus, whose his- 
tory is given at length in II Kings viii-xiii, He became king after 
the death of Bar-Hadad I (Hebrew, Ben-Hadad; throne name, 
Hadadezer; Akkadian, Adad-idri), under whom he was probably 
a court official, Bar-Hadad, who was ill, sent Hazael to the 
ed Elisha to inquire concerning his chances of recovery. 
pr prophesied that Bar-Hadad would die and that Hazael would 
ee him. Hazael, on his return, smothered Bar-Hadad and 
tae a king. He ruled for many years, during which time he 

ight the kings of Judah and Israel with some success, capturing 
all Istael’s possessions east of the Jordan. He was eventually con- 
pea by Shalmaneser III (859-824 ».c.), king of Assyria, who 
toll ed Hazael’s forces in battle, the first time taking an enormous 

in lives and equipment and driving Hazael into Damascus and 
red time capturing a number of Syrian cities. Damascus 
Self, though besieged and its oasis devastated, was not conquered. 

; ARA, a people of Mongol descent dwelling in the moun- 

tains of central Af, hani i 

abit the Hazara cee One group, the Eastern cari i 
Mountains of the Hindu T = a seal Gak T i Earth 
tf Kandahar, and from about sO mi W. of Kabul to, roughly, a 
ae a igre Daulat Yar and Kandahar. _ The group includes 

e Koh- LB e Yek Aulang and the Sheikh Ali, that live north of 
nities in Ag aba; and there are important Eastern Hazara commu- 
in Quett on Turkestan, between Mazar-i-Sharif and Maimana; 

Steen Wor (west Pakistan); and ihi EE F 

j rn Hazaras includes the Hazaras o ’a-i-Nau or 
teat dwell in the northern foothills of the Paropamisus 
as Hazaras int a group on the Afghanistan-Iran border, known 
' The Hazara S at eds Tene or Eee n Agh AR pe 

tisons left in Af gols have been said to lescended fr 
actually lef ghanistan by Genghis Khan. The great conqueror 
eft no troops when he returned to die in Mongolia in A.D. 
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1227, but a series of Mongol armies were sent west beginning in 
1229. The Eastern Hazaras are descended chiefly from Turko- 
Mongol armies of Transoxiana who used Afghanistan as a base 
for invading India during the 13th and 14th centuries and gradually 
intermarried with the earlier Tajik population. The Western 
Hazaras may have their origin in rebels from the armies of Hulagu 
(grandson of Genghis Khan) and later Mongol Ilkhans of Iran. 

The Western Hazaras are Sunni Muslims (see Istam), and speak 
dialects of Persian, Many were still nomadic or seminomadic 
in the 1960s, The Qal’a-i-Nau Hazaras spend their summers in 
felt-covered conical tents, while the Taimuri live in black tents 
of the Afghan type. 

The Eastern Hazaras speak a peculiar kind of Persian which has 
many Mongol and Turkic words. They are Shi‘a Muslims of the 
Twelver faith except for the Sheikh Ali, who were converted to 
Sunni Islam. The Eastern Hazaras dwell in fortified villages of 
flat-roofed houses of stone or mud built wall-to-wall around a cen- 
tral courtyard. These villages overlook the narrow valleys where 
the Hazaras intensively cultivate rotating crops of barley, wheat 
and legumes. Poplars or fruit trees are planted along streams, and 
cucumbers and melons are often raised. The vast, treeless moun- 
tains that dominate the landscape are used chiefly for pasturing 
sheep. The mountain slopes also provide plants for fuel, and 
fodder for the animals during the long winters when the snows lie 
heavy. In summer great flocks of sheep are driven to market in 
Kabul by Timuri tribesmen who also transport ghee (clarified but- 
ter) and felts of the Daizangi tribe. Since even with economy and 
hard work the land does not support the Hazara population, many 
men go to Kabul and Kandahar to work as unskilled labourers, 

The Hazara population of Afghanistan in the mid-1960s has been 
estimated at about 500,000. 


See Elizabeth E. Bacon, Obok (1958); Klaus Ferdinand, “Prelimi- 
nary Notes on Hazara Culture,” Hist. Filos, Medd. Dan. Vid. Selsk., 


vol. 37 (1959). (Ex. B.) 

HAZARD, ROWLAND GIBSON (1801-1888), U.S. 
manufacturer and author, one of the founders of the Republican 
party, was born in South Kingstown, R.I., on Oct. 9, 1801. After 
studying at the academy of the Society of Friends in Westtown, 
Pa., he entered the Peace Dale woolen mills, founded by his father, 
and remained with the mills until 1866. Before this time delicate 
health forced him to spend his winters in the south, but this neces- 
sity permitted him to establish personal business contacts with 
many leading southern planters. In 1841-42 in New Orleans he 
won the release of free Negroes taken off ship and impressed in 
the chain gang. He became a bitter opponent of the fugitive slave 
laws and the extension of slavery into the territories. This led 
him to the organizational convention of the Republican party at 
Pittsburgh, Pa., in 1856. He attended three of the first four na- 
tional conventions of the party and served often on policy-forming 
committees. Hazard was elected three times to the Rhode Island 
house of representatives and once to the state senate. 

Hazard’s literary interests were broad and largely metaphysical, 
He wrote numerous essays on politics, language, history and 
philosophy. At the request of William Ellery Channing, to whose 
views he devoted one of his essays, he prepared a treatise, Freedom 
of Mind in Willing (1864), in answer to Jonathan Edwards’ writ- 
ings on the freedom of the will. He addressed another volume, 
Two Letters on Causation and Freedom in Willing (1869), to his 
friend John Stuart Mill, This book opened a lengthy debate be- 
tween Mill and Hazard, for their ideas on causation were in sharp 
conflict. Hazard was a senior member of the Rhode Island His- 
torical society and a benefactor of Brown university. He died 
on June 24, 1888, at Peace Dale, R.I. (N. A. G.) 

HAZARD (Spanish azar, unlucky throw at dice, misfortune; 
from Arabic al and zar, dice), a game of dice once popular in Eng- 
land, was played for high stakes at the rooms of Crockford (St. 
James’s street) and Almack (Pall Mall), London. The name of 
the popular U.S. dice game of craps derives from a nickname 
(“crabs”) of the cast 1-1 in hazard and the modern rules of craps 
grew out of the old English game. (See Dice: Games Played With 
Dice: Craps.) 


In hazard the banker or “setter” sets a stake. The player or 
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“caster” calls a “main” (a number from five to nine inclusive) 
and then throws two dice. If he “throws in” or “nicks” he wins 
the stake. Five is nicked by 5; 6 by 6 or 12; 7 by 7 or 11; 8 by 8 
or 12; 9 by 9. The caster “throws out,” losing the stake, when 
throwing aces or deuce-ace (crabs or craps); or when throwing 11 
or 12 to 5 or 9; 11 to 6 or 8; 12 to 7. Any other throw is his 
“chance”; he keeps throwing until the chance comes up, when he 
wins, or till the main comes up, when he loses. When a chance is 
thrown, the setter lays the appropriate odds in addition to the 
original stake. The odds are worked out from the number of 
ways the mains and chances can be thrown. 

Suppose the caster called 7 (the best main, since it can be 
thrown in six ways): he wins if he throws 7 or 11, and loses if 
he throws crabs or 12; any other number is his chance. If he 
threw 4, the odds against him are 2 to 1, for 7 can be thrown in 
six ways, but 4 only in three. If the original stake was £1, the 
setter lays £2 to £1 in addition. 

HAZARIBAGH, a town and district in the Chota Nagpur di- 
vision of Bihar state, India, The straggling town lies 58 mi. N. of 
Ranchi by road on a 2,000-ft. plateau, and is one of the most health- 
ful places in Bihar. Pop. (1961) 40,958. 

HazariwacH District comprises an area of 7,016 sq.mi. Pop. 
(1961) 2,396,411. There are three distinct physical units: (1) the 
2,000-ft. upper Hazaribagh plateau (an elevated gneissic pene- 
plain) in the west-central section, which is undulating and culti- 
vated; (2) a lower (1,000-ft.) gneissic and schistose country in the 
north and east, partly cultivated and partly wooded, with steep 
scarps; (3) the coal-bearing sedimentary Damodar trough in the 
south. Cultivation is interspersed with forests, which cover 56% 
of the district. The leading crops are rice, oilseeds and millets. 
Hazaribagh contains the plateau section of the Damodar valley 
project, including the dams with hydroelectric plants at Tilaiya, 
Maithon and Panchet Hill, the dam at Konar and the large thermal 
plant at Bokaro (see Damopar). Hazaribagh contains the rich 
Giridih, Bokaro, Ramgarh and Karanpura coal fields and produces 
about half the world’s mica. Lac is produced from the local forests, 
Giridih (pop. [1961] 36,881) is an important coal-mining town. 

(E. Ax.) 

HAZE, a slight or moderate diminution of atmospheric visi- 
bility, when objects as near as about 14 mi. are still identifiable, 
caused either by dry dust or salt particles or by water droplets so 
small or so widely dispersed as not to be discoverable individually 
by the unaided eye. There is a “smoky,” opalescent or greasy, 
sometimes dirty-yellow, sometimes whitish, grayish or bluish cast 
to the air and distant objects. In the U.S. the weather services 
began in 1938 to distinguish dry haze as one caused chiefly by dust, 
and damp haze as caused largely by water droplets, but it often hap- 
pens that dry and water particles are so mixed that the distinction 
is difficult to make in practice. In Great Britain haze is mainly 
“damp” and the term is generally used there synonymously with 
light fog (q.v.) or mist. In desert lands the prevalent dry dust haze 
may be given special names. The shimmering effect of the in- 
tensely heated air near the ground on a clear summer day is some- 
times called optical haze. (R. G. Se.) 

HAZEL, one of three English names that have long been ap- 
plied to plants and nuts of the genus Corylus, the others being fil- 
bert and cobnut. The distinction was based wholly upon the rela- 
tive length of the involucre or husk in comparison with the nut. 
Filberts were those having husks distinctly longer than the nuts; 
cobnuts, those with husks and nuts of about equal length; and 
hazels, those with husks shorter than the nuts. These names were 
not clearly distinctive; moreover, the relation of length between 
nut and husk varied both in different parts of the tree during the 
same year and in the same tree from year to year. In an effort 
to clarify the naming, in 1942 the American Joint Committee on 
Horticultural Nomenclature officially recognized filbert (q.v.) as 
the name that henceforth should be applied to this genus. 

HAZEN, WILLIAM BABCOCK (1830-1887), U.S. sol- 
dier, noted for his contributions, as chief signal officer, to the 
improvement of weather-reporting and forecasting methods, was 
born in West Hartford, Vt., Sept. 27, 1830. On graduation from 
the United States Military academy, West Point, N.Y., in 1855, 
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he entered service against the Indians in the west. He served with 


distinction during the American Civil War, afterward acting as an 
infantry colonel on the frontier. In 1880 he was appointed chief 
signal officer and remained in that capacity until his death, as q 
brigadier general, on Jan. 16, 1887. 
Since 1870, under the first chief signal officer, Brig. Gen. Albert 
J. Myer, signal corps duties had included provision of the na. 
tional weather service, using military telegraph lines to transmit 
weather data gathered at many reporting stations. Hazen con. 
tinued Myer’s practice of employing able meteorologists, Notably 
Cleveland Abbe. Co-operating with other nations in arctic studies 
(actually the first International Geophysical year), Hazen in 
1881 dispatched expeditions to Point Barrow, Alaska, and Elles. 
mere Island, Can, Members of the latter expedition, under Lieut, 
Adolphus W. Greely (g.v.), reached farther north than any white 
men to that date, but only 7 of the original party of 25 were alive 
when they were belatedly rescued in 1884. For his public criti- 
cism of the secretary of war’s ineffective rescue efforts, Hazen 
was court-martialed and reprimanded. Meanwhile he introduced 
Abbe’s standard-time meridians and improved upon weather- 
reporting methods and forecasting procedures, such as signaling 
the approach of storms and cold waves, to the benefit of commerce 
and agriculture. Hazen published a number of books, including 
Our Barren Lands (1875) and A Narrative of Military Service 
(1885). (G. R. T) 
HAZLETON, a city of Luzerne county in eastern Pennsyl- 
vania, U.S., stands on Buck Mountain plateau at an altitude of 
1,624 ft. surrounded by rugged and picturesque terrain 23 mi. 
S.S.W. of Wilkes-Barre. Laid out in 1836 by the clerk of the 
Hazleton Coal company, it was incorporated as a borough in 1856 
and as a city in 1891. The city’s growth was identified with the 
expansion of anthracite coal mining, which ended with the depres- 
sion of the 1930s and continued to diminish thereafter. Some of 
the unemployed found jobs in the textile mills, but population 
declined as the miners sought work elsewhere. Manufactures in- 
clude fabrics, clothing, paints and crayons, furniture, electronic 
tubes, centrifugal pumps, iron wire and steel products, foam rub- 
ber, and paper boxes (at West Hazleton, a residential suburb 
incorporated 1889). The first settlers were from Wales and Ire- 
land, the later ones from central and eastern Europe. Greek 
Orthodox churches with their towering domes and several Prot- 
estant and Roman Catholic churches testify to the transplanting 
of European culture to Hazleton. Pop. (1960) 32,056; Wilkes- 
Barre-Hazleton standard metropolitan statistical area (Luzerne 
county), 346,972. For comparative population figures see table 
in PENNSYLVANIA: Population, (R. G. Co.) 
HAZLITT, WILLIAM (1778-1830), English writer, wh0 
worked as journalist, lecturer, dramatic critic and painter, but w 
be remembered for his essays, His interests embraced politics, 
philosophy, literature and all the arts, but he was basically # 
student of human life and liberty and it is the humanity of his 
essays that gives them permanent value. He lived by his pen 
and his writings are voluminous; much of what he published is m 
longer of general interest, but many of his essays are classics m 
their kind and his opinions have permeated the national co 
sciousness more than is commonly appreciated. His intellect a 
brilliant, yet his style of writing is “ordinary” in the best sense; 
it has no conscious artistry or literary pretensions and can be rea! 
for sheer enjoyment of the lively intelligence informing it. 
Hazlitt was born at Maidstone, Kent, on April 10, 1778: He 
was the fourth child and younger son of William Hazlitt, Unitarian 
preacher, and of Grace Loftus, daughter of a Wisbeach ironmon 
ger. The elder Hazlitt had settled at Maidstone in 1770, but while 
William was still an infant the family moved to Ireland and thence 
to America, the father’s sympathies having been with the Ana 
can rebels. There they remained for three years, but when ye 
liam was nine they returned to England, settling at Wem in sn 
shire. William was described as an exceedingly happy and live 
child, but at the age of puberty his character changed and he K 
came somewhat sullen and unapproachable. His father even sali 
of him that he “passed under a cloud, which unfitted him 10 
social intercourse.” This tendency persisted through his life, am 
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ave rise to Coleridge’s well-known description of his manners 
as “singularly repulsive—brow-hanging, shoe-contemplative, 
strange.” He was always excessively conscious of himself, jealous 
and quick to take offense. Yet he could be a generous admirer 
of genius in others, and his consistent championship of Keats 
against his critics is always. remembered to his credit. 

As a youth Hazlitt read intensively and so laid the foundation 
of the wide knowledge of literature and philosophy that he used 
so effectively in his writing. Yet he found great difficulty in 
expressing himself both in conversation and writing, so that he 
turned first to painting as an outlet for his ambitions. His elder 
brother John was already in 1798 established in London as an 
artist, and his example no doubt had some influence. For several 
years Hazlitt worked hard at what seemed to be his profession, 
In 1802 he went to Paris to work in the Louvre but war between 
France and England in 1803 compelled his return. By 1804, when 
he first met Charles Lamb, he was a more than proficient portrait 
painter, and his portrait of Lamb (in the National Portrait gallery, 
London) is sufficient evidence that he could have excelled had he 
persisted, He was encouraged by Coleridge and Wordsworth, who 
had been his friends since 1798, but in 1805 he turned from his 
painting and gave his mind to the metaphysics and philosophy 
which had interested him earlier, publishing his first book, On 
the Principles of Human Action. Other books followed—Free 
Thoughts on Public Affairs (1806), an abridgment of Abraham 
Tucker's Light of Nature Pursued and a Reply to Malthus’s Essay 
on Population (both 1807). He was also working on a collection 
of parliamentary speeches with comments on the speakers; two 
volumes appeared in 1807. In the same year he formed an at- 
tachment to Sarah Stoddart, a friend of the Lambs, and in May 
1808 they were married, going to live at Winterslow on Salisbury 
plain, which was to become Hazlitt’s favourite retreat for thought 
and writing. Here he worked on a series of literary projects—a 
History of English Philosophy, which was abandoned, an English 
Grammar (1810) and Memoirs of Thomas Holcroft (1816), the 
dramatist and novelist and a friend of Hazlitt’s for some years up 
to his death in 1809. 

, Hazlitt’s first child was born at Winterslow in 1809, but did not 
live. His second child, William, was born in r811. He had before 
this again tried to return to painting in London, but he seemed 
to himself to have failed both as artist and writer, and by the 
end of 1811 he was penniless. He retrieved his position by a course 
of lectures on philosophy in London and by reporting for the 
Me orning Chronicle. Two years later he was fully established as 
critic, journalist and essayist, his collected dramatic criticisms 
being published as A View of the English Stage (1818). He was 
also contributing to a number of journals, including Leigh Hunt’s 

‘“aminer, This association led to the publication of The Round 
Table, 2 vol. (1817); 12 of the 52 essays were by Hunt, though 
ue Hazlitt’s name appeared on the title page. In the same year 

azlitt Published his Characters of Shakespeare’s Plays, which 
pa with immediate approval in most quarters. At the same time 
«Was fearlessly expressing himself in forcible terms in the 
fae and was involved in many quarrels with his friends. In 
addition he was savagely attacked by William Gifford in the 
Quarterly Review, the sales of his Shakespeare volume being 
yan damaged thereby, In 1815 he had been profoundly upset 
ihe Was to him a bitter blow, the defeat of Napoleon at Water- 

on eres had been his idol for some years, and B. R. Hay- 
ear Painter, said that he attempted for a time to drown his 
la ae with drink. Hazlitt’s irritability was accentuated by 
Bei th, perhaps initiated by his indulgences and certainly made 
he brouan s urnalistic S min came to den in = ra 
; amst Blackwood’s Magazine. is was se 
Ea out of court and in 1819 he had the satisfaction of pub- 
>] nis Letter to William Gifford, paying off old scores with 
Invective to the admiration of his friends, particularly 


Eines with Shelley, had been added to his circle of friends 


irers, 
eee Hazlitt was consolidating his reputation as a lecturer, 
notho $ 2 Course On the English Poets (published in 1818) and 
* On the English Comic Writers (published in 1819). Keats 
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was not able to hear the second course, but, having read them, 
quoted in a letter to his brother, George, “a specimen of his usual 
abrupt manner and fiery laconicism.” In 1819 Hazlitt also pub- 
lished a collection of his political essays written during his years 
of journalism, adding some “characters” of statesmen first printed 
in earlier books. He resolved thereafter to withdraw from political 
controversy and occupied himself during 1819 with preparation of 
his Lectures on the Dramatic Literature of the Age of Elizabeth. 
These were the last lectures he delivered, and he subsequently de- 
voted himself chiefly to essays for various journals, especially John 
Scott’s London Magazine, of which he temporarily became editor 
after Scott’s death. 

Many of these essays were written at Winterslow, where he was 
often alone, having lived apart from his wife since the end of 1819. 
When in London he occupied lodgings in Southampton buildings, 
where he fell in love with Sarah Walker, daughter of his landlord. 
This girl he inténded to marry after completing arrangements in 
Edinburgh for divorcing his wife. He was a free man by June 1822, 
but some weeks later it became known that he had been deceived 
by Sarah Walker, who, while seeming to favour his attentions, had 
admitted another lover. This rebuff caused him intense suffering, 
which he sought to “burn out of his mind” by writing an account 
of his affair. This strange work was published in 1823 under the 
title Liber Amoris; or, The New Pygmalion, and attracted greater 
notoriety than its merits deserve. Its publication was, however, 
necessary for its author’s peace of mind. 

Hazlitt’s two most famous books of essays, Table Talk (1821) 
and The Plain Speaker (1826), contain all the best essays written 
in the years 1820-25. Many other essays were collected in post- 
humously published volumes edited by his son—Sketches and Es- 
says (1829), Literary Remains (1836) and Winterslow (1850); 
many more remained to be collected as New Writings, 1st and 2nd 
series(1925-27) edited by Hazlitt’s biographer, P, P. Howe. Haz- 
litt also found time to produce a volume of Characteristics, in the 
Manner of La Rochefoucauld’s Maxims (1823), to edit a large 
volume of Select British Poets (1824) and to complete sketches 
of the Principal Picture Galleries in England (1824), including his 
celebrated essay on the Dulwich gallery. 

In April 1824 Hazlitt married for the second time, his bride 
being a widow named Bridgwater whom he had met in a stagecoach; 
but the presence of the new Mrs. Hazlitt was resented by young 
William, to whom his father was devoted, and they separated three 
years later. Hazlitt had spent part of his second period of matri- 
mony in France and Italy, and while in France on this and other 
occasions worked at his most ambitious and least successful work, 
the Life of Napoleon, 4 vol. (1828-30). His travels in 1824-25 
he recorded in his Notes of a Journey in France and Italy (1826). 
He also published in 1825 a series of essays on contemporary fig- 
ures entitled The Spirit of the Age, containing some of his most 
animated and effective writing. His last book, Conversations of 
James Northcote (1830), was a record of his friendship with that 
eccentric painter over many years, the “conversations” having been 
published as a series in the New Monthly Magazine (1826-27), 
and in other journals in 1829. 

During these latter years Hazlitt’s health had deteriorated and 
he died of cancer of the stomach at his lodgings in Frith street, 
Soho, on Sept. 18, 1830. He was buried at St. Anne’s, Soho. His 
last words were reported by his son to have been, “Well, I have 
had a happy life.” Although he had been through unhappy epi- 
sodes, there is no doubt that his zest for living and his intense in- 
terest, in human affairs had kept him happy most of his life. It 
may be said of him in the words which he wrote of Dr. Johnson, 
“He had faults, but they lie buried with him. He had his prejudices 
and his intolerant feelings, but his were not time-serving, heart- 
less, hypocritical prejudices, but deep, inwoven, not to be rooted 
out but with life and hope, which he found from old habit neces- 
sary to his own peace of mind. I do not hate, but love him for 
them.” 

Hazlitt’s essays are so numerous that it is difficult to select any 
small number for special mention, But it is generally agreed that 
he is represented at his brilliant best in essays such as “On Living 
to One’s-self,” “The Fight” (an account of his unpremeditated ex- 
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pedition to Hungerford to see Bill Neate fight the Gas-man), 
“On Disagreeable People,” “My First Acquaintance with Poets” 
(chiefly about Coleridge and Wordsworth), and “Of Persons One 
would Wish to have Seen.” 

His Complete Works were edited by A. R. Waller and Arnold 
Glover, with an introduction by W. E. Henley, in 13 volumes 
(1902-06; reissued, edited by P. P. Howe, 21 volumes, 1930-34). 
Among selections from the essays are those edited by F. Carr 
(1889); by A. Ireland, with a memoir (1889); by D. Nicol Smith, 
on poetry (1901); by C. Whibley (1906); by Jacob Zeitlin (1913); 
by G. Sampson (1917); by P. P. Howe (1923); by C. H. Gray 
(1926); and by G. Keynes (1930). 

BrstiocrarHy.—For Hazlitt’s life, see W. C. Hazlitt, Four Genera- 
tions of a Literary Family, 2 vol. (1897) and Lamb and Hazlitt 
(1900) ; P. P. Howe, Life of Hazlitt (1922, 1928); C. M. Maclean, Born 
Under Saturn (1943). See also G. Keynes, A Bibliography of Hazlitt 
(1931) ; A. Birrell, William Hazlitt (a critical Le OE 

(G. L. K. 

HAZOR (modern TALL AL QeDAH, TALL Waggas), an ancient, 
ruined city lying on the edge of the Hule plain below the Upper 
Galilee mountain range, about 10 mi. N. of the Lake of Galilee in 
modern Israel. Hazor is first heard of, inthe 19th century B.C., in 
the Egyptian execration texts (in-which are listed potential enemies 
of Egypt in the outer provinces of the Egyptian empire). It was 
mentioned in the Mari letters (c. 1700 B.c.) and again in the Tell 
el-Amarna letters of the 14th century B.c. In two of these letters 
the kings of Tyre and Ashtaroth complain that the king of Hazor 
in league with the ‘Apiru (Hebrews) had captured several of their 
cities. Two letters from the king of Hazor deny these charges. 

In biblical times Jabin, king of Hazor, headed a league of states 
against Israel and was disastrously defeated by Joshua: “And 
Joshua turned back at that time, and took Hazor, and smote its 
king with the sword; for Hazor formerly was the head of all those 
kingdoms. And they put to the sword all who were in it, utterly 
destroying them; there was none left that breathed, and he burned 
Hazor with fire” (Josh. xi, 10-11). For an account of the defeat 
of the army of another king by this name see Judg. iv. Ata 
later period King Solomon refortified Hazor (I Kings ix, 15), but 
in 732 B.c. it was captured by Tiglath-pileser III and the popula- 
tion were taken as captives to Assyria (II Kings xv, 29). 

The site of Hazor was identified in 1928 by John Garstang, who 
carried out preliminary investigations. Full-scale excavation work 
was started in 1955 and carried on until 1958 by the James A. de 
Rothschild expedition of the Hebrew university, Jerusalem, under 
the direction of Yigael Yadin. The excavations prove that the 
largest part of the city, located north of the original mound, was oc- 
cupied from about 1700 to about 1200 B.c. and that its abandon- 
ment was caused by the Israelite conquest of Canaan. Among finds 
have been a Late Bronze Age precursor of the temple of Solomon 
and a sanctuary of the same age with several memorial stelae. 
Most important, perhaps, has been the discovery of the Solomonic 
town, with characteristically 10th-century casemate wall and triple 
gateway, as at Megiddo and Gezer (also proved by Yadin). 

BretrocrapHy—Yigael Yadin et al., Hazor I (1958), Hazor IT (1960) 
and Hazor 111-IV (1961— ); articles in the Israel Exploration Jour- 
nal (1955 ff.) and the Biblical Archaeologist s.v. “Hazor” (1955 ff.). 

(W. F. A.) 

HEAD, the upper portion of the body in man, consisting of 
the skull with its coverings and contents, including the lower 
jaw. Itisattached to the spinal column by way of the first cervical 
vertebra, the atlas, and connected with the trunk of the body by 
the muscles, blood vessels, nerves, etc., that comprise the neck. 
The term also is used to describe the anterior or fore part of ani- 
mals other than man, 

See also BRAIN; SKULL; articles on the various organs, etc., that 
are located in the head; and references under “Head” in the Index 
volume. (F. L.A.) 

HEADACHE is one of the commonest of the discomforts that 
trouble mankind. Itis often a source of special concern because 
neither its intensity nor its location on the head denotes whether 
it is due to some ominous intracranial disease or to a minor and 
superficial disorder. In approximately 9 of 10 patients afflicted 
with headache, the condition stems from readily reversible changes 
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in cranial arteries or in skeletal muscles of the scalp and neck; these 
changes are usually physiologic responses to adverse attitudes and 
stressful living situations. 


Arterial (also called vascular) headaches result from dilatation | 


of certain blood vessels, either intracranial or on the surface. Mj. 
graine (g.v.) is the major example of this mechanism, occurring in 
attacks at highly variable intervals throughout a lifetime, some. 
times unilaterally, often accompanied by nausea and occasionally 
preceded by brief visual or other symptoms. The second common 
variety of headache is that due to sustained contraction of skeletal 
muscles of the scalp and neck, especially of the posterior nuchal 
group. 

Much rarer but of major therapeutic importance are the intra- 
cranial headaches due to infection (e.g., meningitis), hemorrhage or 
masses (such as blood clots or tumours), and the headaches asso- 
ciated with active infection of the nose and sinuses. A large num- 
ber of other varieties are of minor significance. 

Rational treatment requires not simply medications to ease pain 
but also measures aimed at reversing the pain mechanism and re- 
moving the underlying cause of the illness. When headache arises 
from a patient’s discontents, as it so often does, he needs broad 
study and counseling. See also HISTAMINE. 

See H. G. Wolff, Headache and Other Head Pain (1948). 

(E. C. Kv.) 

HEAD AND NECK, SURGERY OF, is a term that 
describes loosely a branch of modern surgery specializing in opera- 
tions on the face, throat and neck. It does not include sur- 
gery of the brain, eye or neurosurgery, nor does it include dental 
operations. In medical centres in both Europe and America 
surgeons trained in general surgery, plastic surgery or both per- 
form most of the major head and neck surgery. The largest 
number of these operations are performed to correct congenital 
deformities such as cleft lip and palate, to eliminate cancer of the 
face, oral cavity, larynx, salivary glands and jaws, and to cor- 
rect the deformities and functional loss suffered as a result of 
injury to the facial bones and features, Because of the exposed 
location of the head and neck, deformity subsequent to disease, 
injury or surgery is extremely important to any patient. As 4 
result, emphasis has been placed on the development of immediate 
and early reconstructive surgery to make operations less crippling 
to the patient. Plastic surgery has made great strides in this 
direction. 

The rapid growth of the field of head and neck surgery results 
from several factors. (1) The use of antibiotics greatly reduced 
the dangers of infection following surgery; formerly the normal 
bacteria in the human oral cavity caused devastating infections 
after operations in which these organisms were allowed to enter 
the tissues of the neck. (2) The widespread use of blood trans- 
fusions has made it possible to carry out long and tedious opet% 
tions without shock on that part of the body which is notorious 
for the amount of bleeding produced during surgery. (3) Modem 
techniques of anesthesia also have greatly reduced the dangers a 
the patient, so that even major operations in the head and net 
region now carry an operative mortality of less than 1%. 

The role of plastic surgery is important, and the experiences of 
World War II showed surgeons that techniques of rebuilding the 
human face could be used to great advantage in most head an 
neck surgery. These techniques include skin grafting to replace 
missing surface or features, muscle transplants for paralyzed faci 
muscle, nerve grafts and transplants, bone grafts to rebuild jaw 
or nose, and blood vessel grafts for arteries. 

Maxillo-facial surgery is a term generally used to denote a field 
related primarily to dental surgery and jaw deformities. 

See also PLASTIC SURGERY; TRANSPLANTS, TISSUE AND a 

(M. T. E.) 

HEAD-HUNTING is the practice of removing and preserving 
human heads. Although probably due partly to acquisitive needs, 
it arises in some cultures from a belief in the existence of a more 
or less material soul matter on which all life depends. In the case 
of human beings this soul matter, often in diminutive human form, 

is held to be located particularly in the head. In removing 4 hea 
the soul within is believed to be captured and added to the general 
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stock of soul matter belonging to the community, contributing to 
the fertility of the human population, the cattle and the crops. 
‘According to the Karens of Burma the soul was a sort of pupa 
which bursts, its vaporous contents spreading over and fertilizing 
the fields, passing again through the eaten grain or herb into the 
bodies of men or animals and so again into the seminal fluid en- 
abling men and animals to propagate life. While precisely the same 
formula cannot be postulated of all head-hunters, head-hunting is 
commonly based on a similar belief in a cycle of life dependent on 
the possession of soul (see MeTempsycuHosts), and on a belief in 
life as something concrete and transferable. 

Head-hunting has been associated (1) with ideas regarding the 
head as the seat of the soul; (2) with some forms of cannibalism 
(q.v.) where the body or part of the body is consumed in order to 
transfer to the eater the soul matter of the victim; and (3) with 
phallic cults and fertility rites intended to imbue the soil with pro- 
ductivity, It may thus develop into human sacrifice, a practice 
which has been generally associated with agriculture. Head- 
hunting, or some practice closely allied to it, has been found spo- 
radically all over the globe. (See SACRIFICE.) 

In Europe the practice actually survived until the early 20th 
century in the Balkan peninsula, where the taking of the head im- 
plied the transfer of the soul matter of the decapitated to the de- 
capitator. The complete head was taken by Montenegrins as late 
as 1912, being carried by a lock of hair worn allegedly for that 
purpose, In the Balkan War of 1912-13, nose-taking was substi- 
tuted, and it was the practice to cut off the nose and upper lip with 
the moustache (by which it was carried) just as in Kafiristan and 
in Assam an ear was sometimes carried off instead of the whole 
head, In the British Isles the practice continued approximately 
to the end of the middle ages in Ireland and the Scottish marches; 
and in Ireland, until the 20th century at any rate, a Martinmas pig 
was killed that the fields might be sprinkled with blood and so ren- 
dered fertile. In some parts of Europe murderers have been 
known to eat part of their victims to secure themselves against ill 
will on the part of the ghost, probably in the belief that the con- 
sumption of the flesh leads to spiritual identity. 

In Africa the metempsychic notion has shown itself rather in the 
form of human sacrifice than of true head-hunting. Dahomey and 
Ashanti were notorious examples, and the fact that the human sac- 
tifices in Dahomey were thought to make rain magic more effica- 
cious suggests the working of the same ideas, while an instance is 
known of a Matabele chief who anointed his body and fertilized 
his fields with human fat, The eating of an enemy’s heart has been 
aes from Dahomey and the use of skulls as drinking cups from 

Guinea coast. Bona fide head-hunting occurred in Nigeria, 
Ms 4 number of customs strongly suggest Indonesian culture. 
ee Indonesia, head-hunting among the Kagoro, and perhaps 
wie, tribes in Nigeria, was associated with the fertility of the crops, 
iet Cbs and with the victim’s obligation as a servant in the 
He ha mentions Asian head-hunters, and on a bas-relief 
Bate tte in the British museum, London, is represented a 
Elm 4 e 7th century B.C. between Assur-bani-pal and the King 
ity. of ie which the Assyrians are depicted as cutting and carry- 
tontier PERA of the slain. In Kafiristan on the northwest 
the 19th ndia head-hunting was practised until about the end of 
heads eat women showering wheat upon men returning with 
eis ree a successful raid. In the northeast of India, Assam 

a for head-hunting. All the hill tribes living south of 
were head eae ar Khasis, Nagas and Kukis—formerly 
tise the mee sad some of the Naga tribes continued to prac- 

ult, 
me atte in Assam was normally carried on by. parties of 
eads, an ae lepended upon surprise tactics almost entirely. The 
Were cut See eA the hands and feet or even whole limbs, 
usually pla and carried to the home village, where the head was 

Saas on a stone or pile of stones kept for that purpose. 
s there yy € of cutting off the limbs possibly had a different origin, 
heads ie tribes north of the Brahmaputra that did not take 
suma ms d cut off the feet and hands of slain enemies, pre- 

Y to incapacitate the ghost. The skull, after its virtue had 


passed into the stone on which it was laid, was either buried face 
downward (as by the Angami tribe), hung up in trees (as by Semas 
and Lhotas) or suspended in the chief’s house or the bachelors’ hall. 
In the latter case some tribes decorated the skull with a pair of 
buffalo horns, probably as a fertility symbol, and with long tassels 
of a broad-bladed grass which rustled when it was swung by a 
dancer at a feast, much as in Borneo. If several participants ina 
raid were all in at the death, the head was often divided on a fixed 
system, certain definite portions going to the first, second and third 
spears, etc. The insignia and, where tattooing was practised, the 
tattoo patterns worn by the successful warrior had specific refer- 
ence to success in head-hunting. Thus the Angami warrior wore 
one hornbill feather for each success—‘“touching meat” as it was 
called—while the Konyak warrior had his neck tattooed only if he 
had actually performed the act of decapitation in person, though he 
might have his chest tattooed for “touching meat” and his face for 
the act of killing the enemy in person. With the Naga a head had 
to have cut its teeth to count, and a female head was at least as 
good as a male’s; but with the Kuki, whose cult was probably 
mixed and whose desire for heads was merely to supply a dead 
relative with servitors in another world, any head, even that of an 
embryo, was good. The Kagoro and Moroa tribes of west Africa, 
like the Kuki of Assam and the Kayans of Borneo, desired slaves 
in the next world rather than soul matter in this. The Naga never 
took the head of a fellow villager even though clan feuds within 
the village were very bitter and led to much bloodshed; even out- 
side the village as a rule heads were not taken between men of the 
same or nearly related clans, a self-denying ordinance shared with 
the Kagoro. The younger women were great instigators of head- 
hunting and refused to marry men who had not “touched meat,” 
probably with the idea that until they had taken life they were un- 
likely to beget offspring. 

In Burma several tribes followed similar customs. The Wa tribe 
observed a definite head-hunting season when the fertilizing soul 
matter was required for the growing crop and wayfarers moved 
about at their peril. In Borneo, Indonesia generally, the Philip- 
pines and Formosa similar methods of head-hunting were obtained, 
and the hill tribes of Malaya and Indochina probably have been 
head-hunters at some period. The Ibans of Borneo were particu- 
larly enthusiastic in this respect. The practice was reported in 
the Philippines by Martin de Rada in 1577, and was only aban- 
doned formally by the Igorot and Kalinga of Luzon at the start 
of the 20th century, while in Formosa it prevailed among the hill 
tribes. Elsewhere in Indonesia it extended through Ceram, where 
the Alfurs were head-hunters, to New Guinea, where the Motu, 
like the Lhota Naga of Assam, wore a hornbill’s head as the insignia 
of achievement; here and there, as in the Batak country and in 
Timorlaut, it seems to have been replaced by cannibalism. 

In New Guinea the Tugeris (Marind-anim) used a bamboo knife 
for the act of decapitation, perhaps believing iron would adversely 
affect the soul within. Throughout Oceania head-hunting prevailed 
sporadically till recently. In the Solomon Islands the actual ex- 
pedition to obtain a head formed the climax in a series of ceremo- 
nial acts extending over a number of years, and which comprised 
an important part of the social life. The suppression of head- 
hunting thus was a serious factor in the decay of society and the 
decrease of population which followed under British administra- 
tion. Throughout Oceania head-hunting was closely associated 
with, and tended to be obscured by, cannibalism, but in many is- 
lands the importance attached to the head was unmistakable. In 
parts of Micronesia the head of the slain enemy was paraded about 
with dancing, which served as an excuse for raising a fee for the 
chief to defray public expenditure, after which the head would be 
lent to another chief for the same purpose. In Melanesia the head 
was often mummified and preserved, and sometimes, as in New 
Britain, seems to have been worn as a mask in order that the 
wearer might acquire the soul of the dead man. Similarly, it was 
reported that aboriginal Australians believed the spirit of a slain 
enemy entered the slayer. In New Zealand the heads of the foe 
were dried and preserved so that the tattoo marks and often the ac- 
tual features were recognizable; this practice led to a development 
of head-hunting when tattooed heads became desirable curios and 
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the demand in Europe for Maori trophies caused “pickled heads” 
to become a regular article of ships’ manifests. 

In North America the general practice was to take the scalp 
rather than the head, indicating probably that the soul was thought 
to be located in the hair: an idea present in the biblical story of 
Samson; common in Malaya and Indonesia, where Nagas and 
Borneans used the hair of their dead enemies for ornaments, as did 
the North American Indians; in Oceania, where the Marquesans 
used the hair of the victims of their cannibal rites for making arm 
rings and necklets of magic virtue; and frequent in South America, 
where the heads were often preserved, as by the Jivaros, by remov- 
ing the skull and packing the skin with hot sand, thus shrinking 
it to the size of the head of a small monkey while preserving 
the features intact as a vivid portrait in caricature. There, again, 
headhunting was probably associated with cannibalism in a cere- 
monial form, and the heads of certain animals were also treated 
similarly. 

Head-hunting, therefore, has been worldwide. It was associated 
with tribes still living in the Stone Ages, and may even go back 
to paleolithic times, as in the Azilian deposits at Ofnet in Bavaria 
where heads were found carefully decapitated and buried sepa- 

rately from the bodies, indicating beliefs in the special sanctity or 
importance of the head. 

Despite the fact that head-hunting activities have been legally 
banned, scattered reports of such practices (for example, the am- 
bush and murder of a hunting party of eight men by Iongot head- 
hunters in the Philippine Islands) continued to appear during the 
1960s. 
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HEADLAM, ARTHUR CAYLEY (1862-1947), bishop of 

Gloucester, a vigorous promoter of Christian reunion, was born at 
Whorlton Hall, Durham, Eng., on Aug. 2, 1862. Educated at Win- 
chester and New college, Oxford, he became a fellow of All Souls’ 
college in 1885. He published (with William Sanday) in 1895 a 
commentary on the Epistle to the Romans that became a standard 
work. He was rector of Welwyn from 1896 to 1903, when he be- 
came principal of King’s college, London (a college of the Univer- 
sity of London from 1910). Headlam’s work for King’s college, 
particularly his administrative reorganization, was of outstanding 
importance. In 1918 he was appointed regius professor of divinity 
at Oxford, where his term of office was notable for his reform of 
the honour school of theology and for his Bampton lectures (1920) 
on The Doctrine of the Church and Christian Reunion. From 1923 
to 1945 Headlam was bishop of Gloucester, and was a prominent 
champion of the cause of ecclesiastical reunion, both with the non- 
episcopal Protestant churches and with the Eastern Orthodox, Lu- 
theran and Old Catholic churches, being chairman of the Church 
of England Council of Foreign Relations from 1933 to 1945. In 
1934 he published a work on Christian Theology. He was a man 
of great physical strength, formidable powers of work, definite and 
forthright opinions and directness, not to say brusqueness, of man- 
ner, and was a great administrator, both in academic and ecclesias- 
tical affairs. He died on Jan. 17, 1947, near Barnard castle, 
Durham. (N. S.) 
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HEALTH, MINISTRY OF: see Government Depag, 
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HEALTH AND SAFETY LAWS. One of the earliest ang 
most important objectives of government and law is the provision 
of public health and safety. In many societies law as a disting 
means of social control originates when some official agency js 
created to protect communal health and safety from some sup. 
posed danger threatened by natural or supernatural forces, In 
primitive cultures, and in western civilization up to the middle 
ages, this social concern usually was manifested in a negative way 
by the isolation or destruction of the patient in order to protect 
the healthy. Modern public health laws, social legislation and pre. 
ventive medicine are largely the products of the scientific advance. 
ments of the 19th and 20th centuries, 


INTRODUCTION 


The interest of the individual and society in health and safety 
finds expression in the orders of executives, the ordinances and 
statutes of legislatures and councils, and the decisions of courts 
and administrative bodies. ‘That such an interest is conceded to 
be among the most important values is also shown by the deference 
courts have shown for legislative and executive formulations of 
health and safety policy. In the United States, even during the 
period when courts wielded their power of judicial review to an 
unprecedented extent and readily substituted judicial preference 
for legislative judgment, health and safety laws were subject to 
milder scrutiny than measures involving, for example, economic 
experimentation. The common law at times gave priority to health 
and safety matters over property rights and economic interests. 

Ultrahazardous undertakings, the creation or maintenance of 
dangerous conditions or objects, have long been a basis for special 
classification. Although most states of the U.S. have rejected the 
English doctrine of Rylands v. Fletcher (1868), which imposes 
strict liability for the escape of dangerous substances, the concept 
of nuisance has been construed to cover such cases. 

The common law created an implied warranty of fitness for hu- 
man consumption in the sale of foodstuffs, and the liability of 
products today may be based on the fact of sale rather than on 
negligence in processing or failure to inspect. In short, dariger to 
human health and safety is a special circumstance and a paramount 
value. Summary procedure and something less than the due prot: 
ess usually required may be invoked when health authorities ot 
fire marshals act to cope with emergencies, and both the police 
power of the state and the power of eminent domain may 
utilized to protect or promote public health and safety. 


HISTORY 


In addition to isolation of the sick, principles of hygiene and 
sanitation have been developed by many preliterate peoples: 
Whenever these matters are deemed to be of sufficient social con- 
cern, they receive the coercive sanction of law, as well as the in- 
formal sanctions of custom or religion. The preservation of peace 
and order, the conservation of manpower and a desire to prevent 
offenses that may provoke the wrath of the gods against the com- 
munity are among the immediate objectives of law that may be 
included under the general title of public health and safety laws. 
They are the forerunners of what is termed the police power x 
the modern state. i 

The history of health and safety laws has been determined it 
large measure by the influences of religion and science and by 
political and economic forces. A public concern with the heal! 
problems of community life, the control of communicable disease 
and improvement of environmental and sanitary conditions, SU 
as the provision of food and water, medical care, and sewerage am 
drainage facilities, may be found in varying degrees in primitive 
ancient and modern societies. Moreover, religious and health ob 
jectives may be inextricably intermingled, as, for example, a 
dietary laws, the rules of hygiene and precautions against E 
tagion specified in Leviticus and Numbers, prohibitions again" 
consanguineous marriages and the merging of functions in pries 
and shamans. In the western world there was a close relationshipı 
if not identity, between church and state until the Reformatio®, 
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and for centuries virtually all literate men were clerics, which 
meant that most scientific knowledge was in their hands and sub- 
ject to church control. i 
Early Influences—The emphasis of the early church upon 
spiritual matters and the belief that disease and death were the 
wages of sin stood as major obstacles to a positive program for 
public health and social reform. On the other hand, the church 
and its religious orders did establish and maintain relieving insti- 
tutions for travelers, the sick and widows, such as that founded 
by Basil the Great in A.D. 370 at Caesarea; and Pope Leo XIII’s 
encyclical Rerum novarum (1891) and Pope Pius XI’s Quad- 
ragesimo anno (1931) were most important for the social reform 
movement of the 19th and 20th centuries. It is only since the 
Industrial Revolution that cleanliness has been officially promoted. 
The middle ages (about a.p. 500-1500) saw a decline from the 
standards of hygiene and sanitation of classical Rome. Although 
we are greatly indebted to the Greeks for principles of personal 
hygiene and to the Romans for the development of public sanita- 
tion, there are records of elaborate programs in even more ancient 
times, Ruins in the Indus valley and at Harrapa, in the Punjab, 
reveal that building codes were in effect and that sanitation engi- 
neering was far advanced as early as 4000 B.c. Egyptian ruins 
dating from the middle kingdom (2100-1700 B.c.) include bath- 
room facilities and sewerage systems as do those of the Incas in 
the new world. In addition to the formulation of principles of 
hygiene, the Greeks were responsible for the first attempt to show 
a causal relation between environmental factors and disease. The 
book in the Hippocratic collection known as Air, Waters and Places 
served for over 2,000 years as the basic text on epidemiology and 
helped to sustain the miasmatic (contaminating atmosphere) the- 
ory of disease (see Hippocrates) until use of the microscope led 
heed Sey of. mioa and pcs es: of rae 
e BACTERIA). The Romans saw a relation between swamps an 
malaria, devised crude respirators to protect workers fen t 
in the 2nd century instituted a public medical service, built sewer- 
die They also built the fst hospitals and_codifed end ad 
ucis: e first hospi - 
ministered health laws. Officials were appointed to maintain the 
banks of the Tiber, to guard the aqueducts against pollution, to 
hi er and maintain sewers, to destroy impure foodstuffs, to check 
ae and Measures and to regulate public baths, brothels and 
i grounds, J ustinian I, when one of the worst plagues in his- 
ory came to Byzantium in 532, set up quarantine posts and re- 
quired certificates of health for admission to that city. 
Paced ‘Ages~Upon the disintegration of the Roman em- 
thandonnent of public health measures- Byzantium, became the 
See and medical centre for Europe, and from there Greco- 
e sa knowledge spread to the Arab world, while in the 
magic dail eae were still dealt with largely in terms of 
asteries had gion. During medieval times some of the larger mon- 
nes had proper water supplies and heating and ventilation 
eee but smaller buildings did not. Most medieval cities had 
y ts haha m trying to nonae He teres iope = pred 
the middle ages i s protecting the public from 5 a 
ance BVa, i in England the common-law concept of public ae 
pollution of ed a means for relief against some flagrant cases 0 
k Alkki aki supply as did the common-law crime of res 
ances and ita on both eee, and = the mre cia 
Prevalent threat were enacted to outlaw some o s 
West, ats to public health. For example, Douai, France, in 
Wash’ a pti Tere in 1453 and Rome in 1468 forbade tanners to 
residue thee ! skins on the banks of streams, dyers to pour dye 
served as ee and the public from washing clothes at a river which 
eral Ginu ne of water supply. Early in the 15th century sev- 
street, i fore forbade the construction of hogpens facing the 
city Clean. Te ae streets of Paris were paved to help rene a 
posal of Seha on from 1309 had ordinances dealing wit! š 3 
statutes regulating and offal, and Milan from the 14th century ha 
ing cesspools and sewers. Most of these ordinances 


and laws 
to » MoWever, received onl dic enforcement and tended 
become dent “te ed only sporadic enforc 
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The health measures that received the most conscientious en- 
forcement during the middle ages were those pertaining to the sale 
of adulterated or contaminated food and those providing for quar- 
antine in the case of epidemics. Municipal authorities in many 
places policed the fairs and market place to protect purchasers of 
food. Inspection was practised, and detailed regulations were 
enforced. For example, Augsburg in 1276 ordered meat that was 
not freshly slaughtered to be sold at a special stand, and the 
Florentines forbade the sale on Monday of meat that had been 
offered for sale the previous Saturday. 

Although epidemics were regarded by many as a punishment for 
man’s sin, the transmissibility of certain diseases was well known 
during the middle ages and had been for centuries. Thucydides 
had portrayed a vivid account of an epidemic during the second 
year of the Peloponnesian War. Between the plague of Justinian 
(A.D. 543) and the Black Death (1348) there were a large number 
of plagues, involving such diseases as leprosy, bubonic plague, 
smallpox, diphtheria, measles, influenza and sweating sickness, and 
lesser diseases. The medieval urban dweller lived in constant fear 
of epidemics, and when leprosy reached serious proportions in the 
13th and 14th centuries, quarantine laws were rigidly enforced. 
At the beginning of the 13th century, in France alone there were 
about 2,000 leprosaria, and in all of Europe the number probably 
exceeded 19,000, although many cases were admitted that were not 
leprous. 

The third Lateran council in 1179 promulgated detailed rules to 
govern the commitment of lepers. The experience with lepers was 
carried over when the Black Death (bubonic plague) killed thou- 
sands of workers in the 14th century (see PLAGUE). Suspicious 
cases were required to report to local authorities who examined 
them; if the patients were found to have the plague, they were iso- 
lated, as were all those who came into contact with them, food and 
necessities were provided, the dead with their personal effects were 
buried outside the city, and the place where they had died was fu- 
migated. Venice, the chief port for trade with the orient, usually 
is credited with originating the pattern of quarantine procedure 
that was in effect during the middle ages, and other seaports also 
established observation stations and isolation hospitals. 

In England from the 12th to the 15th century more than 720 
hospitals were established, 217 of which were for lepers. At the 
beginning of the 14th century, Paris had about 40 hospitals and at 
least an equal number of leper houses. During the latter part of 
the middle ages, cities and guilds took an active part in founding 
and maintaining hospitals. 

Later History.—Europe—By the close of the middle ages, 
medicine and public health had fallen under local governmental 
control. Regulations protecting the water supply from pollution 
were supplemented by other provisions dealing with street clean- 
ing, garbage disposal and the like, all of which collectively might 
be termed sanitary codes. Physicians and surgeons were required 
to follow rigid codes and set fee schedules. In addition, writings 
on nutrition began to appear, and public bathhouses were licensed. 
When syphilis became widespread early in the 16th century, the 
first control measures were directed against prostitutes. 

The attempt to deal with public health problems on a municipal 
basis was far from successful. Inland cities were all but defense- 
less against the spread of disease from the seaports. Moreover, 
in the larger cities the administration of particular ordinances 
was delegated to various boards, commissions and officials, so that 
the net result was a crazy quilt of sanitary committees. London 
in the 1830s divided such authority between the city corporation 
and the city companies, 7 boards of commissioners for sewers and 
nearly 100 paving, lighting and cleansing boards, and there were 
about 172 vestries of one sort and another and boards of guardians 
appointed under the poor laws. The parish of St. Pancras alone 
had 21 paving and lighting boards, on which sat about 900 com- 
missioners. 

Colonial America—Colonial America followed the pattern of 
utilizing inspection and quarantine for communicable diseases and 
the enactment of sanitation legislation. The account of George 
Percy regarding the settlement of Jamestown, Va., describes the 
“cruell diseases, Swellings, Fluxes, Burning Fevers” and famine 
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that afflicted that colony.. Almost half of the 100 (or 102) Pilgrims 
that landed at Plymouth, Mass., in Dec. 1620 died within three 
months after arrival. During the winter before the Pilgrims’ ar- 
rival, an epidemic reduced the numbers of Indian warriors of New 
England from 9,000 to a few hundred. Inoculation was brought 
to the colonies by Zabdiel Boylston and Cotton Mather and later 
was regulated by colonial legislatures. As early as 1647, ships 
from the West Indies were quarantined in Boston harbour; and in 
1663, during a smallpox epidemic, New York regulated entry into 
its city by travelers from contaminated regions. Abatement of 
public nuisances seems to have been in the hands of local authori- 
ties throughout most of the 17th century, but a South Carolina 
statute of 1692 forbade swine running at large in the city of 
Charleston and directed all persons to cut noisome weeds in and 
about the lots and streets. During the same year the Massachu- 
setts general assembly empowered selectmen and justices to assign 
locations for slaughterhouses and places for the testing of tallow 
and the currying of leather. The charters granted by William 
Penn to Philadelphia and Chester, Pa., in 1701 conferred power 
upon mayors and magistrates to abate nuisances. Detailed quar- 
antine regulations were enacted in Massachusetts in 1701. The 
first American health board was appointed in Baltimore, Md., in 
1793, and by 1797 there were similar boards in New York and 
Massachusetts. 

Influence of the Industrial Revolution—The Industrial Revolu- 
tion (q.v.) occasioned a tremendous increase in urban population, 
and slum conditions became acute in many manufacturing areas. 
The first English attempt at slum clearance was in London in the 
1760s, when many timbered buildings were pulled down and re- 
placed by brick structures, and streets were paved, drained and 
lighted. In addition to disease and slum conditions, the urban 
population faced poverty and frequent unemployment. The 
Elizabethan poor laws imposed the duty on the individual parish 
to provide relief, including medical relief, for the indigent (see 
Poor Law). 


SOCIAL REFORM 


By the beginning of the 19th century, in England and on the con- 
tinent, the interrelationship between poverty, disease, physical 
environment and crime was apparent, and the view that such condi- 
tions were neither inevitable nor irremedial was gaining ground. 
To the rationalists of the age of reason, a scientific approach to 
social problems would provide the answers. Industrialists, such as 
Sir Robert Peel and Robert Owen, and physicians, such as Sir John 
Simon and Thomas Southwood Smith, joined ‘the social reform 
movement under the leadership of Jeremy Bentham and Edwin 
Chadwick. Royal commissions investigated and reported, studies 
were made, statistics were compiled and, beginning in the 1830s, 
social legislation was enacted. 

An integral part of the social reform movement was the compila- 
tion and publication of statistics which afforded a factual basis 
for legislative and other investigations and reports which were 
an essential prelude to legislation and which served to create a 
demand for reform by informing the public of existing conditions. 
William Farr was perhaps the greatest medical statistician inthe 
19th century, but the father of political arithmetic was the 17th- 
century physician, scientist and economist William Petty, who 

urged the collection of numerical data on population, education, 
diseases, revenue, etc. Petty’s friend John Graunt wrote the first 
important study of health statistics in 1662. In Germariy the 
philosopher Gottfried Wilhelm Leibniz recommended statistical 
investigations of health problems and in the 1680s published sev- 
eral essays on the urgent need for vital statistics. Leibniz’ work 
was carried on and furthered by his contemporary Veit Ludwig 
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the United States, Massachusetts was the-first state to estab. 
lish a bureau of labour statistics. The first important study of 
public health was the 1845 report of John Griscom, city inspec. 
tor for the New York board of health. During the same year the 
National Institute of Washington undertook a survey of the na- 
tion’s health, Perhaps the best-known early document dealing with 
public health problems in America was the Shattuck report, pub- 
lished in Boston in 1850. The report was written by Lemuel 
Shattuck, a Boston bookseller and publisher, who had helped found 
the American Statistical society in 1839 and had secured passage in 
1842 of a Massachusetts vital statistics law that became a model 
for other states. Shattuck’s work also led to the first effective 
state health department, namely that created in Massachusetts in 
1869, Several other states followed the Massachusetts example 
within the next few years. In the second half of the 20th century 
the compilation of vital statistics was regarded as a matter of gen- 
eral public importance and in the United States constituted a 
proper exercise of police power. Almost all of the health, safety 
and welfare laws that were passed in the 19th and in the first half 
of the 20th century were based on factual studies and statistical re- 
ports. Louis D. Brandeis, as counsel in a case involving the consti- 
tutionality of Oregon’s ten-hour day for women workers, secured 
judicial acceptance of such material when his so-called Brandeis 
brief was relied upon by the supreme court in its decision, 


EARLY LEGISLATION 


Europe.—There were but few examples of social or health 
legislation on a national scale before the 19th century. In order to 
check the high rate of infant mortality and for reasons of public 
morality, parliament passed a series of gin acts, culminating in an 
act of 1751 which gave control of licensing to magistrates, and 
perhaps the first example of social insurance was an act of 1757 
“for the relief of coal-heavers working upon the River Thames,” 
which required the employer to deduct sums from employees’ wages 
for a fund from which benefits would be paid in case of sickness, 
invalidity, old age or death. Because of its abuse by employers, 
however, this early insurance plan was abolished in 1770 but was 
revived in 1792, when a similar act was passed providing for trus- 
tees to manage the fund. The Health and Morals of Apprentices 
act, sponsored by Sir Robert Peel, was enacted in 1802 to improve 
the conditions of child labour in the cotton mills. Although this 
legislation was largely ineffective, it did establish the government's 
interest in industrial conditions and led to agitation for child labout 
laws in other industries and countries. 

The Benthamite reformer Edwin Chadwick, who was convinced 
people were poor because they were sick, was a prominent figure M 
both the commission that reported on the poor laws in 1834 an 
the commission that reported on public health in 1844 and 1845. 
As secretary of the poor law commission he wrote the famous Re 
port on an Inquiry Into the Sanitary Conditions of the Labouring 
Population of Great Britain, which was published in 1842. These 
reports eventually were embodied in legislation and established 
national supervision over health, safety and social problems. The 
Factory act of 1833 was the immediate forerunner of modern 1 
dustrial legislation, and the Liverpool Sanitary act of 1846 pro 
vided for health officers and borough engineers for that city. The 
Nuisances Removal and Diseases Prevention act and the Baths 
and Washhouses act, passed the same year, were preludes to the 
Public Health act of 1848. The first general housing acts wert 
passed under the sponsorship of Lord Shaftesbury in 1851. 

In addition to the rise of social legislation in England, similat 
movements gained momentum in Germany and France. Johani 
Peter Frank, German pioneer in public health, ambitiously under 
took to systematize all existing knowledge on the subject an 


devise detailed codes of hygiene for enactment, Frank, because i 
his broad scholarship, was one of the first to urge internation 
regulation of health problems and creation of a national hea 
authority to co-ordinate matters within the country. Advanced 
Wolfgang Thomas. Rau and Franz Anton Mai and endorsed bY 
Frank was the creation of “medical police” to make and enforce 
health and safety regulations. In France, during the Reyolutio® 
the constituent assembly, on the motion of Joseph Ignace Guilloti® 


von Seckendorff, who is credited with having developed the public 
health philosophy for Germany that was systematized by Johann 
Peter Frank and enacted into law by Bismarck. Sweden was the 
first country, however, to require nationwide reporting of vital 
statistics, legislation having been passed in 1748, following the 
recommendations of Pehr Elvius, mathematician and secretary of 
the Swedish Academy of Science. 

In England the first national census took place in 1801. In 
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created a Comité de Salubrité. In 1793 and 1794a national system ciples in England and the United States resulted in placing the cost 
of social assistance, including medical care, was passed. Both of industrial accidents on injured workers in the vast number of 
ce and Germany thus became committed to the proposition cases. To recover in a suit against his employer, the employee 
that government had a positive duty to promote the health, safety had to prove that the master was either personally at fault or had 
and welfare of workers. In 1883-84, when Bismarck’s national so- violated a nondelegable duty. Moreover, the injured worker had 
cial insurance program for workers was enacted (including sickness to overcome the defenses of contributory negligence, assumption 
insurance, industrial accident insurance, maternity care benefits, of risk and the fellow servants rule, which meant that if the injured 
and benefits or pensions for disability, old age and death), Ger- man had himself been careless for his own safety, or knew or 
many provided the inspiration and established the model for subse- should have known of the danger or was hurt because one of his 
t social legislation elsewhere in Europe and in America. fellow workers was negligent, the employer was not liable for dam- 
United States.—In the United States the same patterns that ages. Although the courts recognized that certain nondelegable 
led to English legislation may be found, although English social duties were assumed by the employer, such as an obligation to pro- 
legislation generally antedated its American counterpart by atleast vide a reasonably safe place to work and reasonably safe machines, 
a generation and the American doctrine of judicial review slowed tools and appliances, kept in a reasonably good state of repair, 
down development. Early in the 19th century there was consider- and the issuing of safety rules and warnings of dangerous condi- 
able support for maximum hour laws to protect women and for re- tions, nonetheless a violation of such duties did not result in 
strictions upon child labour. A few of the industrial states passed employer liability if one of the common-law defenses was applica- 
such laws, but there was no effective enforcement because of fear ble. Most significant, the common-law defenses frequently barred 
of competitive disadvantage. For example, Massachusetts in 1842 employer liability even though the employer had violated a health 
enacted a child labour law, and in 1848 Pennsylvania prohibited or safety statute or ordinance, as, for example, when the employee 
the labour of children under the age of 12 in certain mills and lim- knew of the existing conditions and was said to have assumed the 
ited the hours of work to ten unless there was a special contract. risk. 
The latter provision was nullified when special contracts became In England in 1880 parliament enacted the Employers’ Liability 
customary, and since in any event the statutory sanction was act, which modified the defense accorded by the fellow servants 
merely a $50 fine, the statute had little effect. As early as the rule but left untouched the defenses of contributory negligence 
18305 some industrialists suggested national legislation to regulate and assumption of risk and required that there be negligence 
child labour and hours of work. Until after the American Civil by the employer or a supervisory employee for the worker to main- 
War, state social legislation was regarded as constitutional, The tain suit against his employer. This act was ineffective because 
judicial canon of laissez-faire philosophy that social legislation English courts construed it so as to permit employees to contract 
violated the due process clause or impaired the obligations of con- away their rights under the act. The German compensation insur- 
tracts did not gain currency until about the 1890s. ance laws enacted under the sponsorship of Bismarck in 1884 set 
Congress enacted only a few pieces of social legislation before the pattern for future legislation, and parliament's Workmen's 
the 20th century, In 1798 a federal plan was established of Compensation act of 1897 was modeled on its provisions, as were 
state insurance for disabled seamen based on a 20 cent per month the later U.S. statutes (see below). 
deduction from wages, and in 1870 the deduction was increased to — In the United States prior to 1880 five states enacted statutes 
40 cents. In 1878 the National Quarantine act was enacted and that made railroads liable to employees upon the same basis as 
empowered the surgeon general to enforce port quarantines, and they were liable to strangers. Georgia enacted such a law in 1855, 


the following year the national board of health was established. Montana territory in 1873, 
Between 1885 and 1910 most states enacted some kind of em- 


i RISE OF INDUSTRIAL MEDICINE ployer liability law, either trying to abrogate some of the common- 
Inthe Past, most regulation on behalf of the worker was an ex- law defenses or to impose safety inspection and regulation: upon 
Pression of religious conviction, such as the duties imposed upon hazardous industries, In 1906 congress enacted the first federal 

è Master in Deuteronomy, or a reflection of the ancient concept Employers’ Liability act, which covered railroad workers, but that 

lat a ruler was Supposed to be a father to his people. During the act was held unconstitutional because employees not engaged in 
middle Ages the craft guilds regulated working conditions in detail. interstate commerce were included within its purview. The second 

thari, king of the Lombards, in 643 ordered that bodily harm Employers’ Liability act was passed by congress in 1908 to remedy 
caused by accidents to builder’s labourers should be compensated. this defect and subsequently was upheld as constitutional. In ef- 
Ordinance of Labourers in 1349 and the Statute of Labourers fect, these railroad statutes abrogated the common-law defenses 
in 1351, enacted in order to negate the economic bargaining power but required negligence for recovery. For example, contributory 
Survivors of the Black Plague, impaired the mobility of the negligence by the employee diminished the amount of recovery had 
Workers, as did the settlement laws that were part of the poor against his negligent employer, and assumption of risk remained 
laws after 1601, Since workers in England were not free to travel a good defense until abolished by amendment in 1939. 
“out and to seek other jobs, humanitarian impulses alone fur- | Workmen’s Compensation.—In the U.S., despite tempo- 
an incentive to improve their lot. Of greater direct impor- rary setbacks and, for a time, strict judicial construction, work- 
tance Were the decrees issued by Queen Elizabeth I in England and men’s compensation acts came to be enacted by each state. 
tt and Vauban in France which regulated working conditions. Additional congressional legislation covering occupations related 
i trial Medicine, the enactment of factory laws and safety to federal commerce, such as those of stevedores and longshore- 
WS and eventually the expansion of workmen’s compensation acts men, were passed. All but a few states came to include occupa- 
nclude occupational diseases in their coverage were a direct tional diseases, as well as accidents, as a basis for recovery when 
ication of the new enlightenment. The founder of industrial either arises out of and in the course of employment. Also, such 
Padua Was Bernardino Ramazzini, professor at Modena and acts have been extended beyond so-called hazardous industries to 
dat on Italy, who in 1713 published his book De morbis artificum include most industrial and commercial enterprises. See Worx- 
Before meh discussed the relation between disease and poverty. MEN’s COMPENSATION. 
Fs eas after Ramazzini there were reports on industrial health, PUBLIC WELFARE 
Wicked fi ê pamphlet by Ulrich Ellenbog in 1473 “on the poisonous x ; ; ERN 
the di tumes and smoke” that afflicted goldsmiths, the treatise on Public assistance, unemployment compensation, and social in- 
Pe eases of miners by Georgius Agricola in 1556, that by surance of various kinds became the subjects of national legislation 

Telvall Pott in 1775 on the diseases of chimney sweeps, and the in Europe in the 19th century and in the United States in the 20th. 
Tirner ensive Study of industrial disease and poverty by Charles Until the poor laws were enacted at the start of the 17th century, 
y. taa ackrah in 1831. The latter study was relied upon heavily care of the indigent usually had been a matter for church charity 
liabi mers such as Chadwick and Lord Shaftesbury. or mutual aid by people of the same occupation. The Jews made 

bility in Industrial Accidents.—Common-law prin- and enforced regulations for the relief of the poor and regarded 
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charity as a duty. Charlemagne ordered his counts to care for the 
poor at their own expense and made them advocati of the dis- 
tressed. This action was the beginning of secularization and regula- 
tion of charity in Europe, and gradually poor relief was abandoned 
as a general function of the church and was assumed by the parish. 
From ancient times people in the same social class or occupation 
banded together in friendly societies that arranged burials, finan- 
cial help where needed and benefits in case of sickness or widow- 
hood. In time these societies expanded beyond a particular calling, 
and in England at the beginning of the 19th century they had a 
membership of 1,000,000 out of a total population of 9,000,000 and 
were almost as numerous in Holland and Belgium. Neither public 
nor private assistance, however, was adequate for the problems 
created by great depressions and chronic unemployments, and a 
national responsibility for the care of the sick and the poor was re- 
peatedly urged. Sir Thomas More in his Utopia, which appeared 
at the beginning of the 16th century, advocated public health 
measures, social insurance, social security and public housing. 
“Freeborn John” Lilburne, pamphleteer for the Leveller movement 
during the Puritan revolution, called for a comprehensive program 
of government action to cope with social problems. Daniel Defoe 
in his Essay Upon Projects, at the end of the 17th century, pro- 
posed many reforms, including social insurance, and Denis Diderot 
in his Encyclopaedia, in an article on the Hospital, outlined a pub- 
lic assistance scheme, including old-age insurance and medical care. 

England.—England finally eradicated the last traces of its 
Elizabethan poor laws in 1948 by the enactment of the National 
Assistance act, which eliminated the old concepts of parish re- 
sponsibility, primary family responsibility and the rules as to set- 
tlement and removal. Even before World War I, the National 
Health Insurance act of 1911 had introduced the principle of state 

responsibility for the payment of sickness benefit to workers during 
illness and for the provision of some forms of medical care, on a 
basis of compulsory insurance. Near the end of and immediately 
following World War II, parliament also passed the National In- 
surance act (1944), the Family Allowances act (1945), the Na- 
tional Health Service act (1946) and the National Insurance act 
(1946). The report by Sir William Beveridge in 1942, experience 
with prior legislation, and postwar conditions combined to provide 
a favourable political climate for a comprehensive welfare system 
on a national scale. (See Soctat Security: Social Insurance in 
Great Britain and the Commonwealth.) 

United States—Federal Legislation—Although the depart- 
ment of health, education and welfare was created in 1953, most 
social legislation continued to be based on federal-state co- 
operation rather than on an exclusively national basis. For ex- 
ample, such acts as the Sheppard-Towner act of 1921 (Maternity 
and Infancy act), the National-School Lunch act of 1946 and 
Title V of the Social Security act are based on federal-state co- 
operation, the federal government extending grants-in-aid and 
setting standards and the states administering the programs. The 
United States has not moved as far as England and the Scandi- 
navian countries in creating the welfare state, but there has been 
a steady trend toward adoption of the insurance principle as a 
basis for social legislation. 

It was not until the depression of the 1930s that public assist- 
ance, unemployment compensation, social security benefits and an 
integrated program of welfare legislation were enacted for the 

nation as a whole. The Social Security act of 1935 and the Fair 
Labor Standards act of 1938 were perhaps the most significant 
pieces of social legislation enacted by congress under its constitu- 
tional authority to regulate interstate commerce and matters af- 
fecting such commerce. 

Beginning in 1937 the supreme court upheld the validity of such 
legislation, overruling prior decisions that had held that congress 
had no authority to abolish child labour or to regulate wages and 
hours. The separation of powers doctrine was viewed by the court 

as exacting due deference for the legislative and executive judg- 
ment and determination of public policy, and the court declined 
to substitute its economic and social predilections for those of 
congress. Most important, the powers reserved to the states or to 
the people under the 10th amendment were held to be no limita- 
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tion whatsoever upon federal power granted by the constitution, 
Consistently with this commitment to judicial humility, the court 
also permitted state legislatures to experiment with social legis. 
lation unless a federal statute or power had pre-empted the field 
and state welfare laws were sustained although analogous statutes 
formerly had been held unconstitutional. Sociological jurispru- 
dence had replaced the laissez-faire commitment that had domi. 
nated the supreme court from the 1890s to 1937. 

Although health, safety and welfare legislation, whether enacted 
by congress or by the states, was in the second half of the 20th 
century regarded as a legitimate exercise of the police power of 
government, there remained many issues as to substance and pro- 
cedure that might arise under such laws. The principal limitation 
upon an attempted exercise of federal power was that some basis 
therefore must be found in the constitution. 

States’ Powers—State courts determine the constitutionality of 
state legislation under state constitutions, Historically, health 
regulations have presented numerous issues, including problems as 
to the delegation of authority by the legislature to health officials, 
the specification of sufficient standards to guide administrators 
so that an arbitrary discretion is not assigned, the reasonableness 
of rules and regulations promulgated by officials and the reason- 
ableness of legislative classification. Moreover, local boards are 
confined to their own territory and must act within it or they are 
without legal authority. Usually, the courts will not review the 
judgment of health officials who have legal authority to exercise 
discretion, and a private person who alleges he was aggrieved by 
a board’s action ordinarily cannot hold officials personally liable 
for action taken in good faith within the scope of their authority. 
An arbitrary, capricious or unreasonable exercise of power, or 
action that lies outside the scope of the power delegated by stat- 
ute, may raise a due process issue under state or federal law. 
Courts are reluctant to enjoin health officials except where there 
is an obvious abuse of authority. 

State health officials utilize many methods of regulation, includ- 
ing inspection, destruction of private property to prevent the 
spread of contagion or to abate a nuisance, closing of public places, 
disinfection and sterilization, vaccination and quarantine. Com- 
pliance with orders may be sought by injunctions or the imposition 
of fines. Some states do not require health officials to give no- 
tice and to provide a hearing before taking summary action where 
the statute neglects such procedure, a condition which places 4 
heavy burden on the citizen who cares to challenge the validity 
of the action in a subsequent legal proceeding. The state may act 
under either its power of eminent domain or its police power. 
Generally, if it exercises eminent domain, just compensation 1$ 
due; such is not the case for an expression of police power. A citi- 
zen who upon reasonable grounds reports a suspected case of con- 
tagious disease to proper health officials usually is not held liable 
in damages to the person reported when the suspicion turns out to 
have been in error. One who negligently or deliberately infects 
another with a contagious disease may be held accountable fot 
damages, at least if there was no consent to such contact. 
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Food and Drug Laws.—One of the most important areas of 
health legislation is that pertaining to adulteration. Both Athens 
and Rome had laws to prevent the adulteration of wine, and Eng: 
land prohibited the adulteration of certain foods from the time 0 
Henry III. Parliament from time to time passed statutes prohibit- 
ing the adulteration of such commodities as tea, cocoa and bee 
and in 1872 enacted the Adulteration of Food and Drugs act, whi 
had general application to foodstuffs; it provided for inspectio? 
and analysis of samples and for levying of a £50 fine for 
first violation and six months imprisonment at hard labour for # 
second offense. After that time additional statutes were PaS* 
to plug loopholes and to correct judicial construction, culminating 
in the comprehensive Food and Drug act, 1955. f 

In the United States an act prohibiting the adulteration 0 
drugs was passed by congress in 1848, and in 1890 a similar statute 
was passed regarding food. Between 1880 and 1906 there were 
103 bills introduced in congress to control interstate traffic in 10° 


HEALTH AND 


s, but none were enacted until the Pure Food and D 
m bese was signed by Pres. Theodore Roosevelt, er 

Difficulty was encountered in the enforcement of this act be- 
cause of the definitions given to such terms as adulteration, the 
narrow construction given by the courts and the “distinctive 
name” exemption that permitted a manufacturer who adopted a 
distinctive name for his article to ship what he pleased. More- 
over, the sanctions of a maximum fine of $200 for the first of- 
fense and $300 or a year’s imprisonment, or both, for subsequent 
offenses, and the seizure. provisions, did not prove to be successful 
deterrents. 7 

Except for minor amendments, the 1906 act and similar state 
Jegislation remained in effect until the Federal Food, Drug and 
Cosmetic act of 1938 was passed following the tragic death in 1937 
of at least 73 persons who had taken a drug known as Elixir 
Sulfanilamide. (Existing legislation did not prohibit the distri- 
bution of poisonous or dangerous drugs.) The 1938 act, within 
the limits of the commerce power, prohibits foods dangerous to 
health and also prohibits foods, drugs or cosmetics in insanitary 
or contaminated containers. Loopholes in the 1906 act, such as 
the distinctive name and compound exemptions, were eliminated. 
Penalties under the new law include seizure of the offending arti- 
cle and a maximum fine of $1,000 or a year in jail, or both, for 
each violation charged; in the case of intentional fraud or a second 
offense the fine may be $10,000 and imprisonment for three years. 
In addition, the federal courts were authorized to issue injunc- 
tions to restrain further violations. Enforcement of the act was 
given to a food and drug administration, and inspection stations 
were set up in several large industrial cities. 

In addition to the 1938 Federal Food, Drug and Cosmetic act, 
state legislation is important in covering food and drugs that are 
outside the scope of the federal act because of its limitation to 
interstate commerce. Of jurisprudential significance is the fact 
that under both the federal law and the statutes of some states 
itis not essential that there be a specific criminal intent for con- 
Viction, It may be enough that the manufacturer or processor in- 
tended to ship the articles in question even though he neither 
knew\nor had reason to know that there was a violation. 

Safety Laws.—The enactment of safety legislation has been 
Contemporaneous with the passage of workmen’s compensation 
acts and public health laws. In this area, however, education and 
the activities of voluntary groups have almost completely over- 
shadowed legal developments. There has been an intensive safety 
movement in the 20th century, and safety codes have been devised 
by engineers for various industries. At the outset humane in- 
dustrialists promoted accident prevention campaigns by imposing 
safety rules in plants. In part this may be due to the fact that 
employers have come to realize that safe working conditions are 
i to the business, particularly if the factory comes under 
He ens compensation laws. In the United States, cities and 
i ihe an early date required inspections of steam-power boilers, 
Bein er on building inspectors, fire marshals and elevator in- 
for Banco. municipal authority. Mine safety was a subject 
alley lation in many coal-producing states, and the Safety Ap- 
and oct for railroads, originally passed in 1887, and expanded 
ee in 1893, 1903, 1910 and 1920, was the first signifi- 
1 ederal Statute. The Walsh-Healey Public Contracts act of 
ae hate government contractors to comply with the health 

ih ety laws of the state where the contract is being fulfilled. 
han, and since World War II it has been one of the most im- 

ant statutes because it reinforces state laws that otherwise 
stiith Gesn For the most part, state safety laws have been 
vided a suf ced only in a few industrial states that have pro- 
inky du ‘cient number of inspectors. Substantial progress was 
Priorit € to the efforts of certain large employers and the top 
Y given by modern management to accident prevention. 
Borin te Standards association has promoted a safety code 
of Tn iia ee industry, and the International Association 
force in ike ccident Boards and Commissions has been a major 
aad, since i movement. The United States department of labour 
ate boi 953, the department of health, education and welfare 
concerned with certain aspects of the general problem 
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of industrial safety. Federal Coal Mine Inspection acts, passed 
in 1941 and 1952, require inspection and reports, empower the di- 
rector of the bureau of mines to forbid miners to enter dangerous 
portions of a mine and specify detailed rules concerning roof sup- 
port, ventilation, equipment, fire protection and other safety mat- 
ters. 

Before workmen’s compensation acts were securely established 
as constitutional around 1920, most state safety acts relied upon 
inspection and indirect enforcement through civil litigation in dam- 
age suits brought by injured workmen. After 1920, when damage 
suits all but ceased because most workmen were limited to compen- 
sation claims, administrative boards with power to make rules, 
investigations and reports and to seek injunctions became the 
mode of enforcement. In a few states, e.g., Washington, educa-. 
tional standards of safety, as well as rules dealing with safe work- 
ing conditions, were, in the early 1960s, issued by the supervisor 
of safety. Statutes which provide for apprenticeship systems, 
limit the hours of work or require rest periods may be classified 
as safety laws because of their bearing on accident prevention. 
The constitutionality of safety laws in the second half of the 20th 
century was usually upheld unless there was a showing of arbitrary 
action in a particular situation, and such regulations typically 
were enforced by inspection plus criminal or administrative sanc- 
tions. In addition to laws pertaining to industrial safety are 
statutes concerning regulation of traffic; inspection of -theatres, 
schools and other public places; highways and sidewalks, public 
carriers, bathing beaches and fire prevention. It should also be 
noted that collective bargaining agreements frequently contain 
provisions that have a bearing on industrial safety and that joint 
committees of management and employees may co-operate in 
formulating policies and rules. 


INTERNATIONAL EFFORTS 


International concern about health and safety has been expressed 
in the writings of public health pioneers, such as Johann Peter 
Frank, in international conventions, such as that held in Paris in 
1851, and in health organizations within the framework of the 
League of Nations and United Nations (UN). The preamble 
to the constitution of the World Health organization (WHO) 
provides that “an informed opinion and active co-operation on 
the part of the public are of the utmost importance in the improve- 
ment of the health of the people”; it further declares that every 
individual has a fundamental right to the highest attainable stand- 
ard of health. The WHO is committed to the principle of mutual 
aid in dealing with social and health problems, and its work is sup- 
plemented by and correlated with the activities of such other UN 
agencies as the United Nations Children’s fund, the Food and Agri- 
culture organization, the International Labour organization and the 
United Nations Educational, Scientific and Cultural organization. 

Private organizations have also laboured in the field of inter- 
national health and safety problems. The International Associa- 
tion of Industrial Accident Boards and Commissions has promoted 
safety codes, and the Rockefeller foundation has sponsored major 
international health work. Numerous international conferences 
have been held to promote health and safety. In 1833 Mohammed 
Ali, ruler of Egypt, called a conference to discuss quarantines and 
international hygiene, the International Association for the Legal 
Protection of the Poor was organized in Paris in 1900 and the In- 
ternational Labour office was organized at Basel, Switz., in 1901. 
The Bern conferences of 1905, 1906 and 1913 drew up interna- 
tional conventions prohibiting the use of white phosphorus in the 
manufacture of matches and employment of women or children 
under 16 on nightwork and limited their hours of work. President 
Truman’s Point Four program included technical assistance on 
health matters, and many underdeveloped nations have continued 
to receive such help from the U.S. and other governments in an 
effort to eliminate various preventable diseases that were eradi- 
cated in Europe and the United States in the 19th century. Other 
nongovernmental agencies prominent in the international health 
and welfare fields include the International Red Cross and League 
of Red Cross Societies, the Save the Children fund and the Society 
of Friends. 
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The health and safety laws of the future will have to deal with 
such new matters as radiation from atomic power, fallout, air 
pollution and the dangers created by space travel. Such problems 
may be the subject of international regulation, as well as local law. 
Air pollution and urban redevelopment have created numerous 
problems in metropolitan areas. A sound solution of such prob- 
lems will require the co-operation of local, state and national 
agencies. The increased urbanization of major industrial coun- 
tries inevitably will intensify old and proliferate new health and 
safety problems. However, the prevailing perspective that na- 
tional and international action is essential and that health and 
safety programs are no longer solely matters of local concern has 
made organized and concerted effort possible. 

Among many articles dealing with health and safety regula- 
tions in general are the following: CHILD WELFARE; HEALTH 
INSURANCE; INDUSTRIAL ACCIDENTS; INDUSTRIAL MEDICINE; LA- 
BOUR Law; MEDICAL JURISPRUDENCE; PREVENTIVE MEDICINE; 
PusLIC HEALTH; Socrat Security; SociaL WELFARE; WORK- 
MEN’s COMPENSATION; WORLD HEALTH ORGANIZATION. 

BrsriocraPHy.—George Rosen, A History of Public Health (1958); 
René Sand, The Advance to Social Medicine, trans. by Rita Bradshaw 
(1952) ; W. M. Frazer, A History of English Public Health, 1834-1939 
(1950) ; C. E. A. Winslow et. al., The History of American Epidemi- 
ology, ed. by F. H. Top (1952); Benjamin Aaron and Robert E. 
Mathews (eds.), The Employment Relation and the Law (1957); 
Arthur Larson, The Law of Workmen’s Compensation, 2 vol. (1952); 
H. A. Toulmin, Jr., A Treatise on the Law of Food, Drugs, and Cos- 
metics (1942); Arthur D. Herrick, Food Regulation and Compliance, 
2 vol. (1944-47); Louis Hartz, Economic Policy and Democratic 
Thought: Pennsylvania, 1776-1860 (1948); William L. Prosser, Hand- 
book of the Law of Torts (1955); Reed Dickerson, Products Liability 
and the Food Consumer (1951) ; Henry Rottschaefer, The Constitution 
and Socio-Economic Change (1948) ; È. C. Tandy, “The Regulation of 
Nuisances in the American Colonies,” Amer. J. Publ. Hlth., 13:810 

(1923); International Labour Office, The Law and Practice Relating 

to Safety in Factories (1949) ; Donald Hunter, The Diseases of Occupa- 

tions (1957) ; W. Mansfield Cooper, Outlines of Industrial Law (1954) ; 

H. Samuels, Factory Law (1957); E. R. A. Mereweather (ed.), Indus- 

trial Medicine and Hygiene (1954); R. F. S. Schilling (ed.), Modern 

Trends in Occupational Health (1960); N. M. Goodman, International 

Health Organisations and Their Work (1952); W. Hobson (ed.), The 

Theory and Practice of Public Health (1961) ; World Health Organiza- 

tion, International Digest of Health Legislation (quarterly). 

(H. H. F.) 


HEALTH EDUCATION. With the rapid development of 
medical science after about 1850 it became increasingly apparent 
that education of the general public was essential in order to take 
advantage of the progress being made in preventive medicine and 
public health. In a number of countries limited health educa- 
tion services were provided before 1900, usually in the form of 
leaflets or bulletins, and before World War I substantial programs 
in specific fields were initiated by voluntary organizations such 
as, in the U.S., the National Tuberculosis association. Immedi- 
ately after the war the U.S.S.R. set up a department of health 
education in the commissariat of health, and the United States a 
division of health education in the U.S. public health service 
(1918); England followed (1925) with the foundation of the 
Central Council for Health Education. In 1948 the World Health 
organization (q.v.) included health education as one of the basic 
units in its division of public health services. 

One aspect of the problem throughout the history of health 
education, and one that has proved especially difficult in the newly 
emerging countries, has been to educate people to recognize that 
there is a problem at all. 

Most communities have a mixture of folklore, science and magic 
dealing with health problems. What people will do depends largely 
on their attitudes, even where these contradict purely rational 
insight. The educator must therefore know how people cus- 
tomarily deal with the problem at hand. 

In all countries during the 20th century there was an increasing 
realization of the importance of the health of young children, and 
this was reflected in the increased medical care of children from 
the prenatal period and throughout school life and in the provision 
of health instruction in schools. In its broadest sense, the term 
health education is taken to include both these aspects, since much 

of prenatal and postnatal care includes education as well as purely 
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medical supervision (see MATERNAL AND CHILD HEALTH), The 
following discussion deals with the development of health edy. 
cation programs in the schools to protect the health of the sty. 
dents and instruct them in health habits, knowledge and attitudes, 

See also HEALTH AND SAFETY Laws; PREVENTIVE MEDICINE: 
NURSING. : 


HEALTH EDUCATION IN THE SCHOOL 


Early school health programs were concerned only with pre- 
vention of spread of contagious disease. France in 1833 was per- 
haps the first nation to undertake school health work and to make 
school authorities legally responsible for sanitation of schools. In 
1848 a government report in Wales drew attention to school light- 
ing and ventilation. Regulations for protection of health of 
school children were instituted in Finland (1859), Sweden (1863), 
Norway (1865), Germany (1866), Russia (1871), Great Britain 
(1872) and Austria (1873). Sweden (1868) was first to use the 
term “school physician.” In the 20th century the term health 
education replaced the earlier term hygiene, which was more or 
less restricted to the rules and practice of healthy living. 

United States.—School health work was started in Boston in 
1894 when physicians were employed to inspect school children, 
Later school health work was started in Chicago (1895), New 
York (1897) and Philadelphia (1898). The first state laws re- 
lating to medical inspection and examination of vision and hearing 
were passed by Connecticut (1899), New Jersey (1903), Vermont 
(1904) and New York (1905). The first school nurse was em- 
ployed by New York city in 1902. By 1909 most states had legis- 
lation requiring public schools to offer instruction on effects of 
alcohol and tobacco. 

Health agencies which contributed to the development of health 
education (with present names) include the American National 
Red Cross (1881), the American Association for Health, Physical 
Education and Recreation (1885), the United States public health 
service (1798) and the National Tuberculosis association (1904). 

After the first White House conference on child health and 
protection (1910), advances in school health programs resulted 
from health legislation, creation of professional health organ- 
zations, national conferences on “physicians and the schools” pro- 
moted by the American Medical association, expanded services 0) 
city and state health departments, and advances in medical science, 
nutrition and school organization. 

School health programs relate to health services, healthful 
school living, health teaching, nutrition, health of school personnel 
(teachers and other employees), safety provisions, in-service 
health education of school personnel and school-community health 
relationships and resources. Included in school health services are 
such preventive and protective procedures as daily observation 0 
pupils by teachers and referral of those showing signs of possible 
health irregularities; health examinations of pupils, teachers ene 
other school personnel; immunization procedures; first %0; 
follow-up remedial procedures; and some supervision of spec! 
education, adapted physical education and athletic training. Per- 
sonnel involved in health services include family and school phys 
cians, school nurses, dentists and dental hygienists, and such others 
as audiometrists, speech therapists, school psychologists, nutr 
tionists, special education teachers and teachers of adapted phys 
cal education. Healthful school living involves lighting, seating, 
heating, cooling and ventilating, sanitation, safety, beauty ant 
the emotional atmosphere of pupil-teacher and other interperso™ 
relationships. p 

The curriculum of the elementary school includes instruction m 
health directed at desirable health habits and attitudes. It providé 
information relating to sleep, rest, relaxation, cleanliness oa 
care of the body, exercise, posture, prevention of disease an! 
injury, dietary habits, social relations and community health serv’ 
ices. In the secondary school, “health” is presented best as an [es 
ganized school subject in a class meeting in daily periods and taug! 
by a health teacher. Instruction is organized into teaching oi 
based on life activities, topics including mental and emotion 
health, sex education and family life, appraisal of health an 
physical fitness, nutrition, dangers of alcohol and tobacco, d 


sotics, cancer, heart disease, use of professional health 
health vocations and community health services, Col- 
ams of health education include clinic and limited hos- 
services, usually partially supported by student fees. Some 
colleges offer credit courses in personal and community hygiene, 
Undergraduate and graduate degree programs for preparation of 
AC of health education are common. (D. K. B.; X.) 
Great Britain.—Health education in the United Kingdom has 
i many forms. After the inception of the School Medical 
service in 1906 and 1907, it was increasingly realized that the 
iveness of its working depended upon the co-operation and 
healthy practices of both the children and their parents, but 
there was never any compulsion on schools to include health edu- 
ion in their programs. (This follows the central government’s 
po icy of not imposing direction in matters of curriculum.) Con- 
sequently, health education in schools takes one of three forms. 
‘It may be promoted merely by the existence of a general good 
willand the provision of a healthy atmosphere in the school. This, 
at nursery- and primary-school levels, may be actively carried out 
‘through the routine program of the child’s day, although very little, 
aai formal instruction is given. At the secondary-school level, 


instruction is often giyen indirectly; ie., as a part of 

courses in biology, domestic science and citizenship and also 
through the activities of physical education, At this stage mem- 
bers of the health departments (especially the school nurse and 
i isitors) may be asked to supplement the teaching by lec- 
turing on selected health topics. 
‘also Epucation, History oF; PHYSICAL EDUCATION. 
(W. M. Wa.) 

BimrrocraPmy.—)Jessie Helen Haag, School Health Program (1958); 
Lawrence B. Chenaweth and Theadore K. Selkirk, School Health Prob- 
tems, vey. ed. (1953) ; Delbert Oberteuffer, School Health Education, 
Tey, ed, (1954) ; National Conference for Cooperation in Health Edu- 

ion, Suggested School Health Policies, 3rd ed. (1956); Jesse Fiering 


sand G. G. Wetherill, Personal and Community Hygiene Ap- 
| (1950); Ministry of Education, Health Education (1956); C. 
ibby, Health Education (1951). 
oH TH INSURANCE is a system for advance financing 
of medical expenses by means of contributions or taxes paid into 
a common fund to pay for all or part of health services specified 
iman insurance policy or law. The key elements are advance pay- 
Ment of premiums or taxes, pooling of funds, the elimination of 
Part or all of the financial barrier to the receipt of medical care, 
and eligibility for benefits on the basis of contributions or employ- 
‘Ment without a means test. Health insurance is sometimes also 
AS bem to include cash payments for income loss due to sickness 
be bility, In the United States both private and public ar- 
Bi ts exist for insuring the risk of such loss of income. 
However, the two aspects—health services and income loss—are 
more and more being considered separately. 
_ Ahealth insurance system that is organized and administered by 
4 private agency, with the provisions specified in a contract, is 
4 voluntary health insurance plan. If the system is financed by 
levied by government and the provisions specified by statute, 
tn Severnmental health insurance plan, usually referred to as 
ey health insurance” by its opponents. The contrast 
een Voluntary” and “compulsory” health insurance, how- 
hee not always a clear one. In some countries, such as 
Boy » Belgium, Denmark, Iceland, Japan, and Switzerland, 
Penmiment subsidies are used to finance part of the cost of health 
benefits dministered by nongovernmental societies which meet 
eg Minimum standards, 
ie aa le United States both voluntary and governmental health 
1965 t ce plans exist. Under the Social Security amendments of 
ae 8overnmental health insurance plans for the aged were 
age ed: a basic plan relating to hospital and institutional cover- 
ASAN: ed from compulsory contributions (except for a gov- 
ent Subsidy for those not insured under social security); and 
“mentary plan relating to physician’s services financed from 
Contributions and an equal matching government sub- 
age Under these government plans about 19,000,000 persons 
became ef Over were eligible for medical benefits when the plans 
e effective on July 1, 1966, (See also SocraL SECURITY.) 
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Health insurance should be distinguished from socialized medi- 
cine and government medical care programs. The latter are usu- 
ally financed wholly or predominantly from general tax revenues. 
Doctors are employed, directly or indirectly, by a government 
agency on a full-time or part-time salaried basis; and health facili- 
ties are usually owned or operated by the government. In several 
countries, including Australia, Chile, Czechoslovakia, Great 
Britain, Ireland, New Zealand, Sweden, and the U.S.S.R., medi- 
cal care, in whole or in part, is furnished on such a basis to broad 
general groups in the population. In some other countries health 
services are furnished by a social insurance institute established 
by the government as an independent or quasi-autonomous agency. 
In the United States medical care in veterans’ hospitals, for 
the tuberculous or mentally ill, for seamen, Indians, or mem- 
bers of the armed forces are examples of public or governmental 
medical care (or socialized medicine, as its opponents prefer to call 
it). (See also MEDICAL Care, GOVERNMENT.) 

In Great Britain the national health service is a public medical 
care program available to the entire population, but a small part 
of the cost is financed from social insurance contributions by em- 
ployers and employees. Some voluntary health insurance plans 
also exist in Great Britain alongside the comprehensive national 
program. 

All organized health plans have a public or social aspect. Volun- 
tary insurance plans in the United States must conform to en- 
abling or regulating acts passed by the various state legislatures 
and are under various degrees of state supervision or regulation, 
Physicians, dentists, hospitals, nurses, pharmacists, and nursing 
homes are licensed by state laws. Many kinds of health services 
are wholly or partially tax-supported; some of them require a 
needs test and others do not. 

Health insurance is not primarily a method of organizing medical 
care, although it may be combined with measures to improve the 
organization and distribution of medical services. It may be 
coupled with individual practice of medicine or with group practice. 
It may involve a limited or a comprehensive range of medical 
services. It may provide for full payment of the costs to the pro- 
vider of services, in which case it is called a “service” plan; when 
the insurance payment is paid in cash to the beneficiary, it is re- 
ferred to as an “indemnity.” In the latter case, the payment is 
a predetermined amount which usually reimburses the beneficiary 
for only part of the cost. 

In the United States health insurance plans operate in connection 
with both the individual and group practice of medicine and on 
both a service and an indemnity basis. In addition, health insur- 
ance plans are operated by nonprofit organizations such as Blue 
Cross (hospital care and largely controlled by hospitals), Blue 
Shield (physicians’ services and largely controlled by physicians 
and medical societies), about 900 commercial insurance companies 
(both stock and mutual), and some 800 so-called independent 
plans, comprising community- and consumer-controlled plans, and 
those operated by unions, employers, welfare funds, and private 
medical clinics. 

Health insurance is usually financed on a group insurance basis 
but most plans also provide for individual policies. Group in- 
surance expanded tremendously in the middle years of the 20th 
century because it provided greater protection to more people at 
less cost than individual policies, 

Insurance of hospital costs, inaugurated during the 1930s, is the 
most prevalent form of voluntary health insurance coverage. By 
the mid-1960s about 70% of all private expenditures for hospital 
care and about 40% of all such expenditures for physicians’ serv- 
ices were being met by voluntary insurance. As a result, about 
one-third of all private medical care expenditures were met by 
yoluntary insurance. About 25% of the aggregate of private and 
public expenditures for health care came from tax-supported funds. 
Taken together, insurance and tax funds met about one-half of 
total national expenditures for health care. 

The most rapidly growing type of voluntary health insurance in 
the middle 1960s was major medical expense protection sold by 
commercial insurance companies. Under such plans an individual 
is insured for a maximum amount of health costs ($5,000, $10,000 
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or $20,000), with a “deductible” amount ($100, $250, or $500) 
usually paid by the beneficiary, and a “co-insurance” feature 
which provides that the insurance carrier will pay 75% or 80% of 
any costs above the deductible amount and up to the stated maxi- 
mum. Advocates of major medical expense protection claim that 
it gives the individual protection against large catastrophic costs 
without the financial and administrative burdens involved in in- 
suring small costs and that it provides a restraint on unnecessary 
use of services and facilities by placing part of the financial burden 
on the individual, Opponents claim that it discourages early 
diagnosis and treatment, encourages the inflation of health costs, 
and does not make a contribution to the more effective and efficient 
use of health services. 

The health insurance movement was slow to develop in the 
United States. Once it overcame professional and technical ob- 
stacles, however, and took root, it grew rapidly, in large part 
due to the fact that the American people were insurance-minded. 
Health insurance in the United States underwent significant 
changes in the middle years of the 20th century. Many different 
kinds of plans were in operation under differing auspices, with wide 
variations in scope of benefits and costs, and sharply differing 
philosophies and objectives. Strong differences of opinion existed 
as to the advantages and disadvantages of each of these arrange- 
ments, 

Health insurance plans faced many problems in the late 1960s. 
Hospital costs mounted rapidly as more and more people assumed 
that high quality medical care should be available to all. The 
adoption of two governmental health insurance plans for the aged 
in 1965 after vigorous opposition from medical groups called at- 
tention to the need for more effective financing arrangements and 
additional services and facilities. The lack of health insurance 
coverage among persons with low incomes raised many questions 
as to how to meet their needs. Legislation recommended by Pres. 
Lyndon B. Johnson and enacted by Congress (1965) raised many 
new questions concerning patterns of cooperation among govern- 
ment, practising physicians, medical schools, hospitals, and vol- 
untary health insurance plans. 

Canada developed a method of financing health services which 
differed from both that of the United States and Great Britain. 
The dominion government provided grants-in-aid to the provinces 
for comprehensive hospital insurance in ward beds without limits 
on duration and for hospital outpatient diagnostic services. The 
federal provisions were set forth in the Hospital Insurance and 
Diagnostic Services Act, which became effective on July 1, 1958. 
The provinces financed their share of the program through retail 
sales taxes, general revenues of insurance premiums. Saskatche- 
wan enacted a medical insurance plan in 1961 and Alberta in 1963. 

See also PUBLIC HEALTH; SOCIAL SECURITY; SOCIAL WELFARE. 
For current developments see Britannica Book of the Year. 

BIBLIOGRAPHY .—Benjamin J. Darsky, Nathan Sinai, and Solomon 
J. Axelrod, Comprehensive Medical Services under Voluntary Health 
Insurance (1958); Michael M. Davis, Medical Care for Tomorrow 
(1955); Seymour E. Harris, The Economics of American Medicine 
(1964); Almont Lindsey, Socialized Medicine in England and Wales 
(1962); Walter J. McNerney et al., Hospital and Medical Economics 
(1962); Health Insurance Institute, Sourcebook of Health Insurance 
Data (annually); A Report to the President by the President’s Com- 

mission on the Health Needs of the Nation, Building America’s Health 
(1952); Canadian Welfare Council, Health Insurance: What are the 
Issues? (1956); U.S. Department of Health, Education, and Welfare, 
Social Security Programs Throughout the World (1964), The Health 
Care of the Aged (1962), Medical Care Financing and Utilization 
(1962) ; “Private Consumer Expenditures for Medical Care and Volun- 
tary Health Insurance, Social Security Bulletin, December issue an- 
nually ; Herman M. Somers and Anne R. Somers, Doctors, Patients and 
Health Insurance (1961). (Wr. J. C.) 
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HEALY, TIMOTHY MICHAEL (1855-1931), Irish 
statesman, leader in the campaign for Home Rule and for agrarian 
reform, became the first governor general of the Irish Free State. 
He was born at Bantry, County Cork, on May 17, 1855. He 
began work at 13 and moved to Newcastle upon Tyne in 1871 
where he was a clerk on the North Eastern railway. There he 
became associated, through Isaac Butt, with the Home Rule as- 
sociation. His connection with politics increased in 1878 when 


he moved to London to become parliamentary correspondent of 
the Nation, In this way he met C. S. Parnell, who recognized his 
ability and cabled from the United States in 1880 for Healy to 
organize the Canadian extension of his tour. 

For several years after 1880 Healy was closely associated with 
Parnell both in and out of parliament. Healy was arrested for 
intimidation on behalf of the Land league but was promptly re- 
turned as member of parliament for Wexford (1880) and subse. 
quently acquitted at his trial in Dublin. In parliament he rapidly 
became a master of caustic wit and the techniques of obstruction 
but also showed constructive ability during the passage of the 
complex Land act of 1881. He became an authority on the land 
question and the “Healy clause” in this act, which protected the 
tenants’ agrarian improvements from increases in rent, made him 
highly popular in Ireland and he even won seats in Protestant 
Ulster: County Monaghan (1883) and South Londonderry (1885), 
Healy was imprisoned in 1883 for encouraging violence. He was 
called to the Irish bar in 1884, specialized in the land law on 
which he became a leading authority and became a queen’s counsel 
in 1899. He sat for North Longford (1887-92) and then for 
North Louth, which he held against the Parnellites until 1910. 

Healy broke away from Parnell in 1886 and later attacked him 
bitterly over the O’Shea divorce (1890). He supported Gladstone, 
for whom he had much respect, as a more effective agent for Home 
Rule. After Parnell’s death (1891), Healy led a small but vocal 
group until 1900 when the Irish members were reunited. In 1902 
Healy was expelled from the Irish parliamentary party and, until 
he was reconciled with William O’Brien in 1910, he attacked John 
Dillon’s leadership and anticonservative prejudice, He became a 
king’s counsel in 1910. 

The Easter rebellion in 1916 roused Healy against the Liberals 
and the official leaders of the Irish Nationalist party. This led 
him to support Sinn Fein after 1917, In 1918 he resigned his seat 
in Cork, which he had held since 1910, in favour of a Sinn Fein 
prisoner. Healy played no part in the guerrilla warfare of which 
he disapproved, but was regarded as an elder statesman and con- 
sulted by British and Irish ministries. After the Irish ratification 
of the peace treaty in Jan. 1922, Healy was proposed by both 
sides as governor general of the new Irish Free State. This office 
he filled with tact and patience until his resignation in 1928. He 
then retired, and died at his home near Dublin on March 26, 1931. 
He published Letters and Leaders of My Day, two volumes (1928). 
See also IRELAND, REPUBLIC oF: History. 

See M. Sullivan, No Man’s Man (1943) ; Sir Dunbar Barton, Timothy 
Healy (1933). (D. G.) 

HEARING is the sense by which an animal is able to perceive 
sound. All the higher vertebrates, and many more primitive an: 
mals, possess a specialized organ, the ear, for the reception of 
sound waves. In its simpler forms this organ has a particular 
biological value in mating, as it enables the sexes to find one an- 
other, but its most general adaptive function lies in its service 
in warning of impending danger. Ih the birds and mammals, heat- 
ing is particularly developed for communication, and in man it 
attains its highest utility in articulate speech and the art of music. 


PARTS OF THE EAR AND THEIR FUNCTIONS 


As treated in detail in the article Ear, ANATOMY OF, the eat 
is considered in three parts, the outer, middle and inner ear. The 
outer ear receives aerial waves; the middle ear conducts them 
inward; and the inner ear, through its receptor cells, translate 
their effects into patterns of nerve impulses that are sent throug 
the auditory nerve to the brain centres and finally give rise t 
auditory perceptions. 

The Outer Ear—The visible portions of the ear include & 
expanded flap called the auricle or pinna and a short tube, the 
external auditory meatus. The auricle in man serves no importa? 
acoustic purpose. It is too small to deflect sounds into 
ear, for to modify the paths of sound a surface must be e 
with respect to the wave lengths, and this condition is scarcely 
satisfied even for the highest audible tones. Animals with larger 
and funnellike pinnas, especially if they are sensitive to soun 
still higher than man is, are aided by these members ani 
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developed muscles for moving them. 
eis is a slightly curved tube about one inch in length, 
ending at the eardrum. It serves as the path of entrance for 
aerial waves. 

The Middle Ear.—Beyond the eardrum is the middle ear 
cavity, an irregularly shaped, air-filled space in the temporal bone. 
A chain of three small bones, the auditory ossicles, bridges this 
space and provides a mechanical link between the drum and 
the oval window, which forms the entrance to the inner ear. 

The drum is broadly conical in form, with its apex directed in- 
ward, ‘The outer ossicle, the malleus (hammer), is attached at the 
apex and along one radius. The second ossicle, the incus (anvil), 
Jinks the malleus with the third, the stapes (stirrup), whose inner- 
most part, the footplate, nearly fills the oval window. The ossicles 
are interconnected and suspended in the cavity by a number of 
ligaments. There are two tympanic muscles which act upon the 
ossicular chain; one, the tensor tympani muscle, is applied to the 
malleus, and the other, the stapedius muscle, to the stapes. 

The function of the middle ear is the efficient transmission of 
sound energy. The drum presents a large surface on which the 
air particles impinge, and their total force is applied through the 
ossicular chain to the smaller surface covered by the footplate; 
the result is a magnification of pressure. The efficiency of trans- 
mission is about 28%, which, though far from perfect, is remark- 
able in comparison with an estimated one-tenth of one per cent 
that would obtain if the middle ear mechanism were absent. The 
difference is apparent in a person who by accident has lost the drum 
and outer ossicles, for such a person is unable to hear conversa- 
tion unless people shout or speak directly into his ear. 

The tympanic muscles connect the ossicular chain with points 
of anchorage in the walls of the middle ear cavity and work to- 
gether as a protective mechanism. They add to the strength of 
the ossicular chain and prevent displacements of excessive ampli- 
tude, When a loud sound stimulates the ear, a strong reflex con- 
traction is produced which reduces sharply the transmission of 
the vibrations, and so the inner ear is protected against excessive 
stimulation. This protection, however, is limited, and a person 
who must expose himself to intense sounds of either an explo- 
sive or a lasting character will need to take extra precautions to 
guard the ears. He may wear a helmet that covers the ears or use 
plugs that fit Snugly in the meatus to exclude the sounds. 

The Ear—tThe bony labyrinth is a complex space in 
the temporal bone, two divisions of which, the vestibule and semi- 
circular canals, are concerned with bodily equilibrium; a third 
sion, the cochlea, serves for hearing. The cochlea is shaped 
a snail's shell, from which it gets its name; it is a spiral organ, 
Which in man has about two and one-half turns, and if straight- 
ened out (fig. 1) would be about one and one-half inches long. 
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FIG. 4, 
“DIAGRAM oF SECTION THROUGH MIDDLE AND INNER EAR (see TEXT) 


nals Partition divides the cochlea into vestibular and tympanic ca- 
2), which connect at the tip of the cochlea and contain a 

the b ny (ate At the basal end each canal has an opening in 
or all Separating it from the middle ear cavity. The open- 
footplate heuer canal is the oval window, fitted with the 
Window, ¢ the stapes; that for the tympanic canal is the round 
i Covered only by a thin membrane. The partition is made 
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REISSNER'S 


QasANtor, up in part of a fibrous membrane, 
the basilar membrane, upon 
which lies a complex structure, 
the organ of Corti, in which the 
auditory receptor cells, the hair 
cells, are imbedded. Around the 
bases of the hair cells are the 
ends of the auditory nerve fibres, 
which run inward toward the axis 
of the cochlear spiral to form the 
auditory nerve. This sensory 
portion of the inner ear is bathed 


BASILAR Nerve £ t 
MEMBRANE Fieres in a separate fluid, the endolymph 
FIG. 2.—CROSS SECTION oF cocH- in the cochlear duct, which is kept 
LEA from mingling with the perilymph 


by a thin membrane, called Reissner’s membrane. 

When under the influence of an aerial sound the footplate of 
the stapes is momentarily pressed inward, the pressure exerted on 
the fluid of the inner ear is relieved mainly by an outward bulg- 
ing of the round window membrane. As the footplate moves out- 
ward the pressure is reversed, and the membrane is displaced 
inward. The varying pressures are transmitted from vestibular to 
tympanic canals and to the cochlear duct by way of the basilar 
membrane, and in the process the sensory cells are excited. From 
the hair cells the excitation passes to the auditory nerve fibres, 
and from there to the higher nerve centres, and a sensation of 
hearing is produced. 

The ear may be stimulated also by bone conduction. If a vi- 
brating body is brought into contact with the bones of the skull 
the movements are conducted to the inner ear fluids and finally 
to the hair cells. The sensory effects are the same as in air con- 
duction, but the efficiency is much less since the larger part of the 
energy is lost in vibrating the massive substance of the head. 


SOUND AND ITS ANALYSIS 


Sounds, physically considered, consist of rapid variations in 
the density of a medium, usually the air. Most often these 
variations have some uniformity of pattern, in that the same or 
nearly the same changes occur over and over; such sounds are 
periodic. Other sounds, which lack any repetitive character, are 
aperiodic. The periodic sounds are heard as tones, the aperiodic 
ones as noises. Many sounds have an intermediate quality, and 
are called noisy tones or pitched noises according to the dominat- 
ing feature. 

The periodic sounds vary in four ways: in frequency, intensity, 
wave form and phase. Frequency designates the rapidity of recur- 
rence of the pattern; intensity, the energy of the disturbance; 
and wave form, the nature of the pattern. Phase refers to the 
particular aspect of the pattern presented at a given instant. 
Frequency is stated in cycles per second. The simplest wave form 
is sinusoidal, represented mathematically by a sine (or cosine) 
function, and special efforts are necessary to produce it; the tun- 
ing fork gently struck gives such a wave form. Other waves, 
like those of the singing voice and most musical instruments, 
are compound. In simple tones the phase is not perceived, but 
when two or more tones interact their phase relations become 
important. 

A basic principle of physical acoustics, known as Fourier’s law, 
is that any compound wave may be regarded as the sum of a 
series of simple waves whose frequencies bear to one another the 
ratios I, 2, 3, 4, 5 and so on. The component of lowest fre- 
quency, corresponding to the ratio number x, is called the funda- 
mental; the others are overtones. For example, the note known 
as middle C, when produced on the piano, is compound, and con- 
sists of a fundamental of 264 cycles; a first overtone of 528 
cycles; a second overtone of 792 cycles; and so on. Generally 
speaking, the earlier members of the series are the most impor- 
tant, and the magnitudes of the higher overtones diminish and 
finally become negligible. 

The resolution of a compound tone into a fundamental and 
a series of overtones, with indication of the relative magnitudes 
and perhaps also of the phase relations of the components, may be 


214 


accomplished by mathematical methods, or by a mechanical device 
called a harmonic analyzer. 

This type of analysis can be achieved also by the ear; this is 
Ohm’s law of hearing. After suitable training a person can recog- 
nize that a sound, like the note of a violin, is made up of a 
fundamental and several overtones, and he can indicate, at least 
in a general way, how the components vary in strength. This 
analytic capacity is a remarkable feature of the functioning of the 
ear, and upon it depends much of the peculiar value of hearing. 

Distortion.—The ear obeys Ohm’s law in a general way, but 
it does not do so exactly. In some degree it imposes its own char- 
acteristics upon sounds as they are heard, The changes in the 
sound patterns produced within the ear constitute auditory dis- 
tortion, and take two forms, frequency distortion and nonlinear 
distortion. Frequency distortion is a reflection of the fact that 
the ear is limited in range, and fails to respond to sounds below 
and above certain limits, and the further fact that the sensitivity 
varies greatly within that range. Therefore, certain components 
of a complex sound will be favoured, and others will be discrimi- 
nated against. 

Nonlinear distortion represents a failure of the ear’s response 
to correspond in a simple way to the energy of the stimulating 
sound. It gives rise to a number of peculiar phenomena. One 
of these is aural overtones. A tone, although physically simple, 
if it stimulates the ear at anything greater than a very moderate 
intensity, will produce a compound effect: it is heard as a funda- 
mental with a series of overtones. These overtones are subjective, 
in that they have their origin within the ear itself. Further 
phenomena, including the combination tones discussed below, like- 
wise have their origin in the ear through nonlinear distortion. 
In experiments using human subjects and lower animals, the 
nature and origin of subjective overtones and combination tones 
have been carefully studied. It seems clear that the principal 
seat of nonlinear distortion is the inner ear. 


PHENOMENA OF HEARING 


Auditory experiences vary in three fundamental respects: pitch, 
loudness and timbre. 

Pitch.—Tones vary in pitch according to the frequency of 
the sound vibrations. Slow frequencies give deep or low tones, like 
the bray of a foghorn, while rapid frequencies give shrill or high 
tones, like the chirp of a cricket. The normal range of audibility 
for man covers about 10} octaves, from a lower limit of about 15 
cycles per second to an upper limit of somewhat more than 20,000 
cycles. Tones below the lower limit affect the ear, but they give 
noisy effects and not distinct pitches. Tones above the upper limit 
are altogether inaudible. Some young persons can hear tones as 
high as 23,000 cycles, but generally with advancing age the limit 
becomes lower and lower, so that few persons over 60 years of age 
are able to hear tones beyond 8,000 cycles. 

Loudness.—The loudness of a sound depends upon both its 
energy and its frequency. Generally speaking, two tones of equal 
energy but different frequency will not seem equally loud; this is 
true because the ear’s sensitivity varies over its range. Sensi- 
tivity is greatest for the middle high tones, those of frequencies 
from about 1,000 to 4,000 cycles, and it falls off progressively for 
the lower tones and with great rapidity for the higher tones. For 

the middle frequencies the amount of energy necessary barely to 
stimulate the ear is almost incredibly small, and it appears that 
man has developed, for this region, the maximum sensitivity that 
it is practical to possess, for if the ears were any keener they 
would respond to the unceasing molecular motions of the air 
particles themselves. The maximum loudness of sounds is gov- 
erned by the intrusion of pain and the liability of the ear to damage 
by excessive stimulation, The amount of energy that becomes 
dangerous to the ear seems small when measured by ordinary stand- 
ards, yet it is large compared with that which is just perceptible. 
Thus the ear operates over a wide energy range, a range of nearly 
2,000,000,000,000 times. i z 
Though the physical range of the ear is great, the perceived 
loudness is less extensive. The ear may be said to compress the 
intensity dimension, as indeed all our senses do. Within limits, 
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the ear adheres to a general principle of sensation. known aş 
Weber’s law, which states that an energy change, in order to he 
perceptible, must be a constant fraction of the original energy 
level. This means that a smaller energy change is necessary for 
a faint sound than for a loud one; and more generally that the 
perceived magnitude of a sound varies as the logarithm ofits 
energy. 

Timbre.—Two sounds may have the same fundamental fre- 
quency, and also may contain the same overtones, but if the dis 
tribution of energy among the overtones is different they will 
seem different to the ear. Such a difference, arising from the 
relative magnitudes of the components, is called the timbre of a 
sound. 

Timbre is also used more widely to include variations of an 
aperiodic character, such as the thumps or scrapings incidental to 
the production of notes on most musical instruments. All in 
struments, because of their forms of construction and the ways 
in which they are played, produce sounds of characteristic timbre, 
through which they may be recognized. Similarly, the voices of 
singers who are executing the same note may be identified by their 
individual peculiarities of timbre. 

Deafness.—Through accident and disease, the ear suffers al 
terations of its functions which produce deafness in various forms 
and degrees. Sometimes sensitivity to sounds is lost altogether, 
but more often the loss is only partial. An impairment may be 
extensive, in that all tones to be heard must be raised well beyond 
their usual intensity, or it may be only for certain tones, In gen 
eral, high tones are more liable to impairment than low tones. 


INTERACTION OF TONES 


When two tones are presented to the ear at the same time 
there appear three types of phenomena: beats, combination tones 
and masking. 

Beats.—If the two tones differ but little in frequency, and 
have approximately equal intensities, the result of their simul- 
taneous action is a peculiar periodic variation in the loudness 
known as beats. The rate of the beats is equal to the frequency 
difference of the tones; thus two tones of 1,000 and 1,005 cycles 
will produce five beats a second. The character of the experience 
changes with the beat frequency. As the frequency of the beats 
is varied from zero upward, the experience is at first a slow 
waxing and waning of sound, then changes to an impressive surg 
ing or pounding, and finally to an unpleasant roughness, whi 
then fades and finally disappears. i 

The phenomenon of beats represents a limitation of the ears 
powers of analysis; rather, it indicates a kind of synthesis. 
two stimulating waves are added, and the beats represent 
periodic changes between a maximum when they agree in p 
and a minimum when they are opposed in phase. If the i 
obeyed Ohm’s law perfectly, the two waves would be separated 
and no beats would be heard. 

Combination Tones.—When the two tones stimulating tH 
ear are fairly strong, and differ in frequency by 50 cycles or mor, 
other tones may be heard besides the primary pair. These are 
the combination tones, of which there are two types, differen 
tones and summation tones. The difference tones are 50 Ca is 
because they represent frequency differences between one of ý 
stimulating tones or its multiples and the other tone or its p 
tiples. Similarly, the summation tones represent the sums of na 
frequencies. These relationships are most simply shown by 10 i 
mulas. If the frequencies of the two stimuli are indicated by 
and /, and any simple integers by m and n, the difference ton i 
are derived as D=mh—nl and the summation tones as S =M Fe 

When m and » both are unity the difference and summat d 
tones are of the first order. These are usually the strongest r 
most easily noticed, The first order difference tone is best hen 
when its frequency is well below that of either stimulus. 5 
example, tones of 2,000 and 2,500 cycles will give a differen 
tone of 500 cycles, which is readily recognized. On the ° ie 
hand, a difference tone is difficult to observe if its frequency 
between the two stimuli; thus 1,000 and 2,500 cycles give 
difference tone of 1,500 cycles, which only careful observ? 
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will reveal. In general, the combination tones will usually go 
unnoticed when their frequencies lie close to the stimulating tones, 
as a result of masking by these tones as explained in the following 
section. eee f 

While only a few combination tones are ordinarily noticeable, 
special procedures demonstrate a great many. They are a product 
of nonlinear distortion in the ear, and are accounted for in the 
game way as the aural overtones, as a transformation of a por- 
tion of the stimulus energy into new frequencies. Like the over- 
tones, they originate principally in the inner ear. 

Masking.—Everyone has experienced the difficulty of hear- 
ing in the presence of loud noises. Faint sounds, like the sounds 
of speech, are drowned out or masked, and conversation becomes 
possible only by vigorous shouting. A study of this phenomenon 
with simple tones shows that the masking effect is greatest for 
tones whose frequencies are close to the disturbing tone, and it 
falls off rapidly for more distant frequencies. Thus a loud tone 
of 1,000 cycles will have a profound effect upon goo cycles, but 
practically none upon roo cycles. 

When either objective or subjective overtones are present (and 
the subjective overtones at least are inevitable when the tone is 
loud), there will be masking not only in the area of the funda- 
mental but in the areas of the overtones as well. Since this is 
true, the masking effect of a given tone is generally greater in the 
frequency region above it than in that below. The low-pitched 
noises incidental to most industrial operations are far more dis- 
turbing of speech than high-pitched squeakings and hissings of 
equal loudness. 


LOCALIZATION OF SOUNDS 


We commonly perceive a sound as coming from some particu- 
lar place in the environment, yet experience has taught that such 
perceptions are not altogether trustworthy, and we are often con- 
fused and misled. Actually our judgments of sound location are 
determined only in a limited way by the auditory cues, and to 
4 considerable extent they include other signs, especially visual, 
together with our general knowledge of the surroundings. We 
look for reasonable sources of the sounds we hear and infer their 
locations on the basis of previous experience. 

The auditory limitations have both a physical and an anatomi- 
cal basis. Sounds do not travel in direct lines as light rays 
do, but bend around obstacles and reflect from broad surfaces, 
80 that their terminal paths are often no proper indication of 
their true courses. Moreover, the single ear has no way of dis- 
hee the paths of the waves that strike it, but can signal only 
a pee and character of the effects. Significant cues 
ate obtained as the head is moved, and, most important, 
tithe = have two ears, from differences in the binaural stimu- 
kan rg cra Cues.—The position of a sound with refer- 
Ae ag right-left dimension is indicated by four types of 
tase i erence: the relative intensity, time of incidence, phase 
Lwil he exity. A sound on the right—barring complex reflections 
and beca Stronger in the right ear, both because its path is shorter 
head. use the other ear is somewhat in a shadow cast by the 


biter effect is insignificant for the low tones, because 
$12 eye eae the head readily, but becomes important around 
its path i aeg increasingly so for frequencies above. Because 
is lie: fat the sound will reach the right ear sooner; and 
tion, and t cue operates at the onset of the sound, at its cessa- 
Ones a by any sudden alteration in its character. For simple 
to the faith difference is present, as the longer time of travel 
phase cue ic eat allows the waves to get out of phase. The 
for hig y most important for low tones, but becomes confusing 
order of en since these have wave lengths that are of the 
€ distance between the two ears, and under such con- 


dition, 
s 5 ; 
direction. Phase difference may be lacking or even reversed in 


Complexi ty 


Noises 
effe » but for 


Operates as a cue only for compound tones and 
Ct iS sel these it is most useful. Because the sound shadow 
elective, the ear that is screened by the head receives 
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the sound with its high-frequency components greatly attenuated, 
and a timbre difference results. 

The ease and accuracy of localization varies for different kinds 
of sound because the cues operate differently. For high tones the 
binaural differences are mainly of intensity; for low tones, chiefly 
of phase; and for complex tones and noises, they include intensity, 
time and timbre. Accordingly, the high tones are localized with 
difficulty, the low tones more readily and noises with comparative 
ease. 

Positions up and down or in front and behind, and the distance 
away, are not discriminated by the binaural conditions, and are 
indicated only by secondary cues, such as head movements, or 
inferred from the general conditions. By turning the head we 
may change, for example, the relative intensity at the two ears, 
and by grosser movements, which lead us toward or away from 
the source, we may change the intensity level. Such exploratory 
movements give a more certain localization than is possible with 
the binaural cues alone. At the same time, judgments are formed 
which include visual cues and our general experience. If the 
sound is familiar we look for its source in a reasonable place: the 
cricket’s chirp leads us to scan the turf at our feet, and the bird’s 
song to examine the branches overhead. (E. G. W.) 


THEORIES OF HEARING 


Historically, the so-called theories of hearing that have been 
proposed have been concerned primarily with analysis of sound by 
the end organ of hearing, the cochlea. They have been theories 
of cochlear function. A true theory of hearing must take into ac- 
count not only events within the cochlea but also the patterns of 
activity set off in the auditory nerve by these events and the 
changes in the patterns of neural activity during transmission to 
higher centres of the central nervous system. 

Place Theory.—According to a place theory of hearing, re- 
ceptors in a given part of the cochlea are stimulated by a given 
frequency of sound (or by a narrow band of frequencies), and, in 
turn, impulses are set off in the particular nerve fibres supplying 
the receptors. The ability to discriminate between sounds of dif- 
ferent frequency depends then upon which receptors and nerve 
units are excited. When one particular group is activated, a low 
tone is heard; when another group, a high tone. 

In 1857 Hermann von Helmholtz proposed a theory of hearing 
called the resonance theory. This was a place theory. It stated 
that the cochlea contained a series of tuned resonators, the trans- 
verse fibres of the basilar membrane, and that a given frequency 
of sound striking the ear caused to vibrate those resonators that 
were tuned to that frequency. Complex sounds were likewise 
analyzed, the appropriate resonators being activated by the Fourier 
components of the sound. 

Later research led investigators to conclude that the cochlea 
does not contain a series of tuned resonators. Experiments done 
by G. von Békésy showed that the basilar membrane, which 
stretches from base to apex of the cochlea and upon which the 
receptor cells lie, is under very weak and approximately equal ten- 
sion in both its transverse and longitudinal directions and could 
not be made up of a series of tuned-string resonators. It does 
differ in elasticity from base to apex in a ratio of about 1:100. 
This is sufficient to provide for some frequency analysis. 

Observation under the microscope of the movements of intra- 
cochlear structures when the ear is stimulated by sound, testing 
of hearing before and after experimental damage to parts of the 
intracochlear structures, recording of electrical activity from elec- 
trodes implanted at different points within the cochlea, and a 
number of other experimental techniques were used to accumulate 
evidence showing quite clearly that, within the cochlea, sounds are 
analyzed according to frequency. The highest perceptible fre- 
quencies at weak intensities set into motion a small part of the 
basilar membrane near the basal end of the cochlea. The receptor 
cells on this part of the membrane are stimulated, and they in 
turn, by some process not clearly understood, cause the firing of 
impulses in the nerve fibres that supply them. As intensity of the 
high-frequency sound is increased, there is some spread of activity 
along the basilar membrane and consequently more receptor cells 
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and their nerve fibres are excited. For these highest frequencies 
the amount of spread of excitation within the cochlea is not great. 
Even at very high intensities, it appears that excitation is confined 
to the basal region of the cochlea. With tones of lower frequency, 
a wider region of the basilar membrane and the receptor cells it 
supports are set into motion by near-threshold intensities of the 
tones, and with increase in intensity the extent of spread of the 
region of excitation is greater than it is for higher frequencies. 
There is considerable evidence that tones in the lowest range (500 
to 1,000 cycles per second [c.p.s.] and below) at moderate to 
high intensities may stimulate receptors throughout most of the 
cochlea. 

Frequency Theory.—In opposition to place theory, it was 
early suggested that frequency analysis might not take place in 
the cochlea but that the latter might act like a telephone trans- 
mitter, simply transmitting to the nervous system the same fre- 
quencies imposed upon it by sound waves impinging upon the 
ear. William Rutherford (1886) is usually given credit for this 
theory, which was appropriately named a telephone theory. 

Experiment provided evidence not only in support of a place 
theory, as noted, but also suggesting that frequency theory may 
be partly correct. When electrophysiological methods were used 
to record activity in the auditory nerve, it was found that bursts 
of impulses in the whole nerve, which is made up of thousands of 
nerve fibres, were synchronous in frequency with a pure tone ap- 
plied to the ear; that is, for each cycle per second of the sound 
wave there was a burst of nerve impulses. This synchronism oc- 
curred for frequencies in the lower range only, up to 4,000 to 5,000 
c.p.s. For higher frequencies, synchronism between nerve response 
and stimulus could not be observed. 

Since it is known that individual nerve fibres in the auditory 
nervé of the mammals that were used in these experimental studies 
do not fire at rates much above 300 per second, a volley principle 
was advanced to explain the firing of the total nerve in regularly 
spaced bursts at frequencies of 4,000 or more per second. The 
volley principle assumes that impulses in some individual nerve 
fibres are elicited by the first wave of a stimulating tone, others 
by the second, and so on, the result being that, by the alternate 
firing of different groups of nerve fibres, the end result of syn- 
chronism between total nerve discharge and frequency of the 
sound stimulus is achieved. There is experimental evidence that 
the volley principle does hold for response of the auditory nerve. 
It was suggested by some investigators, therefore, that discrimi- 
nation of frequencies in the low range of frequencies (1,000 c.p.s. 
or perhaps 4,000 c.p.s. and below) is based partly on frequency; 
for example, a tone of roo c.p.s. is heard when the frequency of 
nerve impulses in the auditory nervous system is 100 per second, 
and a tone of 200 c.p.s. is heard as having a higher pitch because 
the frequency of impulses is 200 per second. 

Central Neural Mechanisms.—After the early 1940s, in- 
creasing attention was given to the events that take place in the 
central nervous system when the ear is stimulated by sound. It 
was found that there is topographic projection of the cochlea upon 
the higher centres in the auditory nervous system, Activity 
aroused in a small part of the cochlea produces neural excitation 
in a somewhat restricted part of each auditory pathway and each 

auditory centre. Since the cochlea does a frequency analysis of 
the sounds it receives, it follows that the auditory pathways and 
centres have a tonotopic organization; i.e., a tone of a given fre- 
quency produces neural activity in a limited part of a pathway or 
centre. This evidence of tonotopic organization lent support to a 
place explanation of frequency discrimination. 

Records made of the nerve impulses in higher centres of the 
auditory nervous system usually indicate that the synchronism be- 
tween frequency of nerve impulses and frequency of sound stimu- 
lating the ear is progressively lost as the nervous system is 
ascended. Newer methods of recording and analyzing the elec- 
trical activity of the auditory system may reveal that the syn- 
chronism is maintained, at least in certain parts of the pathways 
and centres, and is being masked by other neural activity. 

Conclusions.—It seems clear that both place and frequency 
principles must be considered in explaining discrimination of dif- 
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ferences in frequencies of sound. In addition, auditory theory 
must account for discriminations that involve other dimensions 
of sound stimuli. For pure tones—and current theories are re. 
stricted almost entirely to dealing with discriminations of pure 
tones—the other primary dimension of the physical stimulus iş 
intensity. 

As noted above, increase in intensity of a pure tone presented 
to the ear results in spread of activity within the cochlea, More 
receptor cells along the basilar membrane are excited and nerve 
impulses are set off in more of the nerve fibres leading from the 
receptor cells into the central nervous system. In addition, ex. 
periments showed that there is an increase in the rate of firing 
of nerve fibres that are already active. The result is a greater 
total flow of nerve impulses per unit time as intensity of the stimu. 
lus is increased. This relationship between stimulus inten- 
sity and rate of flow of nerve impulses appears to be true for 
higher centres of the auditory nervous system as well as at the 
periphery. 

A theory of hearing needs also to consider the neural events 
underlying localization of sound in space, Experimentation on 
this problem has been limited, but both the temporal and intensity 
differences noted above as being important in sound localization 
are reflected by temporal and amplitude differences in the nerve 
responses recorded in higher cen- 
tres of the auditory system. 

(W. D. N.) 


EVOLUTION OF 
HEARING 


The evidence of comparative 
biology shows that twice in the 
course of animal evolution the 
problem of hearing has been 
solved, once by the insects and 
again by the vertebrates. In 
each case the ear was derived 
from a more primitive form of 
mechanical sensibility, but other- 
wise the two developments were 
distinct. 

The Hearing of Inverte- 
brates——Among the inverte- 
brates hearing is known to exist 
only in certain species of insects. 
It is possessed by those few in- 
sects that are notable for sound 
production: the katydids, crickets 
and grasshoppers among the or- 
thopterans, the cicadas and the 
water boatmen; and in addition 
by certain moths, which are 
largely dumb. 

The ear of an insect is an elab- 
oration of a simple sensory struc- 
ture, the scolophore organ, which 
is widely distributed in insect 
bodies. In its simplest form (see 
fig. 3), this organ consists of 
three cells arranged in a column: 
a sensory cell, a sheath cell anda 
cap cell. The sensory cell con- the 
tains a chitinous rod, the scolopale, which projects out of 
cell at one end, where it is snugly enclosed by the sheath cell an 
surmounted by the cap cell. A nerve fibre, arising from 4 the 
glion cell nearby, enters the sensory cell and ends in or about ed 
scolopale. This columnar structure is usually found stretch 
across a portion of the body cavity from one point of the int 
ment to another, and by its form and arrangement seems to 
fitted for response to mechanical deformations of the body su" n 

In the particular insect forms mentioned, the scolophore °F 
has become associated with a thin chitinous diaphragm °F, his 
panic membrane, thereby forming a tympanal organ, whic 


CAP CELL 


SCOLOPALE 


£ 
FIG. 3.—DIAGRAM OF SCOLOPHOR 
ORGAN 


SHEATH CELL | 


SENSORY CEL | 


HEARING AID 


the insect ear. This organ is situated in different places in the 
insects: in katydids and crickets on the forelegs; in the water 
boatman and some moths on the metathorax; and in other moths, 
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asshoppers, and cicadas on the abdomen—everywhere, indeed, 
put on the head, where it would be expected. 


The outer surface of the tympanic membrane is usually, as in 
grasshoppers, exposed directly to the external sounds, but some- 
times, as in katydids, it faces an internal air chamber, in which 
case there is a secondary drum through which the sound waves 
first must pass. On the inner surface of the membrane lie the 
scolophores, with their scolopales pointing away and anchored 
against some relatively fixed structure. 

Tt is well established that the tympanal organ is an auditory 
receptor, It is used generally in the process of mating, in which 


the male produces sounds and the female seeks him out. 


most extensive observations have 
been made on crickets. A nor- 
mal female let loose in a field was 
found to make straight for a cage 
containing a number of chirping 
males, but when her tympanal or- 
gans were destroyed this reaction 
ceased, Similar seeking behav- 
iour was observed even when the 
chirp Was conveyed over a tele- 
phone; here the orientation was 
tothe receiver of the instrument, 
These experiments prove not only 
that the insects hear, but that the 
tympanal organ is the responsible 
structure, 

Detailed results on sensitivity 
have been obtained only in cer- 
tain orthopterans by recording 


The 


SCOLOPALE CAP CELL 


SENSORY CELL, SHEATH CELL 
Lp 
$ 


A 


SECONDARY 
TYMPANUM 


FIG. 4.—CROSS SECTION OF EAR OF 
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the electrical impulses set up in the tympanal nerve during acous- 
tical stimulation. In these the ear was found to be remarkably 


sensitive to high tones, 


some and perhaps all forms being superior 


toman in this respect, In the middle range of frequencies, where 


the human ear is 


most sensitive, the insect ear is poor in acuity, 


and responds only to sounds that to man are uncomfortably in- 
» From this it follows that the insect’s world of sound is 


vastly different from man’s, 


The Hearing of Vertebrates.—The sensory portion of the 
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rom the lateral line 


form only in fishes and 


Vertebrate ear is a side development of the labyrinthine sense, 
ose primary function is the maintenance of bodily equilibrium 
The whole is a differentiation 
organ, a sensory apparatus found in adult 
some amphibians, and whose function 


eau not fully understood seems to relate to the perception of 
T currents or slow wave. movements. 


Th fish 


Ol the 


Gar amphibians and the lower reptiles, the endings for 
aring are found in the saccule, 


one of the two main divisions 


i labyrinth. In higher forms this auditory part of the saccule 
inp feuded outward to become the cochlea, Evidence for hear- 
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een obtained in certain species of fishes and in represent- 
all the higher vertebrate classes. 

le fish possess the saccular organ, they lack external and 
ears and can be stimulated only by a process akin to 
uction in higher animals., Those forms in which hear- 
st assured are equipped with a special apparatus, the 
Ossicles, which takes the place of the middle ear of higher 


show disturbance from sounds produced in the 


any 
Water j eens, ef 
Tee au their Vicinity, but are largely unaffected by aerial sounds 


nee these fail 


to penetrate the liquid surface. The clearest evi- 


tain food in response to an auditory signal. Sensi- 


trained, 4 hearing is obtained in experiments in which the fish are 
tivity is she 


ome son for fairly rapid vibrations, and there are indications 


Of some bili 


aoility to discriminate sounds. That the saccule is re- 


or its eof: the Teactions is proved by tests in which this organ 
“We is interfered with, or impulses are recorded from the 
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The amphibians have a middle ear of simple form, but no 
external ear. Some, like the frog, have an eardrum, which lies 
flush with the surface beneath the skin of the head. The frog’s 
ear is fairly sensitive to low tones but poor for high tones. 

In the reptiles the ear has undergone considerable differentia- 
tion, -Some forms, like the tortoises and turtles, are little better 
equipped than their amphibian ancestors, Others, like the alli- 
gators, have a well-developed middle ear and a true cochlea. 
The alligators respond to sounds over a wide frequency range, 
up to 4,000 cycles or more. 

The birds, as their songs proclaim, are keen of hearing and 
have an extensive range. In the pigeon both behavioural and 
auditory nerve studies indicate a hearing range up to 10,000 
cycles. 

In mammals the principal advance over lower forms is their 
further acquisition of range, though possibly there is greater 
acuity also. Most mammals that have been tested adequately 
have shown superiority to man in the hearing of high tones. 
Particularly notable here is the bat, which responds to tones far 
above man’s upper limit, according to some evidence more than 
two octaves above. 

The hearing of the cat has been carefully tested. For fre- 
quencies below 2,000 cycles per second its hearing is about like 
that of man. Above 2,000 cycles per second its sensitivity is much 
greater than that of man, and it responds to tones at least up to 
60,000 cycles per second. The hearing of the dog is similar to 
that of the cat. 

Over most of the hearing range the acuity of the monkey and 
chimpanzee is similar to man’s, but in the high-frequency region 
they are definitely superior. The upper limit for the chimpanzee 
extends to about 30,000 cycles. 

See also DEAFNESS AND IMPAIRED HEARING; EAR, ANATOMY 
or; Ear, Diseases or; Norse AND Its ContTRoL; Sounp; and ref- 
erences under “Hearing” in the Index volume. (E. G. W.) 

Bistiocrapny.—G. von Békésy and W. A. Rosenblith, “The Me- 
chanical Properties of the Ear,” ch. 27, H. Davis, “Psychophysiology of 
Hearing and Deafness,” ch. 28, and J. C. R. Licklider, “Basic Correlates 
of the Auditory Stimulus,” ch. 25, in S, S. Stevens (ed.), Handbook of 
Experimental Psychology (1951); R. Galambos, “Neural Mechanisms 
of Audition,” Physiol. Rev., 3 —528 (1954); J. R. Lindsay, H. B. 
Perlman, H. G. Kobrak and W. D. Neff, ysiology of the Ear,” 
Otolaryngology, vol. 1, ch. 3 (1955); S. S. Stevens and H. Da 
Hearing (1938); E. G. Wever, Theory of Hearing (1949); E. G. Wever 
and M. Lawrence, Physiological Acoustics (1954); C. L. Prosser and 


F. A. Brown, Jr, Comparative Animal Physiology, 2nd ed. (1961). 
(W. D. N.) 


HEARING AID is a sound amplifier: a device that increases 
the loudness of sounds in the ear of the wearer. The earliest hear- 
ing aid was the ear trumpet. Ear trumpets have taken many 
forms, but they all have a large mouth at one end so as to collect 
the sound energy from a large area; the sound collected is led 
through a gradually tapering tube to a narrow orifice that can 
be inserted in the ear. Ear trumpets, then, amplify sound simply 
by collecting the sound energy from a larger area than is possible 
by means of the unaided ear, and all the sound energy delivered 
to the ear originates from the sound source. This is fundamentally 
different from the operation of all later types of hearing aid, in 
which the energy of an electrical battery is used to boost the origi- 
nal sound. 

There are two main classes of electrical hearing aid; the carbon 
aid and the electronic aid. The carbon aid was used from the be- 
ginning of the zoth century up to the early 1930s. It consisted of 
a carbon microphone, a battery and a magnetic earphone, as in an 
ordinary telephone. The main difference between the carbon hear- 
ing aid and a telephone was that in the aid the electrical arrange- 
ment was such that the sound delivered by the earphone was 
substantially louder than the sound reaching the microphone. 

The development of the radio electron tube (valve) made the 
electronic aid possible. The principal components of the elec- 
tronic aid are (1) the microphone, which converts sound into 
electric voltage; (2) the amplifier, which amplifies this voltage: 
and (3) the earphone, which reconverts the amplified voltage into 
amplified sound. In some aids a “bone conduction receiver” is 
used instead of the earphone, and this stimulates the hearing 
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mechanism by vibrating the bones of the skull rather than by 
generating a sound wave in the external ear. 
A typical hearing aid, as used between about 1930 and 1950, 
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had a crystal microphone, a three-tube electronic amplifier and a 
magnetic earphone. The tube amplifier required two batteries, 
one supplying from 15 v. to 45 v. and the other 14 v. or 3 v. In 
the 1930s the magnetic earphone took the form of a disk of up 
to two inches in diameter held in place by a headband. In the 
1940s this external receiver was gradually replaced by the insert 
receiver, which is only 4 in. to } in. in diameter and is held on the 
ear by being clipped onto an individually molded plastic insert in 
the external ear. 

In the early 1950s transistors replaced the tubes in the ampli- 
fier. Transistors are smaller than tubes and need only one battery 
of 14 v. or 3 v. At the same time smaller, magnetic microphones 
also became available. All these factors made possible the con- 
struction of much smaller aids. While a typical tube aid of the 
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1940s measured 44 x 24 x țin., the modern transistor aid is often 
as small as 2 x 1 x 4 in., and can even be built into an eyeglass 
frame. 

Hearing aids may have widely differing characteristics, and the 
selecting of the most suitable aid for the needs of a particular 
user has been extensively investigated. The two characteristics 
of a hearing aid that influence the understanding of speech most 
are, first, the amplification of the various components of speech 
sounds and, second, the intensity at which the sounds are heard 
by the wearer. As regards the first characteristic, speech sounds 
contain many components, each of a different frequency, anda 
hearing aid amplifies each of these components to a varying extent 
depending on its frequency; the variation of amplification with 
frequency is called the frequency response of the aid. Experi. 
ments show that hearing aids with one particular type of frequency 
response are best for all deaf people. This optimum frequency re- 
sponse shows that an aid need only amplify sounds within the 
frequency range 400 cycles per second to 4,000 cycles per second, 
although the components of speech cover a much wider range, 
When the aid is used in noise or in very reverberant surroundings, 
reduced amplification of the low-frequency sounds is preferable, 
Some hearing aids offer a choice of frequency response; the switch 
that determines which of the alternatives is selected is called the 
tone control. 

As regards the second characteristic—the intensity at which the 
sounds are heard—too loud a sound can be as difficult to under- 
stand as one that is too quiet; the intensity range over which speech 
is understood best is wide for some deaf people but narrow for 
others, and can be narrower than the variations in intensity of nor- 
mal speech. Hearing aids with automatic volume control (AVC) 
help in some of these cases by smoothing out the intensity varia- 
tions. The AVC device varies the amplification of the aid auto- 
matically so that the output intensity is kept constant whatever 
the variations of the input. 

Even with an aid with the optimum frequency response and 
supplying the most suitable output intensity, the user will rarely 
understand speech as well as people with normal hearing. In some 
people, deafness produces only a straightforward reduction of at- 
ditory sensitivity, and this can be compensated for fairly success 
fully by the extra amplification provided by the aid. Many deaf 
people, however, suffer a loss not only of sensitivity but also of 
auditory discrimination. Such persons, when using an aid, heat 
sounds more loudly but still find it difficult to distinguish one 
speech sound from another. Even if the aid does not enable its 
user to follow a conversation, however, it may still be useful by 
making him more aware of events around him. 

A binaural hearing aid consists of two separate aids, one for 
each ear. Such an arrangement can, under some circumstances 
materially benefit certain classes of deaf users. 

In schools for the deaf group hearing aids are common. The 
group aid consists of a single central amplifier that amplifies the 
sounds picked up by microphones in different parts of 
pate The amplified sounds are heard through earphones by the 
pupils. 

BrsriocrapHy.—H. Davis et al., Hearing Aids (1947); H. Davis (ed) 
Hearing and Deafness (1960); Medical Research Council Report No 
261, Hearing Aids and Audiometers (1947); L, A. Watson and T, Tolan 
Hearing Tests and Hearing Instruments (1949); M. Mandl, Hearins 
Aids (1953) ; J. A. Victoreen, Hearing Enhancement (1960). (P.D. f 

HEARN, LAFCADIO (1850-1904), writer, translator k 
teacher in Japan, was born June 27, 1850, on Santa Maura, one i 
the Ionian Islands, west of Greece. He was the son of Surge!’ 
Major Charles Bush Hearn, of Anglo-Irish descent, and Rosa s 
tonia Cassimati, a Greek native of one of the islands off Gree? 
Christened Patrick Lefcadio Hearn, he dropped the first name a 
changed the second to Lafcadio when he came to the United States 
In 1856 his father had his marriage annulled in Ireland. Bo 4 
parents left the country and each remarried, and Hearn neve? it 
his parents again. Left in charge of a grandaunt, a widow, Sat A 
Holmes Brenane, before he reached his teens he was enrolled na 
Roman Catholic school in Normandy. He then spent four ey 
at St. Cuthbert’s college, Ushaw, County Durham. His e 
schooling led to his developing a hostility to Roman Catholic! 
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At St. Cuthbert’s his left eye was damaged either by the knotted 
end of a rope flung at him or, as he believed, punched out by a 
blow from a fist. He lost the sight of this eye. Financial diffi- 
culties of his grandaunt forced him to leave college in Oct. 1867. 
He spent most of 1868 in extreme distress and abject poverty in 
London, Finally in 1869 he was shipped off to Cincinnati, O., 
which he reached after a brief period in New York. 

He suffered many hardships in Cincinnati, working at odd jobs 
and often sleeping in the streets. He soon met Henry Watkin, a 
printer, who exerted A pene upon him. Watkin taught 
him the rudiments of his trade, and Hearn became a proofreader. 
Meanwhile he began to write, and in 1870 and 1871 contributed five 
articles on free thought under the pseudonym “Fiat Lux” to the 
Boston Investigator. By 1873 he was on the staff of the Cincinnati 
Enquirer, where both his scholarly and gruesome articles, written 
ina masterly poetic style, attracted attention. He was dismissed 
inthe summer of 1875 either because of a marriage ceremony with 
a Negro woman with whom he had been living or because of politi- 
cal pressure, He was soon taken on the Cincinnati Commercial 
where his articles won even greater acclaim. He wrote about the 
Negroes and the Jews, continuing to praise and defend the latter 
a ae He aio bapan his first translations from the 

tench, of Gautier an aubert. 

Anxious to visit the south, he left for New Orleans, La., in Oct. 
1877. He sent back to his paper articles signed “Ozias Midwinter,” 
mostly containing his earliest impressions of New Orleans. In 
1878 he became, after penniless months, assistant editor of the 
New Orleans Item. For the next three and a half years he con- 
tributed editorials on numerous topics, scientific and literary ar- 
ticles, “fantastics” or prose poems, sketches of life among the 
Creoles, and a few translations from the French and Spanish. In 
May 1880 he also began contributing translations to the New Or- 
un ae There appeared the first English translations 
ot De Maupassant and Pierre Loti. 

f The newly merged New Orleans Times-Democrat engaged Hearn 
in Dec, 1881, For the next five and a half years he contributed 
translations from French and Spanish writers almost every Sun- 
day. He also published stories and sketches in poetic prose, and 
iy from foreign literatures many tales that made up his two 
earliest works, Stray Leaves From Strange Literature (1884) and 
Some Chinese Ghosts (1887). He also contributed to the Century 
Mogasine, Harper’s Weekly and Harper’s Bazaar. In New Orleans 

ete be who became his biographer. 
rst novel, Chita, occupied an issue of Harper’s New 
; onthly Magazine and appeared in book form in 1889. He spent 
887-89 in the tropics, where he wrote Two Years in the French 
vee Indies (1890) and obtained material for his second novel, 
te, eo Retuming > a cer rt = seny six 
; w York City and there translated Anatole France’s 

The Crime of Sylvestre Bonna (1890). 
onthly Sa to Japan on a tentative assignment for Harper’s New 
Wilh Harpers in May. He spent sume tine ving m tern 
k y. He spent some time liv: š 
mae peed pilgrimages. Through the intervention of Capt. 
from Eliza cDonald, to whom he brought a letter of introduction 
literary beth Bisland and who became his closest friend and 
he ee and two others, one being Basil H. Chamberlain, 
ab N Be position asa ache ae ordinary. middle arogl 
province of Izumo, beginning his duties Sept. 2, 
ane one of os fellon members s the Bae “ge 
i re wife, Setsu Koizumi, a Japanese lady o: 

a pank, whom he married in Jan. 1891. NII 
Atlantic Moas his articles on Japan began appearing in the 
Orleans Ti ntnly, while some appeared in Feb. 1892 in the New 
These exes S Democrat and were syndicated in other newspapers. 
ih oa 4 and others were subsequently collected and published 
1891 he Meck as Glimpses of Unfamiliar Japan (1894). Late in 

ek imself transferred to the government college at Ku- 
20t happ ae where he remained for three years. He was 
oficialas, ere and began feeling disillusioned about Japanese 
Ja - In the late summer or early fall of 1895 he became a 


ese subject in order to protect his wife’s citizenship, the 
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legality of their marriage and their rights of property. 

Out of the East appeared in 1895 and Kokoro in 1896. In the 
summer of 1896 through the influence of Chamberlain he was in- 
vited to teach in the English department of the Imperial university 
of Tokyo, The next six years constituted his most prolific and 
brilliant period. There he wrote Gleanings in Buddha-Fields 
(1897), Exotics and Retrospectives (1898), In Ghostly Japan 
(1899), Shadowings (1900) and A Japanese Miscellany (1901). 

About the spring of 1902 Hearn purchased a house.at 266, Nishi 
Okubo, where he lived until his death. His next book, Kottd, ap- 
peared in the fall of 1902. His lectures as taken down by his 
students were published in the United States (1915-17), edited by 
John Erskine, as Interpretations of Literature (2 vol.), Apprecia- 
tions of Poetry and Life and Literature. More complete editions 
of these lectures have been published in Japan. Also published 
in Japan, and based on his lectures, was A History of English Lit- 
erature, two volumes (1927). 

In the spring of 1903 Hearn left his position and prepared a 
series of lectures, intending to deliver them at Cornell university, 
Ithaca, N.Y., but the university withdrew an offer it had previously 
made, These undelivered lectures became the material for his 
best-known book on Japan, Japan: an Attempt at an Interpreta- 
tion (1904). Another book, Kwaidan, mainly stories, had ap- 
peared earlier in the year. In the spring of 1904 he was invited 
to teach English at Waseda university. Under strain and anxiety 
he died from a heart attack on Sept. 26, 1904. 

Hearn is notable not merely as a writer who revealed an idealized 
Japan to the western world, but also for his manifold interests. He 
was a devoted student of fairy tales, folklore and legends that 
unfolded the mental strata of entire peoples, He sought out kindly 
and generous emotions, high conceptions of duty and examples of 
self-sacrifice among the lowly, and delineated them in his unique 
and at times flowery prose, excelling especially in descriptive writ- 
ing. He had philosophical preoccupations; he tried to find a linking 
bond between the doctrine of Karma in Buddhism, i.e., prebirth 
conduct in one’s ancestors, and the role of heredity in the theory 
of evolution. He dwelt much on race memories as manifested in 
the individual. He was, however, a rationalist and not a mystic. 
He was also a profound literary critic. While leaning toward Vic- 
torian standards, he leavened these with his proclivities for French 
romanticism and occasional realism. He was a great admirer of 
the Russian novelists and Henry James before interest in these 
writers became common. 

Brstiocrapxy.—Posthumous Publications: Charles Woodward Hut- 
son (ed.), Fantastics and Other Fancies (1914), Creole Sketches (1924), 
Editorials (1926); Albert Mordell (ed.), Karma (1918), Essays in 
European and Oriental Literature (1923), An American Miscellany, 2 
vol. (1924), Occidental Gleanings, 2 vol. (1925); Sanki Ichikawa 
(comp.), Essays on American Literature (1929), with an introduction 
by Albert Mordell; Ichiro Nishizaki (ed.), Lafcadio Hearn’s American 
Articles, The New Radiance, and Other Scientific Sketches, Buying 
Christmas Toys and Other Essays, Oriental Articles, Literary Essays, 
Barbarous Barbers and Other Stories, collected by Albert Mordell 


1939). 
: Plnus Published Translations: Albert Mordell (ed.), Temp- 
tation of Saint Anthony (1924), The Adventures of Walter Schnaffs, 
and Other Stories by Guy de Maupassant (1931), Stories From Pierre 
Loti (1933), Sketches and Tales From the French (1938), Stories From 
Emile Zola (1935). 

Collected Works: The Writings of Lafcadio Hearn, 16 vol. (1922); 
The Complete Works of Koizumi Yakumo (in Japanese), 18 vol. 

1926-28). 
Y Life: Elizabeth Bisland, The Life and Letters of Lafcadio Hearn, 
2 vol. (1906) ; George M. Gould, Concerning Lafcadio Hearn (1908) ; 
Nina H. Kennard, Lafcadio Hearn (1911) ; Edward Larocque Tinker, 
Lajcadio Hearn’s American Days (1924) ; Vera S. McWilliams, Lafcadio 
Hearn (1946); Marcel Robert, Lafcadio Hearn, vol. i, ii (1950-51) ; 
O. W. Frost, Young Hearn (1958); Albert Mordell, “A Discovery of 
Early Hearn Essays,” Today’s Japan (Jan. 1959), “Letters to a Pa- 
gan Not by Hearn,” Today’s Japan (Nov.-Dec. 1959; Jan.-Feb. 1960). 

Bibliography: P. D. and Iona Perkins, Lafcadio Hearn: a Bibliog- 
raphy of His Writings (1934). (A. Mt.) 

HEARST, WILLIAM RANDOLPH (1863-1951), US. 
publisher, whose methods profoundly influenced U.S. journalism, 
was born in San Francisco, Calif., on April 29, 1863. The son of 
George Hearst, a California pioneer who amassed a large fortune in 
ranch and mining lands and who served as U.S. senator from 1886 
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to 1891, he entered Harvard in 1882 and remained two years. Be- 
coming interested in journalism, he visited Boston newspaper 
offices, studied newspapers from all parts of the country and paid 
special attention to the success of the New York World under 
Joseph Pulitzer. 

On his return to California he first took partial and later, in 
1887, complete control of the San Francisco Examiner, which the 
elder Hearst had bought for political reasons. Within two years he 
made it pay, and with an efficient staff used it for many newspaper 
experiments. 

Hearst invaded New York journalism in Sept. 1895 by buying 

the unsuccessful Morning Journal, which he made a one-cent 
newspaper of highly popular type. To it he brought many able 
workers, including Julian Hawthorne, E. W. Townsend, Stephen 
Crane, Julian Ralph and the cartoonist Homer Davenport, while 
he immediately raided the New York World for the best members 
of Pulitzer’s Sunday staff, including R. F. Outcault, the inventor 
of the modern coloured comic pictures. By the use of numerous 
illustrations, coloured magazine sections and glaring headlines, by 
sensational articles on crime and pseudoscientific topics, and by a 
jingo policy in foreign affairs, the Journal (an evening edition was 
started in 1896) shortly reached an unprecedented circulation. 
On the day after the election in 1896 it printed 1,506,000 copies 
of its several editions. 

Under Hearst’s control the Journal attacked England in the 
Venezuela affairs, supported William Jennings Bryan in 1896, de- 
manded war with Spain in 1897-98, launched a series of attacks 
against municipal “franchise grabs” and supported Bryan again in 
1900, bitterly assailing William McKinley and Mark Hanna as 
tools of the trusts. An editorial statement in April rgor that “if 
bad institutions and bad men can be got rid of only by killing, then 
the killing must be done,” led Theodore Roosevelt in his first mes- 
sage after McKinley’s assassination to denounce “exploiters of 
sensationalism” in words which he later (1906) declared he meant 
for Hearst. 

The success of the Journal led Hearst to establish the Chicago 
American in 1900, the Chicago Examiner in 1902 and the Boston 
American in 1904, He purchased other newspapers in 1912, 
and in 1917 he launched an energetic policy of expansion, so that 
by 1925, he owned newspapers in cities of every section of the 
United States. After 1904, when he supported Alton B. Parker, 
he paid decreasing attention to editorial leadership. He opposed 
U.S. entrance into World War I; he waged unremitting warfare 
against the League of Nations, and demanded payment of the war 
debts in full. Late in 1916 the British and French governments 
denied Hearst the use of their mails and cables. But in 1927 he 
suddenly emerged as the champion of a bond of close friendship 
and practical co-operation among all English-speaking countries. 
Meanwhile, he had embarked in other publishing enterprises. He 
purchased the Cosmopolitan monthly in 1905, the World To-day 
in rg1x, and Harper’s Bazaar and other magazines, including 
Nash’s Magazine in England, at later dates. He published books, 
chiefly fiction, and later in his career produced motion pictures on 
a large scale. 

His holdings just after World War I were enormous, but 
living on a princely estate at San Simeon, Calif., and buying 

antiques and art on a munificent scale, he strained even his huge 
income. The long depression beginning in 1930 endangered his 
empire. First he had to pool some of his most valuable newspapers 
in a company which raised $50,000,000 by selling preferred stock; 
then in 1937 he had to assign control of his chief holding com- 
pany, American Newspapers, Inc., to a banking-house trustee 
for ten years. Weak newspapers were ruthlessly sold or consoli- 
dated with stronger units. A great part of his collection of furni- 
ture, paintings, tapestries and other treasures was sold through 
department stores in 1941. But during World War II and in the 
immediate postwar period his newspaper properties again became 
profitable; his holdings still included newspapers scattered from 
Baltimore, New York city and Boston in the east to Los Angeles, 
San Francisco, and Seattle on the west coast, and several maga- 
zines, of which Cosmopolitan, Good Housekeeping, Motor and 
Town and Country enjoyed large circulations. He died at Beverly 
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Hills, Calif., on Aug. 14, 1951. 

Hearst’s role in politics was ambitious but unsuccessful. While 
serving two inactive terms in the U.S. house of representatives 
(1903-07), he ran in 1905 for mayor of New York on an anti. 
Tammany municipal ownership ticket, and came within 3,000 votes 
of winning; and the following year, as Democratic nominee for 
governor of New York he was defeated by Charles E. Hughes, 4 
heavier defeat for mayor of New York followed in 1909, and, 
though he was later frequently suggested for mayor or governor 
until his quarrel with Alfred E. Smith in 1924 destroyed his 
Democratic following, he was never again nominated. 

BrstiocraPHy.—Mrs. Fremont Older, William Randolph Hears, 
American (1936) ; F. Lundberg, Imperial Hearst (1936) ; O. Carlson and 
E. S. Bates, Hearst, Lord of San Simeon (1936) ; F. L. Mott, American 
Journalism (1941). (A.N). 

HEART, ANATOMY OF. Within the human chest is the 
most efficient pump ever created. It begins to pulsate and move 
blood through the developing tissues months before birth and it 
functions ceaselessly until death. In the newborn the heart is 
less than 3.75 cm. (14 in.) in diameter and weighs approximately 
28 g. (1 oz.). Both size and weight increase from birth, so that 
the adult heart is larger than the clenched fist and normally weighs 
a little less than 1 lb. In the embryo the heart first appears as 
a simple tube with two dilatations called the primitive atrium 
and the primitive ventricle. Later in embryonic development the 
tube becomes folded upon itself, and two partitions, the inter- 
atrial septum (fig. 6) and the interventricular septum (fig. 3B), 
divide the two primitive chambers into four. Still later a spiral 
septum subdivides the single outflow tract (truncus arteriosus) 
of the primitive ventricle into the aorta and the pulmonary 
artery (fig. 1). Many anomalies (abnormalities of structure) 
may result from faulty partitioning of either the primitive 
chambers or the great vessels that leave the base of the heart (se 
Heart AND LUNG, SURGERY oF: Surgery of the Heart and Great 
Vessels: Congenital Cardiovascular Defects). 

External Anatomy.—The compact, four-chambered heart of 
adult man bears little resemblance to the tubular heart of the 
embryo. It is enclosed in a tough fibrous sac, the pericardium, 
which is attached to the diaphragm and separates the heart from 
the lungs. The broad base of the heart is formed by the two atria 
and the large vessels that enter and leave the heart. Between the 
fifth and sixth ribs, halfway across the left side of the chest, lies 
the apex of the heart, formed by the tip of the left ventricle; it 
points downward and to the left. The front surface of the heart 
lies behind the sternum (breastbone) and is formed largely by the 
wall of the right atrium and right ventricle. 

Separating the atria from the ventricles is a deep groove called 
the coronary, or atrioventricular, sulcus. It contains fatty tisslé 
fibrous connective tissue, the coronary arteries, and nerves (fig 
1). A large vessel, the coronary sinus, carrying venous blood t0 
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FIG. 1.—ADULT HUMAN HEART 
Front view; base of the heart at the top, apex at the bottom right 


atrium, occupies the coronary sulcus on the back of the 


testa grooves called the interventricular sulci, containing 
blood vessels, mark the separation between ventricles on the front 
surfaces of the heart. 
Action.—The heart, although a single organ, can be 
as two pumps which propel blood through two different 
circuits (fig. 2). The right atrium receives venous blood from the 
head, chest, and arms via the superior vena cava, and from the 
en pelvic region, and legs via the inferior vena cava. Blood 
then passes through the tricuspid valve to the right ventricle, which 
ropéls it through the pulmonary artery to the lungs (fig. 1). In 
the lungs venous blood comes in contact with inhaled air, picks up 
oxygen, and loses carbon dioxide. Oxygenated blood is returned 
left atrium through the pulmonary veins (fig. 5). The 
pressure circuit from the heart (right atrium and right ven- 
tricle), through the lungs, and back to the heart (left atrium) 
the pulmonary circulation. . Passage of blood through 
the left atrium, bicuspid valve, left ventricle, aorta, tissues of the 
body, and back to the right atrium comprises the systemic circula- 
tion, Blood pressure is greatest in the left vertricle and in the 
aorta and its arterial branches. Pressure is reduced in the capil- 
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Be ee tone ct sac ent cance 
wl i 
lari ‘vessels of minute diameter) and is reduced further in the 
Teturning blood to the right atrium. (See also BLoop PRES- 
_ Skeleton of the Heart.—Fibrous layers separate the muscular 
yers of the atria from those of the ventricles. The fibrous layers 
are thickest and most dense around the orifice of the aorta, the 
orifice of the pulmonary artery, and the atrioventricular orifices 
(the openings between the atria and the ventricles), Here the 
s form the annuli fibrosi, or fibrous rings—the so-called skele- 
ee heart, The rings provide firm attachment for the major 
pi “the heart (fig. 3) and the muscles that cause the heart 
ci ontract (fig. 4A). The annuli fibrosi are composed mainly of 
ollagenous fibres and may show changes with age. (In other 
cate Tings may consist of cartilage, as in the dog and 
% P, Or of bone, as in the ox.) 

n, glis -The wall of each chamber consists of three layers: a 
lee inner layer, the endocardium; a muscular middle 
else Myocardium; and an outer layer, the epicardium. The 
idea jum has a smooth internal layer, the endothelium, which 

ntinuous with the linings of the large vessels. The endo- 


sat is thick in the atria and thin in the ventricles. In the 
fn oe layer also contains some of the specialized muscle 
aie impulse-conducting system (see below). The epi- 
ad lymph Composed of fibrous tissue containing fat cells, blood 
the fo Vessels, and nerves. The myocardium is discussed in 
Muss section, 
two layers ‘The walls of the atria and ventricles are made up of 
Superficial Of muscle, together called the myocardium. Both the 
tachment ‘And the deep layer gain anchorage and support by at- 
varies i s into the fibrous skeleton (fig. 4A). The myocardium 
left vent thickness, being thinnest in the atria and thickest in the 
oriented ine . The Superficial muscle bundles of the atria are 
both atria a horizontal or oblique direction and continue over 
eva. The deeper bundles of atrial muscle are nearly inde- 
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FIG, 3.— (LEFT) FIBROUS SKELETON AND VALVES OF THE HEART, VIEWED 
FROM ABOVE. (RIGHT) SECTION THROUGH VENTRICLES SHOWING COMPARA- 
TIVE SIZE AND RELATIONS OF THE VENTRICLES AND INTERVENTRICULAR 
SEPTUM + 

pendent for each atrium and are arranged at right angles to the 
superficial bundles. The myocardium of the ventricles is more 
complicated. The superficial and deep layers run approximately 
at right angles to each other, and both arise from the fibrous rings 
(Fig. 4A). The superficial fibres spiral from the base to the apex, 
where they turn inward and form thick ridges (trabeculae carneae ) 
on the inner surface of the heart. ` The superficial fibres attached 
to the tricuspid ring are called sinospiral fibres; those attached to 
the bicuspid ring, bulbospiral fibres. 

Other superficial fibres terminate in the papillary muscles (fig. 
5). There are three papillary muscles in the right ventricle and 
two in the left. Fibrous strands (chordae tendineae) attach the 
papillary muscles to the margins of the valve cusps (discussed 
below), much like the shroud lines on the rim of a parachute. 
This arrangement prevents the valve leaflets from inverting into 
the atrium when the ventricle contracts, 

The deep layer of the ventricular myocardium follows a more 
circular course on each ventricle, and some fibres have an S-shaped 
pattern as they pass from one ventricle to another through the 
interventricular system to regain attachment in the same annulus 
(fig. 4A). Other deep fibres encircle the upper portions of the 
ventricles and surround the bicuspid and aortic orifices. When 
the ventricular myocardium contracts, the distance between base 
and apex is shortened (fig. 4B) and the fibres, with their spiral 
arrangement, literally wring the remaining blood from the cavity 
of each ventricle. 

Valves.—These flexible structures (fig. 5) are formed by the 
innermost tissues of the heart. The largest valves guard the atrio- 
ventricular orifices and prevent regurgitation of blood into the 
atria. They are firmly anchored to the annuli and chordae ten- 
dineae. The three leaflets of the tricuspid valve surround the 
orifice between the right atrium and the right ventricle. The two 
leaflets of the bicuspid, or mitral, valve are located in the left 
atrioventricular orifice. This valve not only prevents atrial re- 
gurgitation but serves also to direct the flow of blood from the 
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FIG. 4.—(LEFT) SPIRAL MUSCLES OF VENTRICLES. (RIGHT) DOTTED LINES 
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left ventricle into the aorta. The valve of the aorta and the valve 
of the pulmonary artery consist, in each case, of three halfmoon- 
shaped cusps; for this reason the valves are called semilunar valves 
(fig. 3A). 

A tiny nodule of cartilage is found on the free margin of each 
cusp. These nodules provide additional support as the valve cusps 
are forced together by backflow pressure, when the ventricles come 
to rest. Immediately above the aortic valve cusps are small sinuses 
(dilations) which give rise to the left and right coronary arteries 
(fig. 5). Two small embryonic folds remain in the adult right 
atrium. One forms the slender valve of the inferior vena cava 
(Eustachian valve); the other forms the crescent-shaped valve of 
the coronary sinus (Thebesian valve). 

Circulation.—The blood that nourishes the heart itself is sup- 
plied through the two coronary arteries (fig. 1). These arise from 
the aorta, travel in the coronary sulcus, and have major branches 
that descend in the interventricular sulci. The right coronary 
artery is the smaller of the two; its branches travel in the epi- 
cardium to supply the right atrium and right ventricle. The left 
coronary artery has two large branches, the anterior descending 
artery and the circumflex artery, that supply the left atrium, left 
ventricle, and most of the interventricular septum. Venous chan- 
nels also lie in the epicardium and coalesce to form the coronary 
sinus, which terminates in the right atrium. Small anterior car- 
diac veins from the right ventricle drain directly into the right 
atrium. 

Impulse-Conducting System.—This unique pathway of small-, 
medium-, and large-sized muscle fibres is the mechanism that regu- 
lates the heartbeat (successive contractions in the atria and ven- 
tricles; fig. 6). The cardiac impulse is initiated in the sinoatrial, 
or pacemaker, node (mass of small fibres) and is propagated 
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Arrows indicate flow of blood (except flow from right ventricle through pulmonary 
artery) 


through the atria to the atrioventricular node, near the opening of 
the coronary sinus. From this node the impulse is carried down 
the atrioventricular bundle, which crosses the annulus and divides 
into two branches that descend within the endocardium of the 
ventricles. Purkinje’s fibres, the largest components of the bundle 
branches, conduct very rapidly. The mechanism may be likened 
to the distributor wires of an automobile engine. Irritation or 
injury to this pathway may result in arrhythmias (disturbances in 
heart rhythm) and heart blocks (see Heart, Diseases AND DE- 
FECTS OF). 

Nerves.—The heart is supplied by the vagus nerve and the 
sympathetic trunk. The nerves form extensive networks at the 
base of the heart and along the coronary arteries, ‘The vagal fibres 
do not go directly to the heart muscle, but arborize about nerve 
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cells in the atria. Small processes from the nerve cells then ter- 
minate on the sinoatrial and atrioventricular nodes, heart Muscles, 
and coronary arteries. The vagus nerve (which belongs to the 
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FIG. 6.—DIAGRAM AND WORD SCHEMA OF IMPULSE-CONDUCTING SYSTEM 


parasympathetic system) acts upon the nodes to slow the heart- 
beat. The sympathetic nerve fibres accelerate the heartbeat and 
effect a stronger contraction of the ventricles. 

Comparative Anatomy.—The heart is clearly differentiated in 
the higher invertebrates, e.g., clam, crayfish, and cockroach, and 
is structurally most complex in the vertebrates. It possesses 
four primitive chambers in the higher fishes; is imperfectly five- 
chambered in amphibians and lower reptiles; and is fully four- 
chambered in birds and mammals. For a discussion of the evolu- 
tion of the heart in relation to the circulatory system as a whole 
see CIRCULATORY SYSTEM. 

See also CIRCULATION or BLoop; Heart, COMPARATIVE PHYsI 
oLoGy oF; and references under “Heart, Anatomy of” in the Index. 

Bistiocrapuy.—H. Gray, Anatomy of the Human Body, ed. by C, M. 
Goss, 27th ed. (1959); D. J. Cunningham, Cunningham's Textbook of 
Anatomy, ed. by G. J. Romanes, 10th ed. (1964); B. M. Patten, 
Human Embryology, 2nd ed. (1953); L. B. Arey, Developmental 
Anatomy, 6th ed. (1954) ; A. W. Ham and T. S. Leeson, Histology, 4th 
ed. (1961) ; Bailey, F. R., Bailey’s Textbook of Histology, ed. by W. M 
Copenhaver, 15th ed. (1964); S. E. Gould, Pathology of the Heart, 
2nd ed. (1960); S. Grollman, The Human Body: its Structure 
Physiology (1964). (R. C. TR) 

HEART, COMPARATIVE PHYSIOLOGY OF. The 
bodies of all except the simplest animals contain fluids that a 
culate through the body in a constant direction, Such circula- 
tion requires a repeating pump to propel the fluid, and any such 
pumping device is called a heart. To keep the fluid moving in ê 
constant direction the heart must either compress the fluid in 4 
continuous progressing wave, or it must have valves to prevent 
backflow. Both systems are found in animal hearts, sometimes 
one or the other and sometimes both together. Propulsion by c0 
tractile waves is characteristic of worms, whereas rhythmic col 
tractions with valves to prevent backflow characterize arthro) 
mollusks and vertebrates (including man). Ker 

The most characteristic feature of heart muscle tissue 1$ its 
capacity for rhythmic contractions, a property that is also i 
herent in many nerve cells and in visceral muscles. Embryo 
heart tissue is capable of spontaneous rhythmic contractions: 
in the early embryos of vertebrates the heart beats without any 
thing regulating the contractions, and pieces of embryonic he 
tissue cultured outside the body may develop rhythmic contrat 
tions. Such spontaneous contractions probably are a response © 
the muscle protoplasm to conditions of the cellular environmen g 
perhaps the energy produced by intracellular oxidation builds up ? 
a critical level, discharges, rebuilds to the critical level, etcs 
an automatic cycle. t 

Adult heart muscle of all animals, however, seems to contrat 
only as a result of stimulation. Heart muscle is extremely n 
ceptible to stimulation, a great variety of artificial stimuli 
ing it to respond by contracting, As with other muscle 18 
—skeletal muscle and smooth muscle—a stimulus must have 4 
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tain minimal intensity and a certain minimal duration in order 
to bring about a contraction. These values vary widely in differ- 
ent animals, and even from time to time in the same tissue as 
local conditions change. Like many other tissues, heart muscle 
also exhibits a refractory period, a brief period immediately fol- 
lowing stimulation during which it is wholly unexcitable. The re- 
fractory period is not so clearly marked in invertebrates as in 
vertebrates. Each contraction of the vertebrate heart is maximal; 
ie, the heart contracts in “all or none” fashion, and a stronger 
stimulation will not induce more powerful contraction. In inverte- 
brates, on the contrary, a normal contraction of the heart is never 
maximal, (See ALL-or-NoNE Law.) 

The demands made upon the heart by the body are constantly 
changing; demands may be temporarily increased several hundred 
per cent in an athlete following a roo-yd. dash, for example. 
Simple animals with low metabolic rates and open circulatory 
systems require less regulation of the heart than do active animals 
with closed systems under high pressure; the heart of a clam, for 
example, need not be so efficient as the heart of a bird or mam- 
mal, Nevertheless, the behaviour of even the simplest hearts is 
regulated to conform to the changing requirements of the body. 
Such controls are largely chemical, although the heart also re- 
sponds to variations in such physical factors as temperature and 
pressure, 

Pacemakers.—In all adult animals a special tissue, called a 
“pacemaker,” initiates each heart beat. The pacemaker is always 
located within the heart itself, and two very different kinds of 
pacemaker tissue occur in animals. In vertebrates and mollusks 
the beat originates in the heart muscle tissue itself, and these 
are called myogenic hearts. In vertebrates the pacemaker is lo- 
calized in the muscle tissue of the sinus venosus (fishes and frogs) 
or the atrioventricular node (birds and mammals), which differ 
from the muscle of other regions of the heart in recovering excit- 
ability very rapidly after a contraction. In mollusks the pace- 
maker is less localized; the beat can originate in muscle at any 
point over the heart. 

Mammals and birds have in addition a special conduction system 
that greatly increases the efficiency of the heart and appears to 
be an adaptation to high body temperatures. In these animals 
the wave of excitation originating in the atrioventricular node is 
first spread over the atria and then is spread over the ventricles 
through special rapidly conducting tissue (called Purkinje tissue) 
that Carries the wave to all parts of the ventricles at almost the 
same instant. In worms, arthropods and ascidians the beat 
Originates in nerve cells located in or on the heart, and these are 
called Neurogenic hearts. The two kinds of pacemaker tissue react 
M differently to certain drugs, notably acetylcholine, which in- 
fe myogenic hearts and accelerates neurogenic hearts. The 
iia aii in the two types of pacemaker mechanism 
alates t ay arose quite independently during the course of 
eGR n. The myogenic pacemaker is more primitive than the 

wogenic. (See CIRCULATION oF BLoop: Physiological Prop- 
erties of the Heart.) 
ervous Regulation of Hearts.—The heart rate of most ani- 
S 1s regulated by reflex nervous controls; and most hearts also 
Ri to variations in blood pressure within the heart itself, the 
pres creasing when blood pressure falls and slowing when blood 

Sure rises, 
Wy pa herve fibres from the tenth cranial nerve (the 
fibres inet pom the brain to the heart, and stimulation of these 
Fibres fan i heart and reduces the amplitude of its contraction. 
vertebrat, the sympathetic nervous system reach the heart in all 
es except fishes; stimulation of these fibres accelerates 
Nerves seem to affect the heart rate by means of chemi- 

Acetylcholine is associated with activity in the 
ae an adrenalinelike substance, is sa an 
vert in the sympathetic fibres. Acetylcholine inhibits 
veep hearts, and adrenaline accelerates the hearts of both 

sree and invertebrates. 
ftom $ €brates various inhibitory and accelerator nerves pass 
Tegulatin, central nervous system to the heart. These heart- 
8 nerves form no consistent pattern among the various 


mal: 
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invertebrate groups, and the manner in which they affect heart rate 
is not well understood. (See also C1RCULATION OF BLoop: The 
Nervous Regulation of the Heart Beat.) 

Heart Rates—Among warm-blooded vertebrates each species 
has a “normal” heart rate, the average rate at which the heart 
beats in a healthy individual at rest. In cold-blooded animals body 
temperature varies with environmental temperature, and the heart 
rate also varies with the temperature of the animal’s environment. 
In all animals the rate of the heart beat varies widely with changes 
in bodily activity, with stress and with body temperature—in 
other words, the heart rate is directly related to the metabolic 
rate of the body. Therefore, statements of heart rate are almost 
meaningless unless the conditions under which the rates were 
counted are clearly stated. For example, the human heart nor- 
mally beats about 72 times per minute, but disease, nervous ten- 
sion, emotion and many other factors may increase the rate to 100 
or more, and the rate may temporarily exceed 200 following violent 
physical exertion. 

The requirements of the tissues of an animal’s body vary from 
time to time, often from moment to moment. For any cardio- 
vascular system to function efficiently, therefore, there must be a 
mechanism to increase or decrease heart rate. Since the heart 
muscle itself uses oxygen, however, an equilibrium point is soon 
reached beyond which the heart itself uses up the additional oxygen 
resulting from any further increase in heart rate. 

In general, heart rate is faster in active animals than in slug- 
gish animals. The heart rate is 40-80 per minute in squids, which 
are active mollusks, whereas in the much more sluggish clams and 
mussels it is only 2-20 per minute. This is not always true, how- 
ever. In the hare the heart beats about 64 times per minute, 
whereas in the more sluggish rabbit the rate is about 200 per 
minute. 

Heart rate is partly related to body size, large animals tending 
to have slower rates than small animals. In large mammals such 
as elephants and horses the heart beats 25-40 times per minute, 
whereas in rats and mice the rate is 300-500 per minute. In birds 
the heart rate is very high, and this is related at least in part to 
their high body temperatures. In the domestic fowl the rate is 


150-180, and in small birds it is 200 or more per minute. 
Electrocardiograms.—Activity of heart muscle, like that of 
many other tissues, is accompanied by changes in electrical po- 
tential, and such changes can be measured by suitable instruments. 
A heart beat consists of a succession of events, each involving a 
different part of the heart, and each with its own characteristic 
change in electrical potential. 


A recording of the sequence of 
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these changes is called an electrocardiogram, which is therefore 
a graphic record of the varying electrical potential of the heart 
during one or more complete beats. 

The electrocardiogram pattern is similar for all vertebrates, 
consisting of a series of slow waves representing positive and 
negative deflections. In the electrocardiograms shown in the fig- 
ure, the patterns for man and the eel, both of which are verte- 
brates, are seen to be almost identical, There can be no doubt 
that the points of positive and negative deflection in these patterns 
(to which the symbols P, Q, R, S, T are conventionally applied 
in man) relate to the same events in all vertebrates. Electro- 
cardiograms from other myogenic hearts likewise consist of slow 
electrical waves, but the patterns are not the same as for verte- 
brates. The difference is evident in the electrocardiogram of a 
clam, an invertebrate with a myogenic heart, in the figure. Neu- 
rogenic hearts, such as those of arthropods, produce very differ- 
ent electrocardiograms, as is illustrated by the electrocardiogram 
of a grasshopper. Electrocardiograms from neurogenic hearts are 
“oscillatory”; i.e., each wave is accompanied by numerous small 
deflections instead of being smooth as in myogenic hearts. It is 
believed that the oscillations in electrocardiograms from neu- 
rogenic hearts correspond to discharges from the pacemaker 
ganglion cells, 

For a discussion of the physiology of the human heart, see Cir- 
CULATION oF BLoop. See Heart, ANATOMY OF; HEART, DISEASES 
AND DEFECTS OF; HEART AND LUNG, SURGERY OF; see also ref- 
erences under “Heart, Comparative Physiology of” in the Index. 

BrstiocrapHy—C. L. Prosser and F. A. Brown, Jr., Comparative Ani- 
mal Physiology, 2nd ed. (1961) ; C. G. Rogers, Textbook of Compara- 
tive Physiology, 2nd ed. (1938); A. J. Clarke, Comparative Physiology 
of the Heart (1927). (D. D. D.) 

HEART, DISEASES AND DEFECTS OF. Diseases of 
the heart and blood vessels were, in the mid-1960s, the most fre- 
quent causes of death and disability in the Western world—and 
they were increasing at an accelerated rate. The situation was re- 
lated in large part to the increase in life expectancy: more people 
were living to ages predisposing to cardiac and vascular ailments. 

“Heart attack” is a popular term for the commonest form of 
heart disease, known clinically as coronary thrombosis, coronary 
occlusion, or myocardial infarction (all essentially synonymous 
terms; see below, Coronary Disease). The popular name is an un- 
fortunate one because of its ambiguity; it can be applied equally 
well to disturbances of heart rhythm, episodes of shortness of 
breath, or brief attacks of heart pain of various origin, The term 
is, moreover, unnecessarily alarming; even in a proved case of 
coronary thrombosis the outlook for an extremely active life after- 
ward can be excellent, as was demonstrated in the careers of two 
U.S, presidents, Dwight D. Eisenhower and Lyndon B. Johnson. 

The term “heart failure,” too, is often used rather inexactly. 
For its clinical meaning see below, Congestive Heart Failure. 

Diagnosis and treatment of practically all forms of heart disease 
has improved greatly in recent years. A good example is the treat- 
ment of congestive heart failure; patients who formerly were 
likely to die within a year may now be working fulltime for 10 
years or more after the episode. Many individuals, institutions, 
and agencies all over the world are vigorously seeking to improve 
the diagnosis, prevention, and treatment of all kinds of heart and 
blood-vessel disease. In the United States the institutions range 
from community hospitals and medical schools to highly special- 
ized research institutes. The agencies may be voluntary ones, 

such as the American Heart Association (and its affiliates) and 
the Life Insurance Fund, or public ones, of which the U.S. Public 
Health Service is the outstanding example. The National Insti- 
tutes of Health, a federal enterprise, has its own National Heart 
Institute. In all parts of the civilized world research activities 


are carried on. 
HISTORICAL BACKGROUND 


Evidence of heart and blood-vessel disease has been found in 
the oldest Egyptian mummies. In Greece, during the Sth and 4th 
centuries B.C., the first observations relating to heart action were 
recorded: Hippocrates described the pulse, Herophilus studied its 
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rate and rhythm, and Erasistratus described the heart chambers 
and valves. Aristotle proclaimed the heart as the seat of the 
soul, Galen (2nd century A.D.), the first experimental physiologist 
demonstrated the relation between the heartbeat and the pulse, f 

There followed a long stagnant period before the Renaissance 
(15th century), in which students of the heart and blood vessels 
shared. Leonardo da Vinci, among others, made beautiful and 
accurate drawings of the gross anatomy of these structures, How- 
ever, it was not until William Harvey (q.v.) discovered the true 
nature of the circulation of the blood (1628) that the background 
for more understanding was established. 

Several important anatomical studies of heart diseases were made 
in the 17th and 18th centuries, Among these the descriptions of 
valvular ailments by Raymond Vieussens were outstanding, and 
great contributions were made by Giovanni Lancisi and Giovanni 
Battista Morgagni. Clinical recognition of various kinds of heart 
disease was given impetus by the invention of two techniques of 
physical examination. In 1761 Leopold Auenbrugger (q.v.) an- 
nounced the value of percussion (tapping the body to detect the 
presence of an underlying solid structure; e.g., an enlarged heart 
where there should be air-containing lung). In 1819 René Laénnec 
invented the stethoscope (an instrument which permits the exam- 
iner to hear abnormal heart or breath sounds more readily; see 
AUSCULTATION). 

The 19th century brought a veritable flood of information on the 
gross and microscopic pathology of all forms of circulatory dis- 
ease; Baron Karl von Rokitansky, F. G. J. Henle, Robert Remak, 
R. A. von Kölliker, Rudolf Virchow, and Sir Arthur Keith were 
among the leaders in this endeavour. The physiology of the cir- 
culation also received refined attention. Stephen Hales, Ernst and 
Wilhelm Eduard Weber, J. L. M. Poiseuille, Karl Ludwig, Sir 
Michael Foster, Charles Scot Roy, and Walter Gaskell added in- 
sight into such diverse matters as the measurement of blood pres- 
sure, the enervation and elasticity of the heart and blood vessels, 
and the dynamics of blood flow in the body and in particular or- 
gans, There was marked improvement in the diagnosis of struc- 
tural and functional abnormalities of the circulatory system in the 
living patient. John Cheyne, Robert Adams, William Stokes, and 
Sir Dominic John Corrigan pointed out diagnostic and prognostic 
signs which are known by their names to this day. 

The discovery of X rays by Wilhelm Röntgen (1895) and the 
invention of a practical instrument for electrocardiography (ga) 
by Willem Einthoven (1903) ushered in a period of greatly in- 
creased precision in the diagnosis of heart diseases. Sir Thomas 
Lewis did most to further the use of electrocardiography for this 
purpose. Diagnostic accuracy has been especially enhanced by 
angiocardiography (serial X-ray pictures of the passage of a mi- 
terial in any part of the circulatory system). Some of these im- 
provements stemmed from the development of cardiac catheterizi- 
tion (q.v.; insertion of a thin tube through a vein or an artery 
into various parts of the heart) by Werner Forssmann (1929); tht 
technique was extended clinically by André Cournand and Dickin- 
son W. Richards, 

Perhaps the greatest single achievement in the treatment of heart 
disease was the discovery of the value of digitalis (g.v.) by Wik 
liam Withering in the late 18th century—although its proper U 
was not well understood until the second quarter of the 20th cen 
tury. Guido Farina and L. Rehn are credited with the first heart 
operations (1896) but it was not until R. E. Gross established the 
feasibility of operations on a form of congenital heart diseas? 
(1939) that they became commonplace. Surgical transplantatio® 
of the heart was a major development, still in the experimen 
stage, in the mid-1960s, (See also Menica ResearcH : Organi 
tion of Medical Research: Cardiovascular Disease Research.) 


DESCRIPTIONS OF HEART AILMENTS 


The New York Heart Association has published successive a 
vised editions of a book (see bibliography) designed to enhan? 
precision in the diagnosis of diseases and defects of the heart a 
blood vessels. The book takes into account several approaches 
classification: anatomical, physiological, etiological (causative? 
and functional. In the following descriptions the etiologic 
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is used primarily, but certain anatomical, physiological, 
‘onal considerations are also discussed. The diseases are 
d approximately as they occur with chronological aging. 
‘full understanding of the descriptions, the reader may find 
it helpful to consult the article Heart, ANATOMY oF.) 

Congenital Heart Defects are those present at birth. There 
are several anatomical varieties, ranging in seriousness from some 
that kill the newborn to those that never cause any symptoms or 
disability. Some forms of congenital heart disease are much more 
equent in cases where the mother suffered an attack of German 
measles during the first three months of pregnancy (see MEASLES 
AND GERMAN Meases). Some drugs taken during pregnancy are 
known to produce congenital defects (see PREGNANCY: Drugs 
Harmful in Pregnancy). However, the cause of congenital heart 
disease cannot, in most cases, be exactly ascertained, 

Anatomical defects compatible with life include narrowing of 
various portions of the blood vessels entering and leaving the heart 

pi g 
(pulmonary or aortic stenosis, coarctation of the aorta) and ab- 
normal openings between chambers of the heart or blood vessels 
(interatrial or interventricular septal defects, patent ductus ar- 
teriosus), Sometimes there is a shunting of blood through one of 
these openings. When this is from the right side of the heart to 
the left side, venous blood is added to the arterial blood, producing 
cyanosis (as in the so-called blue baby disease, for example). 
When the shunt is in the other direction, as in patent ductus 
arteriosus from the aorta to the pulmonary artery, the left side of 
the heart has to work harder because some of the blood which it 
pumps will recirculate through the lungs instead of going out to 
the rest of the body. 

Wed of congenital defects of the heart may be completely 
corrected by surgery; in others, surgery may be of great benefit 
even though some abnormality persists. It is important, therefore, 
that an accurate anatomic diagnosis of the type of heart disease 
bemade, Cardiac catheterization, together with angiocardiography 
and the measurement of pressure relationships and the oxygen con- 
tent Of the blood in various places in the circulatory system are 
especially useful diagnostic techniques. The surgical procedures 
Ives have undergone rapid improvement and the risk has 
been markedly lowered. It is possible to repair defects on the 
de of the heart through open-heart surgery. This involves 
shunting the blood through an artificial pump-oxygenator (heart- 
ATAA E penlanting the action of the heart itself (me- 
$ art) while the heart is being repaired (see ARTIFICIAL 
R NS). Experiments have been tried involving the transplan- 
oo whole heart from one animal to another (see TRANS- 

ANTS, TISSUE AND ORGAN). 

‘See also ot AND LuNG, SURGERY OF. 

matic Heart Disease follows one or more episodes of 
fone fever (g.v.), a systemic disease which occurs most often 
R dren and young adults. In about half the cases of proved 

Umatic heart gee the acute illness which caused it had gone 

‘ognized, probably because the disease chiefly affected the 
heart and hot the joints (arthritis) or the brain (chorea). The 
bythen of cases, including recurrences, has been greatly reduced 
Haan actic use of sulfa drugs and penicillin, but rheumatic 
problem in ad, in the 1960s, the most important circulatory 

‘in Young people. 

The ad atic fever affects the heart in about 40% of the cases. 
cardi May involve all parts of the heart—the lining (endo- 
an)! the Muscle (myocardium), and the covering (pericar- 
fects | mand ag tends to leave permanent scars. It most often af- 
mies (mitral and aortic) on the left side of the heart. 
Properh es may be narrowed (stenosis) or prevented from closing 
damage Ular insufficiency or leakage); often both kinds of 
propriate Such defects cause heart murmurs and make the 
alvulay d Part of the heart work harder. The severity of the 
ne f mage and the state of the heart muscle largely deter- 
tie heart nae of the disease. The patient may develop conges- 
Out further tr Cee below) early or he may live to old age with- 

E > 'Ouble from this source. 
oto p for theumatic heart disease has greatly improved the 

Or some of these patients. Operations to correct narrow- 
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ing of the mitral valve have been the most common and successful. 
Open-heart surgery has made possible the repair of damaged valves 
or the installation of artificial ones. 

Subacute Bacterial Endocarditis is an infection (usually 
streptococcal) which is superimposed on a preexisting rheumatic 
valvular lesion or on a congenital heart defect. It is characterized 
by varying fever curves, systemic toxicity, and possible embolic ac- 
cidents (material traveling from the affected area to other parts 
of the body). The causative organism usually gets into the blood 
stream and hence the heart during an episode of sore throat or a 
dental extraction, but it may do so during childbirth or (rarely) 
from other infected sites in the body. The use of large doses of 
penicillin when any of these conditions obtain in patients predis- 
posed to infection by virtue of known rheumatic or congenital heart 
disease has greatly lessened the frequency of subacute bacterial 
endocarditis, which once was uniformly fatal. 

Other bacteria, and molds, can cause infection of heart valves; 
fortunately, they rarely do so, These infections, which may or 
may not yield to antibiotic therapy, usually run a more acute 
course, terminating in days or weeks rather than months, as was 
the case in streptococcal endocarditis before it was treatable. 

Hyperthyroidism and Hypothyroidism—malfunctions of 
the thyroid gland—cause heart troubles of different kinds. Hyper- 
thyroidism (excessive activity of the gland) makes the heart beat 
faster and pump more blood with each beat. The patient is usually 
irritable and excitable. The condition usually can be treated suc- 
cessfully with one or more preparations, including radioactive 
iodine; or it may be treated surgically. Neglected cases may de- 
velop congestive heart failure. Hypothyroidism, or myxedema 
(thyroid deficiency), results in dilatation of the heart and the ac- 
cumulation of fluid in the heart sac (pericardial effusion), It is 
marked by low voltages in the electrocardiogram, The patient is 
usually sluggish mentally. The condition is quickly remedied by 
appropriate doses of thyroid extract. 

Cardiovascular Syphilis affects chiefly the aorta (the large 
artery that distributes blood from the left side of the heart). It 
causes trouble in one or more of the following ways: (1) The ves- 
sel may dilate to form an aneurysm (sac), which may rupture and 
cause instant death. (2) The aortic valve may be damaged, and 
fail. The mechanics of this lesion are quite similar to those of 
theumatic aortic involvement. (3) The mouths of the coronary 
arteries (the blood vessels that supply the heart muscle) may be 
narrowed. In this case there is usually severe chest pain. The 
incidence of cardiovascular syphilis has steadily diminished, espe- 
cially since the introduction of penicillin in the treatment of 
syphilis (1942). 

Anemia (g.v.), from whatever cause, if of sufficient severity 
and duration may cause heart failure. This is because the heart 
has to overwork constantly and does not itself get sufficient 
oxygen and other nutrients, Anemia, of itself, results in no per- 
manent heart damage; it is more often a problem in that it in- 
tensifies the symptoms in other kinds of heart disease. 

Obesity (q.v.) may be a direct cause of heart trouble but is 
far more often a complicating feature in various forms of heart 
disease. It causes difficulty because the heart has to supply blood 
to the undesirable fatty tissue 24 hours a day, and the patient 
and his heart must work harder whenever he attempts any form 
of exertion. Furthermore, deposits of fat between the heart muscle 
fibres may interfere with their mechanical efficiency. 

Myocarditis js inflammation of the heart muscle. Its causes 
are multiple; sometimes viruses are to blame. Diagnosis is diffi- 
cult but is assisted by electrocardiography and biopsy (removal of 
bits of heart muscle for microscopic examination). Myocarditis 
is extremely variable in its manifestations and outlook. Some 
cases last only a few days; others are relentless and terminate 
fatally after several years. Rest is the only known treatment, 
Fortunately, myocarditis is relatively rare. 

Hypertensive Heart Disease, a result of high blood pressure 
(q.v.), is one of the commonest causes of disability and death, 
Its origin is unknown in most instances, although in a few cases 
kidney disease may be responsible. The course of the disease 
varies greatly from person to person; in some it is compatible with 
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many years of active life, without any distress whatever, while in 
others it leads to death within a year. The proximate cause of 
death from high blood pressure is usually one of the following: 
heart failure; a vascular lesion in the brain (stroke); or kidney 
failure. Improved medical management of hypertension has 
greatly increased life expectancy. The control of the blood pres- 
sure by various drugs has almost eliminated the need for surgery 
on the sympathetic nervous system. Treatment of the failing heart 
has also contributed much to a better outlook in hypertension. 

Coronary Disease affects the heart through hardening (sclero- 
sis) of the coronary arteries (the vessels that supply the heart 
muscle and are the first branches of the aorta). These may be 
either narrowed or actually occluded. In an occlusion, the vessel 
may be shut off by the hardening itself or, more often, by the 
development of a thrombus, or blood clot, at the site (coronary 
thrombosis; see THROMBOSIS AND Empotism). The chief symp- 
tom is angina pectoris (g.v.)—paroxysmic pains in the chest that 
frequently radiate to one or both arms or to the neck and teeth. 
In narrowing, the pain is usually of short duration, lasting no 
longer than 15 minutes, and is usually brought on by exertion or 
excitement. In occlusion, the pain usually lasts more than an 
hour and may persist for several days. The occlusion usually 
causes a withering of the portion of the heart muscle (myocardial 
infarction) supplied by the occluded branch of the coronary tree. 
This muscle is replaced by scar tissue if the patient lives. Both 
narrowing and occlusion are compatible with a reasonably active 
existence in many patients for many years. The use of oxygen 
and the anticoagulant drugs heparin and bishydroxycoumarin have 
improved the outlook considerably. Electrical devices to detect 
the onset of potentially fatal disturbances of heart rhythm, and 
resuscitation procedures including electrical defibrillators and pace- 

makers, have further improved the patient’s chances during the 
acute episode. (See also ARTERIES, DISEASES OF.) 

Psychoneurosis Affecting the Heart is usually one of two 

kinds, Neurocirculatory asthenia (effort syndrome) is primarily 
a psychiatric disorder. The heart does not respond well to exercise 
in patients with this difficulty because they will not exercise enough 
to keep it toned up. More important is the anxiety neurosis 
directed toward the heart in patients with or without organic heart 
disease. This may be produced in a few patients by physicians 
who are alarmists, It causes needless incapacity and worry. 

Arrhythmias are deviations from normal heartbeat rhythm. 

(The reader may wish to consult the article HEART, COMPARATIVE 
PuysioLocy oF, in which the mechanism of the heartbeat is ex- 
plained.) Arrhythmias vary in severity from those of no clinical 
importance, such as simple sinus arrhythmia (variation of heart- 
beat with the phases of respiration), which nearly all children 
have, to ventricular fibrillation (convulsive contractions of muscle 
fibres, in this case in the ventricles of the heart), which produces 
sudden death. Other forms of arrhythmia include the following: 

Premature, or Extra, Systoles are heartbeats touched off from 
either the top or the bottom part of the heart prematurely; they 
usually replace the next normal beat. This type of arrhythmia, 
even when it occurs frequently in an otherwise normal heart, is in 
no way incapacitating. 

Paroxysmal Tachycardia is very rapid regular heart action, the 
rate ranging from 160 to 200 beats per minute. It is usually harm- 
less unless it occurs as a complicating feature of some other form 
of heart disease, or in the elderly, or if it lasts a long time. At- 
tacks begin and end suddenly, and last from a few seconds to a 
few weeks. 

Atrial (Auricular) Flutter and Atrial Fibrillation are closely re- 
lated maladies in which the top part of the heart (the atria, or 
auricles) is the primary seat of the disturbance. In flutter, the 
atria beat very rapidly, usually around 300 times a minute, while 
the rate in the bottom part (the ventricles) may be normal (about 
70 beats a minute) or show a regular abnormality of coupled beats; 
in any event, the ventricular rate rarely exceeds 150 times a 

minute in the presence of flutter. In atrial fibrillation, atrial 
activity is chaotic and the ventricles beat rapidly and irregularly; 
when uncontrolled by digitalis, the ventricular rate is usually well 
over 100. Both of these disturbances can occur in attacks, but 
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more often atrial fibrillation becomes the established pattem, 
Both can, but rarely do, occur in otherwise normal hearts, The 
paroxysmal variety may be prevented by the use of quinidine 
sulfate. Atrial fibrillation is compatible with years of active life 
in many instances but is to be regarded as a more serious ap. 
rhythmia than the ones previously described. 

Heart Blocks represent various degrees of interference in some 
portion of the pathway over which the contractive impulse travels 
through the heart. They range from (1) partial atrioventricular 
block through (2) intraventricular conduction defects and (3) bun. 
dle branch blocks to (4) complete heart block. The first represents 
delayed conduction from auricle to ventricle; the second, slowing 
down of the impulse within the ventricular walls; the third, a 
block in the pathway on one or the other side of the heart; and the 
last, complete dissociation of auricular contractions from ventric. 
ular ones, with each chamber establishing its own rate. Most 
forms of heart block are the result of a diffuse pathological process 
that produces a physiological change when it includes the par- 
ticular region of the heart involved in the conduction of the im- 
pulse to contract. 

Congestive Heart Failure is a failure of the one function of 
the heart: to pump blood adequately. It may occur as a result of 
any type of organic heart disease. Heart failure is marked by an 
increase in venous pressure and (usually) a decrease in the de- 
livery of adequate amounts of oxygen to the tissues. The increase 
in venous pressure, together with some other factors, may result 
in swelling of the liver and ankles and congestion in the kidneys 
and intestinal tract. When the left side of the heart is chiefly at 
fault, the lungs may be the site of most of the congestion, with 
an outpouring of watery fluid into the air sacs. Congestive failure 
may be acute or chronic. The acute variety may cause death ina 
few minutes; the chronic variety may last for many years, The 
outlook in nearly all of these cases has been greatly improved by 
the. proper use of digitalis, the introduction of theophylline deriva- 
tives and mercurial and other diuretics, better knowledge of ap- 
propriate dietary regimens, an appreciation of the importance ofa 
low intake of sodium ion. 

See also Pericarpium, Diseases oF; and references under 
“Heart, Diseases and Defects of” in the Index. 

BıeLIocraPHy.—F. H. Garrison, An Introduction to the History of 
Medicine, 4th rev. ed. (1929) ; J. B. Herrick, A Short History of Cardi- 
ology (1942) ; New York Heart Association, Diseases of the Heart a 
Blood Vessels, 6th ed. (1964) ; P. B. Beeson and W. McDermott (eds.), 
Cecil-Loeb Textbook of Medicine, 11th ed. (1963). (E. B. BY) 

HEART AND LUNG, SURGERY OF. Surgery of the 
heart and great vessels developed rapidly during the first hali 
of the 20th century, with dramatic advances especially after 1939, 
and continued into the second half, Operations within the chest 
remained unsafe until new surgical techniques were introduced in 
the early 1930s. After that time rapid advances were made an 
the risk of removal of a portion of a lung was reduced to 4 mink 
mum. Thus it was inevitable that removal of lung tissue evel: 
tually was applied in treatment of numerous pulmonary lesions. 
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Heart Wounds.—Traumatic injuries of the heart, either a 
a foreign body or by a sharp object, are usually fatal if both em 
trance and exit wounds are produced. Fatality more often rest d 
from filling of the pericardial cavity with blood (cardiac 4” 
ponade), thus interfering with heart function, than from Joss 0 
blood. If death does not immediately ensue, heart function an 
be maintained by aspiration (removal) of blood from the r 
cardial cavity, while preparations are being made for closing 
defect by suture. 

Although J. Roberts suggested closure of heart wounds by 
gery in 1881, report of a successful operation by L. Rehn di 
appear until 1896. More reports of successful cases soon gollot 
and until 1940 it was thought that all wounds required dom 
by suture. In 1943 A. Blalock and M. M. Ravitch reported r 
many of these injuries could be satisfactorily managed by impr 
ing the return flow of blood to the heart through repeated asp! 
tion of blood from the pericardial cavity. If bleeding contin 
however, suture of the wound was required. 


sur 


Traumatic injury to large vessels within the pericardial cavity 
is usually attended by immediate death, since this wound does not 
tend to seal as do wounds of the heart muscle, and cardiac tam- 
ponade becomes severe. 

“Foreign bodies may lodge in the heart muscle and remain for an 
definit period of time. If the blood supply to the heart through 
the coronary circúlation is not materially affected, and the object 
not large, it may cause no dysfunction. Larger foreign objects 
pt to cause complications and should be removed. This re- 
usually can be accomplished without undue risk. 

“Heart Block,—By this is meant an interference in the conduc- 
tion system between the sinoauricular node located in the right 
atrium (auricle) and the ventricles. Normally, the heart contrac- 
oe RA by impulses arising in specialized tissue called the 
sinoauricular node and are carried by specialized myocardial fibres 
called the bundle of His to the walls of the ventricles. When the 
block is complete, the auricles and ventricles contract independ- 
ently, resulting in a slowing of the ventricular rate to from 20 to 
60 per minute. This results in a marked reduction in heart func- 
tion with inadequate circulation for the body requirements, espe- 
cially when the work of the heart is increased. 

Three types of heart block are recognized: (1) congenital, (2) 
acquired following diseases such as coronary insufficiency or rheu- 
matic heart disease, and (3) acquired following trauma usually 
resulting from the surgical repair of congenital defects of the 
heart, It was this latter cause of heart block that stimulated 
intensive study of methods of treatment for this condition. 
Through these investigations, P. M. Zoll and others and W. M. 
Chardack and others developed methods for electrically stimulat- 
ing the ventricular contraction at a desirable rate for satisfying 
circulatory needs, Electrodes are inserted into the heart muscle 

i and connected with a transistorized, battery-powered pacemaker 
implanted beneath the skin of the abdominal wall. Successful 
a pt ed in this manner during the early 1960s. 
Congenit: ardiovascular Defects.—Patent ductus ar- 
pir is a persistence of the opening between the aorta and 

u iry artery, which is necessary before birth: The ill effects 
caused by this lesion result from increased work put on the heart 
by abnormal recirculation of blood through the lungs. In some 
cases an infection develops in the ductus, and a blood stream in- 
fection ensues, Occasionally an aneurysm may form in this com- 
munication, with eventual death from its rupture. 

Although Surgical obliteration of a patent ductus was first sug- 
gested by J. C. Munro in 1907, this operation was not successfully 

a until 1939 by R. E. Gross. Many successful operations 
this lesion have since been performed. By closing this = 4 

Systemic to the pulmonic circulation, either throug] 

division and Suture or ligation (tying) of the ductus, normal cir- 
arrangements are established. Life expectancy becomes 

os al irreparable damage to the heart has already occurred. 
bugs dlogy of Fallot is a congenital abnormality, the so-called 
y disease. It consists of (1) stenosis (constriction) of 
a”, artery; (2) a persistent defect in the wall between 
defect TR (3) an aorta so positioned (overriding) at the wall 
tiles receives blood from both the right and left. ven- 
oy oe (4) omen (hypertrophy) of the right dca 

ahs epochal work of A. Blalock and H. Taussig, in 1945, 

ae treatment of this condition was a major advance- 

n'this field of surgery. Ill effects of these lesions result 
bg a deficient flow of blood through the lungs. The 
dlavian eit produces a shunt from a systemic artery (sub- 

i 4 pulmonary artery, thus bypassing obstruction of the 

f the main pulmonary artery. An operation similar in prin- 

Tinea by W. J. Potts, S. Smith and S. Gibson in 1946. 

by the uniting the aorta directly to a pulmonary artery 

Use of a specially devised clamp. With the continued ad- 

tie septal Bee surgery for this lesion by J. W. Kirklin et al., 

treated su, efect of most cases of tetralogy of Fallot came to be 
culation: ay under direct vision during extracorporeal cir- 
or by se e defect is closed by direct suture of the heart muscle 

The i tad a plastic patch over the defect. 
ts of surgery in cases of tetralogy of Fallot are both 
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dramatic and satisfactory; cyanosis (blueness of the skin) is re- 
lieved, exercise tolerance is greatly raised, and significant eleva- 
tions of blood oxygen saturation levels are attained. The risk of 
the operation has been reduced to approximately 5% to 10%. 
The results of surgery have been very gratifying in that many 
children suffering from this heart abnormality have been returned 
to a relatively normal way of life. 

Pulmonic and infundibular stenosis are a narrowing of the pul- 
monic valve or of the entrance to the pulmonic valve, named the 
infundibulum. They may occur without other abnormalities 
within the heart. In many such patients there is an associated 
defect in the wall between the atria. The ill effects of this lesion 
are similar to those in tetralogy of Fallot, since insufficient blood 
passes through the lungs for oxygenation of the tissues. R. C. 
Brock of London, Eng., in 1948 devised a direct approach to this 
problem by cutting and dilating the constricted valve with a spe- 
cially constructed knife. His operation was also used in some 
cases of tetralogy of Fallot in which the pulmonary artery was 
enlarged beyond a constricted valve. In the case of pulmonic 
stenosis, dramatic results are achieved by opening this constricted 
valve, thus allowing a normal flow of blood from the right heart 
through the lungs. Correction of these lesions under direct vision, 
after reducing the body temperature to a very low level or under 
extracorporeal circulation, has given better results at little or no 
greater risk. If cyanosis has been present previously because of 
a defect in the wall between the atria, this condition immediately 
disappears and strain on the right heart is relieved. 

Coarctation of the aorta consists of almost complete constric- 
tion of the thoracic aorta, usually at the point where the ductus 
arteriosus unites the aorta with the pulmonary artery before birth. 
Constriction of the vessel causes the blood pressure in the upper 
extremities and head region to become much elevated, while that 
below the site of constriction is below normal. This condition 
occurs in spite of the development of considerable collateral cir- 
culation around the point of stricture. Excessive heart strain with 
failure, the production of aneurysms and cerebral hemorrhages are 
common results of this lesion. Until 1945, when C. Crafoord of 
Stockholm, Swed., corrected this condition by cutting out the con- 
stricted portion and uniting the cut ends by suture, the life span 
of patients with this lesion was much shortened. Crafoord’s ac- 
complishment was duplicated soon thereafter by R. E. Gross. 
The risk of operation is less than 5%. 

Septal defects consist. of a communication between the right 
and left sides of the heart, either between the atria or between the 
ventricles. The deformity results from a failure of completion of 
the septum, or wall, between the two sides. A septal defect be- 
tween the ventricles is likely to produce more harmful effects and 
be more difficult to repair than one between the atria. The ill 
effects of these lesions are usually caused by added strain on the 
heart with ultimate heart failure. A closed method of repair was 
devised and reported by C. P. Bailey and others in 1952 and by 
T. Sondergard, V. O. Bjork and Crafoord in 1953. Open or semi- 
open methods (under direct vision) were used by R. Gross and 
C. A. Hufnagel and by J. Gibbon. With the improvement of sur- 
gical techniques developed by J. C. Cooley and others, and with 
reduction of risk associated with extracorporeal circulation 
methods, closure of both atrial and ventricular septal defects un- 
der direct vision became the procedure of choice by 1960. The 
results following surgery are excellent, except in patients 
whose heart muscle has been under great strain for long periods 
of time. 

Factors that have been of help during these operations include 
(1) hypothermia or lowering of the body temperature to as low 
as 30° C.; (2) extracorporeal circulation, in which the venous 
blood is removed from the body by a system of tubes and pumped 
into the arterial system after being reoxygenated (heart-lung 
bypass); and (3) temporarily supplanting the heart action itself 
by means of a mechanical heart. (See ARTIFICIAL ORGANS.) 

Acquired Defects.—Aortic and Mitral Insufficiency or Ste- 
nosis —Following an attack of rheumatic fever, infection of 
the aortic and mitral valves may ultimately lead to constriction 
of the valve opening or otherwise prevent it from functioning 
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properly. The chief ill effect of this defect is increased work on 
the heart with ultimate failure. 

Although clinical investigation of mitral stenosis, and an at- 
tempt to relieve this condition by surgery, was reported as early 
as 1922, sustained satisfactory results were not obtained until 
Bailey devised an operation known as commissurotomy in 1948. 
Dilatation of the valve, by either finger or instrument, in many 
instances leads to return of valvular function to such a degree 
that the patient achieves normal status. The risk of operation is 
largely dependent upon the status of the valve and the heart at 
the time of surgery. For early cases mortality is less than 5%. 
Surgical treatment for advanced stages of mitral stenosis, mitral 
insufficiency, aortic stenosis and aortic insufficiency was extensively 
studied and developed by Bailey et al., J. C. Davila et al., C. W. 
Lillehei et al. and A, Starr during the late 1950s and early 1960s. 

Operative correction under direct vision using heart-lung bypass 
or hypothermia gave increasingly encouraging results. A plastic 
valve devised by Hufnagel benefited: many patients with aortic 
insufficiency. Valves made of plastic, steel and other materials 
were used in both laboratory animals and man with favourable re- 
sults. In the early 1960s, the use of plastic protheses for replace- 
ment of the original aortic and mitral valves under direct vision 
with extracorporeal circulation proved successful in a high per- 
centage of patients. 

Constrictive Pericarditis—In constrictive pericarditis, as the 
term indicates, the heart is tightly constricted by an envelope of 
scar tissue, which develops in the pericardial cavity as a result 
of chronic infection in that area. Rheumatic fever and tubercu- 
losis are thought to be the commonest causes of this malady. The 
ill effects result from prevention of return flow of blood into the 
heart from the venous circulation. Removal of the constricting 
envelope of thickened pericardium and scar tissue was first pro- 
posed by E. D. Délorme of France in 1898. It was first success- 
fully performed by L. Rehn of Germany in 1920 and resulted in 
complete relief of symptoms. In the United States, E. D. Churchill 
in 1929 reported the first successful case. When the operation is 
properly performed, most patients who do not have irreparable 
heart damage are completely relieved and live out a normal life 
span. See also HEART, DISEASES AND DEFECTS OF. 


SURGERY OF THE LUNGS 


Cancer of the Lung—This tumour constitutes approxi- 
mately 10% of all malignant tumours. After 1925 it increased by 
at least 400%. Although the cause has not been proved, the irri- 
tating effects of certain chemicals on the lining of the air passages 
undoubtedly contributes to its etiology. 

Cancer of the lung was a hopeless condition until 1933, when 

E. A. Graham and J. J. Singer reported the first successful removal 
of an entire lung (pneumonectomy) for this lesion. The patient, 
a physician, was living and free of evidence of tumour more than 
30 years after the operation. Concentrated studies of both cancer 
of the lung and of surgical means of alleviation have been made. 
In some early cases, especially in older persons, removal of less 
than the entire lung has given highly satisfactory results with 
less risk. Early detection of tumour by mass X-ray mobile unit 
screening should greatly aid (1) in increasing the percentage of 
removable tumours; (2) in increasing the percentage of cures fol- 
lowing surgery; and (3) in avoiding strain on the heart since less 
lung removal is necessary. In younger persons (under 50) the risk 
of pneumonectomy is less than 5%. The risk in older patients is 
approximately 15%. All available means for making an early 
diagnosis should be utilized. These include the use of bronchos- 
copy and of improved techniques of X-ray study and examination 
of the sputum for cancer cells. (See also Cancer: Identification 
of Cancer: Cancer of the Lung.) 

Congenital Malformation of the Lung.—Cystic disease of 
the lung may be congenital. Abnormal development of the lung 
may lead to the formation of cysts, which may be single or mul- 
tiple, large or small. This abnormality interferes with pulmonary 
function in one of two ways, either by infection of the cyst and 
the production of a condition somewhat like lung abscess or bron- 
chiectasis, or by overdistention of the cystic space, thus collapsing 


the normal lung tissue. This congenital type of cystic condition 
should not be confused with the acquired type, which consists of 
emphysematous blebs and bullae that are not lined by respiratory 
epithelium. This latter type usually occurs in persons over the 
age of 40 or 50, whereas the congenital type is seen at any age, 
After resection of lung tissue became safe in 1931, this therapy 
was applied to cystic disease of the lung. (The first successful 
pneumonectomy was performed in 1931 by Rudolph Nissen.) Re. 
moval of involved portions while sparing all possible functioning 
lung tissue is the object of surgical treatment. Since in most pa. 
tients the disease is limited to less than one-fourth the entire lung, 
removal of the involved part returns the person to practically 
normal status. 

Congenital malformation of the lung may involve chiefly the 
vascular elements. A common form of this is a fistula (communi. 
cation) between the arterial and venous sides of the circulation 
within the lung. Since this condition returns unoxygenated blood 
directly to the left heart, the ill effects of the lesion are produced 
by lowering arterial blood oxygen saturation. These fistulas tend 
to increase progressively in size and may rupture, causing a fatal 
hemorrhage. Treatment consists of the surgical removal of the 
involved part. In an otherwise normal person, the risk of opera- 
tion is less than 5%. 

Pulmonary Tuberculosis.—One of the greatest contribu- 
tions of chest surgery has been in the field of pulmonary tubercu- 
losis. Before 1940, because of its safety and effectiveness, collapse 
of the chest wall by the removal of several ribs was the surgical 
procedure of choice. This operation (known as thoracoplasty) 
was first attempted in Europe by De Cerenville in 1885. L. Brauer 
(1909), L. P. Friedrich (1911) and F. Sauerbruch contributed to 
the development of the operation. Collapse therapy by a modified 
type of thoracoplasty in one stage with removal of only a small 
portion of one rib and using a paraffin prosthesis has been most 
useful in selected cases, 

Resection (or excision of part) of the lung for tuberculosis made 
little progress until antituberculosis drugs became available. The 
risk of resection in 1942 was approximately 45% for pneumonet- 
tomy and 26% for lobectomy. With the development of the 
antimicrobial agents streptomycin in 1944, para-aminosalicylic 
acid in 1946 and isoniazid (isonicotinic acid hydrazide) in 195%, 
surgical resection became much safer and could be applied to many 
more severely involved patients. Also, with the use of these drugs, 
better control of the disease was obtained, and therefore lesions of 
a much lesser magnitude were presented for therapy. In addition 
to pneumonectomy (which was seldom performed after 1955) and 
lobectomy, segmental resection was added and is applicable in à 
high percentage of patients requiring surgical therapy. Of even 
greater importance is the marked improvement that may be a 
ticipated from surgical therapy. In 1942 the results following 
pneumonectomy were satisfactory in only 41% and following 
lobectomy in 69% of the cases, whereas by 1955 excellent results 
could be anticipated in 95% of cases of segmental resection 0f 
lobectomy and in 85% to 90% of pneumonectomy. 

Bronchiectasis.—Bronchiectasis, meaning dilatation of the 
bronchus, is the infection and destruction of the wall of the alt 
passage with resultant dilatation and infection of the surroum 
lung. After 1931, when resection of the lung had become 4 salt 
procedure, treatment was almost entirely surgical, and after 1% 
the risk of operation was less than 2%. Removal of only the 1 
volved portion of the lung along segmental lines is usual. Since 
the disease is not infrequently bilateral, portions of either 
may be removed in stages with very satisfying results. bs 

Lung Abscess.—With the development and use of antibio’ 
ics and the sulfonamides, the incidence of lung abscess decreas” 
markedly. Furthermore, with various surgical advances, the 0t 
currence of lung abscess following operations about the mv z 
nose and throat became infrequent. A high percentage of thes 
lesions respond to medical management. Those that resist 
form of treatment may be managed either by simple drainage $ 
by resection of that portion of the lung. The risk of operation s 
slight (5% or less), and highly satisfactory results may be ® g 
pected. 


HEART FAILURE—HEAT 
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HEART FAILURE: see HEART, DISEASES AND DEFECTS OF. 

HEARTH TAX. This impost was a tax imposed in England 
at a rate of 2s. for each hearth; it was levied upon all houses 
unless the occupier (1) was exempt from paying church or poor 
rates, or (2) was certified as living in a tenement under the 
value of 20s. per annum, and not having land to that value or 
possessing goods to the value of £10. It was first levied in 1662, 
but because of its unpopularity it was repealed in 1689, although it 
‘was producing £170.000 a year. The principle of the tax was not 
new in the history of taxation, for in Anglo-Saxon times the king 
detived a part of his revenue from a fumage, or tax òf smoke, 
Re ett escent si of the pars i also in 

R enny on every hearth. 

HEARTS, a game of cards which appeared in the United 
States about 1880, possibly a descendant of reversis as played in 
fives ee. In all variants, the chief object is to avoid win- 

y hearts in tricks. The full pack of 52 cards is used, and 
all the cards are dealt out. With coe or ies than four players 
= usual number), some small cards are discarded from the pack 
® equalize the hands. Eldest hand makes the opening lead, 
ae the rules of play are as in whist, but there is no trump suit. 
ie hands must follow suit to a lead if able; the highest card 
nee € suit led wins the trick; the winner of a trick leads to the 
sear est form of the game, each heart counts one point 

Dt for e player winning it in a trick. A running total score is 
arike “Son individual, and final settlement of stakes is made 
lis i. Fente of totals—the lowest score of course being best. 

awal 3 ly preferred to make settlement after every deal, on the 
Men opa numbers of chips are distributed to the par- 
into a pool k e outset, After play of a deal, each player pays 

Meta th many chips for each heart he has taken as there are 
Poo! one aa game other than himself. He then takes out of the 
Pool is Ta for every heart out of 13 that he did not win. The 
a sted with every deal. Another alternative is 
but can ke settlement. The pool is built up in the same way, 

er won only by a player who was “clear” (won no 
Pool is a Split by two who were clear. In all other cases the 

Th Spot in and remains to be won with the ensuing pool. 
rank: the earts the penalty value of each heart depends on its 
lie t $ 2ce costs 14, king 13, queen 12, knave 11, others their pip 
of fen oker Hearts, the joker is added to the pack and the deuce 
krave eae The joker ranks as a heart, between the 
heart e ten. It may not be played by discard, unless a higher 
each o ony been discarded upon the same trick. Where 

eart costs the winner one chip, the joker costs five. 
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The basic game has largely been supplanted by variants that 
have borrowed features from other games (polignac, reversis, 
French whist). Most played is Black Lady Hearts. Besides the 
hearts, each counting one, the penalty cards include the queen 
of spades, counting 13. Prior to the opening lead, each player 
passes any three cards of his original hand to his right (or left) 
neighbour. Omnibus Hearts adds two more rules: the ten (or 
knave) of diamonds counts ro plus for the player winning it in 
a trick, and if a player captures all the hearts, the queen of spades, 
and the ten of diamonds, he scores plus 26 instead of minus 16. 

In Domino Hearts each hand is dealt only six cards, The 
balance of the pack is placed face down in the centre. In the 
early play, discarding is not permitted, A player unable to fol- 
low suit must draw cards from the top of the pack until he can. 
Discarding is allowed after the pack is exhausted. Each hand 
drops out of play on getting rid of his last card, and the last 
survivor must add his remaining cards to his tricks. Usually 
only the hearts are counted as “minus” cards. 

Other variants are adaptations of the game to more or less 
than four players. In a two-hand version, each is dealt 13 cards. 
The rules of play are as usual, but after each trick the winner 
and then his opponent draws one card from the top of the pack. 
When the pack is exhausted, the 13 cards remaining in each 
hand are played out. The queen of spades is usually counted 
against the winner, as well as all hearts. 

In Cancellation Hearts, for six to ten players, two packs are 
shuffled together and dealt out into equal hands. Odd cards 
remaining are put in a widow, which goes to the winner of the 
first trick. When two identical cards fall on the same trick, they 
cancel each other—neither can win the trick. When an entire 
trick is thus canceled out, it remains on the table and goes to 
the next winner of a trick. Usually the hearts and the queen 
of spades are the only cards counted in scoring. 


HEAT is a general term applied to that branch of physical 
science which deals with the effects produced by heat on material 
bodies, the laws of transference of heat and the transformations 
of heat into other kinds of energy. 

In this broad field of science, little progress was made until 
the early rgth century. In line with the division of the elements 
by the ancient Greek philosophers into earth, air, fire and water, 
heat was generally believed to be a separate, although weightless, 
substance. A body was supposed to be hot or cold in proportion to 
the quantity of this substance with which its pores were permeated. 
When an object became hot under hammering, it was explained that 
the impact had forced the imponderable substance, which was 
named “caloric,” to the surface. (See The Nature of Heat, be- 
low.) The phenomenon of combustion was similarly explained; 
an object burned rapidly or with difficulty in accordance with the 
amount of another mythical substance, named “phlogiston,” that 
it contained. 

Even after the “‘phlogiston” theory had been upset and the real 
nature of combustion had been established by Antoine Laurent 
Lavoisier in 1775, belief in “caloric” persisted. Lavoisier him- 
self listed it among the simple substances, or elements, in his 
Traité élémentaire de chimie, published in 1789. (See CHEMISTRY: 
History of Chemistry.) 

The object here is to indicate the relation of the different 
branches of the science of heat and their historical development, 
which are discussed in greater detail in separate articles. Advances 
in the theories of the influence of heat on the properties of matter 
are discussed under QUANTUM MECHANICS. 

For developments in the measurement of the effects of heat and 
applications in various fields of science and engineering see under 
THERMODYNAMICS, THERMOMETRY and HEATING AND VENTILA- 
TION. 

This article is divided into the following sections: 

I. Definitions 
II. Temperature 
1. Evolution of the Thermometer 
2. Comparison of Scales Based on Expansion 
III. Change of State 


1. General Phenomena of Fusion 
2. Superfusion, Supersaturation 


230 


3. Freezing of Solutions and Alloys 
4. Calorimetry by Latent Heat 
5. Thermometric Calorimetry 
6. Watt’s Indicator Diagram; Work of Expansion 
7. Thermal Efficiency 
IV. The Nature of Heat 
V. Thermal Properties of Gases 
1. Specific Heats of Gases 
2. Experimental Verification of the Ratio of Specific Heats 
VI. Carnot: On the Motive Power of Heat 
1. Carnot’s Axiom 
2. Carnot’s Rule for Maximum Effect 
3. Carnot’s Description of His Ideal Cycle 
4. Proof of Carnot’s Principle 
5. Carnot’s Statement of His Principle 
VII. Mechanical Theory of Heat 
1. Joule’s Determinations of the Mechanical Equivalent 
2. Combination of Carnot’s Principle With the Mechanical 


Theory 
3. The Absolute Scale of Temperature 
VIII. Availability of Heat of Combustion 
1. Advantages of Internal Combustion 
2. Effect of Dissociation and Increase of Specific Heat 
IX. Transference of Heat 
1. Newton’s Law of Cooling 
2. Surface Emissivity 
X. Conduction of Heat in Solids 
x. Variable-flow Methods 
2. Periodic Flow of Heat 
3. Laboratory Methods 
4. Electrical Methods 
XI, Conduction in Gases and Liquids 
XII. Radiation 
1. Theory of Exchanges 
2. “Full” and Selective Radiation. Correspondence of Emission 
and Absorption 
. Relation Between Radiation and Temperature 
Experimental Verification of the Fourth-Power Law 
. Sensitive Radiometers 
. Absolute Measurement of Radiation 
. Absolute Radiometers 
. Wien’s Displacement Law 
9. Distribution of Energy in the Spectrum 
XIII. The Nature of Heat in Matter 
1. Classical Theory of Heat 
2. Einstein’s Theory 
3. Debye’s Theory 
4. Heat, Entropy and Information 
5. Heat Capacities of Gases 


I. DEFINITIONS 
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The term heat is employed in ordinary language in a number 
of different senses. This makes it a convenient term to employ 
for the general title of the science, but the different meanings 
must be carefully distinguished in scientific reasoning. For the 
present purpose, omitting metaphorical significations, we may dis- 
tinguish four principal uses of the term: (1) sensation of heat; 
(2) temperature, or degree of hotness; (3) quantity of thermal 
energy: (4) radiant heat, or energy of radiation. 

1, From the sense of heat, aided in the case of very hot bodies 
by the sense of sight, we obtain our first rough notions of heat as 
a physical entity, which alters the state of a body and its condition 
in respect of warmth, and is capable of passing from one body to 
another. By touching a body we can tell whether it is warmer or 
colder than the hand, and, by touching two similar bodies in suc- 
cession, we can form a rough estimate, by the acuteness of the 
sensation experienced, of their difference in hotness or coldness 
over a limited range. If a hot iron is placed on a cold iron plate, 

we may observe that the plate is heated and the iron cooled until 
both attain appreciably the same degree of warmth; and we infer 
from similar cases that something which we call “heat” tends to 
pass from hot to cold bodies, and to attain finally a state of equa- 
ble diffusion when all the bodies concerned are equally warm or 
cold. Ideas such as these derived entirely from the sense of heat 
are, so to speak, embedded in the language of every nation from 
the earliest times. 

2. From the sensé of heat, again, we naturally derive the idea 
of a continuous scale or order, expressed by such terms as summer 
heat, blood heat, fever heat, red heat, white heat, in which all 
bodies may be placed with regard to their degrees of hotness, and 
we speak of the temperature of a body as denoting its place in the 


3. The quantity of heat contained in a body obviously 
pends on the size of the body considered. Thus a large kettleful 
boiling water will evidently contain more heat than a teacupf 
though both may be at the same temperature. The tempera 
does not depend on the size of the body but on the degr 
concentration of the heat in it; i.e., on the quantity of heat p 
unit mass, other things being equal. ` 

It may be taken as axiomatic that a given body in a 
state under given conditions must always contain the same q 
tity of heat, and that different quantities of the same substance 
the same state under the same conditions must contain quani 
of heat proportional to their several masses, except for the effec 
of shape on vibrational heat, normally not detectable. But 
for experiment to determine how the heat content varies for 
given substance in different states, or for different substanci 
similar states, and how it is affected by variations of tempera 
and pressure in each case. = 

4. It is a matter of common observation that rays of the 
or of a fire falling on a body warm it and it was in the first 
stance natural to suppose that heat itself somehow traveled a 
the intervening space from the sun or fire to the body warme 
in much the same way as heat may be carried by a current 0 
air or water. But we now know that energy of radiation is nol 
same thing as heat, though it is converted into heat when 
rays strike an absorbing substance, The term radiant heat, 
ever, is generally retained, because radiation is commonly meast 
in terms of the heat it produces and because the transferen 
energy by radiation and absorption is the most important ag 
in the diffusion of heat. 


II. TEMPERATURE 


1. Evolution of the Thermometer.—The first step 
development of the science of heat was necessarily the inven 
of a thermometer, an instrument for indicating temperature 
measuring its changes. The first requisite in the case of 
an instrument is that it should always give, at least approxi 
the same indication at the same temperature. 

The air thermoscope of Galileo, illustrated in fig. 1, which 
sisted of a glass bulb containing air connected to a glass tu 
small bore dipping into a coloured liquid, though very sens! 
variations of temperature, was not satisfactory as a measull 
instrument because it was also affected by variations of atmi 
pheric pressure. 

The French doctor Jean Rey describes in a letter dated 1631 
thermometer in which the expansion 0 
ter itself was used to indicate tempera 
but it is not clear from his deso 
whether the thermometer tube was ™ 
open or closed. $ 

The type of thermometer familiar al 
present time, containing a liquid hei 
cally sealed in a glass bulb with a fine 
attached, was first brought into genera 


and he is said to have possessed such 
struments as early as 1654. They Wi 
much employed by the members 0 
Accademia del Cimento founded uni 
protection at Florence, and were 
known as Florentine thermometers. i 

Alcohol was the liquid first employed and the degrees, 1 
to represent thousandths of the volume of the bulb, were ma 
with small beads of enamel fused on the stem, as shown 1 % 
which represents two thermometers as depicted in the 
peri esperienze published by the Accademia del Cimen 
1667. 

in order to render the readings of such instruments com! 
with each other, it was necessary to select a fixed point or st 
temperature as the zero or starting point of the graduations: 
stead of making each degree a given fraction of the volume 0 
bulb, which would be difficult in practice, and would give 


FIG. I.—GALILEO'S AIR 
THERMOSCOPE 
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s for the degree with different liquids, it was soon found to 
be preferable to take two fixed points, and to divide the interval 
between them into the same number of degrees. It was natural in 
the first instance to take the temperature of the human body as one 
of the fixed points. In r7o1 Sir Isaac Newton proposed a scale in 
which the freezing point of water was taken as zero, and the tem- 

erature of the human body as 12°. About the same date (1714) 
Gabriel Daniel F. ‘ahrenheit (for biographies of scientists mentioned 
in this article, see individual articles under their names) proposed 
to take as zero the lowest temperature obtainable with a freezing 
mixture of ice and salt, and to divide the interval between this tem- 
perature and that of the human body into 12°. To obtain finer 
graduations the number was subsequently 
increased to 96°. 

The freezing point of water was at that 
time supposed to be somewhat variable, be- 
cause as a matter of fact it is possible to 
cool water several degrees below its freez- 
ing point in the absence of ice. Fahrenheit 
showed, however, that as soon as ice began 
to form the temperature always rose to the 
same point, and that a mixture of ice or 
snow with pure water always gave the same 
temperature. At a later period he also 
showed that the temperature of boiling wa- 
ter varied with the barometric pressure, but 
that it was always the same at the same 
pressure, and might therefore be used as 
the second fixed point (as Edmund Halley 
and others had suggested) provided that a 
definite pressure, such as the average atmospheric pressure, were 
specified. The freezing and boiling points on one of his thermom- 
eters, graduated as already explained, with the temperature of the 
body as 96°, came out in the neighbourhood of 32° and 212° 
respectively, giving an interval of 180° between these points. 
Shortly after Fahrenheit’s death (1736) the freezing and boiling 
points of water were generally recognized as the most convenient 
fixed points to adopt, but different systems of subdivision were 
employed. Fahrenheit’s scale, with its small degrees and its zero 
below the freezing point, possesses undoubted advantages for me- 
teorological work, and is still retained in the U.S. and Canada. 
For general scientific purposes, however, the Celsius (centigrade) 
system, in which the freezing point is marked 0° and the boiling 
Point 100°, is now almost universally employed, on account of its 
greater simplicity from an arithmetical point of view. For work 
of precision the fixed points have been more exactly defined (see 
THERMOMETRY), but no change has been made in the fundamental 
Principle of graduation, 

2. Comparison of Scales Based on Expansion.—Ther- 
Mometers constructed in the manner already described will give 
pathy, comparable readings, provided that the tubes be of uni- 
tak bore, and that the same liquid and glass be employed in their 
dG Tuction; but they possess one obvious defect from a theo- 

ical point of view, namely, that the subdivision of the tem- 
aoe scale depends on the expansion of the particular liquid 
ected as the standard. A liquid such as water, which, when con- 
ey heated at a uniform rate from its freezing point, first 
ol aes and then expands, at a rapidly increasing rate, would 
Pieler be unsuitable; but there is no a priori reason why other 
Am N should not behave to some extent in a similar way. As 

atter of fact, it was soon observed that thermometers care- 
ana tucked with different liquids, such as alcohol, oil and 
the eat did not agree precisely in their indications at points of 
even ee intermediate between the fixed points, and dye 
ee Ay outside these limits. Another possible method, 
mathemati 1694 by Carlo Renaldini (1615-98), professor of 

y intermedi and Philosophy at Pisa, would be to determine 
of mixtun ediate points of the scale by observing the temperatures 

Y this Fa of ice-cold and boiling water in varying proportions. 

opla anod the temperature of 50° C. would be defined as 
co? c oued by mixing equal weights of water at o° C- and 
j 20° C., that obtained by mixing 80 parts of water at 


value! 


FIG. 2.—EARLY FLOREN- 
ENTINE THERMOMETERS, 
1667 


Alcohol In glass, graduated 
with enamel beads on stem 
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o° C. with 20 parts of water at 100° C. and so on. Each degree 
rise of temperature in a mass of water would then represent 
the addition of the same quantity of heat. The scale thus ob- 
tained would, as a matter of fact, agree very closely with that of a 
mercury thermometer, but the method would be very difficult 
to put into practice, and would still have the disadvantage of de- 
pending on the properties of a particular liquid, namely, water, 
which is known to behave in an anomalous manner in other respects. 

At a later date, the researches of Joseph Gay-Lussac (1802) and 
Henri Regnault (1847) showed that the laws of the expansion of 
gases are much simpler than those of liquids. Whereas the ex- 
pansion of alcohol between o° C. and roo° C. is nearly seven times 
as great as that of mercury, all gases (excluding easily condensable 
vapours) expand equally, or so nearly equally that the differences 
between them cannot be detected without the most refined ob- 
servations. This equality of expansion affords a strong a priori 
argument for selecting the scale given by the expansion of a gas 
as the standard scale of temperature, but there are still stronger 
theoretical grounds for this choice, which will be indicated in dis- 
cussing the absolute scale (see in Mechanical Theory of Heat, 
below). Among liquids mercury is found to agree most nearly 
with the gas scale, and is generally employed in thermometers for 
scientific purposes on account of its high boiling point and for 
other reasons. 

The differences of the mercurial scale from the gas scale having 
been carefully determined, the mercury thermometer can be used 
as a secondary standard to replace the gas thermometer within 
certain limits, as the gas thermometer would be very troublesome 
to employ directly in ordinary investigations. 

For certain purposes, and especially at temperatures beyond 
the range of mercury thermometers, electrical thermometers, also 
standardized by reference to the gas thermometer, have been 
generally employed in recent years; while for still higher tem- 
peratures beyond the range of the gas thermometer, thermometers 
based on the recently established laws of radiation are the only 
instruments available. For a further discussion of the theory and 
practice of the measurement of temperature, see the article 
‘THERMOMETRY. 


Ill. CHANGE OF STATE 


Among the most important effects of heat is that of changing 
the state of a substance from solid to liquid, or from liquid to 
vapour. (See PHAsE EQUILIBRIA.) All substances, with the ex- 
ception of some unstable compounds, are known to be capable of 
existing in each of the three states under suitable conditions of 
temperature and pressure. The transition of any substance from 
the state of liquid to that of solid or vapour under the ordinary 
atmospheric pressure takes place at fixed temperatures, the freez- 
ing and boiling points, which are very sharply defined for pure 
crystalline substances, and serve in fact as fixed points of the 
thermometric scale. A change of state cannot, however, be ef- 
fected in general without the addition or subtraction of a certain 
definite quantity of heat. If a piece of ice below the freezing 
point is gradually heated at a uniform rate, its temperature may 
be observed to rise regularly until the freezing point is reached. 
At this point it begins to melt, and its temperature ceases to rise. 
The melting takes a considerable time, during the whole of which 
heat is being continuously supplied without producing any rise of 
temperature, although if the same quantity of heat were supplied 
to an equal mass of water the temperature of the water would be 
raised to the extent of nearly 80° C. 

Heat thus absorbed in producing a change of state without 
rise of temperature is called latent heat, a term introduced by 
Joseph Black, who was one of the first to study the subject of 
change of state from the point of view of heat absorbed. 

When a substance may be found in two or more character- 
istically different states which will continue to maintain their 
separate existence while in contact with each other, these states 
are called the phases of the system; thus a vessel containing ice 
and liquid water with an atmosphere of water vapour above the 
surface provides a system of three phases, and is said to have 
one component since it is made up of only one basic substance. 
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points of metals determined (except the last three) with platinum 
thermometers. These points are often utilized as fixed Points on 
the thermometric scale, especially for the calibration of ther. 
mocouples. 

2. Superfusion, Supersaturation.—It is generally. possible to 
cool a liquid several degrees below its normal freezing point with. 
out a separation of crystals, especially if it is protected from agi. 
tation, which would assist the molecules to rearrange themselves, _ 
A liquid in this state is said to be “undercooled” or “superfused” _ 
The phenomenon is even more familiar in the case of solutions 
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It is possible to have systems of two or more components which 
also exhibit several different phases; thus a solution of salt and 
water can provide three phases in coexistence. When heat is 
added or withdrawn so that some of the substance is converted 
from one phase to another phase, the process is known as a phase 
change of the first order. 

In 1933 P. Ehrenfest pointed out that phase changes also are 
found in which the latent heat is theoretically of zero magnitude 
and the significant change lies in the values of the heat capacity 
above and below the transition point; he suggested the term second 


order phase change for such processes. There are also certain ex- 
ceptional classes of phase changes which take place over a temper- 
ature interval rather than at a point. The mathematical and 
statistical theory of the different kinds of phase changes was 
critically reviewed by H. N. V. Temperly in 1956: 

1, General Phenomena of Fusion.—There are two chief va- 
rieties of the process of fusion, crystalline and amorphous, which 
are in many ways distinct, although it is possible to find interme- 
diate cases which partake of the characteristics of both, The melt- 
ing of ice may be taken as a typical case of crystalline fusion. The 
passage from rigid solid to mobile liquid occurs at a definite surface 
without any intermediate stage or plastic condition. The change 
takes place at a definite temperature, the fusing or freezing point, 
and requires the addition of a definite quantity of heat to the 
solid, which is called the latent heat of fusion. There is also in 
general a considerable. change of volume during fusion, which 
amounts in the case of ice to a contraction of 9%. 

Some typical cases of amorphous solidification are those of 
silica; glass, plastic sulfur, pitch, alcohol and many organic liquids. 
In this type the liquid gradually becomes more and more viscous 
as the temperature falls, and ultimately attains the rigidity char- 
acteristic of a solid, without any definite freezing point or latent 
heat. The condition of the substance remains uniform through- 
out, if its temperature is uniform; there is no separation into the 
two distinct phases of solid and liquid, and there is no sudden 
change of volume at any temperature. 

The melting or freezing of a pure crystalline solid is character- 
ized most clearly by the perfect constancy of temperature during 
the process. In fact, the law of constant temperature, which is 
generally stated as the first of the so-called laws of fusion, does 
not strictly apply except to this case. The constancy of the freezing 
point of a pure substance is so characteristic that change of the 
freezing point is often one of the most convenient tests of the 
presence of foreign material. 

In the case of substances like ice, which melt at a low tempera- 
ture and are easily obtained in large quantities in a state of purity, 
the point of fusion may be very accurately determined by ob- 
serving the temperature of an intimate mixture of the solid and 
liquid while slowly melting as it absorbs heat from surrounding 
bodies. In the majority of cases, however, it is more convenient 
to observe the freezing point as the liquid is cooled. -By this 
method it is possible to ensure perfect uniformity of temperature 
throughout the mass by stirring the liquid continuously during the 

process of freezing, whereas it is difficult to ensure uniformity of 
temperature in melting a solid, however gradually the heat is 
supplied, unless the solid can be mixed with the liquid. It is also 
possible to observe the freezing point in other ways, as by noting 
the temperature at the moment of the breaking of a wire, of the 
stoppage of a stirrer or of the maximum rate of change of volume, 


(e.g., sodium sulfate or acetate) which may remain in the “meta. 
stable” condition for an indefinite time if protected from dust, The 
introduction into the liquid under this condition of the smallest 
fragment of the crystal, with respect to which the solution js 
supersaturated, will produce immediate crystallization, which will 
continue until the temperature is raised to the saturatian point by 
the liberation of the latent heat of fusion. The constancy of tem. 
perature at the normal freezing point is due to the equilibrium 
of exchange existing betiveen the liquid and solid. Unless both 
solid and liquid are present, there is no condition of equilibrium, 
and the temperature is indeterminate. 

It is important to see clearly that the undercooling of a pure 
(one component) liquid and the supersaturation of a liquid solution 
(two or more components) are phenomena sharing essentially the 
same mechanism. In either case, a component is retained ina 
liquid condition at a temperature at which it normally would change 
into the crystalline phase if perfect equilibrium were established, 
This also emphasizes the close relationship between melting and 
dissolving into solution. 

.3. Freezing of Solutions and Alloys—The phenomena of 
freezing of crystalline mixtures may be illustrated by the case of 
aqueous solutions and of metallic solutions or alloys, which have 
been most widely studied. The usual effect of an impurity, suchas 
salt or sugar in solution in water, is to lower the freezing point, 
so that no crystallization occurs until the temperature has fallen 
below the normal freezing point of the pure solvent, the depression 
of freezing point being nearly proportional to the concentration of 
the solution. When freezing begins, the solvent generally separates 
out from the solution in the pure state, This separation of the 
solvent involves an increase in the strength of the remaining soli- 
tion, so that the temperature does not remain constant during the 
freezing, but continues to fall as more of the solvent is separati 
There isa perfectly definite relation between temperature and 
concentration at each stage of the process, which may be repre- 
sented in the form of a curve as AC in fig. 3, called the freezing 
point curve. 

_ The equilibrium temperature, at the surface of contact between 
the solid and liquid, depends only on the composition of the liqui 
phase and not at all on the quan- 
tity of solid present. The ab- 
scissa of the freezing point curve 
represents the composition of 
that portion of the original solu- 
tion which remains liquid at any 
temperature. If instead of start- 
ing with a dilute solution we start 
with a strong solution represented 
by a point N, and cool it as shown ~'° 
by the vertical line ND, a point 
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but these methods are generally less certain in their indications 
than the point of greatest constancy of temperature in the case of 


D is generally reached at which 


the solution becomes “saturated,” a 


homogeneous crystalline solids. The dissolved substance or “sol- amoni nao 6071180 m 
The table contains some of the most recent values of fusing ute” then separates out as the PERCENTAGE OF, SUBSTANCE 
IN 


solution is further cooled, and the ord 


Fusion Points of Common Metals concentration diminishes with 


FIG. 3.—FREEZING POINT, ba si 
BILITY CURVE: SIMPLE CASI 


ee °C. fall of temperature in a definite lve 
Haay Zapo tetas ges | elation, as indicated by the curve CB, which is called the 5 
a ae Aluminum ` 6.0 bility curve. Though often called by different names, the 
R odlu = rs ae Saiko curves AC and CB are essentially of a similar nature. ple 
Tin ath pote Copper 1,083.0 To take the case of an aqueous solution of salt as an ezami G 
Cadmium 320.9 Nickel . 37455:0 ion i, i te 
imiu ea Palladiam eaa along CB the solution is saturated with respect to salt, along t 
Zinc 419.5 Platinum . . . | 1769.3 the solution is saturated with respect to ice. When the pa 
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js reached along either curve, the solution is saturated with respect 
to both salt and ice. The concentration cannot vary further, and 
the temperature remains constant, while the salt and ice crystallize 
out together, maintaining the exact proportions in which they exist 
in the solution. The resulting solid was termed a cryohydrate by 
F. Guthrie, but it is really an intimate mixture of two kinds of 
crystals, and not a chemical compound or hydrate containing the 
constituents in chemically equivalent proportions. The lowest 
temperature attainable by means of a freezing mixture is the 
temperature of the freezing point of the corresponding cryohydrate. 
In amixture of salt and ice with the least trace of water a saturated 
brine is quickly formed, which dissolves the ice and falls rapidly 
in temperature, because of the absorption of the latent heat of 
fusion. So long as both ice and salt are present, if the mixture is 
well stirred, the solution must necessarily become saturated with 
respect to both ice and salt, and this can only occur at the 
cryohydric temperature, at which the two curves of solubility 
intersect. 

‘The curves in fig. 3 also illustrate the simplest type of freezing 

int curve in the case of alloys of two metals A and B which do 
eh form mixed crystals or chemical compounds. The alloy cor- 
responding to the cryohydrate, possessing the lowest melting point, 
is called the eutectic alloy, as it is most easily cast and worked. 
It generally possesses a very fine-grained structure, and is not a 
chemical compound, (See ALLoys.) 

4, Calorimetry by Latent Heat.—In principle, the simplest 
and most direct method of measuring quantities of heat consists in 
observing the effects produced in melting a solid or vaporizing a 
liquid. It was, in fact, by the fusion of ice that quantities of heat 
Were first measured. If a hot body is placed in a cavity in a block 
Of ice at o° C., and is covered by a closely fitting slab of ice, the 
quantity of ice melted will be directly proportional to the quan- 
tity of heat lost by the body in cooling to o° C. None of the heat 
can possibly escape through the ice, and conversely no heat can 
possibly get in from outside, The body must cool exactly to o° C., 
and every fraction of the heat it loses must melt an equivalent 
quantity of ice. 

5 Apart from heat lost in transferring the heated body to the 
ice block, the method is theoretically perfect. The only difficulty 
consists in the practical measurement of the quantity of ice melted. 
Black estimated this quantity by mopping out the cavity with a 
Sponge which was weighed before and after the operation, But 

ere is a variable film of water adhering to the walls of the cavity, 
which gives trouble in accurate work. 

n 1780 Pierre Simon Laplace and Lavoisier used a double-walled 
metallic vessel containing broken ice, which was in many respects 
more convenient than the block, but aggravated the difficulty of 
aliet of water adhering to the ice. In spite of this practical 
a ia ty, the quantity of heat required to melt unit weight of 
i. for a long time taken as the unit of heat. This unit pos- 

the great advantage that it is independent of the scale of 
perature adopted. 

A y = Ame al date R. Bunsen in 1870, adopting a eines 

Hee lerschel S; devised an ice calorimeter suital le for 

uring small quantities of heat, in which the difficulty of 

u Water film was overcome by measuring the change in volume 

n, the melting of the ice. The volume of unit mass of ice 

atay 1.0920 times that of unit mass of water, so 
Gt ie a ein is 0.092 of a cubic centimetre for 
S e melted. 
ton Ice calorimeter of necessity operates at o° C., a tem- 

edd below room temperature, there is always 
f heat fro y of taking precautions to prevent the unwanted leakage 
arom the room into the calorimetric vessel; this introduces 
ifficulties and inaccuracies into the procedure. In order 
Using: diph i ot — fps 7 feen y 
Sa ide instead of water as the calorimetric . 
obna eens! oxide has a melting point of 27° C., and can be 

Specially i high state of purity, this type of calorimeter 
by the measuring large quantities of heat, such as those produced 

Ombustion of fuel in a boiler, the most convenient method 
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is the evaporation of water, which is commonly employed by engi- 
neers for the purpose. The natural unit in this case is the quan- 
tity of heat required to evaporate unit mass of water at the boiling 
point under atmospheric pressure. 

5. Thermometric Calorimetry.—For many years the most 
accurate method for calorimetry was the observation of the rise in 
temperature of a known mass of water when the heat was intro- 
duced into it under suitable conditions which prevented unwanted 
heat leaks. This method was employed from a very early date 
by Count Rumford and was brought to a relatively high pitch of 
perfection by Regnault in his extensive calorimetric researches. 
It is still widely used, especially in combustion calorimetry. After 
the first decade of the 20th century, however, this method was 
superseded by procedures based on the electrically heated vacuum 
calorimeter of Walter Nernst whenever the highest accuracy was 
desired, particularly in the measurement of heat capacity and of 
latent heats associated with phase changes. 

A weighed sample of the substance to be studied is placed in a 
sealed sample container, usually a small thin-walled can of copper, 
plated with gold or some other metal that will resist corrosion. 
Attached in close thermal contact to this can are a heating coil 
of known electrical resistance and an electrical resistance ther- 
mometer, This unit is placed in a vacuum chamber and usually 
surrounded by a thermal shield, maintained at a temperature as 
close to that of the sample container as possible. If an electrical 
current of known strength is passed through the heater for a 
measured interval of time, one can calculate the heat introduced 
which is easily measurable with a precision of o.or% or better. 
One can also measure the temperature increment with comparable 
accuracy. By means of the vacuum and the thermal shield, any 
unwanted leakage of heat into or out of the sample container can 
also be reduced to an amount so small in ratio to the electrical 
heat produced that the heat capacity of the sample can be cal- 
culated with an accuracy of 0.1% to 0.01% depending on the 
extent of the precautions taken. 

As carried out especially by W. F. Giauque and K. S. Pitzer and 
their collaborators at the University of California, Berkeley, by 
G. S. Parks and others at Stanford university, Calif., by H. M. 
Huffman and Guy Waddington at the U.S. bureau of mines 
Bartlesville (Okla.) station, by F. G. Brickwedde and his as- 
sociates at the U.S. national bureau of standards and by other 
investigators, especially in the U.S., this method produced a vast 
amount of thermodynamic data which is the cornerstone on which 
the understanding of the role of heat in chemistry is based. 

6. Watt’s Indicator Diagram; Work of Expansion.—The 
rapid development of the steam engine (see Steam: Steam Engine) 
in England during the latter part of the 18th century had a marked 
effect on the progress of the science of heat. In the first steam 
engines the working cylinder served both as boiler and condenser, 
a very wasteful method, as most of the heat was transferred directly 
from the fire to the condensing water without useful effect. The 
first improvement (about 1705) was to use a separate boiler, but 
the greater part of the steam supplied was still wasted in reheat- 
ing the cylinder, which had been cooled by the injection of cold 
water to condense the steam after the previous stroke. 

In a patent of 1769 James Watt showed how to avoid this waste 
by using a separate condenser and keeping the cylinder as hot as 
possible. In his earlier engines the steam at full boiler pressure 
was allowed to raise the piston through nearly the whole of its 
stroke. Connection with the boiler was then cut off, and the 
steam at full pressure was discharged into the condenser. Here 
again there was unnecessary waste, as the steam was still capable 
of doing useful work. He subsequently introduced “expansive 
working,” which effected still further economy. The connection 
with the boiler was cut off when a fraction only, say 4, of the 
stroke had been completed, the remainder of the stroke being 
effected by the expansion of the steam already in the cylinder with 
continually diminishing pressure. By the end of the stroke, when 
connection was made to the condenser, the pressure was so re- 
duced that there was comparatively little waste from this cause. 
Watt also devised an instrument called an indicator, in which a 
pencil, moved up and down vertically by the steam pressure, 
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recorded the pressure in the cylinder at every point of the stroke 
on a sheet of paper moving horizontally in time with the stroke 
of the piston. The diagram thus obtained made it possible to 
study what was happening inside the cylinder, and to deduce the 
work done by the steam in each stroke. The method of the in- 
dicator diagram has since proved of great utility in physics in 
studying the properties of gases and vapours. 
Fig. 4 represents an imaginary indicator diagram for a steam 
engine, taken from one of Watt’s patents, Steam is admitted to 
the cylinder when the piston is at the beginning of its stroke at 
S; ST represents the length of the stroke or the limit of horizontal 
movement of the paper on which the diagram is drawn. The indi- 
cating pencil rises to the point A, representing the absolute pres- 
sure of 60 Ib. per square inch. As the piston moves outward the 
pencil traces the horizontal line AB, the pressure remaining con- 
stant until the point B is reached, at which connection to the boiler 
is cut off. After cutoff at B the steam expands under diminishing 
pressure, and the pencil falls gradually from B to C, following the 
steam pressure until the exhaust valve opens at the end of the 
stroke, The pressure then falls rapidly to that of the condenser, 
which for an ideal case may be taken as zero, following Watt. 
The work done during expansion is found by dividing the area 
under segment BC as shown, into a number of small rectangles, 
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The whole work done in the forward stroke is represented by the 
area ABCTSA, or by the average value of the pressure p over the 
whole stroke multiplied by the stroke l. This area must be 
multiplied by the area of the piston a in square inches to get the 
work done per stroke in foot-pounds. 

7. Thermal Efficiency.—The thermal efficiency of an engine 
is the ratio of the work done by the engine to the heat supplied 
to it. According to Watt’s observations, confirmed later by 
Clément and Desormes, the total heat required to produce r lb. 
of saturated steam at any temperature from water at o° C, was 
approximately 650 times the quantity of heat required to raise 
1 lb. of water 1° C. Since one pound of steam represented on 
this assumption a certain quantity of heat, thé efficiency could be 
measured naturally in foot-pounds (ft.lb.) of work obtainable per 
pound of steam, or conversely in the pounds of steam which are 
consumed per horsepower-hour. 

In his patent of 1782 Watt gives the following example of the 

improvement in thermal efficiency obtained by expansive work- 
ing. Taking the diagram already given, if the quantity of steam 
represented by AB, or 300 cu.in. at 60 lb. pressure, were em- 
ployed without expansion, the work realized, represented by the 
area ABFS, would be 6,000/4 = 1,500 ft.lb. With expansion to 
4 times its original volume, as shown in the diagram by the whole 
area ABCTSA, the mean pressure (as calculated by Watt, as- 
suming Boyle’s law) would be 0.58 of the original pressure, and 
the work done would be 6,000 X 0.58 = 3,480 ft.lb. for the same 
quantity of steam, or the thermal efficiency would be 2.32 times 
greater. 

The advantage actually obtained would not be so great as 
this, on account of losses by condensation, back pressure, etc., 
which are neglected in Watt's calculation, but the margin would 
still be very considerable. Three hundred cubic inches of steam 
at 60 lb. pressure would represent about .0245 of 1 lb. of steam, 
or 28.7 B.T.U., so that, neglecting all losses, the possible thermal 
efficiency attainable with steam at this pressure and four ex- 
pansions (4 cutoff) would be 3,480/28.7, or 121 ftJb. per B,T.U. 
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About 1820, it was usual to include the efficiency of the boiler 
with that of the engine, and to reckon the efficiency or “duty” in 
foot-pounds per bushel or hundredweight of coal. The beg 
Cornish pumping-engines of that date achieved about 70,000,099 
ft.lb, per hundredweight, or consumed about 3.2 1b. per horsepower. 
hour, which is roughly equivalent to 43 ft.lb. per B.T.U. The 
efficiency gradually increased as higher pressures were used, with 
more complete expansion, but the conditions upon which the ef. 
ficiency depended were not fully worked out until a much later 
date. Much additional knowledge with regard to the nature of 
heat, and the properties of gases and vapours, was required before 
the problem ‘could be attacked theoretically. 


IV. THE NATURE OF HEAT 


In the early days of the science it was natural to ascribe’ the 
manifestations of heat to the action of a subtle imponderable 
fluid called caloric, with the power of penetrating, expanding and 
dissolving bodies, or dissipating them in vapour. The fluid was 
imponderable, because the most careful experiments failed to 
show that heat produced any increase in weight. The oppo- 
site property of levitation was often ascribed to heat, but it was 
shown by more cautious investigators that the apparent loss of 
weight because of heating was to be attributed to evaporation or 
to upward air currents. The fundamental idea of an imaginary 
fluid to represent heat was useful in helping the mind to a con- 
ception of something remaining invariable in quantity through 
many transformations, but in some respects the analogy was-mis- 
leading, and tended greatly to retard the progress of science, 
The caloric theory was very simple in its application to the 
majority of calorimetric experiments, and gave a fair account of 
the elementary phenomena of change of state, but it encountered 
serious difficulties in explaining the production of heat by fric- 
tion, or the changes of temperature accompanying the compression 
or expansion of a gas. 

The explanation which the calorists offered of the production 
of heat by friction or compression was that some of the latent 
caloric was squeezed or ground out of the bodies concerned and 
became “sensible.” In the case of heat developed by friction, they 
supposed that the abraded portions of the material were capable 
of holding a smaller quantity of heat, or had less “capacity for 
heat,” than the original material, From a logical point of view, 
this was a perfectly tenable hypothesis, and one difficult to refute, 
It was easy to account in this way for the heat produced in boring 
cannon and similar operations, where the amount of abraded mê- 
terial was large. 

To refute this explanation, Count Rumford in 1798 presented 
before the Royal society the results of his celebrated experiments 
with a blunt borer in one of which he succeeded in boiling by 
friction 26.5 Ib. of cold water in 24 hr., with the production of ony 
4,145 g. of metallic powder. He then showed by experiment thit 
the metallic powder required the same amount of heat to raise it 
temperature 1°, as an equal weight of the original metal, or that i 
“capacity for heat” (in this sense) was unaltered by reducing it to 
powder; and he argued that “in any case so small a quantity 
powder could not possibly account for all the heat generated, w 
the supply of heat appeared to be inexhaustible, and that heat co 
not be a material substance, but must be something of the natut? 
of motion.” R 

Unfortunately Rumford’s argument was not quite conclusive 
The supporters of the caloric theory appear, whether conscious 
or unconsciously, to have used the phrase “capacity for heat RF 
two entirely distinct senses without any clear definition of 
difference. The phrase “capacity. for heat” might very nat 
denote the total quantity of heat contained in a body, which thi! 
had no means of measuring, but it was generally used to sig 
the quantity of heat required to raise the temperature of & bo 
one degree, which is quite a different thing and has nO nece 
sary relation to the total heat. sed the 

In proving that the powder and the solid metal required 
same quantity of heat to raise the temperature of eq : 
of either one degree, Rumford did not prove that they conta is 
equal quantities of heat, which was the real point at issue ™ 
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instance. The metal tin actually changes into powder below a 
certain temperature, and in so doing evolves a measurable quan- 
tity of heat. A mixture of the gases oxygen and hydrogen, in the 
proportions in which they combine to form water, evolves, when 
burned, sufficient heat to raise more than 30 times its weight of 
water from the freezing to the boiling point; and the mixture of 
gases may, in this sense, be said to contain so much more heat 
than the water, although its capacity for heat in the ordinary sense 
is only about half that of the water produced. To complete the 
refutation of the calorists’ explanation of the heat produced by 
friction, it would have been necessary for Rumford to show that 
the powder when reconverted into the same state as the solid 
metal did not absorb a quantity of heat equivalent to that evolved 
in the grinding; in other words that the heat produced by friction 
was not simply that attributed to the change of state of the metal 
from solid to powder. 

Shortly afterward, in 1799, Humphry (later Sir Humphry) Davy 
described an experiment in which he melted ice by rubbing two 
blocks together. This experiment afforded a very direct refuta- 
tion of the calorists’ view, because it was a well-known fact that 
ice required to have a quantity of heat added to it to convert it 
into water, so that the water produced by the friction contained 
more heat than the ice. In stating as the conclusion to be drawn 
from this experiment that “friction consequently does not diminish 
the capacity of bodies for heat,” Davy apparently uses the phrase 
capacity for heat in the sense of total heat contained in a body, 
because‘in a later section of the.same essay he definitely gives 
the phrase this meaning, and uses the term “capability of tem- 
perature” to denote what we now term capacity for heat, 

The delay in the overthrow of the caloric theory, and in the 
acceptance of the view that heat is a mode of motion, was no 
doubt partly due to some fundamental confusion of ideas in the 
use of the term “capacity for heat” and similar phrases. A still 
greater obstacle lay in the comparative vagueness of the motion 
or vibration theory, Davy speaks of heat as being “repulsive 
motion,” and distinguishes it from light, which is “projective 
motion”; though heat is certainly not a substance—according to 
Davy in the essay under discussion—and may not even be treated 
4s an imponderable fluid, light as certainly is a material substance, 
and is capable of forming chemical compounds with ordinary 
matter, such as oxygen gas, which is not a simple substance, but 
4 compound, termed phosoxygen, of light and oxygen. 

Accepting the conclusions of Davy and Rumford that heat is 
not a material substance but a mode of motion, there still remains 
the question, what definite conception is to be attached to a 
quantity of heat? What do we mean by a quantity of vibratory 
ee how is the quantity of motion to be estimated and why 
tae F it remain invariable in many transformations? The idea 
k s eat was a “mode of motion” was applicable as a qualitative 
Xplanation of many of the effects of heat, but it lacked the 
Mantitative precision of a scientific statement, and could not 

aeea to the calculation and prediction of definite results. 
aa is of science at the time of Rumford’s and Davy’s experi- 
paved did not admit of a more exact generalization. The way was 
See in the first instance by a more complete study of the laws 

Hone to which Laplace, John Dalton, Gay-Lussac, Pierre Louis 
and te and many others contributed both on the experimental 
aS eS side. Although the development proceeded simul- 
to take he ong many parallel lines, it is interesting and instructive 
deavour v eda of the properties of gases, and to en- 
attained, race the steps by which the true theory was finally 

V. THERMAL PROPERTIES OF GASES 

The mos 
namely, th 
Mvestigate, 


t characteristic property of a gaseous or elastic fluid, 
e elasticity, or resistance to compression, was first 
d scientifically by Robert Boyle (1662), who showed 
e volun ressure p of a given mass of gas varied inversely as 
is ig cae v, provided that the temperature remained constant. 
Constant. k erally expressed by the formula pv = C, where Cisa 
e specific any given temperature, and v is taken to represent 
"Mc volume, or the volume of unit mass, of the gas at 
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the given pressure and temperature. Boyle was well aware of 
the effect of heat in expanding a gas, but he was unable to in- 
vestigate this properly as no thermometric scale had been defined 
at that date. 

According to Boyle’s law, when a mass of gas is compressed by 
a small amount at constant temperature, the percentage increase 
of pressure is equal to the percentage diminution of volume (if 
the compression is v/100, the increase of pressure is very nearly 
~/100). Adopting this law, Newton showed, by a most ingenious 
piece of reasoning, that the velocity of sound in air should be 
equal to the velocity acquired by a body falling under gravity 
through a‘ distance equal to half the height of the atmosphere, 
considered as being of uniform density equal to that at the surface - 
of the earth. This gave the result 918 ft. per second (280 m. per 
second) for the velocity at the freezing point. Newton was 
aware that the actual velocity of sound was somewhat greater 
than this, but supposed that the difference might be due in some 
way to the size of the air particles, of which no account could be 
taken in the calculation. The first accurate measurement of the 
velocity of sound by the French Académie des Sciences in 1738 
gave the value 332 m. per second as the velocity at o° C. The 
true explanation of the discrepancy was not discovered until 
nearly roo years later. 

The law of expansion of gases with change of temperature was 
investigated by Dalton and later by Gay-Lussac (1802), who 
found that the volume of a gas under constant pressure increased 
by a4 of its volume at 0° C. for each 1° C. rise in temperature. 
This value was generally assumed in all calculations for nearly 
50 years. More exact researches show that the precise value of 
the coefficient should be 37}z5- Thus in round numbers the value 
of the coefficient should be 34. Actording to this law the volume 
of a gas at any temperature ¢° C. should be proportional to 273 + t; 
i.e., to the temperature reckoned from a zero 273° below that of 
the centigrade scale, which was called the absolute zero of the gas 
thermometer. If T = 273 ++ denotes the temperature measured 
from this zero, the law of expansion of a gas may be combined 
with Boyle’s law in the simple formula 


pv = RT. (1) 


which is generally taken as the expression of the. gaseous laws. 
If equal volumes of different gases are taken at the same tempera- 
ture and pressure, it follows that the constant R is the same for 
all gases. If equal masses are taken, the value of the constant R 
for different gases varies inversely as the molecular weight or as 
the density relative to hydrogen, 

Dalton also investigated the laws of vapours, and of mixtures 
of gases and vapours. He found that condensable vapours approxi- 
mately followed Boyle’s law when compressed, until the condensa- 
tion pressure was reached, at which the vapour liquefied without 
further increase of pressure. He found that when a liquid was 
introduced into a closed space and allowed to evaporate until the 
space was saturated with the vapour and evaporation ceased, the 
increase of pressure in the space was equal to the condensation 
pressure of the vapour, and did not depend on the volume of the 
space or the presence of any other gas or vapour provided that 
there was no solution or chemical action. He showed that the 
condensation or saturation pressure of a vapour depended only 
on the temperature, and increased by nearly the same fraction of 
itself per degree rise of temperature, and that the pressures of 
different vapours were nearly the same at equal distances from 
their boiling points. The increase of pressure per degree centi- 
grade at the boiling point was about z's of 760 mm. or 27.2 mm., 
but increased in geometrical progression with rise of temperature. 
These results of Dalton’s were confirmed, and in part corrected, 
as regards increase of vapour pressure, by Gay-Lussac, Dulong, 
Regnault and other investigators, but were found to be as close 
an approximation to the truth as could be obtained with such 
simple expressions. 

More accurate empirical expressions for the increase of vapour- 
pressure of a liquid with temperature were soon obtained by 
Thomas Young, J. P. L. A. Roche and others, but the explana- 
tion of the relation was not arrived at until a much later date. 
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1. Specific Heats of Gases.—In order to estimate the quanti- 

ties of heat concerned in experiments with gases, it was necessary 
in the first instance to measure their specific heats, which presented 
formidable difficulties. The earlier attempts by Lavoisier and 
others, employing the ordinary methods of calorimetry, gave very 
uncertain and discordant results, which were not regarded with 
any confidence even by the experimentalists themselves. Gay- 
Lussac devised an ingenious experiment, which, though misin- 
terpreted at the time, is very interesting and instructive. With 
the object of comparing the specific heats of different gases, he 
took two equal globes A and B connected by a tube with a stop- 
cock, The globe B was exhausted, the other A being filled with 
gas. On his opening the tap between the vessels, gas flowed from 
A to B and the pressure was rapidly equalized. He observed that 
the fall of temperature in A was nearly equal to the rise of 
temperature in B, and that for the same initial pressure the change 
of temperature was very nearly the same for all the gases he tried, 
except hydrogen, which showed greater changes of temperature 
than other gases. He concluded from this experiment that equal 
volumes of gases had the same capacity for heat, except hydrogen, 
which he supposed to have a larger capacity because it showed a 
greater effect. The method does not im reality afford any direct 
information with regard to the specific heats, and the conclusion 
with regard to hydrogen is evidently wrong. 

At a later date Gay-Lussac adopted A. Crawford’s method of 
mixture, allowing two equal streams of different gases, one heated 
and the other cooled about 20° C., to mix in a tube containing a 
thermometer, The resulting temperature was in all cases nearly 
the mean of the two, from which he concluded that equal volumes 
of all the gases tried, namely, hydrogen, carbon dioxide, air, oxygen 
and nitrogen, had the same thermal capacity. This was correct, 
except as regards carbon dioxide, but did not give any information 
as to the actual specific heats referred to water or any known 
substance. 

About the same time, F. Delaroche and J. E. Bérard made direct 
determinations of the specific heats of air, oxygen, hydrogen, 
carbon monoxide, carbon dioxide, nitrous oxide and ethylene by 
passing a stream of gas heated to nearly 100° C. through a spiral 
tube in a calorimeter containing water. Their work was a great 
advance on previous attempts, and gave the first trustworthy re- 
sults. With the exception of hydrogen, which presents peculiar 
difficulties, they found that equal volumes of the permanent gases, 
air, oxygen and carbon monoxide, had nearly the same thermal 
capacity, but that the compound condensable gases, carbon dioxide, 
nitrous oxide and ethylene, had larger thermal capacities in the 
order given. They were unable to state whether the specific heats 
of the gases increased or diminished with temperature, but from 
experiments on air at pressures of 740 mm. and 1,000 mm., they 
found the specific heats to be .269 and .245 respectively, and 
concluded that the specific heat diminished with increase of 
pressure. The difference they observed was really due to errors 
of experiment, but they regarded it as proving beyond doubt the 
truth of the calorists’ contention that the heat disengaged on the 
compression of a gas was due to the diminution of its thermal 
capacity. 

Dalton and others had endeavoured to measure directly the rise 
of temperature produced by the compression of a gas. Dalton 
had observed a rise of 50° F, in a gas when suddenly compressed 
to half its volume, but no thermometers at that time were suffi- 
ciently sensitive to indicate more than a fraction of the change of 
temperature. 

Laplace was the first to see in this phenomenon the probable 
explanation of the discrepancy between Newton’s calculation of 
the velocity of sound and the observed value. The increase of 

pressure because of a sudden compression, in which no heat was 
allowed to escape, or as we now call it an adiabatic compression, 
would necessarily be greater than the increase of pressure in a 
slow isothermal compression, on account of the rise of tempera- 
ture. As the rapid compressions and rarefactions occurring in 
the propagation of a sound wave were perfectly adiabatic, it was 
ssary to take account of the rise of temperature because of 


ssion in calculating the velocity. To reconcile the observed 
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and calculated values of the velocity, the increase of pressure jn 
adiabatic compression must be 1.410 times greater than in iso. 
thermal compression. This is the ratio of the adiabatic elasticity 
of air to the isothermal elasticity. It was a long time, however 
before Laplace saw his way to any direct experimental verifica. 
tion of the value of this ratio. At a later date he stated that hẹ 
had succeeded in proving that the ratio in question must be the 
same as the ratio of the specific heat of air at constant pressure 
to the specific heat at constant volume. 

2. Experimental Verification of the Ratio of Specific 
Heats.—This was a most interesting and important theoretical 
relation to discover, but unfortunately it did not help much in the 
determination of the ratio required, because it was not practically 
possible at that time to measure the specific heat of air at con 
stant volume in a closed vessel. Attempts had been made to do 
this, but they had signally failed, on account of the small heat 
capacity of the gas as compared with the containing vessel, La- 
place endeavoured to extract some confirmation of his views from 
the values given by Delaroche and Bérard for the specific heat of 
air at 1,000 and 740 mm. pressure. On the assumption that the 
quantities of heat contained in a given mass of air increased in 
direct proportion to its volume when heated at constant pressure, 
he deduced, by some rather obscure reasoning, that the ratio of 
the specific heats S and s should be about 1.5 to 1, which he re- 
garded as a fairly satisfactory agreement with the value y = 141 
deduced from the velocity of sound, 

The ratio of the specific heats could not be directly measured, 
but a few years later, N. Clément—Desormes succeeded in making 
a direct measurement of the ratio of the elasticities in a very 
simple manner. He took a large globe containing air at atmos- 
pheric pressure and temperature, and removed a small quantity 
of air. He then observed the defect of pressure pọ when the air 
had regained its original temperature. By suddenly opening the 
globe and immediately closing it, the pressure was restored al- 
most instantaneously to the atmospheric, the rise of pressure fọ 
corresponding to the sudden compression produced. ‘The air, hay- 
ing been heated by the compression, was allowed to regain its 
original temperature, the tap remaining closed, and the final defect 
of pressure p, was noted. The change of pressure for the same 
compression performed isothermally is then py — pı, The ratio 
o/ (Po — $1) is the ratio of the adiabatic and isothermal elasticities, 
provided that po is small compared with the whole atmospheric 
pressure. In this way he found the ratio 1.354, which is not 
much smaller than the value 1.410 required to reconcile the ob 
seryed and calculated values of the velocity of sound. i 

Gay-Lussac and J. J. Welter repeated the experiment with 
slight improvements, using expansion instead of compression, an 
found the ratio 1.375. The experiment has often been repeate 
since that time, and there is no doubt that the value of the ratio 
deduced from the velocity of sound is correct, the defect of the 
value obtained by direct experiment being due to the fact 
the compression or expansion is not perfectly adiabatic. Gay- 
Lussac and Welter found the ratio practically constant for a rang 
of pressure 144 to 1,460 mm., and for a range of temperature 
from —20° to +40° C. The velocity of sound at Quito, Ecuador, 
at a pressure of 544 mm. was found to be the same as at aris 
at 760 mm, at the same temperature, Assuming on this evidence 
the constancy of the ratio of the specific heats of air, Lapi 
showed that, if the specific heat at constant pressure was indepen 
ent of the temperature, the specific heat per unit volume at # 
pressure p must vary as p!/7 according to the caloric theory: 
The specific heat per unit mass must then vary as p!77—* whic 
he found agreed precisely with the experiment of Delaroche 
Bérard already cited. This was undoubtedly a strong confirm 
tion of the caloric theory. S. D. Poisson by the same assumption 
obtained the same results, and also showed that the relation 0” 
tween the pressure and the volume of a gas in adiabatic comp" 
sion or expansion must be of the form pv? = constant. di, 

P. L. Dulong, adopting a method attributed to E. F. F. Chlad 
compared the velocities of sound in different gases by obse! he 
the pitch of the note given by the same tube when filled with f 
gases in question. He thus obtained the values of the ratios ° 
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elasticities or of the specific heats for the gases employed, 
oxygen, hydrogen and carbon monoxide, these ratios were 
same as for air. But for carbon dioxide, nitrous oxide and 
lene gas, the values were much smaller, showing that these 
gases experienced a smaller change of temperature in compres- 
sion, On comparing his results with the values of the specific 
heats for the same gases found by Delaroche and Bérard, Dulong 
observed that the changes of temperature for the same compres- 
sion were in the inverse ratio of the specific heats at constant 
volume, and deduced the important conclusion that “Equal vol- 
umes of all gases under the same conditions evolve on compression 
the same quantity of heat.” This is equivalent to the statement 
that the difference of the specific heats, or the latent heat of ex- 
pansion R’ per 1°, is the same for all gases if equal volumes are 


taken. 
the ratio y = 1.410, and taking Delaroche and 
Bérard’s value for the specific heat of air at constant pressure 
$= .267, we have s = S/1.41 = .189, and the difference of the 
c heats per unit mass of air $ — s = R’ = .078. Adopting 
Regnault’s value of the specific heat of air, namely, S = .238, we 
should have S — s = .069. This quantity represents the heat ab- 
sorbed by unit mass of air in expanding at constant temperature T 
bya fraction 1/7 of its volume v, or by 4, of its volume at o° C. 
Tf, instead of taking unit mass, we take a volume vp = 22.30 1. 
at o° C. and 760 mm. being the volume of the molecular weight of 
the gas in grams, the quantity of heat evolved by a compression 
equal to v/7 will be approximately 2 cal., and is the same for 
all gases. The work done in this compression is pv/T = R, and 
isalso the same for all gases, namely, 8.3 joules. Dulong’s experi- 
mental result, therefore, shows that the heat evolved in the com- 
pression of a gas is proportional to the work done. This result 
had previously been deduced theoretically by Nicolas Sadi Carnot 
(1824), Ata later date it was assumed by Julius Mayer, Rudolf 
Clausius and others, on the evidence of these experiments, that 
the heat evolved was not merely proportional to the work done, 
but was equivalent to it. The further experimental evidence 
Fue to justify this assumption was first supplied by James 

e. 


VL CARNOT: ON THE MOTIVE POWER OF HEAT 


‘A practical and theoretical question of greatest importance was 
fitst answered by Nicolas Carnot about this time in his Réflexions 
sur la puissance motrice du feu (1824). How much motive power 
(defined by Carnot as weight lifted through a certain height) 
can be obtained from heat alone by means of an engine repeat- 

6 a regular succession or “cycle” of operations continuously? 

efficiency limited, and, if so, how is it limited? Are other 
ae Preferable to steam for developing motive power from 


ca discussing this problem, we cannot do better than follow 
tnot’s reasoning which, in its main features, could hardly 
proved. Carnot points out that in order to obtain an 

er to this question, it is necessary to consider the essential 

i me of the process, apart from the mechanism of the engine 
tiles Working substance or agent employed. Work cannot be 
be produced from heat alone unless nothing but heat is 
eae and the working substance and all parts of the engine 
the end of the process in precisely the same state as at the 


For Mstahce a mass of compressed air, if allowed to expand in 
inthe oe at constant temperature, will do work, and will at the 
the therm; absorb a quantity of heat which, as we now know, is 
be sai al equivalent of the work done. But this work cannot 
tint have been produced solely from the heat absorbed in 
ja because the air at the end of the process is in a 
at the Spica and could not be restored to its original state 
cisely i temperature without having work done upon it pre- 
not ee to that obtained by its expansion. The process could 
Dressed eee indefinitely without a continual supply of com- 
fs Ba The source of the work in this case is work pre- 
es w One in compressing the air, and no part of the work is 
Ygenerated at the expense of heat alone, unless the compres- 


HEAT 


237 


sion is effected at a lower temperature than the expansion. 

1. Carnot’s Axiom.—Carnot here, and throughout his reason- 
ing, makes a fundamental assumption, which he states as follows: 
“When a body has undergone any changes and after a certain 
number of transformations is brought back identically to its orig- 
inal state, considered relatively to density, temperature and mode 
of aggregation, it must contain the same quantity of heat as it con- 
tained originally.” Clausius and.others have misinterpreted this 
assumption, and have taken it to mean that the quantity of heat 
required to produce any given change of state is independent of 
the manner in which the change is effected, which Carnot does not 
here assume. 

Heat, according to Carnot, in the type of engine we are con- 
sidering, can evidently be a cause of motive power only by virtue 
of changes of volume or form produced by alternate heating and 
cooling, This involves the existence of hot and cold bodies to 
act as boiler and condenser, or source and sink of heat, respec- 
tively. Wherever there exists a difference of temperature, it is 
possible to have the production of motive power from heat; and 
conversely, production of motive power, from heat alone, is im- 
possible without difference of temperature. In other words the 
production of motive power from heat is not merely a question 
of the consumption of heat, but always requires transference of 
heat.from hot to cold. What then are the conditions which en- 
able the difference of temperature to be most advantageously 
employed in the production of motive power, and how much 
motive power can be obtained with a given difference of tempera- 
ture from a given quantity of heat? 

2. Carnot’s Rule for Maximum Effect.—In order to realize 
the maximum effect, it is necessary that, in the process employed, 
there should not be any direct interchange of heat between bodies 
at different temperatures. Direct transference of heat by conduc- 
tion or radiation between bodies at different temperatures is 
equivalent to wasting a difference of temperature which might 
have been utilized to produce motive power. The working sub- 
stance must throughout every stage of the process be in equilib- 
rium with itself (i.e., at uniform temperature and pressure) and 
also with external bodies, such as the boiler and condenser, at such 
times as it is put in communication with them. In the actual 
engine there is always some interchange of heat between the 
steam and the cylinder, and some loss of heat to external bodies. 
There may also be some difference of temperature between the 
boiler steam and the cylinder on admission, or between the waste 
steam and the condenser at release. These differences represent 
losses of efficiency which may be reduced indefinitely, at least in 
imagination, by suitable means, and designers had even at that 
date been very successful in reducing them. All such losses are 
supposed to be absent in deducing the ideal limit of efficiency, 
beyond which it would be impossible to go. 

3. Carnot’s Description of His Ideal Cycle——Carnot first 
gives a rough illustration of an incomplete cycle, using steam 
much in the same way as it is employed in an ordinary steam 
engine. After expansion down to condenser pressure the steam is 
completely condensed to water, and is then returned as cold water 
to the hot boiler. He points out that the last step does not con- 
form exactly to the condition he laid down, because although the 
water is restored to its initial state, there is direct passage of heat 
from a hot body to a cold body in the last process. He points 
out that this difficulty might be overcome by supposing the differ- 
ence of temperature small, and by employing a series of engines, 
each working through a small range, to cover a finite interval of 
temperature. Having established the general notions of a perfect 
cycle, he proceeds to give a more exact illustration, employing a 
gas as the working substance. He takes as the basis of his demon- 
stration the well-established experimental fact that a gas is heated 
by rapid compression and cooled by rapid expansion, and that 
if compressed or expanded slowly in contact with conducting 
bodies, the gas will give out heat in compression or absorb heat 
in expansion while its temperature remains constant. He then 
goes on to say: 


This preliminary notion being settled, let us imagine an elastic fluid, 
atmospheric air for example, enclosed in a cylinder abcd (fig. 5) fitted 
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with a movable diaphragm or piston cd. Let 
there also be two bodies A, B, each main- 
tained at a constant temperature, that of A 
being more elevated than that of B. Let us 
now suppose the following series of operations 
to be performed: 

1. Contact of the body A with the air con- 
tained in the space abcd, or with the bottom 
of the cylinder, which we will suppose to 
transmit heat easily. The air is now at the 
temperature of the body A, and cd is the 
actual position of the piston. 

2. The piston is gradually raised, and takes 
the position ef. The air remains in contact 
with the body A, and is thereby maintained 
at a constant temperature during the 
expansion. The body A furnishes the heat 
necessary to maintain the constancy of tem- 
perature. 

3. The body A is removed and the air no 
longer being in contact with any body capa- 
ble of giving it heat, the piston continues 
nevertheless to rise, and passes from the po- 
sition ef to gh. The air expands without re- 
ceiving heat and its temperature falls. Let 
us imagine that it falls until it is just equal 
to that of the body B. At this moment the 
piston is stopped and occupies the position 
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FIG. 5.—CARNOT'S CYL- 
INDER (see TEXT) 


h. 

j 4. The air is placed in contact with the body B; it is compressed by 
the return of the piston, which is brought from the position gh to the 
position cd, The air remains meanwhile at a constant temperature, 
because of its contact with the body B to which it gives up its heat. 

5, The body B is removed, and the compression of the air is con- 
tinued, The air being now isolated, rises in temperature. The com- 
pression is continued until the air has acquired the temperature of the 
body A. The piston passes meanwhile from the position cd to the 
position ik, 

6. The air is replaced in contact with the body A, and the piston 
returns from the position ik to the position ef, the temperature remain- 
ing invariable. 

7. The period described under (3) is repeated, then successively 
the periods (4), (5), (6); (3), (4), (5), (6); (3), (4), (5), (6); and 
so on, 

During these operations the air enclosed in the cylinder exerts an 
effort more or less great on the piston. The pressure of the air varies 
both on account of changes of volume and on account of changes of 
temperature; but it should be observed that for equal volumes, that 
is to say, for like positions of the piston, the temperature is higher 
during the dilatation than during the compression. Since the pressure 
is greater during the expansion, the quantity of motive power produced 
by the dilatation is greater than that consumed by the compression. 
We shall thus obtain a balance of motive power, which may be em- 
ployed for any purpose. The air has served as working substance in 
a heat-engine; it has also been employed in the most advantageous 
manner possible, since no useless re-establishment of the equilibrium of 
heat has been allowed to occur. 

All the operations above described may be executed in the reverse 
order and direction. Let us imagine that after the sixth period, that 
is to say, when the piston has reached the position ef, we make it re- 
turn to the position ik, and that at the same time we keep the air in 
contact with the hot body A; the heat furnished by this body during 
the sixth period will return to its source, that is, to the body A, and 
everything will be as it was at the end of the fifth period. If now we 
remove the body A, and if we make the piston move from ik to cd, 
the temperature of the air will decrease by just as many degrees as it 
increased during the fifth period, and will become that of the body B. 
We can evidently continue in this way a series of operations the exact 
reverse of those which were previously described; it suffices to place 
oneself in the same circumstances and to execute for each period a 
movement of expansion in place of a movement of compression, and 

vice versa. 

The result of the first series of operations was the production of a 
certain quantity of motive power, and the transport of heat from the 
body A to the body B; the result of the reverse operations is the con- 
sumption of the motive power produced in the first case, and the re- 
turn of heat from the body B to the body A, in such sort that these 
two series of operations annul and neutralize each other, 

The impossibility of producing by the agency of heat alone a quantity 
of motive power greater than that which we have obtained in our 
first series of operations is now easy to prove. It is demonstrated by 
reasoning exactly similar to that which we have already given. The 
reasoning will have in this case a greater degree of exactitude; the 
air of which we made use to develop the motive power is brought back 
at the end of each cycle of operations precisely to its initial state, 
whereas this was not quite exactly the case for the vapour of water, 

as we have already remarked. 


4. Proof of Carnot’s Principle—Carnot considered the proof 
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too obvious to be worth repeating, but, unfortunately, his pre- 
vious demonstration, referring to an incomplete cycle, is not n 
exactly worded that exception cannot be taken to it. We wi] 
therefore repeat his proof in a slightly more exact form, . 

Suppose that a reversible engine R, working in the cycle above 
described, takes a quantity of heat Q from the source in eath 
cycle, and performs a quantity of useful work W,. If it were 
possible for any other engine S, working with the same two bodies 
A and B as source and refrigerator, to perform a greater amount 
of useful work W, per cycle for the same quantity of heat Q 
taken from the source, it would suffice to take a portion W, of this 
motive power (since W, is by hypothesis greater than W,) to 
drive the engine R backward, and return a quantity of heat Q 
to the source in each cycle. The process might be repeated indef- 
nitely, and we should obtain at each repetition a balance of useful 
work W,-W,, without taking any heat from the source, which is 
contrary to experience. Whether the quantity of heat taken from 
the condenser by R is equal to that given to the condenser by § 
is immaterial. The hot body A might be a comparatively small 
boiler, since no heat is taken from it. The cold body B might be 
the ocean, or the whole earth, We might thus obtain without any 
consumption of fuel a practically unlimited supply of motive 
power, which is absurd. 

5. Carnot’s Statement of His Principle.—If the foregoing 
reasoning be admitted, we must conclude with Carnot that the 
motive power obtainable from heat is independent of the agents 
employed to realize it. The efficiency is fixed solely by the tem- 
peratures of the bodies between which, in the last resort, the trans- 
fer of heat is effected. “We must understand here that each of 
the methods of developing motive power attains the perfection of 
which it is susceptible. This condition is fulfilled if, according to 
our rule, there is produced in the body no change of temperature 
that is not due to change of volume, or in other words, if there 
is no direct interchange of heat between bodies of sensibly differ- 
ent temperatures.” 

It is characteristic of a state of frictionless mechanical equilib- 
rium that an indefinitely small difference of pressure suffices to 
upset the equilibrium and reverse the motion. Similarly in thermal 
equilibrium between bodies at the same temperature, an indef- 
nitely small difference of temperature suffices to reverse the trans- 
fer of heat. ; 

Carnot’s rule is therefore the criterion of the reversibility of 
a cycle of operations as regards transfer of heat. It is assumed 
that the ideal engine is mechanically reversible, that there is not, 
for instance, any communication between reservoirs of gas ù 
vapour at sensibly different pressures, and that there is no waste 
of power in friction. If there is equilibrium both mechanical 
thermal at every stage of the cycle, the ideal engine will be Wi 
fectly reversible. That is to say, all its operations will be exa¢ y 
reversed as regards transfer of heat and work when the operation 
are performed in the reverse order and direction, On this under 
standing Carnot’s principle may be put in a different way, W 
is often adopted, but is really only the same thing put in differe! 
words: The efficiency of a perfectly reversible engine is the a 
mum possible, and is a function solely of the limits of temperat" 
between which it works. This result depends essentially 
existence of a state of thermal equilibrium defined by equality 
temperature, and independent, in the majority of cases, b 
state of a body in other respects. In order to apply the prim! a 
to the calculation and prediction of results, it is sufficient to ee 
mine the manner in which the efficiency depends on the tenra 
ture for one particular case, since the efficiency must be the s 
for all reversible engines. at 

Carnot endeavoured to test his results by calculating the amo $ 
of work obtainable from an engine on his cycle, using steam, 
a working substance, and comparing the result with an ® nt 
performing a similar cycle, using air as the working substi 
He found, using the experimental data available at that timè, gh 
the work to be obtained from 1,000 g.cal. of heat was pa 
independent of the working substance, being about 1.13 kiei 
metre per kilocalorie per 1° fall at 100° C.; i.e., when the a 
of temperature of the cycle are ror° C. and 100° C He 


of 
e 


HEAT 


able to show that the efficiency per degree fall probably diminished 
with rise of temperature, but the experimental data at that time 
were too inconsistent to suggest the true relation. He took as the 
analytical expression of his principle that the efficiency W/Q of a 

fect engine taking in heat Q at a temperature f° C., and re- 
jecting heat at the temperature o° C., must be some function 
F(t) of the temperature ¢, which would be the same for all sub- 
stances. The efficiency per degree fall at a temperature ¢ he rep- 
resented by F’(t), the derived function of F(t). The function 
F(t) would be the same for all substances at the same tempera- 
ture but would have different values at different temperatures. In 
terms of this function, which is generally known as Carnot’s func- 
tion, the results obtained in the previous section might be ex- 
pressed as follows: 

The increase of volume of a mixture of liquid and vapour per unit- 
mass vaporized at any temperature, multiplied by the increase of 
yapour-pressure per degree, is equal to the product of the function 
F(t) by the latent heat of vaporization. 

The difference of the specific heats, or the latent heat of expansion 
for any substance, multiplied by the function F’(t), is equal to the prod- 
uct of the expansion per degree at constant pressure by the increase of 
pressure per degree at constant volume. 

Since the last two coefficients are the same for all gases if 
equal volumes are taken, Carnot concluded that: “The difference 
of the specific heats at constant pressure and volume is the same 
for equal volumes of all gases at the same’ temperature and 
pressure,” 

Taking the expression W = RT log, r for the whole work done 
by a gas obeying the gaseous laws pv = RT in expanding at a tem- 
perature T from a volume r (unity) to a volume r, or for a ratio 
of expansion 7, and putting W’ = R log, r for the work done in a 
cycle of range 1°, Carnot obtained the expression for the heat 
absorbed by a gas in isothermal expansion, 


Q = R loge r/F'(t) (2) 


He gives several important deductions which follow from this 
formula, which is the analytical expression of the experimental 
result already quoted as having been discovered subsequently by 
Dulong. Employing the above expression for the latent heat of 
expansion, Carnot deduced a general expression for the specific 
heat of a gas at constant volume on the basis of the caloric the- 
ory, He showed that if the specific heat was independent of the 
temperature (the hypothesis already adopted by Laplace and 
Poisson) the function F’(t) must be of the form 


F(t) = R/C (t +.to) (3) 


aid c and ty are unknown constants. A similar result’ follows 
RET his expression for the difference of the specific heats. If 
Hs 18 assumed to be constant and equal to C, the expression for 

t becomes R/CT, which is the same as the above if tọ = 273: 
eee the specific heat to be also independent of the volume, 
Kas ows that the function F’(¢) should be constant. But this 
af aan 1S Inconsistent with the caloric theory of latent heat 
i aad which requires the specific heat to be a function of 
cea It appears in fact impossible to reconcile Carnot’s 
iter with the caloric theory on any simple assumptions. As 
bine port “The main principles on which the theory of 
iae i require most careful examination. Many experimental 
theory, ‘Ppear almost inexplicable in the present state of this 


prea work was subsequently put in a more complete analyt- 
indicator td B. P. E. Clapeyron, who also made use of Watt’s 
lems r3 lagram for the first time in discussing physical prob- 
of ava apeyron gave the general expressions for the latent heat 
substanes and for the latent heat of isothermal expansion of any 
Of the cal in terms of Carnot’s function, employing the notation 
as those sculus' The expressions he gave are the same in form 
expression use at the present time. He also gave the general 
Vatiatio for Camot’s function, and endeavoured to find its 

pane temperature; but having no better data, he suc- 


¢ 
ae better than Carnot, 
caloric aiy in describing Carnot’s cycle, he assumed the 


Cory of heat, and made some unnecessary mistakes, 
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which Carnot (who, we now know, was a believer in the mechan- 
ical theory) had been very careful to avoid. Clapeyron directs 
one to compress the gas at the lower temperature in contact with 
the body B until the heat disengaged is equal to that which has 
been absorbed at the higher temperature. He assumes that the 
gas at this point contains the same quantity of heat as it contained 
in its original state at the higher temperature, and that, when the 
body B is removed, the gas will be restored to its original tem- 
perature; when compressed to its initial volume. This mistake 
is still attributed to Carnot, and regarded as a fatal objection to 
his reasoning by many writers. 

W. Thomson (Lord Kelvin) stated in 1852 that “Carnot’s 
original demonstration utterly fails,” and he introduced the “cor- 
rections” attributed to James Thomson and Clerk Maxwell re- 
spectively, In reality Carnot’s original demonstration requires no 
correction.. 


VII. MECHANICAL THEORY OF HEAT 


According to the caloric theory, the heat absorbed in the ex- 
pansion of a gas became latent, like the latent heat of vaporiza- 
tion of a liquid, but remained in the gas and was again evolved 
on compressing the gas. This theory gave no explanation of the 
source of the motive power produced by expansion. The me- 
chanical theory had explained the production of heat by friction 
as being the result of transformation of visible motion into a brisk 
agitation of the ultimate molecules, but it had not so far given any 
definite explanation of the converse production of motive power 
at the expense of heat. The theory could not be regarded as com- 
plete until it had been shown that in the production of work 
from heat, a certain quantity of heat disappeared, and ceased to 
exist as heat; and that this quantity was the same as that which 
could be generated by the expenditure of the work produced. The 
earliest complete statement of the mechanical theory from this 
point of view is contained in some notes written by Carnot, about 
1830, but published by his brother in 1878. Taking the differ- 
ence of the specific heats to be .o78, he estimated the mechanical 
equivalent at 370 kilogram-metres. But he fully recognized that 
there were no experimental data at that time available for a quan- 
titative test of the theory, although it appeared to afford a good 
qualitative explanation of the phenomena. 

Carnot therefore planned a number of crucial experiments, such 
as the porous plug experiment, to test the equivalence of heat and 
motive power. His early death in 1832 put a stop to these experi- 
ments, but many later were made independently by other ob- 
servers. 

The most obvious case of the production of work from heat 
is in the expansion of a gas or vapour, which served in the first 
instance as a means of calculating the ratio of equivalence, on 
the assumption that all the heat which disappeared had been 
transformed into work and had not merely become latent. Marc 
Séguin, in his De l’influence des chemins de fer (1839), made a 
rough estimate in this manner of the mechanical equivalent of 
heat, assuming that the loss of heat represented by the fall of 
temperature of steam on expanding was equivalent to the me- 
chanical effect produced by the expansion. He also remarks that 
it was absurd to suppose that “a finite quantity of heat could 
produce an indefinite quantity of mechanical action, and that it 
was more natural to assume that a certain quantity of heat dis- 
appeared in the very act of producing motive power.” J. R. 
Mayer in 1842 stated the equivalence of heat and work more 
definitely, deducing it from the old principle, causa aequat effectum 
(“cause equals effect”). 

Assuming that the sinking of a mercury column by which a 
gas was compressed was equivalent to the heat set free by the 
compression, he deduced that the warming of 1 kg. of water 1° C, 
would correspond to the fall of a weight of rı kg. from a height 
of about 365 m. But Mayer did not adduce any fresh experi- 
mental evidence, and made-no attempt to apply his theory to the 
fundamental equations of thermodynamics. It has since been 
urged that the experiment of Gay-Lussac (1807), on the expansion 
of gas from one globe to another (see Thermal Properties of Gases: 
Specific Heat of Gases, above), was sufficient justification for the 


240 


assumption tacitly involved in Mayer’s calculation. But Joule was 
the first to supply the correct interpretation of this experiment, 
and to repeat it on an adequate scale with suitable precautions. 
Joule was also the first to measure directly the amount of heat 
liberated by the compression of a gas, and to prove that heat was 
not merely rendered latent, but disappeared altogether as heat, 
when a gas did work in expansion. 

1. Joule’s Determinations of the Mechanical Equiva- 
lent.—The honour of placing the mechanical theory of heat on 
a sound experimental basis belongs almost exclusively to Joule, 
who showed by direct experiment that in all the most important 
cases in which heat was generated by the expenditure of mechan- 
ical work, or mechanical work was produced at the expense of 
heat, there was a constant ratio of equivalence between the heat 
generated and the work expended and vice versa. His first experi- 
ments were on the relation of the chemical and electric energy ex- 
pended to the heat produced in metallic conductors and voltaic 
and electrolytic cells; these experiments were described in a series 
of papers published in the London, Edinburgh, and Dublin Philo- 
sophical Magazine and Journal of Science, 1840-43. He first 
proved the relation, known as Joule’s law, that the heat produced 
in a conductor of resistance R by a current C is proportional to 
C2R per second, He went on to show that the total heat produced 
in any voltaic circuit was proportional to the electromotive force Æ 
of the battery and to the number of equivalents electrolyzed in it. 
Michael Faraday had shown that electromotive force depends on 
chemical affinity. Joule measured the corresponding heats of 
combustion, and showed that the electromotive force correspond- 
ing to a chemical reaction is proportional to the heat of com- 
bustion of the electrochemical equivalent. He also measured the 
electromotive force required to decompose water, and showed that 
when part of the electric energy EC is thus expended in a voltam- 

eter, the heat generated is less than the heat of combustion corre- 
sponding to EC by a quantity representing the heat of combustion 
of the decomposed gases. 

Joule’s papers so far had been concerned with the relations 
between electrical energy, chemical energy and heat which he 
showed to be mutually equivalent. The first paper in which he 
discussed the relation of heat to mechanical power was entitled 
“On the Calorific Effects of Magneto-Electricity, and on the 
Mechanical Value of Heat.” In this paper in 1843 he showed 
that the heat produced by currents generated by magnetoelectric 
induction followed the same law as voltaic currents. By a simple 
and ingenious arrangement he succeeded in measuring the mechan- 
ical power expended in producing the currents, and deduced the 
mechanical equivalent of heat and of electrical energy. The 
amount of mechanical work required to raise 1 lb. of water 
1° F, (1 B.T.U.), as found by this method, was 838 ft.lb. In 
a note added to the paper he states that he found the value 
770 ft.lb. by the more direct method of forcing water through 
fine tubes. 

In a paper in 1845 “On the Changes of Temperature Produced 
by the Rarefaction and Condensation of Air,” he made the first 
direct measurements of the quantity of heat disengaged by com- 
pressing air, and also of the heat absorbed when the air was al- 
lowed to expand against atmospheric pressure; as the result he 
deduced the value 798 ft.lb. for the mechanical equivalent of 
1 B.T.U. He also showed that there was no appreciable absorp- 
tion of heat when air was allowed to expand in such a manner 
as not to develop mechanical power, and he pointed out that the 
mechanical equivalent of heat could not be satisfactorily deduced 
from the relations of the specific heats, because the knowledge 
of the specific heats of gases at that time was so uncertain. 

He attributed most weight to his later determinations of the 
mechanical equivalent made by the direct method of friction of 
liquids. He showed that the results obtained with different liquids, 

water, mercury and sperm oil, were the same, namely, 782 ft.lb.; 
and finally repeating the method with water, using all the pre- 
cautions and improvements which his experience had suggested, 
he obtained the value 772 ft.lb., which was accepted universally 
for many years, and has only recently required alteration on 
account of the more exact definition of the heat unit and the 
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standard scale of temperature (see CALORIMETRY). The great 
value of Joule’s work for the general establishment of the prin. 
ciple of the conservation of energy lay in the variety and complete. 
ness of the experimental evidence he adduced. It was not sufficient 
to find the relation between heat and mechanical work or other 
forms of energy in one particular case. It was necessary to show 
that the same relation held in all cases which could be examined 
experimentally, and that the ratio of equivalence of the different 
forms of energy, measured in different ways, was independent of 
the manner in which the conversion was effected and of the mate. 
rial or working substance employed. 

As the result of Joule’s experiments, we are justified in conclud- 
ing that heat is a form of energy, and that all its transformations 
are subject to the general principle of the conservation of energy, 
As applied to heat, the principle is called the first law of thermo. 
dynamics, and may be stated as follows: When heat is transformed 
into any other kind of energy, or vice versa, the total quantity of 
energy remains invariable; that is to say, the quantity of heat 
which disappears is equivalent to the quantity of the other kind of 
energy produced and vice versa. 

The number of units of mechanical work equivalent to one unit 
of heat is generally called the mechanical equivalent of heat, or 
Joule’s equivalent, and is denoted by the letter J. Its numerical 
value depends on the units employed for heat and mechanical 
energy respectively. 

The values of the equivalent in terms of the units most com- 
monly employed are as follows: 


1 B,T.U. (Ib. deg. F.) 

1,401 foot-pounds 1 Ib. deg. C. (Ib.-calorie) 
426.85 kilogram-metres 1 kilogram-deg. C. or kilocalorie 
426.85 gram-metres } To f: gram-deg. C. 

4.1840 abs, joules or watt-secondss = lor def. gram calorie 
1.1628 watt-hours 1 def. kg. calorie 
1.162 kilowatt-hours 1 ton calorie 


778 foot-pounds 


iw 


The defined calorie above is based on the electrical equivalent 
of heat which is the most reproducibly measurable quantity of 
energy; it is closely equivalent to the amount of heat necessary 
to raise one gram of water from 14.5° to 15.5° C., one of the more 
common older definitions. The degree of temperature is based 
on the International Temperature scale adopted in 1948 by the 
International Committee of Weights and Measures. The acceler 
tion of gravity used is 980.7 centimetre-gram-second (c.g.s.) units. 
For further details see CALORIMETRY. 

The second law of thermodynamics is a title often used to 
denote Carnot’s principle or some equivalent mathematical expres 
sion. In some cases this title is not conferred on Carnot’s pri 
ciple itself, but on some axiom from which the principle may be 
indirectly deduced. These axioms, however, cannot as 4 rule 
directly applied, so that it would appear preferable to take Car 
not’s principle itself as the second law. A 

It may be observed that, as a matter of history, Carnot’s pl 
ciple was established and generally admitted before the prindi j 
of the conservation of energy as applied to heat, and that from 
this point of view the titles, first and second laws, are not PF 
ticularly appropriate. 

2. Combination of Carnot’s Principle With the Mechat 
ical Theory.—R, J. E. Clausius and W. J. M. Rankine were e 
first to develop at mid-roth century the correct equations 2 
thermodynamics on the mechanical theory. When heat was sup: 
plied to a body to change its temperature or state, part remain pi 
in the body as intrinsic heat energy Æ, but part was convert 
into external work of expansion W and ceased to exist as j 
The part remaining in the body was always the same for the a 
change of state, however performed, as required by Carne 
fundamental axiom, but the part corresponding to the exter "t 
work was necessarily different for different values of the H 
done. Thus in any cycle in which the body was exactly resto 
to its initial state, the heat remaining in the body would alee 
be the same, or as Carnot puts it, the quantities of heat absor es 
and given out in its diverse transformations are exactly ne 
pensated,” so far as the body is concerned. But the quant! 
of heat absorbed and given out are not necessarily equa 


ary, they differ by the equivalent of the external work 
the cycle. Applying this principle to the case of steam, 
ius deduced a fact previously unknown, that the specific 
steam maintained in a state of saturation is negative, 
which was also deduced by Rankine about the same time. 
= Tn applying the principle to gases Clausius assumes (with Mayer 
and AH. A. Holtzmann) that the heat absorbed by a gas in 
jsothermal expansion is equivalent to the work done, but he does 
not appear to be acquainted with Joule’s experiment, and the 
reasons he adduces in support of this assumption are not con- 
dusive. This being admitted, he deduces from the energy prin- 
ciple alone the propositions already given by Carnot with reference 
to gases, and shows in addition that the specific heat of a perfect 
gas must be independent of the density. 

W. Thomson (Lord Kelvin) in a paper “On the Dynamical 
Theory of Heat,” published in 1852, gave a very clear statement 
of the position of the theory at that time. He showed that the 
value F(t) = J/T, assumed for Carnot’s function by Clausius 
without any experimental justification, rested solely on the evidence 
of Joule’s experiment, and might possibly not be true at all tem- 
peratures. Assuming the value J/T with this reservation, he gave 
as the expression for the efficiency over a finite range t,° to ty° C., 
or 7° to T,° K., the result, 


W/Q = (tı — to)/(t1 + 273) = (T1 — To)/T1 (4) 


which, he observed, agrees in form with that found by Rankine. 
3. The Absolute Scale of Temperature—Since Carnot’s 
function is the same for all substances at the same temperature, 
and is a function of the temperature only, it supplies a means of 
Measuring temperature independently of the properties of any 
particular substance. This proposal was first made by Lord Kelvin 
in 1848, who suggested that the degree of temperature should 
be chosen so that the efficiency of a perfect engine at any point 
of the scale should be the same, or that Carnot’s function #”(t) 
should be constant. This would give the simplest expression 
for the efficiency of the caloric theory, but the scale so obtained, 
en the values of Carnot’s function were calculated from Re- 
gnault’s observations on steam, was found to differ considerably 
from the scale of the mercury or air thermometer. At a later date, 
when it became clear that the value of Carnot’s function was very 
nearly proportional to the reciprocal of the temperature 7, meas- 
ured from the absolute zero of the gas thermometer, he proposed 
A simpler method in 1854, namely, to define absolute tempera- 
as proportional to the reciprocal of Carnot’s function. On 

fa definition of absolute temperature, the expression (T — Ty)/T 
lor the efficiency of a Carnot cycle with limits T and Ty would 
ie and it became a most important problem to determine 
it ta the temperature by gas thermometer differed from the 
rs temperature. With this object he devised a very deli- 
ine known as the porous plug experiment, of testing the 
ation of the gas thermometer from the absolute scale. The 
ei iments were carried out in conjunction with Joule, and finally 
in in showing in 1862 that the deviations of the air ther- 
iG ter from the absolute scale as above defined are almost 
legligible, and that in the case of the gas hydrogen the deviations 
reso Small that a thermometer containing this gas may be taken 


bes Practical Purposes as agreeing exactly with the absolute 
ia at all ordinary temperatures. For this reason the hydro- 


lermometer has since been generally adopted as the stan- 


" VII AVAILABILITY OF HEAT OF COMBUSTION 


arty the value of 1.13 kilogram-metres per kilocalorie for 
the p all of temperature at 100° C., Carnot attempted to estimate 
(G 


sibl 
ioy tejecting it at 40° C. Assuming the performance to be 
120° fa 


e performance of a steam engine receiving heat at 160° 
i eportional to the temperature fall, the work done for 
e AGN be 134 kilogram-metres per kilocalorie. To make 
functi e calculation required a knowledge of the variation of 
the work 4 P(t) with temperature. Taking equation (4) above 
is 2807 of tainable is 118 kilogram-metres per kilocalorie, which 


426, the mechanical equivalent of the kilocalorie in 
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kilogram-metres. Carnot pointed out that the fall of 120° C. 
utilized in the steam engine was only a small fraction of the whole 
temperature fall obtainable by combustion, and made an estimate 
of the total power available if the whole fall could be utilized, 
allowing for the probable diminution of the function F’(¢) with rise 
of temperature. His estimate was 3,900,000 kilogram-metres per 
kilogram of coal. This was certainly an overestimate, but was 
surprisingly close, considering the scanty data at his disposal. 

In reality the fraction of the heat of combustion available, 
even in an ideal engine and apart from practical limitations, is 
much less than might be inferred from the efficiency formula of 
the Carnot cycle, by taking the temperature obtainable by the 
combustion of the fuel as the upper limit of temperature in the 
formula. For carbon burned in air at constant pressure without 
any loss of heat, the products of combustion might be raised 
2,300° C. in temperature, assuming that the specific heats of the 
products were constant and that there was no dissociation. If all 
the heat could be supplied to the working fluid at this tempera- 
ture, that of the condenser being 40° C., the possible efficiency by 
equation (4) above would be 89%. But it is obvious that this 
could not be done even under the most ideal conditions. The heat 
given up by the products of combustion in cooling to atmospheric 
temperature could not be received by the boiler at 2,300° but at 
intermediate temperatures from 2,300° to 40°, which would re- 
duce the mean effective temperature of heat reception from 2,300° 
to 1,640°, and the ideal efficiency from 89% to 62%. This, how- 
ever, assumes a perfect regenerative boiler in which the working 
fluid leaves the boiler at a temperature of 2,300°, although the 
mean temperature of heat reception cannot exceed 1,640°. Carnot 
foresaw that there would be further limitations in the case of 
the steam engine owing to the properties of the working fluid. 

The greater part of the heat required for generating steam in a 
boiler is the latent heat of vaporization, which is necessarily re- 
ceived by the steam at the saturation temperature corresponding 
to the pressure at which the boiler is designed to work. Thus at 
a pressure of 680 Ib. per square inch, the latent heat of vaporiza- 
tion, amounting to about 400 cal., would be received at a tem- 
perature of only 260° C. (500° F.) permitting an ideal efficiency 
of 41% for the conversion of this part of the heat. But if the 
feed water from the condenser at 40° is pumped directly into the 
boiler, to heat it to 260°, the heat required, amounting to about 
230 cal., would be received by the feed water at intermediate 
temperatures, and could not be so efficiently utilized. Rankine 
in 1854 was the first to show how the work obtainable from this 
part of the heat could be calculated. His formula gives an ideal 
efficiency of conversion of 25% for heat supplied in equal instal- 
ments between 40° and 260°. This would reduce the efficiency 
of an engine using the Rankine cycle with saturated steam at 
680 Ib. pressure to 35% as compared with 41% for the Carnot 
cycle, in terms of the heat actually received by the steam. If the 
temperature of the boiler were further raised to 360° C., corre- 
sponding to a pressure of 2,700 Ib. (nearly four times as great as 
at 260°), the ideal efficiency of the Carnot cycle would be just 
over 50%, or half the latent heat could be utilized by a perfect 
engine. But the latent heat at 360° is only 177 cal., and is less 
than half the heat required for feed heating, which amounts to 
400 cal., so that the corresponding efficiency of the Rankine cycle 
is only 38%, which ‘is very near the limit theoretically attainable 
in this cycle with saturated steam. 

1, Advantages of Internal Combustion.—As Carnot pointed 
out, the chief advantage of using atmospheric air as a working 
fluid in a heat engine lies in the possibility of imparting heat to 
it directly by internal combustion. Even with internal combus- 
tion, however, the full range of temperature is not available, be- 
cause the heat cannot in practice be communicated to the working 
fluid at constant temperature, owing to the large range of expan- 
sion at constant temperature required for the absorption of a 
sufficient quantity of heat. Air engines of this type, such as the 
Rev. R. Stirling’s or John Ericsson’s, taking in heat at constant 
temperature, though theoretically the most perfect, are bulky and 
mechanically inefficient. 

In practical engines the heat is generated by the combustion 
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of an explosive mixture at constant volume or at constant pres- 
sure. The heat is not all communicated at the highest tempera- 
ture, but over a range of temperature from that of the mixture 
at the beginning of combustion to the maximum temperature. 
The earliest instance of this type of engine is the lycopodium 
engine of M. M. Niepce, discussed by Carnot, in which a com- 
bustible mixture of air and lycopodium powder at atmospheric 
pressure was ignited in a cylinder, and did work on a piston. The 
early gas engines of E. Lenoir (1860) and N. Otto and E. Langen 
(1867) operated in a similar manner with illuminating gas in 
place of lycopodium. Combustion in this case is effected practi- 
cally at constant volume, and the maximum efficiency theoretically 
obtainable is 1 — log,r/(r — 1), where r is the ratio of the maxi- 
mum temperature T to the initial temperature Tọ. In order to ob- 
tain this efficiency it would be necessary to follow Carnot’s rule, 
and expand the gas after ignition without loss or gain of heat from 

T down to Tọ, and then to compress it at Tọ to its initial volume. 

If the rise of temperature in combustion were 2,300° C., and the 

initial temperature were o° C, or 273° K., the theoretical efficiency 

would be 73.3%, which is much greater than that obtainable with 

a boiler. But in order to reach this value, it would be necessary 

to expand the mixture to about 270 times its initial volume, which 

is obviously impracticable. 

Because of incomplete expansion and rapid cooling of the heated 
gases by the large surface exposed, the actual efficiency of the 
Lenoir engine was less than 5%, and of the Otto and Langen, with 
more rapid expansion, about 10%. 

Carnot foresaw that in order to render an engine of this type 
practically efficient, it would be necessary to compress the mix- 
ture before ignition. Compression is beneficial in three ways: 
(1) it permits a greater range of expansion after ignition; (2) 
it raises the mean effective pressure, and thus improves the me- 
chanical efficiency and the power in proportion to size and weight; 
(3) it reduces the loss of heat during ignition by reducing the 
surface exposed to the hot gases. In the modern gas or gasoline 
motor, compression is employed as in Carnot’s cycle, but the 
efficiency attainable is limited not so much by considerations 
of temperature as by limitations of volume. It is impracticable 
before combustion at constant volume to compress a rich mix- 
ture to much less than one-fifth of its initial volume, and, for 
mechanical simplicity, the range of expansion is made equal to 
that of compression. 

The cycle employed was devised in 1862 by Alphonse Beau 

de Rochas, but was first successfully carried out by Otto (1876). 

It differs from the Carnot cycle in employing reception and 

rejection of heat at constant volume instead of at constant tem- 

perature. This cycle is not so efficient as the Carnot cycle for 
given limits of temperature, but, for the given limits of vol- 
ume imposed, it gives a much higher efficiency than the Carnot 
cycle. The efficiency depends only on the range of temperature 
in expansion and compression, and is given by the formula 
(Tı — T2)/T1, where T; is the maximum temperature, and T the 
temperature at the end of expansion. The formula is the same as 
that for the Carnot cycle with the same range of temperature in 
expansion, The ratio T/T is ry—1 where r is the given ratio of 
expansion or compression, and y is the ratio of the specific heats of 
the working fluid. Assuming the working fluid to be a perfect gas 
with the same properties as air, we should have y = 1.41. Taking 
r = 5, the formula gives 48% for the maximum possible efficiency. 
The actual products of combustion vary with the nature of the 
fuel employed, and have different properties from air, but the 
efficiency is found to vary with compression in the same manner 
as for air. For this reason a committee of the Institution of Civil 
Engineers in 1905 recommended the adoption of the air standard 
for estimating the effects of varying the compression ratio, and 
defined the relative efficiency of an internal combustion engine 
as the ratio of its observed efficiency to that of a perfect air engine 
with the same compression. 

2. Effect of Dissociation and Increase of Specific Heat. 
—One of the most important effects of heat is the decomposition 
or dissociation of compound molecules. Just as the molecules 
of a vapour combine with evolution of heat to form the more 
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complicated molecules of the liquid, and as the liquid molecules 
require the addition of heat to effect their separation into mole, 
cules of vapour, so in the case of molecules of different kinds 
which combine with evolution of heat, the reversal of the Process 
can be effected either by the agency of heat, or indirectly 
supplying the requisite amount of energy by electrical or other 
methods. Just as the latent heat of vaporization diminishes with 
rise of temperature, and the pressure of the dissociated vapour 
molecules increases, so in the case of compound molecules in 
general the heat of combination diminishes with rise of tempera. 
ture, and the pressure of the products of dissociation increases, 
There is evidence that the compound carbon dioxide, CO,, is 
partly dissociated into carbon monoxide and oxygen at high tem. 
peratures, and that the proportion dissociated increases with rise 
of temperature. 

There is a very close analogy between these phenomena and 
the vaporization of a liquid. The laws which govern dissocia- 
tion are the same fundamental laws of thermodynamics, but 
the relations involved are necessarily more complex on account 
of the presence of different kinds of molecules, and present special 
difficulties for accurate investigation in the case where dissocia- 
tion does not begin to be appreciable until a high temperature is 
reached. 

It is easy, however, to see that the general effect of dissocia- 
tion must be to diminish the available temperature of combus 
tion, and all experiments gq to show that in ordinary combustible 
mixtures the rise of temperature actually attained is much less 
than that calculated above by Carnot on the assumption that the 
whole heat of combustion is developed and communicated to 
products of constant specific heat. The defect of temperature ob- — 
served can be represented by supposing that the specific heat of the 
products of combustion increases with rise of temperature. This 
is the case for CO. even at ordinary temperatures, according to 
Regnault, and probably also for air and steam at higher tempera- 
tures. Increase of specific heat is a necessary accompaniment of 
dissociation, and from some points of view may be regarded as 
merely another way of stating the facts. It is the most convenient 
method to adopt in the case of products of combustion consisting 
of a mixture of CO, and steam with a large excess of inert gasts, 
because the relations of equilibrium of dissociated molecules of 99 
many different kinds would be too complex to permit of any other 
method of expression, $ 

Although Carnot’s principle makes it possible to calculate ™ 
every case what the limiting possible efficiency would be for any 
kind of cycle if all heat losses were abolished, it is very necessary, 
in applying the principle to practical cases, to take account of the 


- possibility of avoiding the heat losses which are supposed to be 


absent, and of other practical limitations in the working of the 
actual engine. An immense amount of time and ingenuity 
been wasted in striving to realize impossible margins of ide 
efficiency, which a close study of the practical conditions wou 
have shown to be illusory. As Carnot remarks at the conclusion 
of his essay: “Economy of fuel is only one of the conditions i 
heat-engine must satisfy; in many cases it is only secondary; mi 
must often give way to considerations of safety, strength m 
wearing qualities of the machine, of smallness of space occupie® 
or of expense in erecting. To know how to appreciate justly 
each case the considerations of convenience and economy, t0 
able to distinguish the essential from the accessory, to balan 
all fairly, and finally to arrive at the best result by the simple 
means, such must be the principal talent of the man called on 
direct and co-ordinate the work of his fellows for the attainme? 
of a useful object of any kind.” 


IX. TRANSFERENCE OF HEAT 


There are three principal modes of transference of heat, namely 
(1) convection, (2) conduction and (3) radiation: is 
1. In convection, heat is carried or conveyed by the moti 

of heated masses of matter. The most familiar illustrations 
this method of transference are the heating of buildings by ent 
circulation of steam or hot water, or the equalization of te 
perature of a mass of unequally heated liquid or gas by convec 
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currents, produced by natural changes of density or by artificial 
Rac conduction, heat is transferred by contact between 
contiguous particles of matter and is passed on from one particle 
to the next without visible relative motion of the parts of the 
body. A familiar illustration of conduction is the passage of heat 
through the metal plates of a boiler from the fire to the water 
inside, or the transference of heat from a soldering bolt to the 
solder and the metal with which it is placed in contact. 

3, In radiation, the heated body, through the thermal vibra- 
tory motion of its atoms, radiates out into space vibratory waves 
of an electrodynamic nature, these waves being visible light (in 
part) if the body is at a sufficiently high temperature (e.g., red- 
hot); if the body is at a lower temperature, the waves are so called 
infrared radiation (invisible) which is similar in nature to light 
but contains just enough less energy per unit (photon) so that it 
cannot excite the optic nerve and be perceived by the human eye. 
But these waves can be absorbed by matter on which they impinge 
and can be reconverted into heat; i.e., into thermal vibrations of 
the atoms. 

The different modes of transference are subject to different 

laws, and the difficulty of disentangling their effects and subjecting 
them to calculation is often one of the most serious obstacles in 
the experimental investigation of heat. In space void of matter, 
we should have pure radiation, but it is difficult to obtain so per- 
fect a vacuum that the effects of the residual gas in transferring 
heat by conduction or convection are inappreciable, In the interior 
of an opaque solid we should have pure conduction, but if the 
solid is sensibly transparent in thin layers there must also be an 
internal radiation, while in a liquid or a gas it is very difficult 
to eliminate the effects of convection. These difficulties are well 
illustrated in the historical development of the subject by the 
experimental investigations which have been made to determine 
the laws of heat transference, such as the laws of cooling, of 
tadiation and of conduction, 
a Newton’s Law of Cooling,—There is one essential condi- 
tion common to all three modes of heat transference, namely, that 
they depend on difference of temperature, that the direction of 
the transfer of heat is always from hot to cold and that the rate 
of transference is, for small differences, directly proportional to 
the difference of temperature. - Without difference of temperature 
there is no transfer of heat. When two bodies have been brought 
to the same temperature by conduction, they are also in equilib- 
hum as regards radiation, and vice versa. If this were not the 
fate there could be no equilibrium of heat defined by equality of 
emperature, 

A hot body placed in an enclosure of lower temperature, ¢.g., 
4 calorimeter in its containing vessel, generally loses heat by all 
a modes. simultaneously in different degrees. The loss by 
tae will depend in different ways on the form, extent and 
ferin ed Surface and on that of the enclosure, on the man- 
ri A ch it is supported, on its relative position and distance 

y je enclosure and on the nature of the intervening medium. 
"ale i pied that the difference of temperature. is small, the 
tida eee heat by all modes will be approximately propor- 
remainin, the difference of temperature, the other conditions 
tees n constant. The rate of cooling or the rate of fall of 

if ‘ature will also be nearly proportional to the rate of loss 

at, if the specific heat of the cooling body is constant, or the 


y ii i 
ste of cooling at any moment will be proportional to the differ- 


ae of temperature, 

cooling en ple relation is commonly known as Newton’s law of 
Cases Hi h t is limited in its application to comparatively simple 
mate thet as the foregoing. Newton himself applied it to esti- 
Which it t mperature of a red-hot iron ball, by observing the time 
oparia E to cool from a red heat to a known temperature, and 
Tange are this with the time taken to cool through a known 
cess of ektinaty temperatures. According to this law if the ex- 
Setved at Mperature of the body above its surroundings is: ob- 
Beometri; equal intervals of time, the observed values will form a 
i al progression with a common ratio. Supposing, for 


ce, that the Surrounding temperature were o° C., that the 
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red-hot ball took 25 min. to cool from its original temperature 
to 20° C., and 5 min. to cool from 20° C. to 10° C., the orig- 
inal temperature is easily calculated on the assumption that the 
excess of temperature above o° C. falls to half its value in each 
interval of 5 min. Doubling the value 20° at 25 min. five times, 
we arrive at 640° C, as the original temperature. No other 
method of estimation of sucli temperatures was available in the 
time of Newton, but, as we now know, the simple law of pro- 
portionality to the temperature difference is inapplicable over such 
large ranges of temperature. The rate of loss of heat by radia- 
tion, and also by convection and conduction to the surrounding 
air, increases much more rapidly than in simple proportion to the 
temperature difference, and the rate of increase of each follows 
a different law. 

At a later date Sir John Herschel measured the intensity of 
solar radiation at the surface of the earth, and endeavoured to 
form an estimate of the temperature of the sun by comparison 
with terrestrial sources on the assumption that the intensity of 
radiation was simply proportional to the temperature difference. 
He thus arrived at an estimate of several million degrees, which 
we now know would be about a thousand times too great. The 
application of Newton’s law necessarily leads to absurd results 
when the difference of temperature is very large, but the error 
will not in general exceed 2% to 3% if the temperature difference 
does not exceed 10° C., and the percentage error is proportionately 
much smaller for smaller differences, 

2. Surface Emissivity.—Similar considerations apply to many 
attempts which have been made to determine the general value 
of the constant termed by Jean Fourier and early writers the 
“exterior conductibility,” but now called the surface emissivity. 
This coefficient represents the rate of loss of heat from a body per 
unit area of surface per degree excess of temperature, and includes 
the effects of radiation, convection and conduction. As already 
pointed out, the combined effect will be nearly proportional to 
the excess of temperature in any given case provided that the 
excess is small, but it is not necessarily proportional to the extent 
of surface exposed except in the case of pure radiation. The rate 
of loss of heat by convection and conduction varies with the 
form of the surface, and, unless the enclosure is very large com- 
pared with the cooling body, the effect depends also on the size and 
form of the enclosure. The effects of conduction and radiation 
may be approximately estimated if the conductivity of the gas 
and the nature and forms of the surfaces of the body and enclosure 
are known, but the effect of convection in any case can be deter- 
mined only by experiment, It has been found that the rate of 
cooling by a current of air is approximately proportional to the 
velocity of the current, other things being equal. It is obvious 
that this should be the case, but the result cannot generally be 
applied to convection currents. Values which are commonly given 
for the surface emissivity must therefore be accepted with great 
reserve. They can be regarded only as approximate, and as ap- 
plicable only to cases precisely similar to those for which they 
were experimentally obtained.. There cannot be said to be any 
general law of convection. The loss of heat is not necessarily pro- 
portional to the area of the surface, and no general value of the 
coefficient can be given to suit all cases. The laws of conduction 
and radiation admit of being more precisely formulated, and their 
effects predicted, except insofar as they are complicated by con- 
vection. 

X. CONDUCTION OF HEAT IN SOLIDS 


The transference of heat in the interior of a solid body formed 
one of the earliest subjects- of mathematical and experimental 
treatment in the theory of heat. The law assumed by Fourier 
was of the simplest possible type, but the mathematical appli- 
cation, except in the simplest cases, was so difficult as to require 
the development of a new mathematical method. Fourier suc- 
ceeded in showing how, by his method of analysis, the solution 
of any given problem with regard to the flow of heat by con- 
duction in any material could be obtained in terms of a physical 
constant, the thermal conductivity of the material, and that the 
results obtained by experiment agreed in a qualitative manner 
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with those predicted by his theory. But the experimental deter- 
mination of the actual values of these constants presented for- 
midable difficulties which were not surmounted until a later date. 

The law of conduction, which forms the basis of the mathe- 
matical theory, although seldom explicitly stated as an experi- 
mental law, should really be regarded in this light, and may be 
briefly worded as follows: “The rate of transmission of heat by 
conduction is proportional to the temperature gradient.” The rate 
of transmission of heat is here understood to mean the quantity 
of heat transferred in unit time through unit area of cross section 
of the substance, the unit area being taken perpendicular to the 
lines of flow. It is clear that the quantity transferred in any case 
must be jointly proportional to the area and the time. The “gra- 
dient of temperature” is the fall of temperature in degrees per unit 
length along the lines of flow. 

The thermal conductivity of the substance is the constant 
ratio of the rate of transmission to the temperature gradient. 
To take the simple case of the “wall” or flat plate considered 
by Fourier for the definition of thermal conductivity, suppose 
that a quantity of heat Q passes per second through an area A 
of a plate of conductivity & and thickness x, the sides of which 
are constantly maintained at temperatures ż; and fa. The rate of 
transmission of heat is Q/A, and the temperature gradient, sup- 
posed uniform, is (4 — t,)/x, so that the law of conduction leads 
at once to the equation 


Q/A = k(tı — t2)/x (5) 


This relation applies accurately to the case of the steady flow of 
heat in parallel straight lines through a homogeneous and isotropic 
solid, the isothermal surfaces, or surfaces of equal temperature, 
being planes perpendicular to the lines of flow. If the flow is 
steady, and the temperature of each point of the body invariable, 
the rate of transmission must be everywhere the same. One of 
the simplest illustrations of the rectilinear flow of heat is the 
steady outflow through the upper strata of the earth’s crust, which 
may be considered practically plane in this connection. This out- 
flow of heat necessitates a rise of temperature with increase of 
depth, The corresponding gradient is of the order of 1° C. in 
100 ft. but varies inversely with the conductivity of the strata at 
different depths. 

A different type of problem is presented in those cases in which 
the temperature at each point varies with the time, as is the case 
near the surface of the soil with variations in the external condi- 
tions between day and night or summer and winter. The flow of 
heat may still be linear if the horizontal layers of the soil are of 
uniform composition, but the quantity flowing through each layer 
is no longer the same. Part of the heat is used up in changing 
the temperature of the successive layers. In this case it is gen- 
erally more convenient to consider as unit of heat the thermal 
capacity c of unit volume, or that quantity which would produce 
a rise of 1° of temperature in unit volume of the soil or substance 
considered. If Q is expressed in terms of this unit in equation (5), 
it is necessary to divide by c, or to replace k on the right-hand side 
by the ratio k/c. This ratio determines the rate of diffusion of 
temperature, and is called the thermometric conductivity or, more 
shortly, the diffusivity. The velocity of propagation of tempera- 
ture waves will be the same under similar conditions in two sub- 
stances which possess the same diffusivity, although they may 
differ in conductivity. 

1. Variable-flow Methods.—In these methods the flow of 
heat is deduced from observations of the rate of change of tem- 
perature with time in a body exposed to known external or 
boundary conditions. No calorimetric observations are required, 
but the results are obtained in terms of the thermal capacity of 
unit volume c, and the measurements give the diffusivity k/c, 
instead of the calorimetric conductivity k. Since both k and c are 
generally variable with the temperature, and the mode of variation 
of either is often unknown, the results of these methods are gen- 
erally less certain with regard to the actual flow of heat. As in the 
case of steady flow methods, by far the simplest example to con- 
sider is that of the linear flow of heat in an infinite solid, which 
is most nearly realized in nature in the propagation of tempera- 
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ture waves in the surface of the soil. One of the best methods of 
studying the flow of heat in this case is to draw a series of curves 
showing the variations of temperature with depth in the soil for | 
a series of consecutive days. The curves given in fig. 6 were 
obtained from the readings of a number of platinum thermometers | 
buried in undisturbed soil in horizontal positions at McGill uni- | 


55° 
FIG. 6.—CURVES SHOWING THE VARIATION OF TEMPERATURE WITH DEPTH, 


versity, Montreal. 

The method of deducing the diffusivity from these curves is as 
follows: The total quantity of heat absorbed by the soil per unit 
area of surface between any two dates, and any two depths, x’ and 
x’, is equal to c times the area included between the corresponding 
curves. This can be measured graphically without any knowledge 
of the law of variation of the surface temperature, or of the laws 
of propagation of heat waves. The quantity of heat absorbed by 
the stratum (x’ x”) in the interval considered can also be expressed 
in terms of calorimetric conductivity k. The heat transmitted | 
through the plane x is equal per unit area of surface to the product 
of k by the mean temperature gradient (dt/dx) and the interval 
of time in seconds, The mean temperature gradient is found by 
plotting the curves for each day from the daily observations. The 
heat absorbed is the difference of the quantities transmitted | 
through the bounding planes of the stratum. We thus obtain the 
simple equation 
k'(dt'/dx’) —k” (dt" /dx") = c (area between curves) /time in sec. (6) 
by means of which the average value of the diffusivity kje can 
be found for any convenient interval of time, at different seasons 
of the year, in different states of the soil. alll 

For the particular soil in question it was found that the dit- f 
fusivity varied enormously with the degree of moisture, falling 8 | 
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FIG. 7.—EXAMPLES OF DIURNAL SUBSURFACE TEMPERATURE VARI 
FOR DEPTHS OF 4, 10 AND 20 IN. (MONTH OF MAY) 
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Jow as .0OTO C.g.S. in the winter for the surface layers, which be- 
came extremely dry under the protection of the frozen ice and 
snow from December to March, but rising to an average of .oo60 
to .oo70 in the spring and autumn. The greater part of the dif- 
fusion of heat was certainly due to the percolation of water. On 
some occasions, because of the sudden melting of a surface layer 
of ice and snow, a large quantity of cold water, percolating rapidly, 

we for a short time values of the diffusivity as high as 0300, 
Excluding these exceptional cases, however, the variations of the 
diffusivity appeared to follow the variations of the seasons with 
considerable regularity in successive years. The presence of water 
in the soil always increased the value of k/c, and as it necessarily 
increased c, the increase of k must have been greater than that 
of k/c. 

2, Periodic Flow of Heat.—The foregoing method is per- 
fectly general, and can be applied in any case in which the requi- 
site observations can be taken. A case of special interest and 
importance is that in which the flow is periodic. The general 
characteristics of such a flow are illustrated in fig. 7, showing the 
propagation of temperature waves caused by diurnal variations in 
the temperature of the surface. 

The daily range of temperature of the air and of the surface 

of the soil was about 20° F. On a sunny day, the temperature 
reached a maximum about 2 P.M, and a minimum about 5 A.M. 
As the waves were propagated downward through the soil the 
amplitude rapidly diminished, so that at a depth of only 4 in, it 
was already reduced to about 6° F., and to less than 2° at ro in. 
At the same time, the epoch of maximum or minimum was re- 
tarded, about 4 hours at 4 in., and nearly 12 hours at roin., where 
the maximum temperature was reached between 1 and 2 A.M. The 
form of the wave was also changed. At 4 in, the rise was steeper 
than the fall, at 10 in. the reverse was the case. This is due to 
the fact that the components of shorter period are more rapidly 
propagated. For instance, the velocity of propagation of a wave 
having a period of a day is nearly 20 times as great as that of a 
wave with a period of 1 year; but on the other hand the penetra- 
tion pee ia wave is nearly 20 times less, and the shorter 
waves die out more rapidly. 
„3. Laboratory Methods—Measurements of thermal conduc- 
tivity present peculiar difficulties on account of the variety of 
quantities to be observed, the slowness of the process of con- 
duction, the impossibility of isolating a quantity of heat and the 
difficulty of exactly realizing the theoretical conditions of the 
eee ol following are some of the special cases which have 
utilized experimentally: 

The “Wall” or Plate Method.—This method endeavours to 
oe conditions of equation (5), namely, uniform rectilinear 
‘Ow. Theoretically this requires an infinite plate, or a perfect 

insulator, so that the lateral flow can be prevented or rendered 
cme This condition can generally be satisfied with sufficient 
Cohen with plates of reasonable dimensions. To find the 
See it is necessary to measure all the quantities which 
whet a (5) toa similar order of accuracy. The measure- 
e temperature gradient in the plate generally presents 
ton difficulty. If the plate is thin, it is necessary to 
ethe thickness with great care, and it is necessary to assume 
medi temperatures of the surfaces are the same as those of the 
incor ws With which they are in contact, since there is no room to 
Present seri Ometers in the plate itself. This assumption does not 
BS ane errors in the case of bad conductors, such as glass 
"Bet S has given rise to large mistakes in the case of metals. 
steam Ore the inside of a glass tube is exposed to 
the Ee e outside to a rapid current of water, or vice versa, 
appro abel of the surfaces of the glass may be taken to be 
May easily equal to those of the water and steam, which 
Pared wi y: erred. If the thickness of the glass is small com- 
may be appt e diameter of the tube, say one-tenth, equation (5) 
Borben a With sufficient approximation. able 
tion of ech ar Method——Observation of the steady distribu- 
perature along a bar heated at one end was very early 
y Fourier, César Mansuéte Despretz and others for 
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comparison of conductivities. Originated by James David 
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Forbes, it is the most convenient method, in the case of good con- 
ductors, on account of the great facilities which it permits for 
the measurement of the temperature gradient at different points; 
but it has the disadvantage that the results depend almost entirely 
on a knowledge of the external heat loss or emissivity, or, in 
comparative experiments, on the assumption that it is the same in 
different cases. 

Calorimetric Bar Method.—To avoid the uncertainties of sur- 
face loss of heat, it is necessary to reduce it to the rank of a small 
correction by employing a large bar and protecting it from loss 
of heat. The heat transmitted should be measured calorimetri- 
cally, and not in terms of the uncertain emissivity. The apparatus 
shown in fig. 8 was constructed by H. L. Callendar and J. T. Nicol- 
son with this object. The bar was a special sample of cast iron, the 
conductivity of which was required for some experiments on the 
condensation of steam. It had a diameter of 4 in., and a length 
of 4 ft. between the heater and the calorimeter. The emissivity 
was reduced to one-quarter by lagging the bar like a steampipe 
to a thickness of 1 in. The heating vessel could be maintained 
at a steady temperature by high-pressure steam. The other end 
was maintained at a temperature near that of the air by a steady 
stream of water flowing through a well-lagged vessel surrounding 
the bar. The heat transmitted was measured by observing the 
difference of temperature between the inflow and the outflow, and 
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FIG. 8.—CALORIMETRIC BAR METHOD, IN WHICH HEAT FLOW IS MEASURED 
BY RISE OF TEMPERATURE OF COOLING WATER. GRADIENT IS MEASURED BY 
MERCURY THERMOMETERS 


the weight of water which passed in a given time. The gradient 
near the entrance to the calorimeter was deduced from observa- 
tions with five thermometers at suitable intervals along the bar. 
The results obtained by this method at a temperature of 40° C. 
varied from .116 to .118 c.g.s. from observations on different days, 
and were probably more accurate than those obtained by the 
cylinder method. The same apparatus was employed in another 
series of experiments by the periodic flow method, but this involves 
a knowledge of c, and is very laborious. 

4, Electrical Methods.—There are two electrical methods 
which have been usefully applied to the measurement of the con- 
ductivity of metals, (1) the resistance method, devised by Callen- 
dar, and applied by him, and also by R. O. King and J. D. 
Duncan, (2) the thermoelectric method, devised by Friedrich 
Kohlrausch, and applied by W. Jaeger and H. Dieselhorst. Both 
methods depend on the observation of the steady distribution of 
temperature in a bar or wire heated by an electric current. The 
advantage is that the quantities of heat are measured directly in 
absolute measure, in terms of the current, and that the results are 
independent of a knowledge of the specific heat. Incidentally it 
is possible to regulate the heat supply more perfectly than in non- 
electric methods. 

1. In the practice of the resistance method, both ends of a 
short bar are kept at a steady temperature by means of solid 
copper blocks provided with a water circulation, and the whole is 
surrounded by a jacket at the same temperature, which is taken 
as the zero of reference. The bar is heated by a steady electric 
current, which may be adjusted so that the external loss of heat 
from the surface of the bar is compensated by the increase of re- 
sistance of the bar with rise of temperature. In this case the curve 
representing the distribution of temperature is a parabola, and 
the conductivity k is deduced from the mean rise of temperature 
(R — Ro)/aRo by observing the increase of resistance R — Ry of 
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the bar, and the current C. It is also necessary to measure the 
cross section q, the length / and the temperature-coefficient a for 
the range of the experiment. 

In the general case the distribution of temperature is observed 
by means of a number of potential leads. The differential equation 
for the distribution of temperature in this case includes the ma- 
jority of the methods already considered and may be stated as 
follows. The heat generated by the current C at a point v, where 
0 = excess temperature, is equal per unit length and time (¢) to 
that lost by conduction — d(gkd6/dx)/dx, and by radiation hpo 
(emissivity +, perimeter p), together with that employed in raising 
the temperature gcd6/dt, and absorbed by the Thomson effect 
Cd6/dx. We thus obtain the equation 


C*Ro(1 + ad) /l = — d(gkd0/dx)/dx +-hpe + gcdo/dt + sCdo/dx (7) 


If C = o, this is the equation of Angstrém’s method. If 4 also is 
zero, it becomes the equation of variable flow in the soil. If 
d0/dt = o, the equation represents the corresponding cases of 
steady flow. 

In the electrical method, observations of the variable flow are 
useful for finding the value of c for the specimen, but are not 
otherwise required. The last term, representing the Thomson 
effect, is eliminated in the case of a bar cooled at both ends, since 
it is opposite in the two halves, but may be determined by observ- 
ing the resistance of each half separately. If the current C is 
chosen so that C2Rya = hpl, the external heat loss is compensated 
by the variation of resistance with temperature. In this case the 
solution of the equation reduces to the form 


0 = x(l — x)C*Ro/2lgk (8) 


By a property of the parabola, the mean temperature is two- 
thirds of the maximum temperature; we have therefore 


(R — Ro)/aRo = IC*Ro/12gk (9) 


which gives the conductivity directly in terms of the quantities 
actually observed. If the dimensions of the bar are suitably 
chosen, the distribution of temperature is always very nearly 
parabolic, so that it is not necessary to determine the value of the 
critical current C? = hpl/aRo very accurately, as the correction for 
external loss is a small percentage in any case. The chief difficulty 
is that of measuring the small change of resistance accurately 
and of avoiding errors from accidental thermoelectric effects. In 
addition to the simple measurements of the conductivity made at 
McGill university in the 1890s, some very elaborate experiments 
were made by King on the temperature distribution in the case of 
long bars with a view to measuring the Thomson effect. Duncan 
of McGill, using the simple method under King’s supervision, 
found the conductivity of very pure copper to be 1.007 for a 
temperature of 33° C. 

2. The method of Kohlrausch, as carried out by Jaeger and 
Dieselhorst, consists in observing the difference of temperature 
between the centre and the ends of the bar by means of insulated 
thermocouples. Neglecting the external heat loss, and the varia- 
tion of the thermal and electric conductivities k and k’, we obtain, 
as before, for the difference of temperature between the centre 
and ends, the equation 


Omas — bo = C*RI/8qk = ECI/8qk = E*k'/8k (10) 


where Æ is the difference of electric potential between the ends. 
Lorenz, assuming that the ratio k/k’ = a0, had previously given 


OP maz — 00° = E*/4a (x1) 


which is practically identical with the preceding for small differ- 
ences of temperature. The last expression in terms of k/k’ is very 
simple, but the first is more useful in practice, as the quantities 
actually measured are E, C, l, q, and the difference of tempera- 
ture. The current C was measured in the usual way by the differ- 
ence of potential on a standard resistance. 

The external heat loss was estimated by varying the tempera- 
ture of the jacket surrounding the bar, and applying a suitable 
correction to the observed difference of temperature. But the 
method (1) previously described appears to be preferable in this 
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respect, since it is better to keep the jacket at the same tempera- 
ture as the end blocks. The variation of thermal conductivity 
with temperature is small and uncertain, whereas the variation of 
electrical conductivity is large and can be accurately determined, 
and may therefore be legitimately utilized for eliminating the ce 
ternal heat loss. 

One of the chief objects of these experiments was to test the 
combined hypotheses of G. Wiedemann (1853) and L. Lorenz 
(1872), that the ratio of the thermal to the electrical conductivity 
was the same for all metals, and varied directly as the absolute 
temperature. This relation was strongly supported as a result 
of the development of the electron theory of conduction in metals 
by P. K. Drude (1900) and H. A. Lorentz (1905), and was ap- 
proximately verified for some of the pure metals by Jaeger and 
Dieselhorst between o° and 100° C. ` But the ratio appears to be 
affected in a marked degree by the presence of impurities which 
reduce the electric conductivity, and the majority of alloys give 
much higher values than the pure metals. It has since been shown 
by the experiments of C. H. Lees (1903), H. Kamerlingh Onnes 
(1914) and W. F. Meissner (1920) that the remarkable increase 
of electric conductivity of some pure metals at very low tempera- 
tures does not extend to the thermal conductivity. Sir J. J. 
Thomson in his Corpuscular Theory of Matter (1907) had already 
pointed out that there were serious difficulties in the electron 
theory of Drude and Lorentz, and proposed an alternative theory 
which did not require the presence of a large number of free 
electrons in the metal. With the development of quantum me- 
chanics in the decade following 1926 a much more penetrating 
understanding was achieved of the nature of both thermal and 


electrical conductivity. New statistical laws were proposed by 


Paul A. M. Dirac and independently by Enrico Fermi which ac- 
counted qualitatively, at least, for the values observed. 


XL CONDUCTION IN GASES AND LIQUIDS 


The theory of conduction of heat by diffusion in gases has a 
particular interest, since it is possible to predict the value of the 
conductivity on certain assumptions, if the viscosity (q.v.) 18 
known. On the kinetic theory the molecules of a gas are relatively 
far apart and there is nothing exactly analogous to friction between 
two adjacent layers A and B in relative motion. There is, how- 
ever, a continual interchange of molecules between A and B, 
which produces the same effect as viscosity in a liquid. Faster 
moving particles diffusing from A to B carry their momentum with 
them, and tend to accelerate B; an equal number of slower parti 
diffusing from B to A act as a dragon A. 


This action and reaction between layers in relative motion is 


equivalent to a frictional stress tending to equalize the velocities 
of adjacent layers. The magnitude of the stress per unit area 
parallel to the direction of flow is evidently proportional to the 
velocity gradient, or the rate of change of velocity per centimetre 
in passing from one layer to the next. It must also depend on 
the rate of interchange of molecules, that is to say, (1) 0n, 
number passing through each square centimetre per second i 
either direction, (2) on the average distance to which each cat 
travel before collision (ż.e., on the “mean free path”), and (3) 
on the average velocity of translation of the molecules, whi 
varies as the square root of the temperature. Similarly i 
hotter than B, or if there is a gradient of temperature betwe' 
adjacent layers, the diffusion of molecules from A to B ten 
to equalize the temperatures, or to conduct heat through the g5 
at a rate proportional to the temperature gradient, and depen A 
also on the rate of interchange of molecules in the same way 
the viscosity effect. «nat 
Conductivity and viscosity in a gas should vary in 4 sim 
manner since each depends on diffusion in a similar W al 
mechanism is the same, but in one case we have diffusion 
momentum, in the other case diffusion of heat. Viscosity ™ Cerk 
was first studied theoretically from this point of view by J- ea 
Maxwell, who predicted that the effect should be indepen, 
of the density within wide limits. This, at first sighit, parador 
result is explained by the fact that the mean free path ° imir 
molecule increases in the same proportion as the density 15 


ay, 
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ished, so that as the number of molecules crossing each square 
centimetre decreases, the distance to which each carries its momen- 
tum increases, and the total transfer of momentum is unaffected 
variation of density. Maxwell himself verified this prediction 
imentally for viscosity over a wide range of pressure. By 
similar reasoning the thermal conductivity of a gas should be 
independent of the density. Maxwell predicted a value 0.0000 
tae for the conductivity of air, and a value seven times jared 
for hydrogen on account of the greater velocity and range of its 
molecules, A. Kundt and E. Warburg found that the rate of 
cooling of a thermometer in air between 150 mm. and 1 mm. 
pressure orm ee as the pressure bei Hees At higher 
pressures the effect of conduction was masked by convection cur- 
rents, 

‘The question of the variation of conductivity with temperature 
ismore difficult. If the effects depended merely on the velocity of 
translation of the molecules, both conductivity and viscosity 
should increase directly as the square root of the absolute tem- 
perature; but the mean free path also varies in a manner which 
cannot be predicted by theory and which appears to be different 
for different gases. Experiments by the capillary tube method 
have shown that the viscosity varies more nearly as 02, but indi- 
cate that the rate of increase diminishes at high temperatures. 
The conductivity probably changes with temperature in the same 
way, being proportional to the product of the viscosity and the 
specific heat; but the experimental investigation presents diffi- 
culties on account of the necessity of eliminating the effects of 
radiation and convection, and the results of different observers 
often differ considerably from theory and from each other. The 
values found for the conductivity of air at o° C. range from 
a to 000057, and the temperature coefficient from .oors to 
0028, 

Experimental determinations of the thermal conductivities of 
gases are still somewhat scarce and discordant because of the great 
practical difficulties, but are of special interest for the elucidation 
of the law of action between molecules. The hot-wire method of 
T. Andrews (1840) offers special facilities for relative measure- 
Ments, such as the comparison of conductivities of different gases, 
aa fons eich bas Spe at a ae 
k i is object in recent years. as also 
Improved by introducing the usual compensation for end effects, 
and employing more accurate methods of electrical measurement, 
but it Temains liable to the difficulties depending on the small 

iy A ie wire and the elimination of the corrections S 
n, e determination of the thermal conductivities 0: 
id gives a means of testing the value of the numerical coeffi- 
Si f in the relation, k = fys, between the conductivity k, the 
osity n, and the specific heat s at constant volume. According 
Odes theoretical investigations of S. Chapman (1911) the value 
F is Coefficient f should be 2.5 for a gas constituted of spherically 
W A molecules, which agrees with Maxwell’s theory based 
ae Inverse fifth-power law of force, and also with experiment 
BS Onatomic molecules. Unfortunately the variation of vis- 
requger a temperature = nomadi the pion in paa 
t the viscosity should be directly proportional to T. 
o- r 
i ecules, but that the law of force is different. 
O 
i x T types of molecules. riment gives ap) - 
y a linear relation, f = 2.8167 — for tee fand the ratio 
hich one heats, This gives f = 7/4 for diatomic gases, 
values coisa: areeni with paon other. The experimental 
mic gases are much less certain. 
temarkab Peron ctivity of liquids shows in one respect a 
telition th, trast to that of gases, in that it has little or no 
Bw © viscosity. Excluding liquid metals, different liquids, 
differ little i, and glycerine, may vary widely in viscosity and yet 
diminution F conductivity. Most liquids show a very rapid 
tespondi of viscosity with rise of temperature, without any cor- 
the experi change of similar magnitude in conductivity. But 
Rases, Timental evidence is very discordant, as-in the case of 
© “*€ conductivity of liquids has been investigated by sim- 
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ilar methods, generally variations of the thin-plate or guard-ring 
method. 

The whole subject of heat conduction, both from the theoretical 
and experimental aspect, was reviewed critically in 1954 by L. R, 
Ingersoll, O. J. Zobel and A. C. Ingersoll. The subject has ac- 
quired a particularly intriguing facet through the discovery of 
heat conduction anomalies in the case of the so-called superfluids. 
Kamerlingh Onnes found in rgrr that certain metals lose all re- 
sistance to the flow of electricity when cooled to within a few 
degrees of the absolute zero of temperature (—273.15° C.). This 
appears to be caused by the shift of a certain number of electrons 
from the normal to the so-called supercondicting state. These 
electrons can pass through the body of the metal without receiving 
or giving heat to their surroundings. Other apparently related 
anomalies have been found in the study of liquid helium. When 
cooled below — 271° C., that is to within less than 2.2° of the abso- 
lute zero of temperature, some of the helium atoms can move 
freely through the body of the liquid without receiving or giving 
heat to their neighbours. See also Low-TeMPERATURE PHYSICS 
(Cryocenics); SUPERCONDUCTIVITY. 


XII. RADIATION 


It was at one time supposed that there were three distinct kinds 
of radiation—thermal, luminous and actinic, combined in the 
radiation from a luminous source such as the sun or a flame. 
The first gave rise to heat, the second to light and the third to 
chemical action. The three kinds weré partially separated by 
a prism, the actinic rays being generally more refracted, and the 
thermal rays less refracted than the luminous. This, conception 
arose very naturally from the observation that the feebly lumi- 
nous blue and violet rays produced the greatest photographic 
effects, which also showed the existence of dark rays beyond the 
violet, whereas the brilliant yellow and red were practically with- 
out action on the photographic plate. A thermometer placed in 
the blue or violet showed no appreciable rise of temperature, and 
even in the yellow the effect was hardly discernible. The effect in- 
creased rapidly as the light faded toward the extreme red, and 
reached a maximum, beyond the extreme limits of the spectrum 
(Sir Frederick William Herschel), showing that the greater part 
of the thermal radiation was altogether nonluminous, 

It is now a commonplace that chemical action, colour sensation 
and heat are merely different effects of one and the same kind of 
radiation, the particular effect produced in each case depending on 
the frequency and intensity of the vibration and on the nature 
of the substance on which it falls. When radiation is completely 
absorbed by a black substance, it is converted into heat, the quan- 
tity of heat produced being equivalent to the total energy of the 
radiation absorbed, irrespective of the colour or frequency of 
the different rays. The actinic or chemical effects, on the other 
hand, depend essentially on some relation between the period of 
the vibration and the properties of the substance acted on. The 
rays producing such effects are generally those which are most 
strongly absorbed. The spectrum of chlorophyll, the green col- 
ouring matter of plants, shows two very strong absorption bands 
in the red. The red rays of corresponding period are found to 
be the most active in promoting the growth of the plant. The 
chemically active rays are not necessarily the shortest. Even 
photographic plates may be made to respond to the red rays by 
staining them with pinachrome or some other suitable dye. The 
action of light rays on the retina is closely analogous to the action 
on a photographic plate. The retina, like the plate, is sensitive 
only to rays within certain restricted limits of frequency. The 
limits of sensitiveness of each colour sensation are not exactly 
defined, but vary slightly from one individual to another, espe- 
cially in cases of partial colour blindness, and are modified by 
conditions of fatigue. We are not here concerned with these im- 
portant physiological and chemical effects of radiation, but rather 
with the question of the conversion of energy of radiation into 
heat, and with the laws of emission and absorption of radiation in 
relation to temperature. We may here also assume the identity of 
visible and invisible radiations from a heated body in all their 
physical properties. 
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It has been abundantly proved that the invisible rays, like the 
visible, (1) are propagated in straight lines in homogeneous medi- 
ums; (2) are reflected and diffused from the surface of bodies ac- 
cording to the same law; (3) travel with the same velocity in free 
space, but with slightly different velocities in denser mediums, 
being subject to the same law of refraction; (4) exhibit all phe- 
nomena of diffraction and interference which are characteristic of 
wave motion in general; (5) are capable of polarization and double 
refraction; (6) exhibit similar effects of selective absorption. 

These properties are more easily demonstrated in the case of 

visible rays because of the great sensitiveness of the eye. But 
with the aid of the thermopile or other sensitive radiometer, they 
may be shown to belong equally to all the radiations from a heated 
body, even such as are 30 to 50 times slower in frequency than 
the longest visible rays. The same physical properties have also 
been shown to belong to electromagnetic waves excited by an 
electric discharge, whatever the frequency, thus including all kinds 
of ethereal radiation in the same category as light. 

1. Theory of Exchanges.—Pierre Prevost enunciated the 
theory of exchanges in 1791. Prevost’s leading idea was that all 
bodies, whether cold or hot, are constantly radiating heat. Heat 
equilibrium, he says, consists in. an equality of exchange. When 
equilibrium is interfered with, it is re-established by inequalities of 
exchange. If a refracting or reflecting body is introduced into a 
locality at uniform temperature, it has no effect in the way of 
changing the temperature at any point of that locality. A reflecting 
body, heated or cooled in the interior of such an enclosure, will 
acquire the surrounding temperature more slowly than would a 
nonreflector; it will less affect another body placed at a little dis- 
tance, but will not affect the final equality of temperature. Ap- 
parent radiation of cold, as from a block of ice to a thermometer 
placed near it, is due to the fact that the thermometer being at a 
higher temperature sends more heat to the ice than it receives back 
from it. Although Prevost does not make the statement in so 
many words, it is clear that he regards the radiation from a body 

as depending only on its own nature and temperature, and as in- 

dependent of the nature and presence of any adjacent body. 
Heat equilibrium in an enclosure of constant temperature such 
as that postulated by Prevost has often been regarded as a 
consequence of Carnot’s principle. Since difference of tempera- 
ture is required for transforming heat into work, no work could 
be obtained from heat in such a system, and no spontaneous 
changes of temperature can take place, as any such changes might 
be utilized for the production of work. This line of reasoning 
does not appear quite satisfactory, because it is tacitly assumed, 
in the reasoning by which Carnot’s principle was established, as a 
result of universal experience, that a number of bodies within 
the same impervious enclosure, which contains no source of heat, 
will ultimately acquire the same temperature, and that difference 
of temperature is required to produce flow of heat. Thus although 
we may regard the equilibrium in such an enclosure as being because 
of equal exchanges of heat in all directions, the equal and op- 
posite streams of radiation annul and neutralize each other in 
such a way that no actual transfer of energy in any direction 
takes place. The state of the medium is everywhere the same in 
such an enclosure, but its energy of agitation per unit volume is 

a function of the temperature, and is such that it would not be 

in equilibrium with any body at a different temperature. 

2. “Full” and Selective Radiation. Correspondence of 
Emission and Absorption.—The most obvious difficulties in the 
way of this theory arise from the fact that nearly all radiation 
is more or less selective in character, as regards the quality and 
frequency of the rays emitted and absorbed. It was shown by 
J. Leslie, M. Melloni and other experimentalists that many sub- 
stances such as glass and water, which are transparent to visible 
rays, are extremely opaque to much of the invisible radiation of 
lower frequency; and that polished metals, which are perfect 
reflectors, are very feeble radiators as compared with dull or 
black bodies at the same temperature. If two bodies emit rays of 
different periods in different proportions, it is not at first sight 

easy to see how their radiations can balance each other at the 


same temperature. 
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“heated its radiation is polarized in the same plane as the radiation 


The key to all such difficulties lies in the fundamental con 
tion, so strongly insisted on by Balfour Stewart, of the absolute 
uniformity (qualitative as well as quantitative) of the full or 
complete radiation stream inside an impervious enclosure of un 
form temperature. It follows from this conception that the pro- 
portion of the full ràdiation stream absorbed by any body in such 
an enclosure must be exactly compensated in quality as well a 
quantity by the proportion emitted, or that the emissive and ab. 
sorptive powers of any body at a given temperature must be pre. 
cisely equal. 

A good reflector, such as polished metal, must also be a feeble 
radiator and absorber. Of the incident radiation it absorbs a 
small fraction and reflects the remainder, which together with 
the radiation emitted (being precisely equal to that absorbed) 
makes up the full radiation stream. A transparent material, such 
as glass, absorbs part of the full radiation and transmits part 
But it emits rays precisely equal in quality and intensity to those 
which it absorbs, which together with the transmitted portion 
make up the full stream. 

A thin platinum tube heated by an electric current appear 
feebly luminous as compared with a blackened tube at the same 
temperature. But if a small hole is made in the side of the pol- 
ished tube, the light proceeding through the hole appears brighter 
than the blackened tube, as though the inside of the tube were 
much hotter than the outside, which is not the case to any appre- 
ciable extent if the tube is thin. The radiation proceeding through 
the hole is nearly that of a perfectly black body if the hole is 
small. If there were no hole the internal stream of radiation 
would be exactly that of a black body at the same temperature 
however perfect the reflecting power, or however low the emissive 
power of the walls, because the defect in emissive power would 
be exactly compensated by the internal reflection. 

Balfour Stewart gave a number of striking illustrations of the 
qualitative identity of emission and absorption of a substance 
Pieces of coloured glass placed in a fire appear to lose their colour 
when at the same temperature as the coals behind them, because 
they compensate exactly for their selective absorption by radiat- 
ing chiefly those colours which they absorb. Rock salt is remark 
ably transparent to thermal radiation of nearly all kinds, but iti 
extremely opaque to radiation from a heated plate of rock salt, 
because it emits when heated precisely those rays which it absorbs. 
A plate of tourmaline cut parallel to the axis absorbs almost 
completely light polarized in a plane parallel to the axis, 
transmits freely light polarized in a perpendicular plane. When 


which it absorbs. In the case of incandescent vapours, the exact 
correspondence of emission and absorption as regards wave len 
or frequency of the light emitted and absorbed forms the foul 
dation of the science of spectrum analysis. Joseph von Fraunhofer 
had noticed the coincidence of a pair of bright yellow lines 3 
in the spectrum of a candle flame with the dark D lines M 
solar spectrum, a coincidence which was afterward more: ext 
verifed by W. A. Miller. Jean B. L. Foucault found that 
flame of the electric arc showed the same lines bright in its : 
trum, and proved that they appeared as dark lines in the ote 
wise continuous spectrum when the light from the carbon Pa 
was transmitted through the arc, Sir George Stokes gave 
dynamical explanation of the phenomenon and illustrated it” 
the analogous case of resonance in sound. G. R. Kirchhoff co 
pleted the explanation of the dark lines in the solar spectrum a 
showing in 1860 that the reversal of the spectral lines depen 
on the fact that the body of the sun giving the continuous 4 
trum was at a higher temperature than the absorbing layet 
gases surrounding it. SAC 
Whatever the selective radiation from a body, the radiation 
light of any particular wave length cannot be greater than 4 ¢® 
fraction E of the radiation R of the same wave length from. 
black body at the same temperature, The fraction Æ meas 4 
emissive power of the body for that particular wave length, ipl 
cannot be greater than unity, The same fraction, by the pry 
of equality of emissive and absorptive powers, will measur? H 
proportion absorbed of incident radiation R’. 
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If the black body emitting the radiation R’ is at the same tem- 
perature as the absorbing layer, R= R, the emission balances the 
absorption, and the line will appear neither bright nor dark. If 
the source and the absorbing layer are at different temperatures, 
the radiation absorbed will: be ÆR’, and that transmitted will be 
R'— ER’. To this must be added the radiation emitted by the 
absorbing layer, namely ER, giving R’ — E(R’ — R). The lines 
will appear darker than the background R’ if R’ is greater than R, 
but bright if the reverse is the case. The D lines are dark in the sun 
because the photosphere is much hotter than the reversing layer. 
They appear bright in the candle flame because the outside mantel 
of the flame, in which the sodium burns and combustion is com- 
plete, is hotter than the inner reducing flame containing the in- 
candescent particles of carbon which give rise to the continuous 
spectrum, This qualitative identity of emission and absorption 
as regards wave length can be most exactly and easily verified for 
luminous rays, and we are justified in assuming that the relation 
holds with the same exactitude for nonluminous rays, although 
in many cases the experimental proof is less complete and exact. 

3. Relation Between Radiation and Temperature.—As- 
suming, in accordance with the reasoning of Balfour Stewart and 
Kirchhoff, that the radiation stream inside an impervious enclo- 
sure at a uniform temperature is independent of the nature of the 
walls of the enclosure, and is the same for all substances at the 
same temperature, it follows that the full stream of radiation in 
such an enclosure, or the radiation emitted by an ideal black body 
or full radiator, is a function of the temperature only. The form 
of this function may be determined experimentally by observing 
the radiation between two black bodies at different temperatures, 
which will be proportional to the difference of the full radiation 
streams corresponding to their several temperatures. The law 
now generally accepted was first proposed by Joseph Stefan as an 
empirical relation, 

John Tyndall had found that the radiation from a white-hot 
platinum wire at 1,200° C, was 11.7 times its radiation when dull 
ted at 525° C. Stefan (1879) noticed that the ratio 11.7 is 
nearly that of the fourth powers of the absolute temperatures as 
estimated by Tyndall. On making the somewhat different as- 
sumption that the radiation between two bodies varied as the 
difference of the fourth powers of their absolute temperatures, he 
found that it Satisfied approximately the experiments of Dulong 
and A, T. Petit and other observers. According to this law the 
tadiation between a black body at a temperature T and a black 
enclosure or a black radiometer at a temperature Tọ should be 
Proportional to (74-744). The law was very simple and con- 
Jerienh in form, but it rested so far on very insecure foundations. 
i temperatures given by Tyndall were merely estimated from 

e colour of the light emitted, and might have been some hundred 
fe in error. We now know that the radiation from polished 
eee is of a highly selective character, and varies more nearly 
5 fe fifth power of the absolute temperature. 
Po agreement of the fourth-power law with Tyndall’s experi- 
Pi Sees therefore to be attributed to a purely accidental error 
ye imating the temperatures of the wire. Stefan also found a 
a air agreement with J. W. Draper’s observations of the in- 

sity of radiation from a platinum wire, in which the temperature 
part wire was deduced from the-expansion. Here again the ap- 
fener was largely the result of errors in estimating the 
h plating arising from the fact that the coefficient of expansion 

o ao increases considerably with rise of temperature. 
concern, bie the experimental results available at that time were 
cal eae | Stefan’s law could be regarded only as an empiri- 
PRTA ession of doubtful significance. But it received a much 
even then portance from theoretical investigations which were 

EAE M progress, James Clerk Maxwell (Electricity and 
magneti m, 1873) had shown that a directed beam of electro- 
Surface fr eats or light incident normally on an absorbing 
of the a i : ld Produce a mechanical pressure equal to the energy 
this idea ation per unit volume. A. G. Bartoli (1875) took up 
radiation nS made it the basis of a thermodynamic treatment of 
Hull in vot? N. Lebedev in 1899, and E. F. Nichols and G. F. 

1901, proved the existence of this pressure by direct ex- 
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periments. L. Boltzmann (1884) employing radiation as the work- 
ing substance in a Carnot cycle, showed that the energy of full 
radiation at any temperature per unit volume should be pro- 
portional to the fourth power of the absolute temperature. 

The proof given by Boltzmann may be somewhat simplified if 
we observe that full radiation in an enclosure at constant tempera- 
ture behaves exactly like a saturated vapour, and must: therefore 
obey Carnot’s or Clapeyron’s equation (see THERMODYNAMICS), 
The radiation pressure at any temperature is a function of the 
temperature only, like the pressure of a saturated vapour. If 
the volume of the enclosure is increased by any finite amount, the 
temperature remaining the same, radiation is given off from the 
walls so as to fill the space to the same pressure as before. The 
heat absorbed when the volume is increased corresponds with 
the latent heat of vaporization. In the case of radiation, as in the 
case of a vapour, the latent heat consists partly of internal energy 
of formation and partly of external work of expansion at constant 
pressure. 

Since in the case of full or undirected radiation the pressure 
is one-third of the energy per unit volume, the external work for 
any expansion is one-third of the internal energy added. The 
latent heat absorbed is, therefore, four times the external work of 
expansion. Since the external work is the product of the pressure 
P and the increase of volume V, the latent heat per unit increase 
of volume is four times the pressure. But by Carnot’s equation 
the latent heat of a saturated vapour per unit increase of volume 
is equal to the rate of increase of saturation pressure per degree 
divided by Carnot’s function or multiplied by the absolute tem- 
perature. Expressed in symbols we have, 


T(dP/dT) = L/V = 4P (12) 


where (dP/dT) represents the rate of increase of pressure. This 
equation shows that the percentage rate of increase of pressure is 
four times the percentage rate of increase of temperature, or that 
if the temperature is increased by 1%, the pressure is increased 
by 4%. This is equivalent to the statement that the pressure 
varies as the fourth power of the temperature, a result which is 
mathematically deduced by integrating the equation. 

4, Experimental Verification of the Fourth-Power Law. 
—The verification of this law requires (1) a black body or bodies 
capable of emitting full radiation at a series of different tempera- 
tures over an extended range, (2) a thermometer or thermometers 
capable of measuring these temperatures on the absolute scale, 
(3) a bolometer or thermopile (see below) capable of giving ac- 
curate relative values of the intensity of the radiation emitted in 
each case. 

These conditions were approximately satisfied by the experi- 
ments of Schneebeli (1884), who employed an air thermometer 
heated to various temperatures in a furnace, and observed the 
radiation from the bulb through a small aperture in the walls of 
the furnace. With this arrangement the radiation observed would 
be nearly that of a black body, but the verification was rather 
rough in some respects. Measurements by J. T. Bottomley, A. 
Schleiermacher, L. C. H. F. Paschen and others, of the radiation 
from electrically heated platinum, failed to give results in agree- 
ment with the fourth-power law on account of variations in the 
quality of the radiation, but greatly extended and improved meth- 
ods of measuring radiation in other respects. 

The most complete series of experiments, covering the range 
of the gas thermometer at the time available, were those of O. R. 
Lummer and E. Pringsheim (1897). They used a black body 
heated by steam at roo° C. for standardizing their bolometer, 
and, as their radiator, a black body consisting of a copper sphere 
heated in a salt bath for the range 200° to 600° C., and an iron 
cylinder heated in a gas muffle for the range 600° to 1,250° C. 
The temperatures were taken with a high-range mercury thermome- 
ter, and with thermocouples, corrected to the gas-scale by direct 
comparison with a gas thermometer up to 1,150° C. One of the 
chief experimental difficulties of this investigation is the wide 
range of variation of the intensity of the radiation to be measured, 
which is nearly 450 times as great at 1,250° C. as at roo° C. 
They employed a very sensitive form of bolometer, and a galva- 
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nometer capable of giving a deflection of 336 mm. under standard 
conditions, with a beam of radiation 16 mm. square at a distance 
of 633 mm. from the black body at 100° C. For the higher in- 
tensities it was necessary to reduce the sensitivity in a known 
ratio by varying the distance of the bolometer from the source, 
and the current in the bolometer circuit. The results for the 
relative intensities agreed on the average to about 1% with the 
fourth-power law over the whole range of the observations. The 
law has since been verified up to 1,500° C. by extending the range 
of the gas thermometer and thermocouples, and down to —250° C, 
with bolometers. 

5. Sensitive Radiometers—The term radiometer may be 
applied to any instrument adapted for measuring radiation, but 
we are here concerned chiefly with those types which are equally 
sensitive to radiant energy of all the wave lengths present in the 
radiation from a hot body. We may therefore omit the selenium 
cell which is very sensitive to luminous radiation, and the photo- 
electric cell for actinic rays, since these are- comparatively insensi- 
tive to the infrared rays, and do not satisfy the condition of 
measuring total energy irrespective of wave length. The instru- 
ments chiefly employed at the present time for measurements of 
heat radiation, are the thermopile and the bolometer, the action 
of which depends on the same principles as those involved in the 
construction and operation of the corresponding types of elec- 
trical thermometers, namely the thermocouple and the electrical 
resistance thermometer, the theory of which is more fully dis- 
cussed in the article THERMOMETRY. 

The thermopile and bolometer are in fact essentially electrical 
thermometers, with sensitive receiving surfaces for the absorption 
of radiation, and especially designed for measuring the small 
differences of temperature thereby produced. The sensitivity and 
accuracy of these instruments depend to a great extent on the 

galvanometer and electrical measuring apparatus with which they 
are employed. 

One of the oldest and most sensitive radiometers is the Melloni 
thermopile, the invention of which led to so many advances in 
the theory and measurement of radiation. Sensitivity is secured 
by using antimony and bismuth alloys (A and B), a single couple 
of which may give as much as 120 pv for a difference of tem- 
perature of 1° C. between the hot and cold junctions. With too 
couples connected in a continuous series A~B-A-B-A and so 
on, packed as usual in the form of a cube with alternate junc- 
tions on opposite faces, an electromotive force of 12 mv would 
be obtainable per 1° C. difference of temperature between the 
receiving surfaces of the pile. The chief defect of this type of 
instrument in practice is that it has a large thermal capacity be- 
cause of its massive construction, and takes a long time to reach 
its maximum temperature. For many purposes quickness of action 
is quite as important as sensitivity in millivolts per degree, and 
the accuracy obtainable depends to a great extent on constancy 
of zero. In such cases the Melloni pile will be a most unsuitable 
instrument to employ, though it is still often used for demonstra- 
tion purposes. 

The conditions affecting quickness and constancy were first 
clearly elucidated by C. V. Boys (1888) in the construction of his 
radiomicrometer, in which the thermopile and galvanometer were 
combined in a single instrument. This was effected by attaching 
a very light A-B couple to a loop of copper wire suspended be- 

tween the poles of a powerful magnet by means of a fine quartz 
fibre, which made it possible to combine the advantage of maximum 
deflection for weak sources of radiation with quickness of action 
and constancy of zero, 

A similar arrangement was adopted some years later by W. Dud- 
dell in his thermogalvanometer, for measuring small alternating 
currents. The current to be measured is passed through a small 
heater fixed close below the suspended thermocouple, the deflec- 
tions of which are approximately proportional to the square of 
the current, The radiomicrometer is essentially the same instru- 
ment except that the suspended thermocouple is heated by radia- 
tion incident on a blackened disk of copper or silver foil, and 
that its constant is determined by exposure to a known source 
of radiation, such as a standard candle at a considerable distance. 
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The instrument must be set up like a sensitive galvanometer, and 
carefully leveled on a good foundation in a permanent Position, 
and the radiation to be measured must be brought to the Teceiver 
in a horizontal direction. In this respect the combination of the 
thermopile and sensitive galvanometer in a single instrument iş 
less convenient in practice than the use of a separate thermopile 
in conjunction with a fixed galvanometer, since in the latter case 
the thermopile can be adjusted in any desired position inde. 
pendently of the galvanometer, and the sensitivity may easily 
be altered in a known ratio according to requirements by vary: 
ing the resistance in the circuit without changing the position of 
either source or receiver. 

The bolometer invented by S. P. Langley in 1878 depends for 
its action on change of electrical resistance, and consists essentially 
of a pair of grids of thin blackened foil of nearly equal resistance 
balanced one against the other in a Wheatstone bridge: Both are 
equally affected by changes in the temperature of the instrument, 
but if one grid is exposed to radiation while the other is screened, 
the resulting difference of temperature between them produces a 
current through the galvanometer approximately proportional to 
the intensity of the radiation. The whole exposed area of the 
grid constitutes the receiving surface, and extreme quickness of 
action can be secured by using very thin foil. The bolometer 
permits a wide range of variation of sensitivity since (in addition 
to other methods available with the thermopile) the current 
through the grids may be increased with a proportional increase 
in the deflection of the galvanometer. For this reason the sensi- 
tivity of a bolometer may considerably exceed that of a thermopile 
under otherwise similar conditions, There is, however, a practical 
limit to the increase of sensitivity thus obtainable, because of the 
heating effect of the current which produces a rise of temperature 
in the grids proportional to the square of the current. When this 
becomes excessive, the zero is liable to wander and no further im- 
provement in accuracy of measurement can be gained. One can 
obtain the greatest change of specific electrical resistance for & 
small increment of temperature and, as a consequence, the greatest 
bolometric sensitivity by the use of a strip of metal or alloy 
maintained at a temperature so low that the material is just 


within the superconducting state; under these conditions the 


thermal fluctuations (Brownian movement) are also reduced to 
a minimum, i 

A linear thermopile, in which all the sensitive junctions are 
arranged in a vertical line, is entirely free from this source 0 
trouble and is generally superior to the bolometer in point of str 
bility of zero, Fig. 9 illustrates the construction of the Moll li 
ear thermopile which is probably the most perfect instrument 0 
this type in respect to constancy of zero as well as quickness 
action, There are 20 thermocouples arranged with their hot june 
tions in a vertical line behind the centre of the slit. The me 
employed are the alloys constantan and manganin, both of oi 
possess the property that their resistance does not vary appreciably 
with temperature. These alloys 
have the required mechanical 
properties and can be rolled into 
very thin strips, which afford 
excellent receiving surfaces and 
respond with extreme quickness. 
One half of each strip consists of 
constantan and the other half of 
manganin. The strips are con- 
nected in a continuous series, 
C-M-C-M-C and so on, the cold 
junctions on either side being 
soldered to copper studs fixed in 
insulating blocks at right angles 
to the plane of the strips. The 
function of these studs is to keep 
the cold junctions at a uniform 
temperature as nearly as possi- 
ble the same as that of the en- 
closing case. Great constancy 
of zero and steadiness of deflec- 
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tion is thus obtained. Thus although the thermoelectric power 
of a single constantan-manganin couple is only about 40 pv per 
degree, or less than a third of that obtainable with the antimony- 
bismuth alloys (which are brittle and difficult to work), the su- 
perior quickness and constancy and facility of construction of the 
constantan-manganin pile make the latter a more accurate and 
convenient instrument in practice. 

Jn measuring the intensity of radiation at a distance from the 
source, where there is no restriction on the area of the beam re- 
ceived, the bolometer has the advantage that it can easily be made 
of any desired area, and that increase of area permits an increase 
of sensitivity. This condition cannot be satisfied easily in practice 
with a thermopile since the multiplication of couples involves a 
corresponding increase of resistance; but in dealing with images, 
such as spectral lines, of limited area, the thermocouple has the 
advantage that its sensitive receiving surface can be made to 
coincide with that of the image to be measured, as in the coronal 
pile for observing the sun’s corona, Thus in the extreme case of a 
point image, such as that of a star, the single couple has a great 
advantage over the bolometer, which could not easily be made 
of the required size. 

By using very small single couples enclosed in a vacuum to re- 
duce external loss of heat, W. W. Coblentz (Lick observatory, 
1915) succeeded in obtaining remarkably accurate measurements 
of the relative thermal intensities of star images in a large reflect- 
ing telescope. The vacuum thermopile devised by Moll, with a 
differential pair of junctions enclosed in a vacuum, would probably 
be well suited for this kind of work, as the effect of sky radiation 
would be compensated very accurately, 

The Crookes’ radiometer, with a delicately suspended vane in 
a vacuum of about 0.02 mm., as improved by Nichols, can be made 
neatly equal in sensitivity to the radiomicrometer of Boys, but 
has the disadvantage of requiring the radiation to be introduced 
through a window, which may in many cases give rise to uncer- 
tainty because of selective absorption, in addition to the difficulty 
of maintaining a constant vacuum. 

During World War II there arose a military need for fast and 
sensitive devices for detecting infrared radiation, a need which 
stimulated the development of several new types of radiometric 
methods marking an advance in this field. It was found possible 
to produce thin ribbons of semiconductors which had a remarkably 
high change of electrical resistance for a small increment in tem- 
Fate caused by impinging heat radiation; the term thermister 

as been used to designate these units. Marcel Golay and his 
SaR developed a thermopneumatic cell in which the heat 
i thin i caused a small amount of gas to expand, thereby moving 
lieht b iaphragm with a mirror surface and deflecting a visible 
een across a photoelectric cell; this came to be generally 
i Bie - the “Golay detector” and has had wide use, especially 
tel red spectrographs where extremely sensitive and fast de- 
ection is required, 

» H. Andrews and his associates built an infrared detector, 
fe ae teceiver a ribbon of niobium nitride, maintained in the 
Fn Te an seen the norae ee sperren daaik 
ni AA w temperature (—25; .), necessary 

dina kind of electrical conduction, is produced bya mixture 
a small and crystalline hydrogen kept under a partial vacuum in 
ribbon of nope aacketed copper vessel called a cryostat. The 
mm. thick) tum nitride (5 mm. long, 0.3 mm. wide and 0,006 
a plastic see cemented to the top of a small copper post with 
Tock-salt Se and located in the vacuum chamber behind a 
object under x which permits the heat radiation from the 
Vacuum che sl servation to pass from the atmosphere into the 

mber and onto the receiver. 
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heat radiation falling on the bolometer. The instrument responds 
in less than one thousandth of a second. Because of this it is possi- 
ble to use the device as a receiver in infrared television, a special 
kind of television by which the images of distant moving objects 
can be detected in complete darkness by means of the invisible heat 
radiation which they emit; the objects are scanned by an oscillating 
mirror and the images are presented to the observer on a fluores- 
cent screen, similar to that used in standard television. This 
type of heat receiver is commonly referred to as a superconducting 
bolometer. 

These devices developed during World War II are described in 
the Journal of the Optical Society of America (1946) together with 
a critical evaluation of their respective speed and sensitivity by 
Bell, Buhl, Nielsen and Nielsen. The superconducting bolometer 
appears to have the highest figure-of-merit of any detector of 
heat radiation developed by the mid-1960s; i.e., the best combina- 
tion of sensitivity and speed. It was subsequently used by R. D. 
Fowler, M. C. Williams and D, H. Andrews to detect the heat pulse 
produced by the impact of a single helium atom (alpha particle) 
ejected by a radioactive polonium atom (1949). 

6. Absolute Measurement of Radiation—The absolute 
measurement of the constant of radiation o in the fourth-power 
law 


R = o(T* — To‘) (13) 


is required for estimating the quantity of radiation R emitted 
per second per unit area by a black surface at the absolute tem- 
perature 7. The law having been verified qualitatively, as pre- 
viously described, by observing relative values at different 
temperatures, it suffices for the determination of the constant o to 
select one particular temperature of the source, and to observe the 
intensity of the radiation received at a known distance with a 
receiver capable of giving the result in absolute measure, such as 
watts per second, : 

It is first necessary that the temperature of the emitter 
should be uniform and accurately known. For this reason a black 
body enclosure at 100° C. or T = 373.1 is commonly selected. 
The objection to this is that the intensity of the radiation is com- 
paratively feeble and the quantity of heat to be measured incon- 
veniently small as compared with accidental errors. A high 
temperature such as T = 1,273° gets over this difficulty, but such 
temperatures are not known with sufficient accuracy, and are not 
easily regulated with the necessary uniformity and constancy. It 
appears best to select an intermediate temperature, such as the 
boiling point of sulfur (S.B.P.) at 444.6° C. or T = 717.6°, which 
has been determined with great care, and is easily maintained con- 
stant. 

Fig. 10 shows the essential points of a black body emitter em- 
ployed for this purpose. The black body consists of a double- 
walled enclosure constructed of sheet iron with brazed or welded 
joints, which must be absolutely tight to prevent any escape of the 
vapour. The sulfur is boiled in an iron boiler located in a fume 
cupboard at a lower level, and the vapour is brought up to the ap- 
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paratus through a long iron tube to avoid any possibility of super- 
heating. When the sulfur boils, the heavy brown vapour soon 
makes its appearance in the glass condenser tube at the top of 
the apparatus. This tube is open at the top, and is exposed without 
lagging for a height of two or three feet. The boiler flame is 
regulated to keep the level of the vapour constant about halfway 
up the tube. The condensed liquid flows back through a small tube 
to the bottom of the boiler, and the apparatus will work for days 
with hardly any attention. The actual temperature inside the en- 
closure is observed occasionally with a long platinum thermometer, 
and is always a few tenths of a degree lower than that of the va- 
pour because of loss by radiation. The inside of the enclosure is 
usually blackened in the first instance with platinum black, but 
soon becomes coated in any case with a protecting film of black 
oxide of iron, which is generally black enough for the purpose. 
The emitted beam is defined by an accurately turned aperture in a 
blackened diaphragm, cooled by a copious circulation of water at 
or near the atmospheric temperature: 

The method of taking an observation consists in exposing the 
receiver, at a distance d from the diaphragm along the axis of the 
aperture, to the full normal beam of radiation, and taking a read- 
ing of the heat received. The aperture is then closed by the water- 
cooled shutter shown in the figure, and a zero reading is taken. 
The effect of closing the shutter is to substitute for the beam of 
full radiation at the temperature T of the enclosure, a beam from 
an exactly equal area of the shutter at the temperature Tọ, which 
is the same as that of the diaphragm. The observed difference be- 
tween the two readings gives the value of o(7* — Tp‘) as required 
in the equation, and eliminates any accidental stray radiation, 
which may affect the zero of the receiver, but is not altered by 
closing the shutter. If T = 717.6° and Tọ = 290°, the correction 
for To* is less than 1.6%, so that a defect of 5% in the effective 
blackness of the diaphragm or shutter would give an error of less 
than 1 in 1,000 in the result for the constant ø, and it is not neces- 
sary to know the value of Tọ with great accuracy. The case is quite 
different, however, in using a black body at 100° C. or 373.1° K. 
in the same manner. The correction for To would then be nearly 
37%, or 23 times larger, and a defect of -5% in the blackness of 
the shutter might produce an error of nearly 2% in the result. 

This fact, in addition to the other difficulties above mentioned, 
has often led to appreciable errors in the use of a black body at 
100° C. for purposes of reference, and is one of the chief reasons 
why it is desirable to use a black body at a reasonably high tem- 
perature for the determination of the constant ø. Accidental 
errors of this kind, resulting from invisible reflections and stray 
radiation, are most perfectly avoided by completely enclosing the 
receiver in a water-cooled aluminum casting (aluminum for light- 
ness and high conductivity) at the same temperature as the dia- 
phragm and shutter. The casting has a removable lid permitting 
easy access for preliminary measurements and adjustments of dis- 
tance, etc., but this method is so elaborate that it has seldom been 
attempted. It is also essential to exclude products of combustion 
such as CO, CO, and SO; which are highly absorbent for infrared 
radiation. 

7. Absolute Radiometers—The measurement of the radia- 

tion in absolute units is a more difficult part of the problem than 
that of securing a good approximation to full radiation at a known 
temperature. Instruments designed for absolute measurement 
were first developed for measuring the intensity of solar radiation. 
and were called pyrheliometers. The usual method, as first em- 
ployed in C. S. M. Pouillet’s pyrheliometer, was to receive the 
solar radiation on a blackened disk of known area and thermal 
capacity and to observe the rise. of temperature produced in a 
given time. The original apparatus was rather sluggish in action, 
and the correction for heat loss somewhat uncertain. The method 
was improved by Sir G. G- Stokes, J. Violle and A. Crova, by using 
disks of small thermal capacity and high conductivity, protected 
from stray radiation by an enclosure at constant temperature. It 
is still largely employed for solar radiation, but is much less suit- 
able for weak sources, such as are generally used in laboratory ex- 
periments, for which some electrical method of compensation is 
more convenient and accurate. 
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Angstrim Pyrheliometer—One of the oldest and best of the 
compensation methods was first devised by K. Angstrom (1893) 
for measuring solar radiation. His pyrheliometer is illustrated jy 
fig. 11 and 12, and depends on balancing the radiation by ele. 
tric heating. 

The front view, fig. 11, shows the pair of blackened strips of 
very thin manganin, 2 cm. long and 2 mm. wide, one of which i 
exposed to the radiation to be measured while the other is heateq 
to the same temperature by an electric current. In this case the 
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FIG. 11.—ANGSTROM PYRHELIOME- 
TER, SHOWING FRONT VIEW OF 
‘STRIPS 

Radiation received by one strip Is meas- 
ured by heating the other with an 
electric current to same temperature, 
as indicated by a thermocouple 


heat received from the radiation 
by one strip would evidently be 
equal to that generated by th 
current in the other, provided 
that the two were alike in all re- 
spects. Thus if R? is the radiant 
heat absorbed per square centi 
metre, b the breadth of the strip, 
C the current in amperes ands 
the resistance in ohms per centi 
metre, the value of R! in watts 
per square centimetre is given by 
the simple relation, R1 = C%/b, 
The ebonite block carrying the 
strips and their connecting termi- 
nals is fitted in a brass tube the 
front of which is closed by a ap 
with two slits corresponding in 
position with the strips. A swiv- 


eling shutter behind the cap permits the screening of either strip. 
The current is turned on the screened strip by the switch at the 
back and is adjusted by the rheostat until the galvanometer con 
nected to the thermocouple indicates equality of temperature by 
absence of deflection. The thermocouple consists of a loop of fn 
constantan wire, the ends of which are connected to strips of cop 
per foil attached to the backs of manganin strips as indicated in 
the diagram of connections (fig. 12). Each copper strip 15 at 
tached as closely as possible to its manganin strip, but is insulate 
from it by thin silk paper and shellac. The copper strips provide 
a reliable attachment for the two junctions of the couple and hep 
to equalize the temperature of the strip. 

The object of balancing one strip against the other is to make 
the reading as sensitive as possible and to eliminate any disbut 
ances depending on changes of temperature of the case, whi 
would affect both strips equally. To eliminate small differences 


between the strips, the reading is 
repeated with the second strip 
screened and heated by the cur- 
rent while the first is exposed to 
radiation. The mean of the re- 
sults is free from errors resulting 
from want of symmetry, provided 
that such errors are small. In 
this balance method of observa- 
tion the result is practically inde- 
pendent of the accuracy of the 
galvanometer, but an error of 1% 
in the current C as measured by 
the ammeter would give an error 
of 2% in the result, since it de- 
pends on C?. The result also de- 
pends on the breadth of the strip 


b and on its resistance r per centimetre, both of which 
to measure accurately, more especially when the strip i 
with smoke, which makes the edge somewhat ill-defined. d 
case the value of R, representing the heat actually absorbe whi? 
depend on the coefficient of absorption of the smoke film, erell 
is generally taken as 98% but may vary somewhat for 
wave lengths and different smoke films. 

Kurlbaum’s bolometric method can be applied to any 
bolometer of suitable construction, and avoids some of 
culties of measurement inherent in Angstrém’s meth 
troduces others which make it less convenient for solar 
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The method consists in observing the deflection D of the gal- 
yanometer when the bolometer is exposed to the radiation to be 
measured and is traversed by the small current ¢ usually employed. 
The grid is then screened from radiation, and the current is in- 
creased to a larger value C such that the galvanometer gives the 
same deflection D because of the additional heat generated by the 
current in the grid. The intensity of the radiation Rt in watts per 
square centimetre is given in terms of the resistance r per square 
centimetre of the grid by the formula, Rt = r (C? — ¢2)C/c, „The 
difficulty of measuring the width of the strips may be avoided by 
using a pair of similar grids, adjusted in such a way that the strips 
of the second are behind the spaces between the strips of the first. 
The whole area of the grid may thus be utilized, and r is the whole 
resistance in ohms divided by the area in square centimetres. The 
factor C/c is required in the formula to allow for the fact that 
the deflection D of the galvanometer for a given increase of re- 
sistance of the grid is directly proportional to the current. The 
accuracy of measurement of the currents C and ¢ is rather more 
important than in Angstrém’s method, but the bolometric method 
avoids the measurement of b and makes that of r very easy. On 
the other hand it is necessary to balance the bolometer against 
manganin resistances which are not appreciably affected by the 
current C. This makes it impossible to compensate for changes 
in the temperature of the surroundings in the usual way (by bal- 
ancing the receiving grid against a precisely similar grid) since 
both would be equally heated by the current C. F. Kurlbaum em- 
ployed a black body at 100° C. as source, and the actual rise of 
temperature of the grid due to the incident radiation with the 
small current c was only about a tenth of 1° C. The rise of tem- 
perature caused by increasing the current from ¢ to C would be 
less than this in the ratio c/C. The successive observations of 
radiation. and current heating would be unequally affected by 
any change in the surrounding conditions, and the difficulties of 
the method make it unsuitable for employment except in the 
laboratory with weak sources under very steady conditions. 
Employing this method Kurlbaum (1898) found the value 
7= 5.32 X 10-5 ergs per square centimetre per second, or 
5.32 X 1071? w, per square centimetre, but this rested on a 
Somewhat doubtful estimate of the absorption coefficient of the 
bolometer employed, and was raised at a later date (1912) from 
5:32 to.5.45. L. C. Paschen and W. Gerlach (1912) employed a 
modification of Angstrém’s method, but with a single strip (in 
place of a pair of strips) of measured area and resistance, which 
Was alternately exposed to the radiation to be measured and heated 
7 4 measured electric current. The rise of temperature of the 
Bee mes indicated, and adjusted approximately to the same value 
k either case, by observing the deflection of a galvanometer con- 
ected to a linear pile fixed in position close behind the strip but 
not in contact with it, 
a ne = ae is inferior in some respects to Angstrém’s, especially 
ee sence of a balancing strip, and in its dependence on the 
eae observation of successive deflections. On the other hand 
than i estrip employed by Paschen and Gerlach is easier to make 
eat ae compound strip employed by Ångström, and the measure- 
ores its breadth b and resistance r per centimetre should be 
i pray They used a linear thermopile equal in length to 
sa R and deduced the value of r per centimetre from measure- 
Tessie he whole length and resistance, whereas Ångström 
of needle r Dy: observing the potential difference between a pair 
apart apres Potential terminals fixed at a distance of 1 cm. 
strip whil rought into contact with the central portion of the 
t hiaten a measured current was passing through it. This was 
a single Operation, but was necessitated by the fact that he used 
be some poule at the centre of the strip, and that there might 
end of ‘etna about the resistance of the contacts at the 
Satisfacto, iat since the compound strip could not be soldered 
Gerlach’ ae the terminal plates. 3 
applied Ra ater measurements (1916), in which corrections were 
atmospheri, the imperfect blackness of platinum black and, for 
3 ed absorption, gave a final value g = 5.80 X 10~™* w. 
Original centimetre which, though appreciably lower than his 
uncorrected value, 5.85, was still nearly 7% higher than 
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Kurlbaum’s final value 5-45 by the bolometric method. It was 
suggested that these discrepancies might be because of inequalities 
of temperature resulting from loss of heat by conduction from the 
ends of the strip. Coblentz and Emerson (1916) endeavoured to 
avoid this difficulty by attaching potential terminals to the strip at 
a short distance from the ends. These terminals tend to cool the 
strip locally, but they estimate the cooling effect as only about 
0.3%. Comparing a number of different receivers of this type 
they found variations amounting in some cases to 2%, with a 
probable order of 1% for the accuracy of the mean. They gave 
a final value 5.73 for the constant after applying corrections for 
imperfect blackness and atmospheric absorption. 

The radio balance, employed by H. L. Callendar (1910), was 
the first serious attempt to eliminate uncertain coefficients of 
absorption (which depend on the wave length of the radiation as 
well as on the blackness and conductivity of the film) by employ- 
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The radiation to be measured is received in a blackened copper cup giving prac- 
tically complete absorption, and is balanced by heat absorbed in a Peltier thermo- 
junotion 

ing a black body receiver, designed to give complete absorption 
with an error of less than 0.1%. The construction of this receiver, 
which can be used in any position, is illustrated in fig. 13, on an 
enlarged scale. The radiation to be measured is admitted through 
an optically worked aperture of 2 mm. diameter (which is com- 
paratively easy to measure with the requisite degree of accuracy) 
and falls on the bottom of a small copper cup, where it is directly 
compensated by the absorption of heat arising from the Peltier ef- 
fect in a thermojunction formed between the cup and a constantan 
wire through which a suitable current is passed. Any change of 
temperature of the cup is indi- 
cated by a sensitive galvanome- 
ter, connected to a thermopile in 
which the cup is mounted as 
shown in fig. 14. The junctions 
of the pile are insulated from the 
cup by thin silk paper and paraf- 
fin wax, which is nonhygroscopic, 
and are bound firmly round the 
cup with a lapping of fine silk. 
The pile wires are iron and con- 
stantan, each o.2 mm. in diame- 
ter, and are sufficiently stiff to 
hold the cup securely in place. 
The cold junctions of the pile are 
similarly fixed to a copper cylin- 
der screwed to the base of the 
copper box 5 mm. thick, enclos- 
ing the sensitive parts of the ap- 
paratus at a uniform temperature, 
which is indicated by a delicate 
mercury thermometer with its 
bulb inserted between the two 
piles. Since it is always desirable to take observations by a bal- 
ance method (most especially in measuring strong sources of radi- 
ation, such as 1 cal. per square centimetre per minute, or 0.07 W. 
per square centimetre, which would give unbalanced deflections of 
the galvanometer of the order of 7,000 mm.) the cup exposed to 
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radiation is balanced against a similarly mounted cup, as indicated 
in the diagram of connections in fig. 15, the piles in which the 
cups are mounted being connected in opposition in the galvanome- 
ter circuit. This method gives perfect elimination of external 
disturbances because of the small size and high conductivity of the 
copper box in which the two piles are enclosed. 

The advantage of using the Peltier effect for the absolute meas- 
urement of radiation, in place of the more familiar Joule effect 
employed in other instruments such as the Angstrém pyrheliome- 
ter, is that heat reception can be directly compensated by heat 
absorption, and that the heat absorbed is proportional to the cur- 
rent C (instead of to C?) and changes sign when the current is 
reversed. The value of the Peltier coefficient P for a single 
copper-constantan junction as here employed is approximately 
12 mv, which when multiplied by the current C in amperes gives 
the heat absorption PC in milliwatts, Thus with an aperture of 
2 mm. in diameter the current required to compensate radiation 
of intensity 0.07 w. per square centimetre, which is near the mean 
for sunshine, is about 200 milli- 
amperes with a single couple. In “M“;™*® be), Ze Ree oan 
actual practice the same current eng 
C is passed through the Peltier 
junctions of both cups so that 
the exposed cup is cooled while 
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strong sources up to 0.4 w. per 
square centimetre, without 
changing the 2 mm. aperture, 

In taking readings by this 
method, one cup is exposed to 
radiation while the other is 
screened, and the current is adjusted to reduce the deflection of 
the galvanometer to zero. After reading the current, the radiation 
is switched over to the other cup (by moving a shutter close in 
front of the aperture and behind the tin-plate screen in fig. 14) 
and the current is simultaneously reversed without altering its 
value. This procedure has the effect of exactly eliminating any 
small heating effect in the wires conveying the current to the cups, 
and gives the simple formula R’ = 2PC/a, for the intensity R’ 
of the radiation received in terms of the aperture a in square centi- 
metres. If the radiation is variable, as is usually the case with 
sunshine even on the clearest day, it is preferable to keep the cur- 
rent constant and to observe the small residual deflections of the 
galvanometer, which are readily translated into milliamperes by 
observing the deflection produced by reversing a small current 
when both cups are screened, If the piles are not accurately bal- 
anced, or if the areas of the apertures are not exactly equal, the 
appropriate value of the balancing current will be different for the 
two cups. Any small differences of this kind may be treated in 
the same way by observing galvanometer deflections, but should 
not exceed a small fraction of 1%. 

The value of the coefficient P is most easily determined by ob- 
serving the thermoelectric power p of a junction made of the same 
wires, and multiplying by the absolute temperature T. Both fac- 
tors in the product Tp increase with temperature, so that it is 
necessary to know the temperature to 0.2° C. in order to secure 

an order of accuracy of 0.1% in R’, since the temperature co- 
efficient of P is usually in the neighbourhood of 0.5% per 1° C. 
A more direct method is to balance the Peltier effect in each cup 
against the heating effect in a resistance coil fitting the cup. This 
method affords the most simple and accurate verification of the 
thermodynamic theory, and measures the effect under working 
conditions for the actual couples employed. To find the value of 
ø by observing the radiation emitted from a black body such as 
that illustrated in fig. 10, with a water-cooled aperture of radius 
b, it is necessary to adjust the aperture a of the receiver to be 
coaxial with that of the emitter and to measure the distance d 
between their planes. The normal intensity R’ as measured by 
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the receiver is given in terms of the black body intensity R in 
formula (13) by the simple relation R’ = Rb®/(d? + 62), whit 
may be found in most textbooks of geometrical optics. 
Observations taken with a radio balance in conjunction with 
the black body illustrated in fig. 10, by N. L. Jones, gave a mem 
result g = 5.690 X 1071? w. per square centimetre. The observa. 
tions were taken at night under favourable conditions, but m 
correction was applied for atmospheric absorption, as the distance 
(20 to 33 cm.) was not varied sufficiently. Later observations 
made by Callendar using a black body at too° C. with the same 
instrument, in which the distance d was varied from 6 to 56 cm, 
under similar conditions, gave a result 5.752 when corrected for 
atmospheric absorption. The Peltier couple in this instrument 
was tested by the thermoelectric method using samples of the 
same wires, iron and constantan respectively. Another balance, 
with a copper-constantan couple, tested by both methods with 
consistent results, and corrected for atmospheric absorption in 
the same way, gave a slightly higher result, 5.766. The differ. 
ences between observations taken on different days averaged 
about 0.2% and appeared to depend mainly on variations of 
atmospheric absorption, the correction for which doubled the time 
and labour of taking observations. The percentage absorbed 
varies to some extent with the quality of the radiation as deter- 
mined by the temperature of the emitter as well as the state of 
the atmosphere, and is not simply proportional to the distance 
traversed as commonly assumed. The observations with the black 
body at 444.6° C., when corrected by reference to hygrometric 
records, using the coefficient found at 100° C., were raised from 
a mean value 5.690 to 5.804, which suggests that the absorption 
correction should be smaller for radiation at 444.6° C. than at 
100° C. The mere presence of an observer radiating heat and 
exhaling variable quantities of CO, is a source of uncertainty in 
absolute measurements. Apart from atmospheric absorption, the 
instrument appeared to be capable of an order of accuracy of at 
least 0.1%. It was accordingly decided to enclose the receivet 
in a water-cooled metal casting from which absorbing gases could 
be excluded. Unfortunately at this stage the work was interrupted 
by World War I; no favourable opportunity subsequently oc 
curred for making the final corrections for absorption. It appears, 
however, that the result would probably be intermediate between 
those of Gerlach and Coblentz by the Angstrém method. The 
range was further extended in 1942 to the region just beyond 
too with the aid of a superconducting bolometer and a sourtt 
of radiation which was maintained at temperatures between 24 
and 54° K, Some experienced observers have found values 8 
high as 6.5, but there are many 
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most insidious sources of ert! 
am in these difficult experiments. 
Š 8. Wien’s Displacement 
3 Law.—Assuming that the fourth: 
Ž 30 power law gives the quantity ° 
6 full radiation at any temperatut® 
gr it remains to determine how & 
g quality of the radiation Va 
ão with the temperature, since 4 


have seen both quantity aad 
quality are determinate. 
question may be regarded as me 
sisting of two parts. (I Ho 
is the wave length or frequency ¢ 
full or “black” radiation changed when its temperature is altere 
(2) What is the form of the curve expressing the distribution jj 
energy among the various wave lengths in the spectrum ! i 
radiation, or what is the distribution of heat in the spectrum 
The researches of Tyndall, Draper, Langley and other invests 
tors had shown that while the energy of radiation of each 
quency increased with rise of temperature, the maximum 
intensity was shifted or displaced along the spectrum " , d 
direction of shorter wave lengths or higher frequencies. w. Wa 
(1898), applying Doppler’s principle to the adiabatic comptes", 
of radiation in a perfectly reflecting enclosure, deduced that | 
wave length of each constituent of the radiation should be S 
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ened in proportion to the rise of temperature produced by the 
compression, jn such a manner that the product AT of the wave 
length and the absolute temperature should remain constant. Ac- 
cording to this relation, which is known as Wien’s displacement 
law, the frequency corresponding to the maximum ordinate of the 
energy curve of the normal spectrum of full radiation should vary 
directly (or the wave length inversely) as the absolute tempera- 
ture, a result previously obtained by H. F. Weber (1888). 
Paschen, Lummer and Pringsheim verified this relation by ob- 
serving with a bolometer the intensity at different points in the 
spectrum produced by a fluorite prism. The intensities were cor- 
rected and reduced to a wave length scale with the aid of Paschen’s 
results on the dispersion formula of fluorite (1894), The curves 
in fig. 16 illustrate curves obtained by Lummer and Pringsheim 
(1899) at three different temperatures, namely, 1,377°, 1,087° 
and 836.5° K., plotted on a wave length base with a scale of 
‘microns or millionths of a metre, The wave lengths a, b, c, 
corresponding to the maximum ordinates of each curve, vary in- 
versely as the absolute temperatures given. The constant value 
of the product ÀT at the maximum point was found to be 2,920. 
Thus for a temperature of 1,000° K. the maximum is at wave 
length 2.924; at 2,000° the maximum is at 1.46. 

9. Distribution of Energy in the Spectrum.—Assuming 
Wien’s displacement law, it follows that the form of the curve 
representing the distribution of energy in the spectrum of full 
radiation should be the same for different temperatures with the 
maximum displaced in proportion to the absolute temperature, and 
with the total area increased in proportion to the fourth power 
of the absolute temperature, 

Observations taken with a bolometer along the length of a nor- 
mal or wave length spectrum would give the form of the curve 
plotted on a wave length base. The height of the ordinate at 
each point would represent the energy included between. given 
limits of wave length, depending on the width of the bolometer 
strip and the slit. Supposing that, the bolometer strip had a 
width corresponding to .ox u and were placed at 1.0m in the spec- 
trum of radiation at 2,000° K., it would receive the energy corre- 
sponding to wave lengths between 1.00 and ror. At a 
temperature of 1,000° K. the corresponding part of the energy, by 
Wien’s displacement law, would lie between the limits 2.00 and 
2024, and the total energy between these limits would be 16 
times smaller. But the bolometer strip placed at 2.0” would 
now receive only half of the energy, or the energy in a band ory 
Wide, and the deflection would be 32 times less. Corresponding 
ordinates of the curves at different temperatures will therefore 
Vaty as the fifth power of the temperature, when the curves are 
plotted on a wave length base. The maximum ordinates in the 
curves already given are found to vary as the fifth powers of the 
Corresponding temperatures, 

ix ai equation representing the distribution of energy on a wave 
gth base must be of the form 


E = Cy* F(AT) = CT*(AT)*F(AT) (14) 


viete FAT) Tepresents some function of the product of the 
Tespo sti and temperature, which remains constant for cor- 
Boe’ wave lengths when T is changed. If the curves were 
kaki on a frequency base, because of the change of scale, the 
instead of ordinates would vary as the cube of the temperature 
Temain of the fifth power, but the form of the function F would 
of velo unaltered, Reasoning on the analogy of the distribution 
which aes among the particles of a gas on the kinetic theory, 
function pa similar problem, Wien was led to assume that the 

abierian | OUIA be of the form e—°/AT, where e is the base of 
if the fi logarithms, and c is a constant having the value 14,600 
found AH length is measured in microns. This expression was 
of the s aschen to give a very good approximation to the form 
Visible and | e obtained experimentally for those portions of the 
accurate] infrared spectrum where observations could be most 
blotting ate. The formula was tested in two ways: (1) by 
Constant t © curves of distribution of energy in the spectrum for 
a mperatures as illustrated in fig. 17; (2) by plotting the 
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temperature. Both methods gave very good agreement with 
Wien’s formula for values of the product AT not much exceeding 
3,000, 

A method of isolating rays of great wave length by successive 
reflection was devised by H. Rubens and E. F. Nichols (1897). 
They found that quartz and fluorite possessed the property of 
selective reflection for rays of wave length 8.84 and 244 to 324 
respectively, so that after four to six reflections these rays could 
be isolated from a source at any temperature in a state of con- 
siderable purity. The residual impurity at any stage could be 
estimated by interposing a thin plate of quartz or fluorite which 
completely reflected or absorbed the residual rays, but allowed 
the impurity to pass. H. Beckmann, under the direction of Ru- 
bens, investigated the variation with temperature of the residual 
rays reflected from fluorite employing sources from —80° to 
600° C., and found the results could not be represented by Wien’s 
formula unless the constant c were taken as 26,000 in place of 14,- 
600, In their first series of observations extending to 6u, O. R. 
Lummer and E. Pringsheim 
(1899) found systematic devia- 
tions indicating an increase in the 
value of the constant c for long 
waves and high temperatures. In 
a theoretical discussion of the 
subject, Lord Rayleigh (1900) 
pointed out that Wien’s law 
would lead to a limiting value 
Cd—5, of the radiation corre- 
sponding to any particular wave 
length when the temperature in- 
creased to infinity, whereas ac- 
cording to his view the radiation 
of great wave length should ulti- 
mately increase in direct proportion to the temperature. Lummer 
and Pringsheim (1900) extended the range of their observations 
to 18u by employing a prism of sylvine in place of fluorite. They 
found deviations from Wien’s formula increasing to nearly 50% at 
18m, where, however, the observations were very difficult on ac- 
count of the smallness of the energy to be measured. Rubens 
and F. Kurlbaum (1901) extended the residual reflection method 
to a temperature range from —190° to 1,500° C., and employed 
the rays reflected from quartz 8.84, and rock salt 514, in addition 
to those from fluorite. 

It appeared from these researches that the rays of great wave 
length from a source at a high temperature tended to vary in the 
limit directly as the absolute temperature of the source, as sug- 
gested by Lord Rayleigh, and could not be represented by Wien’s 
formula with any value of the constant c. The formula now gen- 
erally accepted is that proposed by Max Planck (1901), namely, 


E = Cx*(e°7" — 1) + (15) 


which agrees with Wien’s formula when 
T is small, where Wien’s formula is known 
to be satisfactory, but approaches the 
limiting form Æ = C\—*7/c, when T is 
large, thus satisfying the condition pro- 
posed by Lord Rayleigh. The accepted 
value of the constant c in Planck’s formula 
was 1.4385 cm.-deg. In order to compare 
Planck’s formula graphically with Wien’s, 
the distribution curves corresponding to 
both formulas are plotted in fig. 17 for a 
temperature of 2,000° K., with a scale of 
wave length in microns, The curves in fig. 
18 illustrate the difference between the two 
formulas for the variation of the intensity 
of radiation with temperature for a fixed 
wave length 30u which is five times as long as the limit 6x of the 
curves in fig. 17, But at 2,000° K. the energy to be measured at 
30u is about ten thousand times less than at the maximum of the 
curve in fig. 18. 

Assuming Wien’s displacement law, the curves may be applied 
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to find the energy for any other wave length or temperature by 
simply altering the wave length scale in inverse ratio to the tem- 
perature, or vice versa. Thus to find the distribution curve for 
1,000° K., it is only necessary to multiply all the numbers in the 
wave length scale of fig. 17 by 2; or to find the variation curve for 
wave length 6ou the numbers on the temperature scale of fig. 18 
should be divided by 2. The ordinate scales must be increased in 
proportion to the fifth power of the temperature, or inversely as 
the fifth power of the wave length respectively in fig. 17 and 18 
if comparative results are required for different temperatures or 
wave lengths. 


XIII. THE NATURE OF HEAT IN MATTER 


1. Classical Theory of Heat.—Following the proof that heat 
was essentially motion or energy and not a mysterious caloric fluid, 
the next major step in the understanding of its nature came out 
of the study of the relation of heat to the principles of probability. 
Many lines of evidence showed that the thermal motion of the 
atoms in a gas like helium could be thought of as something like 
the motions of a large number of small round shot violently agi- 
tated in a closed jar. Thus the shot (atoms) fly through the air 
jn straight lines except when colliding with each other or the walls 
of the jar. Conceivably under these circumstances the atoms 
might all move with the same speed, but actually it has been 
proved that they move with a great variety of speeds, some very 
-fast, some very slow and many at the various speeds in between, 
grouped about an average or mean velocity. Again, if one were 
to watch a single particular atom it would be seen continually 
changing its speed at each collision with other atoms or the walls. 

Occasionally after a collision it would be found moving very fast, 
occasionally very slowly, thus covering over a length of time the 
whole gamut of speeds, which one had seen at a single instant 
distributed among the entire assembly of atoms when observing 
the gas as a whole at a single glance. Similarly if one observed 
at a single instant the positions of the atoms in the vessel, they 
would be found to be almost evenly distributed throughout the 
entire space inside the jar; or if one were to observe, over a 
period of time, the wanderings of a single particular atom it would 
be found to pass through roughly every part of the jar, spending 
about equal lengths of time in each part in the course of its travels. 
One can see the relation of space distribution to probability by 
means of an example, such as two helium atoms, which we will 
label respectively A and B, existing in the gaseous state confined 
within a small box. We postulate that we can see the positions of 
the two atoms as they bounce back and forth in the box colliding 
with the walls and with each other, executing the motions which 
constitute the heat they possess; in particular, we can distinguish 
when each atom is in the left half or in the right half of the box. 
There are four possibilities of distribution between the two halves 
of the box: (1) A and B may both be in the left half of the box; 
(2) A may be in the left half and B in the right half; (3) B may 
be in the left half and A in the right half; and (4) A and B may 
both be in the right half. We note that this parallels the possible 
distribution of “heads” and “tails” if one were to toss two coins, 
A and B: (1) both may come up “heads”; (2) A may be “heads” 
and B “tails”; (3) B may be “heads” and A “tails”; or (4) A 
and B both may come up “tails.” Thus, one may expect that 
there is twice the chance of throwing one “heads” and one “tails,” 
case (2) or (3), as there is of throwing both “heads,” case (1); 
and in the same way one might conclude that there is twice the 
chance of finding the atoms distributed evenly through the box, 
case ? 3 or (3), as there is of finding both atoms in the left side, 
case (1). 

Now, the law of probability states that if the coins are identical 
in every respect, the chance of throwing “heads” is exactly the 
same as the chance of throwing “tails,” the 50-so chance, each 
50% or one-half of the total probability taken as 100% or one. 
And the statistical theory of heat asserts that under uniform con- 
ditions there is an equal chance of finding atom A in the left half 
of the box or in the right half; of course, the same holds for atom 
B. Thus we conclude that, just as the case of “one heads and 
one tails” is twice as probable as “both heads,” the case of uniform 
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distribution of the atoms, one “right” and one “left,” is twice a 
probable as “both left.” This seemingly simple principle has been 
extended in appliċation throughout the complex domain of the 
motions which constitute heat, not only in the gaseous state of 
matter but in liquids and solids as well, and has resulted‘in an exact 
and profound understanding of the vast and complicated phenom, 
ena of physical and chemical equilibriums and changes of state 
Since the addition or subtraction of heat is certainly one of th 
most universal means of bringing about changes and of Producing 
varieties of matter and interactions between them, this principle 
and its applications constitute a cornerstone of the foundations of 
all science. And the story of the evolution of these ideas is a fasci. 
nating chapter in the history of thought. 

It was largely the result of the work of J. Clerk Maxwell and 
Ludwig Boltzmann that the relation between heat and probability 
was first made plain. They showed the plausibility of the con. 
cept that each distribution of atoms with respect to space and 
matter properly specified was equally probable; in our example, 
each of the four distributions of the two atoms A and B betwee 
the two halves of the box was equally probable. In order to er 
tend the mathematical analysis to much more complicated situ 
tions, use was made of the concept of multidimensional space; 
i.e., space of more, in this case vastly more, than the three dimen- 
sions, length, breadth and height, of the ordinary space in which 
we instinctively feel we live and move and have our being. 

At first thought, the idea of even conceiving of such a space as 
an imaginary entity seems to have been deeply repellent to the 
human mind. It was so profoundly different from natural space 
and so boundless in its potential for generating further strange and 
novel forms, possibly of a monstrous nature, that to admit even 
the logic of the idea was to open a door which led out of the com- 
fortable security of a familiar garden into a limitless terra incognita 
that seemed to be almost a domain for the mad. 

The credit for taking this first almost inconceivably bold step 
in thought certainly should go to H. G. Grassman (1809-77) al- 
though the possibility was suggested previously in the work af 
W. R. Hamilton; the application to heat was first made clear it 
detail by W. Gibbs who immediately followed Grassman’s pioneer 
ing adventure. In Gibbs’s phase space we conceive of the motion 
of a single point in a space of 6n dimensions, where # is the num 
ber of elementary particles with which we are concerned. In ow 
example of two helium atoms, » = 2 and this imaginary spat 
would have 6 X 2 or 12 dimensions. The first three represent 
position of atom A in the box with respect to the Cartesian (0 
ordinate system X, Y, Z or the length, width and height of the bot. 
The second set of three provides similarly a way of representing 
the position of atom B. The third set of three provides a way ° 
representing the momentum of atom A (in effect its speed, sint 
momentum is the product of speed or velocity times mass). Sim 
larly, the position of the point with respect to the fourth set 0 
three dimensions tells the velocity of atom B. -The faster 
atom is moving lengthwise in the box (direction x) the further 
to the right of the centre or zero point of the co-ordinate sys 
will be the phase point or dot which tells by its position in! A 
12 dimensional space where our atoms are and how they are mor 
ing. 

The fact that these two atoms are confined in the box means thal 
the phase point must lie within a volume of space on the first t 
dimensions corresponding to the volume of the box and wit 
similar volume on the second three dimensions. If our syste 
possesses a fixed amount of energy, and we will assume it dots 
then the point will have to lie within a certain volume in the call 
set of dimensions and similarly in the fourth, defined by 4 50- 
hypersphere in the six dimensions of momentum space. wi 

The fundamental assumption is made that there are a ce 
number of positions possible for the point within this hypetV? 
in 12 dimensions, and that each one of these positions is equi 
probable. This assumption is the extension of the logic ch 
kind of throw of the two coins is equally probable and that "i 
of the four space distributions of the atoms A and B betwee? 
two halves of the box is equally probable. pe 

The effect of heat on matter is thus based on the laws of pre 
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bility or statistics. From this chain of logic there evolved the 
Maxwell-Boltzmann law for the distribution of energy among the 
atoms of a gas and the generalizations of statistical thermody- 
namics which stem from the Gibbsian concept of multidimensional 
phase space. During the latter part of the roth century when these 
theories were being worked out, it seemed logical to believe that 
there were an indefinite number of values of energy possible for 
eachatom. There was no evidence for any atomization of energy; 
it seemed reasonable that the amount of energy could be varied 
by infinitesimally small amounts, and that the points in phase 
space representing the possible states of the system lay infini- 
tesimally close together. This was the classical basis for the theory 
of heat. 

One of the most important conclusions drawn from this classical 
theory was the principle of the equipartition of energy. For ex- 
ample, a gaseous atom like helium could move in three dimensions 
in physical space. It was said to have three degrees of freedom 
of motion, Moving in free space there was certainly no difference 
between motion along the X axis, lengthwise in the box, or motion 
along the Y axis, crosswise; likewise motion along the Z axis, or up 
and down, should be no different from the other two; accordingly 
all were regarded as equally probable. According to the principle 
of equipartition, energy was then shared equally on the average 
among all three degrees of freedom of the so-called translational 
motion. Calculation showed that the amount in each should be 
RT, where R is the gas constant with a value of roughly two 
calories per degree per gram molecule and T is the absolute tem- 
perature in degrees Kelvin, Since the heat capacity is the rate of 
increase of energy with temperature, it is clear that one should 
find the value 4R per degree of freedom, or $R for the heat capac- 
ity of one gram molecule of a monatomic gas like helium when 
Measured at constant volume. This value was precisely confirmed 
experimentally for a number of monatomic gases. 

In the case of a diatomic gas such as nitrogen we have the two 
atoms joined together to make a kind of dumbbell-shaped molecule. 
In this case the dumbbell can rotate in space. This adds two more 
degrees of freedom of rotation which summed with the three de- 
grees of freedom of translation makes five in all; we therefore ex- 
pect and actually find experimentally a heat capacity of $R. In 
other words, although the two kinds of motion are superficially 
quite different—translation or straight-line motion across the box 
contrasted with rotation or spinning—the principle of equiparti- 
tion of energy states that energy is still shared equally among all 
the degrees of freedom, 

. Suppose now that the atoms are cooled down and condense first 
into a liquid and finally freeze into crystalline form, how will the 
pan alter? In the crystal we expect that instead of moving 
fat through space as in a gas, the atom will vibrate back and 
a pia a mean position under the influence of forces of at- 
a ton and repulsion between it and its neighbouring atoms. It 
Now possess both kinetic energy of motion and potential energy 
use of the action of the forces. Classical mechanics tells us 
an ad these conditions, with these two kinds of energy pres- 
k it A total average energy per degree of freedom will be twice 
in i rn the heat capacity accordingly will be 3R per gram 
state fo e crystalline state as. contrasted with R in the gaseous 
riit in ir monatomic substance like helium. Since most metals 
form mol e crystalline state as individual atoms, not joined to 
metals p bd groups, one would expect the heat capacity of 
experi 0 be 3R per gram atom. This fact had been observed 
mentally and was known as the rule of Dulong and Petit. 
the whole, by the end of the roth century there were a large 
number of experi i the classical the- 
ory of heat, Pue mental observations to confirm the classical t A 
Unexplained ut a certain number of notable exceptions remaine 
values of th For example, some of the light elements exhibited 
yee heat capacity which fell farther and farther below 
silicon, nature was lowered, for example, carbon, boron and 
nitrogen Ae ihe increasing use of liquefied gases such as oxygen, 
below 0° drogen to produce temperatures of 200° or more 
Sir James D} these anomalies became more and more striking. 
Tents at Jo ewar carried out a series of heat-capacity measure- 
Ww temperatures, made possible by the invention of 
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the Dewar flask which provided the necessary thermal insulation 
to preserve liquid hydrogen for hours at a time, which gave quan- 
titative proof of this deviation. 

2. Einstein’s Theory.—It was just at this time that Planck 
had challenged the classical idea of the continuous range of values 
of energy with his quantum hypothesis. Albert Einstein was the 
first to see the connection between the quantum theory and the 
anomalies in heat-capacity values at low temperatures. He pointed 
out that the atoms of carbon, for example, might be expected to vi- 
brate in the crystalline state with a single frequency, each atom 
behaving pretty much like an independent oscillator. Planck’s. 
theory would lead one to believe that the energy in such an oscil- 
lator would not take on a range of continuous values but that only 
a number of discrete values would be possible. In phase space this 
meant that, in effect, only a discrete and relatively small number 
of regions, usually referred to as cells, could be occupied by the 
phase point. Retaining the idea of equal probability for distribu- 
tion of the energy as a whole, but over this finite number of cells, 
one calculated an entirely different formula for the heat capacity. 
One found first of all a parametric temperature (usually given the 
symbol O, called the characteristic temperature and expressed on 
the absolute scale of temperature) which provided an index to 
the behaviour of the substance. For example, © for lead is ap- 
proximately roo° while © for diamond (crystalline carbon) is 
approximately 2,000°. When heat capacity is measured at the 
characteristic temperature it will be 0.9 X 3R; at twice the char- 
acteristic temperature it will be almost exactly 3R; but at a tem- 
perature of one-half the characteristic temperature it will fall to 
less than one-half the Dulong and Petit value of 3R. The heavier 
the atom which vibrates, the lower will be the characteristic tem- 
perature. Thus lead will have a heat capacity close to 3R at room 
temperature (300° K.), which is three times its characteristic 
temperature, while diamond will have a heat capacity far below 
3R, since room temperature is only about one-sixth of the char- 
acteristic temperature of diamond. 

Einstein’s formula for the heat capacity s at constant volume 


per gram atom is given by the expression: 


hy 


s = 3Re%e*/(e" = 1)*;2 = i (16) 


where h is Planck’s constant, k is Boltzmann’s constant, y is the 
characteristic frequency at which the atom vibrates and T is the 
temperature in degrees absolute. Einstein showed (1907) that the 
experimental results of H. F. Weber on the variation of the heat 
capacity of diamond from T = 222° to 1,258° K. were in good 
agreement with his formula. Taking the substances calcium fluo- 
ride, sodium chloride, calcium carbonate and silicon dioxide for 
which the optical frequencies of absorption (vp) in the infrared 
were known, he pointed out that the values of y required by his 
formula were in reasonable agreement with the values of v9 opti- 
cally observed. This was a major triumph for the newly created 
quantum theory of Planck. 

3. Debye’s Theory.—The interest aroused by Einstein’s theory 
of the heat capacity of solids led to an important series of meas- 
urements of heat capacity by W. Nernst, F. A. Lindemann (Lord 
Cherwell) and their collaborators. They studied a number of 
metals and salts for which the optical frequencies were known, 
extending the experiments to the lowest temperatures available 
with liquid hydrogen and making use of the precise calorimetric 
methods developed at their laboratory. The results showed that 
while the Einstein theory was satisfactory in explaining the results 
at the higher temperatures, it failed to account for the heat capacity 
at the lower end of the temperature scale; values were many times 
higher than the theory predicted. 

The explanation of this anomaly was put forward by P. Debye 
(1912) who pointed out that one would not expect the atoms in the 
crystal lattice to vibrate independently as Einstein had postulated, 
but rather in joint modes of motion. In a cube-shaped crystal the 
longest mode would have a wave length twice the distance from 
one face of the cube to the opposite face. The shortest mode would 
have a wave length twice the distance between two neighbouring 
atoms. If the crystal were 1 cm. across, there would be a set of 
waves with the wave length varying about 100,000,000 times from 
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the longest to the shortest value. While these waves contain in 
their motion the heat of the crystal, they also may be regarded 
as acoustic waves or sound; if sound waves in the air impinge on 
the crystal, elastic waves similar in type to the heat waves will 
be set up, carrying the sound through the crystal. 

According to a theorem attributed to Lord Rayleigh (1877) the 
number of possible degrees of freedom of a system of N discon- 
tinuous mass points will be 3. According to another theorem by 
the same author (1900), the number of possible frequencies in a 
given volume of a continuous medium between the limits y and 
v + dv may be represented by C’v2dv where C’ is a constant de- 
pendent on the volume and on the velocity of propagation. The 
total number of possible frequencies from o up to a limit vm is 


N 
C’vm3/3. If we equate this to 3N, we find C’ = a 
m 


Adopting 
Planck’s expression for the energy of a harmonic oscillator with 
one degree of freedom as applying to each mode, we obtain the 
energy (RT/N)Z/(e? — 1) for each frequency. Multiplying by 
the number of frequencies and integrating from o to »m we can ob- 
tain the energy of a gram atom at T, and thence obtain the heat 
capacity by differentiation with respect to T. This yields a rather 
complicated expression which is similar to Einstein’s in general 
form, being a function of O/T, but which has much higher values 
of the heat capacity precisely in the low-temperature region where 
Einstein’s function is so unsatisfactory. This is because Debye’s 
function takes into account the existence of the vibrational modes 
with long wave length which retain their heat at very low tem- 
peratures (the range where the short-wave vibrations, on which 

Einstein’s theory was based, have effectively no heat at all). 

Debye’s theory thus predicts that at very low temperatures the 
heat capacity will vary as the cube of the absolute temperature, 

a relationship which has been found experimentally to hold in 

dozens of cases. The major features of Debye’s theory are thus 

experimentally substantiated and there is no doubt but that it 
marks an important step forward in our understanding of the 
nature of heat in solids. 

One of the weakest points in the Debye theory lies in the use 
of the formula for the distribution of frequencies in a continuous 
medium while equating the total number of frequencies to 3N as 
expected in discontinuous lattice. Obviously, real crystals are 
made up of discontinuous sets of mass points; and the theory of 
such lattices has offered a challenge to investigators ever since the 
importance of crystal dynamics became apparent. M. Born and 
T. von Karman pioneered in working out mathematical methods 
for lattice problems (1912). After 1935 M. Blackman carried 
on a series of studies, improving the earlier methods and applying 
them to many substances. Starting in 1944, E. W. Montroll and 
his associates made important contributions to clarify our under- 
standing of the theory. 

An especially interesting application of the mathematics of 
topology (see Torotocy, GENERAL) to the problem was suggested 
by L. van Hove (1953), All these developments were critically 
summarized by Blackman in 1955. 

Thus, the investigations over this period have shown that, by 
and large, the Debye theory accounts with astonishing precision 
for the variation of heat with temperature in many varieties of 

crystalline substances, in spite of the doubtful assumption of the 
continuous distribution of frequencies which Debye himself clearly 
pointed out to be an approximation. On the other hand, if a new 
theory can be based strictly on the dynamics of discontinuous lat- 
tices, it is clear from the results already obtained that much more 
important information on the distribution of heat in crystals may 
be expected. 

A still more complex problem is posed by crystal lattices made 
up of molecules where groups of atoms are bound together in 
groups by the relatively strong forces of chemical bonds, while 
these groups are in turn bound to neighbouring groups in the rows 
of the crystal lattice by relatively weak forces. The lattice of 
crystalline benzene (CgH,) is of this sort, typical of organic com- 
pounds and of some inorganic ions such as SOF. With consid- 
erable accuracy, the Debye theory even accounts for the heat 
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contained in the vibration of these complex molecules against each 
other, as shown by R. C. Lord, J. E. Ahlberg and D. H. Andrews 
(1937). In this case there appear to be coupled torsional wayes a 
well as the translational waves found in monatomic crystals, 

The heat contained in the vibrations of the atoms within the 
molecule, however, must be calculated by an Einstein function, 
since the coupling between molecules is so weak that the individual 
molecules vibrate within themselves independently of each other, 
Consequently, the frequencies do not lie in a nearly continuou 
band as in the Debye case, but are a discrete set of 37-6 value 
where n is the number of atoms in the molecule. Occasionally be. 
cause of molecular symmetry, or similar factors, the values for dif. 
ferent types of motion will be equivalent numerically and this 
reduces the number of distinct values below the number 37-6, The 
Einstein formula has been widely applied in calculating the heat ca. 
pacity caused by these internal molecular vibrations, both for 
solids and for gases. Thus, although this formula has been com. 
pletely supplanted by the Debye formula in the case of heat dis 
tribution in lattices, the case for which Einstein originally de. 
veloped it, the applications for calculating the internal heat in 
molecules have made its uses ultimately far more numerous than 
those of the Debye formula. These applications are discyssed 
in the final section of this article dealing with the heat capacities of 
gases. 

4. Heat, Entropy and Information.—During World War II 
new and profound advances were made in understanding the basic 
nature of “information,” so novel in fact as to constitute the be- 
ginning of a new field of science. This came about simultaneously 
in several related fields such as the improvement of radio and tele- 
phone communication, the making and breaking of secret codes 
and the development of various servomechanisms such as auto- 
matically controlled antiaircraft weapons. As the theory of in 
formation developed there appeared an astonishing parallelism to 
the theory of heat, because probability enters into the communi- 
cation of information in much the same way that it enters into the 
equilibration of heat. The initial developments along these lines 
were attributed primarily to the work of C. E. Shannon; and the 
advances in the decade after the war were summarized by L, Bril- 
louin in 1956. 

The measure of information J is now generally defined by the 
formula J = K In P where / is the information of one outcome # 
a situation which had P possible outcomes all equally probable, 
K is an arbitrary constant, and In means logarithm to the base 6 
The customary measure of the probability of a given heat distribu- 
tion is, of course, the entropy S customarily defined by the Bolte 
mann expression: $ =k In W, where k is the Boltzmann g 
constant, and W is the number of microscopic ways in which the 
macroscopic state corresponding to S can be realized. The identity 
in form of these two expressions reveals a very profound relation 
ship between the two fields. i 

The similarity of the theory of heat to the theory of informatio 
also is striking in many other ways. The second law of them 
dynamics states that the entropy always increases in any spo 
taneous change; in the limit, entropy remains constant if 
change takes place reversibly; and it never decreases sponta”, 
ously. Similarly, information always decreases as the result x 
being communicated; in the limit it remains constant as the c™ 
munication becomes perfect; i.e., when no randomness SUC 
electrical noise is introduced in the act of communication) 
information never increases as the result of communication. 
entropy and information are strictly isomorphic quantities, 
differing in “sign,” the first increasing and the second decre? 
when randomness occurs. Pj 

Now there is every reason to believe that our increasing nt m 
edge about the nature of information will aid our understan® 
of the nature of thought itself. And since thermal energy ° P 
plays such a vital part in governing the course of chemical it 
actions, including biochemical processes, we may expect that i 
vances in the theory of heat will help in our understanding 0 tn 
neurological action. Thus, at the common frontier where thes? e 
closely related fields meet in the physiological and epistem? 
aspects of the brain, one may expect important developments. 
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nis connection it should be pointed out that the represen- 
e phenomena associated with heat distribution by means 
ultidimensional space, as initiated by Gibbs, was the begin- 

ofa trend of thought which has spread far since that time, a 
change in epistemological attitude which has shifted emphasis 
from the analytic to the synthetic. Thus Debye took into account 
the action of heat in the whole crystal, instead of treating it as 
atomized into independent oscillators as Einstein did. The mathe- 
matical structure of the new quantum mechanics (g.v.) has em- 
phasized still further the “aspect of the whole” as representable in 
generalized space, a point frequently made by H. Weyl in his 
studies of the philosophy of mathematics and the physical sciences. 
In quantum mechanics we find probability in wave-clothing domi- 
nating the behaviour of elementary particles with a formalism 
isomorphic with the generalized Debye treatment of heat in crys- 


Tn the new information theory we find probability and general- 
ized space again, once more closely isomorphic with fundamental 
aspects of the theory of heat. In all this we are surely glimpsing 
a profound change in our knowledge of the physical world and in 
knowledge itself. 

The philosophical implications of this aspect of the whole were 
discussed by N. Bohr (1958) who stressed the importance of this 
point of view in interpreting the relationships between processes 
at the atomic level and at the biological level. The essential, 
characteristic feature of the living organism is dynamic stability. 
While the individual building blocks of the organism, the atoms, 
come and go by the trillion or more through respiration and me- 
tabolism, the structure of the organism retains its characteristic 
form relatively unchanged for a period of time billions or more 
times longer than the interval required for an individual atomic 
replacement. 

We therefore must regard this characteristic form as a dy- 
namic energy pattern which subtly combines change with invar- 
jance, Its dynamism is heat, the warmth of life, but because this 
heat embodies form, there emerges a stable entity of the whole, 
Which in its survival through time holds a reality that dominates 
and transcends its ephemeral and ever changing material parts. 

, 5. Heat Capacities of Gases.—Early attempts at understand- 
ing the nature of heat inside molecules like benzene were hampered 

a lack of knowledge of the proper set of frequencies to use in 
the Einstein equation. The discovery of the new type of spectrum 

his name, by Sir C. V. Raman in 1928, marked a major 
advance in providing adequate data for the thermal analysis of 
molecules, 


Shortly after Raman’s first work, E, B. Wilson and his collabora- 
rs began a long series of studies, combining quantum mechanics 
and the mathematical theory of groups to provide methods for the 
exact analysis of the thermal motions of molecules. The improve- 
ment of instrumental techniques in the study of infrared spectra 
alio contributed greatly in making it possible to calculate accu- 
Hay the internal heat capacity of molecules. Advances in this 
Were summarized by Wilson, J. C. Decius and P. C. Cross in 
1955. At that time something like so molecules of considerable 
mmplexity had been subjected to precise vibrational analysis. 
4 not only made possible the accurate calculation of heat ca- 
oe in the gaseous state, but, coupled with experimental meas- 
ik of thermal properties in the solid and liquid state, it 
ided thermodynamic data for quantities like entropy and free 
cal pom which permitted calculations with regard to chemi- 
naviour under conditions such as high temperature, high 
a lure and complex composition where the direct experimental 
of heat becomes difficult or impossible. This part of the theory 
tte a yielded invaluable information to industry especially 
iy, fields of petroleum chemistry and synthetic organic chem- 
ee Caro 
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HEAT, ANIMAL: see Anmar HEAT. 

HEAT EXCHANGER. In many engineering applications 
it is desirable to increase the temperature of one fluid while cooling 
another. This double action may be economically accomplished 
with the aid of an apparatus called a heat exchanger. Some im- 
portant applications are the cooling of one petroleum fraction 
while warming another, the cooling of air or other gases with water 
between stages of compression, and the preheating of combustion 
air supplied to a boiler furnace using hot flue gas as the heating 
medium. Others are the transfer of heat from liquid metals to 
high-pressure water in atomic power plants and the reclaiming of 
heat energy from the exhaust of a gas turbine by transferring heat 
to the compressed air on its way to the combustion chambers. 
There are also many other applications. 

The primary function of a heat exchanger is to provide two 
paths of flow, one for the warm fluid and one for the cold, by 
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means of which heat can be transferred through walls or partitions 
separating the fluids. 

The quantity of heat transferred is governed by three factors, 
namely: (1) the amount and nature of the heat transfer surface 
area exposed to the two fluids; (2) the over-all coefficient of heat 
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transfer from one fluid through the intervening wall to the other 
fluid; and (3) the mean temperature difference across the inter- 
vening wall from one fluid to the other. 

Numerous flow arrangements and geometrical designs are possi- 
ble. Perhaps the simplest is the concentric tube or double-pipe 
heat exchanger in which one pipe is placed inside another. The 
fluids flow in the inner pipe and in the space between the two 
pipes. The flow may be either parallel (fig. 1) or counterflow 
(fig. 2) with temperature relations between fluids as illustrated. 
Concentric tube heat exchangers are built in several ways such as, 
for example, in the form of a coil or in straight sections placed 
side by side and connected in series. 

The commonest type of heat exchanger is the shell and tube 
type illustrated in fig. 3. Here one fluid flows through tubes while 
the other flows back and forth 
across the tubes between baffles. 
Over-all direction of flow may be 
either parallel or counter, but 
is usually the latter. 

Another commonly employed 
type heat exchanger is the re- 
generative type in which hot and 
cold gas streams flow in oppo- 
site directions through opposite WARM LOD Sore vate 
halves of a rotating drum com- FIG: |S po SPRL AIE Cue VEEE 

CHANGER 

posed of honeycombed metal 

sections through which the gases can pass. As the drum slowly 
rotates the honeycombed metal alternately absorbs heat from the 
hot gas stream and surrenders it to the cold gas stream thus effect- 
ing the desired heat interchange between the two gases. This 
type exchanger is widely used in power plants for preheating com- 
bustion air while simultaneously reclaiming waste heat from the 
boiler flue gases, 

See W. H. McAdams, Heat Transmission, 3rd ed. (1954). 

(Ro. A. Br.) 
HEATH, NICHOLAS (c. 1501-1578), English ecclesiastic, 
archbishop of York and lord chancellor, who opposed many of 
the religious changes under Edward VI and Elizabeth I, was born 
in London and educated at Oxford and at Christ’s college, Cam- 
bridge. After minor preferments he was appointed archdeacon of 
Stafford in 1534, He then accompanied Edward Fox, bishop of 

Hereford, on his mission to the Lutheran princes of Germany. 

In 1539 he was made bishop of Rochester and in 1543 succeeded 

Hugh Latimer at Worcester. He accepted the earlier reforms of 

Edward VI and the first Book of Common Prayer after it had 

been modified by the house of lords in a Catholic direction. His 

definite breach with the Reformation occurred on the question 
of the ordinal drawn up in 1550. Heath was one of the bishops 
appointed to prepare a form for ordination, but he refused to 
accept the version suggested by Archbishop Thomas Cranmer. He 
was imprisoned and in 1551 was deprived of his bishopric. On 
Mary I’s accession he was restored, made president of the council 
of the Marches and Wales, and in 1555 was promoted to the arch- 
bishopric of York. He became lord chancellor on Jan. 1, 1556. 
On Mary’s death Heath as lord chancellor at once proclaimed 
Elizabeth I. Although Elizabeth did not renew his commission as 
lord chancellor, he continued to sit in the privy council until the 
government had determined to complete the breach with the 
Roman Catholic Church and as late as April 1559 he assisted the 
government by helping to arrange the Westminster conference and 
reproving his more truculent coreligionists. Heath refused to 
crown Elizabeth because she had already shown at Christmas that 
she would not be present at the elevation of the Host, and ec- 
clesiastical ceremonies and doctrine could not, in Heath’s view, 
be altered or abrogated by any mere national authority. Hence 
he steadily resisted Elizabeth’s Acts of Supremacy and Uniformity, 
although he had acquiesced in the acts of 1534 and 1549. Heath 
was therefore necessarily deprived of his archbishopric in 1559, 
but he remained loyal to Elizabeth. After a temporary confine- 
ment he passed the remaining 19 years of his life in peace and 
quiet, never attending public worship and sometimes hearing mass 


in private. 
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HEATH, WILLIAM (1737-1814), a major general in the | 
American Revolution, was born in Roxbury, Mass., on March 2 | 
1737. He emerged as a public figure in 1770 when he took com. | 
mand of the Boston artillery company, became a member of the | 
general court, and advocated military preparedness. As Mass. 
chusetts began to move toward revolution he served on its com. | 
mittee of public safety and during 1774-75 was a member of the f 
provincial congress. On the day of fighting at Lexington and Con- 
cord, Heath came to the fore to direct the pursuit of the British 
regulars hurrying back to the safety of Boston. He accepted a 
brigadier general’s commission in the new Continental army, but f 
his one bid for military glory ended in fiasco when his attempt to i 
take Ft. Independence failed miserably in 1777. His administra. | 
tive talents, however, made him useful to General Washington. In | 
1781 when Washington moved south to meet Cornwallis he left | 
General Heath and his command to watch Clinton in New York, | 
At the war’s end Heath returned to his farm in Roxbury. He 
continued to be active in state affairs and was a member of the 
Massachusetts convention that ratified the federal constitution in 
1788. He died at his home on Jan. 24, 1814. 

See Memoirs of Major-General Heath ... (1798) and his correspond- 
ence, The Heath Papers, vol. iv-v, seventh series, Massachusetts Histori- 
cal Society Collections (1904-05). (W. W.A.) 

HEATH, the English name given to almost all specìes of Erico, 
an extensive genus of mostly low evergreen shrubs, belonging to 
the family Ericaceae. The heaths have small narrow leaves, in 
whorls usually set rather thickly on the shoots; the persistent flow- 1 
ers have four sepals and a four-cleft bell-shaped or tubular corolla, 
in many species more or less inflated; the dry capsule is four-celled 
and opens in four segments, to the middle of which the partitions 
adhere. The plants are mostly of low growth, but several African 
kinds reach the size of large bushes, and a common south European 
species, E. arborea, occasionally attains almost the aspect and 
dimensions of a tree. | 

The purple or Scotch heath or bell-heather (Æ. cinerea), one of 
the most beautiful of the genus, abounds on the lower. moors and 
commons of Great Britain and western Europe. The flowers yield 
much nectar. 

‘The genus contains about 500 known species, by far the greater 
part being indigenous to the western districts of south Africa, but 
it is also a characteristic genus of the Mediterranean region, while 
several species extend into northern Europe. No species is native 
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in America, but several have been introduced. Among the British 

jes are: E. cinerea, E. tetralix (cross-leaved heath or bog 
heather), both abundant on heaths and commons, E. vagans (Corn- 
ish heath), found also in western Europe, E. ciliaris-in the west of 

and and Ireland and Æ. mediterranea in Ireland. E. arborea, 
the white heath, found in southern France and elsewhere in the 
Mediterranean region, is known as bruyére, and its stout under- 
ground roots yield the “briarwood” used for pipes. 

‘Among cultivated heaths the south African species excel, but 
only in the cool greenhouse or outdoors in California. Among the 
finest are Æ. melanthera, E. verticillata and E. ventricosa, 

See also ERICACEAE. 

HEATHCOAT, JOHN (1783-1861), English inventor of 
lacemaking machinery, was born at Duffield near Derby on Aug. 7, 
1783. After being apprenticed to a framesmith, he constructed in 
1808 a machine to produce an exact imitation of pillow lace, which 
was the most expensive and complex textile apparatus then exist- 
ing. A mill at Loughborough for the exploitation of the new 
process, owned by Heathcoat and his partner Charles Lacy, a 
Nottingham manufacturer, was attacked by the Luddites in 1816, 
and the 55 lace frames were destroyed. Heathcoat then con- 
structed new and greatly improved machines at Tiverton, Devon. 
He followed his great invention by others, including contrivances 
for ornamenting net while in course of manufacture and for making 
ribbons and plaited and twisted net upon his machines and im- 
proved yarn-spinning frames and methods for winding raw silk 
from cocoons. He also patented a steam plow and an improved 
process for extracting and purifying salt. 

In 1832 Heathcoat was elected a member of parliament for 
Tiverton, where he died on Jan, 18, 1861. 

See William Felkin, A History of the Machine-Wrought Hosiery and 
Lace Manufactures (1867). (K. R: G.) 

HEATHER, a name properly applied only to the low ever- 
green shrub Calluna vulgaris, of the heath family (Ericaceae), alsó 
termed ling, but often used 
loosely to include some of the 
heaths (q.v.). Heather is dis- 
tinguished from the heaths on ac- 
count of the peculiar dehiscence 
of the fruit, and from the col- 
oured calyx, which extends be- 
yond the corolla, having a whorl 
Of sepal-like bracts beneath. 

This shrub derives some eco- 
nomic importance from its form- 

the chief vegetation on many 
extensive wastes in th 

Meiers in the more 

$ of northern and 

se Europe, which are hence 

man heaths. When growing 

a the height of three feet 

aco a does in shel- 

» its purple stems, 

oe green shoots and § 

ee ease of bell-shaped 

Silene of the 
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wtound, T ew inches above the 

ies th, n all moorland coun- 
many “i eo is applied to 5: 
shorter tie ap aes; the larger stems are made into brooms, the 
ing sh up into bundles that serve as brushes, while the long 
about its ie are woven into baskets. Pared up with the peat 

$ “ea it forms a good fuel, often the only one obtainable 

1er moors. 
structed ih (huts) of Scottish Highlanders were formerly con- 
forked eather and heath stems, cemented together with peat 
lieka into a kind of mortar with dry grass or straw; hovels 
similar Na pr temporary purposes are still sometimes built ina 
the TON and roofed in with heather. Laid on the ground, with 
S above, it forms a soft springy bed, the luxurious couch 
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of the ancient Gael, The young juicy shoots and thé seeds, which 
remain long in the capsules, furnish the red grouse of Scotland 
with the larger portion of its sustenance; the ripe seeds are eaten 
by many birds. 

See also ERICACEAE. 

HEATH HEN (Tympanuchus cupido cupido), an extinct 
North American grouse, an eastern race of the prairie chicken 
(q.v.), which inhabited wooded districts, Once numerous, this 
choice game bird subsequently disappeared, as a result of over- 
hunting and the opening of farm lands, from all parts of its range, 
the last to survive having been seen on the island of Martha’s 
Vineyard, Mass., in the early 1930s. 

HEATH RIVER rises on the lower slopes of the Cordillera 
Oriental, Bolivia, and flows northeast through heavily forested and 
sparsely inhabited country to its confluence with the Madre de 
Dios near Puerto Heath. 

Along its xoo mi. length are numerous rapids making navigation 
possible only by small craft. The Heath is named for the Ameri- 
can, Edwin Heath, whose explorations in 1879 revealed the wealth 
of the region, chiefly rubber. Col. P. H. Fawcett, employed on a 
1gio boundary survey project by the Bolivian government, ex- 
plored the Heath to its source. The river forms part of the 
boundary between Bolivia and Peru. (J. L. Tr.) 

HEATING AND VENTILATION. These two branches 
of engineering are so closely interrelated that they usually are 
treated as a dual subject. Both are concerned with providing a re- 
quired atmospheric environment within a space, the former with 
respect to heat supply to produce a desired temperature for main- 
taining comfort, health or efficiency of the occupants, the latter 
with regard to supply and removal of air, frequently with emphasis 
on contamination of the air. A third subject, air conditioning 
(q.v.), is closely related to both heating and ventilation. 


HEATING 


While the necessity for heat in cold climates seems self-evident, 
actually the matter is not so simple when the physiology of the hu- 
man being is taken into account. The food and oxygen intake of 
the body is converted into energy, and the body dissipates this 
energy in the form of heat and work. Even ona cold day a person 
vigorously exercising is conscious of perspiring, so that he is losing 
heat by evaporation. Why, then, must the body require heat if it 
is losing heat? 

The body of a healthy person is generally at a temperature of 
98.6° F. (36.6° C.) and normally produces heat at a rate of from 
300 to 2,000 B.T.U, per hour (a British thermal unit, or B.T.U., is 
the quantity of heat required to raise the temperature of one pound 
of water 1° F.), ‘This heat must be dissipated at the same rate itis 
produced if the body temperature is not to rise or fall. If heat is 
lost too rapidly, the body temperature’ falls; when this happens, 
life is endangered. 

‘The purpose of heating, then, is to prevent the too-rapid loss of 
heat from the body. By heating the ambient air or walls, ceiling 
or floor, the rate of heat loss from the body is controlled. When 
the rate of heat loss is properly controlled, the individual’ feels 
comfortable. 

The output of heat, and consequently the degree to which heat 
must be supplied, depends on the degree of physical activity (see 
Table I). For example, when a man is engaged in heavy work he 
must dissipate from 1,400 to 1,600 B.T.U. per hour; for his body to 
do this, the atmospheric environment must be cool to allow the 
interchange of heat from his body to the surroundings. When he 
is relaxed in a chair, dissipating only 400 B.T.U. per hour, his en- 
vironment must be warmer to provide for the lower rate of heat 
exchange. 


TABLE I.—Heat Output of Human Beings 


Heat output, | 


ivi ivi Heat output, 
Teg B.T.U, per hour bani B.T.U. per hour 
Seated, relaxed . 325-400 Light factory work . 725-825 
Office worker 425-500 Moderately heavy 
Walking . 450-575 work 5". ©. 900-1,100 
Heavy work 1,400-2,000 


Note: Lower values for women, higher for men. 
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How the Body Loses Heat.—Some concepts of heating were 
gradually changed as. engineers obtained more precise knowledge 
about how the body loses heat. Insufficient attention formerly was 
paid to loss by radiation, which is the transmission of energy in the 
form of waves from a body to surrounding bodies at a lower tem- 
perature, independent of the air temperature between. The human 
being also loses heat by conduction (through his clothes) and con- 
vection, the latter by air currents past his skin or outside clothing 
surface, and also by evaporation of moisture from his skin (per- 
spiration) and by respiration. 

The loss by radiation depends on the temperature of the walls, 
floor and ceiling of the enclosure which the human being is occupy- 
ing. The lower these temperatures are, the greater the loss 
by radiation, The mean radiant temperature (M.R.T.) is the 
weighted average of the various floor, wall and ceiling tempera- 
tures. When the M.R.T. is below 80° F. (26.7° C:); the average 
surface temperature of a normally clothed adult, the body loses 
heat by radiation to the surroundings; when the M.R.T. is higher 
than. 80° F., the body is gaining heat by radiation, The effect of 
low M.R.T. on the comfort of room occupants was noticed as early 
as 1857; when the commissioners of the London board of health laid 
down a rule that for comfort the walls of an apartment should be 
warmer than'the air, 

Loss of heat by convection is dependent on air temperature and 
rate of air motion. The cooler the air in the room, the more the 
body heat loss by convection, and the greater the air motion, the 
greater.the loss by convection. 

Evaporation of moisture from the skin (and expired air) depends 
on the relative humidity, air movement and air temperature. 
Evaporation increases as the relative humidity of the air-decreases 
and as air movement increases. Loss by evaporation decreases 
with increase of air temperature, 

Heat can be lost from the body or gained by radiation or convec- 
tion; evaporation always results in a heat loss. Consequently, it is 
not possible to indicate the proportions of these losses unless the 
specific conditions are stated. For the specific case of a nude per- 
gon in a 76° EB. (24.4° C.) air-and-wall-temperature environment, 
low relative humidity and no air motion, the heat loss is one-fifth by 
evaporation, less than two-fifths by radiation and more than two- 
fifths by convection. 

Measures of Heating Effectiveness.—Within certain limits, 
it is possible to vary the heat loss by different means, increasing 
one.and decreasing another, and still maintain a constant net loss 
and, consequently, the same feeling of comfort. For example, if, 
because of cold walls, the loss by radiation is high, the loss by con- 
vection and evaporation can be reduced by maintaining a higher air 
temperature, The result is that, since there are so many variables, 
there are many combinations of air temperature, mean radiant 
temperature, relative humidity and air movement that will result in 
a comfortable environment. Many attempts have been made to 
combine these variables into one scale of numbers or indexes which 
will define the environmental condition in terms of body heat loss 
as it relates to comfort. 

Principal among these are the following: 

Effective Temperature.—This scale is determined by subjective 

tests of the feeling of comfort under various combinations of ‘air 
temperature, humidity and air motion, but without taking M.R.T. 
into account. This scale, devised by the American Society of 
Heating arid Air Conditioning Engineers, Inc., applies only to the 
United States’ and only to still air (air movement not more than 
25 ft. per minute). The effective temperature scale as applied to 
winter heating conditions is illustrated in fig. 1. Combinations of 
air temperature and humidity resulting in a 65° or 70° effective 
temperature (E.T.) were satisfactory to 85% of the subjects 
tested, while 95% were comfortable at 66° and 69° E.T. and 97% 
were comfortable at an E.T. of 67°. Most comfortable of all was 
an E.T. of 68°, at which 99% of the subjects were comfortable. 
The 68° E.T. curve is a plot of the combinations of temperature 
and humidity which were most, and equally, popular. 

The chart in’ fig. 1 applies to convection (not radiant panel) 

heating systems of the central type only. 
Equivalent Temperature.—This scale, developed in Great Brit- 
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FIG. 1.—EFFECTIVE TEMPERATURE CURVES SHOWING COMBINATIONS OF 
TEMPERATURE AND RELATIVE HUMIDITY DEFINED BY THE AMERICAN SOCIETY 
OF HEATING AND AIR CONDITIONING ENGINEERS, INC., AS REPRESENTING 
RELATIVE SUBJECTIVE FEELINGS OF COMFORT. THE 68° EFFECTIVE TEM 
PERATURE LINE REPRESENTS THE MOST NEARLY IDEAL COMBINATIONS FOR 
MOST PERSONS 


ain, measures the combination of effects of radiation, air tempera 
ture and air motion but not humidity. It appears to be the best 
available index of warmth within the limit of 75° F. (23.9° C), 
beyond which it does not apply. 
Equivalent Warmth—Also a British scale, this takes into at- 
count humidity, mean radiant temperature, air temperature and 
air motion, It is reported that it gives results very close to that 
of the resultant temperature, a scale developed in France. Neither 
of these scales is used in the U.S. 
Operative Temperature—A scale developed in the Jobn B. 
Pierce Laboratory of Hygiene in New Haven, Conn., takes into 
account mean radiant temperature and air temperature. Since it 
applies only to moderate air movement, it can be said to take alt 
motion into account within limits. Humidity is not included. Fot 
practical purposes, the mean between the air temperature and 
mean radiant temperature can be taken as the operative tempera 
ture. Thus if the air temperature is 70° F. (21.1° C.) and the 
mean radiant temperature is 60° F. (15.6° C.), the operative tem 
perature is 65° F. (18.3° C.). 
Environmental Standards.—All of the foregoing has co 
siderable practical significance. For example, drafts (another terit 
for air motion) increase the convection and evaporative heat loss 
and may produce a feeling of chill. Less appreciated is the fet 
that when the walls are cold, the occupant can lose so much heat 
by radiation that he is cold, complains of drafts (which may nt 
be present) and is uncomfortable even with a relatively high ait 
temperature. This loss of heat by radiation is especially noticeable 
if a person is sitting next to a window when the glass is cold. ; 
the same time another occupant who is not losing heat by radiation 
may feel quite comfortable. Such situations cause great irrital 
among occupants of homes and offices. to 
Since there is no universally accepted standard in regard 
mean radiant temperature, relative humidity and air motion, 
temperature is, in actual practice, the primary basis for d Be 
Other variables enter into the picture—quantity of clothes wa 
age and sex of the individual, environment to which the individu 
is accustomed and state of health—but the heating system MUS a 
designed for the average case, The number of these variables a 
volved is an indication of the difficulty in setting a precise st 
ard. P 
In the United States an inside design temperature of 70° ra 
commonly used for most buildings where the occupants are sê 
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tary or even exercising lightly, with lower temperatures, from 55° 
to 65° F employed for various industrial buildings. Actually, 
however, the temperature maintained is usually above 70° in resi- 
dential, commercial and institutional buildings, depending on the 
amount of outside wall space. For rooms with one outside wall, 
r° is nearly ideal, while 73° is common for rooms with two cold 
lls. 
whe effect of these cold walls is to increase the heat loss by 
radiation from the body; the higher air temperature reduces the 
Joss by convection and evaporation and maintains the thermal 
ance. 
Pt Great Britain, inside temperatures are usually much lower. 
British people feel very uncomfortable at the higher air tem- 
peratures maintained in American buildings, but are comfortable 
at temperatures from 60° to 65° F. The human body can in time 
adjust itself to the standards of either region. 

Industrial buildings, gymnasiums and other buildings where the 
degree of activity is high, as compared with homes, maintain lower 
air temperatures, because the heat loss from the body is greater, 
and the lower air temperatures thus permit greater evaporation 
and convection losses to maintain the heat balance. 
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The determination of the capacity or size of the various com- 
ponents of the heating system is based on the fundamental concept 
that heat supplied to a space equals heat lost from the space. 

The requisite capacity of the boiler or furnace and, in fact, of 
the whole heating system depends on the amount of heat to be sup- 
plied, and the equation shows that this equals the heat lost. Heat 
lost from the space is made up of two principal items of which the 
first is the heat lost through walls, roof, windows, doors and floors. 

Heat Loss From Buildings—To explain how heat is lost 
through walls, roofs and floors, it is necessary to have some under- 
standing of how heat transfer takes place. Heat flows from a re- 
gion of higher temperature to one of lower temperature, just as 
water flows downhill, and it does this in three ways: (1) by con- 
duction, the flow of heat through matter unaccompanied by visible 
motion of the material, as in an iron rod, one end of which is 
held in a flame; ( 2) by convection, the transfer of heat by moving 
matter (in the case of buildings, air); when air is heated it be- 
comes less dense and rises while the colder, denser air falls and 
displaces it, and in turn becomes heated; (3) finally, heat is trans- 
ferred by radiation, the process by which energy is transferred 
through space, the energy being in the form of waves similar to 
light or radio waves, but longer. The energy is emitted from a 
ot or warm surface, is transmitted through the air or space, and 
me the waves fall on a cooler surface the energy is converted to 
EMI All three of these processes are involved in heat loss from 

uildings, 

mi example, in the simple wall of a house shown in fig. 2, 
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ing it aesthetically pleasing and rainproof. Its heat transfer prop- 
erties are of the greatest importance and should be such that the 
heat transmitted will be at a minimum so that the quantity of fuel 
used also will be low. To accomplish this, wherever winters are 
other than mild, insulation is necessary. 

Characteristics of Insulating Materials—Insulation does 
not completely stop heat flow, but rather reduces the flow. 
Broadly speaking, denser materials are better conductors of heat, 
so that stone walls, for example, lose heat rapidly. This can be 
overcome by making the walls or roof very thick, but except in 
the case of monumental buildings such as cathedrals this gen- 
erally is impractical. 

Conversely, less dense materials are better insulators in re- 
tarding heat flow by conduction. Usually, too, a material trans- 
mits more heat when it is damp than when it is dry, 

The quantity of heat which flows through one square foot of a 
material one inch thick in one hour when the temperature is 1° F, 
higher on one side than the other is called the conductivity of that 
material. According to an arbitrary classification, when this con- 
ductivity is less than 0.5 the material is considered an insulator. 
The conductivities of some common building materials are given 
in Table II. 

Since the figures given in Table II are per inch thickness they 
are not directly usable; for example, there is no such thing as a 


TABLE II.—Conductivity of Common Building Materials 


(Figures are in B-T.U. per square foot per inch thickness 
per hour per r° temperature difference) 


Material Conductivity Material Conductivity 
Brick . 5.6 to 9.9 Cork . f 0.27 to 0.35 
Concrete 2.3 to 12.0 Glass fibre . 0.22 to 0.33 
Plaster. 2.5t0 4.0 Mineral wool. 0.25 to 0.33 
Granite 19.0 to 20.5 Insulating board 0.33 to 0.40 
Wood . 0.6 to ILI Vermiculite. 0.32 to 0.48 


one-inch-thick brick wall. Furthermore, walls and roofs are always 
made up of a combination of materials. However, the figures 
in Table II do show the relative rate of heat transfer, and ob- 
viously the last five materials conduct far less heat than the first 
five. 

Types of Insulating Materials.—Some insulating materials 
are supplied in the form of boards or rigid sheets; these are termed 
insulating boards. Others, such as loose rock wool or vermiculite, 
can be poured into the air spaces between joists or studs. A third 
type is the bat, which is a more or less loose insulation held to- 
gether in heavy paper which can be tacked onto wood joists or 
studs. Finally, and in a class by themselves, are the reflective 
insulators which do not insulate against conducted heat but against 
radiated heat. i 

The dense materials which are good conductors of heat differ 
from the insulators in that in the latter there are tiny air spaces, 
and in ultrasmall spaces air is a very good insulator. However, 
when the air spaces are large, the heat transfer is aided by con- 
vection currents and the air space is not then a particularly good 
insulator. The conductivity of an air space (per inch) is 1.09. 
Above 3 in., the addition of thickness of the air space is of little 
value in reducing conduction. 

From fig. 2 and Table II, it becomes obvious that the use of an 
insulating board of low conductivity in place of the wood sheath- 
ing would reduce the heat transfer through the wall. Similarly, 
use of a mineral wool in the air space would sharply decrease the 
convection air currents and would eliminate the radiation across 
the space, since radiation takes place only across a space, so that 
the wool-filled wall would also be a good insulator. If both the 
insulating board and mineral wool were used, the wall would be 
improved even further. 

Heat transfer by radiation across the air space can be retarded 
in still another way—by use of a reflective metal foil. This ma- 
terial, usually aluminum, reflects the radiant rays back to their 
source; only a very small amount of the energy is absorbed as heat 
by the foil and conducted to the outside. This type of insulation 
is useful on either the warm or cold side of an air space, or in an 
air space, inasmuch as it is not only a good reflector but also a 
poor radiator of heat energy. 
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Since the transfer of heat across an air space is aided by con- 
vection currents, the use of reflective foil insulation is of more 
value in winter for floors than for ceilings. This is because the 
warm surface is at the top of the air space and the foil below the 
air space in the case of the floor, so that there is virtually no con- 
vection. In the ceiling, the reverse is true, and convection is at a 
maximum. On the other hand, reflective insulations are especially 
good insulators in roofs in the summer to prevent heat entering 
the house. 

Use of Insulating Materials—Among the different types 
of insulation, each has its advantages and uses. The loose or bat 
type can be used to advantage in filling up air spaces to reduce 
both’ conduction and convection. On the other hand, such ma- 
terials do not add to the strength and rigidity of the building 
as do the insulating boards, which can be used both as sheathing 
and as the plaster base or in place of plaster. Finally, the re- 
flective type is advantageous in air spaces to retard heat flow; 
it may be used in’ conjunction with other insulating materials or 
by itself, especially in floors. 

It is understandable that each additional increment of insulation 
yields less return in fuel savings than the first increment, so that 
there have been attempts to determine how much insulation is jus- 
tified. Unfortunately, during periods of monetary inflation the 
cost of fuel may rise far above that contemplated originally, so 
that a few years later an originally accurate computation be- 
comes highly unbalanced, and far more insulation would have 
been justified. 

Similarly, a more expensive fuel may be employed at a later date, 
which would justify more insulation than was the case when a low- 
cost fuel was burned. 

In general, then, for a new house it is well to consider the maxi- 
mum possible use of insulation: for example, bats or loose fill 
between attic floor joists and reflective insulation on the attic roof; 
reflective insulation below floors exposed to unheated spaces, and. 
edge insulation along slab floors laid on the ground; insulating 
board for sheathing and either loose fill or reflective insulation in 
the air spaces; sealed double windowpanes for all large windows 
and at least storm windows on others; storm doors on all doors; 
and windows weather-stripped. 

Calculation of Heat Losses.—The heat lost from a building 
through the walls, windows, roofs, doors and floors is calculated 
from the equation 

Heat lost = coefficient of transmission X temperature 
difference X area. 

In this equation, heat lost is in terms of B.T.U. per hour; the 
coefficient is in B.T.U. per square foot of area per hour per degree 
difference in temperature between the inside and outside; tempera- 
ture difference is that between the inside temperature and the out- 
side design temperature in degrees (Table III); and area is the 
area in square feet of floor, roof, wall and window in the space 
involved. The coefficients can be found in engineering tables. 

Thus the heat to be supplied increases (1) as the areas of walls, 
roofs, glass and doors increase; (2) as the temperature difference 
increases (i.e:, the lower the outside design temperature, the 
greater the temperature difference and therefore the more heat 
necessary); and (3) as the heat transmission coefficient increases. 


TaBe Ill.—Outside Design Temperatures for Various Cities + 


i Design tem- x Design tem- 
City perature, °F. Sa perature, °F. 
Atlanta, Ga. . A 10 Taen ips vam 30 
Boston, Mass. > « o johannesburg, S. Af. . 30 
Chicago, Ill. . + —10 London, Eng. 4 5 
Denver, Colo. Zio Manila, Phil. . i 
Houston, Tex. _. 20 Melbourne, Austr. 35 
Los Angeles, Calif. 35 Mexico City, Mex. 30 
Minneapolis, Minn. 20 Montreal, ue. a -I5 
New York, N.Y. « o Moscow, U.S.S.R. —40 
Seattle, Wash, : 15 Paris, France. . . 10 
Washington, D.C. o Rio de Janeiro, Braz. . s5 
Adelaide, Austr. . . 40 Rome, Italy. . . 25 
Berlin, Ger; s+ 5 Stockholm, Swed. >: o 
Buenos Aires, Arg. . 30 Sydney, Austr. > 45 
Cape Town, 5. AÈ 35 ‘okyo, Jap. - 20 
Glasgow, Scot. . 30 Toronto, à —10 
Hamilton, Bermuda 55 Vancouver, B.C, .  , 10 
Havana, Cuba _ 50 Vienna, Aus.. . . 5 
Honolulu, Hawaii . 60 Winnipeg, Man... . -35 
L 


VENTILATION 


In addition to the heat lost by conduction through the buildi 
enclosing surfaces there is a second loss, that by infiltratig 
Cold air leaks into a building through cracks around doors 
windows and through doors and windows when opened.” All su 
air must be heated, adding to the heat lost, because for every 
cubic foot of air that enters, a cubic foot of warm air leaks 
The importance of infiltration is indicated by the fact that 
typical five-room house infiltration can account for as much 
37% of the total heat loss. The infiltration loss is calculated from | 
the equation i 


Heat lost by infiltration = air volume entering per foot of 
crack X .o18 X temperature difference X feet of crack, 


In this equation, heat lost is in B.T.U, per hour, air volume 
cubic feet per hour is from engineering tables based on tests, 
perature difference is as previously defined, the length of crack 
as measured and .o18 is the’B.T.U. necessary to raise the tem 
ture of one cubic foot of air one'degree. 

Similarly, for ventilation air, B.T.U. per hour is determined 


Heat lost by ventilation = volume of ventilation air X 018 X 
temperature difference. 


Generally, for homes and apartments, the infiltration air 
enough to supply ventilation. In public buildings the necessi 
quantity of ventilation air is considerable and the resulting 
load is more important than the infiltration loss. i 

Heat flows from a region of higher temperature to one of lo 
temperature in proportion to the difference in temperature. 
wall, for example, with room air on the inside at 70° F. (21.1% 
and cold air on the outside at 0° F. (—17.8° C.), there will be 
times as much heat flow through each square foot as when the i 
is at 70° and the outside at 69°. In the former there is a 70° ta 
perature difference, in the latter a 1° difference. 

Outside design temperatures are based on the lowest temper 
experienced in the locality. This outside design temperatu 
not the lowest temperature of record but ordinarily is the | 
temperature which occurs at least once every three to five ye 
Table ITI shows common values of outside design temperati 
a number of important cities. 

In calculating the heat loss, each room is figured separate 
then the totals added. Since there is no heat flow between 
at the same temperature, usually only the outside walls have 
be considered. 

A special case in insulation is that of concrete slab floors i 
directly on the ground. Since an important part of the heat lo 
through the slab is that.around the edges, insulation should be @ 
plied around these outside edges. 

Insulation and Secondary Effects —The influence of i 
tion in reducing fuel consumption is so great that this 
usually overshadows other important advantages of insu! 
The temperature of the surface of the inside wall (or roof or 
is greatly affected by the construction of the wall; and this t 
perature is higher with insulated than with uninsulated consti 
tion, .It has been shown that the human body loses hea 
radiation to cold surroundings. If the inside surfaces of the wal 
and windows are relatively cold, this radiation loss greatly ai 
the feeling of comfort of the occupants. To overcome this, the 
temperature is maintained higher than would be the case ! $- 
walls were warmer. Since the occupants feel more comfol 
when not losing too much heat by radiation, an advantage 0i 
insulated room is that lower air temperatures can be mi 
with equal feeling of comfort. 

A second advantage concerns the staining of surfaces, eSP 
ceilings. It is commonly believed that the alternating $' 
light and dark on, for example, a wood lath and plaster cel 
caused by the dust left when air passes through the plaster bet 
the laths. This is not the case. Actually, this stain 0c¢ 
cause convection currents of air are created when there isa di 
ence in temperature between the surface and the adjacent 
The surface friction of these currents generates a charge 0° © 
electricity of random polarity, the intensity of which depends mi 
the air velocity, which in turn is governed by the temper 
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difference between the surface and air. The dust particles sus- TABLE IV.—Normal Number of Degree-Days per Heating Season 
pended in the air have the same polarity as the air, usually nega- in Typical, U.S. and Canadian Cities 
tive. The surface, which usually has a charge of positive polarity, $ No. of $ No. of 
attracts the negative dust particles and discoloration results. City bes City a 
Ifthe polarity of the surface and the air happens to be the same, Atlanta, Ga... PETA Louisville, Ky, i 
the dust particles are repelled and a noticeably clean streak ap- Bisse flan : 2.780, pein bes pals Minhs 1853 
pears on the surface. Since the temperature difference between Chicago, Ml, » diva eto New Orleans, la. bard, cies 
the surface and air is less with insulation (i.e., in the areas backed Denver Colo: NNE ER 4 Rew xork 2 Calif. | 339 
by laths), the velocity of the convection currents is lower, the Perit Mich. a. has 61404 Seattle, Waste id 4443! 
static charge is less, the attraction of the dust particles is weaker Houston te Sack tare Vancouver B.C yar Sieg 
i i ity,Mo.. . 5 ington, D.C, : 5 
and less discoloration occurs. es ity, ala es wa gt ; Be D.C. o's 2st 


With floors, perhaps more than with other surfaces, the effect 
of warmth or coolness is of great importance. A warm floor can 
be obtained directly by radiant heating in the floor. In this case measure with precision the effect of a cold winter or a mild winter 
itisimportant that the floor temperature be about 77° F. (25°-C.), on fuel consumption. 
with 85° F. (29.4° C.) as a maximum (an exception is the bath- An ingenious use of the degree-day is to anticipate fuel usage. 
room floor, where a higher temperature may be pleasant), The For example, at the end of three months the fuel oil supplier finds 
floor frequently can be kept at a desirable temperature by use of that a house used 600 gal. of oil and during that period there 
insulation. were 1,200 degree-days; the house is thus using 0.5 gal. of oil per 

Insulation and Condensation.—The combination of rather degree-day. From past experience, he knows that the subsequent 
high relative humidity in a house, especially when a humidifier is two months will have a probable 2,300 degree-days; therefore he 
used, low outside temperature and insulation creates the problem knows that the house will need 1,150 gal. of oil in that period. By 


of condensation within the wall or roof structure. this method he can predict when the oil tank will be nearly empty 
With a wall made up of different elements and with a high tem- and deliver oil before the fuel supply runs out. 
perature on the inside and a low one on the outside, the tempera- From the normal number of degree-days kept on a monthly basis 


tures of the inner surfaces will be somewhere between those of the for each city, it is possible also to predict reasonably well the 
outer surfaces, Air inside the building, when it has a high relative average percentage of the total winter's fuel consumption which 
humidity, also has a high dew point temperature—the temperature will be used each month (see Table V). 

at which the moisture in the air will begin to condense. Building The degree-day on a 65° base is used in the U.S. and Canada. 
materials are permeable to the vapour in the air, and when the tem- The degree-day is used also in the British Isles, but there, because 
perature inside the wall is at or below the dew point, the moisture 


from inside the house will condense inside the wall and may cause TABLE V.—Heat Load and Fuel Consumption by Months 
. in Percentage of Heating Season Total 


damage, 

To overcome this, the usual practice is to apply a vapour bar- Month Dedver | Los Angeles | New Orleans | New York 
rier on the warm side of the wall. In some cases this is a sheet a ee re asen eet 
of paper containing asphalt; in others the vapour-resistant ma- PORE aru eau a” 7 2% Be 
terial is applied to an insulating board. In either case, the’resistant | November» = 2 0+ jo om 3 ze ga 
material should be continuous, with no openings through or around payi pigia ely 17 20 26 x 
it, Also, it is important that the material be in the warm or inside RRR abt taret H # Si = 
Portion of the wall. If placed on the outside it can make the prob- gic att yatid lity 388 9 z 3 9 
lem worse, Fane be AONE Ona, i 3 a Š 

Total ERR 100% 100% 100% 100% 


Vapour barriers are more necessary with a high degree of in- 


sulation than with little or no insulation, more necessary the es Pare: x 
colder the climate and more necessary the greater the amount of of lower inside temperatures, the base is 60°. The figure 4,200 is 


moisture release inside the house from humidifier, cooking and a good average seasonal total of such degree-days for England. 


Washing. It is especially i i ll 

y important that vapour barriers be wel F 
overlapped and tightly sealed so that the vapour cannot flow Bue a i y 
through leaks in the barrier. Fuels commonly used for heating buildings include coal, oil, 


manufactured and natural gases and wood. There are two other 
Heatinc Loap not uncommon sources of energy for building heating: electricity, 
The subject of heat loss thus far has been treated entirely on the and steam or high-pressure, high-temperature water piped to groups 
design basis; that is, the maximum hourly heat loss that is an- of buildings from a remotely located generating plant. The latter 
ticipated for extremely cold days. Obviously this does not rep- is a special case, usually called district or institutional heating in 
Tesent the average load, nor does it give much indication of the the U.S. ). r i 
total load or fuel consumption for a whole winter. Wood.—In early. times this was the only important fuel and was 
n the early 1920s it was discovered that the gas consumption burned in fireplaces and later in stoves designed for heating. It 
of a number of heating plants was proportional to the difference Was gradually displaced by coal and by the 2oth century had be- 
ee 65° F. and the daily mean temperature when the latter was come a relatively unimportant fuel in North America and much 
ow 65°, This di ipli the number of Europe. 
of degree-days nea Pie tint see PAE when the  Coal.—Bituminous (soft) coal, which contains not only carbon 
mean temperature is 42° F. there are 65 — 42 = 23 degree-days. but hydrocarbons as well, is an important fuel for heating build- 
The total number of degree-days from fall to spring in a given city ings, but rather more so for larger buildings than for homes. It 
'S the degree-day total for that city for that heating season, A can be fired by hand or by mechanical stokers, and it is the lowest- 
ngtime average of such seasonal totals gives the normal number cost fuel in many areas. However, it is relatively dirty, ash 
Ol degree-days for that city (see Table IV). removal is a task and even a mechanical stoker is not completely 
n bute reste has several uses. One is based on the fact that _attention-free, so that its use has declined. ni! 
ing will consume fuel in any period at a rate in proportion Anthracite (hard) coal is almost pure carbon and once ignited 
Wite, number of degree-days in that period. For example, ifin a burns with less attention than soft coals. While cleaner than bitu- 
er having 5,090 degree-days a house used 2,000 gal. of oil, and minous coals, its disadvantages are much the same, and in addition 
i K itis more expensive. 


if the ne: 

i xt winter there were only 4,000 degree-days, the oil used 

x faccond winter will be raved k: 80% a sitar asim ihe first, Oil.—Fuel oil was used first for building heating on the Pacific 
00 gal. In short, use of ‘the degree-day makes it possible to coast of the U.S. and became of some consequence in the early 


o 
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1920s: By the-end of that decade it had made important inroads 
on coal in the heating of houses and larger buildings, especially the 
former, Its primary advantage is that, being a liquid, it can be 
controlled more precisely and burned automatically under control 
of a room thermostat. In addition, and of great interest to home 
occupants, it is stored in a tank with no attendant dust, and it 
leaves no dirty ash which requires periodic removal. As a result 
of these advantages, and in spite of the higher price of oil during 
the early days, oil began seriously to displace coal as a heating fuel 
in the mid-1920s, and this trend continued unbroken except for 
wartime periods of shortage. 

Gas.—Natural gas has long been used for building heating, but 
its use at first was confined to areas in close proximity to gas de- 
posits, from which it was piped to buildings. Manufactured gas, 
made by a variety of processes from coal and oil'and first widely 
used for illumination and later for cooking, was considered too 
expensive: for heating, relatively, until about 1920, when it began 
to be burned in house-heating plants of persons with high incomes. 

Gas has all the advantages of oil, plus a few of its own, including 
the fact that it is even easier than oil to burn and to control, the 
homeowner needs no storage tank and pays for the fuel after he 
has used/it, the burner can be operated, if necessary; when electric 
service is interrupted: because of storms, and fuel delivery is un- 
affected by snowstorms or forgetfulness. The apparatus needed 
is simpler than that required for oil and has few moving parts. ‘The 
cost, however, is relatively high except in locations near gas de- 
posits. After 1940 the commercial production and marketing of 
liquefied propane greatly increased as a’ result of the popularity of 
gas fuel in districts isolated from natural-gas pipelines. (See also 


Gas INDUSTRY.) 

Electricity —This form of energy ranks highest in ease of con- 
trol for heating and in simplicity of apparatus, but the cost in 
most cases is far too high for widespread use. Exceptions to this 
are areas near hydroelectric generating plants. Electricity also 
has a wide range of possible applications as a secondary or supple- 
mentary form.of heat, as for bathrooms, buildings used only oc- 
casionally (such as churches), rooms with poor heating facilities 
where the cost of correcting the trouble would be high, and similar 
special cases. | 

Solar Heating.—Another source of heat with promise of 
greater importance at mid-zoth century is energy from the sun. 
By careful orientation of the house with respect to the sun it is 
possible, with proper shading, to allow sunlight to enter the win- 
dows in winter when the sun is far to the south and to prevent it 
from entering in the summer when the sun is overhead. (See also 
SOLAR ENERGY, UTILIZATION oF.) 


FUEL-BURNING EQUIPMENT _ 


Among the:more important types of self-contained heat sources 
are (1) the fireplace; (2) space heaters, room cabinets or stoves 
fired by coal, oil or gas; (3) radiant heaters, burning gas or con- 
taining»electric resistance coils, and of either the portable or fixed 
type; and (4) convection unit heaters: burning gas or containing 
electric resistance coils and equipped with a fan to blow air over 
the hot surfaces. All these are of the more or less self-contained 
type for individual room use. 

For central heating, where the fuelis- burned in one place—the 
basement or utility room—and from which steam, hot water or 
warm air is distributed to adjacent and remote spaces to be heated, 
there are (1) hand-fired coal-furnaces and boilers; (2) stokers for 
automatically burning coal; (3) oil burners, oil furnaces and ‘oil 
boilers; and (4) gas burners, gas furnaces and gas boilers. 

History and Development of Heating Equipment.—At the 
beginning of the Christian era, the Romans had:developed a cen- 
tral heating system which utilized conduction, convection and ra- 

diation. A furnace was constructed beneath the floor of a building 
or adjacent to it.. The products of combustion were conveyed 
under the floor, up through flue panels in the walls, and finally dis- 
charged to the atmosphere: Several of these systems were un- 
covered in London after World War II, relics of the ancient 
Roman occupation. Similar systems are used in certain provinces 


in China and Japan. 
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While feudalism was reaching its crest during the 11th and rath 
centuries, fortified castles were built. The castles were multiple. 
storied structures and the disposition of smoke from the fireplaces 
presented a problem. A solution was achieved by moving the 
fireplaces to niches in outside walls and providing sloping passages 
through the wall through which the smoke could escape. The 
chimney was not introduced until the 14th century. 

The great halls or assembly rooms of the castles were provided 
with one or more large fireplaces, while the occupants of the smaller 
rooms depended for warmth on individual ‘metal baskets or bra. 
ziers, filled with coals. It is interesting to note that) the interior 
walls opposite the great fireplaces were constructed of solid ma. 
sonry of much greater thickness than was structurally necessary, 
These walls of tremendous thermal capacity absorbed radiation 
from the fireplaces and reradiated heat to the room long after the 
fires had burned low. This idea was retained and reappeared in the 
U.S. early in the roth century. Many brick houses had two fire. 
places on one sideʻof the room while the opposite wall was con- 
structed of solid brick masonry 27 in. or more in thickness, 

‘The fireplace remained in wide use at mid-2oth century. In Eng- 
land, although it was gradually giving way to’ central heating, the 
fireplace was still an important source of heat in residences, 

The earliest reported improvement in the fireplace was that of 
Louis Savot, who in 1624 developed for the Louvre a fireplace in 
which room air was drawn through passages under the hearth and 
behind the fire grate and then discharged into the room through 
a grille in the mantelpiece, so that occupants were warmed by con 
vected as well as radiant heat, A century later there was intro- 
duced a fireplace which warmed air drawn from either the inside 
or outside of the building. 

Fireplaces produce warmth principally by radiation from the fite 
and from hot bricks at the back and:hearth. Air passes through 
the fire and up the chimney, carrying most of the heat outside, 
and cold outside air must be drawn into the room: to replace the 
air thus exhausted. Consequently, the fireplace is only about one 
third as efficient as a good stove. 

Stoves —The first stove of record was produced in: 14908 
Alsace, France. It was constructed of brick and tile. The prod: 
ucts of combustion escaped from the stove through a heavy brick 
and tile flue. Later developments resulted in the Scandinavian 
stove, which had a tall hollow iron flue containing iron ball 
arranged to lengthen the gas travel,,and the Russian stove, which 
had as many as six thick-walled masonry flues. This type af 
stove is in common use in the regions bordering the North sea 
The stove is often built at: the intersection of inside partition 
walls in such a manner that a portion of the stove and its flue 
is in each of four rooms, A fire is maintained until the stove @ 
flues are thoroughly warmed; then the fire is extinguished an 
the flues are closed. The stored heat is delivered to the rooms 
radiation and convection. 

The first manufactured cast-iron stove was produced at Lym, 
Mass., in 1642, This stove had:no grates and was simply a cast 
iron box. j 

In 1744 Benjamin Franklin improved the stove which bears his 
name and which was used in conjunction with the fireplace. 
also established basic principles of stove design. At about the same 
time (792), William Strutt, in England, made a further advant 
by passing air from a stove through channels so that more remo 
rooms could be heated. ad 

The first round cast-iron stoves with grates were manufactu tis 
at Philadelphia, Pa., in 1800 by Isaac Orr. The base-burnet sto 
for burning anthracite coal was invented in 1833 by Jordan 
Mott. ais 

Although petroleum was known and animal and vegetable 
were used in crude lamps during ancient times for warmth, it 
not until the roth century that oil-burning equipment was 
cifically designed for producing ‘warmth. n° 

Coai-Burning Equipment.—The basic requirements for a i 
ing any form of coal efficiently are (1) a grate on- which the wi f 
burned and through which air can pass to the fuel bed, and wi! 
can be shaken to drop ashes to a pit below; (2) means for a ) 
the products of combustion to the outside, usually a chimneys 


for 
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providing a draft so that air will flow into the ashpit 


through the grate and provide the primary air necessary to allow 
sufficient oxygen to mix with the carbon in the coal during the 
combustion process; (4) means for admitting a secondary supply 
of air over the fire to supply oxygen for burning the volatile gases 
and hydrocarbons in the coal, this being of more importance in 
buring bituminous coal than anthracite; (5) a metal surface, 
over which the hot products of combustion pass, sufficiently large 
that heat is transferred to that surface, which in turn will heat 
water or air; and (6) a chamber of sufficient volume surrounding 
the grate to allow the air to mix with the fuel. 

All these requirements are fulfilled in hand-fired, coal-burning 
furnaces and boilers, as well as in mechanical stokers, which, in ad- 
dition to the above, provide means for feeding coal gradually and 
automatically to the grate and make the process of firing including 
the disposal of the ashes to a pit, a continuous one, Such stokers 
have wide application in industrial and commercial installations, 
but for residences the stoker, which had wide popularity during 
the 1930s and early 1940s, gradu- ; 


ally lost ground because of the 
advantages of oil and gas. 

Oil Burners.—Oil 
used in residences are of two 
principal types—vaporizing and 


atomizing. 


liquid must be gasified to burn, 
and the vaporizing burner accom- 
Plishes this by evaporation, the 
oil being heated for this purpose. 

Th fig. 3 the principle of one 
type of vaporizing burner is illus- 
trated, Oil is fed to the bottom 
of a bucket-shaped perforated 
vessel; vapour rises from the oil 
and is mixed with the primary 
air and finally, at the top, begins 
to burn, with a secondary supply 


of air fed 


the perforation at the top. The 


burners 


In. burning oil, the 


if sae 


A PERFORATIONS“ "| 


HR 


to the flame through 


heat of the flame itself causes FIG. 3.—VAPORIZING OIL BURNER. 


more oil to vaporize, so that the THE OIL BURNS AFTER BEING EVAP- 
Process is continuous. 


ORATED TO GAS 


Tn the atomizing- or pressure-type burner, illustrated in fig. 4, the 


oil is atomized or 


broken up into small drops by pressure, The air 


pressure is supplied by a motor-driven fan, the air supply being 
Tegulated by a shutter. Oil is fed to a nozzle under pressure by a 


pump and 


is ejected from the nozzle in a cone-shaped spray into 


the ait stream. This burner is also called a gun-type burner. 

3 Another type of atomizing burner is the rotary burner. The 

‘otary type employs a motor-driven cup or disk from which the 
is thrown off in a cone-shaped spray. 


burners $o 


installations there is an increasing tendency to use 
designed that they can burn either gas or oil, or pulver- 


Coal, arranged for convenient change from one to the other. 
advantage is that when one fuel becomes more expensive than 


another, 


, Or when one is in short supply, another may be used. 


is os Burners.—Gas burners are generally of simple design. Gas 
Supplied to the burner at a pressure sufficient to induce a supply 


Orifi 


of Primary air to mix with it, the mixture then passing through 
res or ribbonlike openings over which secondary air is admitted. 


inthe usual case this is all accomplished without a forced draft, so 


Fig, 
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FIG. 5.—FORCED WARM-AIR FURNACE 


that the mechanism is simple and trouble-free. 

Requirements for burning gas also include a combustion cham- 
ber and means of heat transfer and, finally, venting to the atmos- 
phere for safety. The fuel used is completely independent of the 
method for transferring the heat to the rooms to be heated; that 
is, whether the heating system utilizes warm air, steam or hot 
water, the fuel can be coal, oil or gas. 

Electricity.—Although not a fuel, electricity is a form of energy 
used for heating, and the commonest method of converting the 
energy to heat is by coils or other means of introducing resistance 
into the circuit, so that the heating elements become hot and di- 
rectly heat air or water or, in other cases, emit radiant energy. 


HEATING SYSTEMS 


Heat is generated by fuel burning either in a furnace, an arrange- 
ment by which air is warmed by contact with metal surfaces heated 
in turn by the hot gases of combustion, or in a boiler, a vessel con- 
taining water heated by contact with hot surfaces. The boiler can 
be either a steam or hot-water boiler and may be used with a steam 
or hot-water system. 

Warm Air.—The principle of the warm-air furnace is illus- 
trated in fig. 5. The furnace is conventionally made of steel, and 
the essential requirements are that (1) the combustion chamber 
and its connections to the flue must be gastight to prevent fumes 
from getting into the stream of air supplied to the house; (2) 
there must be sufficient metal surface to provide for the transfer 
of most of the heat of combustion to the air; (3) there must be a 
tight casing around the whole apparatus; and (4) the furnace 
should be compactly arranged. The drawing is simplified to show 
the principle; a centrifugal fan rather than a propeller fan usually 
is employed. 

The warm air from a furnace, being lighter than the cooler air 
around it, can be carried by gravity in pipes or ducts to the room 
to be heated, and until about 1930 this was the usual method. A 
gravity system, however, required sheet metal ducts of 8 to 14 in. 
in diameter to reduce air friction, and this resulted in the base- 
ment’s being filled with ductwork. The pressure, or head, resulting 
from the difference in density of the air is quite small, and for this 
reason rooms distant from the furnace, especially those to wind- 
ward, frequently were underheated. Use of a motor-driven fan to 
move the air made possible the use of small, compact, rectangular 
ducts giving a neat installation and forcing heated air to the most 
remote rooms. 

The heated air is introduced into the room through registers, 
grilles or diffusers in a variety of types, including arrangements 
resembling baseboards along outside walls. The heated air, after 
giving up its heat to the room, is returned to the furnace, usually 
through one or two return ducts, as shown in fig. 6. An advantage 
of this method of forced warm-air heating is that the air can be 
passed through filters and cleaned as it circulates through the sys- 
tem. 

Hot-Water Heating.—Hot-water heating seems to have origi- 
nated in France early in the 18th century and was used first in a 
greenhouse. An incubator for hatching chickens for the Paris 
market was heated by a hot-water circuit even before the French 
Revolution. Hot-water pipes were employed by Sir John Stone 
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in 1792 to heat the Bank of England, but it was not until about 
1840 that Robert Briggs began the installation of hot-water heat- 
ing in the U.S. 

A hot-water system consists of the boiler and a system of pipes 
connected to radiators suitably located in rooms to be heated, the 
principle being shown in fig. 7. The pipes, usually of steel or 
copper, feed hot water to radiators or convectors, which give up 
their heat to the room. The water, now cooled, is returned to the 
boiler for reheating. Two important requirements of a hot-water 
system are (1) provision to allow for the expansion of the water 
in the system, which fills the boiler, radiators and piping; and (2) 
means for allowing air to escape from each radiator by a manually 
or automatically operated valve. 

Early hot-water systems, like warm-air systems, operated by 
gravity, the cool water, being more dense, dropping back to the 
boiler, forcing the heated lighter water to rise to the radiators, 
Neither the gravity warm-air nor gravity hot-water system could 
be used to heat rooms below the furnace or boiler. Consequently, 

» motor-driven pumps or circulators introduced to supply positive 
means of circulating water made it possible to locate the boiler 
anywhere with regard to its elevation compared to the radiators— 
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even in the attic if desired. As with warm air, smaller pipes can by 
used when the fluid is pumped than with gravity operation, 

Steam Heating.—Steam heating on a practical scale was in. 
vestigated by James Watt in 1784, and in 1791 a Halifax inventor 
patented a steam-heating method. Thomas Tredgold in 1824 em. 
ployed cast-iron pipes to heat by steam’a silk mill in Watford, Eng. 
Early Americans who contributed to the development of steam 
heating included John H. Mills, who'in 1877 designed an overhead 
downfeed one-pipe steam system. Frederick Tudor in 1883 de. 
veloped the modulating valve and in 1902 made improvements jn 
a return line system vented to the atmosphere. In 1899 James A, 
Trane developed a vapour system, and in 1903 C. A. Dunham mar. 
keted a fluid-filled thermostatic trap for steam systems, 

Steam systems are those in which steam is generated, usually at 
less than 5 pounds per square inch in the boiler (fig. 8), and the 
steam is led to the radiators through steel or copper pipes. The 
steam gives up its heat to the radiator and the radiator to the room, 
and the cooling of the steam'condenses it to water. The condensate 
is returned to the boiler either by gravity or by a pump. Arrange- 
ment of a simple one-pipe system is shown in fig. 9. The air valve 
on each radiator is necessary to allow air to escape. Otherwise it 
would prevent steam from entering the radiator. 

The vapour system (fig. 10) differs from the one-pipe system in 
that (1) the condensed steam returns from the radiator through 
a return pipe to the boiler (instead of through the supply pipe); 
(2) a trap, a device which allows water and air but not steam to 
leave the radiator, guards the return outlet; and (3). airis elimi- 
nated through a device at the boiler instead of through air valves 
on each radiator. 
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A system widely used in larger buildings is the vacuum syste” 
(fig. 11). A vacuum pump maintains’a pressure below that of th 
atmosphere in the return lines; draws’all the ait and water to it 
expels the air and pumps the water back into:the boiler. A feature 
of this system is its ability to raise the condensate from a radiato 
below the boiler. t S 

Much ingenuity has been applied to steam heating, including 
methods for controlling the steam temperature. By maintaining * 
vacuum in the radiator as well as in the return lines, the press 
inside the radiator can be!reduced to such a point that water 
boil at temperatures'well below the 212° F, (100° C.) at atm 
pheric pressure, Consequently, on the coldest days no vacuum 
applied, and the steam in the radiator is at 212°. The warmet sp 
day, the more vacuum is applied, until at 65° F. (18.3° C.) one 
a vacuum sufficient to cause boiling at below 212° F. will resu 
a lower radiator temperature, and so on through the whole 5 is 
of outside temperatures expected. In this way, the radiato 
constantly emitting heat in proportion to the demand and is 
alternately heating and then cooling off. 

The hot-water system differs from both warm-air and steam ie 
tems in an important respect—both warm air and steam, d ‘th 


gases, have a low mass as compared with hot water. As 2 
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RADIATORS IS RETURNING DOWNWARD THROUGH THE SAME PIPE TO THE 
BOILER 

fuel is burning at one period and off the next, the hot-water system 
can “hold” heat for a longer period and not undergo the sharp tem- 
perature fluctuations of steam and warm-air systems. 

‘To perform most efficiently, steam systems require more ap- 
paratus than hot-water or warm-air systems. As a Tesult, warm 
air and hot water have’ largely replaced steam’ in house heating. 
On the other hand, in larger structures, such as office buildings, 
hotels and apartment houses, steam has such advantages that it 
is strongly preferred. 

Heat Distribution Devices.—With each of the three systems 
there are many variations in the method of transferring the heat 
tothe space to be heated. For example, with steam and hot water, 
analternative to the common radiator (which, incidentally, is mis- 
named, because it emits much of its heat by convection) is the 
Convector, an arrangement of finned pipes through which the heat- 

fuid circulates at the base of an enclosure open at top and 
bottom; air flows. upward: over the heating surface and is dis- 
at the top of the enclosure; cooled airidrops to the floor 

and re-enters the convector. 
` Still another arrangement is the baseboard radiator or convector, 
Usually placed atong the bottom of an outside wall to counteract 

$ loss of heat through the walls: 

` Many industrial buildings are heated with a special form of 


RADIATOR OR 
CONVECTOR 


STEAM RISER | 


i —1 STEAM MAIN 


ices ne f TRAP 
appl aeu oR VREURN = 
© „l Bi MAIN. =f l 


Er 


t 
— VAPOUR SYSTEM, IN WHICH THE AIR 1S REMOVED FROM THE 


A CENTRAL ELIMINATI Ti T T VALVES ON 
EACH | 1 OR RATHER THAN THROUGH 
CH RADIATOR INATOR Ri 


SYST 


HEATING AND VENTILATION 


269 


heater called the unit heater, which consists of an arrangement of 
finned tubes through which hot water or steam circulates, anda mo- 
tor directly connected to a fan which forces air over the tubes, 
Unit heaters are made both in suspended types, mounted above the 
floor (fig. t2), and in floor-mounted units. The forced convection 
results in a rapid rate of heat, transfer. 

There are many combination systems using steam and hot water 
with warm air, called split systems. Many public buildings are 
heated by hot-blast systems in which steam is generated in a boiler 
and flows to large banks of heat-transfer surfaces over which air 
is blown by large fans; the warmed air is supplied to rooms through 
ducts. This type of system is often used for air conditioning, the 
heat-transfer surface being fed cold water in summer, steam in 
winter. 

For residences there is an arrangement of hot water piped to 
small heat-transfer devices below the floor or in the walls; over 
them air is blown by fans and enters-the room through grilles, 
In the summer, chilled water circulates to the heat-transfer units, 
which are located throughout the house so that no long runs of 
space-consuming ductwork are needed. All these methods are 
primarily convection types of heating, although there is some 
transfer by radiation. 

Radiant Heating.—The Roman hypocaust system, in which 
a hollow wall or floor was heated by gases from a fire below and in 
turn radiated heat into a room, was the first application of what is 
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FIG, 11.—VACUUM SYSTEM IN WHICH CONDENSED STEAM IS PUMPED BACK 
INTO THE BOILER. THE SYSTEM OPERATES AT LESS THAN ATMOSPHERIC 
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now known: as radiant or panel heating. This principle was ig- 
nored for centuries until 1908, when A. H. Barker of England 
observed the comfortable effect obtained from walls warmed by 
chimneys. He later patented several arrangements for heating 
floors, walls and ceilings, and many such systems were installed in 
England. The idea was first widely adopted in the U.S. not long 
before World War II. 

Although there are many variations, radiant heating systems 
usually employ either (1), hot-water pipes embedded in the floor 
or ceiling (occasionally in the walls); (2) warm-air ducts em- 
bedded in the floor; or (3) some form of electrical resistance panels 
applied to ceiling or walls or, in some cases, the floor. The energy 
in the heated surface is transmitted through the air in the form 
of infrared rays, with practically no temperature effect on the air, 
and converted to heat. when the rays impinge on solids, whether 
room surfaces, furniture or human beings, With many of these 
systems there is no visible heating equipment in the room, and this 
is an advantage in decorating. A disadvantage is the extent to 
which a ceiling or floor might be ruined in case of trouble with cor- 
roded or faulty hot-water piping where this method is employed. 

Heat Pumps.—Rather than burning fuel and directly liberating 
its energy for heating purposes, an alternative approach is to ab- 
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stract heat from some large source at low temperature—e.g., the 
sea—and to reject this heat at a more suitable level of temperature. 
The device for doing this is called a heat pump. 

There is no theoretical difference, except in terminology, between 
a heat pump and a refrigerator, but in practice the removal of heat 
from some enclosure is the primary function of the refrigerator, 
while with the heat pump the principal object is to reject heat 
into an enclosure. An ideal heat pump to which heat is supplied 
from a source at 32° F. (0° C.) and from which it is ejected at 
60° F. (15.6° C.) would produce about 18 B.T.U. of heat for every 
1 B.T.U. supplied to operate the pump. In practice, of course, 
results are much less favourable, but it is feasible to obtain up to 
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2 B.T.U. for heating purposes per 1 B.T.U. supplied as fuel. By. 


comparison, the useful heating output of a boiler is about 0.8 
B.T.U. per 1 B.T.U. supplied as fuel. 

The heat pump has not found wide application partly because 
the high cost of the necessary equipment largely offsets the lower 
fuel cost and partly because of the difficulty of extracting heat from 
the most usual sources—the atmosphere, the earth, rivers, ponds, 
wells, etc. 

Heating Controls—Oil and gas fuels never would have 
attained their great popularity had it not been for automatic opera- 
tion of the heating plant. Automation was made possible princi- 
pally by the thermostat, a device which, when the temperature in 
a space drops to a predetermined point, will actuate the heating 
plant until the demand for heat is satisfied. 

Other important controls include (1) the limit control, which, 
when the air, water or steam temperature from the furnace or 
boiler reaches a point considered dangerous, will shut off the heat- 
ing plant even if the thermostat still calls for heat; (2) boiler 
water level control, which either shuts off the burner or opens a 
valve to admit water to the boiler if the water level in the boiler 
has fallen to a dangerously low level; and (3) the flame control, 
which shuts off the fuel supply if the ignition system for lighting 
the oil or gas flame fails. Modern heating plants are so protected 
by such devices that nearly every conceivable circumstance which 
could be dangerous is anticipated and controlled. 

Chimneys and Draft.—The products of combustion from oil, 
gas or coal must be vented to the air, and the chimney provided to 
carry them away must be of sufficient height to produce a certain 
minimum draft. The one-story house in particular presents a 
problem, because if the chimney isto be adequate its height may 
be out of proportion to the scale of the house. 

Service Hot Water.—The-heating of water for bathing, wash- 
ing and other purposes is part of the over-all heating problem. In 
houses, formerly, a very small hand-fired coal boiler commonly 
was used for this purpose alone. This was largely superseded by 
(1) the separate gas, electric or oil water heater in which the heat- 
ing burner or element is included in the same unit as the hot-water 
storage; when hot water is drawn off, cold water enters, affecting 
a thermostat which turns on the heat until the tank temperature 
again reaches the predetermined level; or (2) a heat exchanger of 
small size connected to the house-heating boiler and extracting heat 
from the boiler water to heat the service water (see fig. 8). 

With the separately fired unit, the heating system and hot-water 
system are entirely independent of each other, an advantage in 
case of trouble and during seasons when the heating system is not 
needed, With the combination system, the heat used to heat the 
water is by no means all waste heat, and a larger boiler must be 

provided if an indirect heater is to be installed. On the other 
hand, some tests have indicated greater economy with the indirect 
heater. With a warm-air furnace the homeowner has little choice 
but to use a separate, direct-fired heater. 

The total hot-water use ranges from 7 to 12 gal. per day per 
person on the average, although the range may be as much as 4 to 
25 gal. per day per person, and some authorities even use a figure 
as high as 40 gal. per day per person. The figure varies widely with 
different families. 

The trend is toward higher temperature hot water because of 
(1) the importance of killing bacteria in dishwashing, tests of 
which have demonstrated the need for temperatures of at least 

180° F. (82.2° C.); and (2) the desirability of very hot water for 
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washing clothes. Since it is impracticable to carry 180° water in 
the whole system and in fact actually dangerous because of possible 
scalding, dish-washing machines are often equipped with electric 
heaters to raise the temperature of the water. 

District Heating.—First put into practice in Lockport, N.Y, 
in 1877, the arrangement of piping steam (or hot water) from 4 
steam plant to a number of buildings became fairly widespread, 
In many large cities, especially in the U.S., the business became 
a sideline of electric utility companies, and the steam lines served 
the business districts of the city—the larger buildings; supplying 
private homes with this service was not deemed profitable, On the 
other hand, there were hundreds of small towns served by mu. 
nicipally owned utilities whose principal function was residential 
heating. 

Centrally located private plants serving a number of buildings 
are still commonplace in the U.S. in two other cases: first, in large 
institutions, such as colleges and hospitals, and, second, in large 
housing projects. The former 
application has existed for dec- 
ades. In the latter case, however, 
the practice began in the 1930; 
when the federal government 
sponsored or built many such 
plants. 
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As early as 1553 a rotary fan 
was used by Georgius Agricola to 
ventilate a mine; and during the 
18th century, French, English 
and Swedish inventors were con- 
cerned with improving the fan 
for mine and ship ventilation 
The reason behind the need for 
ventilation, however, was a mys 
tery: some investigators said it was excessive heat; others disputed 
this and said the reason was inequality of temperature in the room 
or space. In 1777 the French chemist Antoine Lavoisier suggested 
that the increase of carbon dioxide in an occupied space was the 
objectionable factor, but Max Joseph von Pettenkofer in 1863 
showed that this was quantitatively too small (0.03% to 0.05%) 
to explain the results observed. Similarly, the reduction of oxygt? 
content was said to be small, from a normal 21% to about 20%: 

In the late 19th century the French physiologist C harles Edouard 
Brown-Séquard advanced the theory that the harmful effects of alt 
in an occupied space were attributable to certain poisonous sul 
stances in the air called anthropotoxins or morbific matter. 

All these theories were finally abandoned, as a result of the 
work of Karl Fliigge in 1905, F. G. Benedict in 1907 and J. S. Hal 
dane in 1907. Flügge showed that (x) chemical changes in the #! 
in occupied spaces are not harmful; (2) headaches, nausea and 17 
ziness in ill-ventilated space are solely due to deficient heat loss 
(from the body); and (3) the temperature, humidity and move 
ment are far more important than chemical changes in the all 

Essentially this covers the theory subsequently adopted, # 
though there are special cases including (1) factories where an 
gerous fumes are given off, or even homes where unvented ga ap 
pliances can result in dangerous conditions; and (2) situations 
which the effect of odours is important. The modern theory i 
be summed up in the statement that for places of general assen 
the purpose of ventilation is to carry away excess heat and 0 ous 
and that normally 10 cu.ft. per minute of outside air pet ae 
is sufficient to accomplish this objective. In buildings such # 
homes, the leakage of air through cracks around doors a0¢ © 
dows is usually sufficient to meet this requirement. F 

Industrial Building Ventilation—Industrial build 
often present special problems in ventilation, Certain Proci 
are accompanied by the production of air-borne dust, fumes: He 
vapours and gases which are hazardous to the health of Wor, 
Research has determined the limits of concentration permis 
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for human tolerance to prolonged exposure. The 
dustrial ventilation is also complicated by the hazards 


f combustible dust and gases. 

ful methods have been developed for the control of the 
concentration of toxic gases and harmful dusts within safe limits 
for e health of the occupants of spaces, but the control of in- 
flammable and explosive concentrations of gases and dusts is much 
more difficult and uncertain. 

a s of ventilating systems are in use for the control 
dangerous gases and dusts: exhaust systems, dilution systems 
and combinations of the two. Exhaust systems require the least 
amount of air and are most effective when the contaminants origi- 
nate at localized spots, The contaminated air is exhausted at high 
velocity from hoods which have sufficient entrance velocity ‘to pick 
up the contaminants. Exhaust systems are least effective inthe 
ventilation of bins, coal bunkers, ete. 

The dilution method is used when the sources of contamination 

are not localized but are dispersed over a wide area, It is very 
effective but is seldom used to dilute heavy concentrations because 
of the large quantities of air required. The cost of heating the air 
is often prohibitive. 
The third method of control by ventilation is a combination of 
exhaust and dilution, and is used when contaminants can be con- 
fined to and exhausted from booths. The development of air- 
cleaning devices and air-purification processes makes it possible in 
many cases to recirculate the air and greatly reduce the quan- 
tity of fresh’ air required, thus reducing the expense of opera- 
tion, 

eagle fan systems are not always necessary, and nat- 
ural forces—gravity and wind—may be used to facilitate air move- 
ment, In a building where the air temperature inside is higher 
than that outside, the difference in density can be employed as it is 
ina chimney. ‘Any opening in the roof can be employed, and the 
warm light air flows out, its place being taken by cooler air flowing 
in below. © This’'method is crude, because rain can enter through 
the opening and because the air flow is very low when the differ- 
ence between inside and outside temperatures is small. 

Ventilating Apparatus.—To overcome these disadvantages, 
many types of roof ventilators have been designed. A typical 
 emegaed is designed so that wind rotates it into such 

‘Position that the flow of air past the ventilator draws room air 

vthe ventilator and also so that rain or snow cannot enter: 

Motor-driven roof ventilators also are made to give air movement 
Tegardless of available wind and temperature differences. 

Tn winter the exhausting of air from a building at any point 
Tee results in cold outside air entering elsewhere, and this 
seating om seminar a rod by ea rr Fe 
ah S are frequently employed to heat the outside air 
ao $o as to balance the warm air being exhausted. ? 
iima relatively damp climates, a more efficient system of venti- 

on is one in which all ventilating air is drawn from pitia ae 
ling; passing first ‘through a filter and then over the cold de- 
RR retin | 
ioWinter : dry uy passed directly int ; 
able. Some’form of heating coils restores the air to a comfort 
eit, temperature. In place of dehumidifying coils, a solid absorb- 
ere silica gel’ or a liquid such as lithium chloride may be 
Std humidity of the incoming air. (See also FAN 

Fi CAL |. $ 
` Attic Ventilation.—Ą fan located in the attic may be so ar- 
fin roma = stairways that — = smeg pa 
arr N when temperatures drop and, wi! pi 
Ht in the house, draws warm air from the house through the 

: hees it to the outside, cool night air being drawn in 
Open windows. 

oud a exhaust directly to the outside from the attic space 

Prevailing Ocated so that they discharge with and not against the 

: ihe wind.’ Those which exhaust into the attic from the 
ftom the W should be located over a central hall. - The discharge 

enia fan should be as far as possible from adjacent walls and 
Maintained Sane distance of six to eight feet should be 

Olive e ible. 
en thenitation—Although ventilation was formerly concerned 

“Supply of fresh air (a misnomer for outside air) to and 
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the removal of hot and contaminated air from the space, it 
gradually came to embrace—or at least to be associated with— 
what can be termed air sanitation, the cleaning of air, whether 
the contaminating substance be dust, toxic fumes, odours or 
bacteria. 

Air pollution in large cities is caused by the dumping into the 
atmosphere of exhaust gases from gasoline and diesel engines and 
coal, oil and gas-fired boilers, and dusts and fumes from a wide va- 
riety of industrial operations. Of these the most attention for- 
merly was paid to coal boiler operations, and the problem was gen- 
erally believed to be a smoke problem. Perhaps the turning point 
in this viewpoint was the Donora, Pa., disaster in 1948, when 
smog, 'a combination of factors—fumes from an industrial plant, 
a natural fog, and a valley location isolated from breezes at the 
time—caused 20 deaths. This disaster coincided with a rapid de- 
crease in the number of coal-fired steam locomotives, which were 
replaced by diesel engines, but which formerly were among the 
important smoke producers. As a result, there was an increasing 
tendency to look on air pollution as a problem comprising more 
factors than control of smoke-producing apparatus alone would 
eliminate. (See also POLLUTION, ENVIRONMENTAL.) 

Dust can be removed from the air by four basic methods: (1) 
filters; mechanical devices of porous mediums through which dust- 
laden air is passed and in which the dust is trapped by impinging 
upon’ or enmeshing in the filter medium, a common type being 
coated with a’ viscous substance to which the dust clings; (2) elec- 
trical precipitation, by which the dust particles are attracted and 
held by oppositely charged wires; (3) the wet method, or washing 
of the air by water sprays; and (4) dynamic precipitation, by 
which the dust is thrown off by centrifugal force in a mechanical 
device such as the so-called cyclone. 

In general; air filters are used where the dust concentration is 
relatively low and does not exceed 4 gr. per 1,000 cubic feet of air. 
The dusts these filters remove can be termed temporary atmos- 
pheric impurities, including house dust and pollens, which are 
specific nuisances to persons allergic’to them. The filtering me- 
dium varies, and glass fibre, wire screen, steel wool, animal hair 
and hemp fibres have all been employed. 

Electric precipitators are of two types—one of the ionizing type 
in which’ dust particles are given a charge in passing through an 
ionizing zone, and the second variety having charged collectors by 
means of which the energized, collecting medium induces a charge 
on the particles. These machines are highly efficient in removing 
dusts so fine that they have no gravitational settling tendency. 
Precipitators are especially useful for removing smoke from the air. 

There are a number of different types of wet collectors wherein 
the contaminant is brought into contact with water in order to re- 
move the dust from the air stream. This type of dust collector 
is particularly adapted to high-temperature, moisture-laden gases. 
Generally, however, its use is in the industrial field rather than in 
the field of comfort ventilation. 

Dynamic precipitators are also of several types, of which the cy- 
clone is widely employed for the removal of coarse dust from an 
air stream or asa separator to remove dust from industrial opera- 
tions. 

Indications are that in the future ultrasonic agglomerators may 
have wide application. High-intensity sound can be used to coagu- 
late very fine aerosols such as smoke, fumes or fine dusts into 
particles large enough to be collected by one of the types of dust- 
collection equipment previously described. (See ULTRASONICS.) 

About the only practical method for removing odours from air 
is adsorption of the odour by activated carbon, which is effective 
against cooking, body and tobacco odours. Some of the bacteria 
in contaminated air are removed by filters and electric precipi- 
tators; however, a better method is by ultraviolet irradiation, 
Propylene’ glycol mists also have been found effective against 
certain types of bacteria. However, the killing of bacteria and 
the removal of chemical fumes are both matters needing far more 
research. The impetus for this is expected to come from the 
demand by urban ‘centres for lessening atmospheric contamina- 
tion. See also references under “Heating and Ventilation” in the 
Index. 
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Hough, Fire as an Element of Human Culture, Bulletin No. 139, Smith- 
sonian Institute, American Conference of Governmental Industrial 
Hygienists, Industrial Ventilation—A Manual of Recommended Prac- 
tice (1951); T. Bedford, Basic Principles of Ventilation and Heating 
(1948) ; John E. Haines, Automatic Control of Heating and Air Condi- 
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HEATSTROKE is the term for the most serious disorder due 
to exposure to environmental or climatic heat. The term sun- 
stroke, a less commonly used and unnecessary term, refers to the 
same disorder when exposure to direct sunlight is the main source 
of environmental heat. The fundamental feature of the disorder is 
an extreme and uncontrolled elevation of body temperature. The 
high temperature (106° to 110° F. [41.11° to 43.33° C.], or even 
higher) exerts its harmful effect chiefly on the central nervous 
system. 

There is good evidence that heatstroke in its uncomplicated form 
is due to the failure of sweating to remove the heat produced in 
the body. The average human body produces 70 calories of heat 
per hour at rest and up to eight times this figure in severe muscular 
work. In mild climates this heat is eliminated by radiation and 
convection from the skin and lungs, and by evaporation of sweat. 
As the climate becomes hotter (the wet-bulb temperature is the 
best single index of climatic severity), all methods of heat elimina- 
tion become ineffective except the evaporation of sweat. Experi- 
ments involving prolonged work in heat demonstrate a slow decline 
in rate of sweating. Thus, physiologic mechanisms for control 
of body temperature weaken as exposure to heat is prolonged. 
This does no harm so long as the amount of sweat necessary for 
evaporative cooling is sufficient. When an insufficient sweat rate is 
reached, the body temperature rises. Changes may occur rapidly; 
these include a further drop or near cessation of sweating, a more 
rapid rise in temperature, collapse, coma and death if prompt treat- 
ment by cooling is not instituted. 

It is notable that continuous exposure to heat for many hours is 
necessary to produce heatstroke. Climatic areas with hot days and 
cool nights are not danger areas for heatstroke; high incidence of 
heatstroke has been reported in Red sea areas, southern Asia and 

in crowded urban areas and military camps in the United States. 
Experience on naval ships demonstrates that the air conditioning 
of sleeping quarters generally controls the incidence of heatstroke 
in the tropics. 

The victim of heatstroke, when seen early, is irrational or com- 
atose with rapid bounding pulse and hot, dry, flushed skin. As 
collapse persists, the coma deepens and a weak, thready pulse and 
a more dusky skin will follow. Rapid cooling of the body is urgent 
if the victim’s life is to be saved. Ice water baths or packs, with 
massage to promote circulation, are effective under any climatic 
conditions; evaporative cooling with sprayed water and fans will 
be effective if the temperature and humidity allow rapid evapora- 
tion. Cooling should stop when the rectal temperature reaches 
102° F. (38.89° C.) but should be reinstituted if temperature rises 
again. 

After this first-aid procedure, expert medical care is necessary 
to manage the circulatory disorder and brain damage effects. 
Deaths from these residual damages are not unusual. The recov- 
ered patient may have increased susceptibility to the ill effects of 
heat. 

Individuals exposed to extreme environmental heat may and 
often do experience other difficulties. They need large amounts of 
water and salt to replace those lost in the sweat. Without sufficient 

water, they suffer from dehydration and may collapse from. inade- 
quate circulation. This collapse, whether due to dehydration or 
other causes, is called heat exhaustion. It can be distinguished 
readily from heatstroke by the moderate or absent elevation of 
body temperature and by the persistence of heavy sweating. Salt 
depletion may contribute to heat exhaustion or cause other diffi- 
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culties, among them heat cramps, which are relieved Specifically 
by supplying added salt to the diet. Although such factors may 
complicate or even precipitate heatstroke, they are complications 
rather than essential features. 

BısrIocrarHY.—]. Fabricant, “Heat Stroke,” U.S. Armed Forge 
Med. J., 9:1106-18 (1958); W. S. S. Ladell, “Disorders Due to Heat, 
Transactions Roy. Soc. Trop. Med., 51:189-207 (1957); L. H. New- 
burgh (ed.), Physiology of Heat Regulation (1949); J. H. Thaysen 
and I. L. Schwartz, “Fatigue of the Sweat Glands,” J. Clin. Invest, 
34:1719-25 (1955). (R. C. Da) 

HEAT-TREATMENT. The heat-treatment of metals and 
alloys is carried out to alter their mechanical properties. For in. 
dustrial applications see ANNEALING. The following discussion of 
heat treatment is divided into three categories: (1) recovery and 
recrystallization, which are accomplished by heating a metal that 
has been plastically deformed at room temperature; (2) precipi. 
tation, or age hardening, which is characteristic of the alloys that 
have a decreasing solubility of one constituent in another with 
decreasing temperature; and (3) hardening (or softening) by 
means of phase changes in the solid state on heating or cooling 
through certain temperature ranges. See PHASE EQUILIBRIA, 


RECOVERY AND RECRYSTALLIZATION 


The atoms of a metal crystal that is not strained or deformed 
are arranged in an orderly pattern. Two of the commoner atomic 
arrangements are those of the body-centred cube and the face 
centred cube (see ALLoys: Structure of Alloys). 

Metals and alloys used for engineering applications are not single 
crystals but are made up of many crystals. These crystals are 
called grains in the metal. When a metal is plastically deformed 
or cold-worked at a low enough temperature; i.e., room tempera: 
ture for most metals, the metal is strain-hardened. The strain 
hardening results from the fact that slip is occurring on the 
crystallographic planes of the grains and the orderly arrangement 
of atoms is replaced by a distorted lattice (see CRYSTALS, DISLOCA 
TION OF). 

The normal equiaxed grains of the unstrained material are re 
placed by elongated grains resulting from the plastic deformation 
The plastic deformation is accompanied by an increase in the 
tensile strength, yield strength and hardness, and a decrease m 
ductility as measured by elongation and reduction of area in the 
tensile test. Obviously the cold working could be carried out t0 
the point where fracture would occur. ô 

Since the cold work as performed in commercial processes 8 
nonhomogeneous, _ macroscople 
stresses are set up in the met 
A cold-drawn. wire will have tè 
sidual compressive stresses at tit 
centre and residual tensile 
stresses at the surface of the wilt 
In addition, there are- micio 
scopic stresses set up because 0 
the slip that occurs on the atom 
planes during the cold workin 
of the metal. These residu 
stresses may or may not improve 
the quality of the part. A 

If the residual stresses arè b 
tension at the surface of the p” 
they are detrimental as far 
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ANNEALING TEMPERATURE 

FROM SACHS AND VAN HORN, “PRACTICAL MET- 
ALLURGY"; REPRODUCED BY PERNISSION OF 
AMERICAN SOCIETY FOR METALS 

FIG. 1.—DIAGRAMMATIC REPRESEN- 
TATION OF THE DIFFERENT TYPES 
OF CHANGES IN PROPERTIES PRO- 
DUCED BY ANNEALING A COLD 
WORKED METAL 


worked part simply involves ed 
ing of the metal to some eleu 
temperature to allow diffust 
ie., atom movement, t0 ‘he 
place. This tends to allow 

atoms to again assume an 0 
pattern. Two distinct p” 


heating a cold-worked metal. The first, which is termed 
recovery, occurs at low temperatures and results primarily in re- 
lieving the residual stress without any appreciable change in hard- 
ness or microstructure. The elongated grains of the cold-worked 
metal are unaffected during the recovery period. Process equip- 
ment, such as welded pressure vessels, is frequently subjected to 
a low-temperature anneal after welding in order to remove the 
residual stresses produced during the welding operation. 

The second process is termed recrystallization and grain growth. 
When the temperature is increased to a sufficient degree, very 


small unstrained grains begin to replace the strained grains of. 


the cold-worked metal; in other words, the metal is undergoing 
recrystallization, Grain growth is merely an enlargement of the 
rystallized grains. 

Recovery and recrystallization and growth are time dependent. 
Increasing the temperature increases the rate at which both occur, 
and if the temperature is high enough both processes will proceed 
simultaneously. The temperature of recrystallization varies a 
great deal from metal to metal, and is also dependent on the 
amount of cold work applied to the metal, the grain size of the 
metal, composition of the alloy and purity of the metal. 

Recrystallization and grain growth are accompanied by a lower- 
ing of the strength of the cold-worked metal. This is shown sche- 
matically in fig. 1. It can be seen from this diagram that the 
residual stress is relieved to a great extent before any change in 
strength or microstructure occurs. Recrystallization occurs over 
a narrow temperature range for a constant time of annealing, and 
grain growth occurs on heating to higher temperatures. 
` Many commercial products are fabricated by cold-stamping 
or -drawing operations, In many instances it is necessary to sub- 
ject the partially formed parts to annealing treatments so that re- 
crystallization occurs which restores the ductility to the material 
and conditions it so that further cold-working operations may be 
carried out. 

_ The manufacture of cartridge cases illustrates an operation of 
this type, Most of the cartridge cases are made of an alloy com- 
posed of 70% copper and 30% zinc. This alloy is a solid solution 
where the zinc atoms substitute for the copper atoms in the face- 
centred cubic lattice of the copper crystal. The manufacture of 
4 cartridge case begins with a flat plate which is blanked into a 
circular disk and cold formed into a cup. The effect of the cold 
Work resulting from ‘cupping must be removed by annealing be- 
fore any further cold forming can be carried out. In the produc- 
tion of the cartridge case it may be necessary to perform as many 
as seven annealing treatments depending upon the size of the 
Cartridge case, 

_ PRECIPITATION OR AGE HARDENING 


Many of the useful alloys are heat-treated by precipitation or 
age hardening. The alloys which respond to this heat-treating 
process are in the alloy systems which have a decreasing solubil- 
ity of one constituent in another constituent with decreasing tem- 
Bae This is illustrated schematically in fig. 2, which shows 
in Aj diagram of alloys of metals A and B. The solubility of B 
Pea Tepresented by the line xy. An alloy composition repre- 

by the dotted line is composed entirely of a solid solution 
ted to and maintained at temperature T3. The solid so- 


peas onsists of atoms of B dissolved in metal A. (At the 
of A diss o! diagram, solid solution ĝ consists of atoms 
dissolved in metal B: the 6 phase is discussed below.) Two 


inte he Solid solutions are possible, namely, substitutional and 
OB g al, The substitutional solid solution is formed by atoms 
f ubstituting for atoms of A in the crystal lattice of the metal 
in bern aa terstitial solid solution is formed when atoms of B fit 
the aaa atoms in the lattice of metal A. Practically m K 
substitutional wae for the age-hardening process are 0 
isslowt the solid solution formed by heating to temperature T3 
the Heed to room temperature T4, a precipitate will form at 
tain oundaries because the solubility of B in A is less at Ty 
ieee The line xy represents: the saturation limit for the 
ty of Bin A at any given temperature, and on slow cooling 
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FIG, 2.—SCHEMATIC PHASE DIAGRAM ILLUSTRATING CONDITIONS NECES- 
SARY FOR AGE HARDENING 


precipitation begins as soon as the dotted line intersects the line 
xy, and continues as the temperature decreases to 7. The pre- 
cipitate formed is not the metal B, but is the next phase on the 
diagram, which is 0. This diagram shows @ as an intermetallic 
compound and these compounds are frequently assigned chemical 
composition formulas; e.g., CuAl, FegC, etc. -In many instances 
the slowly cooled condition described above produces inferior me- 
chanical and corrosion resisting properties. 

When the solid solution produced by heating to temperature Tg 
is quickly cooled by quenching into water, the precipitation of 
the ð phase is prevented and the condition existing at temperature 
T; is a highly supersaturated solution of B in A. Reheating the 
quenched alloy to the temperature Ts and holding for a period of 
time allows @ to precipitate from the supersaturated solid solution. 
However, the 0 phase does not precipitate out at the grain bound- 
aries as was the case in the slowly cooled condition, but. precipi- 
tates out as minute particles in the crystal lattice on planes of 
cleavage of the solid solution. These particles are too small to be 
seen under the optical microscope, but their presence is detected 
by the changes in the mechanical and physical properties of the 
alloy which accompany the aging process. Not all of the useful 
industrial alloys require that the quenched alloy be reheated to a 
temperature of Ta for the submicroscopic particles to form, since 
age hardening does occur on holding at room temperature in some 
of the alloys. 

Subcooling—as by packing in dry ice—those alloys which age- 
harden at room temperature will prevent the age-hardening proc- 
ess from: taking place. The precipitation of the submicroscopic 
particles in the lattice of the solid solution increases the hardness, 
tensile strength and yield strength and decreases the ductility of 
the alloy. 3 

Many of the industrially important alloys are hardened by this 
heat-treating process. Among the more important of these age- 
hardenable alloys are the aluminum and copper base alloys. The 
aluminum base copper alloy is selected to illustrate the general 
age-hardening process. 

Copper is soluble in aluminum to the extent of 5.5% at 1,018° 
F. and to less than’'1% at room temperature, An alloy of 5.0% 
copper when heated to 1,000° F. and quenched into water is a 
supersaturated solution of copper in aluminum. It will not age- 
harden to any great extent on holding at room temperature. How- 
ever, on heating to various temperatures above room temperature, 
the age-hardening process will take place. Since this age-hard- 
ening process depends upon atom movements; i.e,, diffusion, and 
since the rate of diffusion is increased with increasing tempera- 
ture, the increase in strength will be accomplished in shorter pe- 
riods of time at higher temperatures than at lower temperatures. 
However, the precipitation and growth of the precipitated phases 
are not uniform and since an optimum particle size of the precipi- 
tated phase is necessary to produce the maximum increase in 
the hardness and strength of the alloy, the lower temperatures 
of aging are the ones that produce these conditions, although the 
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FIG, 3.— EFFECT OF AGING TEMPERATURE UPON THE PRECIPITATION HARD- 
ENING OF AN ALLOY CONTAINING 95% ALUMINUM, 5% COPPER, WHICH WAS 
SOLUTION HEAT-TREATED AT 1,000° F, AND WATER QUENCHED 


time of aging is necessarily longer. 

The lower temperatures of aging produce a greater number of 
nuclei; i.e., centres for precipitated particles to form on and a 
greater number of small particles are formed than is the case at 
the higher temperatures. The increase in strength results from 
interference that these particles offer to plastic deformation. 
Therefore, the greater the number of these particles of an optimum 
size the greater the strength of the material. However, since dif- 
fusion continues at these higher temperatures with time, the par- 
ticles of the precipitated phase continue to grow and therefore 
there are fewer particles of a larger size to offer resistance to 
plastic deformation. 

The material decreases in strength and is considered overaged. 
This is illustrated for a 5% copper, 95% aluminum alloy in fig. 3. 
The increase in hardness above the as-quenched condition, which 
is an indication of the increase in strength, at room temperature 
after 30 days is approximately 8 Rockwell F. The increase in 
hardness after aging at 300° F. for approximately two days is 32 
Rockwell F. On holding at 300° F. longer periods than two days, 
the alloy became softer, or overaged. The aging temperatures of 
400°, 500°, and 600° F. show lower maximum hardness peaks and 
shorter times of overaging setting in with increasing temperatures. 
The actual time-temperature sequence which is used for a given 
alloy in an industrial application naturally depends upon eco- 
nomics. The strength level needed and the length of aging time 
required to produce it, and therefore the cost, become primary 
considerations. 


HARDENING PHASE CHANGES 


A number of alloys undergo hardening and therefore an increase 
in strength because of a phase change from one type of lattice 
structure to another occurs in the alloy with a change in tempera- 
ture. When the equilibrium condition is disturbed by rapid cool- 
ing a whole new series of microstructures is produced, resulting 
in a whole new series of mechanical properties in these alloys. 
The most important alloys of this classification are the steels and 
their alloy modifications, and the heat-treatment of steel will be 
discussed to illustrate this process. 

The metal iron has the atoms arranged in a body-centred cubic 
lattice from room temperature to 1,670° F., and in a face-centred 
cubic lattice from 1,670° F. to 2,535° F. Carbon dissolves rather 
readily in the face-centred cubic lattice but only to a very slight 
extent in the body-centred cubic lattice. It is this difference in 

solubility of carbon in the two phases of iron which accounts for 
the fact that steel can be heat treated. 

It is necessary to consider the equilibrium conditions of the 
jron-carbon system in order to appreciate the nonequilibrium 
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conditions which exist in hardened steel. Fig. 4 shows a Portion 
of the iron-carbon equilibrium diagram. There is a eutectoid 
(pearlite) at 0.83% carbon which forms from the solid Solution 
of carbon in face-centred cubic iron (austenite) at a temperature 
of 1,333° F. Pearlite is a mechanical mixture of ferrite (solid 
solution of carbon in body-centred iron) and cementite (Fe,C) 

An 0.5% carbon steel, heated to 1,600° F. has a microstructure 
of 100% austenite at that temperature. On very slow cooli 
the austenite would begin to reject ferrite when the temperature 
reached the Ag line on the diagram (fig. 4) and would continy 
to do so until the temperature reached the A, line on the di. 
gram, While the temperature was changing from the Ag to the 
‘A, level and ferrite was being rejected, the carbon content oj 
the austenite was increasing from 0.5% to 0.83%, the latter being 
the eutectoid composition. The 
Aom line in fig. 4 represents the 
saturation limit of carbon in aus- 
tenite. Therefore, in steels hav- 
ing a carbon content greater than 
0.83%, cementite would precipi- 
tate on cooling, and the carbon 
content of the austenite would 
again approach 0.83% as the tem- 
perature approached 1,333° F. 

The above illustrates the de- 
composition of austenite on slow 
cooling approaching equilibrium 
conditions. The nonequilibrium 
condition associated with the i 
hardening of steel can best be 
illustrated by considering the iso- 
thermal decomposition of aus- 
tenite at temperatures below 
1,33370k. 

Suppose a number of thin 
wafers of 0.83% carbon steel 1 
were heated to a high tempera- "Y courtesy oF c- A SIEDERT i 
ture where the microstructure F!G. 4:—A PORTION or TOR 
was 100% austenite, and then S^P3ON ee 
quenched into a molten lead bath maintained at some temperature 
Tı which is below 1,333° F. Individual specimens could then be 
removed from the lead bath after varying time intervals, al 
quenched into water. The process is illustrated in fig. 5. The time 
period P4 was not long enough for the austenite to begin to decom 
pose into pearlite, so on subsequent quenching to room temperatur 
it showed a structure of 100% martensite (the nature of martensite 
is discussed below). Time period Pa was long enough for somt 


2,200 


AUSTENITE 
2,000 —— 


1,800 | FERRITE AND 
AUSTENITE 


F.) 


TEMPERATURE ( 
g 8 


100% AUSTENITE (A) 
AT HEATING TEMPERATURE, 
ALL FE3C IN SOLUTION 


a= 


-2-7 — — — EQUILIBRIUM TRANSFORMATION TEMPERATURE _ _ 
Y 


HOLD AT T} FOR PERIOD P4, P2,P3.ETC. 


Ps 
Ti 
2 at = Pa 
E 
i 
è 
C 
100%A 75%A SOKA 25%A 100%F+ 
= 
M= MARTENSITE 25% F+C 50% F+C 75% F+C 
F = FERRITE 3 Fi z x f 
C=CARBIDE (FE3C)  Z A 2 Š fA 
w 
A= AUSTENITE F] > g. 
a 3. a. 3 a 
ROQNITARIRERATURE 
100%M 75%M 50%M_ 25%M_100%F+C 


25% F+C 50% F+C 75H F+C 


N 
TION ih 


o TIME AT TEMPERATURE LEVEL T; FOR TRANSFORMATION 
FROM W. CRAFTS AND J. LAMONT, “HARDENABILITY AND STEEL SELECTION"; REPPI 
PERMISSION OF PITMAN PUBLISHING CORPORATION ERN 
FIG. 5.—HEAT-TREATING CYCLES EMPLOYED IN STUDIES OF pon 
TRANSFORMATION 


austenite to transform to pearl- 
ite, and time periods P, and P4 
show an increasing amount of 
pearlite, while time period P; is 
long enough for all of the austen- 
ite to transform to pearlite, 

It can be seen that the above 
process depends ‘upon nucleation 
and eee with the nuclei of 
pearlite (ferrite and cementite) 
prow W, eRarTs AND J. Lawon, “waron. forming at the austenite grain 
Hiren's sis van. boundaries, AB the temperature 
PORATION 1 e pearite 
FIG, 6.—COARSE PEARLITE FORMED Comes increasingly finer in tex- 
AT 1.3009% F. (MAGNIFIED 2,000 X.) ture, as shown in figs. 6 and 7. 

5 Repeating the above experi- 
ment at various temperature levels would result in the accumula- 
tion of data for the beginning and ending of austenite decomposi- 
tion at the various temperature levels. The data could then be 
plotted as a conventional time-temperature-transformation 
(T-T-T) diagram. The T-T-T diagram shown in fig. 8 isa sche- 
matic diagram for carbon steels and includes the proeutectoid liné 
for ferrite and carbide, which applies to steels of less than or 
greater than 0.83% carbon respectively. 

Tt should be noted that the proeutectoid line joins the beginning 
of pearlite transformation line at approximately 1,000° F. ‘This 
means that only pearlite would be present when fully transformed 
at this temperature, regardless of the carbon content of the steel, 
and the carbon content of the pearlite in any steel other than 
in _ can only have that value when transformed at 

‘ 5 

The transformation of austenite by isothermal decomposition 
below the knee of the diagram (1,000° F.) results in the formation 
of a microstructure distinctly _ 
different from pearlite formed P 
above 1,000° F., and this struc- #& 
ture, called bainite, is shown in 
fig. 9. The degree of fineness of 
the bainite structure increases as 
the temperature of formation is 
lowered from 1,000° F. It is 
generally thought that pearlite is 
nucleated by cementite and 
bainite by ferrite, - Bet. eS 

the temperature of ‘the TOM". CRAFTS, AND 2: LAMONT. "MANO 

ee bath is lowered, a tem- »Y PERMISSION oF PITMAN PUBLISHING COR- 
tal z ; PORATION 

Minnt Eo E ee bi FIG. 7,——-FINE PEARLITE FORMED AT 

Miriton istanitandoiiy 1,185° F, (MAGNIFIED 2,000 X.) 

F rang that temperature, A period of inactivity when held 
TA eres followed by further decomposition to bainite 
ie tea, olding times. The microstructure formed immediately 
ae ng this temperature is martensite. Màrtensite will con- 
0 form instantaneously as the temperature is lowered but 
oe form isothermally, The temperature at which the first 
nsite is formed is termed the M s temperature-and the tem- 
i for 100% martensite formation is’ called the M, 7 tem- 
re. The M, temperature depends upon the composition of 

= end can be estimated from the following formula: 

Mil F.) = 1,000 — (650 X % C) — (70 X% Mn) — 

The (35 X % Ni) — (70 X % Cr) — (50 X fo M.) ? 

the st fy omperature cannot be calculated from the composition of 


oo Sformation of austenite to'martensite does not depend 
bainite fo ation and diffusion, as is the case for pearlite and 
the face. "mation, but solely on reaching a temperature level where 
ype of tae cubic lattice tends to transform to a more stable 

. Se gne lattice formed is a tetragonal body-centred 

i carbon ato; ic dispersion in 
the interstices of this lattice, trapped as an atomic dispersi 

Site, 19 Mary purpose of quenching a steel is to produce marten- 

ee ore itis necessary to employ cooling rates fast enough 
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FIG. 8.—SCHEMATIC T-T-T DIAGRAM FOR CARBON-STEEL SHOWING CRITICAL 
COOLING RATE CURVE, M, TEMPERATURE, AND TEMPERATURES, FOR AUS- 
TEMPERING AND MARTEMPERING 


to prevent the steel from dwelling in the higher temperature ranges 
where ferrite, pearlite and bainite will form, Alloying elements 
shift the T-T-T diagrams to the right; i.e.; to longer times for the 
beginning of transformation, which permits slower rates of cool- 
ing for the formation of 100% martensite. 

The above type of reactions illustrated with the iron-carbon 
alloys are also found in some of the nonferrous systems. Among 
these are the copper-aluminum alloys, the copper-zine alloys and 
the titanium-chromium alloys. 


SOFTENING PHASE CHANGES 


Upon heating, the martensitic structure (discussed above), 
which is usually associated with a small amount of retained austen: 
ite, undergoes changes which result in softening of the material. 
The iron carbide-austenite ratio of the body-centred tetragonal 
structure of martensite (see ALLOYS: Structure of Alloys) is a 
function of the carbon content of the steel, increasing with increas- 
ing carbon content. The progressive changes which occur for an 
0.8% carbon steel are as follows: 

1. At 0° to 400° F. formation of epsilon carbide, a coherent 
precipitate usually assigned the 
formula Fe, 4C (as compared 
with Fe,C for iron carbide, or 
cementite), occurs. In this tem- 
perature range the iron carbide- 
austenite ratio of the tetragonal 
lattice decreases from that cor- 
responding to 0.8% carbon’ to 
0.25% carbon. The hardness is 
little affected in this temperature * 
range remaining at approximately 
65 R:C. (Rockwell C scale). FROM W. CRAFTS AND J, LAMONT, “HARDEN. 

2. At 400° to 600° F. the re- Avitity ano steru serection"; rerropucen 
tained austenite is decomposed to poration st ZITMAN PuBLisuiNe con. 
bainite and at approximately Fic. 9.—BAINITE FORMED AT ABOUT 


500° F. the epsilon carbide begins 700° F. (MAGNIFIED 2,000 X.) 
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to separate from the parent lattice and form Fe,C, and the lattice 
structure becomes body-centred cubic. The hardness after heating* 
to'600° F, is 56 R.C. 

3. At 600° to 1,330° F. the precipitated particles of Fes€ con- 
tinue to agglomerate with increasing temperature with a gradual 
softening to a final yalue of 5 R.C. The presence of carbide- 
forming alloying elements in the steel will cause a secondary hard- 
ening effect in the temperature range of 900° to 1,150° F. because 
of the formation of a coherent precipitate of alloy carbides, This 
results in a higher hardness for any given temperature than would 
be obtained on the plain carbon steel. 

See also ALLOYS; Cast Iron; HARDNESS TESTING; IRoN AND 
STEEL- INDUSTRY; METALLURGY. 

BrsriocrarnHy.—M., C. Smith, Alloy Series in Physical Metallurgy 
(1956); C. H, Samans, Engineering Metals and Their Alloys (1952); 
W. Crafts and J. LaMont, Hardenability and Steel Selection (1949) ; 
A. G. Guy, Elements of Physical Metallurgy (1959); American Society 
for Metals, Metals Handbook (1961). < (CHA. S.) 

HEAVEN, the firmament or vaulting arch of spatial expanse 
surrounding the earth in which the sun, moon, planets and stars 
seem to be placed. In most of the religions of mankind heaven 
is considered to be the abode of deity, for as deity is “higher” than 
humanity, so the home of deity is high “above” the earth which is 
the home of man. Likewise, as the presence of deity exposes all 
evil and deceit, so heaven, being the eternal abode of deity, is the 
place of eternal light in contrast to the partial and total darkness 
of other regions in the cosmos. Consequently, heaven is thought 
to be forbidden territory for human beings except as they meet the 
terms set down by deity or are granted special admission by deity. 
Such humans are then said to have been “born from above” or to 
have been called “out of darkness into marvelous light.” 

Old Testament and Judaism.—tIn the Old Testament under- 
standing of the structure of the universe, the heavens, shamayim, 
referred chiefly to the upper half of the universe in contradistinc- 
tion to the other half, the earth. The phrase in Gen, i, 1, “the 
heavens and! thè earth,” literally comprehended the whole of cre- 
ation. The earliest traditions of the Israelites associated Yahweh 
with the sky, but while Yahweh’s abode was the heavenly regions, 
~not even the heavens’ heavens could contain him. It was he who 
created the firmament and placed the heavenly bodies in it; from 
the heavens he looks down upon the inhabitants of earth and di- 
rects the destinies of men and nations, and therefore men pray 
toward the heavens, 

It. was not until late Old Testament times that. the Israelites 
began to regard heaven as being also the: final abode of the right- 
eous. Throughout most of the Old Testament period (¢, 1750 B.C: 
to c. 587 B.C.) the Israelites thought of Sheol as the great de- 
mocracy of all the dead. Sheol was located somewhere “under” 
the earth, When “the breath of life” had gone out of a man and 
returned to Yahweh from whom it originally came, and when his 
buried body had decomposed, the residue of his individuality slept 
in Sheol... The state of the dead was one of neither, pain nor pleas- 
ure. Neither réward for the righteous nor punishment for the 
wicked was. associated with Sheol. The good and the bad alike, 
tyrants and saints, kings and orphans, Israelites and gentiles—all 
slept together without awareness of one another in the lifeless ex- 
istence of Sheol. The devout Israelite dreaded death and Sheol 
because these marked the end of his fellowship with Yahweh and 
not because they would confront him with a final judgment upon 
the quality of his life. 

It was not until the 3rd or 2nd centuries before Christ that. Jews 
in any number came to think of heaven as the destination of the 
righteous after death. As the hope increased and was formulated 
for the resurrection of the righteous and unrighteous to another 
bodily life of reward or punishment befitting the mortal life already 
lived, Jewish thought fixed on life with God in the heavens as the 
destiny of the righteous and external torture or second death as 
the destiny of the unrighteous. Jewish rabbinical and apocryphal 
literature occasionally refer to seven or ten heavens, with para- 
dise being the third of seven or the seventh of ten. This paradise 
was thought to house all the treasures intended for the righteous, 

and some rabbis taught that the righteous dead themselves lodged 
there until the Last Judgment when God would resurrect them-and 
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translate them into his presence in the highest heaven, With 
reference to the unrighteous, consideration of natural death, dur 
ing this period, was lost sight of in the greater consideration given 
to the final judgment of the human spirits subsequent to physica 
death. The horrors of this spiritual death are suggested in Jesu 
figures of “outer darkness” and “weeping and gnashing of teeth’ 
used to describe the lot of the unrighteous. 

New Testament and Christianity—In the New Testament 
heaven. derives its significance and engages the attention of the 
writers from the fact that it is believed to be the place from which 
Christ came and to which he returned (Mark xvi, 19; Actsi, 11), 
Heaven is therefore the scene of his present life and activity, 
There, in the presence of God, he works in behalf of his followers 
(Heb. ix, 24) and there his glory is already apparent (John wi, 
24), whereas on earth his followers only dimly apprehend that 
glory (I John iii, 2). Heaven, however, is the destination of all 
his followers (John xiv, 2). In heaven the Holy Spirit, in company 
of the angels, searches out “the depths of God” and is sent to earth 
to reveal these mysteries to men (I Cor, ii, 10; I Pet. i, 12). In 
the New Testament there is also a current of thought that speaks 
of a renewal of the heavens as well as of the earth in the consum- 
mation God will bring about for his creation (II Pet. iii, 12-13; 
Rev. xxi, 1). 

The New Testament uses the word paradise (e.g., Luke xiii, 
43).. This was originally a Persian word for a nobleman’s park 
or garden, but coming as it does to the New Testament through 
Jewish and especially rabbinic usage, its use there reflects the in- 
fluence of the Old Testament story of man’s pristine innocence and 
community with God in the Garden of Eden. (E. Pe.) 

The Christian idea of heaven never achieved great explicitness, 
As the early church resolved the meaning of its existence as a 
historical body with the realization that Christ’s return to consum- 
mate the messianic promise would be delayed, sacramental acts, 
particularly the eucharistic mysteries, came to symbolize the union 
of the church with Christ in heaven, In the Eucharist and the 
other sacraments Christians already felt themselves to be partak- 


monolithic edifice of ideas about the hierarchy of being. 
poetic realization of Dante’s Divine Comedy is a similar medieval 
expression.. Piled layer upon layer, the reality of the materi 
world, for them, blended into the splendours of the celestial 
and into the terrors of the inferno, t 
Since the scientific revolution, cosmological theories abou 
heaven have tended to be discredited as science has pushe 
limits of space to an incomprehensible distance. In their P 6 
personalistic understandings of heaven, such as prevail in literatu 
or common parlance, have often obscured the meaning of heat 
in a religious sense. In the modern idiom heaven has come t0 “£ 
nify various types of personal fulfillment, However, for th, 
tians, emphasis upon the Bible and church tradition continues 
help maintain the symbolic meaning of heaven as the counter" 
of the liturgical and historical experience of the revelation it 
Christ. In essence the Christian view of heaven means the aA 
of life with Christ. Since this ideal is believed to be reflected? 
the-church, it has been difficult to. conceive of its transcen 4 
meaning in other terms. (CSch ) 


Other Religions —A notion similar to that of the New Testa- 
ment paradise is found in the Greek mythological Elysium or 
Elysian field. This latter, the home both of the gods and of those 
mortals upon whom the gods chose to confer a life of bliss, was 

o be located in the western ocean or in the lower worl 
thought t 3 d. 

In Chinese religion, specifically the Confucian tradition, heaven, 
Tien, is synonymous with the Divine Will. Heaven is the head 
of the cosmic family, of which nature and human society are the 
other two members. The popular Buddhism of China (Pure Land 
Buddhism) offered the Chinese a heavenly abode after death as 
alternative to the notion of the disembodied spirits of the ancestors 
remaining near the haunts of their mortal days. The literature of 
Pure Land Buddhism describes in vivid language the “western 
paradise” which is available to all those who receive the saving 
grace of Amitabha, the man who became a Buddha through his vow 
of salvation for every living creature. 

Orthodox Buddhism does not regard paradises and heavens as 
ultimate, precisely because these notions preserve the conditions 
of distinctive existence. By definition, orthodox Buddhists main- 
tain, any existence is conditioned and not ultimate and is therefore 
not capable of expressing unconditioned bliss; hence the monks 

pal 

in this tradition must strive for something beyond the life of the 
heavens. Nevertheless, these Buddhists believe that there are 
heavens and that men may be born into them. But emancipation 
from existence, nirvana, is something other than birth into either 
the sensual heaven where sexual pleasures exist, or the material 
heavens inhabited by gods liberated from sensual desires, or even 
the indescribable life of the nonmaterial heavens. 

In Hinduism the conceptions of heaven are numerous and varied. 
Generally speaking, the heavens are conceived as distinct regions 
in a complex configuration of worlds, sometimes said to be 3 in 
number, and again 14. The three worlds are the earth, which is 
the land of mortals; the sky, which is the playground of the lumi- 
naries; and the heavens, the residence of divinities and other im- 
eee Ai m worlds are believed to rise to seven tiers above 

earth and descend to seven distinct depths below the earth. 
Whether 3 or 14, the intent is to represent the innumerable degrees 
ie Pozimi to and distance from the perfection which is the 
ny of every creature. 

Ih the worship of Vishnu, the god of the masses of Hindus, 
et is understood in terms very similar to those of biblical re- 
nes ihis G locale or condition in which suffering, fear and death 

Completely absent and in which the glory of Vishnu is the 
eternal light. 

The extremely explicit descriptions of heaven in Islam run the 
entire gamut of human aspiration. Suffice it to say that heaven 

conceived as the Garden or Mansion of Eternity in which hu- 
pe: enjoy abundant fulfillment of all the physical, mental, moral 

Spiritual desires of mortal men, See also EDEN; ara 
(E. PE. 

Bietiograpay—Edmond b, Theol he Old Testament 
ae Eimund E Surte The Old Testament ond the Future Life 
ise) Ulrich Sino gite, The Old Testament and the Future Fije 

ri aven in the Christian Tradition (1958) ; 

yey Pelikan, The Shape of Death (1961) ; S. Radhakrishnan, The 
hind on Sutra; Jean Herbert, La Notion de la vie future dans 
in Zeit isme (1945); W. Spinner, “Zur buddhistischen Eschatologie,” 
schrift fiir Missionskunde und Religionswissenschaft, vol. xiv 
1899) ; Willibald Kirfel, Die Kosmographie der Inder nach den Quellen 

"gestellt (1920); article “Samat” i i l. i 
( A 9; article “Samat” in Encyclopedia of Islam, vol. iv 

1934); Wensinck, The Muslim Creed (1932) (C. S-J. W), 
mio ng SIDE, OLIVER (1850-1925), English physicist 
Kel a but shortly after A. E. Kennelly of Harvard, 

ere whi the presence of a conducting layer in the upper atmos- 
into Ak ich prevents electromagnetic waves from spreading out 

E This layer, for many years called the Kennelly- 
(qx) apie became more commonly known as the ionosphere 
employ i mec was born in London on May 13, 1850. He was 
Tne y the Great Northern Telegraph company, Newcastle. 
to len pe forced him to retire in 1874, when he went 
ions ae nie and devoted himself to theoretical investiga- 

electricity. 
publicata a had some difficulty in getting his papers accepted for 
E » Probably because he made use of unusual methods of 
in solving his problems, Consequently, in 1892 he pub- 
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lished his collected papers in two volumes under the title of Elec- 
trical Papers. In these papers he dealt with the theoretical aspect 
of a number of practical problems, such as quadruplex and multi- 
plex telegraphy, electrostatic and electromagnetic induction be- 
tween parallel wires, and the high-frequency resistance and induc- 
tance of a coaxial cable, 

His work on the theory of the telephone made long-distance 
telephony practicable. His Electromagnetic Theory also dealt with 
a number of important problems. He worked out the theory of an 
electric charge moving with uniform velocity and predicted the 
change in the mass of such a charge when the velocity is large. 

He died at Torquay on Feb. 3, 1925. 

HEAVY WATER: see DEUTERIUM AND TRITIUM. 

HEBBEL, (CHRISTIAN) FRIEDRICH (1813-1863), 
German poet and one of the greatest of German dramatists, was 
born, a Danish subject, March 18, 1813, in Wesselburen, Dith- 
marschen (Schleswig-Holstein). The son of a builder, he and his 
brother were brought up in great poverty, which in later life deeply 
influenced Hebbel’s outlook. After his: father’s death in 1827 he 
spent seven years as clerk and messenger to a tyrannical parish 
bailiff. He founded a literary circle, and a local paper published 
the first of his poems. Others were printed by a Hamburg fashion 
magazine whose editor, Amalie Schoppe (1791-1858), a popular 
journalist and writer of nursery tales, invited him to Hamburg in 
1835 to enable him to prepare for the university. In March 1835 
he started a diary which was to become a most revealing and valu- 
able literary document. At this time Elise Lensing, a seamstress 
nine years his senior, provided Hebbel with both spiritual and ma- 
terial support. She sacrificed herself entirely for him in the dif- 
ficult years that followed. 

In 1836, with a small income provided by his patrons, he went 
to Heidelberg and studied law, but soon finding this uncongenial 
moved on to Munich, where he devoted himself to philosophy, 
history and literature. No one would publish his poems or stories 
and in 1839, without money or means of livelihood, he was forced 
to return to Hamburg on foot. Ill and exhausted, he was nursed 
by Elise. Although he lived with her and she bore him two chil- 
dren (b. 1840 and 1844), neither of whom lived long, he could not 
make up his mind to marry her. 

His personal conflicts, however, did not affect his creative power. 
In 1840 the prose play, Judith (Eng. trans. 1914), was performed 
in Berlin and Hamburg. Its theme—a woman struggling for her 
rights—was to obsess him from this time. In 1841 he finished 
the broadly conceived poetic drama Genoveva. In 1844 Maria 
Magdalena was published, with a critical and philosophical preface. 
This realistic tragedy of lower-middle-class prejudice was first per- 
formed in 1846. Meanwhile need had driven Hebbel to Copen- 
hagen, where he procured a traveling grant from the king which 
allowed him to spend one year in Paris and one in Italy. 

On his return at the end of 1845 he met in Vienna the well-known 
actress Christine Enghaus, His marriage to her in 1846 was the 
turning point in his life which now ran a more tranquil course, 
though as a result of his privations he was permanently weakened 
by rheumatic fever. Through Christine’s intervention he became 
reconciled with Elise. His marriage brought him a daughter and 
the theatrical tours on which he accompanied his wife gave him 
new stimulus. 

After his marriage, besides some slighter plays of social criticism 
(Ein Trauerspiel in Sizilien and Julia, 1847) and the fairy tale 
comedy Der Rubin (1849), which was as unconvincing as the 
earlier Der Diamant (1841), Hebbel wrote the verse play Herodes 
und Mariamne (1848; performed 1849). This depicts the conflict 
between the oriental despot and his wife, who believes in the dig- 
nity of man. The prose tragedy Agnes Bernauer which he wrote 
in 1851 (performed 1852; Eng. trans. 1909) contains the central 
problem of Hebbel’s philosophy—the clash between the necessities 
of the state and the rights of the individual. The poetic drama 
Gyges und sein Ring (1854), which praises the purity of woman 
and the dauntlessness of man, is probably the poet’s most mature 
work. From 1855 to 1860 he worked on the dramatization of the 
Nibelung epic. The trilogy (performed in Weimar in 1861) con- 
sists of Der gehérnte Siegfried, Siegfrieds Tod and Kriemhilds 
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Rache.. In 1855 he published a volume of Novellen and stories and 
in 1857, following the 1842 and 1848 collections of poems, his 
collected lyrics appeared. In many of these a fine balance is 
reached between feeling and reflection; the night poems and some 
of the more sombre ballads are among the best German lyrics. In 
1859 came the narrative poem Mutter und Kind, a social and 
deeply human document. 

Newspaper articles, notably those written in 1848 (he was a lib- 
eral conservative and a’ supporter of constitutional monarchy), 
many essays of literary criticism and an unfinished play on De- 
metrius complete the picture of Hebbel’s achievement. On his 
50th birthday he received many honours, including the Schiller 
prize. He died at Vienna on Dec. 13, 1863. 

Hebbel’s speculative ideas—the expression of the tensions of 
his own personality—circle round the relationship between the 
Ego and the universe. He depicts the tragic lot of the individual 
who, in the necessary process of world evolution, sets himself 
against the existing state of affairs in order to make possible fur- 
ther progress toward a humane system of morality. For a por- 
trait of Hebbel see article GERMAN LITERATURE, 

BreriocrapHy.—Sdmtliche Werke, ed. by R. M. Werner (including 
diaries and letters), 24 vol., 3rd ed. (1901-07) ; Eng, trans, of Three 
Plays (1914; Gyges and His Ring; Herod and Mariamne; and Mag- 
dalena) in “Everyman” series; Hebbels Briefwechsel mit Freunden und 
berühmten Zeitgenossen, ed. by F. Bamberg, 2 vol. (1890-92) ; Hebbels 
Persönlichkeit . . . , ed. by P. Bornstein, 2 vol. (1924). Bibliographies 
by H. Wutschke (1910) ;.W. Jokisch in Archiv fiir das Studium der 
neueren Sprachen und Literatur, vol. 163 (1933) ; P, Michelsen in Hebbel 
Jahrbuch (1953; published by the Hebbel Gesellschaft, founded 1938, 
at the Hebbel museum, Wesselburen). See also E. Kuh, Biographie 
Hebbels, 2 vol., 3rd ed. (1912) ; E. Dosenheimer, Das Zentralproblem 
in der Tragödie Hebbels (1925) ; O. Walzel, Hebbel und seine Dramen, 
3rd ed. (1927); K. Ziegler, Mensch und Welt in der Tragödie Hebbels 
(1938); B. von Wiese, Die deutsche Tragödie von Lessing bis Hebbel 
(1952); Joachim Müller, Das Weltbild Hebbels (1955); G. B. Rees, 
Hebbel as a Dramatic Artist (1930); E. Purdie, Hebbel (1932); Anni 
Meetz, Friedrich Hebbel (1962), (Ju. M.) 

HEBE (Gr. “young maturity,” “bloom of youth”), daughter of 
Zeus and his consort, Hera. In Homer this divine princess, in ac- 
cordance with the simple northern manners of the Achaean nobles, 
does housework. She harnesses her mother’s horses, bathes her 
brother Ares, the god of war, and pours the wine at table. It is in 
her capacity as cupbearer to the gods that she is oftenest men- 

tioned, and she is sometimes said to have been superseded by Gany- 
mede (g.v.). As goddess of youth, she is generally worshiped 
along with her mother, of whom indeed she may be regarded as a 
sort of emanation or specialized form. She is also combined, both 
in cult and in mythology, with Hercules (g.v.), whose bride she 
became when he was received into heaven. The most important 
seats of her worship were Phlius and Sicyon, where she was called 
Ganymeda and Dia. A Latin deity with whom Hebe is sometimes 
identified is Iuventas, whom, however, the historian Dionysius of 
Halicarnassus calls Neotes, not Hebe, According to Livy, the 
hellenized cult of Iuventas-Hebe dates from 218 B.c. 

See G. Wissowa, Religion und Kultus der Römer, 2nd ed. (1912); 
L. Preller, Griechische Mythologie, 4th ed. rev. by C. Robert (1887- 
1926) ; and the classical dictionaries. 

HEBER, REGINALD (1783-1826), English bishop, who 
made a distinctive contribution to the development of Anglican 
hymnody. Born at Malpas, Cheshire, April 21, 1783, he entered 
Brasenose college, Oxford, in 1800 and won prizes for a Latin poem 
(1800), an English poem, Palestine (1803; publ. 1807, set to 
music by W: Crotch, 1812) and an essay, The Sense of Honour 
(1805). Elected a fellow of All Souls (1805), he took orders in 
1807 and was presented to a family living at Hodnet, Shropshire. 
A moderate high churchman of scholarly interests, he showed the 
direction of his sympathies by his concern at his own equivocal 
position as parish priest and lord of the manor, his provision of 
more and better services, and his attention to education, as well-as 
by his Bampton lectures on The Personality and Office of the 
Christian Comforter (publ. 1816) and his edition of Jeremy Taylor 
(1822). At Hodnet he planned his collection, Hymns Adapted to 
the Weekly Church Services of the Christian Year (1827), writ- 

ing 57 of them himself. . This anticipated the work of John Keble 
(q.v.) in providing hymns suited for use in liturgical worship 
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adapted to the plan of the Christian year. His own hymns» 
“From Greenland’s Icy Mountains,” “Brightest and Best inf i 
Sons of the Morning,” “God that Madest Earth and Heaven” and 
“The Son of God goes Forth to War’—show vivid pictorial imagi. 
nation, free treatment of rhythm and a loftiness of Conception 
which indicate a real, if minor, poetic gift, and ensure their cop. 
tinued popularity. 

In 1823 Heber became bishop of Calcutta. His conscientious 
care of a vast diocese hastened his sudden death (at Trichinopoly, | 
April 3, 1826), but he had made a deep impression by his gentle 
ness and courtesy. His introduction of prayers for the rajahs into 
church services, his insistence that the clergy learn Hindustani ang 
his attempts to improve relations between missionaries and mini. _ 
ters to European congregations set the trend for future develop. 
ments and his death from overwork led to much-needed adminis. 
trative reforms. j 

HEBERT, JACQUES RENE (1757-1794), French political 
journalist who under the pen name of “le Père Duchesne” made 
himself the spokesman of the'sans-culottes and of popular extrem- 
ism during the French Revolution, was born in Alençon in Nor 
mandy of a good bourgeois family. His youth was rowdy, and he 
fell into trouble in 1776, Going to Paris in 1780, he was for many 
years destitute or existed from hand to mouth (from 1786 to 178 
he was employed in the box office at the Théâtre des Variétés) and | 
so bécame familiar with the conditions in which the common 
people lived. 

Early in 1790 Hébert, enthusiastic for the Revolution, began his 
career as a journalist by collaborating on a pamphlet, La Lanterm 
magique, ou Fléau des aristocrates. This was followed by L 
Petit Carême de Vabbé Maury, and, in June, by Vie privée de 
l'abbé Maury, lively and ribald satires on the future cardinal (see 
Maury, JEAN SrrrreIn). Having found his vocation, Hébert next 
took for himself a name which was already common properly 
among publicists, that of “le Pére Duchesne,” a comic figure of the 
popular imagination, sententious, outspoken and coarse in his ex 
pressions but at the same time candid and jocular. His paper, Le 
Père Duchesne, first appeared in Nov. 1790, and by June 1792, 
when he broke with the original printer, Denis Tremblay, to work 
with J. C. Marquet, it had become an established success; Hébert 
was able to live in comfort with Françoise Goupil, the unfrocked 
nun whom he married on Feb. 7, 1792. 

After Louis XVI's flight to Varennes (June 1791), Hébert, who 
had previously concentrated his vituperation on the aristocracy, 
began to aim farther, and in the spring of 1792 he launched 4 
virulent campaign against the court and the monarchy. Already 
an influential member of the club of the Cordeliers (g.v), 1 
represented the Bonne Nouvelle section of Paris in the insure 
tionary commune of Aug. 10, 1792, which led to the fall of the 
monarchy; and he was elected acting procurator general of the 
Paris commune on Dec. 22. 

A member also of the Jacobin club, he made his paper the 
mouthpiece of the sans-culottes, demanding the death sentence 
for Louis XVI, the elimination of the Girondins and the establish 
ment of the Revolutionary government. In the last-named Cal 
he did so much that the events of Sept. 4-5, 1793, which bro 
the Reign of Terror into full vigour and inaugurated the stat? 
controlled economy, have been described as an “Hébertist”’ mn 
ment: The anti-Christian campaign of autumn 1793 was als 
largely inspired by Hébert. Once the Revolutionary governiny 
was in power, however, it found Hébert dangerous. Lé Pi ‘| 
Duchesne represented the opposition of the Cordeliers and ba 
moreover, too strong an to the people. h 

In the winter of (EAHA the paler qabreniint for wid 
Hébert had fought was brought to a halt. The.committee of PU a 
safety strengthened its hand; and the “Indulgents,” led by Dav 
and Camille Desmoulins, attacked the extremism of the Hébert 
now described as “Exagérés.” When a food shortage was stim! ol) 
ing popular discontent, Hébert on 14 Ventôse (March 4, 173 5 
denounced the modérantisme of the, Dantonists at the Cordell 
club, which declared itself for insurrection; but the sans-cl i 
did not respond, and on 24 Ventôse the Hébertists were atts 
Brought to trial on 1 Germinal (March 21), Hébert and his 
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‘were convicted of conspiracy and executed three days later. 
“See F. Braesch, Le Père Duchesne d'Hébert (1938) ; L. Jacob, Hébert, 
le Père Duchesne, chef des sans-culottes (1960). (A. So.) 
_ HEBRA, FERDINAND VON (1816-1880), Moravian 
ysician who founded the so-called New Vienna school of derma- 
tology and whose concepts and teachings became the basis for 
modern dermatology, was born in Briinn, Moravia, Czech., on 
Sept. 7, 1816. He received his medical degree from the University 
of Vienna in 1841. He was a disciple of Karl Rokitansky (1804- 
‘the outstanding Austrian pathologist of the 19th century. 
Ge ahis training: in pathology. to; the iclassication of 
Hebra app! s training in pathology to the classification oi 
in diseases. This classification, published in 1845, gave a 
all skin Pp 8 
clarity to the understanding of the processes of diseases of the 
skin that compelled universal recognition. Basically this classi- 
fication is still in use. 

Von Hebra was a voluminous contributor to medical literature 
and his textbook of dermatology, Lehrbuch der Hautkrankheiten, 
published in 1860, is even now one of the most stimulating books 
in dermatology. 

He died in Vienna on Aug. 5, 1880. 

BresiocRAPHY.—Victor Robinson, Pathfinders in Medicine (1929) ; 
Ferdinand yon Hebra, Diseases of the Skin, trans. by Hilton Fagge 
(1866) ; W. A. Pusey, The History of Dermatology (1933). (S.J. Z.) 

HEBREO, LEON (Leone EBREO; JUDAH ABRAVENEL) (c. 
1460-c. 1521), Spanish philosopher, physician, and writer of the 
Dialoghi di amore, the fullest Renaissance exposition of a doctrine 
of love, which had great influence on Spanish literature and has 
been rediscovered in the 20th century as an important source for 
E ioh philosophy. `The eldest son of Isaac Abrabanel (q.v.), 

iê was born in Lisbon, c. 1460, and in 1483 fled to Seville with his 

father, who had been implicated in the duke of Braganza’s con- 
ied Tn 1492, when the Jews were expelled from Spain, the 
family went to Naples, where León Hebreo, who had become a 
doctor, was appointed personal physician to the viceroy (1505). 
He became acquainted with the humanist and philosopher Giovanni 
al and, later, in Florence, with members of the Platonic 
academy. He is last heard of in 1521 and probably died soon after 
then, in Naples, 

The Dialoghi (publ. Rome, 1535) reveal the synthesizing tend- 
encies of the time in the effort to harmonize Mosaic, Aristotelian 
and Platonic viewpoints. Being cast in dialogue form, not em- 
bedded in a learned commentary, and more profound and far- 
Teaching than other trattati di amore, the work appealed as both 
literature and philosophy. It was translated into Latin, French, 
Spanish and Hebrew, and every succeeding writer of a trattato di 
amore showed its influence, which was most fecund in the mystical 
and religious writers of Spain. 

Brsioorarny.—Editions of the Dialoghi by C. Gebhardt, “Biblio- 
theca Spinozana,” vol. iii (1929) and by S. Caramella, “Scrittori 
farcry vol. 114 (1929); Eng. trans., The Philosophy of Love, with 
See wG es ona, Jewin Soe peim A 

- de Carvalho, Leão Hebreu (1918); C. Gebhardt, “Spinoza 
T pa Platonismus,” Chronicon Spinozanum, vol. i (1921) ; G. Saitta, 
h oe di Leone Ebreo,” Giornale critico della filosofia italiana, 
"Der po cd (1924), vol. vi, fasc. ii and fasc. iii (1925); H. Pflaum, 
(1925-26) npsence-Philosoph Leone Ebreo,” Soncino Blätter, vol. i 
5 9; H. M. J. Loewe and J. B. Trend (eds.), Isaac Abravanel, 
ures (1937). . (A. R. Mr) 
called fe W LANGUAGE. In the Old Testament, Hebrew is 
ae fat Kéna‘an, “the lip of Canaan,” or Yehidit, “Jewish”; 
ij an Jews designated it /sén haqqödeš, “the sacred tongue”; 
tm “ibrit, “Hebrew,” was coined by the rabbis of Palestine. 
nae comes from the Greek ¿ßpaîos, “Hebrew,” whose 
Prolo Bpaiort, “in Hebrew,” is applied to biblical Hebrew in the 
Bue to Ecclesiasticus (c, 130 B.c.), being a transliteration of 

| aic ‘ibray, “Hebrew.” 
üd ie Monuments in Hebrew date from the 12th century, 
day, guage has had a continuous history down to the present 

H 

brew shares certain peculiarities with most of the other 

mitic lan ‘ be 
(at any guages (¢.v.): it has a purely consonantal alphabet 
ae In its original form) and only two genders; the num- 
Which 3 to 10 stand in the opposite gender to that of the nouns 
Y qualify; in the genitival relation both the governing 
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word and the word governed are inflected; the tense-forms, of 
which there are only two, are inflected in the one case by post- 
fixing and in the other by prefixing pronominal elements to the 
roots; moods and voices are expressed by mostly internal modifi- 
cation of the stem; and the imperfect, not the imperative, form 
must be used in prohibitions.. That the two tense-forms, which 
serve also as aspects, appear superficially to express past, present 
and future time alike is a peculiarity which can perhaps be ex- 
plained on the assumption that elements of the East Semitic and 
West Semitic languages have been combined in Hebrew. 

Related Languages.—Elements from several Semitic lan- 
guages contributed to the composition of Hebrew; further, a few 
primitive words may have come from a non-Semitic people who, 
archaeology shows, once inhabited Palestine. Egyptian and Baby- 
lonian documents prove that a West Semitic (Canaanite) language 
resembling Hebrew was current in Canaan before the coming of 
the Hebrews. Egyptian documents from the 16th century B.c. on- 
ward reveal over 1,200 Semitic words, some common to various 
Semitic languages, others peculiar to the Syro-Canaanite branch; 
e.g., Eg.-Can. ‘nb (Hebr. ‘énab), “grape,” occurred in Aramaic and 
Arabic, but Eg.-Can. bri (Hebr. brit), “covenant,” was confined 
to Hebrew. The feminine nouns preserved the primitive ending 
-t, which had already normally become -}, in the Old Testament; 
e.g., Eg.-Can. ifpt (Hebr. ’aspah), “quiver.” In the earlier words 
the plural and dual took -, as in Aramaic, but later -m, as in clas- 
sical Hebrew; thus the Eg.-Can. krmyn (c. 1200 B.C.) gave place 
to krmym, which was closer to the Hebrew k*ramim than to the 
Aramaic karmin, “vineyards” (c. 1100 B.c.). The form in -n sur- 
vived in the north Palestinian dialect of Hebrew, as siddnin for 
sidonim, “Sidonians”’; similarly the Eg.-Can, 3- corresponded to 
the dialectical Hebr. še- (cp. Bab. rel. ša), “who,” “which.” 
Many terms describing common objects, either in composition or 
independeñtly, appear early in these Egyptian texts; e.g., Eg.-Can. 
r§ (Hebr. röō’š), “head,” and Eg.-Can. kmh (Hebr. gemah), “flour,” 
Others, having changed their meanings or not having survived in 
Hebrew literature, emphasize the fact that much has disappeared 
from the Hebrew vocabulary. The cuneiform correspondence 
found in Egypt, chiefly between the Egyptian kings and their vas- 
sals in Syria and Palestine (c. 1400 B.c.), also exhibits a language 
similar to, but older than, biblical Hebrew. These letters were 
written in a Babylonian exhibiting western peculiarities closely 
approximate to Hebrew idiom: for example, the first person singu- 
lar of the permansive (perfect) was closer to Hebrew than to 
Babylonian; e.g., Bab.-Can. nasréti (Hebr. ndsarti, not Bab. 
nasraku), “I have kept”; and a passive is formed by the internal 
modification of the vowels; e.g., Bab.-Can. yudan (Hebr. yuttan), 
“Gs given.” This passive type, though unknown in Babylonian, is 
found sporadically in Hebrew and regularly in Arabic. But the 
principal evidence lies in the Canaanite glosses which, more than 
100 in number, were added in this correspondence to explain Baby- 
lonian terms; for they closely resemble pure Hebrew. Thus the 
Bab. elippu is explained by the Can. anaya (Hebr. ’éniyah), “ship, 
and so on. Again, the language of these glosses is earlier than 
Hebrew; e.g., Bab.-Can. yakwun, “is,” in which the half-vowel w 
is retained, is older than a form like the Hebr. yāgûm, “he arises,” 
in which the w has been assimilated to the u (cf. Punic ichon, “he 
is”) ; it preserved also the old feminine ending -¢ for the 3rd person 
singular of the verb, as in abadat (cf. Hebr. ’abedah), “is ruined,” 
which rarely survived in biblical Hebrew. These glosses prove 
the pronominal suffix -mô, which is a late poetical variety of the 
usual -m, “their” in biblical Hebrew, to be a genuine archaism; 
for example, Bab.-Can. panimu corresponds with the archaistic 
Hebr. panémé, not the classical Hebr. p°néhem, “their face.” Most 
place names, many of them afterward found in the Old Testament, 
and some personal names exhibit purely Canaanite forms; and 
divine names like the Bab.-Can. ba‘alu or dagan, contained in vari- 
ous proper names, are identical with the Hebr. ba‘al, “Baal,” and 
dagén, “Dagon.” Clearly, Canaanite, as reflected in these ancient 
Egyptian and Babylonian texts, though not merely a form of He- 
brew, contributed much to it. 

The central group (Aramaic) made some contribution to He- 
brew. This is illustrated by certain differences in the vowels: 


280 


where old Aramaic prefers a, Canaanite and Phoenician prefer 
u (0), while the alternations in Hebrew betray its composite origin; 
for example, ré’s, “head,” goes back to the Can. and Phoen. rush, 
but ra’sim, “heads,” to the Aram: ré’5. Again, in certain weak 
verbs Hebrew prefers the Aramaic a in the active but the Canaanite 
u (o) in the reflexive (passive) voice; for example, the active nahti 
agrees with the Aram. ma/et against the Can. nulti, “I rested,” while 
a form like the passive nākôn, “was established,” reflects the 
Canaanite vocalization. The vocabulary, however, exhibits few 
words which are undoubtedly old Aramaic. 

Another element comes from the eastern (Akkadian or Assyro- 
Babylonian) branch of the Semitic family. Through this Hebrew 
obtained a few Sumerian loanwords; like hékdl, “temple,” through 
Akkad. ékallu, “palace,” from Sum. £.GAL, “great house.” Those 
weak verbs whose last two consonants are identical show this 
Akkadian (and Aramaic) element; for examiple, the alternatives 
qäşaş and qas represent the Akkad. gasis and the Aram. gas, “eut,” 
respectively. Similarly the alternatives miSor and mêšār, “jus- 
tice,” represent the Phoen, misor and the Akkad. miSaru, respec- 
tively. 

A number of alternative words confirms this view. The Hebr. 
*anoki and 'ŭnî (“I”) reflect, the first the Bab,-Can. anuki (cf. 
Akkad. andku) and the second the Aram. ’énd (cf. vulgar Arab. 
*ani); the Hebr. ’él and ’élé’ah (“God”) reflect the Bab.-Can, ilu 
and Phoen. el (cf. Akkad. ilu) and the Aram. *élaha (cf. Arab. 
*ilah), respectively. There are even occasionally three synonyms, 
each from a different source, in current use. 

Hebrew, therefore, has drawn upon Assyro-Babylonian, old 
Aramaic (Amorite) and Canaanite. So’ tradition asserts that 
Abraham came from Babylonia by Haran, through Hittite and 
Amorite territory, into Palestine. The analysis, too, of the Hebrew 
language shows that those who spoke it borrowed elements from, 
and therefore in all probability passed through, lands whose in- 
habitants spoke the Babylonian, Amorite (or Aramaic) and Ca- 
naanite languages. 

Dialect—Hebrew retained few traces of dialect—probably 
because of the Masoretic editing of the sacred text, which oblit- 
erated all local peculiarities (see Masoretes). The Amorites 
substituted s for §,and a trace of this is seen when the Ephraimites 
said sibbdleth for Sibbolet. Another mark of dialect was the 
Gileadite use of Séméa‘ (cf. Ass. S@mednu and Ethiopian sama‘), 
“hearer,” for ‘éd, “witness.” Again, the North Palestinian narra- 
tives preferred ‘atti to att, “thou” (fem.), zõh to 26’t, “this” 

(fem.), and exhibited a few other aramaicizing peculiarities, nota- 
bly in certain pronominal suffixes. This explanation probably ac- 
counts for certain infinitives, like hdldk for leket, “to go,” used by 
the Elohist; the Ugar. hlk confirms this form. The use of 
mlékah for molkah, “rule,” ‘dlaz for ‘alas, “exulted,” and ‘al, 
“upon,” forel, “unto,” may also be dialectical. But certainty 
on this point is unattainable. 

Writing and Pronunciation.—Hebrew was written in the 
common Semitic alphabet, used alike by Moabites, Hebrews, 
Phoenicians (who transmitted it to the Greeks) and Aramaeans. 
The earliest Hebrew examples occur on the calendar from Gezer 
(c. 10th century B.C.) and on the inscription in the Pool of Siloam 
(c. 700 B.c.); there are, however, earlier instances in Phoenician 
texts. The characters remained longest unaltered in Hebrew and 
Phoenician. The transition to the “square script” was effected by 
way of Aramaic and so into Hebrew, undoubtedly in consequence 
of the growing influence of Aramaic immediately before the Chris- 
tian era. It was called the “Assyrian script” on the assumption 
that it was the hand of the eastern Aramaeans, which the Jews 

adopted about the 5th century B.c. Tradition ascribed this change 
to Ezra; but inscriptions, ostraca and papyri prove that it was a 
gradual process which was not completed in Hebrew by 400 B.C. 
Another form of this hand is found in Egyptian Aramaic in the 5th 
and 4th centuries s.c. From these were developed the “square” 
characters used in biblical manuscripts, important texts and most 
printed books; the “rabbinic” script, used in every kind of treatise, 
and the “cursive” writing of letters and informal documents, which 
was not generally printed. Hebrew paleography is not sufficiently 
advanced to determine accurately the date of a manuscript, but the 
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country of its origin can be recognized. The clearest distinction 
are between Spanish, French, Italian, Maghrebi, Greek, Syrian 
and Egyptian, Yemenite, Persian and Karaite hands. This alph 
bet numbered 22 letters, whose order certain acrostic poems prov 
not always to have been precisely that which afterward prevailed, 
and there are signs that it was not definitely fixed even when the 
Greek version of the Old Testament was made. In default of 
figures the consonants served also as numerals, the earliest trace 
of which are found on Maccabaean coins. 

The ancient Hebrews may, like the Phoenicians and the Jews in 
Egypt in the 5th century B.C., have used special signs as num 
but no trace of such a usage survives. They employed the letter 
of the alphabet, as on coins of the first revolt (A.D: 66-70), for 
this purpose; thus “d/ef to ¢ét served for 1 to 9, yôd to sadé for) 
to 90 and gôf to tãw for 100 to 400. Traces of this system have 
been detected in the Old Testament; e:g., the number of Abraham's 
“trained men” is 318, which is the numerical value of. the letter 
of the name of his steward Eliezer when added up (Gen, xiv, 14; 
xv, 2); and the 390 days for which Ezekiel is bidden to lie on his 
left side equals the numerical value of the letters ini ymy mr 
(“days of siege,” Ezek. iv, 4-9). Here, however, the Septuagint 
has different (and intelligible) figures, which must represent the 
original number; the 390 may have been obtained by ingenious 
tampering with the text. 

This alphabet was purely consonantal, except that w and y could 
denote u and i, while * (’alef) sometimes represented æ: and more 
rarely o, and h supported various final vowels; the first two als 
indicated the diphthongs au (ô) and ai (ê). In inscriptions thet 
helping consonants were only sporadically written and were in 
serted in the Scriptures only by later scholars, often wrongly. 


Hebrew Alphabet and Transliteration 


Trans- Simplified Trans- | Simplified 
Herer litera- | transliteration Rohren litera- | ‘translitera- 
tion | for some letters || Y°W" | tion tion 


s rora f e 
b 
bh, v v mi 


h or omitted 
w or omitted 
A a 
h 
t R ā 
y or omitted 
a a 
kh 
y 
e t 
i 
tora 
f į ô 
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That this alphabet was imperfect, apart from the absence of 
vowels, is evident; for, firstly, the ancient Versions prove that 4 
and ‘(‘eyin) each represented a harder and a softer sound, which 
Arabic distinguishes by diacritical points; secondly, the Masoretes 
inserted a point in b, g, d, k, p and ż, to distinguish their unaspirated 
from their aspirated sounds. Yet it was overrich in the possession 
of five sibilants: z, a strongly articulated s, two forms of s which 
were so alike that one of them fell into desuetude, and sh (¥). 
‘The writing was from right to left. On the earliest inscriptions 
the words were divided by a point; but this was not so on seals 
and coins, and separation of the words was probably irregular in 
early manuscripts of the Scriptures; for the Versions not infre- 
quently imply a different division. Separation seems, however, 
to have been completed, like the introduction of special final forms 
of k, m, n, p and ș, before the time of the Masoretes. As Hebrew 
became ever more the language solely of the learned, the need of 
preserving the original pronunciation in the reading of the Scrip- 
tures was increasingly felt; for this the vowel-less text was a very 
imperfect instrument. The insertion of w and y, of ’ (’élef) and 
h to mark long vowels and diphthongs was the first step; that of 
* (‘dlef) and h was very early; but, since the Greek Version often 
implies a reading without such a w or y, these had probably not 
been generally introduced till after the 2nd century B.C. The 
system of vowels found in modern Bibles was a much later in- 
vention, having been gradually developed by Jewish grammarians 
in the 6th and 8th centuries A.D., in imitation of the Syriac vocaliza- 
tion. Three main systems were invented: the Babylonian with 
mostly supralinear signs; the Palestinian having them chiefly un- 
der the line; and the Tiberian as shown here. The Palestinian, as 
elaborated by the scholars of Tiberias, is that found in modern 
Bibles, It was so exact as to show all the vowel-changes occasioned 
by lengthening, by tone, by gutturals, and so on, which other lan- 
guages seldom indicate in writing. This vocalization, which was 
little used except in Bibles, represented the traditional pronuncia- 
tion observed in reading the Scriptures in synagogues and schools; 
but doubts have, on good grounds, been raised whether it repre- 
sents the true pronunciation of ancient Hebrew. ‘This can be 
shown by the Assyrian writing of Hebrew names and by the Greek 
and Latin transcription of Hebrew names and words. Thus 
Dibon” (Hebr. Dibén) should probably be pronounced “Daibon” 
(Hebr. Daibén) if the Greek AatBwv is to be trusted. It is also 
noteworthy that the punctuation often exhibits a later i or e where 
the Septuagint preserves an a which comparative philology proves 
to be original. Yet caution is necessary; for the alphabet into 
which a word is being transcribed may not possess any means of 
representing the necessary sound; for example, the Assyrian tran- 
pu Aus? and Us? for “Hoshea” (Hebr. Hé¥éa‘) does not 
PEN any different pronunciation, since Assyrian had no signs 
fradikios and e; the Greek Qone, as far as it can, here confirms 
ah ae Further, the scrolls from the Dead sea afford clear hints 
Witte oe in pronunciation. Yet, although the Masoretic 
asthe tion might sometimes be wrong, internal reasons as well 
fae of the cognate languages testify to the general faith- 
Yd a the tradition. In the Masoretic period, or soon after- 
ferent his signs, such as a complicated system of accents, dif- 
Si e prose works and the poetical books, were added. 
i also ALPHABET.) 
veloped nee- Hebrew was in many respects more fully de- 
a hae than classical Arabic, which only took several cen- 
j Aas a Hebrew had ceased to be spoken. Classical Arabic, 
i. O vats abylonian, had case-endings (sing. nom. -t, acc. -2, gen. 
vith a f ie there are traces in Hebrew of a nom. -f found only 
ie radi genitive case, as in the Old Testament in names 
of God”) ushael” (Hebr. Meta3a@él; cf. Bab. mutu ša ili, “man 
menin” The acc. -éh survived sporadically, though without 
the t Eee Poetry. No genitive ending is found in Hebrew; for 
benitive ee +t, sometimes attached to nouns governing the 
abylonian S Was probably a binding vowel, like the -+ of early 
3 EA The locative -ãh, “toward,” which is found also in 
cusative me dialect, must be carefully distinguished from the ac- 
äccusatiy, rmination, The plur. -#m and dual -ayim were properly 
€ endings, as is shown by Babylonian (plur., nom. - and 
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acc.-gen. -i; dual nom. -ôn and acc.-gen. -ên) and Arabic (plur., 
nom. -ûna and acc.-gen. -ina; dual nom. -âna and acc.-gen. -aina). 
The Canaanite glosses Samuma and Samema (cf. Hebr. S@mayim), 
“heaven,” show two plural cases; of these the alternative forms of 
the name “Penuel” (Hebr. P&ni’é!) and “Peniel” (Hebr. Péni’él), 
“face of God,” of which the plur. panim (cf. Bab.-Ass. péni), 
“face,” is an element, were the sole surviving trace in Hebrew. 
The earliest Hebrew, then, was on a level with modern Arabic, 
for the accusative had become the only case. 

Syntax.—Classical Hebrew construction was almost exclu- 
sively paratactic, subordinate conjunctions being extremely rare. 
In pre-exilic writings many verses and even whole chapters can be 
found, exhibiting no conjunction other than û- or w®-, wa-, “and,” 
Yet there is no monotony; for extraordinary skill is displayed in 
varying the tenses and the order of the words, often with good ef- 
fect; e.g., Hebrew says graphically “this do and live” for the ordi- 
nary English “if you do this, you will live.” Further relief was 
provided by “wdw-consecutive,” or rather “wãw-conservative,” a 
construction almost confined to biblical Hebrew; elsewhere it is 
found only in one Moabite and one Aramaic inscription and in the 
Sabaean (south Arabic) dialect, and it died out before Mishnaic 
Hebrew arose. This construction was the normal method of con- 
necting each fresh verb in the narration of a series of events with 
the preceding clause. The two Hebrew tenses were used to in- 
dicate not past or future action but complete or incomplete ac- 
tion; by the waw-consecutive construction, therefore, in past time 
only the first verb stood in the perfect and the narration was con- 
tinued in the imperfect; in present or future time, the first verb 
stood in the imperfect and the subsequent verbs in the perfect. 
This progress in the sequence of time was indicated by a variety of 
the ordinary conjunction w°- or ñ- “and,” which either had a 
heavier vocalization or altered the accent of the verb; for example, 
halékta wat-tigtl meant “thou hast gone and killed”; similarly, 
télék w*-gatalta’ meant “thou wilt go and kill.” Here the tense- 
forms exemplified in tigt6l and qdtaltd retain the (possibly primi- 
tive) sense of the corresponding forms in the East-Semitic (Assyro- 
Babylonian) speech; and the various uses of this construction af- 
ford a relief to the monotony of a long string of clauses co-ordi- 
nated rather than subordinated to one another. But this idiom 
began to die out under Aramaic influence after the exile, and the 
simpler constructions, like hdlakté w*-gafaltd, “thou hast gone 
and killed,” and télék w®-tigtol, “thou shalt go and kill,” become 
a mark of later Hebrew; here, contrariwise, the same tense forms 
are conformed to West-Semitic (Aramaic and Syriac; Arabic) 
usage. The participle also in all periods was freely used to eke out 
the inadequacy of these two tenses; this too was an Aramaicizing 
use. Another device was the “circumstantial clause,” whereby a 
clause introduced by “and” served as a secondary predicate; e.g., 
the Hebrew said “he found him, (and) he plowing” instead of “he 
found him plowing,” using the participle and not a finite verb in a 
parallel, in place of a subordinate, clause. 

Qualities of Biblical Hebrew.—The material for forming a 
judgment on biblical Hebrew is itself scanty and inadequate. Even 
so, the smallness of the vocabulary and the paucity of adverbs, 
adjectives and abstract nouns are noticeable. The first difficulty 
was obviated by prepositional phrases, auxiliary verbs and similar 
devices, the second by apposition or a descriptive genitive case. 
The lack of abstract nouns, which only became frequent after the 
exile, was circumvented by the feminine singular or plural adjec- 
tive; thus ra‘ah (fem. sing.) stands for “wickedness” and gaSat 
(fem, plur.), “harsh things,” for “harshness.” Another feature was 
the expression of the abstract under a concrete form; thus kabéd, 
“was heavy,” meant also “was honourable,” and from it both 
kabéd, “liver” (as the “heavy” organ), and kabéd, “abundance” 
and “honour,” were derived. It is, on the contrary, a sign of late- 
ness when an abstract noun like méda‘, “acquaintance,” designated 
a concrete person. 

Hebrew was less suited for the definite expression of studied 
thought and the treatment of abstract subjects than for poetry. 
There was a great lack of particles to express the more subtle con- 
nection of ideas; there were few words or inflections to indicate 


slight modifications of meaning, although possibly Hebrew, like 
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from c. 100 B.C. to ¢. A.D. 100 little was known about this lan, 
until the discovery of the scrolls hidden in caves off the northwest 
end of the Dead sea (see Dean Sea SCROLLS); but after’ that it 
was greatly developed in the Mishnah (c. A.D. 200), 
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was largely determined, especially in poetry, by the imagination, 
which regarded things unaccomplished as accomplished, the past 
as present and the future as fulfilled. It must, however, be re- 
membered that living Hebrew never had to express abstract ideas; 
Ecclesiastes, which alone grappled with an abstract subject in plain 
prose, was composed when classical Hebrew was already dying out. 


Postexilic Developments.—The language of the Old Testa- 
ment must have undergone considerable changes during its long 
history; but the leveling work of the Masoretes has made it very 
difficult to follow its prolonged historical development in detail. 
In prose, especially of the pre-exilic period, considerable differ- 
ences of form and style can be detected, due partly to the 
time and place of composition, partly to the individuality and 
talent of the authors. Through them especially the various docu- 
ments woven into the text can be disentangled. Yet the structure 
and, except in isolated cases, the vocabulary and phraseology, were 
much the same. The postexilic literature shows a constantly 
closer approximation of the language to the cognate western 
Aramaic idiom, The process was very gradual, for literary Hebrew 
was still understood, if not spoken, by the people at least in the 
2nd century B.C.; and its extensive use in religious literature, in 
the scrolls from the Dead sea (c. 1st-2nd centuries A.D.), in the 
liturgy and in poetry proves that it was not entirely forgotten for 
many centuries thereafter. The poetical language employed 
peculiar words and meanings, forms especially of prepositions and 
pronominal suffixes, inflections and constructions; but these dis- 
tinctions were not so marked as in Greek. Many of them, being 
found in ordinary use in the cognate languages, notably in Aramaic, 
were often probably archaisms from the common Semitic vo- 
cabulary, surviving in Hebrew only in poetry. In other cases, 
possibly, Hebrew poets deliberately embellished their language 
with Aramaisms, for there is evidence that Aramaic was known to 
educated Hebrews in the latter part of the 8th century B.c. Apart 
from Aramaisms, there was a definite poetical vocabulary; for 
example, ’érah for derek, “way.” There was, particularly, a tend- 
ency to substitute adjectives for nouns; for example, /*bandh, “the 
white one,” for yaréah, “moon.” The article and *ēż, the sign of 
the accusative, were frequently omitted; the relative particle was 
freely dropped; the governing power of prepositions was extended; 
the greater scope allowed to the imagination in the use of the tenses 
frequently obscures the sequence of events to a western reader; 
and a forceful brevity of expression was affected. Poetry was ac- 


centual and was distinguished from prose by rhythm and paral- 


lelism, 

At first foreign words were rare. There are occasional Egyptian 
words like *ahai (Eg. *hw), “reeds,” and qeset (Eg. gsty), “ink- 
horn,” and Assyrian words like sé’én (Ass. ¥énu), “boot,” learned 
probably from invading soldiers. The Babylonian pûru, “lot,” was 
introduced in the plural périm, “lots,” to designate a postexilic 
feast. Persian words also, like dāt (Pers. data), “law,” came in. 
But late Aramaic, as closely resembling Hebrew, exerted, espe- 


cially after the exile, an ever increasing influence. Aramaic words 
and forms appeared: the Hebr. -@h began to be displaced by the 
Aram. -â in feminine nouns, and the Hebr. dabar to yield to the 


Aram. milletâ in the Hebraized form millah, “word,” which even 
has two plural forms (Hebr. millim and Aram. millin) in the same 
book, Hebrew words were sometimes Aramaicized in form, as 
when the Hebr. mdsar became nātar like the Aram. néfar, “kept,” 
or in meaning, as when the Hebr. fa‘am, “taste,” came to mean 
“decree” like the Aram. te‘ém (cf. Ass. têmu), “command.” Ab- 
stract nouns in -ût, like malkût, “kingdom,” became common and 
were even formed from infinitives, like haSma‘at, “proclaiming,” 
on the Aramaic model. 
This postexilic Hebrew showed also great simplicity and uni- 
formity of style, again largely due to Aramaic influence. For sev- 


Mishnaic Hebrew was still a living language, though maj 
confined to the schools and clearly distinct from biblical Hebrey, 
In the Scriptures the range of subjects was limited; in the Mishnah 
it was much extended. Matters of daily life were minutely diş 
cussed and words and phrases were adopted from the earlier and 
presumably popular speech; further, since the language was n 
longer in the same sense familiar, greater definiteness of expression 
was required in the written style, 

The first alteration noticeable was the confusion of consonants, 
especially of the gutturals, which classical Hebrew had kept dis 
tinct. This change shows that the writers were accustomed to the 
daily use of Aramaic. Greek and Latin words, relating to the 
affairs of ordinary life, for whose writing the rules of classical 
orthography were violated, crept in. For example, biblical He 
brew almost universally required that initial w should becomey, 
as in yeled for the very rare waldd (cf. Arab. waladu), “boy” but 
barbarisms like wetas (Gr. e¥@is), “at once,” and wilén (Lat 
velum), “curtain,” were admitted, and henceforward the objection 
to forms like wa‘ad (biblical Hebr. mé‘éd), “meeting,” was les 
strongly felt. 

Biblical Hebrew, having lost the case-endings, used ’ét toma 
the definite accusative case; but Mishnaic Hebrew employed # 
not only to introduce the direct object, but also to serve witht 
pronominal suffix, as a pronoun'meaning “‘that” or “the same” 
Fresh pronouns, too, were coined by combining those. alreadj 
existing into compound forms or by adopting or adapting many 
from Aramaic. New adverbs, prepositions and conjunctions, espt 
cially subordinating conjunctions, were freely invented or impo 
from Aramaic. 

The vocabulary was greatly enriched. Many biblical words tt 
mained, although some nouns changed their meaning; thus biblic i 
Hebr: golem, “embryo,” became the mishnaic Hebr. gélem, “lump, 
“mass.” | New nouns were coined from biblical roots;'so bes! 
the biblical Hebr. hemed, “desire,” there arose the Mishnaic Hebt 
himmûd, “desire,” from kémad, “desired.” Especially noticeab 
are the numerous quadriliteral and quinqueliteral formations; whi 
were rare in biblical Hebrew. Lastly, good Hebrew words 4) 
pear which, though unknown in the Scriptures, must have belt 
to the old spoken language. Besides the numerous G 
Latin words, a few Persian (or Arabic) words crept in. pe 
generally retained their original appearance, while one Greek s 
passed over in the genitive case (Mishnaic Hebr. 'andri'antós 
Gr. dvbprdvros, from &vðpiás, “statue”); only rarely were © 
furnished with Hebrew terminations. The inflection of nouni. 
mained unchanged; but many masculine nouns acquired a 
endings, and the Aramaic masculine plural ending -în was mi 
commoner than the Hebrew -im, although’ the Hebrew femit 
ending -ôt was regularly retained, Finally, the “construct 5 
whereby a noun followed by a dependent noun in the genitive ni 
undergoes phonetic modification, survived sporadically; but 
periphrasis with sel- (“which is to”), “of, with the prepay i 
le-, “to,” or with the Aram. dé-, “of,” tended to displace it. He 
relative particle e-, which belonged to dialect in biblical He frot 
completely ousted the classical ‘ager, “who,” “which, 
Mishnaic Hebrew. son veti 

The supply of verbs also was much enlarged. Foreign ra 
being ill suited to the Hebrew conjugations, were rarely ath 
but a few were formed from nouns; e.g., séfag, “absorbed ‘oth 
s*f6g (Gr. oméyyos), “sponge.” The imperatives kiri (Gr Xe, 


eral centuries the Jews must have been bilingual, still understand- 
ing Hebrew but speaking Aramaic, the official language of the 
western provinces of the Persian empire; by the time of Christ, 
however, Aramaic versions of the Scriptures, called targémim, 
were becoming necessary. Meanwhile Hebrew, without dying out, 


“hail!” and wiwi (Lat. vive), “live,” are exceptions. B 
verbs, which closely resembled Hebrew verbs, were Tea" 
similated, while some classical verbs received new meanness 
zakah, “was innocent,” acquiréd the sense of “succeeded: dei 
used originally in the simple theme, afterward affected 4 


- 


theme. Many roots known only from derived nouns or quite un- 
known in biblical Hebrew became general, Additional verbs were 
coined from derivative nouns such as miskén, “took a pledge” 
(Mishnaic Hebr, miskon), “pledge.” Quadriliteral and quinque- 
literal verbs, rare in biblical Hebrew, became common. The con- 
jugations remained substantially unchanged; but the third person 
feminine singular took -et (-at) in place of -āh in the reflexive 
theme. Certain weak verbs also deviated slightly from the classical 
rm. 

The themes underwent some slight changes. Canaanite had 
marked the active and passive voices by modifying the vowel (cf. 
lagahu, “they took,” but /agihu, “they were taken”), and biblical 
Hebrew sporadically preserved this difference between transitive 
and intransitive verbs (cf. between zākar, “remembered,” and 
Yakén, “dwelt”). Of an internally formed passive the only certain 
survival is the participle; e.g., zākůr, “remembered”; but other 
traces are probably concealed under certain forms which the 
Masoretes obscured. In its place, biblical Hebrew used the pas- 
sives of the derived themes. These (according to the paradigm of 
po'al, “did”) were the reflexive nif‘al, the intensive and causative 
pidl, the causative hif'il and the reflexive hitpa‘el. The nif‘al easily 
acquired a passive force; the pu‘al, less often the hof‘al (the pas- 
sives of the pi‘él and hif‘il respectively), were often also so used. 
But in later Hebrew the mif‘al and even more the hof‘al tended, 
because of ambiguity in their meanings, to become less frequent, 
whereas the hitpa‘él became extremely common, both with a re- 
flexive and less often with a passive force, Simultaneously a new 
form, the nitpa‘él, of which biblical Hebrew offers but three pos- 
sible examples, became extremely common with a purely passive 
sense, Of the active themes the pi‘él served extensively in forming 
new verbs from nouns and replacing the simple theme customary 
with many classical verbs and the hif‘il extended its usage. An 
Aramaic causative theme, formed by prefixing ša- or sa-, instead 
of hi-, was not unknown. 

The old tense-system was inadequate, and the loss of “waw- 
Consecutive” made it even more so. The perfect expressed only 
completed action in past time; and more than the old imperfect 
Was required for incomplete action in the past, present and future. 
Various periphrases were therefore devised. Past incomplete ac- 
tion was denoted by the verb hdyah, “was,” with the participle; 
RA hayah 'ômēr, “he was saying,” was distinguished from ’émar, 

he said,” while the imperfect yémér was left with a jussive force, 
meaning “he should say.” The present participle alone connoted 
Present time, As describing what one did, it came to indicate also 
What One ought to do; but a pronominal subject, being no longer 
Implicit or explicit in inflection, had to be expressed; e.g., ‘dni 
cat or “Omér "ani, “I say.” This gave rise to a completely new 

Tamaicizing tense, formed by combining the participle with the 
‘lowing Pronouns; for example, ’é6mérani, “I say.” The future 
Veg expressed by the adjective ‘atid, “ready,” or the noun sdf, 
wt with a Pronominal suffix referring to the subject, followed 
i € infinitive introduced by I°-, “to”; e.g., ant “atid lémar, ‘I 
Wiley to say,” or 36/7 lômar, “my end (is) to say,” viz., “I 
Hebr ; or by /*. and the infinitive alone, as sometimes in biblical 
ant up denoting rather what ought than what will happen; ¢.g., 
Hebrew a » Lam to say.” To express obligation, for which biblical 
tive mt no regular phrases, Mishnaic Hebrew used the adjec- 

iW, “needed,” with the infinitive; e.g., ‘dni sarik lémar, “I 
~ At the same time it acquired a few vivid new idioms; 
put his money on the horns of a deer” for “made an 
bee tment.” Thus Hebrew, with its archaic stiffness, lost 
change jt gece beauty and stately dignity of its prime. In m 
better to qa simplicity and flexibility and adapted itsel: 
that is ch e needs of every day, though the disappearance of much 

c aracteristically Hebrew before the invasion of Aramaic 


ot but be Tegretted, 
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edieval lan h er spas- 

Modic, in vari, guage underwent development, howev 

a at yarious directions. The cult of the liturgical poem called 

the vo, t (itself a Greek word) in the 6th-9th centuries enriched 
sabulary by giving fresh meanings to old words and coining 
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new ones, especially in the so-called Kalirian style; and the Span- 
ish-Hebrew poets c. 900-1250 followed suit (see HEBREW LITERA- 
TURE). This period saw also the addition of about 2,000 or 3,000 
scientific, philological ‘and philosophical terms; some of these were 
formed by making new use of old roots, as in the case of geder, 
“fence,” which served also for “definition.” Some were based on 
existing Hebrew words like kammât, “quantity,” from kammdah, 
“how much?”, and others were adapted from foreign languages, 
chiefly Greek and Arabic, such as “aglim, “climate,” and tib, 
“natural.” 

The language then became sterile until the revival of the 18th 
century, when M. H. Luzzatto (q.v.; 1707-47) reverted to a pure 
and simple biblical style; but the Haskdlah “enlightenment” (1784— 
1881), which was started by Moses Mendelssohn (q.v.), with its 
interest on worldly knowledge and universal culture, brought a 
fresh renaissance. Only a few masters caught the old biblical 
spirit; their followers forced their ideas into an artificial mold, 
not infrequently with ludicrous results; e.g., in “one who declares 
unto man what his thoughts are” (Amos iv, 13) for “parrot.” 
The next modernizing impetus was Zionism (g.v.), coming in the 
wake of nationalist movements in Europe; this tended to drive 
out Yiddish and Ladino (the Judaeo-Spanish dialect) as despised 
foreign jargons, leaving the way open for Hebrew. Lastly, the 
‘aliyah or emigration to Palestine from both Europe and the east, 
especially Arabic-speaking countries, made imperative the need 
for a common language, which would naturally be Hebrew. At 
this point Ben Yehudah (1858-1922) resolved, against the wishes 
of many Zionist leaders, to make Hebrew once again a spoken as 
well as a written language. 

The language as thus re-created is essentially that of the Bible, 
Mishnah and Midrash, though with numerous and ever-increasing 
innovations, some accidental but most intentional, designed to 
meet modern needs; thus it is the only colloquial speech based 
on a written language (for the reverse is normally what happens). 
The pronunciation is a modification of that of Sephardim (Hispano- 
Portuguese), not of Ashkenazim (east European) Jews; and the 
old guttural and so-called “emphatic” (¢, q) sounds are not clearly 
distinguished or are even lost, except by oriental Jews, In the 
same way the ancient aspiration, except of b and p which are 
pronounced respectively as v and f after vowels in native Hebrew 
words (as in Negev for Negeb), is disregarded. In vocabulary, 
accidence and syntax, the standard is now of a mixed Ashkenazim- 
Sephardim type, with an ever increasing oriental element showing 
clear deviations from it; and the influence of the immigrants’ 
European language is almost everywhere noticeable. Few immi- 
grants are educated or scholarly, and they import many errors 
even into the biblical idiom which they suppose themselves to be 
using. Thus a constant battle is being waged between classicists 
and modernists, with the Hebrew Language academy serving as 
amore or less impotent arbiter. It cannot prevent many solecisms, 
even those due to the misuse of corrupt words in the Old Testa- 
ment; e.g., haki, “very,” and hdgafat bāzāq, “lightning attack” or 
blitzkrieg. Some neologisms, too, are malformations violating 
Semitic usage, such as sad-léhém, “cobelligerent,” or barbarous 
hybrids such as ’ôtô-maśśâ, “motor truck,” Mostly, however, the 
neologisms, including some of European origin, fit into the lan- 
guage well enough, whether old words with new meanings (e.g., 
hašmal, “amber,” “brass” and now also “electricity”), or new 
formations based on old roots (such as “ttôn, “newspaper,” from 
“ét, “time,” and šiggûm, “reconstruction”) and compound terms 
(such as bilti-rasmi, “unofficial,” and ‘adkdni, “up to date,” from 
‘ad-kan, “till now”), which were very rare in the classical period; 
one of the most ingenious of these is tappiiz, “orange,” formed 
from a combination of tappiiak, “apple,” and zākāb, “gold.” A 
fair number of foreign words have also appeared, some properly 
Hebraized (e.g., ’irgén, “organized,” and sitfét, “cited”) but others 
left virtually unchanged (¢.g., taritériyah, “territory”). The 
supply of adjectives, very inadequate in the old language, has been 
greatly increased. The syntax is basically that of the Mishnah 
(codified c. A.D. 200), though in some ways still further simplified. 
Clarity, too, is increased by the introduction or invention of new 
connecting links, adverbs and especially subordinating conjunc- 
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tions, so that the old paratactic style of construction, which though 
superficially simple often left the sequence of thought obscure; 
has largely disappeared. The language has also enriched itself by 
verbal imitations of foreign expressions (such as sifrût yafah, 
“beautiful writing,” for belles-lettres; 10’ yada‘ g*biil, “he did not 
know a boundary,” for “was immoderate”; and gillah ‘inyan b°-, 
“he showed interest in”); and hit‘asseq, “got busy,” has nearly 
as many usages as the English “got.” 

The new language, therefore, has lost much of the variety of 
the classical speech, often falls flat and seems stilted or artificial; 
and the absence of adequate means of indicating the vowels, the 
use of the letters of the alphabet as numbers beside the European 
figures (these read in the opposite direction to the text in which 
they stand) and the almost complete failure of a native scientific 
vocabulary make it in many respects unreal and unpractical. It 
has, however, been revived not for practical but for political 
reasons, See also references under “Hebrew Language” in the 
Index. 

BıBLIocRAPHY.—F. Brown with S. R. Driver and C. A. Briggs, A 
Hebrew and English Lexicon of the Old Testament (1906) ; M. Jastrow, 
A Dictionary of the Targumim, the Talmud Babli and Yerushalmi, and 
the Midrashic Literature, 2 vol. (1886-1903) ; R. Grossmann and M. H. 
Segal, Compendious Hebrew-English Dictionary (1938); H. Danby 
and M. H. Segal, A Concise English-Hebrew Dictionary, 10th ed, 
(1953); E, Kautzsch and A. E, Cowley, Gesenius Hebrew Grammar, 
2nd Eng, ed. (1910) ; H. Bauer and P, Leander, Historische Grammatik 
der hebräischen Sprache des Alten Testaments (1918-22); G. Berg- 
strasser, Hebriaische Grammatik, vol. 1-2 (1918-19); P. Joüon, Gram- 
maire de l'hébreu biblique (1947) ; M. H. Segal, A Grammar of Mishnaic 
Hebrew (1927); E. Rieger, Modern Hebrew (1953); C. H. Rabin, 
Everyday Hebrew (1943) ; H. Rosen, Ha-’Ibrith Shelanu (1956), Ibrith 
Tobah (1957); W. Wickes, A Treatise on the Accentuation of the... 
Poetical Books of the Old Testament (1881), A Treatise on the Accen- 
tuation of the . . . Prose Books of the Old Testament (1887); S. R. 
Driver, A Treatise on the Use of the Tenses in Hebrew, 3rd ed. (1892) ; 
G. R. Driver, Problems of the Hebrew Verbal System (1936) ; C. Brock- 
lemann, Hebräische Syntax (1956) ; E, Konig, Stilistik, Rhetorik, Poetik 
in Besug auf die biblische Litteratur (1900) ; R. Lowth and G. Gregory, 
Lectures on the Sacred Poetry of the Hebrews (1839); W. H. Cobb, 
A Criticism of Systems of Hebrew Metre (1905); G. B, Gray, The 
Forms of Hebrew Poetry (1915); F. M. Cross and D, N, Freedman, 
Early Hebrew Orthography (1952) ; E. Bronno, Studien über hebréische 
Morphologie und Vokalismus (1943); P. E. Kahle, Der masoretische 
Text des Alten Testaments (1902), Masoreten des Ostens (1913), 
Masoreten des Westens, vol. 1-2 (1927-30), The Cairo Geniza, 2nd ed. 
(1959); A. Murtonen, Materials for a Non-Masoretic Hebrew Gram- 
mar, vol. 1-2 (1958-60); W. Bacher, Die älteste Terminologie der 
jüdischen Schriftauslegung (1899), Die exegetische Terminologie der 
jüdischen Traditionsliteratur (1905); L. Prijs, Die grammatikalische 
Terminologie des Abraham ibn Esra (1950); T: Boman, Hebrew 
Thought Compared With Greek (1960); J. Barr, Semantics of Biblical 
Language (1961); A. Z. Idelsohn, Phonographierte Gesänge und Aus- 
sprachproben des Hebriischen (1917); W. Chomsky, Hebrew: the 
Eternal Language (1957). (G. R. D.) 


HEBREW LAW: see Israet1 Law; TALMUD. 

HEBREW LITERATURE. Literature in the Hebrew lan- 
guage has been produced uninterruptedly from the early 12th cen- 
tury B.c. If, as is believed, the Canaanite population living in Pales- 
tine at the time of the Israelite conquest spoke in part an earlier 
form of Hebrew, then the translations of fragments from Canaanite 
psalms which appear in the Tell el-Amarna letters are evidence of a 
Hebrew literature existing in the 14th century B.c. During part of 
this literary history (c. 1200 B.c.-a.v. 200) Hebrew was a spoken 
language in Palestine, first in the dialect called biblical Hebrew and 
later in the form of Mishnaic Hebrew. A second period (200- 
1880) shows Hebrew as a literary language only, the writers of 
which spoke, and sometimes also wrote concurrently, a variety of 
other languages. Hebrew literary centres existed throughout the 
Mediterranean area and consecutively in northwestern Europe, 
central and eastern Europe and, since the mid-19th century, in 

America. The last period (1880 onward) coincides with the re- 
vival of Hebrew as a spoken language and saw the gradual shift 
of its centre to Palestine. (See also HEBREW LANGUAGE.) 
Hebrew literature is not synonymous with Jewish literature. 
Some Hebrew writing was produced by the Samaritans and in the 
17th century by Protestant enthusiasts. Jews also produced impor- 
tant literatures in Greek, Aramaic, Arabic, Judaeo-Spanish, Yiddish 
anda number of other languages. Apart from the Aramaic writings, 
however, such literatures always served only that part of Jewry 
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which used the language in question.: When that community q 
to exist, the literature produced in languages other than H 
was forgotten (or, in the case of Greek Jewish literature, bee 
part of Christian tradition) except for whatever part of it had ben 
translated into Hebrew and thus became part of Hebrew literatur 
The Hebrew language, whether spoken at the time-or not has 
always adapted itself to the needs of changing literary. taste 
In the Bible it develops from a simple and earthy idiom to aja, 
guage suitable for the expression of sophisticated religious thought 
without losing the poetic force and rhythmic fullness which chata 
terizes it. Mishnaic, Hebrew is pedestrian, exact, and yet oa 
reach heights of irony or of warmth. In medieval poetry He 
brew allows the most extravagant displays of verbal artistry, bit 
also, in northwestern Europe, a fervent simplicity equal to thata 
the spoken languages of its milieu, One generation of translatos 
in the 12th century created a scientific Hebrew which isinotin 
ferior to contemporary Arabic or Latin in precision. or syntacti 
refinement. The 17th-19th centuries saw the formation of; 
stately, rigid, classical style based on biblical Hebrew, but at te 
same time eastern European mystics made the language serve the 
expression of their fervid love of God. Since literary Hebrew in 
the 20th century draws upon ancient literature to a marked dèe 
gree, different styles and needs of expression are often, modele] 
upon predecessors in the distant past, so that the grammatical ani 
vocabulary differences between different literary genres in modem 
Hebrew. exceed those customary in western European languages 
The modern period has also evolved a new type of language fot 
newspaper and other nonliterary writing, while in novels the styl 
is often based upon the spoken language. 


BIBLICAL TIMES THROUGH THE AMORAIC PERIOD 


Pre-Exilic Period, c. 1200-586 B,C.—All that is preserved! 
the literature of this period is slightly more than 20 of the 39 bot 
included in the Old Testament (the remainder being from the nt 
period). The titles of more than a dozen other books are met 
tioned in the Bible. Many others have no doubt been lost with 
out trace. In all probability poetry preceded prose. : 

Biblical poetry, like that of most of the ancient near east 
based on the principle of parallelism—i.e., the two halves a 
verse express the same idea, either by repeating it in dif 
words or by stressing different aspects of it (eg, thesis a 
antithesis or cause and effect). Examples are found in the a 
of Psalms: “but they flattered him with their mouths; they 
to him with their tongues” (lxxviii, 36); “we will not hide thes 
from their children, but tell to the coming generation the crit 
deeds of the Lord” (lxxviii, 4); “he turned their rivers to bloat, 
so that they could not drink of their streams” (lxxviii, 44). ral 
times three units are parallel., They may then form a kin’) 
crescendo, as in Ps. i, 1 or xxix, 1-2. To this “rhyme of m n bl 
is added a simple rhythm, consisting mainly in having in caci pi 


line an equal, or almost equal, number of stressed wo a A 


lish mot 
ed tt 


unstressed syllables have failed, probably partly because © siit 
state of the development of the Hebrew vowels in the pre 

period is not known, There are instances of folk songs (¢-5" 
1-7) to which belong perhaps large parts of the Song.of Sı 


i p Wi 
dirges (e.g., Isa. xvi, 7-11; Lamentations) ; epic. chants bee i 
Judg. v), perhaps remains of a large-scale Israelite ePIC") 


Exodus and conquest; and psalms. (See further Psat 
or: Metrical Form.) The use of various forms of poctty eth 
work of the prophets appears to be a later literary develop 
The earlier prose texts are still very close to poetry in $ ose 
and language. Possibly the Pentateuch is a reworking 9 Fallt 
original narratives in poetic form. The wisdom of prover e W 
erature is expressed in poetical form, The first real pros 
well have been some of the laws recorded in the peta 
is probable that a standard prose style was created by a 
chancelleries and from there, via official chronicles, pen 
into the writing of history. Form criticism, has Show? < 4g 
connection between style, content and the circles from whi 
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ous types of literary material issued. In Jeremiah and Deuter- 
onomy a high standard of rhetoric is achieved, Finally, some of 
the conversations in the historical books: are attempts to repro- 
duce in writing the style of ordinary talk. 

Period of the Second Temple, 539 B.C.—A.D. 70.—The liter- 
ary output of this period was large (cf. Eccles. xii, 12). Only part 
of it was included in the biblical canon: the prophets Haggai, 
Zechariah, Malachi and Jonah; the historical books of Ezra, Nehe- 
miah and the Chronicles; and the books of Daniel, Esther and 
Ecclesiastes. The postexilic date of other books, such as the 
Song of Solomon, Job and much of Psalms, is disputed. Other 
works written during the-same period in’ Hebrew and Aramaic 
were, for reasons sometimes not quite clear, excluded from the 
Jewish biblical canon, though some were included in the canonical 
Scriptures by the Christian church (see ApocrypHa, OLD TESTA- 
went), These works are for the most part known only from 
translations, but the rediscovery of large portions of the original 
Hebrew text of Ecclesiasticus in the 19th century and of small 
fragments of other such works, including some hitherto unknown, 
among the Dead sea scrolls, shows that, like the postexilic books 
of the Bible, they were written in a degenerate biblical Hebrew, 
sometimes consisting of phrases culled from older works. Those 
parts which are in poetry strictly follow the conventions of biblical 
poetry. The style is mostly pedestrian, but. occasionally soars 
to heights of feeling, somewhat awkwardly expressed, in the visions 
of apocalyptic literature (see APOCALYPTIC LITERATURE), 

The same style is used for the original sectarian works included 
among the Dead sea scrolls. These apparently do not include the 
narrative genre so typical for the Apocrypha and Pseudepigrapha, 
but apart from many legal and liturgical texts provide evidence of 
anew kind of writing, the homiletic commentary to the Bible, 
called Midrash (“searching”) by both the Qumran sectarians and 
the rabbis. The only work of real literary merit among the scrolls 
is the fervent personal poetry of the Thanksgiving hymns. 

Talmudic Literature.—The artificiality of the biblical He- 
brew in these writings is due to the fact that biblical Hebrew ceased 
tobe spoken near the beginning of the period of the Second Temple. 
Its place was taken in Galilee and other parts of Palestine by 
Aramaic,in Judaea by Mishnaic Hebrew, a later dialect of Hebrew 
which does not derive directly fromi the biblical. During the 
Hellenistic and Roman periods, both these languages were also 
strongly influenced by Greek. ‘The Bar-Cochba letters discovered 
mn 1960 and 1961, which are partly in Mishnaic Hebrew, partly in 
Hebraized Aramaic and partly in Greek, clearly exhibit the state 
of affairs c. ‘ap. 130, Biblical Hebrew was thus at that time a 
Purely literary idiom, .'The Pharisees began early in the 2nd cen- 
tury B.c. to employ Mishnaic Hebrew in their teaching and thus 
ee litetary status to this popular speech. Their practice was fol- 
Owed by the rabbis after the fall of Jerusalem in A.D. 70. 

In contrast to the works of the Bible and the Second Temple 
td Which are lengthy: writings: bearing the imprint of their 
eet or’editors, earlier rabbinic literature consists entirely of 
beat an individual statements loosely strung together: While 
E S € is amorphous, the individual paragraphs are often built 
ther at Consummate art: and exhibit the influence of Hellenistic 
cay Collections which follow the’ arrangement of biblical 
nih pe called Midrash, as opposed to works such as the Mish- 
o äh y the material is arranged accotding to subject. In both 
nee, text often strays far from the verse or subject discussed. 

Hingis which: deal with legal or ritual practice’ are 
mer ely ae which deal with theological or ethical matters, or 
mih ae story, are’ called haggadak.° The haggadoth freely 
oe iblical history. (See MmrasH; TALMUD: The Mishnah.) 
this petitic Period, c. 100 B.C-AD. 200.—The main work of 
dr pods Which: grew apace until it'was codified early in the 


rd century. į poe > . 

i TY; is the Mishnāh, a co! of Jewish law and ritual 
in 3 rpus 

A aM tractates arranged in 6 orders. It contains mainly halaka. 


Additional Material, including a la rent of haggadah, 
i collected in the Tosefta; which aE follows the order of 
of hich The tannaitic Midrashim to Exodus-Deuteronomy, 
Ch there are two sets corresponding to two schools, contain 

8è Part of the statements found in the Mishnah and Tosefta 
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and much that is not preserved there. These, too, contain pre- 
ponderantly kalaka, but allow more insight into the argument by 
which laws were derived from the Pentateuch. 

Amoraic Period, A.D. 200-500.—The two main innovations of 
this period are (1) the appearance of an additional literary centre 
in Babylonia (southern Iraq), where Jewish autonomy and eco- 
nomic life flourished under the Sassanids in contrast to the op- 
pressive rule of Rome and later Byzantium in Palestine; and (2) 
the literary use of Aramaic (in each country the local dialect) 
alongside Hebrew. The Talmuds produced by Palestine and Baby- 
lonia comprise discussions of the amoraim (members of the acade- 
mies) as well as much tannaitic material not recorded in the 
earlier collections. There is a large proportion of haggadah, The 
Palestinian Talmud (which to the outsider is in some ways the 
more interesting of the two) remained incomplete; the Babylonian 
Talmud later became the authoritative work on Jewish law and 
ritual (see TALMUD: The Talmuds). 

Liturgy.—The Jewish liturgy begins with the Psalms (many of 
which are incorporated in the prayers of modern Jewish liturgy). 
The tannaitic and amoraic ages produced a new type of prayer, 
couched in Mishnaic Hebrew enriched by borrowings from biblical 
Hebrew. There is no parallelism in the biblical sense, but short 
lines, often in sets of three or four of similar structure. Simple 
rhymes occur; this may be the earliest conscious use of the device 
in poetry (classical Greek and Latin literature abhorred rhyme). 
While prayers of the tannaitic-amoraic period form the basic 
parts of the daily prayers in modern Judaism there are many ad- 
ditions of later ages. The prayers are the closest approach of that 
period to works of real literary merit. Some popular ditties and 
a few obituary poems have also been preserved, 


LITERARY REVIVAL AND GAONIC PERIOD, 500-1000 


Tn Justinian’s 146th Novel of A.D. 553, note is taken of the at- 
tempt of some Jewish groups to enforce the exclusive use of He- 
brew in the synagogue. This tendency was part of a Hebrew 
revival that began in Palestine and spread westward but did not 
reach Babylonia till the 10th century. 

Midrash.—The haggadic thought of the amoraic age was now 
built into skilfully constructed sermons. Sayings originally 
Aramaic are mostly translated into a Hebrew strongly influenced 
by the style of the liturgy. The earlier works, foremost among 
them Genesis Rabba, are largely concerned with theological con- 
troversy against ‘gnostics. In the later collections, represented 
mainly by the Tanhuma cycle, the sermons are given in greater 
detail and are purely ethical. For the first time real books with a 
sustained theme appear. Besides a large number of minor 
Midrashim, two deserve special note: Tanna de-Be Eliyahu, a lofty 
ethical work, and Pirke de Rabbi Eliezer, mystical in tone. A 
whole literature, the Hekhaloth writings, describes the mystic’s 
ascent to heaven and vision of God. Their symbolism influenced 
the numerous additions which were during this period made to 
the liturgy, as well as the piyyut (see below). Mystical cosmology 
is the theme of Sefer Yezirah (Eng. trans., Book of Formation, 
by K. Stenning, 1923), which probably dates from the 7th century. 

Piyyut.—Synagogues began in this period to appoint official 
precentors (iazzanim), part of whose duty it was to compose po- 
etical additions to various parts of the liturgy on special sabbaths 
and festivals. The authors of such compositions were called poy- 
tan (from Greek poietes; the more usual form, paytan, is Baby- 
lonian usage), their poems piyyutim, There are many similarities 
between these and the Byzantine and Syriac hymns of the time. 

The keynote is messianic fervour and religious exuberance. Be- 
sides employing the entire biblical, Mishnaic and Aramaic vocabu- 
laries, the paytanim coined thousands of new words, sometimes 
for new ideas but more often simply recherché and full-sounding 
synonyms. The poems presuppose a highly educated audience. 
They abound in recondite allusions to halakic and haggadic litera- 
ture and contain exhaustive lists of rites and laws, so much so 
that it was at one time believed that their purpose was to teach 
the law during periods when the rabbinic schools were suppressed. 
Persons are rarely mentioned by name but nearly always intro- 
duced by ingenious allusions. There are often elaborate strophic 
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arrangements, with rhymes or refrains. Acrostic poems are known 
in the Bible (e.g., Ps. ix, x, xxv, xxxiv); in piyyutim there are all 
kinds of clever arrangements involving the beginnings of lines, 
words in the middle, or even all words. Frequently the initial 
letters of lines spell out the name of the author. These “signa- 
tures” help to establish the history of this literature, which is still 
largely uncertain. It is known that the most outstanding poets— 
Phineas the Priest, Yose ben Yose, Yannai and Eleazar ha-Kalir or 
ben Kalir—lived in that order, but it is not known when or where 
in Palestine any of them lived. Many piyyutim are still used in 
the synagogue. 

Halaka.—Babylonian Jewry took no part in the literary renais- 
sance. During the 6th and 7th centuries the Babylonian scholars 
called saboraim (“reasoners”) edited the Babylonian Talmud. 
After this the gaonim—the heads of the Babylonian academies 
(yeshibot) in the cities of Sura and Pumbeditha—worked to spread 
the influence of the Talmud by encouraging communities every- 
where to submit legal problems to them. They answered these in 
responsa (Hebrew she’eloth u-teshuvoth, “questions and answers”), 
which remained a characteristic form of Hebrew literature and are 
an invaluable source for social history. The responsa often deal 
with controversial points left unsolved in the Talmud. Such 
problems were discussed in formal set lectures (she’iltoth) at the 
semiannual month-long conferences held at Sura and Pumbeditha. 
There is a collection of such speeches by Rab Ahai (d. 752), 
Yehudai Gaon (d. 763) was the first to arrange compendiums 
of practical rulings, which were important as a weapon in the 
struggle against Palestinian kalaka. This activity culminated 
in complete epitomes of the halakic material in the Talmud. The 
earliest is by Simon Kayyara (9th century), the latest and most 
authoritative by Isaac Alfasi (g.v.) of Lucena in Spain. 

Masorah.—As early as the amoraic period steps were taken to 
ensure the exact preservation of the authoritative Hebrew text 
of the Bible. These included counting all the letters, noting ir- 
regular spellings, etc. In the gaonic period these studies reached 
their highest point. Reasons may be found in the rise of the 
Karaite sect, which claimed that all law had to be derived not 
from oral sources but directly from the Bible and thus forced their 
opponents (the “Rabbanites”) to concentrate on its study (see 
Karatsm), and also in the impetus provided by Muslim efforts to 
establish an authoritative text of the Koran by scientific means. 
The Masoretes not only secured the inherited consonantal text of 
the Bible by carefully recording all its special features; they also 
laid down the correct way of reading it aloud by the invention of 

signs for the vowels and for the various pauses to be made in read- 
ing (the latter signs, or “accents,” also serve as musical notation 
for the traditional intonation of the text in the synagogue). In 
establishing the vowels of the Hebrew Bible, the Masoretes also 
laid the foundation of Hebrew grammar. (See Masoretes.) 
j Classicist Revival.—Manuscript fragments found in the 1890s 
in the genizah of an ancient synagogue in Cairo prove that some 
atheistic skeptics actually used biblical Hebrew in writing against 
the Bible. The work of Hivi of Balkh is known through the retort 
of Saadia ben Joseph (q.v.), who wrote several works in biblical 
style and pointed out the names of other works in this genre in his 
autobiography. The reason for the choice of biblical Hebrew ap- 
pears to be the desire to emulate the Arabs’ zeal for keeping their 
language pure, by cultivating the Hebrew equivalent to pre-Islamic 
Arabic. This was all the easier as Mishnaic Hebrew never had 
been a living idiom among Babylonian Jews, and they were at 
this time exchanging their Aramaic speech for Arabic, Saadia 
had to translate the Bible into Arabic and to add Arabic transla- 
tions to his compositions in biblical style. At the same time he 
introduced piyyut to Babylonia. His piyyutim are much more 
difficult and artificial than those of the Palestinians, 

Metrical Poetry.—Soon after Saadia’s death the Arabic system 
of quantitative metre was adapted for Hebrew, probably by his 
pupil Dunash ben Labrat (see Dunas). At first the piyyut form 
was retained for religious poems, and the new metres were used 
only for secular poetry, which closely imitated Arabic models and, 
like the latter, was chiefly employed for laudatory addresses to 


prominent people, 
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Babylonian and Palestinian Influence—During the 
man period, Jewish communities had settled throughout West 
Europe and north Africa. They spoke Greek and (in the 
later on) Latin and possessed writings in those languages, 
came first under the influence of the Palestinian renaissance: so 
after, they were affected by the missionary activities of the ] 
lonian schools. The results differ in each country. On the whole 
Italy, southern France and the Carolingian empire remained wihi 
the Palestinian orbit but accepted the Babylonian Talmud and some 
of Saadia’s work. Spain and north Africa continued for a while 
to cultivate piyyut but otherwise completely adopted the outlook 
of the Babylonian centre, including the revived biblical style and 
the Arabic metres. In the 10th and 11th centuries northern Fran 
and Germany (but not Italy or Provence and Languedoc) adopt 
the Palestinian (“Ashkenazi”) pronunciation. 

The Jews of south Arabia adopted the Babylonian Talmud ani 
the Babylonian method of vowel notation (though their pronunci 
tion is Palestinian) but retained the Palestinian devotion to Mik 
rash (an important collection, Midrash ha-Gadol, exists only among 
them) and produced piyyut until modern times, 

With the political and economic decline of the Abbasid empir 
after 932, oriental Jewry rapidly lost its prosperity and cultunl 
hegemony. The last gaonim were among the greatest. Sherin 
ben Hanina (fl. 968-998) outlined in a responsum for the first time 
the history of halakic studies. His son Hai ben Sherira (g.v,) wa 
a philosopher, a commentator of Bible and Talmud along scientific 
lines, and a poet, With him the Babylonian gaonate ceased; a 
much-reduced activity continued for a while in Palestine and Syrin 
but the focus of Hebrew literature shifted to the west. ‘The oppo 
tion between Babylonian and Palestinian thought and writing ws 
from then on replaced by that of their spiritual heirs; Spain o 
the one hand and northwestern Europe on the other. (See alw 
Gaon.) 


EUROPE IN THE EARLY MIDDLE AGES 


Palestinian Tradition in Europe, 800-1300.—From Pal 
tine, the Hebrew renaissance soon spread into the Byzantine em 
pire. A remnant of literary work in the Balkans is the Midrosh 
Lekah Tov by Tobias ben Eliezer of Kastoria (c. 1100). -In the% 
and 10th centuries learned Jews from Byzantium or from Byar 
tine refugee communities on the Black sea coast converted t! 
Khazar princes on the lower Volga (see Krazars), and Rusit 
heroic ballads contain references to Hebrew singing. s 

In Sicily and southern Italy (which belonged to Byzantium) $ 
number of important paytanim were at work. Their poems a 
often extremely artificial. Midrash was extensively cultiva 
Midrashic commentaries to biblical books outside the Pental 
and the Five Scrolls were produced there by extracting from a 
older Midrashim (including some now lost) and the Talmuds r 
dental comments on verses from those books (¢.g., Samuel, ii 
erbs, Psalms and Job). Compilations of this kind for the A 
Old Testament are called yalkut (“haversack”): Yalkut Sk 
(Germany, 13th century); Yalkut Mekhiri (southern France, 
century); Yalkut Talmud Torah (Sicily, 1331). fant 

Before 1000 there began in Italy a secular literature: the a 
tic travelogue of Eldad the Danite (Eldad ha-Dani; qu) 
historical romance Sefer ha-Yashar, which deals with the Pë 


lated from Hegesippus’ abridgment and filled up with legen, f 
incident. This last-named book was popular until moder iol 
and translated into many languages including Arabic and EI 
Also mainly for entertainment was the family chronicle hs; 
paytan Ahima‘az, in rhymed prose and piyyut style (105 F 
trans. by M. Salzman, 1924). Jews took part in the ies, Sab 
medical academy at Salerno. The philosopher and myste. i 
bethai Donnolo (913-c. 983) wrote a book of materia Mi 
Hebrew, thus indicating that it was possible for a doctor * iel 
himself through Hebrew works. Some contact with the p Nath 
scholarship of the Latins is also probable in the case of of tt 
ben Jehiel, who in 1101 completed at Rome a dictions int 
mudic Aramaic and Hebrew, the ‘Arukh, which is still used, 79-0 
edition being the Aruch Completum (ed. by A. Kohut, 18 
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Of the literary activity of Provence and Languedoc, which laid 
the foundations for the high scientific culture which evolved there 
after 1100, little has been preserved. For instance, only fragments 
survive of the Midrash on Genesis by Moses ha-Darshan of Nar- 
bonne (11th century), and his Bible commentaries together with 
those of Menahem ben Helbo (11th century) are known only 
through quotations. 

Members of the north Italian family Kalonymos brought 
talmudic studies and piyyut to Mainz in the middle of the 10th 
century. The academy there became a centre of studies under the 
direction of Gershom ben Judah’ (q.v.), “the Light of the Exile.” 
Asa poet, he established the distinctive style of European piyyut— 
simple language, uncomplicated strophic arrangements and pef- 
sonalized emotion—in poems that read very much like early Euro- 
pean popular poetry. The greatest alumnus of the Mainz academy 
was Rashi (g.v.), the author of complete commentaries'on the Bi- 
ble and on the Babylonian Talmud, himself a poet of note: The 
characteristic contribution of the later Franco-German school to 
halakic thought was the Tosafoth, brief but profound glosses on the 
Babylonian Talmud. Also, following a practice begun by the last 
gaonim, this school produced works of comprehensive practical 
guidance on specific legal matters. 

The slaughter during the crusades drove large masses of Jews 
to seek refuge in a new home in eastern Europe, whither they ċar- 
ried their German speech but hardly any literary culture, so that 
their descendants had to start from a new basis (see YIDDISH 
LITERATURE). In Germany accounts of the disaster were written 
in a new prose style, permeated with poetry; liturgical poetry be- 
came henceforth mainly a chronicle of persecutions, These: suf- 
ferings inspired an important mystical movement, which was in- 
fluenced by Saadia (in the old translation) and by contemporary 
Christian asceticism, Its teachings were largely transmitted 
through stories; the chief collections are the Ma‘aseh Book (Eng. 
trans. by M, Gaster, 1934) and the Sefer Hasidim; the latter is at+ 
tributed to Judah ben Samuel the Hasid of Regensburg (d.1217), 
who wrote the Songs of Unity, mystical prayer-poems of ‘great 
force. Another mystic, Eleazar ben Judah of Worms (1176-1238), 
Composed the legal compendium Sefer Mizwoth Gadol with a pref- 
e on “re (See also CABALA: The Hasidim of Medieval 
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followed patterns of piyyut, though its language, too, had by now 
become almost purely biblical. Moses’ kinsman Abraham ibn Ezra 
(g.v.), the poet, philosopher, grammarian and Bible commentator, 
attacked the language and style of the early paytanim; he and 
Judah ben Samuel Halevi (g.v.) were the first to use Arabic metres 
in religious poems. 

This poetry was entirely dominated by Arab standards of taste: 
It dealt with the themes of Arabic poetry—friendship, love, drink- 
ing and self-praise—and often reproduced Arabic phrases. It was 
court art, written to be appreciated by a small circle of connois- 
seurs. Except for the Odes to Zion of Halevi, they are mainly ele- 
gant expressions of conventional sentiments. With the collapse 
of Jewish prosperity in Muslim Spain; this art lost its raison d’être. 
The last major poet in Spain was Judah ben Solomon Harizi, 
who translated the magamat of the Arabic author al-Hariri and 
various philosophical works into Hebrew. He then composed an 
original set of equally scintillating jeux d'esprit called Tahkemoni. 

The use of biblical Hebrew was made possible by the work of 
the phildlogists. Of great importance was the creation of compara- 
tive linguistics by Judah ibn Kuraish (fl. c. 900) and: Isaac ibn 
Barun (fl. 1100). Following the advances made by Arab gram- 
marians, Judah Hayyuj;:a disciple of Menahem ben Saruk, recast 
Hebrew grammar. In the form given to it by David Kimchi of 
Narbonne (c. 1160-1235; see Kimcx1), the new system was taken 
over by the Christian humanists and through them by modern 
scholarship. The first complete Hebrew grammar, Kitab al-luma‘, 
was written by Ibn Janah of Córdoba (990-1050). Like most of 
the Spanish grammarians, he wrote Arabic. All of them concen- 
trated exclusively on biblical Hebrew. The philological method 
was the principal feature of the Spanish Bible commentaries, 
among which those of Abraham ibn Ezra and David Kimchi are 
the most important. 

Jewish medieval philosophers in Spain wrote in Arabic, not 
Hebrew, until the 13th century (see JewisH PumtosopHy), Apart 
from Isaac Israeli (north Africa, c. 845-c. 940), who wrote in 
Arabic, and Maimonides, few medieval Jews made original contri- 
butions to science, but the Spanish Jews shared the best scientific 
education. Thus, when in the 11th century European scholars 
flocked to Toledo in order to translate Arabic scientific literature, 
they found learned Jews able to serve as interpreters: Abraham 
bar Hiyya Savasorda (i.e., “chief of police”; d. c: 1136) of Barce- 
lona was an original mathematician who wrote in Hebrew works 
on mathematics, astronomy and philosophy, including a scientific 
encyclopaedia and the Liber Embadorum, a geometry textbook 
which in the Latin translation by Plato of Tivoli (1145) became 
one of the fountainheads of European mathematics. There is little 
doubt that Abraham bar Hiyya wrote for the Jewish public of Prov- 
ence and Languedoc; hence he also employed the late Mishnaic 
Hebrew current among them, not the biblical style of the Spanish 
writers. The same style was also used by Abraham ibn Ezra. 

When the Almohads expelled the Jews from Muslim Spain in 
1148, many learned refugees went to Languedoc and Provence and 
were there invited by local groups to translate scientific and philo- 
sophical works. The most important translators were Judah ibn 
Tibbon (c. 1120-c. 1198) and his son Samuel (c. 1150-c. 1230) at 
Lunel, near Nimes, who made Hebrew versions of Maimonides and 
Averroés. In many cases the Hebrew version survives when the 
Arabic original has disappeared. The translators coined hundreds 
of new technical terms but also followed Arabic syntax and idiom 
rather slavishly. 


PERIOD OF RETRENCHMENT, 1200-1750 


This is the era of the ghetto, during which the area of western 
European Hebrew culture shrank to a remnant in Italy, while a 
new and entirely different culture arose in eastern Europe. 

Decline of Philosophy.—The appearance of the. Hebrew ver- 
sion of Maimonides’ Guide (1204) provoked orthodox circles into 
opposition to all secular studies. Philosophy was defended by Ibn 
Falaquera (q.v.),author of an interesting pamphlet, Ha-mevakkesh 
(“The Searcher”), and by the mathematician Levi ben Gerson 
(Gersonides; g.v.), who wrote philosophical commentaries on the 
Bible. Hasdai Crescas (q.v.), attacked philosophy by its own 
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is typified by Manasseh ben Israel (g.v.). Their artistic vii 
followed Italian models: for example the allegorical drama Pr. 
oners of Hope by Joseph Pengo (1650-92). David Franco-M 
(1713-92) combined Racine’s Athalie and Metastasio’s Gidas 
one Hebrew play. 

Eastern Europe and the Religious Crisis.—In the ki 
of Poland (which then extended from Lithuania to the Black A 
refugees from German persecution mingled with earlier Byzantiny 
émigrés to create, by the 15th century, a prosperous Jewry vi 
extensive autonomy. Their culture was not a continuation of Wes, 
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methods, using talmudic devices of argumentation. Dogmatic the- 
ology was popularized by the ‘Ikkarim of Joseph Albo (1380-1444; 
Eng. trans. by I, Husik, 1929-30). 

Already Abraham bar Hiyya had delivered philosophical sermons 
in his Hegyon ha-Nephesh (“Meditation of the Soul”). Jacob 
Anatoli (q.v.) was the first to write such sermons to the whole 
Pentateuch. The most popular work of this genre is ‘Akedath Yiz- 
hak by Isaac Arama (1440-1505). 

Philosophy, Midrash and mysticism are mixed in the ethical col- 
lectanea, generally ascetic in outlook, which soon became the 


int 


“learning” of the semieducated. The oldest is the Menorath ha- 
Maor by Israel an-Nakawah (d. 1391). The work is elaborately 
classified according to virtues. It was overshadowed, however, by 
an imitation of the same title by Isaac Aboab (14th-15th century). 
An adaptation by Abraham ibn Hasdai (d. 1240) of the story of 
Barlaam and Josaphat (g.v.) called Ben ha-Melek we-ha-Nazir 
(“Prince and Hermit”) remained equally popular. The vanity of 
all earthly things was preached in elegant biblical Hebrew by Je- 
daiah of Béziers (Yedaiah Bedaresi, 1270-1340) in his Behinath 
Olam (Examination of the World; Eng. trans. by T. Goodman, 
(1806). 

The real reaction to Maimonidism, however, was the return of 
Neoplatonist mysticism, with an admixture of gnostic elements, in 
the form known as Cabala, Beginning with the Pentateuch com- 
mentary of Moses Nahmanides (1194-1270), it culminated in the 
theosophy of the Zohar (ascribed to Moses de León; g.v.), the 
chief product of the Spanish Cabala, which is chiefly a commentary 
on the Pentateuch. During the remainder of this period the Zohar 
exercised an influence comparable only with that of the Bible and 
Talmud. (See CABALA.) 

Final Codification of Halaka.—Maimonides’ code still re- 
mains the most systematic digest of Jewish law and ritual ever writ- 
ten. Though some Talmud students condemned the very idea of a 
code, another compendium, closer to Franco-German practice, was 
compiled by Jacob ben Asher (g.v.), called Arb a'ah Turim or sim- 
ply Tur. Joseph Qaro (g.v.), rabbi in Adrianople and later at Sa- 
fad, digested in a commentary on the Tur all previous halakic 
writings and decided all controversial matters; he then published 
his results in the Shulhan ‘Arukh (“Well-Laid Table”; 1555), 
which is always printed with glosses by Moses Isserles (q.v.) of 
Cracow. Qaro also left a diary recording mystical revelations 
granted to him by the personified Mishnah. 

Artistic Writing —In Provence and Languedoc much poetry 
and rhymed prose was written, mostly nugatory displays of linguis- 
tic skill. The tradition remained alive until modern times among 
the Spanish exiles in north Africa and Turkey. Cabalistic sexual 
symbolism brought back emotional poetry, a fine example of which 
is the sabbath hymn Lekhah Dodi by Solomon Alkabez, who lived 
at Safad, Palestine, in the 16th century. Israel Najara (1555- 

1628) used sensuous erotic images to describe Israel’s relation to 
God in rhythms borrowed from popular airs. 

Though reduced to miniature scale in keeping with the size of 
the ghettos, western Hebrew culture was kept alive in Italy after 
the expulsion of the Jews from England (1290), from France 
(1306) and from Spain (1492) and remained in contact with con- 
temporary Christian thought. Immanuel ben Solomon of Rome 
(q.v.) exhibits the influence of Dante in his picaresque Mahbaroth 
(partial Eng. trans., Tophet and Eden, by H. Gollancz, 1921). 
Isaac Abrabanel (q.v.) was fully conversant with European 
thought. Others, for example Jacob Mantinus (d. 1549), ac- 
quainted the Latin reader with Jewish philosophy and Cabala. 
Azariah de’ Rossi (1513-78) applied historical criticism to Jewish 
sources. Leon of Modena (q.v.) rejected Cabala and perhaps 


ern European Hebrew civilization but a new creation. The Bibh 
(except for the Pentateuch) was neglected, while the Babylonian 
Talmud—hitherto studied only by specialists—became the basis} 
all intellectual life, particularly since the pilpul method of Jah 
Pollak (1460-1541) had turned its study into an exciting form 
mental gymnastics. The typical literature consisted of novely 
(hiddushim), ingenious discussions of talmudic minutiae writ 
in an ungrammatical mixture of Hebrew and Aramaic, Imagin. 
tive literature existed only in Yiddish, for women and the unedy. 
cated. 

The expulsion from Spain in 1492 produced a wave of messiani 
emotion. Cabala flourished in Safad, the new Palestinian centr, 
the meeting place of Spanish, European and oriental Jews, Ther, 
in 1570-72, Isaac Luria created a cosmic messianism. Though ity 
formulation, in the writings of his pupil Hayyim Vital (15+ 
1620), was abstruse and esoteric, its phraseology penetrated th 
widest masses, as a result of the introduction of cabalistic prayer, 
and coloured all later Hebrew writing. Luria’s teachings were dèe 
veloped by the false messiah Sabbatai Zebi (g.v.) in the next cen 
tury, for and against whom a vast literature was written. 

The sufferings of Polish Jewry in the Cossack massacres of 168 
—described in a long poem by the’ talmudist Yomtob Lippman 
Heller (1579-1654)—opened their country to Lurianic mysticism 
Out of popular cabalistic elements, Israel ben Eliezer, called the 
Baal Shem-Tob (c. 1700-1760), produced Hasidism. His teaching 
like that of his successors, was oral and, of course, in Yiddish; bit 
it was noted by disciples in a simple, colloquially flavoured Heber, 
Since they taught mainly through parables, this may be considered 
to mark the beginning of the Hebrew short story. Indeed thet 
narratives exercised, and still exercise, a profound influence onm 
ern Hebrew writers. (See also Hasm1sm and bibliography to tt! 
article.) 


HASKALAH PERIOD, 1750-1880 


Hasidism rapidly spread over all eastern Europe except Tithe 
ania. There the gaon Elijah ben Solomon (q.v.) of Wilna ( 
nius), a writer of unusually wide scope, advocated a better-grtt” | 
course of talmudic training and a modicum of secular studies; W 
himself wrote a handbook of mathematics. Shneur Zalman 0! 
(1747-1813) created the highly systematized and elaborate Hal a 
Hasidism which was widely accepted in Lithuania. The Mu i 
movement of Israel Salanter (1810-83) encouraged the study 
the medieval ethical writers. «of Fite 

Beginnings of Haskalah.—Germany.—In the Berlin of vet 
erick the Great, young intellectuals from Poland and elsew er, 
brought in as teachers by the families of wealthy “privileged a 
met the representatives of the European Enlightenment. yt they 
came under the influence of Moses Mendelssohn (g.v.), PU 
also met some representatives of Italian-Dutch Hebrew a vel 
One was the Dane N. H. Wessely (1725-1805), who wrote 
works on the Hebrew language and an epic on the life ae wt 
Another, the Italian S. A. Romanelli (1757-1814), a H sh 
modern personality than Wessely, wrote and translated plasi 


more. Poetry followed the developments of Italian taste, Judah 
Sommo (1527-92), author of an Italian handbook of drama, wrote 
the first Hebrew play. The most gifted representative of this tra- 
dition was Moses Hayim Luzzatto (q.v.), whose play La-Yesharim 
Tehillah was taken as a model by many Haskalah authors. 

The marranos (see Marrano) who after 1600 returned to Juda- 
ism and settled in Amsterdam were often highly educated and, 
though narrowly orthodox in religious matters, remained in close 
contact with happenings in general literature. Their own culture 


is notable for an amusing account of his stay in Morocco. “culti 
these contacts grew Haskalah (perhaps best translated aS jati 
vation of the mind”), a moderate tendency toward western” 
that retained a somewhat rationalist Jewish orthodoxy of te 
tained as an essential element the veneration of Hebrew âP 
dieval western Jewish literature. Its ideals were expresse¢ sp) 
periodical Ha-Me’assef (1784-1811, with long inter 
Wessely’s program for the paper banned love poems, mer ath 
classical deities and criticism of the Jewish religion. 1e 


jj 


contained principally translations of German poems and:book re- 
views., Among German Jews, then already in a rapid process of 
germanization, this Hebrew movement had! no place. Only in 
Breslau (Wroclaw )—which until recently had’been part of eastern 
Europe—it continued f or another generation. There a young Hun- 
garian student, M. Kunizer, wrote in 1796 a historical character 
play, Beth Rabbi, published in 1805, and David Samosz (1789- 
1864) published in 1821 and 1829 two short plays about contem- 
porary Jewish life. 

Galicia, —To Galicia, a centre of Hasidism, the Enlightenment 
was somewhat brusquely introduced by the Toleranzedikt (1782) 
of the emperor Joseph I.- By supporting some of its aims, the 
Hebrew writers incurred hatred and persecution. Their chief 
weapon was satire. The imitation by J. Perl (1773-1839) of the 
Epistolae obscurorum virorum (1515) by C: Rubianus and the es- 
says of I, Erter (1791-1851) are classics of the genre. There was 
only one poet, M. Letteris (1800-71), and one dramatist, N. I. 
Fischman (1800-73), who wrote two interesting biblical plays: 
Galicia’s chief contribution was to the Jüdische Wissenschaft, a 
school of historical research with romanticist leanings. Its centre 
was in Germany (see ZUNZ, LEOPOLD), but the Galicians N. Kroch- 
mal (g.v.) and S, J. Rappoport (1790-1867), the biographer, em- 
ployed Hebrew, thereby gaining a much wider popular audience 
for their writings. Several excellent semilearned periodicals ap- 
peared in Vienna. 

Italy—The impact of Haskalah ideas upon the humanistic Italo- 
Hebrew tradition produced a short literary renaissance. Its main 
connections were with the Jüdische Wissenschaft, to which I. S. 
Reggio (1784-1855) materially contributed, S.D. Luzzatto (q.v.), 
aprolific essayist, philologist, poet and letter writer, became promi- 
nent by his philosophy of Judaism, which he opposed as a superior 
form of human life to an amoral and rationalist “Atticism”; this 
led him to reject also all rationalist forms of Judaism. The poet 
Pachel Morpurgo (1790-1871) strikes some remarkably modern 

ords, 

Russia—For the Jews of the Russian empire the Enlightenment 
may be said to have begun with I.B. Levinsohn (1788-1860) in the 
Ukraine and with M. A, Ginzberg (Günzburg; 1795-1846) in 
Lithuania, who spread general knowledge and discussed religious 
questions in Hebrew. In the 1820s an orthodox reaction against 
Such activities set in, coinciding with the rise of a romanticist He- 
brew school of writers. A. D. Lebensohn (Adam ha-Cohen, 1794- 
per wrote fervent love songs to the Hebrew language. His son 
i nine Joseph (Mikhal, 1828-52), the most gifted poet of the Has- 
The i Period, wrote biblical romances and pantheistic nature lyrics. 
ye rst Hebrew novel, Ahabat Zion (Eng. trans. The Love of 
or by F. Jaffe, 1887), by A, Mapu (1808-67), was a romantic 
fia Agee however had a powerful effect just because of the dif- 
ife 5 etween the conditions it depicted and the squalor of Jewish 
se ‘pus second novel, Ashmat Shomron (“The Guilt of Sa- 
oe dite the grandiose manner. Like-all Haskalah writers, he 
WA x eg melizah style; i.¢., phrases culled from the Bible = 
iepen ingeniously adapted to the thought the writer wishe 

Realist Movement.—Mapu’s third novel, Ayit Zabua (“The 
oa ; 1857-69), marks a new departure. It deals with con- 
type ie life and attacks its social evils; and it portrays a new 
i ae maskil (possessor of Haskalah) in his fight against ortho- 
ary”) an His last novel, Hoze Hezyonot (“The Vision- 
iaa 3 intended to expose Hasidism, was banned. The new, 
Ying y $ askalah soon came under the influence of Russian left- 
(qu.) ca Such as N. G, Chernysheyski and Dimitri Pisarev 
coer etary criticism: began. ous 
Ay bbe (9.v.), like Mapu, had started as a romantic writer 

als a Subjects, From 1871 onward he produced a series of 
Lilienb a o88, the injustices of traditional Jewish life. M. L. 

is ow am (1843-1910). began as a moderate religious reformer— 


8 . 
Werke, Struggle with orthodoxy is the theme of the novel Ha-dat 


1900) yim (‘Religion and Life”) by R. A. Braudes (1851- 
ishnat ue later became absorbed by social problems. “ In the 


Mend of jee ben Abuyah (1878) he used the figure of the heretic 


abbi Akiba to preach a Jewish socialism, Later Lilien- 
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blum became a Zionist. “P:i: Smolenskin (1840-85) created in six 
novels.a kaleidoscope of Jewish life in which he rejects the west- 
ernized Jew as much as the orthodox reactionaries. 


HEBREW LITERATURE AFTER 1880 


After the realists had become impatient with Haskalah ideals, 
the Russian pogroms seemed to demonstrate the futility of its aims. 
That part of eastern European Jewry that read Hebrew books (ie 
the middle classes) turned to Jewish nationalism. | Zionist activity, 
coupled with the movement for speaking Hebrew that was started 
¢. 1880 by Eliezer ben-Jehudah (E. Perlman, 1858-1922), widened 
the circle of Hebrew readers. Hebrew daily papers began to ap- 
pear in 1886. Writers abandoned melizah for a blend of biblical 
and Mishnaic Hebrew with extensive borrowings from the medieval 
translators, as well as from European languages. The new char- 
acter of Hebrew was symbolized by Ben-Jehudah’s lexicon, The- 
saurus totius hebraitatis (1908-58), which includes words from all 
periods. 

Mendele.—S, J. Abramovich, who wrote under the pseudonym 
Mendele Mokher Sefarim (g:v.; “Mendele the Itinerant Book- 
seller”), holds a key position in the transition to modern writing. 
His first novel (1368) was inspired by Ivan Turgenev. He soon 
became convinced that the biblical Hebrew of the Haskalah was un- 
suitable for modern. subjects and turned to writing in Yiddish. 
From 1886 onward he went back to Hebrew, into which he also 
translated his Yiddish stories. By extensive use of Hebrew and 
Aramaic phrases from the Talmud (without abandoning the biblical 
vocabulary) he matched the homeliness of Yiddish and conveyed 
the atmosphere of Jewish life to perfection. In his stories life was, 
for the first time, depicted as it really was, with a warm humour 
that made the basically critical attitude of the author acceptable. 
Since the study of the Talmud was the chief education in traditional 
circles, Mendele’s talmudic style and more positive attitude to tra- 
ditional values attracted a much wider circle of readers than Haska- 
lah literature had ever possessed. ` The fact that the life that Men- 
dele described was rapidly disappearing added a nostalgic appeal. 
Stories of ghetto life remained the most characteristic and fertile 
genre of Hebrew literature until the middle of the 20th century. 

National Revival.— Grandfather Mendele” became the spirit- 
ual mentor of a galaxy of exceptionally gifted writers at Odessa. 
Asher Ginzberg wrote from 1889 onward, under the pen name of 
Ahad Haam (g.v.; “One of the People”), a series of articles in 
which he brought modern sociological'thought to bear upon Jewish 
affairs and evolved a philosophy of secular Jewish nationalism and 
of a “cultural centre” in Palestine. His style, based largely upon 
the medieval translators, was European in spirit, In his monthly 
Ha-Shiloak (founded 1897) he applied editorial standards hitherto 
unknown in Hebrew. During his stay in London (1907-21) he in- 
spired a minor Hebrew renaissance in England. In Tel Aviv from 
1921, he devoted his last years to the edition of his correspondence, 
a valuable documentary of a vital period. 

H. N. Bialik (g.v.) was much influenced by Ahad Haam, being 
for a time literary editor of Ha-Shiloah. Bialik was an important 
essayist, editor and anthologist of medieval literature and, during 
his stay in Palestine (1924-34), an arbiter on linguistic matters. 
His main role, however, was that of the “national poet,” whose 
poems gave expression to the inner struggles of a generation much 
concerned about its attitude to Jewish tradition and who, in some 
of his utterances, reached an almost prophetic intensity. 

In sharp contrast with Bialik, Saul Chernikhovski (q¢.v.) was 
unconcerned with the burden of tradition. Born in the Crimea, 
he studied in Germany and, from’ 1931, lived in Palestine. His 
poems, in strongly biblical language, deal with the nature of these 
three countries, with love and with beauty. He was attracted by 
Greek culture and inspired by the gods of ancient Canaan. Where 
he touches upon Judaism, his approach is secular and militant, yet 
he lovingly depicts Russian-Jewish village life in a series-of idylls. 

The short stories of I. L. Peretz (¢.v.), who wrote both in He- 
brew and Yiddish, introduced the hasidic milieu into literature. 
The emotionalism and simple joy of life of that milieu henceforth 
exercised a powerful influence upon Hebrew artistic writing, and 
the language absorbed many hasidic terms. 
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“New Trend.”—The literary historian R. Brainin (1862-1939) 
discerned the presence of a “new trend” (ha-mahalakh he-hadash) 
and postulated Part pour Part and concentration on generally hu- 
man problems. Already Bialik sensed the conflict between the de- 
mands of traditional Judaism and the natural instincts and needs 
of the Jew. This psychological interest dominates the work of a 
group of short-story writers, outstanding among whom is the liter- 
ary critic D. Frischman (1865-1922), who did more than anyone to 
impose European standards on Hebrew literature. In Ba-Midbar 
(“In the Desert”) he projects the conflict back into Moses’ time. 
M. J. Berdichevsky (1865-1921), in a neoromantic vein, idealized 
in his stories the uneducated manual worker, the pariah of tradi- 
tional society. 

Emigre Writers.—With this, Hebrew literature became fully 
co-ordinated with European tendencies. However, the next genera- 
tion of writers was uprooted by the two Russian revolutions, emi- 
grated to western Europe and gradually drifted to Palestine. The 
U.S.S.R. at first favoured Hebrew culture but then banned it; in 
other eastern European countries the culture decayed with the de- 
terioration of the Jewish position; and many writers were killed by 
the Germans after the rise of Hitler. The writing of the émigré 
generation is profoundly pessimistic. A hopeless rootlessness is the 
keynote of the stories of U. N. Gnessin (1880-1913) and I. H. 
Brenner (1881-1921); the delicate thumbnail sketches of G. Schof- 
mann (1880- ) are pervaded by perplexity; Z. Shneur (1887— 
1959) sings of revolt and desperate passion. 

Palestinian Literature.—Almost all writers active in Palestine 
before 1939 were born in the Diaspora. An exception was J. Burla 
(1888- ), an oriental whose novels deal with oriental Jewry. 
The Palestinian milieu with its colourful types attracted the at- 
tention of other writers, too: notably D. Shim‘oni (formerly 
Shimonovitz; 1886-1956), whose idyls describe the agricultural 
chalutz immigrants; and M. H. Smilansky (1874-1953), whose 
stories are inspired by Arab life. 

The majority of Palestinian writers, however, were more con- 
cerned with nostalgic descriptions of life in eastern Europe or 
with the past—as for instance was A. A. Kabak (1881-1944), au- 
thor of an especially interesting novel on the life of Jesus, Ba- 
mish’ol Ha-zar (“In the Narrow Path”), 

The transition from the ghetto to Palestine was achieved by 
only a few, among them being A. Barash (1889-1952), who after 
many stories and novels on life in Galicia wrote descriptions of the 
early struggles of Palestinian Jewry. This preoccupation with the 
early stages of the new life is also marked in the later work of S. J. 
Agnon (q.v.), the outstanding Hebrew prose writer of his genera- 
tion. Agnon developed an original Hebrew narrative style by 
going back to the Midrash and the popular stories and ethical 
writings of earlier centuries. Whereas his earlier stories were set 
in Galicia, he began in the 1940s to write about Palestine. At a 
still later stage the Kafkaesque atmosphere found in some of his 
early stories became predominant in short sketches set in contem- 
porary Israel. 

Although writers were hesitant to grapple with contemporary 
life, the Hebrew-speaking surroundings exercised an influence upon 
their style, which became more natural and expressive. The trans- 
lation of world literature became a pressing need, occupying many 
first-class writers, and did much to increase the suppleness of the 
language. Poetry, especially, was profoundly changed by the tran- 
sition from the Ashkenazi pronunciation with its penultimate stress 
to the Palestinian pronunciation with its alternation of stress posi- 
tions. 

In contrast with prose, poetry immediately concerned itself with 
Palestinian life. Among a large number of good writers, mention 
should be made of Rachel (R. Blovstein, 1890-1931), whose in- 
tensely personal poems, many of which have been set to music, are 
universally beloved; U. Z. Greenberg (1894—-_), a political poet 
whose vers libre reaches almost prophetic grandeur; and the sym- 
bolist school led by A. Shlonsky (1900- ). 

Hebrew Literature in the United States—aAfter World 
War I, United States Jewry began to develop a school of Hebrew 
writers of its own, including novelists, poets and essayists. At first 
a scion of the émigré school, it drew closer to Israeli style, while 
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at the same time undergoing U.S. influence. There is also a num. 
ber of important scholarly works in Hebrew. Various literary pe 
riodicals and even a Hebrew medical journal exist. 

Israeli Literature.—World War II and the Arab-Israeli war of 
1948-49 brought to the fore a number of “Sabra” (Palestinian, 
born) writers who dealt in a racy, colloquially flavoured Hebrew 
with the problems of their own generation. In the state of Israel 
literature has developed on a large scale, mainly along contempo- 
rary western European and American lines. The extreme diyer- 
sity in culture and ways of life between parts of the population, 
and especially the problems of the new immigrant, provide the 
main theme for fiction, in which the Jews from oriental countries 
and the new immigrants gradually begin to take an active share, 
Poetry, which can exploit the immense associative riches of the 
Hebrew language, flourishes, while in spite of the high level of the 
theatre original drama is slow in developing. 

See also references under “Hebrew Literature” in the Index 


volume. 
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HEBREWS, EPISTLE TO THE, a book of the New Test 
ment. In the oldest manuscripts its title is simply “To Heber 
Tradition concerning the book, first accessible from about A.D. 2 i 
also knows no other title. It may originally have borne some othe 
title or, more likely, none at all. 4 d 

Contents.—The author's attitude presupposes that his intende 
auditors, for lack of true appreciation of the definitive revelatio 
in Christ, are now likely to drift away (ii; 1) from effective faith! 
the gospel to sluggishness and indifference. The author assunt 
agreement between the auditors and himself that the oracles 
Scripture (ż.e., the Septuagint Old Testament) contain the chai i 
of a superb religious system. But that whole system has been 
dered ineffectual by the revelation and enactment of the true a 
tem which the tabernacle, the high priesthood and the sur 
sacrifice on the Day of Atonement had only foreshadowed. + be 
passionate earnestness he sets over against these his claim % ij 
efficacy—the heavenly yet unseen reality—of the definitive, uy 
fication of sins” (i, 3) and the perfected access to God's i (s 
presence vouchsafed to the Christian by Jesus the Son of Go to 
9-22). He traces his hearers’ moral debility and slackened 2 g 
their failure to understand the gospel as a new covenant m0 


atotally different plane of religious reality from the now-antiquated 
ic covenant (viii, 13). 
‘The plan of the sermon makes clear the author’s presentation 
of Christianity as the fulfillment of Mosaic religion, which is re- 
Jated to it as shadow to reality: 


ty, 13: | preamble 
hiv; 6: the superiority of the Son to angels or Moses 
iii, Jiv, 13: practical exhortation leading up to; 
iy, 14-x, 18; ental hans f the corresponding efficacy of the Son’s 
$ t igh, priesthoo 
iv, 14-16: Statement of theme 
v, 1-10: the oe has the Hegre of all priesthood, 
especially sympathy 
v, 11-vi, 20: exhortation again, raising the auditors’ feeling 
to the height of the thought reached 
yii; the Son as absolute high priest, in an order tran- 
ue scending the Aaronic priesthood and pertaining 
viii-ix: to a tabernacle and a covenant higher than those 
: of Moses in point of reality and finality 
ok 1-18: his sacrifice, then, is definitive (teteletoken; x, 
j 14) and supersedes all others 
x 19-xii, 29: appropriate, then, the benefits of the Son’s high 
10 priesthood for keeping faith steadfast, which is the 
iani. Christian’s paramount duty 
xii, 1-21; concluding general exhortation 
yiil, 22-25: personal note appended to the sermon (whether by 


the author of the sermon or by another) 


Since, as the preacher conceived it, lack of appreciation lay at 
the root of his listeners’ malady, it was not enough for him simply 
toenjoin that loyalty to conviction which, to him, faith (pistis) is. 
(He has no inkling of Paul’s conception of faith as an inmost in- 
volvement of the will.) He had also to present a positive theory 
to inspire more strenuous resistance to the influences tending to 
apostasy from Christ and hence from “the living God,” which evi- 
dently were already threatening some of them (iii, 12). Such 
apostasy was not a formal abjuring of Jesus as Messiah but that 
subtler lapse that occurs when one ceases to rely upon him for 
daily moral and religious needs, for purity of conscience and peace 
before God (x, 19-23; xii, 20 et seq.). 

‘This “falling aside” or “dropping out,” rather than any con- 
scious “turning back,” is what is implied in the ever-recurring €x- 
hortations that indicate how practical the intent of the sermon is. 

, the whole sermon can be convincingly interpreted as an 
exhortation to (certain) Christians to be steadfast pilgrims, not to 
fall out of their appointed march through this alien world, in which 
they have no abiding place, to their true city, their resting place, 

Sheaven. These exhortations are directed chiefly against the 

llness of spirit that hinders progressive appreciation of the genius 

of the new covenant (v, 11-vi, 8). The antidote to such “profane” 
ce (xii, 12-17) is an earnestness animated by a fully as- 

sured hope and sustained by a faith marked by patient waiting 
(makrothymia) for the inheritance guaranteed by God’s promise 
iy ole The outward expression of such a spirit is “bold con- 
on and mutual encouragement therein (iii, 6, 12 et seg.). The 

of the spirit’s decay is neglect to assemble together for mutual 
ulus, as if it were not worth the odium called forth by a 
cuikedly Christian confession (x, 23-25; xii, 3)—a far different 
‘Nation of the new bond from that once shown by readiness to 

The m it (x, 32-34), 

e COhgregation’s special danger, then, as conceived by the 
i this sermon, was a latent and subtle apostasy. This is the 
tne o i (ii, 13) the more easily because it followed the 
“een oe resistance, this being perhaps the best paraphrase of 
ing [euperistaton] sin” in xii, 1 (King James Version) or of 
distracting [euperispaston] sin” as the Beatty papyrus has 
passage, This sin is the direct opposite of what the 
Means by faith, of which, to the Christian, Jesus himself 


itin th 
author 


thor wrote this sermon. t 
Y.—Classification—Opinions, past and pres- 


ent, Vary wid 
belongs Widely as to the category of literature to which the book 


“epist s SN typical views are: it is (1) a true letter, (2) an 
‘Not a letter, (3) a theological treatise with an ap- 

Pended lett, a gl 
er (xiii, 22-25 or 1-25), (4)a verbatim record of a ser- 


— 
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mon actually delivered plus a note, or (5) a written sermon 
somehow prevented from being delivered orally and therefore dis- 
patched, with a note, to the intended hearers to be read aloud by 
one of them. Views (1) and (2) are unlikely because of the lack 
of any salutation or address; (3) overlooks the fact that the inter- 
spersed exhortations are more important to the author than his 
theoretical reasonings. Views (4) and (5) are varieties of the 
same view, but (5) more reasonably accounts for the appended 
note. 

Authorship.—Many learned guesses have been made concerning 
the identity of the author. The earlier manuscripts name no author 
in the title; and somewhat later the church at Rome—where, about 
A.D. 96, in I Clement the first traces of the Epistle occur—was sure 
only that it was not by Paul (Eusebius, Ecclesiastical History, iii, 
3). Tradition at Alexandria, however, dwelt upon its affinities to 
Paul’s thought. Origen implies that “the men of old” regarded it 
as Paul’s. But he recognizes that the language is un-Pauline, 
though its “admirable” thoughts are not second even to Paul’s,. He 
comes to the opinion that the ideas were set forth orally by Paul but 
that the written form was attributable to another’s free interpreta- 
tion of Paul’s mind. This is approximately the common view of 
the Roman Catholic Church today. According tosome, Clement of 
Rome was responsible for the written form; others named Luke; 
but the truth, says Origen, is known to God alone. In spite of 
Origen, however, the theory of Paul’s authorship prevailed in the 
east. In north Africa the earliest tradition, preserved by Tertul- 
lian (in De pudicitia) but hardly invented by him, ascribed the 
book to Barnabas, This may have been only an inference from 
“word of exhortation” (xiii, 22), which seemed to point to bar 
Nabas, the “son of exhortation” (or “encouragement”; Acts iv, 
36; see BARNABAS, SAINT). 

Thus criticism in the east and tradition in the west agreed that 
the book was not by Paul but by one of his associates. Following 
the lead of Erasmus, Martin Luther (who suggests Apollos, the 
Alexandrian Jew “well versed in the Scriptures,” of Acts xviii, 24) 
and John Calvin added the decisive argument that Paul, who lays 
such stress on the fact that his gospel was not taught him by man 
(Gal. i), could not have written Heb. ii,3, Since about 1800 Prot- 
estant scholarly opinion has set irrevocably against Pauline author- 
ship. Paul’s central concept—God’s gracious justification of the 
man of faith on the basis of his faith—is missing in Hebrews. And 
Hebrews’ central theme—Christ the definitive high priest of the 
ultimate heavenly cult—is foreign to Paul. The Mosaic Law is 
not, as in Paul, a code of “works of righteousness,” but is a system 
of religious rites (vii, 11), the Aaronic priesthood (charged with 
offering sacrifice to the Lord) shadowing forth the way of access to 
God in worship, of which shadows the gospel reveals the archetypal 
realities (ix, 1, 11, 15, 23 et seg.;'x, 1 et seq., 19 et seg.). The old 
and the new covenants are related to one another as imperfect 
(earthly) and perfect (heavenly) methods of salvation—differing 
in point of spiritual reality—each with its own type of sacrifice and 
priesthood. The Old Testament is quoted almost exclusively after 
the (Greek) Septuagint, even where the Hebrew original differs, 
Nor is this accidental. The author, whoever he was, was a Hellenist 
who lacked knowledge of the Hebrew text and whose exegetical tra- 
ditions, allegorical method and religious presuppositions are more 
akin to those of Alexandria than of Palestine. 

Undoubtedly Hebrews has Pauline affinities, but that may mean 
no more than that both writers were early Christians and that some 
Pauline formulations had reached the author, The Pauline affini- 
ties are much reduced if the mooted 13th chapter is held in suspense 
as possibly an appendix written to suggest Pauline origin. All ques- 
tions of introduction, then—even the meaning of the title—turn 
on internal criticism of the book itself, together with such personal 
allusions as it affords. 

Hearers.—The intent of the title, “To Hebrews,” is vague. It 
might mean (1) to men of Jewish faith (but, it would appear, can- 
not, because it is obviously addressed to Christians; nevertheless 
this view was presented in 1959 by H. Kozmala in Hebréer-Essener- 
Christen); (2) to Christians of Semitic (Hebrew or Aramaic) 
tongue (impossible; far from being translation-Greek, this writing 
constitutes the most elegant Greek in the New Testament and is 
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clearly intended for men of no small degree of Hellenistic culture). 
The most popular view in the early 20th century was that the ser- 
mon was addressed (3) to Christians of Jewish, not gentile, origin 
(for the view as set forth by A. Nairne and E. C. Wickham, see 
references cited in the bibliography) ; but the tension between Jew 
and Greek within the church is never hinted at and seems to be a 
thing of the past. The title, then, would seem to be due to a mis- 
taken inference of the collector-editor due to the author’s preoccu- 
pation with Mosaic images, unless it means (4), symbolically, to 
the new Hebrews (that is, Christians), who, like the Hebrews of 
old, wander homeless on earth seeking their heavenly home; in this 
sense it could be the symbol-loving author’s own title. Since he 
makes no direct allusion to it in the text, however, it is probably 
best to conclude that, like the great majority of New Testament 
writings, the book was originally titleless. 

Martin Dibelius repeatedly warned that exhortatory matter, 
whether actually worked into a sermon or not, is very unpromising 
material from which to derive valid deductions about those ad- 
dressed. In this sermon it can readily be recognized that the 
preacher is attempting to spur his hearers out of lethargy and to 
inspire new firmness and eagerness in them by developing the theme 
of the ultimacy of Christ’s service to those who profess him. The 
purpose of Hebrews, according to A. C. Purdy, is to present “an 
argument for the finality of Christianity intended to arouse the 
readers [better, the hearers] from threatening lethargy” (The In- 
terpreter’s Bible, vol. xi, p. 591, Abingdon Press, New York, 1955). 
Remembering the homiletical inclination to treat a congregation’s 
evil tendency as if it were an accomplished fact, and consequently 
to exaggerate and generalize, it is well not to attempt to deduce 
much about the congregation except that (at least in the preacher’s 
mind) it is in peril of drifting into indifference. 

In trying to define the intended auditors, note may be made of 
the stress laid on suffering as part of the divinely appointed disci- 
pline of sonship (ii, 10; v, 8; xii, 7-11), and the way in which 
the analogy in this respect between Jesus (as messianic Son) and 
those united to him by faith (as derivative sons) is set in relief. 
He is both the inspiring example for heroic faith in the face of un- 
believers (xii, 3) and the mediator qualified by experience of suf- 
fering to sympathize with his tried followers and so to afford them 
moral aid (ii, 17-18; v, 8-10; cf. iv, 15). Evidently suffering as 
Christians, at least in respect of possessions (xii, 4; cf. x, 34), was 
a possibility for the auditors, but how vivid a possibility there is no 
way of knowing. At any rate there must have been in their midst 
at least some men of property and position (xiii, 1-6; x, 34), Such 

men would presumably also possess a mental culture capable of ap- 
preciating this discourse, which, as Adolf Jiilicher observed, is far 
too learned for the average Christian. It was now long since they 
themselves had seriously suffered for their own faith (x, 32-33), 
and the detained preacher’s impatience to hurry to their side may 
imply that a new threat of suffering had suddenly arisen. 

Provenance and Destination.—Neither about the place of origin 
of this sermon nor about the place to which it was dispatched can 
anything definite be deduced, for the only specific datum is am- 
biguous: hoi apo tes Italias in xiii, 24, variously translated in Eng- 
lish versions of the Bible. On one interpretation this means “they 
who are away from Italy.” Greetings from such people would 
make good sense only if addressed to their brethren at home in 
Italy; hence this note, with the sermon, would be addressed to some 
place in Italy, though probably not to Rome (how could xii, 4 be 
written to Rome after Nero’s “bath of blood” about a.D. 64?). 
But the exact opposite is also possible; the phrase may mean “the 
brethren who live in Italy.” If so, the note and the sermon come 
from somewhere in Italy. Because of the sermon’s “Alexandrin- 

ism,” Alexandria is sometimes deduced for its provenance; but a 
Christian with a Hellenistic-Jewish education of the Alexandrine 
type could be living anywhere in the orbis terrarum. Rome is in 
one sense or another the “home” of the book, according to Purdy, 
for there it is first attested; but this could mean either that it came 
from Rome and that its ideas remained current there because its 
writer lived and taught there, or that a copy of it early arrived in 
Rome and exerted its literary influence there. i ` 
Date.—The one reasonably certain fact about its date is that it 
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was written before I Clement (about A.D. 96; see CLEMENT: $} 
Clement 1), which, while it does not name its source, almost és, 
tainly quotes it. The author's preoccupation with “the tabernacle” 
has misled some to think that the Temple was still standing in Jeru. 
salem and that the book must be earlier than A.D. 70, when the 
Temple was destroyed, But the author has no interest in the em. 
pirical Temple; he is interested only in the divine plans for the 
tabernacle of the wilderness. Consequently his silence about the 
destruction of the Herodian Temple is purely neutral: it neither 
proves nor disproves that A.D. 70 had already passed. But it does 
not seem possible in the period before A.D. 70 to find room for seri. 
ous persecution such as x, 32 et seg. recalls. Probably A.D. 80-9% 
is the period within which it was written, but the grounds for se- 
lecting the earlier of these limits are weak. 

Historical Significance.—The book is of great importance, a 
recording one direction that Christian exhortation could take among 
Hellenistic Christians. It is precious as the most ancient extant 
exemplar of a complete Christian sermon. It is also of high in 
terest theologically, as exhibiting, along with affinities to several 
types of New Testament teaching, a type all its own, and one that 
has had much influence on later Christian thought. Within the 
New Testament only Paul and the great mind behind the Gospel 
and the Epistles of John have a better right than its author to the 
title theologian, See also BIBLE. 

BrstiocrarHy.—James Moffat, “The Epistle to the Hebrews,” in In- 
ternational Critical Commentary (1924); A. Nairne, in The Cambridge 
Greek Testament (1918) ; A. C, Purdy, “Hebrews,” in The Interpreters 
Bible, vol. xi (1955) ; E. F. Scott, The Epistle to the Hebrews (1922); 
E. C. Wickham, in Westminster Commentaries (1910) ; Ernst Kise 
mann, Das wandernde Gottesvolk: Eine Untersuchung sum Hebrier- 
brief, in Forschungen sur Religion und Literatur des Alten und Neum 
Testaments (1939) ; Hans Windisch, “Der Hebrierbrief,” in Hans Lietz- 
mann, Handbuch zum Neuen Testament, 2nd ed., vol. 14 (1931); and 
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HEBRIDES, THE, a group of islands off the west coast of 
Scotland, between 55° 35’ and 58° 30’ N. and 5° 26” and 8° 4g 
W., also known as the Western Isles. They have been broadly 
classified into Outer and Inner Hebrides, North Minch and Littl 
Minch dividing them, The chief islands of the crescentic chain 
of the Outer Hebrides are Lewis-and-Harris (g.v.), North Uist, 
Benbecula, South Uist (see Uist, NORTH AND Sours), Barra, St 
Kilda (gq.v.), the Shiants, and the Flannan Isles or Seven Hunters, 
about 20 mi. N.W. of Gallan head in Lewis. Of these the Lew! 
portion of Long Island, the Shiants and the Flannan belong to the 
county of Ross and Cromarty, and the remainder to Inverness 
shire. The total length of this group, from Barra head to the 
Butt of Lewis, is 130 mi., the breadth varying from less than 1 mh 
to 30 mi. The Inner Hebrides include Skye, Small Isles (Cann, 
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Sanday, Rhum [Rum], Eigg and Muck), Tiree, Lismore, Mull, fp 
Staffa, Iona, Colonsay and Oronsay, Jura, Islay (qq.v.), Gigha, |} -= co oon An 
Coll, Ulva, Kerrera, Scarba and the Slate Islands (Seil, Easdale, WATE ANT LC 
Luing, Shuna, Torsay). Of these Skye and Small Isles belong to : i 
Inverness-shire, and the rest to Argyllshire. The Hebridean 
islands exceed 500 in number, of which fewer than one-fifth are 
inhabited. The population of the islands is unevenly distributed 
and depopulation has been variable in onset and progress, The 
1961 census gave the following figures: Lewis 21,614; Harris 
2,493; Skye 7,478; Mull 2,149; Tiree and Coll 1,140; Jura and 
Colonsay 413; Islay 3,860. Several small islands have been evacu- 
ated. 

The Hebrides are extremely interesting geologically: The stu- 
pendous cliff scenery of St. Kilda, 40 mi. W. of the main chain 
of the Outer Hebrides, is formed of igneous gabbro, which also 
forms the Cuillin hills of Skye (3,309 ft.), the most spectacular 
and awe-inspiring massif in Britain. The Outer Hebridean chain 
is of Lewisian gneiss, among the oldest rock formations in the 
world; Skye, Mull, Canna and Eigg are largely of volcanic basalt, 
a formation which gives the columnar scenery of Staffa and the 
Shiant Isles. Jura is almost wholly metamorphic quartzite. 

The islands are hilly or mountainous and only the basalt islands 
are intrinsically and potentially fertile; the middle area of Lewis 
is covered by deep peat and a tundralike herbage of limited pas- 
toral value; but the Atlantic side of the southern Outer Hebrides, 
North Uist, Benbecula, South Uist and Barra is a low platform of 
gneiss overlaid by shell sand from the Atlantic ocean. The whole 
of Tiree and the western sides of Coll and Colonsay are similarly 
affected. These sand-covered grassy plains (the machair) with 
their high soil content of calcium carbonate are fertile cattle- 
raising areas and support a predominantly agricultural popula- 
tion. The rocky, peaty, much-indented eastern side of the Heb- 
tides is infertile and the inhabitants of this more sheltered coast 
areimainly fishermen and weavers. 

The shell-sand machair greatly increases the cultivable area of 
the Outer Hebrides and Tiree and differentiates them from the fan 
Inner Isles. Nevertheless, it must not be plowed for many years | 9) > 
in succession or the organic matter is lost and the sand blows dis- oe 
astrously. The machair is particularly interesting in Highland elena ey 
economy because of the adaptation of husbandry to the special 
Conditions, The primitive four-rowed barley or bere was the bread 
grain until recently, a cereal fitted to such highly calcareous soil. 

he'common oat does not grow in such soil, and its place is taken 
by the bristle-pointed oat, Avena strigosa, which would be con- 
sidered a weed anywhere else. This»crop is used entirely for 
cattle feed, garnered as hay. Potatoes are an important arable 
crop on both machair and peaty land. Cultivation of turnips has 
almost completely declined because of the high incidence of 
finger-and-toe disease. Great quantities of seaweed or tangle 

(minaria) are used on thé machair land, while on the east side 
of the Outer Isles, wrack (Fucus) is cut from the rocky shores 
and carried to the lazy beds or terracelike peaty cultivated ground. 
an manufacture of the so-called Harris tweed of the Outer 
ie = Provides part-time occupation for the crofters, 
=H ! eal landholders. The tweed is of ancient origin, the 
él eng vegetable-dyed, hand-spun and hand-woven in the 

spel own homes, The earl and countess of Dunmore, who 
3 (fs Sporting estate in Harris, developed the crofters’ marketing 
fees tweed during the 1860s to 1880s. Thus the name “Harris 
Uist ji The old type of tweed is now mostly produced in the 

mie ut a much greater quantity of aniline-dyed, machine-spun, 

ENER tweed is produced in Lewis. P i 
most of theas (q.v.) in Lewis is still. a herring-fishing Cepia ut 

ieee e local fleets of herring boats have sadly declined. Many 

om the Outer Hebrides join the merchant navy. 
Jura ae are regular steamer services from Glasgow to Islay and 
Uist, is Oban. to Lismore, Mull, Coll, Tiree, Barra and South 
rt iaae Kyle of Lochalsh to Skye, Harris and the Uists. There 
and Maen augmented in summer, from Kyle of Lochalsh 
DS aig to the smaller isles. Air services from Glasgow and 
ess Serve the Outer Hebrides and Tiree. 
© wildlife of the Hebrides is particularly rich. There are 
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red deer in Lewis, Harris, North Uist, Skye, Mull, Jura and Islay, 
the Atlantic gray seal is numerous, with considerable nurseries 
on North Rona, the Treshnish Isles, Haskeir (North Uist), Sound 
of Harris and Oronsay. There are several pairs of golden eagles, 
and many spectacular sea-bird cliffs. On the island of Soay there 
is a race of primitive sheep of mouffion type. 

The fine Megalithic stone circle at Callanish (Lewis) is the 
Hebrides’ largest prehistoric monument and is well preserved. 
There is a long barrow as far afield as Hirta (St. Kilda) and 
chambered cairns, duns and standing stones are of frequent oc- 
currence. Early Christian cells are found on many small and re- 
mote islands, and Iona, Oronsay, Rodil (Harris), Inchkenneth 
(Mull) and Islay are rich in early medieval Christian carved stones 
and architectural remains. 

History.—The origin of the name is popularly believed to have 
been derived from Ptolemy’s Eboudai, latinized as Hebudes by 
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Pliny and corrupted into Hebrides. The Goidelic inhabitants of 
the Ist millennium A.D., Christianized from Iona after Columba’s 
voyage there in a.D. 563, suffered increasingly from Norse raids 
from the 8th century. Harald Fairhair eventually placed the 
Hebrides (Sudreyjar) under Norse sovereignty and it was not 
until the treaty of 1266 that the Norwegians renounced their 
claim. The present Gaelic language is surprisingly little affected 
by Norse, though place names are often pure Norse and may 
predominate over Gaelic place names in some districts, e.g., Skye. 
The fusion of Norsemen and Goidel produced a period of rela- 
tively high culture and material well-being in the 11th and 12th 
centuries, and the dynasty of the lordship of the isles was founded 
by Somerled. The clan system was strong throughout the region 
until the Jacobite risings of 1715 and 1745. The hereditary juris- 
dictions of the chiefs were abolished in 1748 and forfeited estates 
were not restored until 1784. The clan system with its notion of 
jus sanguinis (the right of blood) was at bottom egalitarian but 
disruption brought about the feudal notion that the land belonged 
to the chief. With the merging of the chiefs into the life of the 
United Kingdom, the culture moved much more onto a money 
basis. At the same time, through cultivation of the potato, vac- 
cination and cessation of internecine warfare, the population in- 
creased rapidly and came against the ceiling of subsistence. 

There began in the later 18th century a period of social unrest. 
The central government did or could do little. The chiefs were 
put into awkward positions in which some of them acted high- 
handedly, while others were impoverished trying to order a burst- 
ing economy, Emigration to Canada and later to Australia be- 
came common. The infiltration of Southern Upland sheep farmers 
paying high rents for large acreages of ground caused many evic- 
tions of small tenants and resettlement in townships on the coasts 
where, with small plots of land, the people were expected to sup- 
plement their living from fishing. The potato famines of 1846 
and 1847 were responsible for much destitution. 

Gradually, the central government assumed a greater role, pon- 
derously, in that urban administrative ideas were unsuitably ap- 
plied, A royal commission (1883) under Lord Napier reported in 
1884. The result was the Crofters’ Holdings (Scotland) act of 
1886, which gave the crofter security of tenure and heritability of 
tenure, fair rents being established by a crofters’ commission, 
From this point, the government of the United Kingdom took an 
increasing part in administration and became the largest land- 
owner of crofting estates in the islands. Economically, the Heb- 
rides continued in parlous state, and in 1944 the Development 
commission made possible the establishment of the West High- 
land survey, a research body which investigated the problem 
sociobiologically in considerable detail; the results were published 
in 1955. A Crofters’ commission was appointed in 1951 with its 
headquarters in Inverness. 

Brptiocrapny.—J. P. Day, Public Administration in the Highlands 
and Islands of Scotland (1918) ; F. Fraser Darling, Natural History in 
the Highlands and Islands (1947); W. C. McKenzie, A Short History 
of the Scottish Highlands (1907) ; F. Fraser Darling (ed.), West High- 
land Survey (1955) ; J. Boswell, Journal of a Tour to the Hebrides with 
Samuel Johnson, LL.D. (1785, new ed. 1956); G. Scott-Moncrieff, 
Scottish Islands (1952). (F. F. De.) 

HEBRON (At Kua tt), a city of Jordan, in Arabic Khalil 
Ar-Rahman (“friend of God”), a designation for Abraham, lies in 
the Judaean hills in a valley (identified with the biblical Eshcol) 
18 mi. S.S.W. of Jerusalem. The modern town, about 3,000 ft. 
above sea level, is stone-built, with small winding streets and 
vaulted markets, situated in the midst of orchards and gardens. 
Pop. (1961) 37,868. It is the centre of the Hebron wa’ (dis- 
trict), a considerable refugee area with a population of 119,- 
432, and is an important road junction in the highland area of 

western Jordan. Hebron is what 1s called a gaysi (north) town, 
as it is aligned with the north in the old north-south Palestinian 
controversy, which has led to disputes with its northern neigh- 
bour, Nazareth. It has an important tanning industry, and pro- 
duces sheepskin cloaks and a form of blue blown glass. Both the 
men and the women wear a distinctive headdress, the men an 
orange-brown headcloth and the women figured veils. 
History.—Hebron is reputed to be an ancient city and the site 


HEBRON—HECATE 


of Kirjath Arba, “The City of the Four.” -It is said to be the 
burial place of Abraham and Sarah. Hebron was defeated 
Joshua (Joshua x, 5-10) and from this city David ruled over 
Judaea for 74 years after the death of Saul. Abner was killed by 
Joab at the gate of the town, and by its pool the murderers gf 
Ishbosheth were hanged by David. The town is also associated 
with the Anakin, whose chieftains Caleb is said to have riven out 
(Joshua xv, 14). It was fortified by Rehoboam, but was later 
tured by the Edomites, recovered by Judas Maccabeus and, in 
consequence, destroyed by the Romans. 

Hebron revived, however, and became under the Muslims a 
place of pilgrimage after their conquest in A.D, 636. In 1099 the 
town was taken by the crusaders and was strongly fortified: its 
name was changed to St. Abraham, and it served as a base for 
excursions against the Muslims to the south and east. Under the 
Turkish administration Hebron became a kaza (district) in th 
sanjak of Jerusalem, and in 1922 when the mandate was estab. 
lished it became a nahiyat (subdistrict) of the Southern depart- 
ment of Palestine. Since 1948 it has been part of the Hashemite 
Kingdom of Jordan and an important centre on the west bank. 

The most important monument is the Haram, which encloses 
and covers the cave of Machpelah.. The outer wall is built toa 
height of 40 ft. of large stone clocks, probably of Herodian date, 
The mosque, which occupies the southern side of the Haram, has 
been adapted from a 12th-century crusader church built on an 
earlier structure. The cenotaphs of Abraham and Sarah are out- 
side the mosque; those of Isaac and Rebecca, inside; and those of 
Jacob and Leah, to the north of the Haram. 

Bistiocrarny.—H. C, Luke and E. Keith Roach, Handbook of 
Palestine and Trans-Jordan, 3rd ed. (1934) ; S. Le Shange, Palestine Un 
der the Moslems (1890); Steven Runciman, The History of the Cre 


sades, vol. ii (1952); Raphael Patai, The Kingdom of Jordan (1958). 
(M. V. S.-W) 


HECATAEUS or Mutetus (6th-5th century 8.C.), Greek au 
thor of an early history and of a book of travels. The sonal 
Hegesander, he flourished during the time of the Persian invasion 
He tried to dissuade the Ionians from revolt against Persia, al 
in 494, when they were obliged to sue for terms, he was one o 
the ambassadors to the Persian satrap, whom he persuaded to 
restore the constitution of the Ionic cities. 

Of his two known works, the Genealogia or Historiai seems to 
have been a systematic account of the traditions and mythology 
of the Greeks, but the surviving fragments of it are comparatively 
few. Much better represented (by more than 300 fragments) y 
the Ges periodos or Periegesis (“Tour Round the World”) in tw 
parts, one on Europe the other on “Asia” (which included Egypt 
and north Africa). Although its authenticity was questioned it 
antiquity and was in doubt even at the beginning of the 2 
century, modern scholarship is convinced that the book used ani 
cited by the ancients was genuinely the book of Hecataeus. 
extent of his debt to Anaximander, the pupil of Thales who oe 
structed the first map of the world, cannot be known for certall. 
But he was in general the pioneer in those geographical and ethno 
graphical fields that remained always attractive to the Greek his 
torians and their public: and that his work was used freely 
Herodotus, who acknowledged it only when he found occasion 0 
complain, is widely recognized. Though Strabo, and otters 
antiquity, found him uncritical, yet there is great independence 
his opening sentence, “The tales told by the Greeks are many 1i 
ridiculous, in my view,” as there is, too, in his political advice 
the Ionians. That his literary style was good, though simple, W 
allowed by Dionysius of Halicarnassus and other experts. 

BrstrocraPHy.—The fragments were edited by F. Jacoby 
mente der griechischen Historiker, vol. 1, pp. 1-47 (1923); 5 
Pauly-Wissowa, Realencyclopidie, vol. 7, col. 2667-2750 (1912)3) 
Pearson, Early Ionian Historians, ch, 2 (1939). (G. T. GE 

HECATE (Greek Hekate, “she who works from afar”) i 
goddess early accepted into Greek religion but probably det! ot 
from the Carians in southwest Asia Minor, Her name may ie 
be Greek in origin. She is not mentioned in the /liad % 
Odyssey, but in Hesiod she is the daughter of the Titan Re 
and of the nymph Asteria. Hesiod represents her as having po) the 
over heaven, earth and sea; hence she bestows wealth an all 
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SY COURTESY. OF THE TRUSTEES OF THE BRITISH MUSEUN 
THE GODDESS HECATE, IN SINGLE FORM, CROWNING A HORSE, VOTIVE RELIEF 
IN MARBLE FROM CRANNON IN THESSALY, GREECE; C. 350 B.C. IN THE 
BRITISH MUSEUM, LONDON 


blessings of daily life. This was perhaps her status in Carian re- 
ligion. In Greece she is usually subordinate or confined to private 
cults. 

Hecate is the chief goddess presiding over magic and spells 
(occasionally she is referred to as the mother of the enchantress 
Circe), and her name is very common in charms. She is closely 
connected with the grain-goddess Demeter; she it was who, with 
the sun-god Helios, witnessed the abduction of Demeter’s daughter 
Persephone to the underworld and, torch in hand, assisted the 
search for her. On moonlight nights Hecate was seen at cross- 
roads, accompanied by ghosts and hell-hounds. There, on the last 
day of each month, eggs and fish were offered to her, as well as 
black puppies (unusual victims) and black she-lambs. Pillars 
called Hecataea (like herms; see Herm) stood, especially in 
Athens, at crossroads and doorways, perhaps to keep away evil 
spirits. Hecate was also identified with Artemis as a goddess of 
night and of hunting, but she plays little-or no part in legend. 

In early art Hecate is represented as single-formed, clad in a 
long robe, holding burning torches; later she becomes triple- 
formed, with three bodies standing back to back—probably so 
that she may look all ways at once from the crossroads—and in 
her six hands are various emblems. 

See M. P. Nilsson, Geschichte der griechischen Religion, 2nd ed., 
Vol. i, pp, 722-725 (1955), 

HECATOMB (Greek hekatombe from hekaton, “a hundred”), 
originally, perhaps, the sacrifice of a hundred victims, then of any 
large number, Hence, in modern languages, the destruction of a 
multitude of living or even of inanimate things. 

W ECKELPHONE, a woodwind instrument resembling the 
aritone oboe (see Osoe). It was perfected by Johann Adam 
Heckel in 1904 as a result of a request from Wagner about 20 
Years earlier for an instrument of low register combining the 
Qualities of the oboe and the alphorn, It is an’ instrument of 
Conical bore with a bent metal crook: and a’ wooden bell... The 
commonest form is built in C'an octave below the oboe with an 
Pe lower register. Other forms are the smaller terz- 
Ne e in Eh and the piccolo heckelphone in F. It was most 

HECK: used by Richard Strauss in his opera Salome. 

weCKER, FRIEDRICH KARL FRANZ (1811-1881), 
in fee revolutionary who spent the latter half of his life mainly 
itchy a States, was born at Eichtersheim’ in the grand 
in fan Baden on Sept. 28, 1811. He qualified as a lawyer and 
Sibport ecame a member of the Baden second chamber, where he 
ies ted the opposition. He was an effective speaker, and a 

è in Feb, 1845 on the Schleswig-Holstein question, denouncing 

rentals incorporation of the duchies with» Denmark, made 
More Nown'beyond his own state.) In the agitation of 1847-49 for 
radical att ‘government Hecker, with Gustav Struve, led the 

ah republican wing. In 1847 he and Struve called together at 
lution, E Popular assembly” which passed a republican a 
Franke in hen in the following year the preliminary parliament al 
refused to pass a similar resolution, Hecker attempted a 
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rising in the Black Forest and in the Lake Constance area, but 
this was only feebly supported and was defeated at Kandern on 
April 20 by troops from Baden and Hesse. Hecker escaped first 
to Switzerland and then to the United States. In the spring of 
1849 the party which had overthrown the government in Baden 
recalled him, but he was met at Strasbourg by the news that the 
insurgents had been crushed by Prussian troops: He therefore 
returned to the United States, where he farmed at Summerfield, 
Tli., and fought as a colonel on the Union side during the Civil War. 
After 1871 he became a warm admirer of Bismarck and of the 
newly founded German empire. Hecker died at St. Louis, Mo., on 
March 24, 1881. 

HECKER, ISAAC THOMAS (1819-1888), U.S. Roman 
Catholic priest, founder of the Paulist Fathers, was born of Prot- 
estant German immigrant parents in New York city, Dec. 18, 
1819. His early education came chiefly from private reading and 
activity in local politics. Later, at Brook Farm, he made contact 
with Brownson, Emerson,. Dana, Alcott; Ripley and Thoreau. 
Baptized a Catholic in 1844, he became a Redemptorist priest in 
1849 and with four other convert priests gave the first organized 
missions in English by the Redemptorists, who were chiefly Ger- 
mans. The enthusiastic response of the people in New York and 
in many other places along the eastern coast suggested the need 
of an English-speaking house, and Hecker was delegated to urge 
this upon the rector major in Rome. He was expelled from the 
order for having come to Rome without permission; but on 
appeal, Pope Pius IX dispensed him and his four associates from 
their vows, encouraging them to work under local bishops, Four 
of them, with Hecker as superior, founded the Paulist Fathers, a 
diocesan organization for missionary work in New York. 

Hecker wrote three books—Questions of the Soul (1855), Aspi- 
rations of Nature (1857) and The Church and the Age (1887)— 
and established the Catholic Publication society and two maga- 
zines, the Catholic World and the Young Catholic. He addressed 
the bishops at the Second Plenary Council of Baltimore, and ac- 
companied Archbishop Spalding to the first Vatican council as 
theologian. After Hecker’s death on Dec. 22, 1888, Cardinal New- 
man declared, “We had begun a work of.the same kind, he in 
America and I in England.” The French translation of Hecker’s 
biography occasioned a controversy on “Americanism” which Leo 
XIII settled in 1899 by the encyclical. Testem Benevolentiae. 

The Paulist Fathers became a papal institute in 1940, and by 
that time they had houses in the United States, Canada, Rome and 
South Africa. (See AMERICANISM CONTROVERSY.) 

BisrrocraPHy.—Walter Elliott, Life of Father Hecker (1891) ; Joseph 
McSorley, Father Hecker and His Friends (1952); Vincent Holden, The 
Yankee Paul, Isaac Thomas Hecker (1958). (J. McS.) 

HECTOR, eldest son of the Trojan king Priam and his queen 
Hecuba and husband of Andromache. In Homer he is the chief 
warrior of the Trojan army. He is an especial favourite of Apollo, 
and later poets even describe him as son of that god. After Achilles 
(q.v.) had killed him, Aphrodite and Apollo preserved his body 
from corruption and mutilation. Priam, guarded by Hermes, went 
to Achilles and prevailed on him to give back the body, which was 
buried with great honour. Hector was afterward worshiped in 
the Troad and also at Tanagra, east) of Thebes. 

HECUBA, in Greek Hekabe; principal wife of the Trojan 
king Priam, mother of Hector and daughter, according to some 
accounts, of the Phrygian king Dymas. When Troy was captured 
and Priam slain, she was made prisoner by the Greeks. Her fate 
is told in various ways, most of which connect her with the prom- 
ontory Cynossema (“dog’s monument”) on the Hellespont; i.e., 
on the east side of the Gallipoli peninsula. According to Euripides 
(in the Hecuba), her youngest son, Polydorus, had been placed 
during the siege of Troy under the care of Polymestor, king of 
Thrace. When the Greeks reached the Thracian Chersonese on 
their way home she discovered that her son had been murdered, and 
in revenge put out the eyes of Polymestor and murdered his two 
sons. (See Euripwes: The Extant Plays: Plays of Psychology 
and Passion.) Later,she was turned into a dog, a legend variously 
rationalized by later writers, and her grave became a mark for 
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HEDA, WILLEM CLAESZ (1594-1680/82), one of the 
earlier Dutch 17th-century still-life painters, was born probably 
in Haarlem, where he worked and died. Early in his career he 
produced some figure subjects, but nearly all of his known works 
are still lifes, of which the earliest dated example is a “Vanitas” 
of 1621. His most characteristic compositions are of glass and 
metal vessels delicately arranged on a table with oysters, a half- 
peeled lemon or other motifs that display his precise draftsman- 
ship and his skill in imitating the varied qualities of different 
light-reflecting surfaces. His colour range is a subdued one of 
silvery grays and browns, the naturalistic effects being achieved by 
accurate tone values. Heda’s pictures are not uncommon in public 
and private collections. (R. E. W. J.) 

HEDGEHOG, a mammal of the order Insectivora (see IN- 
SECTIVORE), remarkable for its armature of spines and its short 
tail. The common hedgehog (Erinaceus europaeus), the type of 
the family Erinaceidae, extends over nearly the whole of Eurasia 
to the northern limits of deciduous forests but is found nowhere 
in the new world. The upper jaw 
is longer than the lower, the eyes 
small, the snout long and flexible 
and the claws long but weak. 
The animal is about 10 in. long, 
the lower surface covered with 
coarse hair. The brain is re- 
markable for its low develop- 
ment. When startled during its 
w nightly foragings the hedgehog 

rolls itself up into a ball, from 
which the spines stand out in 
every direction; these are sharp, 
hard and elastic and form an ef- 
ficient defense. The moment it is 

touched, or even hears the report of a gun, it rolls itself up by the 
action of four muscles beneath the skin, while the same contrac- 
tion effects the erection of the spines. Though insectivorous, the 
hedgehog will devour mice, frogs, snakes, birds’ eggs and young, 
and toads, as well as plants and fruits. 

The hedgehog does not emerge from its retreat, a hollow stump 
or rocky crevice, during the daylight unless urged by hunger or 
by the necessities of its young. During the winter it passes into 
a state of hibernation, rolled up in a nest of dry leaves. 

In July or August the female brings forth four to eight young; 
at birth the spines—which in the adult are brownish-black with yel- 
lowish tips—are white and soft, but soon harden, attaining their 
full size in the succeeding spring. The spines of the hedgehog 
are not barbed like those of the porcupine (q.v.), but they are 
still sharp enough to dissuade attackers, The fox, however, often 
rolls the prickly ball into water, where it immediately opens up to 
swim thus exposing its vulnerable parts to the predator. 

The family is represented by about a score of species among 
which are the moonrats and gymnures ranging over Europe, Asia 
except the Malay countries, and Africa, 

HEDGE SPARROW, small old-world birds belonging to the 
family Prunellidae, related to the thrushes, old-world warblers and 
finches, also called accentors from their sweet accented songs. 
The most common is the European hedge sparrow (Prunella 
modularis), also called dunnock or shufflewing, common about 
hedges, It has a reddish-brown back, iron-gray head and under 
parts, and the wing coverts are tipped white. The sexes are similar 
in appearance, 

In England it is one of the earliest breeders in spring. The 
warmly built nest, in whieh the hedge sparrow lays its greenish- 
blue eggs, is often chosen by the European cuckoo as a place to 

leave its egg for the hedge sparrow to incubate, as noted by Shake- 
speare in King Lear. 

Other species occur in Europe and northern Asia to China and 
Japan. A few of these are similar to the European hedge sparrow 
in habitat, but most species occupy rocky regions and higher moun- 
tain ranges. A Siberian species (P. montanella) is known as the 
mountain accentor. The Alpine accentor (P. collaris) is plumper 
and more brightly coloured than the dunnock. (G. F. Ss.; X.) 
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HEDGING, a method of reducing the risk of loss caused hy 
price fluctuation. It consists of the purchase or sale of 
quantities of the same or very similar commodities, approximate, 
simultaneously, in two different markets with the expectation ty 
a future change in price in one market will be offset by an Opposie 
change in the other market. An example would be that of a om; 
elevator operator who buys wheat in the country and at the sane 
time sells a futures contract (see Futures) for the same quanti 
of wheat, probably on the Chicago Board of Trade. When bis 
wheat is delivered later to the terminal market or to the processor 
in a normal market, he buys back his futures contract. Any 
of price that occurred during the interval should have been cn. 
celed out by mutually compensatory movements in his cash an 
futures holdings. The hedger thus hopes to protect himself again 
loss resulting from price changes by transferring the risk to, 
speculator who relies upon his skill in forecasting price movements 
Selling futures is called a short hedge; buying futures is called 
long hedge. Although the concept of hedging is regarded by may 
as pure speculation, experience has shown that the practice of buy. 
ing and selling futures contributes to stability of prices in com 
modity markets to the ultimate advantage of the ne 5 

0; R.G, 

HEDIN, SVEN ANDERS (1865-1952), Swedish explore, 
famous for his expeditions to Asia, was born in- Stockholm om 
Feb. 19, 1865. The son of Ludwig Hedin, architect of Stockholm, 
he was educated at Uppsala university, Berlin and Halle, At the 
age of 20 he traveled in the Caucasus, Persia and Mesopotami 
and in 1890 was appointed interpreter to the Swedish-Norwegiat 
mission to the shah of Persia. These were the beginnings oft 
life of exploration of central Asia. In 1891 he visited Khurasn, 
Russian Turkistan and Kashgar; between 1893-98 he traverse 
Asia from Orenburg via the Urals, the Pamirs and Lop Nort 
Peking; during 1899-1902 he followed the Tarim river and crose 
the Gobi desert; and during 1905-08 he explored the Tran 
Himalayan ranges. For these journeys he received many honours: 
in 1902 he became a Swedish noble; in 1909 the Indian governmetl 
created him an honorary knight commander of the Indian Empir; 
and he received the highest awards of the leading geographical st 
cieties of Europe. 

His political activities during World War I lost him many ™ 
fluential friends and the trust of the Indian, Russian and Chines 
governments, but, overcoming all difficulties, at the age of 63 be 
led an elaborate Chino-Swedish scientific expedition from 1928! 
1932 into inner Mongolia, western Kansu and Sinkiang and in bis 
69th year surveyed part of the ancient “silk-route” in cent 
Asia. The records of his travels were controversial, but his mi!) 
books reveal the courage, determination and often ruthlesste 
and, in later years, the bitterness, of his character. He di 
Nov. 26, 1952, in Stockholm. (KM) 

HEDJAZ: see Heyaz. thet 

HEDMARK, a fylke (county) in the eastern part of soul h 
Norway, borders on Sweden from the district of Kongsvingt! 

the south to that of Lake Femund in the north. Pop. U 
172,427. Area 10,635 sqmi. The county includes most 0” 
valley of the river Glomma and the relatively low, undulating 
with sedimentary bedrocks of schist and limestone east 0 i 
Mjésa. To the south and east Pre-Cambrian bedrock is ge A 
but to the north the bedrocks are covered by quartz-san s, it 
and similar Sparagmitic rocks, forming several high baat th 
cluding part of the Rondane range, which reaches 7,162 abt 
the northernmost part of the county metamorphosed met 
Silurian schist and intrusive granite contain pyrite which 15 Jone! 
in Folldal: The districts near Lake Mjésa and of the Img 
Glomma valley, which are covered by sandy loam, are impa 
agricultural areas.. More than two-thirds of the population er 7 
county live in them, including 13,493 in the lakeside city © gens!) 
the administrative centre. Hedmark, much of which i$ ion! 
forested, provides nearly one-quarter of the timber produc al 
Norway, most' of it being floated to the industrial regio” dp 
mouth of the Glomma and the rest used by sawmills Pretnet 
factories within the county. Railways and main roads His) 
Oslo and Trondheim pass through the county.  (L. H 
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HEDON, a municipal borough in the Bridlington parliamen- 
tary division of the East Riding of Yorkshire, Eng., 6 mi. E. of 
Hull and 2 mi. from the Humber river. Pop. (1961) 2,338. 
Standing on Hedon haven, it was formerly a considerable port, 
but it lost its importance with the growth of Hull at the end of 
the 13th century; it is now largely agricultural. The manor 
formed part of the lordship of Holderness which William the Con- 
queror granted to Eudes, count of Aumale. An undated charter of 
Henry II contains the first certain evidence of settlement. By it 
the king granted to William, count of Aumale, free borough rights 
in Hedon. In 1200 King John granted a confirmation of these 
liberties, and for this second charter the burgesses themselves paid 
yo marks. _In-1272 Henry III granted to Edmund, earl of Lan- 
caster, and Avelina his wife, then lord and lady of the manor, the 
right of holding an eight-day fair at Hedon. After the countess’ 
death the manor came to Edward I. In 1280 it was found by an 
inquisition that the men of Hedon “were few and poor” and that 
if the town were demised at a fee-farm rent, the town might im- 
prove. Apparently the grant was not made until 1346. Hedon 
was incorporated by Charles II in 1661, and James II gave the 
burgesses the charter, granting, among other privileges, that of 
holding two extra fairs. The:church of St. Augustine is of Early 
English, Decorated and Perpendicular styles, with a rsth-century 
central tower 130 ft. high. The west front is particularly fine, and 
there is a loftyclerestory. The corporation possesses a remarkable 
mace of 15th-century workmanship,» The borough sent two mem- 
bers to parliament from 1295 to 1832. Hedon is said to mean “the 
tise covered with heather.” 

HEDONISM, in ethics, a general term for all theories of con- 
duct in which the criterion is pleasure of one kind or another 
(Greek hedone, “pleasure,” from hedys, “sweet,” “pleasant”), 
Hedonistic theories of conduct have been held from the: earliest 
times. They have been regularly misrepresented by their critics 
because of a simple misconception, namely, the assumption that 
the pleasure upheld by the hedonist is necessarily purely physical 
in its origins. This assumption is in most cases a complete per- 
version of the truth. Practically all hedonists recognize the exist- 
ence of pleasures derived from- fame* and- reputation, from 
friendship and sympathy, from knowledge and art. Most of them 
have urged that physical (or “lower”) pleasures are not only 
ephemeral in themselves but also involve, either as prior condi- 
tions or as consequences, such pains as to discount any greater in- 
tensity that:they may have while they last. (See Erxics; Ermes, 

ISTORY OF.) 

The earliest and most extreme form of hedonism is that of the 
Cyrenaics (g.v) as stated by Aristippus, who argued that the only 
geod for man is'the sentient pleasure of the moment, Since, as 
a maintained, knowledge is solely of momentary sensa- 
ae sa useless to try to calculate future pleasures and to bal- 
ae Pains against them. The true art of life is to: crowd as much 
njoyment as possible into each moment: 
oe ir has been more subject to the misconception noted 
oe an the Epicurean. «Epicureanism is completely different 
tie Yyrenaicism, For Epicurus (g.v.) pleasure is indeed the 
tte good; but his interpretation of this maxim is profoundly 
ina bythe Socratic doctrine of prudence and Aristotle’s con- 
Sra E best life: The true hedonist: will aim at a life of 
k ate pleasure, but this is obtainable only under the guidance 
witha Sa Self-control in the choice and limitation of pleasures 
allthis "ie to reducing pain to a minimum is indispensable. Of 
Negative a beginning, and the greatest good, is prudence. This 
some me Me of Epicureanism developed to such an extent that 
ence to mbers of the school found the ideal life rather in indiffer- 

ih Pain than in positive enjoyment. } 
pe a late 18th century Jeremy Bentham ( q.v.) revived TEU 
n0 other as a Psychological and as a moral theory. Each man has 
isis fi than his own greatest pleasure: Each man ought A 
man aan greatest pleasure. It would seem to follow that eft 
solution a always does what he ought. Bentham sought tea 
itections this paradox on different occasions in two incompati 
Which T p Sometimes he says that the act which I do is the ac 

hink will give me most pleasure, whereas the act which 
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T ought to do is the act which really will give me most pleasure: 
calculation is salvation, sin is shortsightedness. Alternatively he 
suggests that the act which I do is that which will give me most 
pleasure, whereas the act I ought to do is that which will give all 
those affected by it most pleasure. (See UTILITARIANISM for 
further developments of this second solution.) 

The psychological doctrine that a man’s only aim is pleasure 
was effectively attacked by Joseph Butler (g.v.). He pointed out 
that each desire has its own specific object and that pleasure comes 
as a welcome addition or bonus when the desire achieves its ob- 
ject; hence the paradox that the best way to get pleasuré is to 
forget it and to pursue wholeheartedly other objects. Butler went 
too far in maintaining that pleasure cannot be pursued as an end. 
Normally, indeed, when I am hungry or curious or lonely, I desire 
to eat, to know or to have company; and these are not desires for 
pleasure. But I can also eat sweets when I am not hungry, for 
the sake of the pleasure that théy give. 

Moral hedonism has been attacked by most moralists since 
Socrates, though they too have tended to go to the extreme of 
holding that I never have a duty to bring about pleasure. It does 
seem odd to say that I have a duty to give myself pleasure, but 
the pleasures of others certainly seem to count among the factors 
relevant in making*a moral decision. One particular criticism 
which may be added to those usually urged against hedonists is that 
whereas they claim to simplify ethical problems by introducing a 
single standard, namely pleasure, in fact they have a double 
standard; “Nature has placed mankind under the governance of 
two sovereign masters, pain and pleasure” (Bentham). Hedonists 
make the mistake of thinking of pleasure and pain as if they were, 
like heat and cold, degrees on a single scale, when they are really 
different in kind. 

See further G, E. Moore, Principia Ethica (1903). (J. D.M.) 

HEDWIG, JOHANN (1730-1799), German botanist, was 
the first scientist to interpret correctly the microscopically small 
sex structures of mosses and to exploit the spore-distributing 
mechanism of the capsule to classify those plants. Born at Kron- 
stadt, Rumania (Transylvania), on Dec. 8, 1730, he studied in 
Leipzig and practiced medicine there and in Chemnitz. At the 
University of Leipzig he became professor of pharmacology in 
1786 and professor of botany in 1789. Six volumes by Hedwig, 
published in Latin between 1782 and 1798, are highly regarded be- 
cause of their hand-coloured plates of mosses and other plants. 
Hedwig followed the binomial system of naming plants instituted 
by his contemporary Linnaeus, and identified more mosses than any 
other man of his day, owing to his skill with the microscope. 

Hedwig died on Feb. 18, 1799, while working on his greatest 
contribution to the knowledge of mosses—Species Muscorum 
Frondosorum .. . Published in 1801, and later followed by four 
supplements, this posthumous treatise has been designated by 
international botanical congresses as the beginning point in the 
naming of mosses. (P. D. V.) 

HEEM, JAN DAVIDSZ DE (1606-1683/84), Dutch 
painter, was born at Utrecht. He was, if not the first, perhaps the 
greatest painter of still life in Holland. Sometimes De Heem 
painted alone or in company with men of his school, Madonnas 
or portraits surrounded by festoons of fruit or flowers, but his 
most numerous and characteristic works are still-life subjects. 
These dre sometimes arrangements of fruits, metal dishes, wine- 
glasses, etc., in the manner of the Haarlem school, but they include 
also compositions of books and of musical instruments and some 
examples of the popular “Vanitas” theme, with a skull, hourglass 
and other suitably symbolic articles. 

At one time Jan de Heem signed with initials, at others with 
Johannes, at others again with the name of his father (Davin I DE 
HEEM, c. 1570-c. 1632) joined to his own. He entered the Ant- 
werp guild in 1635-36 and became a burgher of that city in 1637, 
maintaining his residence there until 1667, when he moved to 
Utrecht. His death is recorded in the guild books of Antwerp. 

CORNELIS DE HEEM (1631-95), the son of Jan Davidsz, was in 
practice as a flower painter at Utrecht in 1658, and was still active 
in 1671 at The Hague. His pictures are not equal to those of his 
father, but they are all well authenticated, and most of them are 
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in the galleries of The Hague, Dresden, Cassel, Vienna and Berlin. 
In the Staedel at Frankfurt is a fruit piece, with potherbs and a 
porcelain jug, dated 1658; another, dated 1671, is in the museum 
of Brussels. 

Davin II pavinsz pe Hee, David Is second son, entered the 
guild of Utrecht in 1668 and that of Antwerp in 1693. The best 
piece assigned to him is a table with a lobster, fruit and glasses in 
the Rijksmuseum, Amsterdam; others bearing his signature are in 
the museums of Florence, Leningrad-and Brunswick. 

(R. E. W. J.) 

HEEMSKERCK, MAARTEN VAN (MAARTEN VAN 
VEEN) (1498-1574), Dutch Mannerist painter, was born at Heems- 
kerck in Holland. He spent a period (c. 1528) in the Haarlem 
studio of Jan van Scorel, then lately returned from Italy. Heems- 
kerck’s earliest works—a portrait of his father (New York), 
“Ecce Homo” (Ghent), “Judah and Thamar” (formerly Potsdam) 
and “St. Luke Painting the Portrait’of the Virgin” (Haarlem), all 
dated 1532—while adhering closely to the Romanist style of Scorel, 
seek to outdo it by dramatic lighting and ‘illusionistic effects of 
plasticity which do, indeed, achieve an effect of surprise, but fail 
to conceal a certain spiritual vacuity which was to remain char- 
acteristic of Heemskerck’s painting. 

From 1532 to 1535 he was in Rome recording in innumerable 
sketches, some of which are preserved in Berlin, the architecture 
and sculpture of classical antiquity and the painting of the High 
Renaissance. Of the latter he directed his attention particularly 
to the frescoes of Michelangelo in the Sistine chapel and those of 
Raphael in the Villa Farnesina. 

Throughout the rest of his long career, which was spent almost 
exclusively in Haarlem (where he died), he drew liberally on this 
garnered store of Roman motifs. Among the more notable of the 
religious paintings of his maturity are a great “Crucifixion” altar 

(1538-43, Linkoping cathedral, Sweden), a “Crucifixion” (1543, 
Ghent), an “Annunciation” and “Adorations of the Kings and 
Shepherds” (1546, Haarlem), two triptychs with Passion subjects 
(1559-60, Haarlem and Brussels), the “Story of Momus” (1561, 
Berlin) and the “Baptism of Christ” (1566, Brunswick). He also 
painted portraits, among them a self-portrait with the Colosseum 
(1553, Fitzwilliam museum, Cambridge), and from 1548 onward 
he produced many designs for engravings. 

Heemskerck was one of the leading Dutch artists of his. day 
and a painter of undoubted ability, yet it is hard to avoid the 
conclusion that his native force was stifled by his Mannerist prac- 
tice of imitating and reproducing the most admired models. Rely- 
ing on these, and neglecting nature, he evolved a style which, 
though not without originality, remains inexpressive and second- 
hand. The tendency to reduce the forms, textures and colours of 
nature to arid, abstract formulas extends even to his portraits, 
though these are perhaps his most attractive work. (D. Ke.) 

HEEMSTEDE, about 6 km. (4 mi.) S: of Haarlem in the 
province of North Holland, Neth., is chiefly a residential town 
for Amsterdam businessmen. Pop. (1962 est.) 26,302. Among 
the country houses, established in the 17th and 18th centuries, is 
the De Hartekamp estate, where the Swedish botanist Carolus 
` Linnaeus (g.v.) worked in 1736-38. Inthe vicinity the dunes have 

been leveled and the land is used for bulb cultivation. 

HEEREN, ARNOLD HERMANN LUDWIG (1760- 

1842), German historian, a pioneer in the movement for the eco- 
nomic interpretation of history, especially with respect to the 
ancient world, was born at Arbergen, near Bremen, Oct. 25, 1760. 
In 1787 he became professor of philosophy, and in 1801 of history, 
at Gottingen. His chief work, Jdeen über Politik, den Verkehr 
und den Handel der vornehmsten Volker der alten Welt (3 vol., 
1793-96; Eng. trans., 1833), ran into several editions and was 
translated into other languages. Its favourable reception in Ger- 
many and abroad encouraged Heeren to pursue his ideas (in- 
fluenced by Adam Smith and Montesquieu) on the importance of 
the economics, commerce and constitution of states for their his- 
torical development. His other works include Handbuch der 
Geschichte der Staaten des Altertums (1799), Handbuch der 
Geschichte des europäischen Staatensystems und seiner Colonien 
(1800) and Versuch einer Entwickelung der Folgen der Kreuzsiige 


(1808). With H. Ukert he founded in 1829- a famous historic 
series, Geschichte der europäischen Staaten. He died at Göttingen 4 
March 6, 1842. i 

HEERENVEEN, a town in Friesland, one of the most north, 
erly provinces of the Netherlands, lies 64 km, (40 mi.) N, of Zwolle 
and 30 km. (19 mi.) S. by E. of Leeuwarden, the capital of Fri. 
land. Pop. (1962 est.) 26,230. Important buildings are the tom 
hall (1648), a museum of local history and a large windmill, By 
tablished in 1551, Heerenveen was at first a peat-producing town: 
it is now industrial and produces bicycles, mopeds, motor buses 
plastics, etc. Nearby are the woods of Oranjewoud and the Naz 
newiid lake. Heerenveen has many schools and shops and is 
“Ontwikkelingskern,” a nucleus with special facilities for industria] 
development. It lies on the Leeuwarden-Zwolle railway and the 
Leeuwarden-Zwolle and Groningen-Afsluitdijk motor roads, 

(Go. S. 

HEERLEN, the second town of Limburg province, Neka 
the southeasterly Maastricht appendix, 22 km. (14 mi.) N.E. of 
Maastricht and 15 km. (9 mi.) N.W. of Aachen, Ger. Pop. (1% 
est.) 73,946. It is the site of the Roman Coriovallum’and net 
to the town hall are the remains of a Roman bath, St. Pancras 
church (early 12th century) has a tower that was formerly part 
of the Herle fortress (1390). 

There are geological and archaeological museums, the latter in 
the modern town hall (1938-48). Heerlen is the headquarter 
of the Netherlands coal-mining area and an important industrial 
and shopping centre, It is linked by rail and road with Amsterdam 
via Sittard (15 km. N.), and via Maastricht with Lidge, Belg., and 
with France, and by bus service with Aachen. 

HEFELE, KARL JOSEPH VON (1809-1893), German 
Roman Catholic theologian and church historian, was bom a 
Unterkochen, Wiirttemberg, on March 15, 1809, and was educated 
at Tübingen, where, after minor appointments elsewhere, in 184 
he became professor of church history and patristics. From 18? 
to 1845 he sat in the national assembly. of Württemberg, and it 
1869 was enthroned bishop of Rottenburg. Previous to this ap 
pointment, Hefele had won a reputation for scholarship by his eatly 
publications: Patrum Apostolicorum Opera (1839), Der Kar 
Ximenes (1844) and Chrysostomuspostille (1845). His best 
known work is his history of the ecclesiastical councils, mle 
volumes, the last two volumes by J. von Hergenréther (gt 
(1855-90; English translations of the earlier volumes, 1871). i 
opposed the decrees of papal infallibility at the first Vatican coui 
cil of 1870, and did not submit until 1871. Hefele died at Rotter: 
burg on June 6, 1893. 

HEGEL, GEORG WILHELM FRIEDRICH ano 
1831), German philosopher, was born at'Stuttgart on Aug. y 
1770. His father was a revenue officer. He learned the elemen 
of Latin from his mother before he went to the Stuttgart g i 
school, where he remained until he-was 18. As a schoolboy ; 
made a collection of extracts, alphabetically arranged, compts”® 
annotations on classical authors, passages from newspapers pim 
tises on morals and mathematics from the standard works 0 
period. in 

In 1788 he went to'Tiibingen as a student with a view to të a 
orders, as his parents wished. He studied philosophy and ii 
for two years and took his Ph.D. in 1790. Thereafter he 
the theological course; but he was impatient with the ortho ee it 
his teachers, and the certificate given to him when he ls 
1793 states that while he had devoted himself vigorous 
philosophy, his industry in theology was intermittent. 
also said to be a poor orator, and this deficiency in Or 
tion was to dog him throughout his life. His fellow $ 
called him “the old man” but he liked cheerful company wid 
“sacrifice to Bacchus” and he enjoyed kisses too- His m 
friends were J. C. F. Hölderlin, the poet, his contemporary, Tor 
F. W. J. Schelling, the philosopher, five years his junior. oof 
gether they read the Greek tragedians and celebrated the s!™ 
the French Revolution. j i 

On leaving college, he did not enter the ministry. He atut 
to have leisure for the study of philosophy and Greek ae it 
and became a private tutor, For the next three years he 
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Berne, with time on his hands and the run of a good library where 
- he read Edward Gibbon and Montesquieu, as well as the Greek and 

Roman classics, He also studied Kant and was stimulated by his 

essay on religion to write certain papers which remained un- 

published until 1907 (see below). Kant had maintained that, 
while orthodoxy requires’a faith in historical facts and in doctrines 
which reason alone cannot justify and while it imposes on the 
faithful a moral system containing many arbitrary commands al- 
leged to be revealed, Jesus had originally taught a rational morality, 
reconcilable with the teaching of Kant's ethical works, and a 
religion which, unlike Judaism, was adapted to the reason of all 
men, Hegel accepted this teaching but, being more of a historian 
than Kant was, brought it to the test of history by writing two 
essays: first, a life of Jesus in which he attempted to reinterpret 
the Gospel on Kantian lines; and secondly an answer to the ques- 
tion of how Christianity had ever become the authoritarian reli- 
gion that it was if in fact the teaching of Jesus was not authoritarian 
at all but essentially rationalistic. 

Hegel was lonely in Berne and was glad to move, at the end of 
1796, to Frankfurt am Main, where Hölderlin had been able to get 
another tutorship for him. His hopes of more companionship 
were unfulfilled: Hölderlin was engrossed in a love affair with his 
employer’s wife and shortly afterward lost his reason, Hegel 
began to suffer from melancholia and, to cure himself, worked 
harder than ever, especially at Greek philosophy and modern his- 
tory and politics. He read and made cuttings from English news- 
papers, wrote about the internal affairs of his native Wiirttem- 
berg and studied economics, This immersion in studies which had 
had little effect on Kant enabled Hegel to free himself from the 
domination of his master’s influence and to look with a fresh eye 
on the problem of Christian origins. 

It is impossible to exaggerate the importance which this prob- 
lem had for Hegel. His early theological writings contain plenty 
of hard sayings about Christianity and the churches, but the 
object of his attack is orthodoxy, not theology itself. All that 
he wrote at this period throbs with a religious conviction which 
ìs totally absent from Kant and his other r8th-century teachers. 
Above all, he is inspired by a doctrine of the Holy Spirit. The 
spirit of man, his reason, is the candle of the Lord and therefore 
cannot be subject to the limitations which Kant had imposed on 
it in the Critique of Pure Reason. This faith in reason, with its 
religious basis, animates the whole of Hegel’s work henceforward. 

His outlook has also become that of a historian, and this 
ee distinguishes him from Kant, who was much more in- 
Soe by the conceptions of physical science. Every one 
Re egel’s major works is a history, and indeed it was among 
i rens and classical scholars rather than among philosophers 

i is work mainly fructified in the roth century. 

a in 1798' he turned back to look over the essays he had 
oa two or three years earlier in Berne, he saw with his 
Belt eye that under Kant’s influence he had misrepre- 
eat e life and teachings of Jesus and the history of the 
in fife church. His new-won insight found expression then 
until tia on The Spirit of Christianity, likewise unpublished 
Its CA This is one of Hegel’s most remarkable works. 
rae is often difficult and the connection of thought not al- 
alta but it is written with passion, insight and conviction. 
paints pens by sketching the essence of Judaism, which he 
eat the darkest colours. The Jews were slaves to the 
acai aw, leading a life unlovely in comparison with that of 
ofa eda, Greeks and content with the material satisfaction 
entirely Gee milk and honey. Jesus taught something 
command “erent. Men are not to be the slaves of objective 
above the | the law is made for man, They are even to zA 
reason’ | tension in moral experience between inclination an 
of God a of duty, for the law is to be “fulfilled” in the love 
vil hora all tension ceases and the believer does God’s 
believer “heartedly and single-mindedly. A community of such 
is S 1s the Kingdom of God. 
founded the kingdom which Jesus came to teach. It is 
is one A a belief in the unity of the divine and the human. 
ife which flows in them both, and it is only because 
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man is spirit that he can grasp and comprehend the Spirit of 
God. Hegel works out this conception in an exegesis of pas- 
sages in St. John. The kingdom, however, can never be realized 
in this world: man is not spirit alone but flesh also. “Church 
and state, worship and life, piety and virtue, spiritual and 
worldly action can never dissolve into one.” 

In this essay the leading ideas of Hegel’s system of philosophy 
are rooted. Kant had argued that we could have knowledge 
only of a finite world of appearances; if reason attempted to 
go beyond this sphere and grapple with the infinite or with 
ultimate reality, it became entangled in insoluble contradictions. 
Hegel, however, found in love as a union of opposites a pre- 
figurement of spirit as the unity in which contradictions, such 
as infinite and finite, were embraced and synthesized. His 
choice of the word Geist to express this his leading conception 
was deliberate: the word means “mind” as well as “spirit” and 
is commonly so translated; but the English word “mind” has 
no religious overtones and therefore does not convey Hegel's 
meaning adequately. Contradictions in thinking at the scientific 
level of Kant’s “understanding” are indeed inevitable, but think- 
ing as an activity of spirit or “reason” can rise above them to a 
synthesis in which the contradictions are resolved. All this, ex- 
pressed in religious phraseology, is contained in the manuscripts 
written toward the end of Hegel’s stay in Frankfurt. “In religion,” 
he says in the paper which his editor unfortunately called Frag- 
ment of-a System, “finite life rises to infinite life.” Kant’s 
philosophy has to stop short of religion because it rests on an 
opposition between thought and its object and must place the 
true infinite beyond its confines. But there is room for another 
philosophy, based on the conception of spirit, which will distill 
into conceptual form the insights of religion, This was the phi- 
losophy now within Hegel’s grasp, and he felt himself ready to 
expound it. 

Fortunately his cireumstances had changed for him at this 
moment, and he was at last able to embark on the academic career 
that had long been his ambition. His father’s death in 1799 had 
put him in possession of an inheritance, slender indeed, but suf- 
ficient to enable him to surrender a regular income and to take 
the risk of becoming a Privatdocent. By the end of 1800 he was 
ready to burn his boats, and in Jan. 1801 he arrived in Jena, where 
Schelling had been a professor since 1798. ‘The golden age of 
Jena was over. J. L. Tieck, Novalis and the Schlegels, who had 
made it the headquarters of their fantastic mysticism, and Fichte, 
who had developed certain aspects of Kant’s ethics rather one- 
sidedly in the direction of revolutionary idealism, had all left 
the place. The precocious Schelling, who was but 26 on Hegel’s 
arrival, had several books behind him already, for he was apt to 
“philosophize in public” and was fighting a lone battle in the 
university against rather dull followers of Kant. It was suggested 
that Hegel had been summoned as a new champion to aid his 
friend, and this impression received some confirmation from the 
Latin dissertation by which Hegel qualified as a university teacher 
and which betrays the influence of Schelling’s philosophy of nature, 
as well as from Hegel’s first publication, an essay on the differ- 
ence in the philosophical systems of Fichte and Schelling (1801), 
in which:preference is given to the latter. Nevertheless, even in 
this essay, and still more in its successors, Hegel’s difference from 
Schelling is clearly marked; they had a common interest in the 
Greeks, they both wished to carry forward Kant’s work, they were 
both iconoclasts, but Schelling had too many romantic enthusiasms 
for Hegel's liking, and all that Hegel took from him, and then only 
for a very short period, was a terminology. 

Hegel’s lectures, in the winter of 1801-02, on logic and meta- 
physics, were attended by about 11 students. Later, in 1804, we 
find him with a class of about 30, lecturing on his whole system; 
but his average attendance was rather less. Besides philosophy, 
he once at least lectured on mathematics. As he taught, he was 
gradually able to work out his system, and notice after notice 
of his lectures promised a textbook of philosophy—which, how- 
ever, failed to appear. After the departure of Schelling from Jena 
(1803), Hegel was left to work out his own views untrammeled. 
Besides philosophical and political studies, he made extracts from 
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books, attended lectures on physiology and dabbled in other 
sciences. As a result of representations made by himself at 
Weimar, he was in Feb. 1805 appointed extraordinary professor at 
Jena; and in July 1806, on Goethe’s intervention, he drew his first 
stipend—100 thalers. Though some of his hearers became attached 
to him, Hegel was not yet a popular lecturer. 

Hegel, like Goethe, felt no patriotic shudder when Napoleon 
won his victory at Jena (Oct. 14, 1806): in Prussia he saw only 
a corrupt and conceited bureaucracy. Writing to his friend F. I. 
Niethammer (1766-1848) on the day before the battle, he speaks 
with admiration of the “world-soul,” the emperor, and with satis- 
faction of the probable overthrow of the Prussians. Hegel’s for- 
tunes were now at the lowest ebb. Yet at this time he finished 
and published his first great work, the Phenomenology of M: ind 
(Phänomenologie des Geistes, 1807). He was, therefore, glad to 
become editor of the Bamberger Zeitung (1807-08). This, how- 
ever, was not a suitable vocation, and he gladly accepted the 
rectorship of the Aegidiengymnasium in Niirnberg, a post which 
he held from Dec. 1808 to Aug. 1816, There Hegel inspired confi- 
dence in his pupils and maintained discipline without pedantic 
interference in their associations and sports. 

In 1811 Hegel married Marie von Tucher (22 years his junior), 
of Niirnberg. The marriage was entirely happy. His income at 
Niirnberg amounted to 1,500 gulden and a house (in Heidelberg, 
as professor, he was to receive about the same sum; in Berlin, 
about 3,000 thalers, more than twice as much), His wife bore 
him two sons: Karl (1813-1901), who became eminent as a his- 
torian; and Immanuel (1814-91), whose interests were theological. 
The family circle was joined by Ludwig, a natural son of Hegel’s 
from Jena. 

At Nürnberg in 1812 appeared Die objektive Logik, being the 
first part, in two sections, of his Science of Logic (Wissenschaft 
der Logik), which in 1816 was completed by the second part, Die 
subjektive Logik. This work, in which his system was first pre- 
sented in what, with minor alterations, was its ultimate shape, 
earned him the offer of professorships at Erlangen, at Berlin and 
at Heidelberg. He accepted the chair at Heidelberg, in succession 
to J. H. Fries (1816). For use at his lectures there he published 
his Encyclopaedia of the Philosophical Sciences (Encyklopadie 
der philosophischen Wissenschaften im Grundrisse, Heidelberg, 
1817), an exposition of his system as a whole. 

In 1818 Hegel accepted the renewed offer of the chair of phi- 
losophy at Berlin, which had been vacant since Fichte’s death, 
There his influence over his pupils was immense, though his ex- 
pectation of other government employment was not fulfilled. 
After the publication of his Philosophy of Right (Naturrecht und 

Staatswissenschaft im Grundrisse, alternatively entitled Grund- 
linien der Philosophie des Rechts, (1821), he seems to have de- 
voted himself almost entirely to his lectures. Between 1823 
and 1827 his activity reached its maximum. His notes were sub- 
jected to perpetual revisions and additions. We can form an idea 
of them from the shape in which they appear in his published 
writings. Those on Aesthetics, on the Philosophy of Religion, on 
the Philosophy of History and on the History of Philosophy have 
been published by his editors, mainly from the notes of his stu- 
dents, under their separate heads; while those on logic, psychology 
and the philosophy of nature are appended in the form of illustra- 
tive and explanatory notes to the sections of his Encyclopaedia. 
During these years hundreds of hearers from all parts of Germany 
and beyond came under his influence. His fame was carried 
abroad by eager or intelligent disciples. 

Three courses of lectures are especially the product of his 
Berlin period; those on aesthetics, on the philosophy of religion 
and on the philosophy of history. In the years preceding the 
revolution of 1830, public interest, excluded from political life, 
turned to theatres, concert rooms and picture galleries. At these 
Hegel became a frequent and appreciative visitor and made ex- 
tracts from the art notes in the newspapers. In his holiday ex- 
cursions, his interest in the fine arts more than once took him 

out of his way to see some old painting, This familiarity with the 
facts of art, though neither deep nor historical, gave a freshness to 
his lectures on aesthetics, which, as put together from the notes 
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of 1820, 1823, 1826, are among his most successful efforts, 

The lectures on the philosophy of religion are another appli- 
cation of his method. Shortly before his death he had prepared 
for the press a course of lectures on the proofs for the existent 
of God. In his lectures on religion he. dealt with Christianity, 
as in his philosophy. of morals he had regarded the state, On the 
one hand he turned his weapons against the rationalistic School, 
who reduced religion to the modicum compatible with an ordinary 
worldly mind. On the other hand he criticized the school of 
Schleiermacher, who elevated feeling to a place in religion above 
systematic theology. His middle-way attempts to show that the 
dogmatic creed is the rational development of what was implicit 
in religious feeling. To do so, of course, philosophy becomes the 
interpreter and the superior. 

The lectures on the history of philosophy are especially remark. 
able for their treatment of Greek philosophy. Hegel worked 
mainly with the Renaissance editions of Plato and Aristotle and 
without the indexes and annotated editions which are at the dis 
posal of modern scholars. In these circumstances his grasp and 
understanding of these authors is astounding, and it is only just 
to recognize that it was from Hegel that the scholarship lavished 
on Greek philosophy in the century after his death received its 
original impetus. 

A Hegelian school began to gather. The flock included intelli- 
gent pupils, empty-headed imitators and romantics who tured 
philosophy into lyric measures, Opposition and criticism only 
served to define more precisely the adherents of the new doctrine 
Though he had soon resigned all direct official connection with 
the schools of Brandenburg, Hegel’s real influence in Prussia was 
considerable—even if largely exaggerated in popular estimate, In 
the narrower circle of his friends his birthdays were the signal 
for congratulatory verses. In 1831 he received a decoration from 
Frederick William III. In 1830 he was rector of the university. 

One of the last literary undertakings in which he took part was 
the establishment of the Berlin Jahrbücher fur wissenschaftlich 
Kritik. 

The revolution of 1830 was a great blow to him, and the pros 
pect of mob rule almost made him ill. His last literary work, the 
first part of which appeared in the Preussische Staatszeitung while 
the rest was censored, was an essay on the English Reform bill 
of 1831, considering its probable effects on the character of the 
new members of parliament and the measures which they might 
introduce. In the latter connection he enlarged on several points 
in which England had done less than many continental states for 
the abolition of monopolies and abuses. i 

In 1831 cholera entered Germany. Hegel and his family retired 
for the summer to the suburbs, and there he finished the revision 
of the first part of his Science of Logic. At the beginning of the 
winter session he returned to his house in the Kupfergraben. | 
Nov. 14, after one day’s illness, he died of cholera and was burl 
as he had wished, between Fichte and Karl Solger. hays 

Hegel in his classroom was more impressive than fascinating 
You saw a plain, old-fashioned face, without life or lustre 
figure which had never looked young and was now prematu 
aged; the furrowed face bore witness to concentrated thou 
Sitting with his snuffbox before him and his head bent dow? 
he looked ill at ease and kept turning the folios. of his notë 
His utterance was interrupted by frequent coughing; every al 
tence came out with a struggle. The style was no less ire i 
sometimes in plain narrative the lecturer would be specially 4" 
ward, while in abstruse passages he seemed specially at homé, 1 
into a natural eloquence and carried away the hearer by 
grandeur of his diction, 


PHILOSOPHY a 
Hegel took seriously Plato’s saying that the philosopher , ; 
spectator of all time and all existence.” His philosophy ® 
systematic whole, an attempt to comprehend the entire un" i 
he tried to do for the modern world what Aristotle had dom - 
the ancient. The system is grounded in faith, In the Chr iit 
religion God has been revealed as truth and as spirit. Since e i 
alone can comprehend spirit, it is only because man is spirit 
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he can receive this revelation. In receiving it, he knows God; i.e., 
he knows absolute truth. In religion this truth is veiled in im- 
agery; but in philosophy the veil is torn aside. The task of phi- 
Josophy is thus to know the infinite and to see all things in God. 
Hegel's system is a spiritual monism, but it is a monism in which 
differentiation is ms I it accords with the Christian faith 
in God as triune, nót with Islam. 

- Hegel accepts from Aristotle the conception of God as pure 
thought thinking itself and from his predecessors in modern phi- 
losophy the central importance of mind’s knowledge of itself as 
mind, In these instances thought and the object of thought are 
identical, and in that identity alone does thinking attain the 
through-and-through intelligibility which is the goal of all its 
endeavour as thinking. The identity is reached, however, only 
through an experience of difference. Truth is the absence of 
error, but it is known to be true only because error has been 
experienced and truth has triumphed. God, in Hegel’s view, is 
infinite only because he has assumed the limitations of finitude 
and triumphed over them. Adam and Eve were innocent in the 
Garden of Eden, but their fall was necessary if man was to attain 
moral goodness. Only if the universal particularizes itself can it 
come to know itself as universal. Spirit knows itself as spirit 
only by contrast with nature. Spirit must always give itself forms 
through which it can work; it must objectify itself in a creed or 
in an institution if it is not to wither away. The letter killeth, 
yet the letter is spirit’s indispensable expression and self- 
manifestation. 

The infinite spirit’s eternal enjoyment of himself as spirit thus 
necessitates the existence of the finite in the form of nature, 
finite spirits and all the imperfection and evil of the world. But 
Hegel’s system finds room for all these and yet remains monistic 
because it seeks to show that the truth, the essential substance, 
of the finite is the infinite whose manifestation, in varying degrees, 
the finite is: there is a heart of goodness in evil, and this heart 
is all the reality that it has; the rest perishes and passes away into 
nothingness,’ The system is monistic too in having a single theme. 
What makes the universe intelligible is to see it as the eternal 
cyclical process whereby absolute spirit comes to knowledge of 
itself as spirit (1) through its own thinking; (2) through nature; 
(3) through finite spirits and their self-expression in history and 

t self-discovery, in art, in religion and in philosophy, as one 
with absolute spirit itself, 
_Hegel’s terminology presents difficulties to those who approach 
his works for the first time, even if German be their native lan- 
guage, He prided himself in having taught philosophy to speak 
i instead of Greek or Latin, but on some of the German 
ords that he uses he imposes his own technical meaning. But he 
Uses them consistently and it is not difficult to learn them, espe- 
cially if their ancestry in Proclus and in Martin Luther is borne 
ii ities a was a master of language, whichever of his differ- 
chose, 
iB e early theological writings and the Phenomenology of Mind 
SOs with brilliant metaphors. In his later works, which 
ia agg as textbooks for his lectures, the Encyclopaedia 
cOnipredies lhea Sciences and the Philosophy of Right, i 
Tkon 1s material into relatively short, numbered paragraphs. 
only necessary to translate them to appreciate their concise- 
Prine Precision. The common idea'that Hegel’s is a philosophy 
| ceptional difficulty is quite mistaken. Once his terminology 
as oe his main principles grasped, he presents far less 
air of if n Kant, for example. One reason for this is a certain 
Ogmatism. Kant’s statements are often hedged around 
th en ae eons; mie had, as it were, seen a vision of absolute 

The Ph, th Sues s it with confidence. A 
li menology of Mind.—This, perhaps the most bril- 

mene the most difficult of Hegel’s books, describes how the 
conscious has risen from mere consciousness, through self- 
The nat ess, reason, spirit and religion, to absolute knowledge. 
“Ave attitude of consciousness toward existence is reliance 
show ieee of the senses; but a little reflection is sufficient to 
due GG e reality attributed to the external world is as much 
intellectual conceptions as to the senses and that these 
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conceptions elude us when we try to fix them. If consciousness 
cannot detect a permanent object outside itself, so self-conscious- 
ness cannot find a permanent subject in itself. It may, as in 
Stoicism, assert freedom by holding aloof from the entanglements 
of real life; or it may sceptically regard the world as a delusion; 
or finally, as the “unhappy consciousness” (ungliickliches Bewusst- 
Sein), it may be a recurrent falling short of a perfection which 
it has placed above itself in the heavens. But in this isolation 
from the world, self-consciousness has closed its gates against 
the stream of life. The perception of this is reason. Reason, 
convinced that the world and the soul are alike rational, observes 
the external world, mental phenomena and specially the nervous 
organism as the meeting ground of body and mind. But reason, 
finding much in the world that recognizes no affinity with her, 
turns to practical activity and seeks in the world the realization 
of her own aims. Reason abandons her efforts to mold the world 
and is content to let the aims of individuals work out their re- 
sults independently, intervening only to lay down precepts by 
the rules of formal logic. 

So far we have seen consciousness on one hand and the real 
world on the other. The stage of Geist reveals the consciousness 
no longer as critical and antagonistic but as the indwelling spirit of 
a community, as no longer isolated from its surroundings but the 
union of the single and real consciousness with the vital feeling 
that animates the community. This is the lowest stage of concrete 
consciousness—life, and not knowledge; the spirit inspires, but 
does not reflect. It is the age of unconscious morality, when the 
individual's life is lost in the society of which he is an organic 
member. But increasing culture presents new ideals, and the 
mind, absorbing the ethical spirit of its environment, gradually 
emanicipates itself from conventions and superstitions. This eman- 
cipation prepares the way for the rule of conscience, for the moral 
view of the world as subject of a moral law. From the moral 
world the next step is religion: the moral law gives place to God. 
But the idea of Godhead, too, as it first appears, is imperfect, 
and has to pass through the forms of nature worship and of art 
before it reaches a full utterance in Christianity. Religion in this 
shape is the nearest step to the stage of absolute knowledge; and 
this absolute knowledge—‘“the spirit knowing itself as spirit”— 
is not something which leaves these other forms behind but the 
full comprehension of them as the organic constituents of its 
empire; “they are the memory and the sepulchre of its history 
and at the same time the actuality, truth and certainty of its 
throne.” Here, according to Hegel, is the field of philosophy. 

The Hegelian System and Dialectic—The compendium of 
Hegel’s system, the Encyclopaedia of the Philosophical Sciences, 
is in three parts: “Logic,” “Nature” and “Mind” (or “Spirit”). 
The relation between these is dialectical and the method of ex- 
position within each of them is dialectical again. ‘The notion of 
dialectic Hegel took both from the Greek philosophers and from 
Kant; it means, originally, “discussion.” ` In a discussion between 
two people who are both seeking the truth of the topic which is 
being discussed, diametrically opposed points of view may be ad- 
vanced in the first instance, Each party, however, may gradually 
come to understand the other’s position, and ultimately both of 
them may come tq agree to reject their own partial views and to 
accept a new and broader view which does justice to the substance 
of what each of them had begun by maintaining; the original 
opposition has been reconciled in a higher synthesis. 

Hegel believed that thinking always proceeded according to this 
pattern: it begins by laying down a positive thesis which is at 
once negatived by its antithesis; then further thought produces 
the synthesis. But this in turn generates an antithesis and the 
same process continues once more, but not indefinitely, for it is 
circular. Ultimately thinking reaches a synthesis which is identi- 
cal with its starting point, except that all that was implicit there 
has now been made explicit. 

What is it that drives thinking on in this way? Hegel answers: 
the power of the negative. Any process of development has two 
inseparable aspects: (1) the positive aspect of growth, the emer- 
gence of something new; and (2) the negative aspect of rejection, 
the discarding of the old. We become men by putting away child- 
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implicit and discovered that “nothing but spirit is, and spirit i 
pure activity.” 

Hegel had an eye for detail; his system is not developed g 
priori or in vacuo but depends throughout on the results of scien. 
tific, historical, theological and philosophical inquiry. No reader 
of his lectures can fail to be impressed by the penetration an 
breadth of his mind or by the immense range of knowledge which 
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ish things, but not by that alone; there must be growth as well. 
Hegel’s point is that thinking itself, as a process, has negativity 
as one of its constituent moments. In a discussion, the positive 
thesis advanced by one party is negatived by the other party, so 
that negation comes from the outside. But thinking, as the dis- 
course of the soul with itself, is dialectical because it carries the 
negation within itself. Or, to give Hegel’s doctrine its theological 


background, the infinite and the finite are not set over against 
one another, for if the finite were outside the infinite, the infinite 
itself would not be all-embracing and would only be another finite; 
on the contrary, the finite is part and parcel of the infinite itself— 
its implicit negative moment, to which explicit reality must be 
given, as God’s self-manifestation, in order that spirit’s knowledge 
of itself as a unity of opposites may be complete. 

The presence of this element of negativity within thinking itself 
is, in Hegel’s view, the clue to development of all kinds. Suppose 
a man to be capable of intellectual advance; there is then a clash 
between his achievement and his potentialities; but the potentiali- 
ties are actually his and there thus arises for him, as self-conscious 
mind, a tension between them and his achievement; if they are 
to be realized the achievement must be rejected, and yet the 
achievement and a series of achievements are necessary to the 
realization of the potentialities. The power of mind is infinite, 
but mind in thinking must think something definite and so some- 
thing finite; but the finite thing thought is in contradiction to 
the infinity of thinking and must therefore be rejected in favour 
of some thought less inadequate to that infinity. This is the sort 
of dialectical process of which Hegel’s system provides an account 
in three phases. 

“Logic”.—The system begins with an account of God’s thinking 
“before the creation of nature and finite spirit’; i.e., with the 
categories or pure forms of thought, which are the structure of 
all physical and intellectual life. The Phenomenology of Mind 
has already described the process by which the philosopher has 
come to occupy the vantage ground from which such an account 
can be given. Throughout we are dealing with pure essentialities, 
with spirit thinking its own essence; and these are linked together 
in a dialectical process which advances from abstract to concrete. 

If we try to think the notion of pure being (the most abstract 
category of all), we find that it is simply emptiness; i.e., nothing. 
Yet nothing is. The notion of pure being and the notion of 
nothing are opposites; and yet each, as we try to think it, passes 
over into the other. But the way out of the contradiction is at 
orice to reject both notions separately and to affirm them both 
together; i.e., to assert the notion of becoming, since what be- 
comes both is and is not at once. The dialectical process advances 
through categories of increasing complexity and culminates with 
the absolute idea, or with the spirit as objective to itself. 

“Nature” —Nature is the opposite of spirit. The categories 
studied in “Logic” are all internally related to one another; they 
grow out of one another. Nature, on the other hand, is a sphere 
of external relations. Parts of space and moments of time ex- 
clude one another; and everything in nature is in space and time 
and thus finite. But nature is created by spirit and bears the 
mark of its creator. Categories appear in it as its essential struc- 
ture, and it is the task of the philosophy of nature to detect that 
structure and its dialectic; but nature, as the tealm of externality, 
cannot be rational through and through, though the rationality 
prefigured in it becomes gradually explicit when man appears. 
In man nature rises to self-consciousness. It is clear that the 
theory of the evolution of species fits in admirably with Hegel’s 
conception of nature, but he rejected it because it had no justifi- 
cation in the science of his day. 

“Mind” —Here Hegel follows the development of the human 


in his view had to precede the work of philosophizing. “The oy] 
of Minerva spreads her wings only with the falling of the dus”: 
ie., a civilization must be mature and indeed in its death throes 
before, in the philosophic thinking which has implicitly been its 
substance, it becomes conscious of itself and its significance, When 
philosophy comes on the scene, some form of the world has grom 
old; and it rises into self-consciousness in the philosophy whic 
it produces. The business of philosophy is to comprehend, not to 
construct. 

Philosophy of Right—Although Hegel’s works on politics and 
history merely elaborate part of his system—that part in which 
human mind objectifies itself in its endeavour to find an object 
identical with itself—and are unintelligible in isolation, they de 
serve separate treatment because they have become so famous, 
if not notorious. The Philosophy of Right (or of Law) falls into 
three main divisions. In the first, Hegel is concerned with law 
and rights as such: persons, not individuals, are the subject of 
rights, and what is required of them by law is mere obedience, 
no matter what the motives of obedience may be. - The law ora 
right is thus an abstract universal and therefore, though it is an 
embodiment of the human will, does justice only to the universal 
element in that will; all persons are equal before the law. My 
will, however, though universal as will and rational, is also 
mine, and this element of individuality demands recognition. 
individual cannot be satisfied unless the act which he does ae 
cords, not merely with law or custom, but: with his own consciet 
tious convictions. Hegel points out that the claims of conscientt 
are what distinguishes the modern world from, for instance, Plato’ 
Republic. This distinction has its origin in Christianity. Ths 
the problem in the modern world is to construct a social an 
political order which satisfies the claims both of the unive 
law and of the individual conscience. ‘This is a hard task, be 
cause conscience is intimately linked with freedom, the freedom 
of the rational will as vindicated by Kant. No political order ia 
the modern world can satisfy the demands of reason unless ith 
organized so as to avoid on the one hand a centralization Ww 
would make men slaves or ignore the individual conscience an 
on the other hand an antinomianism which would allow f i lom 
of conviction to any individual, no matter what the conviction 
was, and so produce a licentiousness that would make social 
political order impossible. sat 

Hegel proceeds to describe a state in which this synthesis 0 
universal and individual claims is achieved. It rests on the f = i 
and on the guild, two institutions in which, in personal pet 
communal life, the individual is taught to find in co-ope™ 
with others the full satisfaction of his individual needs. 
schooled, the individual can recognize the state not as some hs 
alien and oppressive but as something which, in so far 4s he pl 
ticipates in it, does satisfy him-as an individual while at the 
time it maintains peace and order. in Hegt 

The state so described is unlike any existing state 0 4 
day. Itis a form of limited monarchy, with parliamentary 6° 
ment, trial by jury and toleration for Jews:and dissenters. 1 
these respects it differed from the contemporary a 
often been said by Hegel’s detractors that his book was. 
on the “dunghill of servility” and that his ideal state 15 1 Ù 
with the monarchy of Frederick William. Little historical this # 
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mind through the subconscious, consciousness and the rational 
will; then through human institutions and human history as the 
embodiment or objectification of that will; and finally to art, 
religion and philosophy, in which finally man knows himself as 
spirit, as one with God and possessed of absolute truth. It is thus 
then open to him to think his own essence; i.e., the thoughts ex- 
pounded in “Logic.” We have returned to the starting point of 
the system but en route have made explicit all that was therein 


edge and little study of Hegel is required to see 
nonsense. pole! 

Philosophy of History—Hegel presupposes that the WA ak 
human history is a process through which mankind has peen dot 


in the course of its advance to self-knowledge. ; 
history has a plot, and the philosopher’s task is to 


discon 
x A 7 o 
Many eminent historians have been unable to discern any p 
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have contented themselves with recording what has happened; 
others have found the key to history in the operation of natural 
Jaws of various kinds. Hegel's attitude rests on the faith that 
history is the carrying out of God’s purpose and that by the be- 
ginning of the roth century man had advanced far enough to 
descry what that purpose is. The purpose in question is the gradual 
realization of human freedom. 

The first step was to make the transition from a natural life of 
savagery to a state of order and law. States had to be founded, 
and the heroes who founded them had to use force and violence. 
There is no other way to make men law-abiding before they have 
advanced far enough mentally to apprehend and to accept the 
rationality of an ordered life. This process cannot succeed all 
at once: there will be a stage at which some men have accepted 
the law and become free; while others must perforce be slaves. 
In the modern world we have come to appreciate that all men, as 
minds, are free in essence, and our task is to frame institutions 
under which they will be free in fact. 

Hegel is careful to leave room for developments in the future. 
He did not believe, despite some critics, that history had ended 
in his lifetime. In particular, he maintained against Kant that 
to eliminate war was impossible, Each nation state was an indi- 
vidual, sovereign in its own sphere; and, so long ds this remained 
true, disputes between sovereigns could be settled by violence 
alone. As Hobbes had said of relations between individuals in 
the state of nature, pacts without the sword were but words, Stu- 
dents of the history of Europe since Hegel’s day may be the last 
to think him wrong, His reverence for fact prevented him from 
accepting Kant’s idealism: 

The Fate of Hegelianism.—Hegel’s system is avowedly an 
attempt to unify opposites—spirit and nature, universal and par- 
ticular, ideal and real—and to be a synthesis in which all the partial 
and contradictory philosophies of his predecessors are alike con- 
tained and transcended. It is thus both idealism and realism at 
once, and hence it is not surprising that his successors, empha- 
sizing now one and now another strain in his thought, have inter- 
preted him variously. Conservatives and revolutionaries, believers 
and atheists have professed alike to draw inspiration from him. 
In one form or another his teaching dominated German univer- 
sities for some years after his death and spread to France and: to 
Italy; but its very success produced, as he would himself have 
foretold, a reaction. Its influence, indeed, was almost dead when 
in the later part of the 19th century it blossomed anew in England 
and Scotland in the work of such writers as Benjamin Jowett, 
T. H. Green, John and Edward Caird, J. M. E. McTaggart and 
Bernard Bosanquet (see Neo-HEcELIANIsM). This success led 
toa Teaction in its turn; but when Hegelianism was dying in 
oe Britain, interest in Hegel suddenly revived in Germany 
Di the influence of Georg Lasson, a clergyman, and of Wilhelm 
Üni ey (g.v). These two studied Hegel’s manuscripts in the 

niversity of Berlin; and on the basis of this study Lasson began 
ens Critical edition of Hegel’s works while Dilthey wrote Die 
"gendgeschichte Hegels (Berlin, 1905) on the development of 
aint thought prior to the date of his first publications. The 
ae on which Dilthey’s work is based were then published 
m theologische Jugendschriften, ed. by H. Nohl (Tübingen, 
hive Hegel's philosophy had won either enthusiastic dis- 
en or bitter opponents; in the 75 years since his death, how- 
ie Passions had had time to cool, and, thanks to Dilthey and 

ied and also to Benedetto Croce (Cid che è vivo e cid che 

i ae della filosofia di Hegel, Bari, 1907), the critical study of 
i eee The early theological writings gave rise to an "a 
en t y of literature in Germany, in Italy and in France be- 
libata and 1950, and an English translation of the more 
writin a of them appeared in Chicago in 1948. Interest in these 
tristerts re in the Phenomenology was increased by the rise of 
town ae during the same period. At the same time the 

At y portance of Communism encouraged political thinkers 
of their Aan a political works, as well as his “Logic, end 

eorg Withen on Karl Marx. See also references under “Hegel, 

elm Friedrich” in the Index. 
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BrstrocraPHy.—Hegel’s ‘collected works, ed. by his pupils, 18 vol. 
(1832-40), were reprinted in a new arrangement, with the Ist ed. of the 
Encyclopaedia added, as well as an analytical index and a biography, 
under the editorship of H. Glockner, 26 vol. (1927-40). A new edition, 
incorporating material hitherto unpublished, was begun by G. Lasson 
in 1907, but was suspended during World War II and then replanned 
under J. Hoffmeister to consist of 32 vol. (1952 —); this was to in- 
clude the Theologische Jugendschriften. English translations include: 
T. M. Knox, Hegel’s Early Theological Writings (1948); J. B. Baillie, 
Phenomenology of Mind, 2nd ed. (1931) ; W. H. Johnston and L. G. 
Struthers, Science of Logic, 2 vol. (1929); H. S. Macran, Hegel’s Doc- 
trine of Formal. Logic (1912) and Hegel’s Logic of World and Idea 
(1929) ; W, Wallace, The Logic of Hegel, 2nd ed., 2 vol. (1892-94), and 
Hegel's Philosophy of Mind (1894) ; T. M. Knox, Hegel's Philosophy of 
Right, rev. ed. (1943); J. Sibree, Philosophy of History (1857; new is- 
sue, 1947) ; F. B. Osmaston, Hegel’s Philosophy of Fine Art, 4 vol. (1916— 
20); E. B. Spiers and J. B. Sanderson, Philosophy of Religion, 3 vol. 
(1895); E. S. Haldane and F. H. Simson, Lectures on the History of 
Philosophy, 3 vol. (1892-96; reissue, 1955). 

For biography see K. Rosenkranz, Hegels Leben (1844), K. Fischer, 
Hegels Leben, Werke und Lehre, rev. ed. (1911); W. Dilthey, Die 
Jugendgeschichte Hegels (1905) ; J. Hoffmeister, Dokumente zu Hegels 
Entwicklung (1936), and (ed.), Hegels Briefe, 4 vol. (1952 —). 

For general exposition and criticism of Hegel’s philosophy see J. H. 
Stirling, The Secret of Hegel, 2nd ed. (1898); E. Caird, Hegel, 2nd ed. 
(1883) ; B. Croce, Cid che è vivo e cid che è morto della filosofia di Hegel 
(1907; Eng. trans., 1915); K. Fischer, Hegels Leben, Werke und Lehre, 
rev. ed. (1911); P. Roques, Hegel, sa vie et ses oeuvres (1912); R, 
Kroner, Von Kant bis Hegel (1921-24) ; W. T. Stace, The Philosophy of 
Hegel (1924; republished 1955) ; B. Heimann, System und Methode in 
Hegels Philosophie (1927) ; N. Hartmann, Hegel (1929) ; H. Glockner, 
Hegel (1929-40), being vol. 21 and 22 of the collected ed. of Hegel’s 
works; W. Moog, Hegel und die Hegelsche Schule (1930) ; J. Schwarz, 
Hegels philosophische Entwicklung (1938); H. Niel, De la médiation 
dans la philosophie de Hegel (1945); G. de Ruggiero, G. G. F. Hegel 
(1948); E. Bloch, Subjekt-Objekt (1951); T. Litt, Hegel (1953). On 
the early theological writings and the Phenomenology see W. Dilthey, 
Die Jugendgeschichte Hegels (1905) ; T. L. Haering, Hegel: sein Wollen 
und sein Werk (1929-38) ; G. della Volpe, Hegel romantico e mistico 
(1929) ; J. Wahl, Le Malheur de la conscience dans la philosophie de 
Hegel (1929) ; G. Aspelin, Hegels Tübinger Fragment (1933) ; J. Hyp- 
polite, Génèse et structure de la Phénomenologie de l'Esprit de Hegel 
(1946); A. Kojève, Introduction à la lecture de Hegel (1947); G. 
Lukács, Der junge Hegel (1948). On the “Logic” see G. Noël, La 
Logique de Hegel (1897); J. G. Hibben, Hegel’s Logic (1902); G. R. 
G. Mure, An Introduction to Hegel (1940) and A Study of Hegel's Logic 
(1950) ; J. Hyppolite, Logique et existence (1953). On the Philosophy 
of Right see F. Rosenzweig, Hegel und der Staat, 2 vol. (1920); H. A. 
Reyburn, The Ethical Theory of Hegel (1922); M. B. Foster, Political 
Philosophies of Plato and Hegel (1935) ; E. Weil, Hegel et létat (1950). 
On other works see S. Alexander, “Hegel’s Conception of Nature,” 
Mind (1886); R: G. Collingwood, The Idea of Nature, part 2, ch. iii 
(1945), and The Idea of History, pp. 113-126 (1946); J. Hyppolite, 
Introduction à la Philosophie de l'Histoire de Hegel (1948); A. Lion, 
The Idealistic Conception of Religion (1932). 

For a fuller bibliography see /dealismus, Jahrbuch fiir die idealistische 
Philosophie, vol. i, pp. 227-256 (1934). (T. M. K.) 

HEGEMONY, leadership, predominance and preponderance 
—originally the leadership of one particular state in a group of 
federated or loosely united states. The term was first applied 
in Greek history to describe the predominance, at different times, 
of individual Greek city-states; e.g., Athens, Sparta and Thebes, 
over other city-states. Philip of Macedon claimed for Macedonia 
the “hegemony” of Greece. In the rgth century, hegemony, as 
leadership within a confederation, was similarly applied to the 
position of Prussia vis-a-vis the other German states. The term 
has come to assumé a more general meaning as the predominance 
of a nation or group of nations within a given area. Thus, Great 
Britain is said to have enjoyed a position of over-all hegemony 
from the end of the Napoleonic Wars (1815) to the advent of 
World War I. With 20th-century advances in communications, 
making the remotest areas of the globe accessible to conquest, the 
“drive for hegemony” denotes the attempt by any nation to domi- 
nate. Hitler, for example, with the support of Italy and Japan, 
made a bid for global hegemony, (R. S.-HE.) 

HEGESIAS or Macnesi in Lydia (c. 250 B.c.), Greek orator 
and historian, was a prominent figure in the history of the long 
controversy on prose style which was inherited by the Romans 
and had important consequences in Latin as well as in Greek 
literature. He was among the first to give currency to the so- 
called Asianic style characterized by avoidance of the period and 
preference for short rhythmical phrases coupled with extravagant 
metaphors, unusual word order and artificial conceits. The style 
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has resemblances to that of Gorgias of Leontini and its features 
recur in later writers. In consequence of the victory of the at- 
ticizing theorists and writers, ancient references to his style are 
uniformly hostile. His works survive in fragments only. 

BrstiocrapHy.—F. Jacoby, Die Fragmente der griechischen Histo- 
riker, part 2, pp. 804-811 (1929); E. Norden, Die antike Kunstprosa, 
and ed. (1923) ; J. W. H. Atkins, Literary Criticism in Antiquity (1934). 

(Ar, Ca.) 

HEGESIPPUS, SAINT (f. c. 150-180), early Christian 
writer, wrote in Greek five books of Hypomnemata (“memoirs”), 
extant only in a few fragments, intended to prove that so long 
as the apostles and the kinsfolk of Jesus remained alive the church 
was uncorrupted by heresy, but that after their demise the baneful 
influence of the Jewish sects introduced false doctrine and division. 
He traveled (it is not known from where) via Corinth to Rome, 
taking special interest in the preservation of orthodoxy by the due 
succession of bishops from the time of the apostles. His interest 
in the kinsfolk of Jesus and in the mother church of Jerusalem 
led him to include an embroidered account of the martyrdom of 
St. James, the “brother” of Jesus, and of the persecution endured 
by the holy family’s descendants under Domitian, c. 95. His 
importance consists less in any historical information he may 
convey about the 1st-century church than in his own theological 
position and his arguments to vindicate the church against heretics. 
His feast is celebrated April 7. 

See edition of fragments by T. Zahn, Forschungen sur Geschichte 
des neutestamentlichen Kanons, vol. vi (1900); see also W. Telfer, 
“Was Hegesippus a Jew?,” Harvard Theological Review, vol. liii, pp. 
143-153 (1960). (Hy. C.) 

HEGESIPPUS, the supposed author of a free Latin adapta- 

tion of the Jewish War of Josephus under the title De bello 
Judaico et excidio urbis Hierosolymitanae. The seven books of 
Josephus are compressed into five, but much has been added from 
the Antiquities and from the works of Roman historians, while 
several entirely new speeches have been introduced to suit the oc- 
casion, Internal evidence shows that the work could not have been 
written before the 4th century a.D. The author, who is undoubt- 
edly a Christian, describes it in his preface as a kind of revised 
edition of Josephus. Some authorities attribute it to Ambrose, 
bishop of Milan (340-397), but there is nothing to settle the 
authorship definitely. The name Hegesippus itself appears to be 
a corruption of Josephus, through the stages “laonzos, Iosippus, 
Egesippus, Hegesippus, unless it was purposely adopted as remi- 
niscent of Hegesippus, the father of ecclesiastical history (2nd 
century). 

| See edition by C. F. Weber and h Caesar (1864) ; E. Schürer, History 

| of the Jewish People (Eng. trans.), i, 99 seq. 

| HEGIRA (HeEJrA; Arabic HIJRA, “emigration,” not “flight”), 

the starting point of the Mohammedan era. Its years are distin- 

guished by the initials A.H. (Lat. anno hegirae, “in the year of 

the Hegira”). 

The Hegira took place in a.D. 622, when Mohammed (q:v.), 
intent on escaping persecution, migrated from Mecca to Medina. 
Mohammed himself dated his correspondence, treaties, and procla- 
mations after other events of his life, and according to most au- 
thorities it was Omar, the second caliph, probably infiuenced by 
the Arabs of Yemen, who in the year a.D. 639 (A.H. 17) introduced 
| the Hegira era. The year in use in Hejaz in pre-Islamic times had 

begun with the lunar month of Muharram, and Omar thus started 
the first year of the Hegira era with the first day of that month, 
which corresponded to July 16, 622. 

In A.H. 1088 (A.D. 1677-78) the Ottoman government, still 
| keeping the Hegira era, began to use the solar year (following the 
| Julian calendar), which came to be known as the marti year be- 
cause it began on March 1 (Mart being “March” in Turkish). 
Eventually, because the Muslim (lunar) year is about 11 days 
shorter than the Christian (solar) year, two different Hegira era 
dates came to exist. (See further CALENDAR: Muslim Calendar.) 

In a more general sense the term hijra is also applied to other 
“emigrations” of the faithful: that to Ethiopia and that of Mo- 
hammed’s followers to Medina before the capture of Mecca. The 
latter are called Muhajirun (“emigrants”) in the Koran and are 
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an honoured body, distinct from the Ansar, the original inhabitants 
of Medina: “Those who have left their homes, or been driy 

out therefrom .. . in My Cause, verily I will blot out ae 
them their iniquities” (3:195). Muslims who later quitted land 
under Christian rule were also called Muhajirun, and the Kharijit 
used the term to describe those who joined them, i 

BrsrrocraPHy.—B. Carra de Vaux, “Hidjra,” in M. T, Hoy 
(ed.), Encyclopaedia of Islam (1927); E. Caetani, Annali dell'Islam 
vol. i (1905); F. K. Ginzel, Handbuch der mathematischen und tech. 
nischen Chronologie, vol. i (1906). (N: A. Z; X) 

HEGIUS, ALEXANDER (c. 1433-1498), German humanist 
schoolmaster, was born at Heek (from which his name, in Latin 
form, is derived) in Westphalia. He was associated with th 
Brethren of the Common Life (g.v.) in the revival of learning in 
northern Europe. His long teaching career included the headship 
of schools in Wessel, Emmerich and Deventer, where Erasmus, 
Butzbach and the future pope Adrian VI were among his pupils, 
At Deventer, Hegius put into practice the humanistic ideas of his 
youthful friend and teacher, Rodolphus Agricola, who brought fron 
Italy the new learning, stressing the liberal arts and the art of 
conduct. To this end Hegius reformed instructional methods to 
make Latin and Greek grammar subordinate to the appreciation 
of classical literature. New textbooks were introduced and th 
school was divided into eight classes. Hegius died at Deventer on 
Dec. 7, 1498. His writings were published in 1503 by his pupl 
Jacob Faber. 

See William H. Woodward, Studies in Education During the Age 
of the Renaissance, 1400-1600 (1906); D. Reichling, “Beiträge ar 
Charakteristik des Alex. Hegius,” in the Monatsschrift für Westdeutsch- 
land (1877). (J. M. Bx) 

HEHE, a Bantu-speaking: agricultural people, occupying the 
Iringa district of southern Tanganyika» and numbering about 
195,000 in the 1960s, A cluster of tribes with similar langug 
and culture, they were amalgamated into a single polity by Muyu 
gumba, head of the Muyinga family, in the mid-19th century, 
After long and severe fighting they were subdued by German 
forces in 1898, after Muyugumba’s son Mkwawa had committed 
suicide to avoid capture. The paramountcy was restored in 192, 
the heads of the formerly: independent tribes being mostly sub- 
chiefs under the paramount. 

The Hehe are divided into dispersed patrilineal exogamous clans 
each of which has a clan name, a praise name and its own avoit 
ance tabu. Their religion is centred upon the cult of ancestors, 
but Christianity and Islam have made many converts. A feature 
of Hehe life is the tembe, a long, wooden-walled building roof 
with clay and partitioned into separate chambers for families. 
village may consist of a single tembe or of a number of lars 
ones arranged into a single settlement. i 

The district contains about 250,000 ac. of European farms, mos 
of this land having been alienated under German rule. The eo 
grow much tea, and the Hehe themselves grow maize (corn) m 
work as farm labourers for Europeans to obtain a cash income. 
See also TANZANIA, UNITED REPUBLIC oF: The People. : 

See G. G. Browniand A. M. B: Hutt, Anthropology in Action (ash 
Lord Hailey, Native Administration in the British African Tern J 
vol. i (1950). (J. E; M™ 

HEIBERG, JOHAN LUDVIG (1791-1860), Danish dti 
atist and man of letters, originator of the Danish vaudeville, 
ballad opera, was born in Copenhagen, Dec. 14, 1791, 80" “ahi 
playwright and political writer P, A. Heiberg (1758-1841) mute 
wife Thomasine, later Baroness Gyllembourg-Ehrensvard ( si 
1856), the novelist: He matriculated at Copenhagen univ) ef 
in 1809, and his first publication, Marionettheater (1813; i 


though not himself a mystic, by its blend of sublime anê nj 
elements. In 1819 he went to Paris with a government versit 
in 1822 was appointed lecturer in Danish at Kiel unive a 
There he wrote the treatise Om den menneskelige Frihe py” 
Human Freedom,” 1824) that introduced Hegelian philosoP 

Denmark. 
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He returned to Copenhagen in 1825 and his Kong Salomon og 
Jorgen Hattemager was produced there, with great acclamation, on 
Nov, 28. It was the first Danish vaudeville, with songs set to 
well-known. melodies, and although derived from Parisian and 
Viennese models, the subject and the humour were national and 
topical. Heiberg exploited the new genre with verve and versatility 
in Aprilsnarrene (1826), De Uadskillelige (1827) and many others, 
and defended it on sound Hegelian principles in the treatise Om 
Vaudevillen som dramatisk Digtart (“On the Vaudeville as a Dra- 
matic Form,” 1826). More serious and poetical in intention and 
execution were the romantic dramas Elverhgi (performed 1828), 
Alferne (1834), Fata Morgana (1838) and Syvsoverdag (1840), 
which blend fantasy and realism and contain much of Heiberg’s 
best lyrical poetry. y 

From 1827 to 1830 Heiberg edited the Kjøbenhavns flyvende 
Post, which, with its successors, exerted considerable influence 
by introducing new authors and ‘criticizing Ohlenschlager and 
other romantics for deficiencies in taste, form and intellectual con- 
tent. His polemics and his gift for pointed satire, of which the 
apocalyptic poem “En Sjæl efter Døden” (included in Wye Digte, 
1841) and the satyr play Nøddeknækkerne (1845) are supreme ex- 
amples, made Heiberg many enemies and he never fully recovered 
his popularity. From 1849 to 1856 he had some success as the di- 
rector of the Royal theatre, but the last 20 years of his life were 
mainly spent in studying physical science. He died at Bonderup 
near Ringsted, Aug. 25,1860. His prose works appeared in 11 vol- 
umes (1861-62), and his poetical writings in 11 volumes (1862). 

In 1831 Heiberg married Johanne Luise Patges (1812-1890), the 
foremost Danish actress of her day and herself author of some 
Si vaudevilles and of interesting memoirs (Et Liv, 4 vol., 1891- 

2), 

borari. Hansen, Om, J. L. Heiberg (1867); A. Aumont, 
J. L. Heiberg og hans Slægt paa den danske Skueplads (1891) ; J. 
Clausen, Kulturhistoriske Studier over Heibergs Vaudeviller (1891) and 


Omkring det Heibergske Hus (1934) ; M. Borup, J. L. Heiberg, 3 vol. 
(1947-49) (B. W. D.) 


HEIDEGGER, JOHANN HEINRICH (1633-1698), 
Swiss Reformed theologian, was born at Birentschweil, in the 
canton of Zürich, Switz., on July 1, 1633. After studying in Ger- 
many he settled in 1665 in Zürich, where he was successively pro- 
fessor of moral philosophy and of theology. He died there on 
Jan, 18, 1698. 

Heidegger was the principal author of the Formula Consensus 
Helvetica in 1675, which was designed to unite the Swiss Reformed 
churches but had an opposite effect. 

Heidegger’s autobiography appeared in 1698, under the title 
Historia vitae J. H. Heideggeri. 
wi HEIDEGGER, MARTIN (1889-  ), German philosopher 
fi “esis a major influence on 2oth-century existentialism, 
He orn at Messkirch in the Black Forest on Sept. 26, 1889. He 

d ed philosophy at Freiburg, coming under the influence of 

mund Husserl, the founder of phenomenology. He was ap- 
sey Professor of philosophy at Marburg in 1923. In 1927 he 
ti ished Sein und Zeit, part i, the work on which his reputation 
le Having succeeded Husserl as professor at Freiburg 
ite i he was made rector of that university in 1933; in his 
of G al address he expressed his hope for “a complete revolution 

ip ene existence.” In 1934 he resigned this post and resumed 
€aching. 

fe the second part of Sein und Zeit was not forthcoming, 
ol man published numerous essays and lectures, of which the 
(1929).5 Vis particularly noteworthy: Was ist Metaphysik? 
esen d om Wesen des Grundes (1929); Hölderlin und das 
eich ne Dichtung (1937, previously printed in Das tnere 
imanis 6); Vom Wesen der Wahrheit (1943); Brief über den 
bhysik fines (1947); Holzwege (1949); Einführung in die Meta- 

ae 953); and Vorträge und Aufsätze (1954). iy 
Of bein, is und Zeit Heidegger sets out to discover “the meaning 
investi oe (Sein). He holds that a necessary preliminary is an 
Of so ne ion of human being (Dasein), carried out, not in terms 
ME: as “substance” or 

men are practically 


Cause,” b 
C 
oncerned When 


cated theoretical conceptions such 
ut in terms of the tools with which 
and of men’s basic situation, aims and moods. 
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considered in this way human existence is seen to be grounded in 
care and dread and to consist in projects brought to nothingness in 
death. Although Heidegger acknowledges the influence of Sören 
Kierkegaard, he denies that he himself is an existentialist, but 
nevertheless Sein und Zeit was important in the development of 
the atheistic form of existentialism. Heidegger continued to em- 
ploy the method, prominent in Sein und Zeit, of basing meta- 
physical assertions on the literal meanings of the roots of German 
words and amplified it with parallel discussions based on the 
etymology of Greek philosophical terms. He holds that the basic 
metaphysical question is “Why is there something rather than 
nothing at all?”, emphasizes fate and destiny and asserts that 
although Christian faith exists “here and there,” in the 20th- 
century world “God is no longer a living God” (“Nietzsche’s Wort 
‘Gott ist tot’” in Holzwege, pp. 234-235). Nevertheless he also 
says that in poetry the holy beings or the gods are “named” and 
communicated to the people. 

BrsurocrapHy—G. Ryle, critical notice of Sein und Zeit in Mind, 
new series, vol. xxxviii, pp. 355-370 (1929); A. de Waelhens, La Philoso- 
phie de Martin Heidegger (1942) ; W. Brock (ed.), Existence and Being 
(1949), an outline of Sein und Zeit with translations of four of Heideg- 
ger’s essays; C. Astrada, K. Bauch and others, Martin -Heideggers 
Einfluss auf die Wissenschaften (1949), essays written for his 60th birth- 
day; Karl Lowith, Heidegger: Denker in diirftiger Zeit (1953). 

(H. B. A.) 

HEIDELBERG, a town of Germany which after partition 
of the nation following World War II was incorporated in the 
Land (state) of Baden-Württemberg, Federal Republic of Ger- 
many. It lies mainly on the south bank of the Neckar river, at the 
point where it emerges from the forested hills of the Odenwald into 
the Rhine plain. Pop. (1961) 125,264; in addition there were large 
numbers attached to the U.S. military headquarters in Europe, 
which was established in Heidelberg in 1947. 

There has been settlement in the area from earliest times and 
the town is first mentioned in 1196. The narrow Neckar valley 
determined the development of Heidelberg. From the beginning 
there was one main street parallel with the river; and this remains, 
though the Hauptstrasse is now paralleled by the Friedrich-Ebert 
Anlage, which runs into a broad two-way road (Kurfürsten Allee) 
bordered by gardens leading to the new station (1955). The 
town, which has grown enormously during the 20th century, ex- 
panded into the Rhine plain so that the layout of the old town 
remains basically unchanged. Heidelberg’s charm lies less in in- 
dividual buildings than in its setting, with wooded hills (white 
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BY COURTESY OF THE GERMAN TOURIST INFORMATION OFFICE 
THE TOWN OF HEIDELBERG FROM THE NECKAR RIVER. 


IN THE FOREGROUND 
Is THE KARL-THEODORE BRIDGE (ERECTED IN 1786) WITH ITS TWO-TOWERED 
GATE; IN THE BACKGROUND IS THE CASTLE (CONSTRUCTION BEGUN IN THE 
13TH CENTURY) 
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with cherry in spring; red, gold and black in autumn) sloping down 
to the river and, 330 ft. up, the misty, rose-red ruin of the castle. 
The river is spanned by three bridges. The oldest of them, the 
Alte Brücke, with its gatehouse, dates from 1786-88 and is the 
fifth to be built there. It was destroyed by the German army in 
1945 and was rebuilt after World War II. The only private 
house in the town to survive the razing by Louis XIV’s troops in 
1693 (see PALATINATE) is the Renaissance Haus zum Ritter 
(1592), now a hotel. Much building is 18th-century; e.g., the 
Rathaus, Karlstor and the Kurpfalzisches museum. Of the 
churches, the Heiliggeistkirche and the Peterskirche are originally 
15th century. The Jesuitenkirche is a fine, austere baroque hall 
church begun in 1712. 

The castle is, however, the chief focus of interest historically, 
The earliest building there was 12th-century; the first of which 
much is known dates from Rupert III (d. 1410). Otto-Heinrich 
(Ottheinrich; d. 1559) built the beautiful early Renaissance wing; 
the fine late Renaissance wing (the Friedrichsbau) was added 
(1601-07) under Frederick IV. On the west side the Elisa- 
bethenbau or Englischen Bau (1618) was built by Frederick V, 
the “winter king of Bohemia,” and named after his wife, daughter 
of James I of England, the “eclipse and glory of her kind,” accord- 
ing to Sir Henry Wotton. For her too was built the Elisabethentor, 
a gateway which, the story goes, Frederick had built overnight for 
his wife’s birthday. The fountain in the central courtyard is 
decorated with four granite columns from Charlemagne’s palace 
at Ingelheim. In a cellar is the vat built in 1751 with a capacity 
of 49,000 gal. After being despoiled by the French in the 17th 
century, the castle was struck by lightning and reduced to ruin 
in 1764, The Friedrichsbau was elaborately restored and rendered 
habitable between 1897 and 1903. 

Heidelberg university was founded by Rupert I (1386) and is 
the oldest university in Germany. Its two main buildings are the 
old university (1712) and the new university (1930-32). In the 
old university is the Karzer, formerly a student prison, and in 
the new the Hexenturm, originally part of the medieval town 
fortifications, 

Heidelberg is connected by Autobahn with Mannheim (13 mi, 
N.W.) and is a road and railway junction, Since World War IL 
the number of small- and medium-sized factories has greatly in- 
creased. Goods produced include suitcases (by the largest Ger- 
man firm of its kind), metalware, protective clothing for X-ray and 
atomic work, electrical appliances and floor and wall coverings. 
The town’s main business, however, is the tourist trade. The castle 
is visited by over 2,500,000 people every year. (M. Kt.) 

HEIDELBERG CATECHISM, the most widely used con- 
fession of faith among the Reformed Churches, was drafted as 
part of an attempt by the elector Frederick ILI the Pious of the 
Palatinate to complete the religious reformation of the domains 
he had inherited in 1557 and yet to conciliate as many as possible 
of the contending Protestant parties. The extreme Lutheran 
party was ranged against both the milder Melanchthonian- 
Lutheran and Reformed parties. Frederick gave the lead to the 
Reformed but sought to make of it a conciliatory party. Under 
his guidance, a group of scholars led by Caspar Olevianus, the 
superintendent of the Palatinate church, the theological faculty 
of the University of Heidelberg—Pierre Boquin, Emmanuel Tre- 
mellius and Zacharias Ursinus—together with the court physician 
Thomas Erastus, the court preacher Michael Diller and others, 
drew up a four-point program: certain practical reforms, the 
Heidelberg Catechism (1563), the Palatinate Church Order (1563) 
and the Palatinate Consistory Order (1564). 

The Heidelberg Catechism seems to have been drawn up initially 
by Olevianus and Ursinus on the basis of earlier catechisms or 
catechetical works written by themselves. Borrowings from a 
catechism (1552) by Martin Micronius (himself dependent on 
Johannes a Lasco), another by the preachers of Embden (1554) 
and from works by Calvin, Bullinger and others are evident. The 
elector, a careful student, was an active participant. 

The irenic character of the Heidelberg Catechism was due to 
the elector’s hope that it might form the basis of a conciliation 
among the contending Protestant parties. Only on the matter of 
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the sacraments was it a Reformed document. However, evini 
this the authors sought to bring their Reformed statements as 2 
to the moderate Melanchthonian-Lutheran position as they oe 
This was accomplished by using general rather than Precise lan, 
guage on these topics. The doctrine of predestination, much cy: 
troverted, was very mildly stated. Positively, the strength and the 
appeal of the catechism lay in its orientation. The whole thru 
of the work was practical and devotional rather than intellectual 
dogmatic or polemical. 

The Heidelberg Catechism failed.to conciliate the warring gr 
in Germany, but it was accepted and used far beyond the borden 
of the Palatinate. It has been translated into more than 25 lan 
guages and dialects, and is still regarded as the most appealing ai 
perceptive Reformed statement of the Christian faith, 

See also Catecism: Reformed; CoNFESSIONS oF Fang 
Protestant: Reformed Churches. 

Brstrocrapuy.—P. Schaff, Creeds_of Christendom, vol. i, pp. % 
ff., vol. iii, pp. 307 ff., with bibliography including references to Englid 
translations, 6th ed. (1931); S. R. Fisher (ed.), Tercentenary of th 
Heidelberg Catechism (1863); A. Lang, Der Heidelberger Katechismm 
(1913); Karl Barth, Die christliche Lehre nach dem Heidelbene 
Katechismus (1949). (L. J. B) 

HEIDELBERG JAW, the name given to a_prehistori 
hominid mandible found in 1907 in the great sand pit at Maut 
near the Elsenz river, 6 mi. S.E. of Heidelberg. The fossil faum 
indicated a warm climate, with elephant, rhinoceros, horse, bisi, 
lion and many other species typical of Middle Pleistocene inter. 
glacial deposits. The mandible is probably between 300,000 ant 
400,000 years old. 

Description.—The mandible, almost perfectly preserved, his 
15 teeth (one was lost in 1945); the crowns of four are brokes 
away. The jaw is large and massive. The horizontal rami m 
heavy and thick (23 mm.) in cross-section; ‘There is no chin, 
but the bone recedes below the anterior alveolar region, 
ascending rami are nearly as broad (60 mm.) as they are high (6 
mm.), the mandibular notch is shallow, the coronoid process blurt 
and rounded. Though the jaw looks apelike, the teeth are cleatly 
human. The dental arch is parabolic, without diastema; the im 
cisors, canines and premolars not far removed from thos @ 
modern man. Only the molars are markedly larger, but still 
for the large jaw, though their pulp cavities and curtailed rot 
are reminiscent of the later Neanderthal man. 

Comparison.—Remarkable for being simian in form and hum 
in dentition, the fossil is difficult to place; it is virtually a lot 
representative of a type of man distinct from both Neander 
and Peking man. (Such individual fossils may be mislea’ 
since heavy thick bones survive better than lightweight bones 
need not be typical of their kind.) They are the nearest iis 
fossil hominid species, though mandibles recently discovered # 
Montmaurin (S.W. France) and Ternifine (Algeria) have featur 
in common with the Heidelberg fossil. Heidelberg man was pi 
ably a forebear of Neanderthal man; anatomy and chrono 
support this view. The fossil, kept at Heidelberg university: © 
named Homo heidelbergensis by O. Schoetensack. See also i 
TOCENE Epocu: Life of the Pleistocene Epoch; MAN, Evo? 
or: Pithecanthropus. í 

BIBLIOGRAPHY. —0O. Schoetensack, Der Unterkiefer des Homo wit 
bergensis (1908) ; M. Boule and H. V. Vallois, Fossil Men: @ Te ) 
of Human Palaeontology (1957), (B. G. i, 

HEIDENHEIM, a town of Germany which after partition 
the nation following World War II was located in the Lond is 
of Baden-Wiirttemberg, Federal Republic of Germany, lies oral 
Brenz river, 50 km. (31 mi.) N.E. of Ulm. Pop. (1961) 4% 
The town, which received municipal privileges in 1356 and is 
centre of an administrative district, is overlooked by the ber 
castle (with museum) of Hellenstein, standing on a hill 1,99? 
high. Its industrial products include turbines, paper-makinë 
electrical machinery, cotton goods, woolen blankets, rubber £ n 
and cigars. Heidenheim is also the name of a village |! mi 
mi.) S. of Gunzenhausen, Bavaria, famous for the Benedi 
abbey which formerly stood there. Founded in 748 by the 10 
of Eichstätt, the abbey was plundered by the peasantry u 
and closed in 1537; the church was restored. 
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_HEIDENSTAM, (KARL GUSTAF) VERNER VON 
(1859-1949), Swedish poet and prose writer, who won the Nobel 
for literature in 1916 and whose reputation rests on his lyrical 
| poetry, Was born, July 6, 1859, at the manor house of Olshammar, 
the province of Närke, which inspired much of his poetry, A 
delicate boy, in 1876 he was sent to the middle east and after his 
first marriage (of three), in 1880, lived in Italy, France and for 
several years in Switzerland, where he had an important meet- 
ing with Strindberg. On return to Sweden, he published Vallfart 
och vandringsdr (1888), richly coloured poems based mainly on 
impressions of the east : early study of painting gave all his literary 
work a strong sense of colour. Original and imaginative, it formed 
= a protest against naturalism and marked the beginning of the lit- 
erary renaissance of the 1890s. Similar in effect were Endymion 
| (1889), a novel set in Damascus, and Hans Alienus (1892), a 
fanciful epic describing a pilgrimage in search of beauty through 
various ages and countries, partly suggested by Childe Harold, 
Travel sketches, full of wit and psychological observation, were 
l collected in Från Col di Tenda till Blocksberg (1888). 
Heidenstam’s second collection of poems (1895), expressing per- 
sonal feelings with great richness of texture, marks a transition 
to love of home and nationalism, which culminated in the famous 
Karolinerna, 2 vol. (1897-98; Eng. trans. The Charles Men, 1920), 
= impressionistic stories of Charles XII and his followers. His his- 
torical writings were continued with Heliga Birgittas pilgrimsfard 
(1901); Folkungatrédet, 2 vol. (1905-07) a powerful story of 
ancient and medieval Sweden; and a book for schools, Svenskarna 
och déras hövdingar, 2 vol. (1908-10; Eng, trans, The Swedes and 
their Chieftains, 1925). His third and greatest collection of poetry, 
Nya Dikter (1915), contains lyrics comparable with those of 
Goethe, For the rest of his life he did not publish anything; after 
his death, at Gvralid, May 20, 1940, some of his literary remains 
were edited, the most notable being Ndr kastanjerna blommade 
(1941), charming evocations of the Olshammar of his childhood. 
of episod works were edited by F. Böök and K. Bang, 23 vol. 

1943-44). 

BisttocrapHy.—H. Kamras, Den unge Heidenstam (1942) ; F. Böök, 
V, von Heidenstam (2 vol., 1945-46; 2nd ed., 1 vol, 19 9); K. Bang, 
Vägen till Övralid (1945) and ‘Soralia (1946); S. Björk Heidenstam 
Och sekelskiftets Sverige (1946); G. Axberger, Diktaren och elden 
(t950), (H, Ks.) 

HEIJERMAN S, HERMAN (1864-1924), the greatest 
Dutch dramatist of his day, a realistic writer and a political radi- 
cal, Of Jewish origin, he was born in Rotterdam, Dec. 3, 1864. 
He failed in business, became a journalist in Amsterdam and wrote 
4 few naturalistic novels, expressive of his social sympathies, ¢.g., 

mantstad (“Diamondtown,” 1904), which was set among the 
Amsterdam diamond cutters. He also depicted the joys and sor- 
rows of poor Amsterdam Jews in countless sketches, often humor- 
us, signed by “Samuel Falkland.” He became an important play- 
p and brought to the theatre a sharply naturalistic view of 
y. 
Heijermans first came to realize the theatre’s potential while 
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Working in Berlin and founded his own company when he re- 
tumed to the Netherlands. His plays were performed in many 
countries: though for the most part.no longer topical, they are 
Worthwhile because Heijermans was a true playwright. No 
t Dutch dramatist has known how to achieve such dramatic 
in Plays often staged include Ghetto (1898; Eng. trans, 
i655): Het Zevende Gebod (The Seventh Commandment, 
1912. | Op Hoop van Zegen (1900; Eng. trans. The Good Hope, 
“bg Allerzielen (“All Souls,” 1904), De Opgaande Zon 
(The Eng. trans. The Rising Sun, 1926); and De Wijze Kater 
he Wise Tom-Cat,” 1918). Like many of his contemporaries, 
ijermans joined the socialists, and he often wrote very tenden- 

$ ly. He died in Zandvoort, Nov. 22, 1924. 
tig oe L. Flaxman, Herman Heijermans angi His \Draras 
of th ILBRONN, a town of Germany which after the partition 
nation following World War II was in the Land (state) of 
the Neg tttemberg in the Federal Republic of Germany, lies on 
by vin t, 50 km. (31 mi.) N: of Stuttgart by road, surrounded 
yards and roads, Pop. (1961) 89,091. It occupies the 
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site of an old Roman settlement; it is first mentioned in 741, 
and the Carolingian princes had a palace there. Its name—origi- 
nally Heiligbronn, or holy spring-—refers to a spring of water which 
issued from under the high altar of the church of St. Kilian. 

The older streets are narrow and contain a number of high 
turreted houses with quaint gables. The principal public buildings 
are the church of St. Kilian (restored 1886-95) in the Gothic and 
Renaissance styles, begun about 1019 and completed in 1529, with 
a tower 210 ft. high, a beautiful choir and a finely carved altar; 
the town hall (Rathaus), founded in 1540 and possessing a curious 
clock made in 1580; the house of the Teutonic knights (Deutsches 
Haus); the Roman Catholic church of St. Joseph, formerly the 
church of the Teutonic Order; and the tower (Diebsturm or 
Gétzenturm) on the Neckar. The town is highly commercialized, 
being a transloading point on the Rhine-Neckar shipping route, 
Principal manufactures include gold, silver, steel and ironware; 
lead, chemicals, paper and leather. There is an important food- 
stuffs factory. 

HEILUNGKIANG (HEI-LUNG-CHIANG SHENG), northern- 
most of the three Manchurian provinces of China. It is named for 
the Amur river, which is known as Hei-lung-chiang (Black Dragon 
river) in Chinese, and forms the northern border of the province. 
Heilungkiang has an area of 178,996 sqmi, and a population of 
(1957 est.) 14,860,000. Its capital is Harbin. 

The black chernozem soils of Heilungkiang favour the growing 
of wheat, which is planted to a large extent in large mechanized 
state farms established by new settlers in the northern virgin lands 
of the province. Other important crops are sugar beets, soybeans 
and flax. Timber is felled in the Little Khingan mountains around 
the lumber town of Ichun. The principal mineral resources are 
coal, which is mined at Hokang, Shwangyashan and Kisi, and gold, 
which occurs in placers along tributaries of the Amur river. 

Most of the province's large cities are situated along the Chinese 
Eastern railroad, which crosses Heilungkiang from northwest to 
southeast, and along the Sungari river, a navigable tributary of the 
Amur. Harbin, with a population of (1958 est.) 1,595,000, is 
the principal manufacturing and transportation centre, with ma- 
chine building and agricultural processing industries. Other cities 
and their 1953 population are Tsitsihar (704,000 [1958]), Mu-tan- 
chiang (Mutankiang; 151,400) and Chia-mu-ssu (Kiamusze; 146,- 
000). (T. Sp.) 

HEIM, ALBERT (1849-1937), Swiss geologist, whose 
Mechanismus der Gebirgsbildung is a classic study of the dynamics 
of mountain building, was born at Zürich on April 12, 1849. He 
was educated at Ziirich and/Berlin universities, and was a pupil of 
Arnold Escher von der Linth, one of the founders of Swiss geology, 
whom he succeeded in the chair at the Ziirich polytechnic (1873), 
He became director of the Swiss Geological commission, serving 
in this capacity for 30 years. With E. Schmidt he prepared the 
geological map of Switzerland (2nd ed. 1912). Heim’s researches 
on the structure of the Alps threw light on the structure of moun- 
tain masses in general, He traced the Alpine folds from minor to 
major stages, and illustrated the remarkable. foldings and over- 
thrust faultings with the aid of drawings. He died at Ziirich on 
Aug. 31, 1937. 

Besides Mechanismus der Gebirgsbildung (1878), Heim's major 
contributions include Handbuch der Gletscherkunde (1885) and 
Geologie der Schweiz (1916-22). (G ER) 

HEIMDALL (Hempartr), in Norse mythology, the watch- 
man of the gods. Called the shining god, he dwells at the entry 
to their world. He needs less sleep than a bird, can see a hundred 
leagues and can hear grass growing on meadows and wool on 
sheep. An obscure myth says that he was born of nine mothers. 
Heimdall keeps the “ringing” horn, Gjallarhorn, which may be 
heard throughout heaven, earth and the lower world; he will sound 
it to summon the gods when their enemies the giants draw near 
at the Ragnarök, the end of the world of gods and men, See also 
GERMANIC MYTHOLOGY AND Heroic LEGENDs, (G. T.-P.) 

HEINE, HEINRICH (originally Harry) (1797-1856), one 
of the greatest German lyric poets and an outstanding satirist and 
publicist, was born at Diisseldorf on Dec. 13, 1797, the eldest 
of the four children of Jewish parents, Samson Heine and Betty 
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(Peierche) van Geldern. He took the name Heinrich at his bap- 
tism in 1825. Owing to the French occupation of the grand 
duchy of Berg (1806-13), his education inspired in him an ardent 
love of liberty and hero worship for Napoleon (Die Grenadiere, 
Das Buch Le Grand and passim). Destined for a commercial ca- 
reer, he made a bad start at Frankfurt am Main and was sent to his 
millionaire uncle, the banker Salomon Heine, at Hamburg (1816- 
19), for his father’s health had declined and his business had failed. 
Heine was set up on his own, but the firm Harry Heine & Co.went 
bankrupt within a year and thereafter relations between the mil- 
lionaire and the poet were often strained. The latter's sufferings 
at Ottensen, his uncle’s country seat, are described in the poem 
“Affrontenburg,” written 30 years later; they were intensified by 
his unrequited passion for “Molly,” presumably his cousin Amalie 
Heine. Being unfit for commerce, Harry was sent to Bonn to 
read law; but he preferred to study literature under A. W. Schlegel, 
moving on to Gottingen in 1820. Rusticated for six months be- 
cause he had challenged a fellow student to a duel, he went to 
Berlin where he sat at the feet of Hegel and the classical scholar 
Friedrich Wolf. He frequented the salon of Karl August and Rahel 
Varnhagen von Ense and other literary and intellectual circles, and 
belonged to the Society for the Culture and Learning of the Jews. 
In 1821 he published a volume of Gedichte and in 1823 Tragédien 
nebst einem lyrischen Intermezzo. The tragedies, Almansor and 
Ratcliff, showed no great promise; but the lyrical sequence con- 
tained a number of those songs made famous by the settings of 
Schubert, Schumann, Mendelssohn, Liszt, Brahms, Wagner, Hugo 
Wolf and others. Yet already in this collection the pure melodies 
of the love lyrics were mingled with ironical, flippant and’ even 
cynical strains in a deliberate effort at emotional truth. 
In 1823 the civil disabilities against the Jews were again en- 
forced; rather than accept baptism Heine decided to become a 
journalist in Paris. He went to Hamburg to obtain his uncle’s 
consent, and found passion overwhelming him again, “grafting a 
new folly on to the old,” as he put it. This has been plausibly 
interpreted by E. Elster to mean that he had fallen in love for the 
second time with a daughter of Salomon Heine, Amalie’s younger 
sister Therese. He fled from Hamburg to Cuxhaven, where his first 
sight of the sea and his first experience of a storm aroused that 
feeling of kinship to which we owe his magnificent Nordsee cycles. 
An incensed letter from his uncle, threatening to cut off his meagre 
allowance because it had been anticipated, added to his emotional 
turmoil. The Paris scheme was dropped and Heine- returned to 
Gottingen in January to prepare for his final examination. His 
excursion to the Harz mountains that autumn was to bring him 
fame, but his visit to Goethe in Weimar on Oct. 2 resulted in a 
snub and he was in very low spirits when, having passed the writ- 
ten examination, he was baptized privately on June 28, 1825, in 
order to proceed to the public disputation on July 20, at which he 
obtained the degree of doctor of laws. He felt this “apostasy” 
keenly, although he was neither a practising nor a professing Jew, 
and it never procured him any practical advantage; but the strik- 
ing success of Reisebilder I (Heimkehr, Harzreise, Nordsee 1) 
in 1826, followed by Reisebilder IJ (Nordsee II, Nordsee III, 
Ideen oder das Buch Le Grand, Briefe aus Berlin) in 1827 and 
Buch der Lieder in the same year opened up literary prospects. 
Buch der Lieder, which ran through 13 large editions in Heine’s 
lifetime, placed him in the first rank of contemporary poets. As 
a ballad poet he is unrivaled; and the best of his love lyrics crys- 
tallize in a few short, exquisite’ verses his poignant personal emo- 
tions, combining the charm and simplicity of the folk song with 
informal modern ‘speech. Musical and magical, they are, as 
Benedetto Croce was to say, “pure and transparent as a dew-drop.” 
The Nordsee cycles in free rhythms echo the stormy splendour, 
the ceaseless ebb and flow, the gentle murmuring and the breath- 
less calm of the sea which harbours Heinesque Homeric divinities. 
A new note too was struck in the prose sketches in the Reisebilder, 
written in a flexible, vivid and racy style. They are intensely 
subjective and multiple in mood, witty, captivating, exasperating, 
challenging, daring and provocative. Heine, who needed a cou- 
rageous publisher for such works, had found one in Julius Campe; 
but this best-selling author was never remunerated adequately; so 
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that, between his uncle and his publisher, the poet was perpetually 
on the rocks. 3 
Things were rather easier in 1827, however, and Heine, attracted 
by the fame of George Canning, was in London from, April to 
August. “Never send a poet to England,” he moaned, aghast at 
English materialism. He saw all the sights and assiduously fre. 
quented the house of commons, admiring English liberal instity. 
tions and continuing to revere Canning. But what with Englands 
treatment of Napoleon and Byron, its stiffness and coldness, its 
cooking and its climate, he returned to Germany a) full-blown 
Anglophobe. Worse still, he returned in very bad odour with 
Salomon, having cashed a letter of credit on the London house of 
Rothschild which had been entrusted to him merely to serve as 
an introduction, Fortunately Baron J. F: Cotta, the well-known 
liberal publisher, offered him the joint editorship of Neue politische 
Annalen, and Heine went to Munich in the autumn of 1827 to 
take up this work. He found it uncongenial, and the news of 
Therese’s marriage increased his depression. It was somewhat 
lightened when the minister for the interior, Eduard von Schenk, 
proposed him for the chair of German literature in Munich uni- 
versity. He left for a holiday in Italy in July, fully expecting to 
hear in Florence that Louis I of Bavaria had approved the appoint- 
ment, But it did not go through owing to the machinations of 
the Catholic party in Munich and also, or so Heine believed, to the 
poet August von Platen, who brought out a vicious lampoon in 
1829, Der romantische Oedipus, reviling Heine as a “baptised Jew.” 
Heine retaliated in “Die Bader von Lucca” (Reisebilder ITL, 1829), 
holding Platen up to ridicule as a pitiable poetaster and a sexual 
pervert. By this witty but scurrilous retort he incurred wide- 
spread odium; and his next book, Nachtrége su den Reisebildem 
(1831), was banned in Prussia as pernicious, blasphemous and 
obscene, stock epithets at the time for anything liberal and un- 
orthodox. Persona non grata in Germany, Heine now turned his 
eyes once more toward France. He had been profoundly, stirred 
by the July revolution in 1830 and believed that Saint-Simonism, 
which was daily gaining converts in the French capital, was the 
religion of the future. He took farewell of Germany in his preface 
to Robert Wesselhift’s Kalildorf über den Adel (1831), in which 
he voiced his rage against the suppression of the Polish insurrection 
and against the reactionary governments of Germany, Austria ani 
Russia, and saluted revolutionary France, Having shot this bolt, 
he left his native land and arrived in Paris in May 1831 for what 
was to be a lifelong exile. h 
A curious state of affairs awaited him: the implacable enmity 
of the German refugees, with Ludwig Borne at their head. 
latter; like Heine a baptized Jew, and a witty, singleminded an 
powerful publicist, was an out-and-out revolutionary, rigid 
puritanical. He regarded his more moderate young compatriot 8 
a traitor to the cause, took the darkest view of his. private 9 
and pursued him with unrelenting malice, whereas Heine was ee 
comed with open arms by the French literary and intellectual gt 
cles and was on intimate terms with many of the romantic poets: 
The historian Thiers, then the all-powerful president of the cous 
cil, apparently tried to persuade him to accept French nationality 
and place his gifts at the service of France. This would have # 
sured his future; but he declined the offer, although in 1835 he 
accepted a pension de secours of 4,800 francs annually from a 
secret funds. ‘This did not influence his political opinionsi- 
he criticized the July monarchy sharply sometimes in his arti ) 
for Cotta’s Augsburger Allgemeine Zeitung (1831-32 and 18 fi 
These were collected and published under the titles Franzi 
Zustinde (1832) and Lutezia (1854), appearing almost simu 
neously in German and French. His account of 
German literature (Zur Geschichte der neueren schönen hl 
in Deutschland, 1833; expanded into Die romantische SO” 
1835) also appeared in French in L’Europe littéraire in 1833 
his history of German religion and philosophy, published ins 4 
II (1835) was given in French in La Revue des deux moni 
1834. sat 
The two books about Germany are impregnated with sai 
Simonian ideals and expound the gospel of the new religion "y 
aimed at establishing a perfect harmony between the spirit am 
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flesh. Heine preached it with a poetical fervour and an infectious 
enthusiasm which won him disciples in Germany and helped to 
precipitate the catastrophe which overtook him and his Young 
German followers in Dec. 1835; when both federal and Prussian 
edicts placed the works`of the whole school under a perpetual ban. 
In 1836 this took the somewhat milder form of a special Prussian 
censorship; but for many years Heine and his fellow victims, 
Ludolf Wienbarg, Heinrich Laube, Karl Gutzkow and Theodor 
Mundt, were effectively muzzled by it. 

This disaster coincided with Heine’s devastating passion for 
Crescentia Eugénie Mirat, a young assistant in a little glove-and- 
shoe shop, whom he called. Mathilde, and took to live with him. 
He married her in 1841 on the eve of a duel with Solomon Strauss, 
the result of a slanderous passage inserted at the eleventh hour 
into his self-justificatory book on Bérne, who had died in 1837. 
Bitter polemics of one sort or another darkened the years 1836-41, 
during which Heine was mentally and physically at a low ebb. 
Mathilde had anything but a soothing influence, and the censor- 
ship inhibited free production, although two beguiling prose works, 
“Florentinische Nächte” and “Elementargeister” (Salon II, 1837), 
managed to slip through. His health, and especially his eyes, gave 
cause for alarm; he was in dire financial straits and once more 
estranged from his uncle. Happily a reconciliation was effected 
in 1838, and an allowance of 4,800 francs annually granted him 
for life. This, with his government pension, eased the situation, 
and a visit to Cauterets in the Pyrenees brought about a poetical 
resurgence which produced in 1843 the enchanting, half-romantic, 
half-satirical epic poem, Atta Troll, published in book form in 1847. 

Heine was'a devoted son and brother; and in 1843, risking ar- 

test, he traveled to Hamburg after a 12 years’ absence to see his 
mother and his sister Charlotte, returning for another visit in 1844. 
‘The renewed contact with his native land inspired Deutschland, ein 
Wintermiirchen (1844), a scintillating, hard-hitting, topical and 
yet visionary satire, applauded by the liberal-minded and banned 
throughout Germany. 
, In Dec. 1844 Salomon Heine died. His will contained no men- 
tion of the pension he had promised his nephew; and the ensuing 
conflict with his son and heir, Carl Heine, aggravated the spinal dis- 
tase which was already incapacitating the poet and which for the 
last eight years of ‘his life (1848-56) confined him, half-blind and 
paralytic, to his “mattress-grave.” 

His mental and physical anguish resulted in an extraordinary 
flow of poetical inspiration, producing Romanzero (1851), Gedichte 
1853 und 1854 (1854) and some remarkable posthumous poems. 

prose works of the period also witness to-unimpaired intellec- 
tual and imaginative powers: Doktor Faust, ein Tanzpoem (1851), 
the Nachwort to his Romanzero (1851), “Gestindnisse” and 
ome im Exil” (both in Vermischte Schriften, 1854). But his 
ercest energies were bent on the revision and completion of his 
cea which had occupied him at intervals most of his life. 

nly a mutilated but charming fragment has survived, and it is 
es believed that the Salomon Heines destroyed what had 
a many years a casus belli between the poet and his rich 
ts lons. The last months of Heine’s life were lightened by 

mille Selden. (Elise Krinitz), whom he called “La Mouche.” 
fa Were passionately attached to each other, and she inspired 
Sii ASERS poems, the last and one of the loveliest he ever 
in AT based on a dream. She called it La Fleur de la Pas- 

{ee mer Meissner, who first published it, called it Für- die 
me life was torn by conflicts, and his personal satire often 
Seas Aa the bounds of decency; but he fought tyranny both in 
laught nd in prose with such kindling wrath and such annihilating 
ii thas as to justify his proud claim to have been a good soldier 
Prophetic. ‘of liberation, A passionate sense of justice and a deep 
Prose tks pain inform his political works; and in his mature 
innate a rilliant wit and poetical imagination counteract the 
his poet ency toward self-pity and self-display also apparent in 
thytholoos Religiously disorientated, he depicted in many striking 

a 2 poems, prose monographs and sudden flights of fancy 

se na ct between paganism and Christianity in his own breast; 

Passages greatly influenced the English Neo-Hellenists, in 
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particular Swinburne and Pater, while his more satanic moods were 
echoed in Baudelaire’s Les Fleurs du Mal. His unfinished novel, 
Der Rabbi von Bacherach, as well as “Jehudah ben Halevy,” in 
Romanzero, and several other poems, not to mention his short- 
lived mattress-grave “conversion,” show him groping vainly after a 
shattered faith. Heine’s later poems are greater than those in 
Buch der Lieder, although they are more diffuse on the whole and 
suffer from lack of inner harmony to an even greater extent. The 
themes are often macabre; the satire is more searing, the tone is 
more tragic, the laments.are more piercing, the compassion is pro- 
founder, the hatred more demonic, the love deeper and more in- 
tense. As for the humour, it is, said Havelock Ellis, “a modern 
development of the humour of the mad king and the fool in Lear 
—that humour which is the last concentrated word of the human 
organism under the lash of fate.” For a portrait of Heine see 
article GERMAN LITERATURE, 

Brsriocrarny.—Editions: Sémmtliche Werke, ed. by A. Strodtmann, 
21 vol. (1861-66; supplementary vol. 1869 and 1884); Sdmmtliche 
Werke, ed. by E. Elster, 7 vol. (1887-90); revised ed. 4 vol. (1924), 
unfinished ; Sdmmiliche Werke, ed. by O. Walzel, 10 vol. (1910-15; in- 
dex 1920). 

For his letters, see Briefwechsel, ed. by F. Hirth, 3 vol. (1914-20) ; 
Briefe, ed. by F. Hirth, 6 vol. (1950-56). See also Gespräche mit 
Heine, ed. by H. Houben (1926). 

English translations: The Prose Works of Heinrich Heine, ed. by 
Havelock Ellis (1887); The Works of Heinrich Heine, trans. by C. G. 
Leland and others, 13 vol. (1892-1905) ; The Poems of Heine, trans. 
by E. A. Bowring (1884); The Poems of Heinrich Heine, trans. by 
L. Untermeyer (1938) ; Heinrich Heine: The North Sea, trans. by 
Vernon Watkins (1955). 

Biography and Criticism: Matthew Arnold, Essays in Criticism 
(1902); H. G. Atkins, Heine (1892); G. Brandes, Young Germany 
(Eng. trans. 1905) ; Max Brod, Heinrich Heine, and ed. (1956) ; E. M. 
Butler, The Saint-Simonian Religion in Germany (1927), The Tyranny 
of Greece over Germany (1935), Heinrich Heine (1956) ; M, A. Clarke, 
Heine et la monarchie de juillet (1927); George Eliot, Essays and 
Leaves from a Notebook (1884); B. Fairley, Heinrich Heine, An Inter- 
pretation (1954); F. Hirth, Heinrich Heine und seine französischen 
Freunde (1949), Heinrich Heine, Bausteine 2u einer Biographie (1950) ; 
H. Hiiffer, Aus dem Leben Heinrich Heines (1878), Gesammelte Auf- 
sätze über Heine (1906); J. Legras, Henri Heine, Poète (1897); H. 
Lichtenberger, Henri Heine, Penseur (1905); S. Liptzin, The English 
Legend of Heinrich Heine'(1954) ; L. Marcuse, Heinrich Heine (1932) ; 
A. Meissner, Heinrich Heine, Erinnerungen (1856) ; W. Rose, Heinrich 
Heine: Two Studies of his Thought and Feeling (1956) ; C. Selden, Les 
derniers jours de Henri Heine (1884); A. Strodtmann, Heinrich Heines 
Leben und Werke, 3rd ed, (1884); L. Untermeyer, Heinrich Heine 
(1938) ; H. Uyttersprot, Heinrich Heine (1953); H. Walter, Heinrich 
Heine (1930); A. Weill, Souvenirs intimes de Henri Heine (1883) ; 
M. J. Wolff, Heinrich Heine (1922). (E. M. Br.) 

HEINEMANN, WILLIAM (1863—1920), British publisher 
who introduced:an international outlook into British publishing, 
was born in Surbiton, Surrey, on May 18, 1863. In 1890 he set 
up in London without any previous experience and immediately 
made available for the first time direct English translations of 
Dostoevski; Turgenev and, in part, Tolstoi. Thus were the Rus- 
sian masterpieces first adequately presented to the English reading 

ublic. 

i Heinemann also introduced to the English theatre the plays of 
Ibsen, translated by William Archer, and launched such series as 
the Ars‘Una and the surviving Loeb Classical Library. His liter- 
ary activities did not only concern translations; at one time or 
another he published works by R. L. Stevenson, Henry James, H. G. 
Wells, Joseph Conrad, George Moore and many others and he “dis- 
covered” John Galsworthy, Sir Max Beerbohm and Somerset 
Maugham.» Heinemann died in London on Oct. 5, 1920. 

HEINRICH JULIUS: see Brunswick, HEINRICH JULIUS, 
duke of. 

HEINRICH VON MORUNGEN (d: 1222) was one of the 
few notable courtly poets from east central Germany. A native 
of Thuringia, he spent much of his later life in the service of Duke 
Dietrich of Meissen, He died in the monastery of St. Thomas, 
near Leipzig, in'1222. His poems, of which some 33 are to be 
found in the Heidelberg manuscript, are all devoted to the fashion- 
able cult of love. While his outlook was influenced both by the 
classical schooling, consistent with his upbringing near the court 
of Hermann of Thuringia, and by courtly manners from Provence, 
his poems show more originality and spontaneity than those of his 
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contemporaries, through his vivid imagination and the intensity of 
his emotion, As a result his poems appeal to the modern reader 
more than those of any other Minnesdnger with the exception of 
Walther von der Vogelweide. 
See C. von Kraus (ed.), Des Minnesangs Frühling, 31st ed. (1954). 
(W. W. Cs.) 

HEINRICH VON VELDEKE (f. 1185) Middle High Ger- 
man poet, whose Eneide was the first German court epic to attain 
an artistic form worthy of the elevated subject matter, was born 
near Maastricht, Holland, of a noble family, and served at the 
court of Cleves. He attended Frederick I’s famous Hof-Fest at 
Mainz in 1184 and subsequently joined the court of the landgrave 
of Thuringia, in whose service he completed his greatest work 
Eneide, modeled on the French Roman d’Enéas. Eneide was writ- 
ten not in Veldeke’s native Flemish but in the Franconian literary 
language of such works as Eilhart von Oberge’s Tristan. Both 
Gottfried von Strassburg and Wolfram von Eschenbach testify 
to the value of the Eneide as an example. The language of the 
poem is simple and direct, if somewhat cramped and conventional, 
and the verse flows smoothly. 

Veldeke also wrote a religious epic, Servatius, and a number of 
lyric poems, In these, as in his epics, he appears as the ideal 
transmitter to Germany of the new literary fashions of Romance 
courtly civilization, 

See G. Ehrismann, Geschichte der deutschen Literatur bis zum 
Ausgang des Mittelalters II, 2, 1, pp. 79-95 (1954) ; and many articles 
by T. Frings and G., Schieb in Beiträge zur Geschichte der deutschen 
Sprache und Literatur (1945 ff.). (Ro. J. T.) 


HEINSE, JOHANN JAKOB WILHELM (1746-1803), 
German novelist and art critic who had a considerable influence 
on the romantic school. He was born near Ilmenau, Thuringia, 
Feb. 15, 1746. As a law student at Erfurt he met C. M. Wieland 
and through him J. W. L. Gleim (called “Father” Gleim because of 
his patronage of young poets), who in 1772 procured him the post 
of tutor in a family at Quedlinburg. In 1774 he went to Diissel- 
dorf, where he helped J. G, Jacobi in editing the periodical Jris. 
He traveled in Italy between 1780 and 1783, and after returning to 
Germany became librarian to the archbishop of Mainz at Aschaffen- 
burg. He died there on June 22, 1803. 

Heinse’s Uber einige Gemälde der Düsseldorfer Galerie (1776- 
77) stressed the dependence of artistic production upon historical 
and national circumstances and appreciated Rubens. His famous 
novel Ardinghello oder die gliickseligen Inseln, 2 vol. (1787) glo- 
tified eroticism in a kind of Utopia; Hildegard von Hohenthal (2 
vol.; 1795-96) contained stimulating musical criticism. He also 
translated Tasso (1781). His Sämtliche Schriften were ed. by H. 
Laube, ro vol. (1838) and by C. Schiiddekopf, ro`vol. (1902-25), 

and a selection by R. Benz (1944). 

BiBLIOGRAPHY.—J. Schober, J. J. W. Heinse, sein Leben und seine 
Werke (1882); A. Jolivet, W. Heinse, sa vie et son oeuvre jusqu’en 
1787 (1922) ; A. Leitzmann, W, Heénse in Zeugnissen seiner Zeitgenossen 


(1938). (A. Gs.) 

HEINSIUS, ANTONIUS (1641-1720), grand pensionary of 
Holland from 1689, the friend and supporter of William III of 
Orange, was born at Delft on Nov. 23, 1641, into the urban patri- 
ciate. He studied law in France at Orléans and practised as a 
lawyer in Delft until 1679. In that year he became pensionary 
of Delft and entered:a political career which he did not desire 
but of which -he could not free himself. He was first critical of 
the foreign policies of the stadholder William of Orange (the fu- 
ture king of England; see Witt II), but during the early 
1680s he became convinced of the necessity to fight France and 
thenceforth actively supported the stadholder. At William’s in- 
stance he was in 1689 appointed grand pensionary of Holland, a 
function which he held until his death. He was an excellent and 
intelligent collaborator of William ITI (see GRAND ALLIANCE, WAR 
oF THE), but after William’s death in 1702, during the second 
stadholderless period, his modesty and his lack of independence 
paralyzed his initiative. Though the Dutch republic had carried 
so heavy a burden in the War of the Spanish Succession (q.v.), it 
was England that achieved the greatest successes, and Heinsius was 
severely criticized in the estates of Holland. After the disappoint- 
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ing peace of Utrecht (1713) he remained suspicious of the Brig 
foreign policy. His last years were darkened by difficulties ov 
the Barrier treaty (1715) and over the British desire to bring id 
a better understanding with France. He approved of the ty; 
alliance of 1717 between England, France and the Dutch Tepubli 
but failed to secure the republic’s ratification of the abortin 
quadruple alliance of 1718, in which Austria as well as the men. 
bers of the triple alliance were to be included, Heinsiys’ 4, 
mestic policy was without vigour and he did nothing to improy 
the desperate situation of the public finances. He died at Ty 
Hague on Aug. 3, 1720. 

See H. J. van der Heim (ed.), Het archief van den raadpensiong 
A. Heinsius, 3 vol. (1867-80) ; B. vant Hoff (ed.), The Corresponden 
of John Churchill and Anthonie Heinsius (1951). (E. H.K) 

HEINSIUS (Hes), DANIEL (1580-1655), Dutch poe, 
famous in his day as a classical scholar, was born at Ghent o 
June 9, 1580. The favourite pupil of Joseph Scaliger at Leiden, 
he produced classical editions, verses and orations from an early 
age. He annotated many Latin poets and Greek writers ftom 
Hesiod to Nonnus, and the popularity of his lectures: dazzled hs 
colleagues. By 1614, he was professor of history, librarian an 
secretary to the senate, while his advice determined the publi 
ing policy of the Elzevirs. At the Synod of Dort he supports 
the condemnation of the Remonstrants, who included his cs 
friend, Grotius, and earned the official good will of the victorios 
Calvinists. Attacked by Salmasius after three decades of success, 
he failed to parry the criticisms evoked by his New Testamen 
commentary (1639). His arrogance, vanity and avarice increase] 
as his faculties declined. He published little after 1640 and del 
at Leiden on Feb. 25, 1655. U. von Wilamowitz-Moellendl 
allows him no more than an average competence as a scholar, at 
his literary productions, which include the Dutch tragedy Herodi 
infanticida (1632), reveal him as a skilful craftsman without 
originality or taste. But he deserves to be remembered for hi 
edition of Aristotle's Poetics (1611), his De tragoediae constiti 
tione (1611) which exercised a decisive influence on the Fresd 
classical theatre, and for his Dutch poetry (1616) which wast 
debted to the French Pléiade. 


See E. G. Kern, The Influence of Heinsius and 
Dramatic Theory (1949); D. Ter Horst, Daniel 


Vossius Upon Fred 
Heinsius (1948): 
(R.R. Bo.) 


HEIR, in modern usage, tends to be synonymous with the tem 
“next of kin,” that is, he who succeeds to property of a perso 
who dies without a will. In Scotland and other countries wh 
law derives from Roman law, heir has always had this ine 
Technically, in Anglo-American law, heir refers to the person t 
succeeds by descent to an estate of inheritance in land in to 
tradistinction to the person to whom personal property § i 
tributed by the executor to the next of kin. A few Uso 
dictions retain some vestiges of this distinction, which has ‘u 
abolished in England and elsewhere in the United States. ( 
INHERITANCE; INTESTATE Succession.) An heir appar 
whose right of inheritance is indefeasible provided he outliv® 
ancestor; e.g., the eldest son in such matters as titles (see. nd 
AGE). An expectant heir or heir presumptive is he whose ng 
inheritance is defeasible by the birth of a nearer heir of oe 
owner executing a will or by his death before that of the Ni 
e.g., the brother of an owner childless but capable of having ) 
dren. (A. DM 

mn of 


HEIRLOOM, in English law, strictly a chattel, or i 
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sonal property, which by immemorial usage is regar 
nexed by inheritance to a family estate. The owner 
heirloom may dispose of it during his lifetime, but hè tate 
bequeath it by will away from the estate. If he dies pe 0 
goes to his heir-at-law, and if he devises the estate it goes pe 
devisee. Such heirlooms are now almost unknown in b0 
land and the United States, and the word has acquired @ h eth 
and popular meaning and is applied to furniture, pictures 
vested in trustees to hold on trust for the person tempora ot 
titled to the possession of a settled house. Such things ® 
properly called settled chattels. An heirloom in the SIC yy 
is made by family custom, not settlement. By the Ene 


o 


2a 


HEISENBERG—HEL 


of Property act, 1925, settlements of realty and personal property 
were assimilated, 

HEISENBERG, WERNER KARL (190i- _), German 
physicist, who was awarded the 1932 Nobel prize for physics “for 
the creation of quantum mechanics,” is best known as the formu: 
Jator of the Uncertainty Principle (g.v.), He was born on Dec. 5, 
1901, at Würzburg, where his father was a professor. He studied 
theoretical physics at the University of Munich under Arnold Som- 
merfeld and obtained his doctor’s degree in 1923. In the same 
year he became assistant to Max Born at Göttingen and was ap- 
pointed lecturer there in 1924, He then worked for three years 
with Niels Bohr (g.v.) at Copenhagen, and from 1927 to 1941 he 
was professor of theoretical physics at Leipzig. From 1942 to 1945 
he was director of the Max Planck Institute for Physics at Berlin 
and from 1946 was director of the Max Planck Institute for Physics 
at Gottingen. Heisenberg’s work on the quantum theory pro- 
foundly influenced the development of atomic and nuclear physics, 
He wrote Die physikalischen Prinzipien der Quantentheorie (1930) 
and many other books and papers on quantum mechanics, atomic 
physics and cosmic rays. (W. J. Br.) 

HEJAZ (Hepyaz; Ar Hryaz), so-called from the great moun-, 
tain barrier separating the Red sea coastal plain of Tihamah from 
the inland desert plateau, is a provincial area of Saudi Arabia, 
constituting the holy land of Islam (q.v,), ‘In it are Mecca, the 
city of God, and Medina, the city of the Prophet. Formerly the 
northern border of Hejaz marched with the At Tafilah district of 
Transjordan, but in 1925 the Ma‘an province was occupied by 
British forces on behalf of Transjordan and the present de facto 
(though unrecognized by Saudi Arabia) administrative frontier 
thus runs from a point 3 mi. S. of Aqaba to Mudawwarah and 
thence to the southernmost agreed point of Jordan’s east frontier, 
Hejaz is bounded west by the Gulf of Aqaba and the Red sea and 
east by Najd and the southern districts of Al Khurmah, Ranyah 
and Bishah, The southern boundary with ‘Asir (qg.v.) is the line 
of Wadi ‘Amq, separating ‘Asir from Al Qunfudah district. (For 
Physical features see ARABIA: Regional Geography.) 

History.—(For earlier history see Arata: History.) The 
northern part of Hejaz (down to the latitude of Wajh) formed 
Part of the Nabataean kingdom 100 B.c.-a.p. 200, with its centre 
at Mada’in Salih (Egra), famous for its tombs carved in the:sand- 
stone rocks, as at Petra (qg.v.). In Midian (Madyan) also there 
Was a similar Nabataean settlement. At Tabuk and Qurayyah (to 
its north) there are clear signs of Nabataean enterprise, mainly 
agricultural. At Rawafa and near the mouth of Wadi Hamd there 
are charming specimens of small Nabataeo-Roman temples (c. 
AD. 160-170), dedicated (in a Greco-Nabataean. inscription) to 

emperors Marcus Aurelius Antoninus and Lucius Verus. ‘There 
are no remains of greater antiquity on the surface in Midian but, 
besides. the Nabataean ruins, the well of Moses (near Bada, or 
Al Bayda) and the spring near Al Maqnah (which he was said to 
lave created by striking the rock) are shown to pilgrims. In the 
mid-6th century B.c. Tayma’ was the summer capital of Naboni- 
dus, king of Babylon, the remains of whose city cover a large 
area near the oasis irrigated from the famous spring of Al Haddaj, 
Which could water 100 camels at a time. The castle of the Jew 
Samaual,, celebrated in Arab poetry for his loyalty, is also there. 

he area from Khaybar through the now empty Wadi Al Qura’ 
(riley of villages) to Medina is dotted with evidence of ancient 
ti Wish enterprise, All these historic places still await the revela- 
Ons of archaeological excavation (see also Arasta ï Archaeology). 
Sha $ nominal rule of the Hejaz remained in the hands of the 
RRA an rulers of Mecca until the religious upheavals at the be- 
the Ing of the 19th century, when the holy cities were raided by 
ash ahhabis, who were forced to submission (1818) by Ibrahim 
N the viceroy of Egypt. Hejaz came under ‘direct Turkish 
Ae ol after 1845, and to improve communications. and to 
eetten Turkish control Sultan Abdul-Hamid II began (1900) 
be Wasttuction of the railway from Damascus to Medina. Dur- 
ee War I, Sharif Husain ibn Ali, a lineal descendant of the 
iter et, revolted against the Turks in 1916-with the help of Great 
ble ek Which wanted to protect its sea route to the east, vulnera- 
© attack so long as the Hejaz railway was in Turkish hands. 
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Jidda (Juddah), after bombardment by British ships, was taken, 
then Mecca and later At Ta’if. A successful guerrilla campaign 
was carried out by T. E. Lawrence and Amir Faisal against the 
railway and the northern Turkish positions, Husain assumed the 
title of king in 1916, and in 1919 Hejaz was admitted as an 
original member of the League of Nations. Husain’s reign ended 
in 1924 when he abdicated in face of Wahhabi invasion, and in 
1925 his son and successor Ali also abdicated and left the country. 
Ibn Sa‘ud, the sultan of Najd, assumed the title of king of Hejaz 
in Jan. 1926 and in 1932 Hejaz, Najd and other districts under his 
control united to form the kingdom of Saudi Arabia (g.v.) with 
its capital at Riyadh (q.v.; An Riyad), while Mecca remained as 
the spiritual capital of the Islamic world. A constitution for 
Hejaz issued in 1926 bound the king to govern by the laws of the 
Shari‘a, and since the unification of the country and its adminis- 
tration as a unit the Shari‘a has continued to be a basic element of 
the king’s government. 

Population and Economy.—The total population of the 
province including the nomad tribes is approximately 2,000,000 
and its area about 134,600 sq.mi. The only modern port is Jidda, 
equipped with a steel deep-water pier to receive four ocean-going 
ships at a time and with other amenities for the efficient handling 
of goods and passengers. Most pilgrims to Mecca land at Jidda, 
while those going first to Medina can use the port of Yenbo 
(Yanbu‘), which takes small vessels. Al Wajh, to the north, was 
formerly a port with a considerable export of sheep and char- 
coal, prohibited in the interests of Saudi economy. Other ports, 
suitable only for small vessels, are Al Maqnah (on the Gulf of 
Aqaba), Dhaba (Ziba), Umm Lajj, Rabigh, Al Lith and Al 
Qunfudah. Apart from Mecca (pop. [1963 est.] 160,000), Medina 
(72,000) and Jidda (148,000), the principal centrés are At Ta’if 
(54,000), a summer resort (5,500 ft.), Khaybar,,Tabuk and 
Tayma’. The vegetation is limited and agriculture is possible only 
in the few inland wadies; the chief crops are dates, millet, wheat, 
fruit and barley. 

The economy of the country in ancient times (Solomon and the 
Abbasids) depended on the gold mines of Midian and the passage 
of the incense road from southern Arabia to the Mediterranean. 
Al ‘Ala (ancient Daidan) and Mada’in Salih (Egra, Al Hijr) were 
important centres on this road which has long ceased to operate. 
The name Ophir would seem to be identical with that of Epher 
(Arabic ‘Afar), the son of Midian (Gen. xxv, 4). The only 
workable trace of gold found in modern times is at the mine of 
Mahd adh Dhahab, between Mecca and Medina, where the ex- 
ploitation of ancient tailings produced a net profit of $20,000,000 
in 20 years (1934-54), There are no minerals in the whole area 
except: iron ore, of good quality and of vast extent, in the moun- 
tains between Tabuk and Mahd adh Dhahab, but not yet exploited. 
The building of the Hejaz railway from Damascus to Medina 
(1900-08) seemed to promise a new era of prosperity for northern 
Hejaz but it was destroyed during World War I. The population 
of Medina (about 80,000 in 1915) dropped to 15,000 in 1925 but 
the general prosperity of Saudi Arabia since the exploitation of its 
oil from 1938 on has given the city a new hope. It is connected 
with Jidda and Mecca by a metaled road, and its population is ap- 
proaching its former level. The construction of a metaled road 
was undertaken from Medina northward (parallel with the derelict 
railway) to Khaybar, Tayma’ and Tabuk, with Ma‘an in south 
Jordan its ultimate aim. In general, the future economic prospect 
of Hejaz is reasonably bright, largely because of the wealth and 
opportunities created by developments in eastern Arabia. 

(H. St, J. B: P.; X) 

HEL, in Norse mythology, was originally the name of the world 
of the dead; it came to be personified as the goddess of death. 
Hel was one of the children of Loki (q.v.),and her kingdom was said 
to lie downward and northward. It was called Niflheimr, or “the 
world of darkness,” and appears to have been divided into several 
sections, one of which was Náströnd, the shore of corpses. There 
stood a castle facing north and filled with the venom of serpents, 
in which murderers, adulterers and perjurers suffered torment, 
while the dragon Nidhdggr sucked their bodies. Mention is made 
in an early poem of the nine worlds of Niflheimr. It was said that 
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those who fell in battle did not go to Hel, but to the god Odin, in 
Valhalla, the hall of the slain. The name Hel is probably related 
to the verb hylja, “to cover, to hide.” (G. T.-P.) 
HELDENBUCH, DAS, the title under which a large body 
of German epic poetry of the 13th century has come down. The 
main subjects of the individual poems were drawn from sagas based 
on the struggles and conquests of the Germanic tribes during the 
epoch of the migrations (Völkerwanderung), although many other 
themes, doubtless based on the traditional allegorical interpreta- 
tions of natural forces and phenomena, became, in the course of 
time, associated with the historical events. The poems of the 
Heldenbuch belong to two cycles: the Ostrogothic saga of. Erman- 
rich, Dietrich von Bern (q.v.) (#.e., Theodoric the Great) and Etzel 
(i.e., Attila); and the cycle of Hugdietrich, Wolfdietrich (q.v.) 
and Ortnit (g.v.), which was probably of Franconian origin. Die- 
trich von Bern, the central figure of the more important group, was 
the ideal type of German medieval hero. Of the romances of this 
group, the chief are Biterolf und Dietlieb, Der Rosengarten and 
Laurin und der kleine Rosengarten, Other episodes of the Dietrich 
saga are recounted in Alpharts Tod, Dietrichs Flucht, and Die 
Rabenschlacht. Of these, the first is the finest poem of the cycle. 
The other two, by an Austrian, Heinrich der Vogler, date from 
the end of the 13th century and show the decay that had by this 
time set in in Middle High German poetry. The second cycle of 
sagas is represented by several long “popular” romances, notably 
Ortnit, Hugdietrich and Wolfdietrich, but their literary value is 
not very high. See also GERMANIC MYTHOLOGY AND HEROIC 
LEGENDS. 


Biıerrocrarny.—This collection of romances was one of the first 
German books printed. The date of the first edition is unknown, but 
the second appeared in 1491. A reprint of 1590 forms the basis of the 
edition by A. von Keller for the Stuttgart Literarische Verein in 1867. 
In 1472 the Heldenbuch was remodeled in rough Knittelvers and this 
version was printed by F. von der Hagen and S. Primisser in their 
Heldenbuch (1820-25). A critical edition was published in 5 vol. by 
O. Janicke et al. (1866-73). A selection, ed. by E. Henriei, appeared in 
J. Kiirschner’s Deutsche Nationalliteratur, vol. 7 (1887). All the 
poems have been translated into modern German by K. Simrock and 
others, The literature of the Heldensage is very extensive. See espe- 
cially O. L, Jiriczek, Deutsch Heldensage, vol. i (1898); and H. 
Schneider, Germanische Heldensage, 2 vol. (1928). (W. W. Cs.) 


HELDER, DEN, a seaport in North Holland province, Neth., 
stands opposite the island of Texel on the Mars Diep, leading to 
the Wadden Zee, 81 km. (50 mi.) N.N.W. of Amsterdam by 
road and rail. Pop. (1960) 43,366. Helder, the terminus of 
the North Holland canal from Amsterdam, has a harbour with wet 
and dry docks. It is the main Dutch naval base with the Royal 
Naval institute, and there are also fishery, zoological and mete- 
orological institutes, a museum and an open-air theatre. In- 
dustries include shipbuilding, fishing, the production of foam plastic 
and clothing, and catering for tourists. The 3-mi.-long sea dike, 
descending 200 ft. at 40°, stretches from Nieuwe Diep to Fort 
Kijkduin. 

Off Kijkduin, in Aug. 1673, a Dutch fleet under Adm. M. A. de 
Ruyter fought against a combined English and French fleet. The 
unsuccessful Anglo-Russian attempt in 1799 to cause the downfall 
of the Batavian republic, set up by the French, is sometimes re- 
ferred to as the Helder campaign. Helder’s fortifications were be- 
gun by Napoleon Bonaparte in 1811, and the province can be 
flooded from this point. 

HELEN (Greek Helene), in legend the most beautiful woman 
of Greece and indirect cause of the Trojan War. She was daughter 
of Zeus (either by Leda, the wife of Tyndareus, king of Sparta, 
or by Nemesis) and sister of the Dioscuri (see Castor AND 
Pottux). She was sister also of Clytemnestra, who married 

Agamemnon, and wife of Menelaus (q.v.), Agamemnon’s younger 
brother. As a child she was carried off from Sparta to Attica 
by Theseus but was fetched back by her brothers; when she 
grew up, she chose Menelaus from among her princely suitors. 
But during her husband’s absence she fled to Troy with Paris 
(qg.v.), son of the Trojan king Priam; and when Paris was slain 
she married his brother Deiphobus, whom, according to the Aeneid, 
she betrayed to Menelaus when Troy was captured. Menelaus 
and she were then reconciled and returned to Sparta, where they 
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lived happily together until their deaths. A variant of the it 
says that Helen, in widowhood, was driven out by her stepsons anj 
fled to Rhodes, whose queen, Polyxo, her erstwhile friend, hangi 
her on a tree in revenge for the loss of her husband Tlepolemys 
the Trojan War. After death, Helen was said to have lived i 
wedlock with the shade of Achilles. The poet Stesichorus, wh 
possibly was forced by those who revered Helen as a goddess 
deny that she ever went to Troy, says, in his second version of he 
story (which is a recantation of the first), that she and Par 
on their way thither, were driven ashore on the coast of Eey 
and that Helen was detained there by King Proteus. The Hela 
carried on to Troy was thus a phantom, and the real one was 
covered by her husband from Egypt after the war. This versim 
of the story is used by Euripides in the Helen (see Eurrms 
The Extant Plays: The Romantic Plays). 

Helen was worshiped and had a festival at Therapnae in Laconi 
she also had a temple at Rhodes, where she was worshiped a 
Dendritis (the tree goddess). Like her brothers, thé Dioscut, 
she was a patron deity of sailors. Her name is pre-Hellenic andin 
cult may go back to pre-Greek periods. 

See also references under “Helen” in the Index. 

See M. P. Nilsson, Geschichte der griechischen Religion, 2nd ed., vali 
(1955). 

HELENA, SAINT (c. 248-c. 328), mother of the emper 
Constantine I the Great, was the reputed discoverer of Chriss 
cross. She served in an inn at Drepanum in Bithynia before mat: 
ing Constantius I Chlorus, who in 293 divorced her so’ that bt 
might on becoming Caesar marry Theodora, stepdaughter of the 
emperor Maximian. When Constantine became emperor at York 
in 306, he made his mother empress-dowager. She later became 
a Christian. Her devotion to her eldest grandson, Crispus, and 
grief at his execution in 326, perhaps impelled Constantine td 
execute Fausta, his empress, and the accuser of Crispus. Th 
double tragedy in the imperial family was immediately followed 
by the aged empress’ pilgrimage to the Holy Land. ‘She caused 
churches to be erected on the sites of the Nativity and of the 
Ascension, Coins bearing her name or effigy cease from 330 She 
was buried in Constantinople. ; 

Before 337 it was claimed in Jerusalem that, during the built 
ing of Constantine’s church on Golgotha, Christ’s cross had beet 
found. Later in the century, Helena began to be credited wiht 
discovery. There grew up a crop of legends, of which Ambros! 
panegyric on’ Theodosius the Great in 395 is the earliest witht 
The story of the “Invention of the Holy Cross,” enhanced bys 
sidiary romances and confusions with other Helens, became # i? 
vourite throughout Christendom (see Cross: The Cross After Cot 
stantine). 

Eastern churches commemorate Constantine and Helens 
gether, on May 2r, as “equal to the Apostles.” In the west, 0 
St. Helena, popularized by the cross legend, is commemorat i 
Aug. 18. Geoffrey of Monmouth (1147) spread the idea, am 
extant, that Helena was a British princess. The consequent ash 
larity of her legend in the British Isles is attested by the be 
medieval church dedications there to St. Helen and to Holy f! 

See H. Chadwick in Journal of Theological Studies, vol. xlix, unt 

34 (1948); H. Thurston and D. Attwater (eds.), Butler's Lins) 
Saints, vol. iii, pp. 346-348 (1956). (W. sis 

HELENA, a city in Arkansas, U.S., and seat of be 
county, is on the Mississippi river about 55 mi. (airline) 
of Memphis, Tenn. alot 

Hernando de Soto (in 1541) and other early explorers te 
the Mississippi visited the area, which became 4 ee wall 
Louisiana Purchase. Settlers began to arrive in 1800 an 
warehouse for barge shipping. In 1811 the steamboa! tt 
Orleans” called at Helena, opening a prosperous era of T 
fic. The county was named after an early settler, Sy 
lips (1766-1830), and Helena, which was named for his da 
was incorporated as a town in 1833 and as a city in 18 H aw 
and many homes were laid out in mid-19th century- He if 
the site of a Civil War battle July 4, 1863, and the COM’ sy 
seven generals to the Confederate army. Long importar p 
agricultural and river shipping centre for cotton, cottonse® 
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ucts and lumber, the area became increasingly industrialized 
after World War II, especially at West Helena (founded 1909, in- 
corporated 1917). Manufactures include tires, sporting goods, 
luggage, ladies’ clothing, wood products and fertilizer, For 
comparative population figures see table in ARKANSAS: Popula- 
tion. nde (K. W. P.) 

HELENA, the capital city of Montana, U.S., the seat of 
Lewis and Clark county, is near the Missouri river and the centre 
of the western third or the mountainous portion of the state, about 
s0mi. N.N.E. of Butte. It is picturesquely situated at the eastern 
foot of the continental divide, at an altitude of 3,955 ft., in Prickly 
Pear valley, a rich agricultural region surrounded by rolling hills 
and lofty mountains. Mt. Helena and Mt. Ascension form a back- 
ground for the city. 

The area was first visited by the expedition of Meriwether Lewis 
and William Clark (gq.v.) in 1805, and in 1862 a wagon train of 
immigrants wintered in Prickly Pear valley. Gold was discovered 
in Last Chance gulch, now the official name of former Main street, 
in July 1864. On Oct. 30, 1864, the town was founded, and 
named Helena at the instigation of John Somerville for his home 
town in Minnesota, and within two years had a population of 
7,500. Gold to the value of $16,000,000 was taken from the 
gravels of Last Chance gulch, much of it before 1868. Rich gold 
and silver deposits. were found within a 20-mi. radius, which 
stimulated Helena’s growth. In the 1880s and early 1890s, 
Helena’s prosperity was reflected by a display of ornate mansions, 
built by the nouveaux riches, onetime prospectors. By 1893 when 
the price of silver dropped, the boom passed. Business waned, 
and prosperity came in cycles with the building of the Canyon 
ferry, Hauser and Holter dams on the Missouri river (1900-10), 
with the renewal of mining activities following the demand for 
metals in World War I, and with the piping of natural gas from 
surrounding fields, The damage caused by the series of earth- 
quakes in 1935, 1936 and 1937 was rapidly repaired. 

The town continued to be a regional centre for trade, finance 
and transportation with about 65% of Montana’s population and 
most of the state’s mining, agricultural and livestock enterprises 
loca ed within a radius of 125 mi, Industries include concrete, 
ceramics, paints, brick and tile, and machine parts. At nearby 
East Helena there are quartz crushers and smelters and a large 
ane reduction works, Helena was made the capital of the ter- 
Nitory in 1875, was chartered as a city in 1881, and became state 
capital in 1894, ; 
The capitol building and the state office buildings lie in the 
Southeast section of the city. The Pioneers and Veterans Memorial 
building houses the Historical Society of Montana with an ex- 
cellent library and museum, and a Charles M, Russell art collec- 
tion valued at $500,000, The Veterans Administration centre 
a Ospital is located at Fort Harrison, 3 mi. from the city. The 
ae Vocational School for Girls is located in Helena, as is the 
ontana Children’s home for crippled children and the Florence 
ene home. The Deaconess home and St. Joseph’s orphan- 
8, both for children, and old people’s homes operated by the 

‘sons and the Independent Order of Odd Fellows are nearby. 

ere are state offices of the Montana Education association, the 
ve Physicians service, the Montana Stockgrowers associa- 

ou sng other state organizations and institutions. 

O ue college (Roman Catholic) established in 1909, has about 
ae ents. The Archie Bray foundation provides a nationally 
numb pager artists interested in ceramics. Helena has a 
design inc buildings which are distinctive for their architectural 
models aag the Roman Catholic St. Helena cathedral (Gothic, 
Procathe 7 r the Cologne cathedral in Germany), the Episcopal 

ra Gee (English Tudor) and the civic centre, formerly the 

= mne temple (of Moorish design). 

op o mParative population figures see table in MONTANA: 

Auction. (M. G. Bu.) 
cona LENIUM, a genus of the composite family (Compositae) 
or n than-30 species of North American hardy annual 
Te erect al herbs, commonly known as sneezeweeds. Their stems 
lownwa: a eually branched above, with alternate leaves extending 

td and flowers in yellow or brownish heads, either solitary 
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or in flat clusters, opening from early summer to late autumn. 
All the species may be grown in gardens, but perhaps the most fre- 
quently used are the common sneezeweed (H. autumnale) and 
the orange sneezeweed (H. hoopesii). 

The bitter sneezeweed (H. tenuifolium) is a troublesome weed 
in pastures in many sections of the southern states because when 
eaten by dairy cows it imparts a bitter flavour to the milk and 
butterfat. (J. M. Bt.) 

HELENSBURGH, a small burgh in Dunbartonshire, Scot., 
on the north shore of the Firth of Clyde, opposite Greenock, 22 
mi. N.W. of Glasgow by road. Pop. (1961) 9,605. There is 
steamer communication from Craigendoran pier with Gourock, 
Dunoon, the Isle of Bute, Wemyss Bay and other Clyde resorts. 
After 1776 the town began to develop. In 1802 it was named 
after Helen, sister of the earl of Sutherland and wife of Sir James 
Colquhoun of Luss, the ground landlord, and was created a burgh 
of barony. John Logie Baird (g.v.), the inventor and television 
pioneer, was born at the manse in Helensburgh. 

HELENUS, in Greek legend, son of King Priam of Troy 
and his wife Hecuba; brother of Hector and twin of the prophetess 
Cassandra. In Homer he appears as a seer and warrior. Later 
writers relate that he and his sister fell asleep in a temple of 
Apollo, where snakes cleansed their ears by licking them, so that 
they obtained the gift of prophecy and could understand the lan- 
guage of birds. Helenus, after the death of Paris in the Trojan 
War, paid suit to Helen; and, on his rejection by her in favour 
of Paris’ brother, Deiphobus, withdrew in indignation to Mt. Ida, 
where he was captured by the Greeks. Other accounts make 
Odysseus capture him by a stratagem or make him surrender 
voluntarily in disgust at the treacherous murder of Achilles. He 
informed the Greeks of the three things necessary for the capture 
of Troy: they must gain possession of the Trojans’ image of Pallas 
Athene (the Palladium); they must obtain the bow of Hercules; 
and they must have the help of Achilles’ son Neoptolemus. 
Helenus also advised the building of the wooden horse. After the 
capture of Troy, he and his brother Hector’s widow, Andromache, 
both taken captive by Neoptolemus, went with him to Epirus, 
where Helenus persuaded Neoptolemus to settle. After Neoptol- 
emus’ death, Helenus married Andromache and became ruler of 
the country. He was said to have been buried at Argos, where 
his tomb was shown. 

HELGAUD (Hetcatpts) (d. c. 1048), biographer of the 
French king Robert II the Pious, was a monk of the Benedictine 
abbey at Fleury-sur-Loire. This fairly simple-minded friar, ig- 
norant of all secular culture but well versed in Holy Scripture, was 
more skilled at writing than the majority of his brethren. His 
Epitoma vitae Roberti regis, a long panegyric, makes no precise 
allusion to the king’s politics but furnishes precious information 
about his personality and private life. The text is printed by J, P. 
Migne in the Patrologia Latina, vol. cxli (1844). 

See Histoire littéraire de la France, vol. vii (1867) ; A. Molinier, Les 
Sources de Vhistoire de France, vol. ii (1902), M. Pac.) 

HELGOLAND: see HELIGOLAND, 

HELIAND, a oth-century alliterative epic poem in Old Saxon, 
relating the life and teaching of Christ; the name Heliand (‘Sav- 
iour”) was given to it in 1830 by J. A. Schmeller, its first editor. 
The poem totals almost 6,000 lines and has come down in one 
complete, one virtually complete and two fragmentary manuscripts. 
The Heliand, together with the Genesis fragments (see below), is 
all that remains of Old Saxon poetry. The only documentary 
evidence that bears on the composition of the poem consists of 
two Latin passages—a prose Praefatio in librum Antiquum lingua 
Saxonica conscriptum, and a Versus de poéta et interprete huius 
codicis in hexameters—included in a collection of documents pub- 
lished in 1562 by the Lutheran reformer Flacius LIllyricus, who 
gave no indication of their origin. Scholars are generally satisfied, 
however, both that these documents are in all essentials authentic 
oth-century records and that they relate to the Heliand. The 
Praefatio states that the work was undertaken by an eminent Saxon 
poet (unnamed) at the instance of Louis the Pious. Since the em- 
peror is referred to in the present tense, the poem must at least 
have been started during his reign, 7.e., between the years 814 and 
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840. Its precise origin remains uncertain. 

The substance of the poem is drawn, not directly from the Vul- 
gate, but from the pseudo-Tatian harmony of the Gospels, with ad- 
ditional matter apparently derived from the Gospel commentaries 
of Rabanus Maurus, Alcuin and Bede. The particular interest of 
the work lies in the way in which the religious narrative is as- 
similated to the form of the Germanic heroic epic. Biblical scenes 
and characters are portrayed against a Germanic background, car- 
dinal elements in the Germanic code of ethics, such as the bond 
of service between lord and vassal, are drawn into the motivation, 
while the poetic language and form are those of Germanic al- 
literative verse. On the other hand the ideals which sustain the 
work as a whole are entirely Christian, and the poet’s evangelical 
purpose requires that particular emphasis be laid on the didactic 
parts of the’ poem, above all, on the words of the Saviour him- 
self. The most powerful literary influence bearing upon the poet 
is that of the Anglo-Saxon religious epic, in which certain specific 
and characteristic techniques used in the Heliand are already 
found, 

The fragmentary Old Saxon Genesis was once thought to be the 
work of the poet of the Heliand, but it displays different attitudes 
of mind and different techniques, and is generally of an inferior 
quality. The relationship between the Old Saxon Genesis and the 
Junian Anglo-Saxon Genesis is an interesting and very early ex- 
ample of literary intercourse between Germany and England, for 
it has been shown that what had long appeared to be a somewhat 
incongruous passage of some 600 lines in the latter work is in fact 
a translation from the Old Saxon poem. 

The hybrid poetic literature represented by the Heliand and the 
Genesis was forced to yield before the pressure of a severe and 
formal Christianity which denied all concessions to the pagan 
Germanic forces of history. Yet, for reasons still not properly 
understood, the High German literature which accompanied this 
stricter line of thought made no headway in Low German territory, 
and except for a few insignificant remnants of prose, the Heliand 
and the Genesis remain the only literary documents in a Saxon 
dialect until the end of the rath century, 

Brpriocrapuy.—The most convenient combined edition of Heliand 
and Genesis is that of O. Behaghel, 7th ed. (1958). For textual analysis 
E. Sievers’ edition (1878) prints the texts of the complete Munich and 
Cotton manuscripts side by side. Bibliographies on specific problems 
are given in G. Ehrismann’s Geschichte der deutschen Literatur bis zum 
Ausgang des Mittelalters, vol. i, pp. 150-171 (1918). (Ro. J. T.) 

HELICON (ErK6n), a mountain range in Boeotia, Greece, 
celebrated in classical literature as an abode of the muses, is situ- 
ated between Lake Kopais or Copais (now drained) and the Gulf 
of Corinth. 

The highest summit, the present Palaiovouni (“old hill”), rises 
to the height of 1,748 m. (5,735 ft.). On the fertile eastern slopes 
(Zagora) stood a temple and grove sacred to the muses and 
adorned with statues, which, taken by Constantine the Great to 
beautify his new city, were consumed there by a fire in A.D. 404, 
Nearby were the fountains Aganippe and Hippocrene, the latter, 
in legend, created by the tread of the winged horse Pegasus. At 
the neighbouring Ascra dwelt the poet Hesiod, a fact which 
probably enhanced the poetic fame of the region. 

Pausanias described Helicon as the most fertile mountain in 
Greece; neither poisonous plant nor serpent was to be found on it, 
while many of its herbs possessed miraculous virtue. His descrip- 
tion (ix, 28-31) makes it possible to reconstruct the classical 
topography and French excavators have discovered the temple of 
the muses and a theatre at Thespiae near the east foot of the 
Zagora. (J. Bo.) 

HELICON, a form of both the bass and the contrabass tuba 
(q.v.) built in a spiral citcular form and resting on the shoulder. 
Believed to have been invented in Russia, it was perfected in 1849 
by Ignaz Stowasser in Vienna. It is chiefly used in military bands. 

In the U.S., where the bandmaster J. P. Sousa introduced a re- 
movable bell, it is called the sousaphone. 

HELICOPTER, a heavier-than-air aircraft with one or more 
power-driven horizontal propellers or rotors that enable it to take 
off and land vertically, to move in any direction or to remain 
stationary in the air. It is often described as a rotary-wing air- 
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craft in contrast'to conventional fixed-wing airplanes. A helig 
does not require a runway but can land on, and take off fr 

small areas inaccessible to fixed-wing aircraft. It can Tada 
small clearing in the jungle, on the deck of a ship or on suit l 
flat roofs. Its ability to hover motionless over a given area enables 
it to deliver or take on personnel or cargo without actually landing 
In the event of power failure during flight, the rotor, if disengay 

from the engine, will continue to turn freely (autorotation) anf 
provide lift as the helicopter descends, thereby permitting safe 
landing in an emergency. if 

Because of its versatility the helicopter is used extensively 
the military services for transportation of troops into otherwis 
inaccessible areas; for rescue and medical evacuation; and fy 
communication, surveillance and search at sea and on land) } 
proved its military value during the Korean War (1950-53) whe 
it was used to evacuate thousands of wounded men from the fron 
lines. Commercial uses include short-haul transportation between 
city centres and outlying airports, transportation into undeveloped 
areas, crop dusting, surveying and exploration. 

The helicopter gained widespread publicity as a result of is 
lifesaving activities in civil emergencies, particularly those result 
ing from floods and earthquakes. With the increasing congestion 
of ground transportation, there may be a promising future forth 
helicopter in the field of commuter travel. : 
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It is possible that the helicopter toy called the Chinese to 
originated in the orient. Such toys, with rotor arms, are know 
to have been in use in Europe by the mid-15th century, befot 
Leonardo da Vinci designed (and probably made) his small heligi 
screw helicopter model. But all modern helicopter developmen 
derives from the twin-rotor model of Launoy and Bienvenu ti 
1784, through the variant of it made by Sir George Cayley G 
1792) and widely published in 1809 and after. Cayley’s conttt 
rotating rotors were powered by a bowstring. There were many 
helicopter models in the 19th century that were powered by stem 
or twisted rubber. There was even a successful model with roi 
turned by steam jets at their tips (1842). Ae 

Despite the rapid development of the gasoline engine in te 
1890s, it was not until 1907 that the first man-carrying helicoplt 
built by Paul Cornu, made a free vertical flight. But the machine 
was primitive and the flight brief. The Bréguet machine of the 
same year also made a brief vertical. flight, but it was steat 
from the ground, These pioneers never successfully solved ! 
problem of control and were not sufficiently encouraged to continue 
their efforts, The simpler flight techniques demonstrated by i 
Wright brothers utilizing fixed wings discouraged further attemp! 
at direct lift, although, in the interests of safety, many fur 
attempts were made to develop aircraft whose lift would be m 
pendent of forward speed, Among these early developmen (ot 
the Petroczy-von Karman tethered coaxial helicopter intende i 
surveillance on the front lines by the Germans during World V i 
it never progressed beyond the development stage, although | ae 
as long as one hour were recorded. Emile and Henry Bae 
the United States developed first a coaxial and then a side-by* 
version with large fixed wings for control which achieve or ff 
flight success during 1923. George de Bothezat developed | 
U.S. army signal corps a side-by-side helicopter with ae fhe 
rotors; it flew in 1923 with three people on board for shor 
tances at moderate heights. However, controlled vertical ang 
ward flight was not officially acknowledged to have been ac 
until 1930 when Corradino d’Ascanio (Italian) flew a Boar w 
copter, whose rotors were controlled by means of small paral 
the trailing edges of the blades. Despite the promise of a the 
machine (French, 1936) the Focke-Achgelis (German) iat) 
first practical helicopter. In 1939 Igor Sikorsky (Unite prot 
flew the VS-300, which had only one main rotor; in 194 bs go 
all previous records by remaining in flight for 92 minu 
established the practical single-rotor helicopter. ing 

Autogiro.—During this period another type of rotary bes 
craft, the Autogiro or gyroplane, was developed by J¥% g” 
Cierva of Spain. His first successful fight was made 1 
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vertol 107, turbine powe the commercial version of the U.S. army YHC-1 Alouette Il, a French-designed helicopter built by Republic Aviation corpora- 
helicopter tion in the U.S. Powered by a 400 h.p. gas turbine engine 


Bell helicopter equipped with spraying apparatus for agricultural use Kaman H-43 operating as a fire fighter at a crash scene 


Hiller ducted-propeller flying plat- 
form 


Rae at Pe ick is 
Bristol 192 (British) helicopter lifting a guided missile and its launcher 


Verto) V-76, a tilt-wing aircraft shown converting from helicopter to airplane 
configuration 


Westtan 
d 
Whirlwinds designed for use by Queen Elizabeth I 


TYPES OF MODERN HELICOPTERS 


(SECOND ROW LEFT) BELL HELICOPTER CORPORATION, (SECOND ROW 


Y ee 
; UBLIC AVIATION CORPORATION, 
TOGRAPH, (BOTTOM LEFT) CENTRAL PRESS PHOTOS LTD. 
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Prate II HELICOPTER 


Sikorsky S-62, amphibious helicopter with flying-boat hull, landing on water Doak 16, a tilt-duct aircraft shown hovering. Ducts tilt forward 900 for 


conventional airplane flight 


Kaman unmanned drone helicopter which may be operated either by means of 
a halter as shown, or remotely, by radio control 


Falrey Rotodyne convertiplane, a cross between a fixed-wing airplane and a 


helicopter, capable of operating at higher forward speeds than the true heli- 
copter 


ates a ns aan 
Sikorsky S-58 being used to set electric poles XROE-1 “‘Rotorcycle,” a collapsible one-man helicop- 
in difficult locations ter manufactured by the Hiller Aircraft corporation 


THE VERSATILE HELICOPTER IN A VARIETY OF OPERATIONS 


TRE RIGI 
BY COURTESY OF (TOP LEFT) SIKORSKY AIRCRAFT CORPORATION, (TOP RIGHT) DOAK AIRCRAFT COMPANY, (SECOND RCW LEFT, THIRD ROW LEFT) KAMAN AIRCRAFT CORPORATION, eona 
VERTOL AIRCRAFT CORPORATION, (BOTTOM LEFT) PACIFIC GAS & ELECTRIC COMPANY, (BOTTOM CENTRE) HILLER AIRCRAFT CORPORATION, (BOTTOM RIGHT) MCDONNELL AIRCRAFT CORPO 


McDonnell 120 crane-utility helicopter 
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in 1923. Development of the Autogiro provided much of the tech- 
ical background that made the evolution of the helicopter pos- 
able, “Autogiro” is a trade name for a type of aircraft that is 
readily distinguished from the helicopter. Unlike the helicopter 
rotor, the Autogiro rotor is not powered; the forward movement 
of the aircraft through the air causes the rotor to turn like a 
windmill and hence to produce rotor lift. A conventional pro- 
peller provides propulsion for forward motions of the machine. 
The Autogiro cannot hover or land vertically, as the helicopter 
can, although a technique was developed known as the jump take- 
off, in which the rotor was brought up to speed on the ground 
by mechanical means and the energy stored thereby in the rotor 
utilized to lift the aircraft off the ground to an altitude sufficiently 
high to permit a short dive and glide into forward speed. The 
greater utility of the helicopter has favoured its development over 
that of the Autogiro, although the principle is still used on certain 
compound aircraft concepts such as the American McDonnell XV-1 
and the British Fairey Rotodyne in which the rotor is powered by 
jets at the blade tips for vertical take-off or landing and the air- 
craft is propelled in forward flight by a conventional propeller 
with the rotor unpowered and autorotating. The autorotating 
rotor in forward flight has a more favourable angle of attack dis- 
tribution than the powered rotor and consequently can operate at 
higher forward speeds. Also, by providing fixed wings, some of 
the lift can be unloaded from the rotor onto the wings and the 
forward speed further increased over that of the conventional 
helicopter up to values of the order of 300 m.p.h, 


-MODERN HELICOPTERS 


Hinged Blade.—Juan de la Cierva was responsible for many 
major contributions of value to later helicopter development, 
among them the concept of hinging the blade at the root, first put 
into practice by him. This concept simplified the control problem 
and made possible the development of lightweight, flexible and 
structurally reliable rotor systems in which the rotor blades are 
maintained in equilibrium by centrifugal force. Highly flexible 
blades adjust readily by bending to the load distribution and its 
cyclic changes associated with forward speed. This bending al- 
lows the vertical loads to be carried by components of the tension 
in the blade arising from centrifugal force; it minimizes the high 
Stresses that would otherwise be associated with a more rigid 
lade and thus averts failures due to structural fatigue. 
ote hinge is located near the root, where the structural material 
; ie to carry the tension load makes it difficult to provide 
ae bending flexibility to ensure low stresses. With a hinge 
i if at the root the blade is restrained by centrifugal force 
“Bled it free to flap up or down as the applied loads change. 
Va ce flapping is the basic means of control of the helicopter. 

"ying the applied load by means of cyclic pitch change or 


ti wat as described below causes the rotor disk to tilt relative 
totor a The thrust being substantially perpendicular to the 
forces that tilting the rotor relative to the helicopter produces 
tilt is adie Move the helicopter in any desired direction. This 
tion ther ‘a by changing the pitch of the blades once per revolu- 
no tydig y forcing them to seek a new plane of rotation in which 
Moments sag change occurs since, because of the hinge, no cyclic 
Pilot's ttt exist. A swash plate, which tilts in response to 
hinged oid is used to change the pitch of each individually 
Swash plat through a mechanical linkage system. The tilt of the 
input of the therefore establishes the tilt of the plane of no cyclic 
E swash x Totor; hence, the tilt of the rotor follows the tilt of 
thea. ate. The same swash plate is moved up or down to 

Tn generar Pitch in order to climb or descend. : 
the shaft V, tilting the plane of rotation of the blades relative to 
Change in. Which'is turning at constant speed, results in a periodic 
tion, tational speed of the blades once and twice per revolu- 
bending a changes in speed would produce large forces causing 
i ction, Si consequently large blade stresses in the chordwise 
iti hee the blade is relatively stiff in the chordwise direc- 
Be, called €ssary to relieve these stresses by means of a vertical 
lg hinge th the lag hinge, at the blade root. Motion about this 
US permits the blade to maintain substantially constant 


i 
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speed regardless of the tilt of the rotor disk and, in addition, pro- 
vides a means of relieving the periodic forces in the plane of rota- 
tion due to cyclic changes in drag forces in forward flight. 

_ These changes in drag forces and the periodic changes in lift 
distribution discussed previously exist because of the changes in 
velocity across the rotor disk as the helicopter moves forward. 
On that side of the rotor disk which is advancing, the velocities 
resulting from blade rotation and from forward speed are com- 
bined, while on the retreating side they are subtracted one from 
the other. The lift at constant pitch setting would therefore vary 
cyclically around the rotor disk, if the rotor were rigid. Such a 
lift variation would result in a tendency to roll, which is, however, 
completely counteracted by the hinge at the root. The blade there- 
fore flaps cyclically, the vertical velocity of flapping combining 
with the horizontal speed of the blade in such a way as to change 
cyclically the angle of attack and maintain substantially constant 
lift and zero moment at the blade root. 

Speed Limitation.—This change in angle of attack on the ad- 
vancing and retreating sides of the rotor disk inherently limits the 
speed of the helicopter and represents one of the most serious 
practical limitations to its greater utility. As the forward speed 
increases, the angle of attack on the retreating side must increase 
until stalling occurs. The forward speed is thus limited to ap- 
proximately 0.4 of the rotational speed, or, for typical values of 
the rotational speed, to approximately 200 m.p.h, Higher speeds 
may be achieved by increasing the blade area and thereby reducing 
the mean angle of attack, but there are practical considerations 
of blade weight and the additional power consumption associated 
with the increased drag of larger chord blades and the compres- 
sibility effects on the advancing side which would, appear to set 
a limit to the high speeds of conventional helicopters. 

Other Types.—Other configurations, which operate on the basic 
principles of the helicopter as described above but overcome the 
speed limitation, have been developed. These include the many 
machines covered by the generic term VTOL (vertical take-off and 
landing) of which the helicopter is the best known example. In 
one such machine the wings and propellers tilt through 90°, with 
the axis of rotation vertical for take-off and landing and sub- 
stantially horizontal in forward flight. In others, the wings and 
propellers remain horizontal, and the slip stream is deflected down 
by large flaps for vertical flight. In either case, more thrust must 
be provided in vertical than in forward flight and the final design 
is therefore a compromise between the hovering and forward- 
flight regimes. A typical helicopter is designed to lift approxi- 
mately 12 Ib. per installed horsepower but the smaller rotors suit- 
able for use as propellers would produce only 6 lb. or less per 
horsepower; high forward speeds are therefore achieved at the 
expense of hovering efficiency. With the advent of lightweight 
gas turbine power plants, and since most of the additional power 
is required anyway for the higher forward speeds, this loss of 
efficiency becomes of lesser importance. 

Aerodynamic Theory.—The increase in power required to 
produce a given thrust as the rotor diameter decreases is funda- 
mental in the rotor aerodynamic theory. Thrust is produced by 
imparting a downward velocity to the mass of air flowing through 
the rotor. The lift is proportional to the change in momentum, 
m X v, where m is the mass flow of air through the rotor and v is 
its change in velocity. The energy expended, or induced power, is 
proportional to the change in kinetic energy, 4mv?. Additional 
power is consumed in overcoming profile drag of the rotor blades. 
Considering only the induced power, which represents the major 


. mv 
portion of power expended, the ratio of thrust to power is in 
or 2. A large rotor handles a great mass of air, hence requires a 

v 
lower value of d and therefore less power for a given thrust: than a 
smaller rotor. i i 4 

Similarly, in forward flight the flow of air passing through a 
rotor is increased when the rotor is inclined forward to propel the 
helicopter. The amount of power required therefore drops off as 
the speed increases. Tt reaches a minimum value of about half that 
required for hovering at about 50 m.p.h., then increases with in- 
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creasing forward speed as the 
drag of the fuselage increases. 
This minimum power character- 
istic is of importance in consider- 
ing the ability of multiengine heli- 
copters to maintain altitude after 
failure of an engine during take- 
off. 

Helicopter Types.—Many 
types of helicopters have been 
proposed. The single-rotor type, 
utilizing one main rotor and a 
small vertical tail rotor, is one of 
the best known, The tandem 
type, in which two rotors rotate 
in opposite directions to provide 
torque balance, is popular for 
transportation of personnel or 
cargo because of its long fuselage 
and insensitivity to load distribu- 
tion, Another type that is of in- 
terest, particularly for small, 
compact vehicles, is the syn- 
chropter in which two rotors are 
closely intermeshed. 

Extensive engineering effort 
has resulted in the development 
of helicopters of great reliability 
and with useful loads of about 
30% of the gross weight, which 
is still somewhat less than the 
40% average for fixed-wing air- 
craft. The additional weight of 
the helicopter may be attributed 
to the necessity of providing re- 
liable mechanical transmission 
systems, operating at low rota- 
tional speeds and hence high 
torques, to power the rotor. 

The stability and control prob- 
lem of the helicopter is more seri- 
ous than that of the airplane be- 
cause of the necessity for control 
at zero air speed where the usual 
stabilizing effects of a horizontal 
tail and wings are nonexistent. 
The helicopter in hovering flight 
is essentially neutrally stable and responds to the controls as 
would any system with inertia only, and with no damping or 
static stability, The pilot must therefore develop an anticipatory 
reaction in order to arrest the motion of the machine when it 
responds to the controls. However, the development of reliable 
and lightweight electromechanical control systems utilizing gyro 
signals for increased damping and static stability have provided a 
satisfactory solution to this problem. 

Finally, the cyclic loads to which the rotor is subjected in 
forward flight, as discussed above, require a careful evaluation 
of the aeroelastic properties of the highly flexible rotor blades in 
order to avoid vibration levels in the helicopter above the com- 
fort level. Evidently if one of the natural frequencies of the 
rotor or fuselage is close to a critical harmonic of the rotor speed, 
an.amplification of these forces will occur. Again, careful engi- 
neering design effort can avoid resonances and reduce to a negligible 
amount such vibratory inputs. Sée AERODYNAMICS; AERONAUTICS; 
see also references under “Helicopter” in the Index volume. 

BrsriocrAPHy.—H. F. Gregory, Anything a Horse Can Do (1944) ; 
C. L. Morris, Pioneering the Helicopter (1945); R. A. Young, Heli- 

copter Engineering (1949); A. A. Nikolsky, Helicopter Analysis (1951) ; 
A. Gessow and G. C. Myers, Aerodynamics of the Helicopter (1952) ; 
J. Fay, Helicopter and How It Flies (1954); Lynn Montross, Cavalry 
of the Sky (1954) ; Jacob Shapiro, Principles of Helicopter Engineering 
(1955); R. N. Liptrot and J. D. Woods, Rotorcraft (1955) ; N. D. Van 
Sickle (ed.), Modern Airmanship, ch. 14 (1957); W. Z. Stepniewski, 
Introduction to Helicopter Aerodynamics (1957). (Re. H. M.) 
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DIAGRAM OF THE CYCLIC AND COLLECTIVE CONTROL SYSTEM ON A SINGLE-ROTOR HELICOPTER 
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HELIGOLAND (Ger. HeLcorann), a small; remote n 
of the German North Frisian group (see FRISIAN ISLANDS) T 
in the North sea in the angle between the coast of ae 
Holstein and the estuaries of the Jade, Weser and Elbe: g 
(1961) 1,824, It consists of a cliff-girt bastion of red sand 
5,249 ft: long and 1,640 ft. at its widest point, with a low § 
island, called Düne, occupying a rocky platform 4 mi. E- dal 
geological and historical evidence suggest that Heligolan¢ 
Düne are the last remnants of a single great island whose P* ; 
in A.D. 800 was about 120 mi. Continuous wave attack 
cliffs, together with a rise in sea level or fall in land lev’, i 
reduced the island’s periphery to about 45 mi. by A.D. me 
to about 8 mi. by 1649. Hieligoland’s area today 15 
The island is surrounded by a fine wave-cut rock platform i oF 
which rise steep cliffs. Most of the island consists of 4 Ah hi 
teau, called the Oberland (184 ft, at highest point), bu 
southeast a low sandy tract, referred to as the Unter! ale 
been extended by reclamation. - Heligoland has an oceanl¢ 
with notably mild winter temperatures; on the Unterland, 
from the strong westerlies, even figs and mulberry trees 
grown out-of-doors. th oo 


The human history of Heligoland is no less remarkable chert 
physical. Occupied originally by Frisian herdsmen and dukes 
the island eventually came under the control of the 7 wbo 


Schleswig-Holstein. It was a Danish possession in 18 


A 
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was seized by the English fleet and held until it was formally 
ceded to Britain in 1814. Thereafter it remained a British pos- 
session until 1890 when it was ceded to Germany in exchange for 
Zanzibar and some territory in Africa, British statesmen not then 
realizing its naval importance. In the years before 1914 Germany 
developed the island as a great naval base, building an extensive 
harbour in the southeast with dockyard installations, including a 
dry dock, A network of underground fortifications with coastal 
batteries was established in the sandstone, converting the island 
into what the Germans claimed to be the “Gibraltar of the North 
sea,” During World War I the island was in constant use by 
German naval forces, and in accordance with the Treaty of Ver- 
sailles the military and naval works were demolished in 1920-22. 
However, under the Nazi regime the island, with its peaceful tour- 
ist traffic and lobster fishing, was again made a stronghold and 
was the target for heavy Allied bombing toward the end of World 
War II. Before its destruction by bombing, the town of Heligoland 
extended from the Unterland to the Oberland, where the church 
occupied the highest point of the island. With the defeat of 
Germany the population was temporarily removed, and in April 
1947 the remaining fortifications were destroyed by deep blasting 
that changed the physical character of much of the island. There- 
after it was again used as a bombing range by the Royal Air Force 
until it was handed back to Germany on March 1, 1952. The town 
and harbour were thereafter rebuilt. (Ha. T.) 
HELIGOLAND BIGHT, BATTLE OF THE, a British 
victory at sea in World War I. On Aug. 28, 1914, a plan to trap 
German naval units as they returned home after night patrols 
north of Heligoland was put into operation by, the British ad- 
miralty, Light cruisers and destroyers under Commodore Reginald 
Tyrwhitt, and submarines under Commodore Roger Keyes pene- 
trated deep into the bight to form an interception, while five battle 
cruisers under Adm. Sir David Beatty and six cruisers under Com- 
modore William Goodenough formed a strong protective screen 
lest heavy German units should be encountered. Low-lying mist 
hampered movement, and there was much confusion in the open- 
mg stages, during which the German destroyer “‘V-187" was put 
out of action and Tyrwhitt’s flagship “Arethusa” fought a sharp 
engagement with the German light cruiser “Frauenlob,” much dam- 
age being caused to both ships. At 11:30 a.m. Beatty. led his bat- 
tle cruisers toward the sound of fighting, and almost immediately 
the German light cruiser “Mainz” was caught by Tyrwhitt’s de- 
oe Shortly afterward the battle cruisers caught and sank 
Ae erman light cruiser “Ariadne” and the flotilla flagship “Köln. 
an P.M, Beatty broke off the action. 
4 f the British ships only “Arethusa” suffered much damage and 
3 Se Successfully towed into port. The destroyer “Laurel” was 
a wed home, but all other ships returned under their own 
ind and the total British casualties were 35 killed and 40 
filler ed. The German losses exceeded 1,000. men killed or taken 
elects 3 ships sunk and at least 2 ships badly mauled. The 
atte Ny morale were probably more important, for after this 
While pRa German navy’s movements were severely restricted, 
i es the British the victory helped to counteract the effect 
a retreat of the army from Mons was ew es pio 
oye LIODORUS (? 3rd century A.p.), Greek author who wrote 
f pes, the longest and best of the extant Greek novels, 
identifed at Emesa in Syria, It is uncertain whether he is to be 
With the: Ae church historian Socrates (5th century) suggests, 
it) in ne odorus who became bishop of Tricca (mod. Trik- 
daughter tay. The Aethiopica tells the story of Chande, 
and conse the queen of Ethiopia, who was born white-skinnec 
SUspicig pay, abandoned by her mother for fear of the king's 
of Apollo ‘ought up by priests, she became herself the pa 
Theagenes at Delphi where she met a noble Thessalian calle 
i 8 voyages they fell in love, had innumerable adventures (includ- 
Were final attles, abductions, piracy, robbery and torture) and 
i Y married with the approval of her parents. What makes 
S excel over other Greek romancers is his narrative tech- 
pend masters the development of the plot which in 
S amplitude and complexity never becomes confused. 


teliodory 
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The reader is plunged in medias res, and his attention is immedi- 
ately and permanently captivated. Through flash backs, appro- 
priate concatenation of accessory episodes and surprises interven- 
ing at the right moment, the tension is never relaxed. The work 
is free from licentiousness and pervaded with sincere faith in 
Heliodorus’ syncretistic religion. The characterization however is 
weak, the personages being guided throughout by the god Helios 
(the sun), who is identified with Apollo. The diction is pure 
Attic, but literary pretensions are evident in the use of daring 
metaphors and recherché expressions. Apt quotations and allu- 
sions show a wide literary knowledge. Since the 16th century the 
Aethiopica has been translated into the chief modern European 
languages. Tasso modeled the early life of Clorinda in Gerusa- 
lemme liberata on that of Charicleia and Cervantes’ Persiles y 
Sigismunda was inspired by the Aethiopica. 

Bistiocrapuy.—Editions by A. Colonna (1938) and by R. M. Ratten- 
bury et al. with French trans., 3 vol. (1935-43). See also V. Hefti, 
Zur Erzählungstechnik in Heliodors Aethiopica (1950); S. L. Wolff, 
The Greek Romances in Elizabethan Prose Fiction (1912). (G1. G.) 

HELIOGABALUS: see ELAGABALUS. 

HELIOMETER, an instrument originally designed for meas- 
uring the variation of the sun’s diameter at different seasons of 
the year. At one time, improved versions were among the most 
accurate instruments for measuring angular distances between stars, 
but the heliometer has largely been replaced by photographic 
methods. 

In the standard heliometer the object glass is cut into two 
semicircular segments which can be displaced by sliding their 
straight edges over one another, the amount of displacement being 
measured by a screw.. Two images are formed, one by each half 
lens. If the distance between two stars is being measured, the 
screw is turned until the image from one star coincides with that 
from the other, Distances up to 2° can be measured with these 
instruments. 

The first to use a divided object glass to give a double image 
was Servington Savary in 1743, but his segments were not movable. 
Pierre Bouguer (1748) invented an instrument which employed 
two complete movable lenses instead of half lenses to give the 
double image. In 1754 John Dollond combined Savary’s idea 
of the divided object glass with Bouguer’s method and constructed 
the first really practical heliometer. The heliometer, acquired a 
great reputation through the work at Königsberg of Friedrich 
Bessel, who used it to measure the parallax of 61 Cygni. Many 
instruments were made for the transit of Venus expeditions in 
1874. The last great heliometer observer was Sir David Gill. 
His measurements of the parallax of southern stars long re- 
mained unsurpassed; he used the instrument also for his important 
determinations of the solar parallax by observations of Mars and 
certain minor planets. 

HELIOPOLIS, Greek name of one of the most ancient Egyp- 
tian cities, Iunu or ONU, “pillar city,” the biblical ON,, seat of 
the worship of the sun god Re (Ra), It stood at the apex of the 
delta, about 7 mi. N.E. of the centre of modern Cairo, of which 
it is now a residential suburb. Capital of the 15th nome of lower 
Egypt, its importance was rather religious than political, The great 
temple of Re was second in size only to that of Amon at Thebes, 
and its priesthood wielded great influence, particularly during the 
5th dynasty (25th-24th century B.C.) when the worship of Re be- 
came the state cult and kings, claiming to be sons of the sun, 
erected large obelisks, symbols of the sun’s rays, by their tombs. 

Tn the New Kingdom, the temple of Re-Horakhte (Gr, Har- 
machis) became the repository of royal records, and Herodotus, 
who visited the city, states that the priests of Heliopolis were well 
versed in history. Its schools of philosophy and astronomy are 
said to have been visited by Plato and other Greek scholars, 

Little remains today of this great and learned city. Much of 
the stone was taken by the Arabs to build Cairo, and even the 12- 
mi. circuit of the walls is difficult to trace. The sole surviving 
monument is the obelisk of Sesostris (Senusret) I at Matariya, 
the oldest obelisk in existence. In ancient times the city must 
have bristled with these monumental shafts. Of the pair erected 
by Thutmose III, now known as Cleopatra’s Needles, one stands 


HELIOS—HELIUM 


five deeply divided segments, a salver-shaped, five-lobed corla, 
and entire four-celled ovary; fruit two- to four-sulcate or lobed 
at length separable into four one-seeded nutlets or into two hari 
two-celled carpels. The genus contains 220 species indigenoys jy 
the temperate and warmer parts of both hemispheres, but com: 
monest in the old world. A few species are natives of Europe, a 
H. europaeum. This, as well as four or five other species, § 
naturalized along the Atlantic seaboard of North America, 
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on the Thames embankment in London and the other in Central 
park, New York City. (M. S. Dr.) 
HELIOS, the Greek word for the sun, always a god. He was, 
however, a minor mythological character and had no original 
Greek cult. He drove a chariot daily from east to west across the 
sky and sailed round the northerly stream of Ocean each night in 
a huge cup. In Homer he is invoked, as the all-seeing god, to 
witness oaths; his wrath when his cattle are killed by Odysseus’ 


STAATLICHE MUSEEN OF BERLIN 


HELIOS IN HIS CHARIOT. RELIEF SCULPTURE, EXCAVATED AT TROY, 1872 


companions, who had sworn to spare them, is one of the minor 
themes in the Odyssey. In classical Greece Helios was worshiped 
almost exclusively in Rhodes, where from at least the early Sth 
century B.C. he was regarded as the chief god, to whom the island 
belonged and from whom its first inhabitants sprang. His worship 
spread as he became increasingly identified with other deities, often 
under eastern influence. 

From the 5th century B.c. Apollo (q.v.), originally a deity of 
light, was more and more interpreted by thinkers as a sun-god; 
during the Roman empire the sun itself came to be worshiped as 
the Unconquered Sun. 

Brsrrocrapuy.—L. R. Farnell, The Cults of the Greek States, vol. v, 
pp. 417 ff. (1896-1909) ; H. J. Rose, “Helios,” The Oxford Classical 
Dictionary (1950) ; K. Schauenburg, Helios (1955). (H. W. Pa.) 

HELIOSTAT, an instrument containing a mirror driven by 
clockwork so as to reflect sunlight in a fixed direction; e.g., onto 
the slit of a fixed spectroscope. It is of more complicated design 
than the coelostat (q.v.). 

It has the advantage over the coelostat that the instrument fed 
by it need not be moved from day to day as the declination of 
the sun changes; the disadvantage’ is that only one point of the 
image remains fixed, the remainder rotating around it, so that 
unlike the coelostat it cannot be used for photographing an ex- 
tended region. 

HELIOTROPE, in botany, 
a common name applied both to 
the garden heliotrope (see VALE- 
RIAN) and the plants described 
below, which belong to the genus 
Heliotropium. The name indi- 
cates a plant that turns its flowers 
or leaves to receive the most sun- 
light. In mineralogy, heliotrope 
refers to bloodstone (q.v.). 

Heliotropium is a genus of usu- 
ally more or less hairy herbs or 
undershrubs of the borage fam- 
ily (Boraginaceae), having alter- 
nate, rarely almost opposite 
leaves; small white, lilac or blue 
flowers, in terminal or lateral one- 
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sided simple or once or twice HELIOTROPE (HELIOTROPIUM ARBO- 
forked spikes, with a calyx of resceNs) 


The common heliotrope (H. arborescens), also popularly knom 
as cherry pie, is a great favourite with florists because of the dẹ 
licious vanillalike odour of its flowers. It was’ introduced inp 
Europe by the younger Jussieu, who sent the seed of it from Pen 
to the royal garden at Paris. About the year 1757 it was grom 
in England by Philip Miller from seed obtained from St. Germain, 
near Paris. H. corymbosum (probably a native of Peru), whic 
was grown in Hammersmith nurseries as early as 1812, has lane 
but less fragrant flowers than H. arborescens. It is from thes 
two species that most of the cultivated heliotropes have been & 
rived. Some of them are known as turnsole. The species com 
mon in eastern Europe and Russia is H. suaveolens, which hs 
fragrant white flowers. The fragrant butterbur, better knowns 
sweet coltsfoot (Petasites fragrans), a perennial plant of the family 
Compositae, is sometimes called winter heliotrope because of th 
perfume of its flowers. (X.; N. Tr) 

HELIOZOA, an order of single-celled animals (Protozoa; 
q.v.) mostly spherical in form, distinguished by numerous, some- 
what stiff, protoplasmic processes (axopodia), which serve pr- 
marily for capturing food and also are of some use in locomotion 

HELIUM (chemical symbol, He), aside from’ hydrogen the 
lightest substance known, is a member of a family of normally 
gaseous elements called the noble gases because they seldom com- 
bine with other elements. Helium was first used in large quat- 
tities for lifting airships (see Uses, below). 

History.—Helium was discovered in 1868 in the gaseous atmos 
phere surrounding the sun. Several scientists, including P. Jans: 
sen, a prominent French astronomer, observed in India an eclipse 
of the sun which occurred on Aug. 18, 1868. They noteda number 
of bright lines in the speċtrum of the solar chromosphere and this 
recognized the gaseous nature of the prominences, but they wert 
uncertain as to the exact position of the lines in the spectrum. 
number of lines seen by several of the scientists differed from te 
number of lines noted by others in the group. Janssen contin 
his observations of the unobscured sun for r7 days after the eclipst 
and reported his findings by telegram to the French Academy © 
Sciences. If he observed the helium Dy line, it made no spt 
impression on him, for it was not mentioned in either the telegralt 
or the letter report that followed. jib 

The following October, J. Norman Lockyer, a brilliant Eng 
astrophysicist, observed the chromosphere through a special t 
scope that he had designed in 1866, and he showed conclusive 
that the prominences of the sun gave a bright-line spectrum i 
were, therefore, immense volumes of gas, shooting out from al 
gaseous solar envelope; and, furthermore, that they were compe 
in part of hydrogen. Lockyer noted also a yellow line in the r 
trum that did not correspond to the two already known D nt 
sodium, These findings were reported to the Royal society A i 
day of their discovery, Oct. 20, 1868. They were reported oe 
the French Academy of Sciences by Warren de la Rue, who m 
duced a letter from Lockyer dated Oct. 43. Strangely enous ‘a 
announcement by De la Rue of Lockyer’s discovery an pi 
letter report to the academy were received onlya few minutes P 

Thus a problem of proper apportionment of credit ue 
discovery of the gaseous nature of the prominences was pres 
Janssen actually observed the bright lines in the spectrum a 
chromosphere two months before Lockyer, but Lockyer GE 
the idea of investigating the chromosphere with the spectro y 
in 1866 and actually originated the method for doing it. dot 
incidence of their separate investigations served to cement “li 
friendship between the two scientists, however, and a ™¢ 5 
bearing the profiles and names of both Janssen and Locky piy 
struck by the French Academy of Sciences to commemorate 
discovery. 
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Lockyer continued his investigations and on Nov. 15, 1868, he 
fixed the yellow line that he had noted previously in the spectrum 
ofthe chromosphere at a position which he called Ds. After subse- 
ent exhaustive experiments in co-operation with Edward Frank- 
land, who thought the line might be due to hydrogen at solar 
temperature and pressure, Lockyer became convinced that the D3 
line was caused by a substance then unknown on earth, He called 
the substance helium, deriving the word from helios, the Greek 
for the sun. 

| AA the first terrestrial helium was observed in a laboratory 
by W. F. Hillebrand, of the U.S. geological survey, in 1891, when 
he experimented with an inert gas which he obtained by heating 
uraninite, a uranium oxide. This gas consisted mainly of nitrogen, 
but its spectrum was unusual because it contained strange lines not 
identifiable with any elements known to exist on earth. Hillebrand 
attributed the strange lines to variations of pressure in the spec- 
trum tube and failed to investigate the matter further, rejecting 
the suggestion by one of his colleagues that a new element might 
be present. 

It remained, therefore, for Sir William Ramsay, a London pro- 
fessor, to discover the existence of helium on earth. When in- 
formed of Hillebrand’s work, Ramsay obtained a sample of the 
mineral cleveite (a uranium-bearing mineral), and in March 1895 
he duplicated Hillebrand’s experiments in an effort to produce 
argon, an element which he and Lord Rayleigh had discovered 
inthe airin the summer of 1894. Upon investigating the resultant 
gas with the spectroscope, Ramsay found argon as he had hoped; 
but; to his astonishment, he also found in the spectrum the bright 
yellow line of helium. At Ramsay’s request, Sir William Crookes 
measured the wave length of the yellow line and confirmed its 
identity with the line found in the spectrum of the sun. Ramsay’s 
discovery of helium as a constituent of the earth was announced in 
TAA communications to the British Royal society and the 

tench Academy of Sciences on March 26, 1895. In the same 
year, Ramsay discovered helium in a specimen of meteoric iron 

a Augusta etl Va., and H. Kayser found helium to be 

mponent o; the atmosphere. Later, Ramsay and Frederick 
Soddy discovered that helium is a product of the spontaneous dis- 

sie Fe Riggott ye kale eae In 1905 H. P. Eao md 

F, arland found that natural gas produced from a shallow 
well near Dexter, Kan., contained he helium, and when helium- 
e ieee ws found in other fields large sources of 

vailable. 

na a aes ee 

Els, meteoric iron and mineral springs, by far the 

videly es of helium are in natural gases produced over 

tig peed areas in the United States. In only a few local- 

economic eam present in enough quantity to permit 
ine pyrene sources of supply are in the Texas Panhandle, 
ue T New Mexico, Kansas and Utah, The Cliffside gas 
it supplies eee Tex., is perhaps the best-known source because 

arillo AA aring natural gas to the U.S. bureau on 
Was produced m plant where most of the world 's supply of helium 
Produced f prior to World War II. The helium content of gas 
ible gas sae the Cliffside field is about 1.8%. A noncombus- 
Si of norin an New Meee TE. be anal 
Sourcea > western New Mexico. e besi al- 
tgher t F contain 1% to 1.5% helium, which is slightly 

e large 3 ie helium content of gas from the Channing area of 

Volume ne gas field, north of Amarillo, Tex.; however, 
Occurs ak, elium in the Panhandle field is very great. Helium 
like a in several Canadian provinces, but these occurrences, 


ning, others known to exist outside the United States, are of 
Produ portance, 


m as 
T military necessity. The use of lighter-than-air craft filled 


th ; 
terange roken is exceedingly hazardous in military operations 
The fda” bullets easily ignite the gas. J 
United oats government is the only producer of helium in the 
tes. There has been a tremendous increase in 


Ction—The production of helium on a large scale was 
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amount of helium produced by the U.S. bureau of mines since 
1938. In that year the government produced 5,830,750 cu.ft. of 
helium. Production soared during World War II and reached 
137,000,000 cu.ft. in 1944. The output amounted to 81,000,000 
cu.ft. in 1950 and then rose rapidly. The increase in production 
after 1950 is mainly due to the use of helium for welding. 

The helium contents of natural gases processed in the bureau of 
mines plants ranged from 1% to 74%. Carbon dioxide, other 
acidic gases and water vapour are removed from the natural gas 
by washing it with a solution of monoethanolamine and glycol, and 
it is dried further with activated alumina before it is transmitted 
to the main separation cycle. The gas then is cooled to approxi- 
mately —300° F. by a nitrogen refrigeration cycle and counter- 
flow heat exchangers. At that temperature, and under a pressure 
of more than 600 lb. per square inch, all of the constituents of 
the gas, except helium and some nitrogen, are liquefied. The 
liquid is drawn off the bottom of the apparatus, and crude helium 
composed of about 50% helium and 50% nitrogen is removed 
from the top of the apparatus for further purification. The crude 
helium is compressed to 2,500 lb. per square inch pressure and 
cooled by a cycle similar to that used in the initial separation. 
Most of the remaining nitrogen is liquefied and the purity of the 
helium is increased to 98.2%. 

This is the grade of helium that was produced until later de- 
velopments in welding and other metallurgical processes required 
that purer helium be made available. The 98.2% pure helium now 
is purified further by passage through activated coconut charcoal 
surrounded by a bath of liquid nitrogen. This helium, which con- 
tains only a trace of impurity, is conveyed into clean, dry high- 
pressure containers for shipment. 

Physical and Chemical Properties—Helium is a colourless, 
odourless and tasteless gas with a density of 0.1785 g. per litre at 
0° C. It is believed chemically inert (zero valence) and forms 
no compounds. It is a monatomic element with an atomic number 
of 2, and it exists naturally in two stable isotopic forms, He? with 
an atomic mass of 3.0170 and He* with an atomic mass of 4.0026, 
With the exception of a trace (10-°%) of He’, all of the naturally 
occurring helium is He‘, The unstable isotope He® with atomic 
mass 6.0208 is radioactive with a half-life of 0.8 sec. The liquid 
phases of He* and He? are quite remarkable fluids and have be- 
come of considerable scientific interest as macroscopic demonstra- 
tions of quantum effects. The detailed understanding of their 
unusual properties is still a challenge to science. Both Het and He? 
do not solidify without the help of an external pressure of at least 
25 atmospheres and they stay liquid to the lowest temperatures 
attained experimentally, and there is no indication that they will 
form solid crystals at even lower temperatures. This unusual be- 
haviour is a consequence of the zero point energy postulated by 
quantum mechanics (q.v.) which is intimately related to the un- 
certainty principle (q.v.): ‘The momentum and position of a 
particle cannot be fixed simultaneously with arbitrary accuracy. 
If the helium atoms have to be localized on the points of a.crystal 
lattice their momentum and therefore their kinetic energy would 
be so great that they would overcome the forces holding the 
crystal together. Nature compromises in this dilemma by letting 
helium stay liquid where the atoms are not so narrowly confined in 
space, reducing in this way the zero point energy sufficiently so 
that a condensed phase can be formed. Zero point energy is also 
responsible for the extremely low liquid density, boiling points 
and critical points of helium, as shown in the table. 


Boiling Points and Critical Points of Helium 


Boiling point Critical point 
reed cers ‘Temperature,| Pressure 
of o a , °K, 
C; F. ia perce K. atmosphere 
—268.9 |—452.0 42 13 5:2 2.3 
—269.9 |—453-8 3:2 08 3-4 1.2 


Other strange properties of helium are due to more subtle fea- 
tures of quantum mechanics. Liquid He* undergoes a transition at 
2.19° K. called the A-point. The modification above 2.19° K. is 
called He I, the modification below this temperature He II. There 
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is no change in density or any latent heat connected with this 
transition, in contrast to the freezing of a liquid. Specific heat and 
expansion coefficient change abruptly, and especially striking are 
the changes in transport phenomena. The heat conductivity of 
He II is about 100,000,000 times that of He I, and more than 100 
times better even than that of copper. The viscosity of He II 
diminishes rapidly with decreasing temperature to fractions of 
micropoise (the viscosity of water being about 10,000 micropoise) 
when measured with a viscometer. The flow through narrow chan- 
nels of less than o.oor cm. width takes place without any measur- 
able friction at all. A certain amount of liquid He II passes 
through such a slit in a fraction of a second; the same amount of 
helium as gas needs several days to pass the slit. 

If a temperature difference arises between two chambers filled 
with liquid He II and connected by such a narrow slit or a dia- 
phragm an appreciable difference in pressure is produced, the 
warmer side showing the higher pressure. This can be demon- 
strated by a simple glass tube extending above the level of the 
liquid, part of which is filled with a fine powder acting as a dia- 
phragm. Heating the powder by shining a light upon it causes 
the liquid He II to spout out of the top of the tube up to a height 
of 10 in. due to the pressure differences created by this strange 
effect, which earns it the name “fountain effect.” 

All these extraordinary properties of liquid He II are due to 
superfluidity. Near the absolute zero of temperature, liquid He* 
can move up to certain critical velocities of several centimetres per 
second without any friction, a state which is called superfluid. At 
temperatures between absolute zero and 2.19° K., He II is con- 
sidered as consisting of a mixture of this superfluid and a normal 
fluid, the latter behaving more or less like ordinary fluids in show- 
ing the usual resistance to mechanical motion or heat flow. At 
2.19° K: the whole liquid helium consists only of the normal part 
of the fluid and becomes He I which has properties similar to those 
of the other condensed rare gases. 

The physical properties of isotopes are usually quite similar, but 
not in the case of the helium isotopes. The relative difference in 
mass between He? and Het is considerable, and as the mass de- 
termines the zero point energy it causes also the appreciable dif- 
ferences in boiling points, critical points, etc. of the two isotopes. 
Moreover, liquid He? doesnot show a )-transition or superfluidity. 
He? consists of an uneven number of nucleons and obeys there- 
fore the Pauli principle which requires that every quantum state 
be only singly occupied. Het consists of an even number ‘of 
nucleons and is not subject to this restriction; at very low tem- 
peratures all particles can condense into the lowest quantum state, 
a phenomenon often called Bose-Einstein condensation. It seems 
rather certain that superfluidity is intimately related with the Bose- 
Einstein condensation and therefore only possible for Het, 
Furthermore a liquid mixture of He? and He* breaks up into 
pe geri phases containing more or less pure isotopes below 

Uses.—Helium is still used as a lifting gas, the purpose for 
which it was originally produced in large volumes. It is the ideal 
gas for this purpose because it will provide 92.64% as much lift 
as will hydrogen and it is completely safe to handle. Helium-filled 
U.S. navy blimps played an important part in defeating the axis 
submarine campaign in the Atlantic ocean in World War Il. 
Smaller, but important, volumes of helium are used by the U.S, 
weather bureau to carry radiosonde balloons aloft for weather 
observations. 

In addition to this basic use, many medical and industrial ap- 
plications for helium have been found since the bureau of mines 
was authorized in 1937 to sell helium for medical, scientific and 
commercial use. Helium is used to provide inert atmospheres in 
the welding of light metals and in other metallurgical operations. 
Because of its low refractive index, helium is used to fill the spaces 
between multiple optical lenses arranged in series. It is employed 
as a tracer, especially in the determination of oil and gas migration 
in underground geologic structures. In 1925 the bureau of mines 
issued a report by R. R. Sayers, W. P. Yant and J. H. Hildebrand, 
who recognized that helium is less soluble in body tissues than 
nitrogen and studied the use of helium-oxygen mixtures in mit- 
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igating caisson disease. Resulting developments by the bureay 
mines and the navy department proved that divers can ve 
greater depths and work longer if a breathing mixture of heli 
and oxygen is supplied to them. 

Helium has a low density and can be mixed with oxygen in si 
able proportions for medical use. The mixture can be moi 
through relatively small airways more freely than air, It iş usei 
in partial obstructions and spasms of the air passages, Report ty 
A. L. Barach, A. R. Benke, P. A. Neal and other physicians state 
that less effort is required to breathe helium-oxygen mixtures tha 
to breathe air and that such mixtures may be used effectively in ty 
treatment of respiratory diseases, especially acute cases of asthma, 
G. W. Jones and G. J. Thomas reported also that helium may be 
used as a diluent with various anesthetics, especially cyclopropane 
to prevent explosions in operating rooms, and in the treatment of 
certain operative complications with helium-oxygen mixtures, 

See also references under “Helium” in the Index. 

See H. P, Wheeler, Jr., “Helium,” U.S. Bureau of Mines Bulletin 5 
(1955) ; W. H. Keesom, Helium (1946) ; F. London, Superfluids, voli 
(1954). (H. P. Wr.; L. Mr) 

HELL traditionally designates the abode of evil spirits, the 
place where lost souls undergo eternal punishment, or, mote ger 
erally, any condition of extreme misery. The word is derived from 
an Anglo-Saxon root meaning “to conceal” or “to cover,” indicat 
ing that hell was originally thought to be concealed in the tormid 
regions near the earth’s centre. In ancient Norse mythology, 
Hel (g.v.) came to be personified as the ugly goddess of death 
Though the punishment of the damned is usually associated with 
heat and flames, this is not intrinsic to the concept: the lost souls 
in the Norse Niflheimr suffered in cold and darkness. , 

The “House of Hades” or underworld, the abode of the dead in 
Greek mythology, was pictured as either a gloomy subterranem 
realm or a distant island that no man-made ship could reach (s# 
Hapes). To this was originally added Tartarus, a dark abyss as 
far below Hades as earth is below heaven and the place of purist 
ment in the lower world; but in later times Tartarus lost its dis 
tinctness and became almost a synonym for Hades. 

Judaism.—Prior to the time of the Babylonian exile (6th cet 
tury B.c.), the Jews had only indefinite notions about life afte 
death. The Old Testament does include several references to Sh 
as a possible abode of the dead, but it is not always clear whe 
Sheol means simply the grave or something more specific. f 
early Jews seem to have held, as did many primitive peoples, i 
departed spirits somehow inhabited their tombs. But Sheol be 
also- pictured as a vast cavern beneath the earth where the shade 
(spirits) of all men—not only Jews—were gathered. The i 
these shades was generally miserable; deprived of clear const 
ness and the joy of living, they dwelt in the dark recesses © 
earth, i 

From the Sth century B.c. onward, the Jews were in close 0 
tact with the Persians and the Greeks, both of whom had 
developed ideas of the hereafter. Zoroastrianism, the religio 
the Persian empire, taught a judgment of individuals at dest 
souls of the good being admitted to the abode of infinite ligh | 
the presence of God, while the wicked were hurled down t ai 
The Greek Orphic sects, on the other hand, stressed the ! F j 
the immortality of the soul, which Plato developed in consi jel 
ble detail. By the time of Christ, the Jews had acquired 4 a fot 
that wicked souls would be punished after death in Bete is 
varying periods of time, not exceeding 12 months except aia 
of heresy and perversion of the faith. Gehenna ( gehinnom) y 
its name from the valley of Hinnom, a rubbish dump neat i 
lem where as late as Jeremiah’s time child sacrifices Were s) 
(Rosh Hashono 17a; Jer. vii, 31). (C. R: Sr; H. i 

Christianity.—Christian teaching on hell is contait 
Christ’s description of the last judgment: “Then he W terti 
those at his left hand, ‘Depart from me, you cursed, into the “i p 
fire prepared for the devil and his angels’, . . And these Yije! 
away into eternal punishment, but the righteous into eter 
(Matt. xxv, 41, 46), The existence of hell is assume 
words. It is the abode of the devil and his angels; in he de 
fire. Those who have sinned against charity and, presu™4 
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unrepentant are separated from Christ and sent to.a punishment 
that is unending in the same sense as the unending life of the up- 
The same eternal destiny is indicated by the Lord for those 
guilty of the sin of scandal (Matt. xviii, 8-9; Mark ix, 43-49). 
The category of those who are condemned is extended by Paul to 
jnclude sinners in general, such as idolaters, adulterers, homosex- 
uals, thieves, slanderers and the like (I Cor. vi, 9 ff.; Eph, v, 5; 
Gal. v, 21). According to Paul those who refuse to acknowledge 
God and will not obey the gospel of the Lord Jesus will suffer the 
punishment of eternal ruin (II Thess, i, 8-9) ; “the wages of sin is 
death” (Rom. vi, 23) and “there will be tribulation and anguish for 
every ssa being who does aa oni 9). ie Sy 

Early Christian writers generally too! teaching of the New 
Testament literally as presenting not merely a warning but also a 
future historical fact. In the 3rd century, however, Origen called 
into question not only the eternity of hell but also the existence 
of the punishment of real fire. The influence of his doubts and 
denials is seen in Gregory of Nyssa, Ambrose and Jerome. But 
the majority of the Church Fathers adhered to a more literal in- 
terpretation of Scripture. 

The Roman Catholic Church teaches that hell is a state of pun- 
ishment for those who die unrepentant in grave sin. Hell will last 
forever; its suffering will have no end. There will be no universal 
restoration of sinners, as Origen thought, Hell, it is believed, 
consists not merely in the privation of the supreme good but also 
in some positive suffering, the cause of which is principally the 
clear consciousness of the loss of the happiness that results from 
the vision of God. This is the pain of loss (poena damni). But 
there is also a pain of sense (poena sensus), which, according to 
practically all theologians, is chiefly the pain of fire, This is the 
suffering induced in the spirits of the demons and in the souls and 
bodies of damned men by some mysterious extrinsic agent cor- 
responding to what Christ called fire. 

The traditional Protestant teaching on hell remained until mod- 
em times substantially the same as Catholic doctrine and is still 
held by many, perhaps most, conservative Protestant groups. 
Many Protestant thinkers, however, and large numbers of believers 
find the old teaching incompatible with what they conceive to be 
a Apacs and mercy of God. For an eternal vindicative pun- 
fal ins of the unrepentant sinner they substitute a temporary 
3 pi isciplinary and remedial. This doctrinal position supposes 
eS interpretation of the New Testament texts, which 
a so far as to postulate the annihilation of the ir- 

asten Christians in general profess the belief, that after the 
pral judgment the wicked, who were on the left of the Judge, 
AERE into eternal fire. _ The torment of hell will consist not 
an a a privation of all joy and happiness but also in remorse 
A oo of conscience as well as some external punishments. 
this Pe with other Christians, those of the East insist that 
itis ultim i p be accepted on faith, for, though not unreasonable, 
ther n ey impervious to reason, _ (Dede Mo.) 
or hell that ligions.—All world religions have a theological term 
and Christ is analogous in meaning to the term used in Judaism 

HERS 2 oe a the final state of the unbeliever or sinner. 

Ate n Islam, which is related historically to Judaism and 

cleat Bal the term used to describe this state is Jahannam. 
point Moh, nception of Jahannam is given in the Koran. At one 

chammed says that it has seven gates (xv, 43-44). In 
and ATEA he describes hell as if it were something animate 
the angels wil] Bring hell, God shall say on the last judgment; 
Ni then form their ranks and hell shall be brought 
holism Waa i conception hell seems to be described in the sym- 
damned ES grotesque monster that stands ready to devour 
ina treatise a his particular conception was given significance 
Ghazali” rene al-jakhira, by the great Muslim theologian 
archy of cong ell is also described in Muslim tradition as a hier- 
ridge ne €ntric circles in the shape of a crater, above which 
this bri Mee harrow as the,edge of a sword. All souls must cross 
ee See paradis, and those who fall are received by 
elow, Ag 
ent in hell is not of uniform duration in Muslim tra- 
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dition. In the Koran one passage reads, “They for whom the 
balance shall be light are those who have destroyed themselves in 
hell and shall dwell there forever” (xxiii, 103). According to an- 
other passage, however, “The damned shall be cast into fire. . . 
they shall dwell there so long as the heavens and the earth shall 
last, unless God wills otherwise” (xi, 106-107); and according to 
a traditional saying of the Prophet, “. . . he shall make men 
come out of hell after they have been burned and reduced to 
cinders.” The omnipotence and arbitrariness of God in Islam 
prevents the tradition from making a final statement on this point. 

Indian Religions,—The length of time spent in hell has never 
been a problem in Indian religion, for hell is only one stage in 
a career of the soul and is therefore never understood as eternal. 
Generally speaking, the Hindus divide the cosmos into three realms 
(lokas): heaven, earth and the nether worlds. Twenty-one hells 
lie beneath the nether world. A person enters into hell as a result 
of evil actions, but hell is not simply the consequence of action; 
it is rather the result of a complete attachment or identification 
with a conception of the world that necessitates action. All actions 
have consequences and thus the actions that lead to hell are only 
relatively different from those that lead to rebirth in one of the 
celestial heavens. Neither heaven nor hell is of ultimate signifi- 
cance. Philosophically speaking, all of the realms (Jokas), whether 
heavens or hells, are only the superstructure of the divine neutral 
essence and originate from a deluded consciousness. 

Buddhism.—In Buddhism the three realms of the cosmos are 
Kamavacara, the realm in which the five senses may be experi- 
enced in a variety of bodies and perceptions; Rupavacara, the 
realm of form in which the senses of taste, smell and touch are 
absent; and Arupavacara, the formless realm in which only the 
sense of mind is present. The Buddhist hells are found in the 
realm of Kamavacara. There are eight hot hells and eight cold 
hells plus the realm of the pretas (ghosts with small mouths and 
great stomachs who are tortured by hunger and thirst). A person 
is reborn in hell as the result of the “ripening” of his evil karma. 
In the Anguttara Nikaya (i, 38), Yama, king of the dead, ques- 
tions a soul’s arrival in hell and explains that he is there as a 
result of his evil karma, which the punishment in hell is designed 
to exhaust or “burn up.” After this, rebirth is possible in another 
form, though Buddhist doctrine states that it is very difficult fora 
person to be reborn immediately as a human being. 

In the Buddhist doctrine of the Bodhisattva (q.v.) the idea of 
hell is qualified. Bodhisattvas are beings who have accrued great 
merit from good deeds and long training but refuse to enter 
Nirvana because of their compassion for those still suffering. 
Often they enter into the realms of hell, relieve the beings there 
and through a transfer of merit release them from their suffering. 

Jainism.—In Jain cosmology, the underworld is divided into two 
parts, Bhumis, the lower regions, and Patala. Bhumis is divided 
into seven different regions, the last of which contains 5 hells 
and the first 3,000,000. In these hells are demons who torture 
the victims. There are no human beings in Patala and thus the 
demons there do not inflict torture. The Jains often illustrate 
their cosmology by a diagram of a man’s figure, the legs represent- 
ing the hells. Though the hells are places of excruciating punish- 
ment, it is possible for the victims to be released after their karma 
has been exhausted. Jainism sometimes refers to another under- 
world, Nigoda, lying below the hells, from which it is impossible 
to be released; only those who have committed the most heinous 
crimes go to this place. (Cu. H. L.) 


BrrtocrarHy.—General; “Cosmogony and Cosmology” and “The 
State of the Dead” in J. Hastings (ed.), Encyclopaedia of Religion and 
Ethics. Judaism and Early Christianity: G. F. Moore, History of Re- 
ligions, vol. ii (1919). Catholic: G. D. Smith, The Teachings of the 
Catholic Church, vol. ii (1949); R. W. Gleason, The World To Come 
(1958). Protestant: K. Barth, Dogmatics in Outline, Eng. trans, by 
G. T. Thomson (1949). Greek Orthodox: F. Gavin, Some Aspects of 
Contemporary Greek Orthodox Thought (1923). Islam: “Djahannam,” 
in H. A. R. Gibb and J. H. Kramers (eds.), Shorter Encyclopaedia of 
Islam (1953); A. J. Wensinck, The Muslim Creed (1932). Hinduism: 
H. R. Zimmer, Philosophies of India, ed. by J. Campbell (1951); Myths 
and Symbols in Indian Art and Civilisation, ed. by J. Campbell (1946). 
Buddhism: E. J. Thomas, The History of Buddhist Thought, 2nd ed. 
(1952). Jainism: M. Stevenson, The Heart of Jainism (1915). 
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HELLADIC CIVILIZATION: see AEGEAN CIVILIZATION. 

HELLANICUS or Lessos (fl. late sth century B.c.), Greek 
historian, whose work marks an advance in the development of 
historiography. According to the Suda lexicon, he lived for some 
time at the court of one of the kings of Macedon and died at 
Perperene, a town in Asia Minor near the gulf of Adramyttium. 

Some 30 works (of which only fragments survive) are attributed 
to him, including Hiereiai tes Heras en Argei (“Priestesses of Hera 
at Argos”), a chronological compilation; Karneonikai, a list of 
the victors at the Carnean festival with notices of literary events; 
Phoronis, a mainly genealogical work covering the period up to 
the return of the Heracleidae; and Atthis which gives the history of 
Attica from 683 to the end of the Peloponnesian War (404). 
Thucydides says that in this work the events of 480 to 431 were 
treated briefly and superficially, with little regard to chronology. 

Hellanicus was not content to repeat the traditions that had 
gained general acceptance through the poets, but tried to give 
them as they were locally current. By using the few national or 
priestly lists that presented something like contemporary registra- 
tion, he attempted to lay the foundations of a scientific chronology, 
based primarily on the list of the Argive priestesses of Hera, and 
secondarily on genealogies, lists of magistrates (e.g., the archons 
at Athens) and oriental dates, in place of the old reckoning by 
generations. But as his materials were insufficient he often fell 
back on the older methods. Because he deviated so much from 
common tradition he was thought untrustworthy by the ancients 
themselves. 

Hellanicus appears to have made no systematic use of inscrip- 
tions and, unlike his contemporary Herodotus, never rose to the 
conception of a single current of events wider than local and 
ethnical distinctions, A remark of Dionysius of Halicarnassus that 
Herodotus was not deterred from a theme already handled by 
Hellanicus and Charon of Lampsacus refers only to their raw mate- 
rial and not to their historical viewpoint. 


BistiocraPHy—Fragments ed. by F. Jacoby in Fragmente der 
griechischen Historiker, vol. 1, pp. 104-152 (1923), vol. 3B, pp. 40-45, 
732-733 (1950), vol. 3C, pp. 1-2, 190, 412-414 (1958). See also Pauly- 


Wissowa, Real-Encyclopddie der classischen Altertumswissenschaft, 


vol. 8 (1913) col. 104-155; J. B. Bury, Ancient Greek Historians, pp. 
27-35 (1909); L. Pearson, Early Ionian Historians, ch, 5 7939). 
(G. T. Gu.) 


HELLBENDER, common name for the aquatic salamander 
Cryptobranchus alleganiensis of the eastern United States. The 
hellbender and the giant salamanders (Megalobatrachus) of Japan 
and China are the only survivors of a primitive family (Crypto- 
branchidae) that was more widely distributed through the northern 
hemisphere in the Tertiary period, which began about 70,000,000 
years ago. 

The major part of the range of the thoroughly aquatic hell- 
bender is within the larger, swift-flowing streams of the Ohio river 
system, but it is also found in other tributaries of the central 
Mississippi and in the Susquehanna river in New York. 

This grotesque salamander has a flat head and body, compressed 
tail and wrinkled fleshy folds on the sides. Although the adult is 
lung-breathing, a gill slit persists on each side behind the head. 
The back colour is gray or brown with darker blotches. Maximum 
size is 27 in. 

The hellbender feeds on small fish, crayfish and other inverte- 
brates and is occasionally caught taking bait off fishing lines. 

Mating takes place during August and September. Each female 
deposits 300-400 eggs in rosarylike strings in a nest scooped out 
beneath a stone or other shelter in the stream bed. The male 
fertilizes the eggs as they are laid and guards the nest during 
incubation, which takes 10 to 12 weeks. Young lose their external 
gills in a year or two but do not mature until three to four years 
old. See AMPHIBIA. (G. B. R.) 

HELLEBORE, the common name for plants of the genus 

Helleborus, of the buttercup family (Ranunculaceae; g.v.), na- 
tives of Europe and western Asia. They are coarse, perennial, 
poisonous-juiced herbs with lobed leaves. The flowers have five 
persistent petaloid sepals, within the circle of which are placed 
the minute nectar-containing tubular petals of the form of a horn 
with an irregular opening. The stamens are very numerous and 
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are spirally arranged. The e 
pels are variable in number, s. 
sile or stipitate and slightly ung e 
at the base; they dehisce by ven. 
tral suture. q 


bore or Christmas rose (so-¢ 
because it blooms in midwint 
is native in southern and cent) 
Europe and with other speci 
was cultivated in English garde 
as early as the 16th century, 
knotty rootstock ' 
brown externally, and poisonous | 

The leaves spring from the top 
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BLACK HELLEBORE OR CHRISTMAS 
ROSE (HELLEBORUS NIGER) 


distinctly pedate, dark 

above and lighter below, wil 
seven to nine segments and long | 
petioles. i | 

The scapes, which end the branches of the rhizome, have a log 
entire bract at the base and terminate in a single flower with ty 
bracts, from the axis of one of which a second flower may devalg 
The flowers have 5 broad white or pale rose, eventually gre 
sepals; 8 to 13 tubular green petals containing nectar; and 5 
free carpels. There are several varieties, the best being H. 
altifolius. 

The Christmas rose is extensively grown in many English a 
American gardens to provide white flowers about Christmas time 
for decorations. H. niger altifolius grows to two feet, half a foo 
taller than the typical form, has red-spotted stalks and a pink 
tinged flower nearly four inches wide, Because its roots are bi 
it should be carefully planted, preferably in the shade where tht 
soil is moist and rich. It may be planted either by roots or seed 
The best time for planting is in August and September. 

A related species, Æ. orientalis, blooms in early spring andl 
usually called the Lenten rose. H. orientalis has given mise! 
several fine hybrids with H. niger, some of the best forms being 
clear in colour and distinctly spotted. H. foetidus, stinking he 
bore or bear’s-foot, is found in England where, like H. virid 
is confined chiefly to limestone districts; it is common in Fra 
and the south of Europe. Its leaves have 7- to 11-toothed di 
sions; the flowers are in panicles, numerous, cup-shaped and di 
ing, with many bracts and green sepals tinged with purple 
nating with the five tubular petals. 

H. viridis is probably indigenous in some of the southern # 
eastern counties of England and occurs also in central and $ 
ern Europe. It has bright yellowish-green flowers, two to four 
on a stem, with large leaflike bracts. 

H. viridis is usually, but unfortunately, called green hellebo 
and was thought by some to be the black hellebore. Conf 
still exists because green hellebore is properly applied to Veri 
viride, an equally poisonous herb. White or false hellebore 
belongs to the genus Veratrum, of the family Liliaceae. 1 

The rhizome of H. niger is a crude drug; it occurs in comm 
in irregular and nodular pieces, from about one to three 1a 
in length, white and of a horny texture within, Cut transverse 
it presents internally a circle of 8 to 12 wedge-shaped lig 
bundles, surrounded by a thick bark. It emits a faint odour 
cut or broken and has a bitter and slightly acrid taste. 
is sometimes adulterated with the rhizome of baneberry, 4f 
rubra, which, however, may be recognized by the distinctly cru 
appearance of the central portion of the attached roots whe 
across, H. niger, viridis and foetidus contain the glucosides 
leborin, helleborem and hellebrin. These compounds are extrem 
poisonous and in sufficient doses lead to cramps, vomiting, C0 t 
sions and sometimes death. 

In medical preparations the drug was once employed as ag 
in dropsy but is now considered more dangerous than ben 
It is occasionally used in veterinary medicine. (N 

HELLENISTIC AGE. The Hellenistic age, 
eral consent, covers the period from 323 to 30 B.C.; 


by almos 
ie., from 
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death of Alexander the Great to the incorporation of Egypt in the 
Roman empire. The concept of this period as having a character 
all its own js not older than the early 19th century, when the 
German historian J. G. Droysen realized the cultural unity behind 
the history of a number of states. He used the word Hellenismus 
as the name for an age which he regarded as the transitional period 
between classical Greece and the Christian world; he forgot the 
part played by Rome, but nevertheless he had discovered a his- 
torical truth of the greatest importance. 

‘As with most historical periods, the exact time limits are arti- 
ficial, but though they may be due to convention they make sense. 
Alexander's exploits had changed. the face of the world, and from 
the breakup of his empire there arose the numerous monarchies, 
most of them ruled by Macedonians, which covered the eastern 
Mediterranean and the near east and were the framework for the 
spread of Greek culture, the mixture of Greek and non-Greek popu- 
lations and the fusion of Greek and eastern elements, Thus, 
though it is possible to speak of men and features as forerunners 
of the Hellenistic age, the beginning of the new epoch in 323 B.c. 
can be regarded as established. It is less obvious with the date 
of 30 8.c. The three centuries of the Hellenistic age were at the 
same time the period of the glory and decline of the Roman repub- 
li. From the beginning of the 2nd century s.c. the Hellenistic 
world came under increasing pressure from Rome, the interconnec- 
tion between the two historical worlds grew in intensity and the 
main Hellenistic powers were entirely absorbed one after another. 
The conquest of Egypt by Octavian (later the emperor Augustus) 
was the last of these Roman victories, 

On the other hand, it has been maintained that the first three 
centuries A.D., still belong to the Hellenistic age because many 
Hellenistic cultural phenomena, especially the intermixture be- 
tween west and east, continued and in some respects even grew in 
historical significance, In a sense the Hellenistic age found its 
final continuation in the civilization of Byzantium. However, the 
mere fact of the unification of the oecumene (“the inhabited 
World”) under Rome, the disappearance of the Hellenistic states, 
the establishment of the Pax Romana and the influence of the Latin 
language and of Roman law and administration fundamentally 
changed the Hellenistic world, It is right to distinguish between 
the Hellenistic age of the last three centuries B.c. and the Greco- 
Roman civilization of the imperial age. 

This article is divided into the following sections: 

q Ftroduction 
+ Definition 
2. Division Into Periods 
ae Sources dt 
. sits of Political History 


3 Struggles of Alexander’s Successors, 323-280 B.C. 
3 Prolemies 
4. Seleucids 
5. Greece and the Leagues 
f Antiochus ITI and Philip V 
if Roman Conquest of Macedonia and Greece 

 Sergamum to 129 
9. Later Seleucids 
: Mithradatic Wars and Pompey’s Settlement 

Egypt, 168-30 
è Hellenistic States 
. seil and Economic Conditions 

- Social Structure 
« The Old Greek Cities 
- Cqelessionalism in the East 
“1 ~vatacter of Hellenisti 
V. He lenistic Civilization yen 
Oa a Literature 
ograj 
. Scholarship” A 
iction 

cience 
Art and Architecture 

hilosoph 
Hellenism and the Jews 

eligion and Magic 


I, INTRODUCTION 


1. Defin; à 
Word p aition — The word Hellenistic derives from the Greek 
zein, which in ancient times simply meant “to speak 
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Hellenic” (i.¢., Greek) or “to act like a Greek.” It could be used 
for either Greeks or non-Greeks in the sense of speaking correct 
Greek, but it was mainly used with regard to non-Greeks who had 
accepted the Greek way of life. The corresponding noun could 
occasionally be used in the sense of “imitation of the Greeks.” 
In modern times Hellenism has become an ambiguous word, imply- 
ing Greek culture as well as its imitation; in English, its use is 
not,confined to the Hellenistic era, but often refers to enthusiasm 
for the art, literature and philosophy of classical Greece (some- 
times involving lack of sympathy with the Hellenistic age proper), 
particularly in the 18th and 19th centuries. J. G. Droysen used 
the word chiefly to indicate the fusion of east and west, and to a 
large extent this is-indeed the essence of the period. Modern 
research has tended toward the view that the Greeks rather than 
the east were the contributing side, It will be seen that such a 
view, however justifiable in many respects, is too sweeping to do 
justice to the multifarious pattern of Hellenistic life. But at least 
it makes sense to call an age “Hellenistic” of which the spreading 
of Greek civilization was a main feature. The oecumene was to 
a large extent hellenized, and while Greek civilization lost some 
of its unique beauty and originality it lived on in new forms at 
home as well as on foreign soil among foreign people. It is equally 
mistaken to speak of the period as that of Greek decadence or to 
treat Hellenistic history as a mere accompaniment to the simul- 
taneous rise of Rome. It was a new creative period in the history 
of the human mind, in which Greeks and non-Greeks played their 
essential though very different parts. It even created a simplified 
Greek koine (“common speech”) and a common state of mind 
whereby a Greek was now a man of Greek education and no longer 
simply of Greek origin. Greek civilization not only conquered 
the near east but influenced, however superficially, countries as far 
apart as Parthia and India on the.one hand and Carthage and Rome 
on the other, There was a far-reaching. fusion between Hellenistic 
civilization and the east; Judaism among others was partly in- 
fluenced by Greek culture, and the latter had a decisive share in 
the formation of early Christianity. 

2. Division Into Periods—lIt will be useful to distinguish 
various periods within the Hellenistic age, although a clear-cut 
separation would be mistaken and strict adherence to the dates 
and meanings put forward might produce a false historical picture. 
However, the age may be said to fall into the following three 
main periods: (1) 323-280 B.c., witnessing the disintegration of 
Alexander’s empire and the establishment of a new society of 
states; (2) 280-c. 160 B.c., the creative phase, characterized by 
balance of power, the progress of Greek culture and the Greek way 
of life over an ever-widening area, and the supremacy of philosophy 
and science; (3). ¢. 160-30 B.C., a period of decline under the in- 
fluence, spiritual and material, of the east and Rome and of 
political self-destruction, a period in which irrationalism and re- 
ligion prevailed. 

3. Sources.—The sources vary considerably with regard to dif- 
ferent periods, both in quantity and quality. They are fairly ample 
for the wars of the Diadochi (successors of Alexander). Accounts 
by Diodorus, Plutarch, Arrian (gq.v.) and others survive, mainly 
deriving from the reliable Hieronymus of Cardia. The course of 
events during the following decades is obscure. Dates throughout 
are uncertain and often guesswork. The original historians are 
lost and were anyhow mostly gossipy and biased writers. For the 
west alone, the work of the Sicilian Timaeus (q.v.) provided a solid 
basis for later historians. From 221 B.c. onward (till 145 B.c.) 
there is.Polybius (g.v.). The many missing parts of his work are 
partly covered by Livy. Most of the later writers largely depend 
on Polybius. Poseidonius’ continuation is lost, and the most im- 
portant historian for the later period is Appian (2nd century A.D.). 
Later sources from Polybius onward are or were mainly centred 
on the relations between Rome and the Hellenistic world. For 
Hellenistic Judaea I and II Maccabees are essential. Scattered 
facts of political history throughout are mentioned by many writ- 
ers. Nonliterary sources (inscriptions, papyri, coins) provide use- 
ful evidence, chiefly of constitutional, administrative and economic 
facts, also of religion and superstition, The papyri tell a very 
great deal about social and economic life in Hellenistic Egypt; 
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for many aspects they are the only source, from which it would 
be dangerous to generalize. It remains to say that most literary 
sources show the influence of some kind of propaganda; it is often 
difficult to paint an impartial picture of events. 


II. OUTLINE OF POLITICAL HISTORY 


1. Struggles of Alexander’s Successors, 323-280 B.C.—Alex- 
ander’s empire, reaching from Macedonia to the Punjab, became 
after his death the scene of a long struggle among his marshals, 
some of whom, in accordance with the wishes of the rank and file 
in the Macedonian army, tried to preserve the unity of the empire, 
as first represented by “the kings,” Alexander’s illegitimate brother 
Philip III Arrhidaeus, a half-wit, and his posthumous infant son 
by Roxana, Alexander IV. ‘Most of the generals installed by Alex- 
ander as satraps aimed however at breaking up the empire and 
creating realms of their own. The struggles of the “Successors” 
(Diadochi) can be divided into several phases. The central gov- 
ernment was first represented by Antipater, viceroy in Europe; 
Perdiccas, viceroy of Asia and commander in chief; and Craterus, 
guardian of the kings. The chief satraps were Ptolemy in Egypt, 
Lysimachus in Thrace and Antigonus Monophthalmus in Phrygia; 
Eumenes, the only Greek among the successors, was installed in 
Cappadocia, A revolt in Greece, the Lamian War (323-322), was 
crushed by Antipater, and a revolt of Greek colonists in Bactria 
ended in massacre. The stealthy removal of Alexander’s body to 
Egypt led to a war in which Perdiccas and Craterus perished. By 
the agreement of Triparadisus (321) Antipater was made sole vice- 
roy, Antigonus commander in Asia and Seleucus satrap of Babylon; 
the kings were sent to Macedonia. This ended the first phase of 
the struggle (323-321). 

In the second phase (321-316) the central government was de- 
cisively weakened, especially after Antipater’s death (319); his 
successor, Polyperchon, had little authority. He and Eumenes 
were now the champions of unity, but the coalition of satraps, 
joined by Antipater’s ruthless son Cassander, was too strong. 
While first Polyperchon and later Antigonus and Ptolemy tried to 
win the Greeks by proclaiming their freedom, Greece was in Cas- 
sander’s hands and the philosopher Demetrius of Phaleron ruled 
Athens for him (317-307). (The Macedonian royal house was 
eventually to meet a catastrophic end; Roxana and her son sur- 
vived till 310 when they too fell victims to Cassander.) Eumenes 
was defeated and executed by Antigonus (316). 

In the following third phase (316-311) the aim of keeping the 
unity of the empire was taken over by Antigonus, but now in order 
to make himself supreme ruler. Supported by his brilliant son 
Demetrius Poliorcetes and to some extent by Polyperchon but op- 
posed by a strong coalition of satraps, he could not maintain his 
position. Demetrius was heavily beaten by Ptolemy at Gaza 
(312); Seleucus, previously expelled by Antigonus, regained Baby- 
lon, and in 311 a provisional truce gave all combatants a respite. 

The next (fourth) phase saw Demetrius in Athens; which he 
liberated from Cassander’s garrison (307). Ptolemy held Cyprus, 
the Aegean and Cyrene but was defeated by Demetrius in a naval 
battle off Cyprus in 306, The latter’s attempt to conquer Rhodes 
in a famous siege (305-304) was in the end unsuccessful, and since 
the satraps became kings (306/305) all unification of the empire 
had become impossible. Demetrius had some success in Greece, 
but at Ipsus Lysimachus and Seleucus finally defeated Antigonus, 
who fell in battle (301; see Iesus, Battie or); four powers then 
emerged under Lysimachus, Ptolemy, Cassander and Seleucus, 

Even that was not for long. In the fifth and last phase (301— 
280) Demetrius, who ruled the sea, regained Greece and after 
Cassander’s death Macedonia (294). The coalition against him 
was joined by Pyrrhus, king of Epirus, who also aimed at the Mace- 
donian throne. Demetrius threw all his gains away in a disastrous 
campaign in Asia and ended as Seleucus’ prisoner, while his son 
Antigonus Gonatas maintained a precarious position in Greece. 
New rivalries and new coalitions followed. Lysimachus’ strong 
empire included Macedonia and most of Asia’ Minor; but his third 

marriage to Arsinoé, Ptolemy’s ambitious daughter, led to the exe- 
cution of his own son, who soon was avenged by Seleucus; Lysi- 
machus fell in battle (281). Shortly afterward Seleucus was 
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murdered by Ptolemy Ceraunus, half-brother and afterward 
band of Arsinoé. For a time king of Macedonia, 
Ceraunus was killed fighting the invasion of the Celts (279), why 
were later defeated by the new king of Macedonia, Antigonus 1] 
Gonatas, and in Asia by Seleucus’ successor, Antiochus T, Arsin 
became queen of Egypt, where her brother Ptolemy IT Phils. 
delphus had been sole ruler since’ 283. Under the second gener. 
tion of kings the three dynasties of the Ptolemies, Seleucids ay 
Antigonids were established, Further smaller kingdoms existed, 
especially in Asia Minor, where the Attalids of Pergamum began 
their career as an important power. 

For 40 years Macedonian marshals, men of unbridled passions 
ambitions and energy, had battled against the survival of Ale. 
ander’s empire and for the creation of new states, In these decades 
the foundations were laid of a new type of ruler and state anda 
new civilization. The three leading realms maintained a balance 
of power. Wars and foreign policy were essentially a constant 
probing of that balance and concentrated mainly on the border 
areas of Syria, Asia Minor and the Aegean. (See also Anticonts 
I and II; ANTIOCHUS; ANTIPATER; ARSINOE; ATTALID Dynasty; 
CASSANDER; DEMETRIUS I (POLIORCETES); DEMETRIUS Prat 
EUS; EUMENES; LYSIMACHUS; PYRRHUS; PTOLEMIES; SELV- 
c Dynasty.) 

2. Sicily.—During the years of struggle in the east and the 
emergence of monarchical rule a similar development took place 
in Sicily. The attempt of Timoleon (d. c. 336) at restoring the 
autonomy of Syracuse and other city-states had only led to it- 
creased anarchy, Out of it Agathocles, who came from the ranks 
as a soldier, usurped power and, fighting against Carthage, soo 
turned the position of a city tyrant into that of the ruler of the 
larger part of Sicily. Despite setbacks he made himself king 
(305/304), as an equal to the eastern kings. He even ruled the 
seas round Italy, but was unable to secure the succession; he died 
in 289. Pyrrhus (319-272), who had married one’ of his daugh 
ters, tried in vain to win the realm for his son; he was equally 
unsuccessful in expanding his power in Italy against Rome. It 
was eventually only through Roman intervention that in Syracus 
a new leader, Hieron II, succeeded in establishing a kingdom after 
the Hellenistic fashion; after his death (216/215) it soon becam 
part of the new Roman province of Sicily. The rivalry of Rom 
and Carthage prevented any balance of power in the west. (S# 
also AcaTHocLEs; Hieron II; TIMOLEON.) uf 

3. Ptolemies.—Among the dynasties of the 3rd century Pit 
emy II Philadelphus (283-246) and Ptolemy III Euergetes (24 
221) were the richest and the most powerful. Their aggressi 
policy led to three Syrian wars and to the extension of P 
influence into the Aegean world: Egyptian money brought abo! 
the Chremonidean War (267 or 266-262) in which many Gree 
states fought against Macedonia; it ended in Antigonus von 
He was now the absolute master of Greece, and Athens nevet d 
gained political importance. The Ptolemies conquered ae 
Asia Minor and created a protectorate over a league of the 4 as 
ers, but later lost all Aegean positions, temporarily even the Ain! 
dominion of Cyrene. Macedonia obtained maritime supremacy cit 
the battles of Cos and Andros (the dates are uncertain). y 
and Palestine, not least because of their importance for trade f 
mained disputed countries between Seleucids and Ptolemies. wie 

4, Seleucids.—The Seleucid empire, on the other han ah 
troubles of its own. Extending over most of Alexander's er 
empire, it could not be kept together. The Indian satrapies 8° 
independence, and Asoka founded (c. 275) a large Buddhist a 
which remained open to Greek cultural influence. Aroun est? 
Bactria became independent under Greek rulers. Farther ri 
national Iranian movement led to the foundation of the Pat 
kingdom of the Arsacids, and Armenia was later lost to 4 ni 
dynast. Thus the Seleucid empire was thrown back on its 7 ij 
and western parts. There were also troubles inside the 8 
family and with the Ptolemies, which led to the Third Sel pir 
(246-241) when Ptolemy Euergetes marched beyond the * Pie 
tes; but he soon lost most of his conquests. New dynastic ortt 
among the sons of Antiochus TI caused the loss of Asia in 219) 
the Galatians (a splinter group of the great Celtic invasion ° 


hs. 
Ptolem 
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inti] Attalus I, the ruler of Pergamum, defeated them c. 230 and 
became king of a independent state. The Seleucids had lost their 
n seaboard. 

be Greece and the Leagues.—In Greece the 3rd century saw 
the rise to power of the Aetolian and Achaean leagues. The 
former, holding Delphi and dominating central Greece, extended 
their power by land and by sea. This was the only state in Greece 
always free from Macedonia; of formidable strength, it was lack- 
ing in constructive statesmanship. It was different with the 
Achaean league under the leadership of Aratus who for almost 
thirty years was general every other year. In fighting Macedonia 
and the various tyrants (usually pro-Macedonian) he succeeded 
eventually by a surprise attack in capturing Corinth, the Mace- 
donian key stronghold. Later the two leagues, though beginning 
to become rivals, were able to extend their power and further to 
weaken the position of Macedonia. The Achaean league included 
the whole Peloponnese except Sparta and Elis, while the Aetolians, 
by extending their federal citizenship, held central and northern 
Greece from sea to sea. Antigonus III Doson (229-221) restored 
peace and royal power in Macedonia but left the leagues alone. 
The time of the really great kings had passed, though Antiochus III 
and Philip V were still to show remarkable ability and power. Of 
the city-states none was important; Athens, the acknowledged 
cultural centre of Greece, had gained a kind of de facto neutrality. 
Only Sparta still played a part of its own. After Agis IV had tried 
and failed, Cleomenes III succeeded in carrying through a social 
revolution (227). Cleomenes, driven by personal ambition, then 
went to war with the Achaean league. He found allies in Egypt 
and the Aetolian league. Aratus, between two hostile powers and 
afraid of social revolts, asked his old enemy Macedonia for help. 
Antigonus Doson received Corinth back and re-established the 
Hellenic league. Cleomenes, defeated at Sellasia (222), perished 
in Egypt. Antigonus Doson entered Sparta, the first enemy to do 
So, and Sparta became a member of the Achaean league; its politi- 
cal role was finished, in spite of a short aftermath under Nabis 
(207-192), (See Acis; CLEOMENES; NABIS.) 

6. Antiochus III and Philip V.—A new period began with the 
accession in 223 to the Seleucid throne of Antiochus III (known 
as” the Great”) and in 221 of Philip V (q.v.) to that of Macedonia. 
Itis the epoch when Polybius’ History opens; it is also the moment 
when “the clouds from the west” began to threaten the Hellenistic 
World and its balance of power. Rome, by defeating the Illyrian 
rat ruled the Adriatic sea and became Macedonia’s neighbour. 
ti © young Philip V, facing a Greece disrupted by war and devasta- 
Hon, accepted in 217 the peace of Naupactus, the last Greek peace 
efore Roman interference. Then he became involved in the Sec- 
pa Punic War in 215 (see PUNIC Wars), though he was unable 
9 Support Hannibal against Rome. In this First Macedonian War 

e Aetolians allied with Rome while the Achaean league, reformed 
neh gPoemen, supported Macedonia. The war ended in the in- 
Arae of Phoenice (205). Meanwhile Antiochus TI 
PA eded in restoring his almost disrupted empire, though he lost 

nst Ptolemy IV the battle of Raphia (217), in which native 
wee tian troops for the first time played an important part. It 
indica pane event for the growing Egyptian nationalism and thus 

p Sele the decline of Ptolemaic rule while, rather surprisingly, 
i eos empire was once again consolidated. Antiochus, hav- 
eight ae Most of the western half of his empire, campaigned for 
Mee, oh (212-205) in the east and forced the kings there to 
oyal on} eleucid supremacy. ‘These vassals naturally remained 

Tn rat Pt long as the central government was strong. 

tiochus olemy V, a child, succeeded to the throne of Egypt. 
ions, B han Philip immediately attacked the Ptolemaic domin- 
and in Hk S harsh methods of warfare Philip alienated the Greeks 
Rhodians 4 When the Romans had their hands free, the Egyptians, 

ence e Attalus I of Pergamum urged them to intervene. 

ver ane Roman expansion to the east, and the balance of 
e Seco Ans Hellenistic states was soon to be destroyed. p 

feat at C Macedonian War (200-197) resulted in Philip’s de- 

Possession ScePhalae; by the peace terms he lost his fleet and his 

in iy Outside Macedonia, was obliged to give hostages and 

emnity, and became Rome’s ally. The Roman general, 
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the philhellene T. Quinctius Flamininus, solemnly declared all 
Greeks free (196). This was received with enthusiasm, and though 
it soon led to disillusionment, it was first a great help for Rome 
in its dealings with Antiochus, who, having reduced Pergamum, 
had crossed into Thrace (196). Roman protests were disregarded. 
The Romans evacuated Greece in 194, but Roman “advice” re- 
mained the decisive factor in the internal Greek struggles. In 192 
the Aetolian league, dissatisfied with the Roman settlement, invited 
Antiochus to Greece, but the promised Greek revolt did not mate- 
rialize, and Philip and the Achaean league actually supported the 
Romans. Defeated at Thermopylae (191), Antiochus returned to 
Asia; supported by the fleets of Pergamum and Rhodes, the Ro- 
mans repeatedly defeated his fleet and crossed into Asia Minor to 
defeat him on land at Magnesia (winter 190/189), The Aetolians 
surrendered to M. Fulvius Nobilior (189), becoming subordinate 
allies of Rome, and in 188 the peace of Apamea was ratified, by 
which Antiochus lost all his possessions in Asia Minor except Cili- 
cia. Most of these passed to Eumenes II of Pergamum; the 
Rhodians also profited by the peace and ruled the seas. Many of 
the Greek cities of Asia Minor were declared free, though others 
became subject to Pergamum. Next year (187) Antiochus was 
killed in a local fight. The Seleucid empire was still a great power, 
but practically confined to Mesopotamia and Syria, with a weak 
hold on the seven “upper provinces” in the east. 

7. Roman Conquest of Macedonia and Greece.—The forci- 
ble annexation of Sparta by the Achaean league under Philopoemen 
(188) provoked repeated Roman intervention, and relations be- 
tween Rome and the league worsened. Philip’s consolidation of his 
remaining kingdom made him suspect at Rome, After his death 
(179) his less-gifted son Perseus continued his policy. Further 
complaints by Eumenes led to the Third Macedonian War (171- 
168); three years of indecisive warfare ended in the victory of 
L. Aemilius Paullus at Pydna. Macedonia was divided into four 
independent republics. Greece was treated severely; the Aetolian 
league was dissolved; the Achaean league, although it had offered 
support to Rome, was forced to surrender 1,000 hostages (including 
Polybius). The Rhodians’ offer of mediation cost them their gains 
by the peace of Apamea, and Delos soon replaced Rhodes as the 
commercial centre of the Aegean; even Eumenes fell into dis- 
favour, a fact which strengthened his position among the Asiatic 
Greeks and the Galatians. 

In 149 a pretender, Andriscus, gained considerable support in 
Macedonia but was defeated by Q. Caecilius Metellus the following 
year. Macedonia, with Illyria and Epirus, became a Roman prov- 
ince. Achaean operations against Sparta led to war with Rome 
(146): L. Mummius defeated the league and sacked Corinth. 
Greece was placed under the supervision of the governor of Mace- 
donia (until 27 8.c., when it became the province of Achaea). 

8, Pergamum to 129.—The pro-Roman policy maintained by 
Eumenes II (king 197-159) was continued by his brother Attalus 
II (159-138), who had not shared his disfavour after 168; under 
him the realm flourished and prospered. The expansion of Bi- 
thynia under Prusias I (king c. 230-182) and II (182-149) men- 
aced Pergamene territory, but the Romans intervened in Attalus’ 
favour (159). The last Attalid, Attalus III (138-133), while giv- 
ing freedom to the city of Pergamum, bequeathed his kingdom and 
his treasures to Rome. A pretender, Andronicus, fired by Stoic 
(“socialist”) ideas, led a serious revolt (132-129) in Asia Minor, 
but in 129 Manius Aquilius was able to organize the Roman prov- 
ince of Asia (g.v.) which covered the larger part of the Pergamene 
empire. 

3. Later Seleucids.—After the quiet reign of Seleucus IV 
(187-175) his brother Antiochus IV Epiphanes pursued a more 
active policy. An Egyptian attack on Palestine (170) was coun- 
tered by an invasion of Egypt, in which Antiochus captured the 
young king Ptolemy VI Philometor, whereupon the Alexandrians 
proclaimed as king his younger brother, Ptolemy VIII Euergetes. 
‘Antiochus’ second invasion (168) ended in his humiliating with- 
drawal on the orders of the Roman envoy Gaius Popilius Laenas, 
leaving the two Ptolemies as joint kings of Egypt, with their sister 
Cleopatra II as queen of Ptolemy VI. Inside his kingdom Anti- 
ochus promoted Hellenism and in pursuance of this policy rededi- 
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cated the Temple at Jerusalem to Olympian Zeus (168); this 
provoked great hostility and finally a revolt of the Jews (167-142). 
(See Hellenistic Civilization: Hellenism and the Jews, below; 
Maccazees.) On his way to tackle the growing power of the 
Parthians in the east, Antiochus died (163) ; the dynastic struggles 
following his death (see DEMETRIUS; ALEXANDER Baras) led to 
the disintegration of the Seleucid empire. The last Seleucid to 
unite Syria, Palestine and Mesopotamia was Antiochus VII Sidetes 
(139-129): after his death in battle against the Parthians, the 
children of Cleopatra Thea (daughter of Ptolemy VI) by him and 
his brother Demetrius II (king 145-139 and 129-126/125) formed 
rival branches and continued to dispute a rapidly declining kingdom 
(see SELEUcID Dynasty). 

10. Mithradatic Wars and Pompey’s Settlement.—From 
the beginning of the 3rd century the kingdom of Pontus on the 
southern coast of the Black sea had been growing (see MITHRA- 
DATES; Pontus), although the murder of Mithradates V (c. 121) 
led to the loss of Phrygia (joined to Asia c. 116) and Paphlagonia. 
The attempts of Mithradates VI Eupator to extend his rule in 
Asia Minor led to conflict with Nicomedes III of Bithynia and 
Roman intervention (c. 95 and 92). The First Mithradatic War 
(88-85) began with a massacre of Italians in Asia. Most of the 
Greeks in Asia and many in Europe, feeling deep hatred for the 
Romans, supported Mithradates, but the victories in Greece of 
L. Cornelius Sulla, who sacked Athens (86), and in Asia of Gaius 
Flavius Fimbria, obliged him to accept the peace of Dardanus, 
which was comparatively lenient. Greece, however, suffered badly 
and never—not even under Augustus—fully recovered. The Sec- 
ond Mithradatic War (83-82) was unimportant, but in 74 Nico- 
medes IV’s bequest of Bithynia to the Romans led to the Third 
Mithradatic War (74-63), in the course of which Mithradates and 
his son-in-law Tigranes of Armenia were defeated by the Roman 
general L. Licinius Lucullus, and Tigranes forced (69) to evacuate 
Syria, which he had occupied in 83. In 64 Gnaeus Pompeius Mag- 
nus (Pompey) disregarded the last Seleucid claimants and annexed 
Syria as a Roman province: Bithynia with western Pontus also 
became a province (63), and client-kings were recognized in Ar- 
menia, Commagene, Cappadocia and elsewhere. Although the 
Romans exploited the peoples of their empire, they saved the east 
from complete chaos and Hellenistic civilization from destruction. 

11. Egypt, 168-30.—The joint rule of Ptolemy VI and VIII was 
not a success; Roman arbitration gave Ptolemy VIII Cyrene as a 
separate kingdom (163). Ptolemy VI’s support of successive 
Seleucid pretenders brought about his death near Antioch (145): 
Ptolemy VIII killed his nephew Ptolemy VII, married Cleopatra 
and became king of the whole realm, but failed to establish a strong 
national monarchy, partly because of the existence of two queens, 
Cleopatra II and her daughter Cleopatra III; anarchy was wide- 
spread. At Ptolemy’s death (116) Cyrene passed to the illegiti- 
mate Ptolemy Apion, who bequeathed it to Rome (96), Egypt and 
Cyprus to Cleopatra III and her sons Ptolemy IX Soter and 
Ptolemy X Alexander. Although domestic strife continued until 
Ptolemy IX became sole ruler (88), the kingdom did not disinte- 
grate entirely, but Palestine was finally lost. Egypt, even under 
bad government, remained a very rich country. In 80 one illegiti- 
mate son of Ptolemy IX, Ptolemy XII Auletes (80-58 and 55-51), 
became king of Egypt, another son became king of Cyprus (an- 
nexed by Rome in 58). Auletes saved his throne by bribing Roman 
senators; on his death his son Ptolemy XIII and daughter Cleo- 
patra VII became joint rulers. During Julius Caesar’s visit to 
Egypt (48-47) the boy-king Ptolemy XIII was killed in battle 
against him; Cleopatra was then associated with her younger 
brother Ptolemy XIV and after his death (44) with her son Ptol- 
emy XV, nicknamed Caesarion and said to be Caesar's son. She, 
the most famous of all Hellenistic rulers, was able even to frighten 
Rome. For events after 44 see ANTONIUS; CLEOPATRA. After the 
deaths of Antony and Cleopatra, Egypt became a province of the 
Roman empire (30). 


Ill. THE HELLENISTIC STATES 


There was no single type of Hellenistic state. The Greek city- 
state (polis) survived. Athens remained a cultural centre, Sparta 
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went through an inner revolution to become a museum of its om 
past, old trading centres like Corinth or new ones like Rhodes an 
Delos flourished at times. A well-preserved example of a small 
prosperous Hellenistic town in Asia Minor is Priene near Miletus 
Many new city-states were created by the new rulers. They all 
had their officials, councils and assemblies but frequently the pol 
constitution was little more than a fagade. In fact, the city-state 
was no longer a power adequate to the changed conditions of the 
age, and in most cases it was included in a larger realm, 

Attempts by the Greeks themselves to overcome the weakness of 
the single polis were made by the creation of unions and federa. 
tions. Polis autonomy could be subject to a federal body ong 
tribal or regional basis, Its ultimate form as a true federal state 
with double citizenship and strong federal authority was achieved, 
above all, in the Aetolian and Achaean leagues, the two most power- 
ful states of Hellenistic Greece, Their constitutions were adapta. 
tions of polis constitutions with a primary assembly, a council and 
annual officials, The council was composed of representatives of 
the member states; it is the first clear example of the representative 
system in Greece. These leagues were territorial states and the 
citizens of the member states were citizens of the federal state, 
Simply on account of distances, the assembly rarely met and even 
the council did not sit permanently. The officials therefore, 
whether a small board or a military leader (strategus), were more 
powerful than normal polis officials, and the leagues were regarded 
by the kings as powers on almost equal level with their own realms, 

Sometimes a league was founded and controlled by one of the 
rulers; e.g., the islanders’ league. The League of Corinth or Greek 
league, on the other hand, founded by Philip II in 337 and renewed 
by Antigonus I and again by Antigonus III Doson, retained the 
character of the earlier Greek form of a federation under a lead 
ing power (hegemon), in this case the Macedonian king. Moi 
archy had entered Greek political life even earlier. After the end, 
in the Sth century, of rule by tyrants in the city-states, the mo 
narchical idea had gained influence again in the 4th century, bothia 
actual politics and in theory. Yet it was not till Alexander that 
monarchy became the most important factor in Greek political 
structure. Whatever the differences in the size and character af 
the states, the territorial monarchy was the essential Hellenistic 
type of state. Created by Macedonian generals and culminating m 
the establishment of three large realms, the type was repeated all 
over Asia in smaller powers which were ruled by Greeks or helle- 
nized orientals. A territorial monarchy could even develop from 
a city-state as in Syracuse and Pergamum, and the external ap- 
pearance of Hellenistic kingship was sometimes imitated by $0 
rulers such as Areus and Nabis in Sparta. Of most of the mol 
archies so little is known that the picture must be drawn mi 
from the three great powers and Pergamum. 

Only in Macedonia was the king a national leader acclaimed by 
the army; in Asia and Egypt the kings were foreign rulers who hi 
come as conquerors and established an absolute monarchy ove 
Greeks and non-Greeks. Gradually the Macedonian monarchy too 
grew much more absolute. The land generally belonged to 
king—not in Macedonia or in the city-states, but in the Mac 
donian dominions just as in Egypt or Pergamum; even M 
Seleucid empire private ownership of land was largely due to iit 
gifts. The Macedonians were the ruling people of the world, I 
outside Macedonia they were a small minority who upheld 
donian traditions, though even in Macedonia they accepte 
culture. Soon it was hardly possible to draw a clear line betw? 
Macedonians and Greeks; the numbers of the latter were Jarge ot 
each of the realms. They had mostly emigrated from their p% 
and overpopulated country, and, serving as officers, officials 0r i 
tary colonists, or working as scholars, artists or engineers, Þe 
the chief support of the new rulers. The close proximity of Gr ‘on 
and orientals led to much intermixture of blood and ci eo 
Everybody was subject to the king and citizenship had becom ts 
purely local affair in the city-states. Most of the native Pe aa 
though in general not deliberately oppressed, remained poo f 
sometimes exploited and misused, In the long run however gl 
innate nationalism, helped by their large numbers, challen 
Greek domination and even Greek language and culture. From 


oa 
ed of the 3rd century the Greeks were in retreat. In the cities, 
however, Greeks and hellenized orientals, round the gymnasium as 
their centre, for a long time maintained their way of life and their 
ji tus. 
ae had tried—not entirely successfully—to combine his 
Macedonian kingship with the position of Egyptian Pharaohs and 
Persian kings; that is to say, a people s monarchy with theocratic 
despotism. His successors, within narrower aims, followed his 
example and created the ultimate form of Hellenistic monarchy. 
‘The consent of the army assembly became a mere formality, even 
jn Macedonia. The king ruled without legal limitation to his 
power, though he could delegate it to high officials. Land and 
people, with certain exceptions, were his property; that is why 
some of the kings could bequeath their states as well as their per- 
sonal treasures to Rome. Court hierarchy and etiquette gradually 
developed, with “friends” (philoi) as a permanent institution, 
“kinsmen” (syngeneis) as specially honoured courtiers, with 
i ” and “pages” and other personal titles. Succession 
was in the male line and great efforts were made to strengthen the 
dynasty by claiming descent from respectable ancestors, usually 
starting from a Greek god, by securing succession through joint 
rule of father and son and by stressing the role played by the 
queen. She was the king’s “sister,” whether actually, as in Egypt, 
oronly nominally. The strongest support both of monarchy and 
of dynasty was, apart from the army, ruler worship. It could be 
founded by a city-state, expressing thanks and flattery and fear, 
or established by the king as an official dynastic cult which usually 
included the queens. Ruler cult, a particular and important fea- 
= of Hellenistic kingship, followed the example of Alexander, 
t would not have been possible without such Greek traditions 
as the anthropomorphic nature of religion and myth, the heroiza- 
tion of dead men and the occasional worship of great men even 
ba ier itene. Byt the geographical facts (Marena Jad 
ly no ruler worship) and the peculiar nature o enistic 
ruler cult point to oriental influence as well. Nowhere but in the 
east Was the soil prepared in a similar degree. The Ptolemies were 
tian gods like the Pharaohs, and the Seleucids and other east- 
tm dynasties followed earlier kings who ruled “by the grace of 
gods.” Ruler worship has been called a political religion; 
though the political side was usually the stronger one, the other 
Must not be forgotten. It is mistaken, for instance, to explain the 
cult of a ruler by a polis as a legal fiction to justify the relation 
between polis and monarch; it is perhaps more to the point to 
tae om that innate Greek feeling of the identity of the 
ltical and the religious community. At Doura-Europus, a foun- 
a of Seleucus I, the cult of the founder was fully alive as 
“e as A.D, 180. A particular feature of the dynastic cult was the 
stinction of Kings or royal couples by secondary names, some 
“u iar indicated divine character (Soter, “saviour”; Theos, 
| “the ae “god manifest”), others (e.g; reer 
~-/s0ving”) simply the coherence of the dynasty. The c 
| The tended to serve the unity of the state; the weaker the kings, 
ip became their divinity and the greater the num- 
es, 
eae tuled by edicts and it was the main task of the officials 
Of the ie m out. Administration varied according to the nature 
wt erent states or their parts, but everywhere royal officials 
Needed both in the central government and to administer the 
donian the realm, Survivals of earlier systems, such as the Mace- 
‘eet, aistocracy, the dynasts and temple states in Asia, or the 
alana though all not without power, were outside the 
tom TERA while the administrative system, though inherited 
because TN empires, was far more thoroughly organized, chiefly 
tration. a evanced Greek standards in law, finance and adminis- 
Were left t teeks filled most of the higher posts; the lower offices 
38 well o the natives, though they later rose to the higher grades 
highest parro PEW bureaucratic system under the king reached its 
The moe nection in the overcentralized organization of Egypt. 
+, Wortant of all officials here was the dioecetes who was 
ligand in o, aa minister but also the chief aa a = 
} Charge of everything except military and foreign attairs. 
Fa administration Dade te at EN, the leading 
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officials in most states were the strategi (originally “generals”); 
they varied in competence and power, but everywhere developed 
from military into civil officers. In the countryside, especially in 
Egypt, there was a large body of civil servants, down to the heads 
and scribes of the villages. In the Seleucid empire the strategi 
gradually replaced the satraps; within their provinces they could 
even act as high priests of the ruler cult. Together with dependent 
kings and dynasts, the Seleucid strategi were a powerful instru- 
ment of decentralization. The technical perfection of administra- 
tion in most states was at first very good indeed, and the king’s 
control during the 3rd and part of the 2nd century usually fairly 
strict. The Greeks soon learned the paper work of an administra- 
tion for which they originally were not trained; but from the 2nd 
century onward corruption and inefficiency grew alarmingly. 
Weak government, the increase in the number of native officials 
and the tempting opportunities of bureaucratic power gradually 
corrupted the system. 

Within the framework of the monarchical realms the Greek city- 
state gained special importance. Old and newly founded cities 
were the centres of Greek life and for that reason a vital factor 
in the political and social structure, although standing outside 
state organization. Alexander, taking up an idea propagated by 
Isocrates, for instance, founded new cities in the east on a large 
scale, and he was followed by the early Seleucids; they also 
founded military colonies (many called Macedonian, though prob- 
ably mixed with Greeks), some of which developed into full cities. 
New cities could also be established by synoecism, the union of 
existing cities or villages. The vast majority, however, of new 
foundations were heirs to earlier non-Greek towns whose native 
upper class usually adopted the Greek way of life. Colonization 
and hellenization went hand in hand; frequently the city population 
was only partially Greek by origin. The typical polis institutions, 
however, political as well as social, were accepted and adapted 
everywhere, though city offices of an unpolitical nature, such as 
the gymnasiarchs and the agoranomi, gained importance, and pri- 
vate associations replaced the bonds of citizenship. The Helle- 
nistic polis was little more than a municipal community. 

A special part was played by the capital cities. The Ptolemies 
did not found cities in Egypt except for two of little importance, 
Ptolemais and Philadelphia. But Alexandria (called “by Egypt,” 
not “in” it), as the capital of an empire, the royal residence and 
a combination of various peoples and their political bodies (politeu- 
mata), was no ordinary polis; its Greek section, though repre- 
sentative of the whole city, may not even have had a council. 
Other capital cities were of a similar type, but it is significant for 
Seleucid decentralization that there were two royal capitals, 
Seleucia on the Tigris and Antioch, and other provincial capitals 
of considerable importance such as Sardis. Pergamum, an old 
Greek polis, was turned into a royal capital with hardly any auton- 
omy left. 

The relationship between king and polis varied widely, and so 
do modern views on it, mainly because there was no single clear- 
cut solution for the tension between the king’s supremacy and the 
freedom of the city-state. The kings, trying to keep their realms 
as coherent as possible, could not accept within their territories 
any real sovereignty but their own. The cities, regarding their 
autonomy as essential, claimed to be independent allies of the 
rulers, a pretense sometimes accepted by the kings. The cities 
in Greece and the Aegean largely maintained the appearance of 
autonomy and it was the policy of some of the earlier rulers to 
proclaim and to guarantee their freedom. This proved to be a 
piece of valuable propaganda, Autonomy theoretically implied the 
city’s own laws, an independent foreign policy, right of coinage 
and immunity from tribute and garrison; in practice these rules 
were frequently broken and hardly any city could maintain inde- 
pendence in foreign affairs. Generally autonomy was replaced by 
an exchange between king and city of ewnoia, good will on his and 
loyalty on the city’s part. Local government was usually in the 
hands of partisans of the king, and a shift of power among the 
rulers might lead to internal changes. When a royal governor, 
normally the commander of a garrison, was appointed to administer 
the city, autonomy had practically gone. The king would convey 


328 


to the city, either through the governor or directly, his demands or 
his favours (as, for example, the grant of the right of asylum, a 
treasured privilege) ; he could even interfere in the city’s domestic 
affairs and jurisdiction. 

It was less the outdated constitution and the claim for autonomy 
that counted than the fact that the cities represented Greek urban 
life in non-Greek surroundings, that they provided for the gov- 
ernment’s need of officers, officials and experts and that they were 
a training ground for unpolitical municipal self-government. City 
life in the monarchies strongly contrasted with the countryside, 
which was hardly hellenized. With the decline of the central 
power, this contrast became a conflict which had grave conse- 
quences. 


IV. SOCIAL AND ECONOMIC CONDITIONS 


In this field knowledge is particularly limited and fragmentary; 
but obviously the differences in the political sphere were reflected 
in social and economic life. The chief sources of trouble were 
never removed. There always were tensions between city-states 
and monarchies, between Greeks and orientals, between rich and 
poor. There was, on the other hand, a unity behind these tensions 
which socially and economically was due to the Greek or hellenized 
city population in east and west. Whatever its political position, 
the polis was the centre of economic and social life, in spite of 
the general importance of agriculture. Town planning and build- 
ing, business and trade, language and law, religion and education, 
entertainment and family life were substantially the same every- 
where; the special conditions in Egypt were the exception. The 
natives however were not included, with the exception of the 
hellenized upper class; that is to say, the vast majority of the 
population remained outside Hellenistic society. 

1. Social Structure.—This chiefly depended on the “Greek dis- 
persion,” the emigration of many thousands of Greeks and far 
fewer Macedonians from Greece and the Aegean, and the part they 
played in the new monarchies. A small minority filled the higher 
ranks of officialdom, of army and navy and of the court; they were 
in general very well off. Large numbers, on the other hand, served 
as soldiers and settlers or were merchants and craftsmen, teachers 
and doctors, artists and engineers. They were Greeks or hellenized 
Macedonians, increasingly mixed with hellenized orientals. It was 
„they who represented a kind of middle class, united by their edu- 
cation, their moderate wealth, their private associations and their 
language. Education was essential. A man was a Greek when 
he had gone to school (mostly private, sometimes endowed by 
rich patrons or kings), had taken part in the physical and intel- 
lectual training of the ephebi (q.v.; no longer a military service) 
and belonged to a group based on a gymnasium. On this basis 
he would be a Greek gentleman or at least a person fit to serve 
as an official. The financing and supervision of the educational 
system was in the hands of the local authorities, the polis or 
politeuma. Whatever native aristocracy or middle class existed 
would gradually be drawn into the city society. Greek exclusive- 
ness relaxed more and more and some of the uneducated Greeks 
must have gone down to the lower classes. The way of life of the 
upper classes was similar to that of the corresponding classes in 
the motherland, the upper-class citizens and the prosperous metics 
(resident noncitizens), who since pre-Hellenistic times had had 
about the same social standing. Everywhere social and economic 
life was upheld by the activities of a bourgeoisie. 

Naturally they could not have had their professional as well 
as their prosperous life without the labouring class, which in the 
east was practically identical with the native population (whether 
freemen, serfs or slaves) while in Greece and the Aegean it was 
represented by declining numbers of poor free peasants and work- 
ers and a large slave population. In east and west the lower classes, 
especially during the 2nd century B.c., were always on the verge 
of revolting and often did revolt. But a distinction must be made 
between the conditions in the old Greek cities and the new mon- 
archies. 

2. The Old Greek Cities——The part played by the Greeks 

generally made the citizen bourgeoisie in the old country more 
conscious of the common bonds between all Greeks. Homonoia 
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(“concord”) became a favourite slogan, though that only 
that polis individualism was still strong. For instance each ci 
still had its own calendar; on the other hand it ‘was common 
practice to engage judges from other cities. The prosperity of the 
3rd century led to increased trading and traveling and toa Widenin, 
of the horizons. Philosophy, especially Stoicism (see below 
helped to undermine the old mentality and to create an atmosphere 
in which the equality of men seemed no longer an entirely Utopian 
ideal. Yet the bourgeoisie, composed mainly of wealthy landown. 
ers, of men who owned ships or workshops and of capitalists wh 
employed slaves or hired them out, still clung to the traditions of 
polis life, in particular to those of religion. In general, they led 
an easy life of leisure and culture. The conflict between rich and 
poor persisted and toward the end of the 3rd century the soci 
and economic problems of a depopulated country became so press. 
ing that the usual neglect was no longer possible. The bourgeoisie 
itself, apart from a few very rich, felt the decline in purchasing 
power of the masses for whom they provided as local producer 
and traders. Emigration had stopped, families were severely re 
stricted by infanticide, interest on money rose, wages remained 
low, grain was often in short supply and famines were fairly fre 
quent. It was only natural that the lower classes began to revolt 
against the ruling oligarchies. Best known is the revolution in 
Sparta, led by two of the kings themselves (Agis IV and Cleomenes 
III) and directed against the small class of rich landowners. Here 
as elsewhere the chief demands were cancellation of debts and 
redistribution of land. Another example is the revolt of Ans 
tonicus in Asia Minor. These revolts threatened the very life of 
the upper classes, and resistance to them was supported first by 
Macedonia and later by Rome. That meant that the revolts never 
succeeded. 

3. Professionalism in the East.—Some of the Aegean cities, 
geographically and politically on the fringe of the Hellenistic 
world, retained their prosperity as important centres for most of 
the international trade. ‘The same seems true of some of the cities 
in Asia Minor, and the bourgeoisie there must largely have kept 
its original character. In the monarchies in general, however, it 
was a class of trained professionals. The creation of the Grek 
bureaucracy, however much it owed to its oriental predecessors, 
was an astonishing achievement. Philosophical treatises were 0 
little help; the success was largely due to hard work and quicky 
gained experience on the part of the kings and their high oficials. 
It was similar with army and navy, though these were largely G 
in their lower ranks as well. In this field, technical handb 
written by experts (e.g., on siege machines and fortifications) wet 
important. The writers and scholars of Alexandria and Perg} 
mum were in a sense also professionals; on the fringe of this upp 
class of professionals were entertainers like the Dionysiac technitat 
(traveling religious companies of theatrical performers) an 
teachers and physicians, many of whom were employed by city % 
state. 

4. Character of Hellenistic Economy.—tn the cities wht" 
economic life suffered comparatively little from royal interference, 
free enterprise in manufacture and trade played an important pt # 
in the monarchies economic organization by the state was decisive 
The kings needed large sums to maintain political power and 
tary efficiency. Both civil service and armed forces were i 
costly. The armies had become larger, and though the kings i 
some extent used conscription they had to pay for large numbas d 
mercenaries and the expensive technical equipment of army el 
navy. State finance and general economy were therefore cl 
tied together. The king was the state. The king’s economic un 
made of Egypt an enormous household and royal business; ryt 
states, though far from showing the same consistency, yet displi; a 
similar trends. A primary reason for the new economic atmo 
of the Hellenistic world was the abundance of money after,” sal 
ander had put the Persian treasures into circulation, an add 
reason for the fact that up to c. 150 B.C. large amounts of cap! 
assembled in the countries around the eastern Mediterranean, re | 
used for fostering trade and business farther east. The one 
Prosperity of the first half of the 3rd century was followed i 
slow decline which after 200 s.c. led to a dangerous impo' 
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ment of Greece and to inflation in Egypt, while the intervention 
of Rome particularly affected Macedonia and Asia. There still 
were periods of prosperity, especially in Asia Minor, but on the 
whole economic standards were reduced. Ba! 

Agriculture remained the basis of economic life. New land (ob- 
tained for instance by draining swamps like the Fayyum in Egypt), 
some small improvements in cultivation, intensification of vine 
growing, introduction of foreign plants and of a few domestic ani- 
mals were some of the features of Hellenistic agriculture. There 
was a growing number of large estates, and Greek experience joined 
hands with the greater possibilities that the east granted in land 
extension and manpower. The estate of the dioecetes Apollonius, 
known from papyri found in the Fayyum, is the outstanding but 
not the only example. The king, however, was the greatest land- 
owner, The royal domains were very extensive; arable land and 
pastures were worked by the king’s peasants (in Egypt native ten- 
ants who paid rent, otherwise generally native serfs); quarries, 
mines, forests were exploited on his behalf, partly by slaves. All 
land not directly owned by the king was liable to heavy taxation 
(often a tenth). In Egypt, the land given to temples, high officials 
or settlers (cleruchs) was held as a temporary royal gift, not as a 
property; a negligible part was private land. 

In manufacture small workshops were still the rule; there was 
no industrialization and little mass production. The king, by taxa- 
tion and monopolies, had the main share in the profits. Salt was 
generally an object of royal monopoly and among the Egyptian 
monopolies those of oil, papyrus and grain were prominent. Pro- 
duction and sale were closely connected, and trade partly in official 
hands, partly subject to high custom duties covering import and 
export as well as transit trade, There was some room for private 
enterprise, but the harbours as well as the caravan routes were 
officially controlled and protected; brigandage and piracy were 
largely suppressed, Commerce was generally helped by the unifi- 
cation of coinage. Only two standards existed: the Attic, which 
since Alexander had been adopted by Macedonia and the Asian 
states; and the Phoenician, used by the Ptolemies, Trade was 
Probably the one part of economic life that had changed most 
clearly compared with classical times; its geographical extension 
was matched by technical improvements. 

The most elaborate and best-known system of state economy is 
that of the Ptolemies, and the apparatus needed for tax assessment 
and collection, for controlling the officials and for exploiting coun- 
sites people without destroying their ability to provide grain 
Bin was enormous. It was a system based on strict organi- 
i “i and compulsion and it made the Ptolemies the richest rulers 

e world, The ordinary peasants however remained poor and 
iy Standard of living low. Foreign trade was to a large 
pee luxury goods and slaves, and, though in times of strong 
one eee and economic prosperity conditions were satisfactory 

sted ie y large section of the population, these conditions never 
Site si and never reached the lowest level of the people. Ori- 
all -A am helped to keep things going, but when the Greeks 
isul hha a o suffer the decline became general. It was saved from 
ie e consequences by Roman intervention, but in that case 

‘© was probably worse than the disease. 


V. HELLENISTIC CIVILIZATION 


Ie ot 
ration” is a vague expression, but it would be fair to 
le educ; at it implied the standards of life, thought and art of 
nity ind Gy class, in which the lower classes had some share. The 
doubt, ocenta] uniformity of Hellenistic civilization is beyond 
Greek lan Was the civilization of those who spoke the common 
enriched b uage (koine), a simplified version of the Attic dialect, 
and part new words. If the upper classes almost everywhere, 
all Tare the lower classes as well, were hellenized, that above 
language Soa use of the Greek language. Without this universal 
Univers he Would never have been a universal civilization nor 
locally PA religion. Native languages usually were kept alive 
koine T the Semitic east even developed a kind of non-Greek 
a yer Jesus Christ spoke Aramaic, but the Gospels were 

ek, 


Write 
mentioned above, the second part and the third part of 
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the whole period must be distinguished. In the former phase ra- 
tionalism, realism and science prevailed over the forces of irra- 
tionalism, religion and superstition, which gained supremacy in 
the later phase. Such divisions naturally provide only a rough 
picture and are far too sweeping, but they may help to sort out 
the main tendencies of the age. Euhemerus (c. 300) can be taken 
as typical of the first phase of the Hellenistic age: he wrote a 
fantastic travel story to show that the gods were in reality great 
men of the distant past (see EUHEMERUS). This theory may be 
regarded as a rationalist version of the old Greek feeling that there 
was no unbridgeable gulf between god and man; it continued at 
the same time the rationalist explanation of myth of the Sth cen- 
tury. Even so Euhemerus went further and reflected significant 
trends of his own times. In the long run, however, he could not 
satisfy any spiritual needs. 

1, Education and Literature.—The earlier period was in 
many respects a continuation of the classical age. It is easy to 
find forerunners in the 4th century; e.g., in the methods of higher 
education, either philosophical, as practised by Plato, or rhetor- 
ical, as practised by Isocrates. Athens remained the home of 
philosophy (see below). Rhetoric was in fact the predominant 
element of Hellenistic education. This was so although its prin- 
cipal use in classical times, in politics and the law courts, had lost 
its importance. It might still happen that orators (or indeed 
philosophers) were chosen to act as ambassadors, but even then the 
aim of oratory was less persuasion than to make an impression by 
a set speech of what the Greeks called the epideictic (“showpiece”) 
kind. To deliver public lectures was the chief activity of a finished 
orator, apart from teaching rhetoric. The part played by rhetoric 
in education can hardly be overestimated. The original idea was 
that good speaking derived from good thinking; but the complex 
schemes of rhetorical instruction lost sight of that and produced 
a technical formalism no longer connected with reality. It had 
a strong and on the whole pernicious influence on every branch 
of literature, although it certainly contributed to the unity of 
Hellenistic civilization. Leading to monotony and emptiness or 
to the artificial and inflated style of the “Asianic” school, it yet 
must not be regarded as void of educational and cultural values. 
Even in the last century B.C. there was a school of sound rhetoric 
in Rhodes which exercised a strong influence on Cicero. 

One other legacy of classical Athens should be mentioned, the 
New Comedy of Menander (g.v.) and others. Works of high 
literary art, the comedies with their conventional situations and 
stock characters (though these were admirably depicted as in- 
dividuals) reflect the spirit rather than the actual life of the 
bourgeoisie of the decade after Alexander’s death. The real life 
of that class was still predominantly civic; there is no sign of this 
in New Comedy; reality could not consist of those always re- 
peated plots built round seduced girls, cunning slaves, cruel fathers, 
boastful soldiers and the rest. The comedies, following Euripides 
rather than Aristophanes, displayed a tame eroticism and, like 
Theophrastus’ Characters, an intense interest in unusual indi- 
viduals and human emotions. The same interest is evident in the 
realism of Hellenistic art, its portraits as well as its genre scenes. 
While there is no clear influence of philosophy or rhetoric in New 
Comedy, its authors shared the widespread belief in the rule of 
Fate (Tyche). (See Drama: Greek Drama.) 

The high esteem of rhetoric is one sign among many of the 
technical character of the age—‘“technical” not in the modern 
sense but in the Greek meaning of expert handling, usually based 
on the knowledge of fixed rules. In literature, learning and playful 
versatility became more important than creative enthusiasm, ex- 
perimenting with language and metre or good taste more important 
than a serious relationship to myth and religion. Literature and 
literary scholarship developed side by side and influenced one an- 
other. For example, Demetrius of Phaleron, pupil of Theophrastus 
and for ten years the philosophical and aristocratic ruler of Athens, 
went to Egypt and advised Ptolemy I when he founded the Mu- 
seum (not a museum in the modern sense but rather a research 
institute) at Alexandria. This, with its large library, became the 
meeting place of scholars and writers; from there, ultimately, and 
not from Plato’s Academy, derive modern libraries, universities 
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history” by Polybius, belonged gossipy writers like Duris ang 
Phylarchus; the latter is expressly criticized by Polybius, He aly 
reproves Timaeus (c. 350-c. 250), the historian of the Westen 
Greeks, because of his bookish pedantry; but Timaeus Was a seri 
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and academies. Callimachus, who was a leading poet of the 3rd 
century, was also responsible for the catalogue of the library. The 
works of few writers have survived, and what we know is only a 
small part of a very large production. Writers of all kinds were 
in demand. There was not only royal patronage but also an in- 


creased reading public, including female readers. The papyri that 
have survived reflect the enormous number of books on all levels, 
classical as well as contemporary; the papyrus trade must have 
been largely book trade. Alexandria was the chief centre, but 
substantial libraries existed at other places as well. 


The combination of literature and scholarship, intensified by 
the seclusion in which the men at the Museum lived, hardly made 
for great poetry. There were also petty quarrels between the 
poets, though that may be taken as the birth pangs of a new type 
of man of letters. With all their learnedness and artificiality the 
Alexandrian poets maintained a remarkable poetic level (they also 
greatly influenced the Latin poets, particularly Catullus and Virgil). 
Newly discovered papyri have heightened the reputation of Cal- 
limachus (g.v.). Theocritus (g.v.), famous as the originator of 
pastoral poetry, was perhaps an even better poet when, as in his 
Mimes and sometimes in his /dylls, he turned to genuine popular 
material. Apollonius of Rhodes (g.v.) in his Argonautica made an 
imaginative attempt to renew the Homeric tradition, while Aratus 
(q.v.) of Soli in his didactic poem on the stars, Phaenomena, wrote 
in the tradition of Hesiod; the book was also intended for practical 
use by sailors, being based on a 4th-century prose treatise by 
Eudoxus. Callimachus and other poets wrote hymns, epyllia (a 
kind of mythological short story in verse) and epigrams. ‘The 
last have been called the characteristic Hellenistic form of poetry; 
referring no longer to heroic deeds but to the lives and deaths, love 
and revelry of ordinary people, they reflect the temper of the age. 
The epigram flourished even as late as c. 100 B.C., the date of the 
Garland of Meleager (q.v.) of Gadara; but eventually it too was 
corrupted by rhetoric. 

Literature had to cater for the entertainment of an increasing 
audience. Popular festivals and shows abounded in the Hellenistic 
world; but apart from the authors of New Comedy the playwrights 
are practically unknown, There were frequent performances of 
classical drama, especially Euripides. A kind of dramatic poetry, 
though not meant to be staged, were the Mimiambi of Herodas 
(q.v.), realistic dialogues full of satire and obscenity. It seems 
that the mimes and pantomimes (ballets), the most popular forms 
of dramatic entertainment under the Roman empire, also had their 
origin in the Hellenistic period. They showed what generally can 
be called significant features of Hellenistic literature and art: a 
growing display of realism and disharmony, of emotion and exalta- 
tion, of eroticism subtle or crude. 

2. Historiography.—The same features, combined with the 
fruits of rhetoric, can be discovered in much of the prose writing. 
For the historians this involved a conflict, since dramatization and 
thetorical writing as a means of raising emotional interest were 
contradictory to the task of rendering the historical truth. The 
conflict can first be seen among the Alexander historians. His 
exploits were the very subject for a romantic and rhetorical narra- 
tive; the earliest writer of this school was Aristotle’s nephew 
Callisthenes (d. 328), who wrote a book of fiction and flattery; 
others took a similar line, the most influential being the 3rd-century 
Cleitarchus. He, and the popular tradition which followed him, 
had a far greater influence than the sober and factual works of 
some men who had served under Alexander, such as Ptolemy who 
became king of Egypt, Nearchus the admiral, and Aristobulus. 
Eventually romantic history turned into the Alexander Romance, 
a fairy tale of the most fantastic nature, a mixture of Greek and 
oriental elements, whose origins belong to the later Hellenistic 
age (see ALEXANDER ROMANCES). 

There were odd mixtures of factual and fictional history, e.g., 


ous historian and the type he represents, that of the armchair his 
torian, was to become more and more common. But the te 
summit of Hellenistic historiography was Polybius. He fi 
believed in the usefulness of history for the practical Politician 
He relied on rational explanations and maintained a marke 
ethical attitude; a son of his time, he also paid tribute to the force 
of Tyche, thus combining two apparently inconsistent elements, 
But both served his pedagogic aims: one must not only know the 
facts but also learn from the way men stood up to the blows of 
fate. Polybius was a fervent admirer of Rome and of his own 
Achaean league; he can be very unfair to their enemies, He does 
not reach his own ideal of unbiased truth and falls short of his 
own standards of accuracy. He is, however, the only extant èr- 
ample after Thucydides of a reliable Greek historian. In describ. 
ing the Roman constitution (book vi) he puts forward two at first 
sight incompatible theories, that of the mixed constitution and 
that of a cycle of constitutions; it is difficult, though not impos 
sible, to unite the two theories as expressions of the permanent 
ideal and the ever-changing reality. The expansion of the Roma 
empire is Polybius’ general theme; in writing contemporary his 
tory, he wrote universal history as well, in a sense in which nobody 
had done so before. He was not a great writer but a significant 
figure in historiography. The same Rome he admired, however, 
was to crush the very spirit he represented. 

a Scholarship.—Polybius’ method of writing history ay 
proached historical scholarship. Even more scholarly were some 
of the antiquaries such as the Atthidographers (writers of Athenian 
chronicles) or Craterus, who edited a collection of Athenian publi 
decrees. Literature and scholarship were closely connected, and 
the fame (or the notoriety) of the Alexandrians is even more s 
curely based on their scholarship than on their literature. It wis 
they who were responsible for the preservation of many classical 
works and the establishment of correct or at least readable texts 
Then and there, classical scholarship was born. Its primary object 
was Homer, whose works were edited by Zenodotus @ 
Aristarchus. The Alexandrians also wrote commentaries whi 
provided most of the material preserved in the scholia (comme 
taries) of later times. We owe to the Alexandrians, among 0 i 
things, the text and the extant selection of Athenian tragedy an 
comedy, as made by Aristophanes (q.v.) of Byzantium. 
scholars of Alexandria and Pergamum also established the study 
of language and grammar; an Alexandrian of the 2nd century 
Dionysius Thrax (q.v.), created most of our grammatical term! 
nology. Biography too became a branch of scholarship; a papyri 
has preserved part of Satyrus’ life of Euripides, written as & Af 
logue: Many biographies included gossip and scandalmongeritg 
faked letters of famous persons became a popular element g 
semifiction, and many of the anecdotes in Plutarch or Dio 
Laértius go back to Hellenistic writers. 7 of 

4. Fiction.—The beginnings of the novel as a special in 
art belong to the Hellenistic era. There were romantic love stot 
which remained famous for many centuries, such as those of jen 
and Leander, Pyramus and Thisbe, Sappho and Phaon; and the 
were also travel stories. The two together were the ee 
elements of the novel, though some oriental influence in its sl y 
tion seems certain; Euhemerus’ story (see above)’ Pt 
showed such influence. Other prose books might deal wit)’ ” 
lives of hetaerae (courtesans) or the art of cooking oF a 
terpretation of dreams. These books were usually not on ‘al ir 
literary level and with their sentimentalism or their spe“! with 
struction catered for a wide reading public. It was the same 
prose as with poetry, sked to 


in the books of the Babylonian Berossus (g.v.) and the Egyptian 
Manetho (q.v.), who wrote their native histories for a Greek 
public. Among Greek historians the contrast between the two 
types prevailed. The one was again represented by men of sound 
political or military experience, such as Hieronymus of Cardia, 
Aratus of Sicyon and Polybius. To the other school, called “tragic 


5. Science.—Literature, scholarship and science WO apb: 
gether in various ways. A central position was held by Beor of 
Its progress was based mainly on two facts: the exploration | 
eastern countries in the course of and after Alexander’s camp 
and voyages of discovery like those of Pytheas of Massilia ant f 
Carthaginian Hanno in the Atlantic ocean; and, on the other 
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the specialization in scientific research in the Peripatetic school. 
Alexander’s surveyors (the “bematists”) had measured a great deal 
of Asia, and Aristotle’s pupil Dicaearchus had made a map of 
the known world. Eratosthenes (g.v. š second half of the 3rd cen- 
tury) had a great comprehensive mind; he studied at Athens and 
then worked at Alexandria. He established the foundations of 
Greek chronology (improved by his pupil Apollodorus) and wrote 
on various subjects, but his fame is based on his achievements in 
mathematical geography. He measured the perimeter of the earth 
and reached a result close to the one now accepted. He found out 
a great deal about the shape of the continents, and he wrote a 
textbook of descriptive geography which had many successors. 
Polybius had the historian’s interest for this kind of work. Posei- 
donius (c. 135-c. 50), among his many activities, made a study 
of the Atlantic ocean and took up the idea, first expressed as a 
possibility by Eratosthenes, that a comparatively short voyage 
west would lead to India; the idea survived antiquity and still 
prevailed in the mind of Christopher Columbus. Finally, Strabo 
(under the emperor Tiberius) compiled the results of research and 
description in his Geography, an invaluable collection of material 
and at the same time a work of high literary standing. 

For his mathematics Eratosthenes used the Elements of Eu- 
did, The logic of this comprehensive textbook of plane and solid 
geometry, divided as it was into definitions, postulates and axioms, 
made it truly a work of genius, although it was mainly based on 
the work of the Pythagoreans and other predecessors. Euclid 
also did important mathematical research, and he was probably 
the first to state the value of “pure science.” A greater mathema- 
tician, in fact the greatest among the ancients, was Archimedes 
(gqv.), whose work in both pure and applied mathematics and 
variety and depth of whose thought were outstanding. Several of 
his books have survived. He solved some problems of quadrature, 
using methods closely related to integration, and he put the exact 
value of r between very narrow limits. No later mathematicians 
Were of major importance, except Apollonius of Perga (q.v.) with 
his Conics and perhaps Hipparchus, chiefly an astronomer, who 
first distinguished trigonometry from geometry. In applying his 
theories to mechanics, Archimedes became the inventor of various 
clever devices; e.g., the water screw (“screw of Archimedes”). On 
the whole the technical, compared with the theoretical, achieve- 
ments of the age were limited, though less so than is usually as- 
sumed, One of the reasons for the lack of technical achievement 
may have been that cheap labour was ample and there was there- 
fore little need for labour-saving machines; the megalomania of 
Ptolemy IV and Hieron, on the other hand, could lead to great 
Auinical achievements in the building of giant ships. Hero of 
one constructed and wrote comprehensively on mechanical 
p hea’ he probably belongs to the Ist century A.D. but he de- 
cribed Hellenistic mechanics. A complicated gearbox, a sur- 
ond ample of advanced Hellenistic technology, has been re- 

ae from a ship wrecked early in the Ist century B.C. 2 
ona ony the Babylonians had prepared the way, and their 
under Vee which had declined into astrology, was revived 
Fe Teek influence. There was mutual give and take as in 
See other matter. Astronomical thought and observation 
LatEA the planetary system. The traditional view had been 
ionary oeeo, that sun, moon and planets circled round a sta- 
inis PDT Then it emerged that the earth turned on its own 

RY also that Venus and Mercury revolved round the sun. 

x ie rarchua of Samos (g.v.) claimed that the sun was sii 
canis Fides and the centre of the whole system. This 0- 
volved PA hampered by the assumption that the planets re- 
Until in naes, was almost universally rejected and had to wait 

e 16th century Copernicus renewed it, Hipparchus 
restored the geocentric view, basing it on a complicated 
Tound ie epicycles (smaller circles within a circular ioyement 
Measure ah), But he was a great astronomer and was able to 
ever, had Most accurately the lunar and solar years. That, ae 
Babyloni. no more effect than the theory of Seleucus, a hellenize 
earth aa (c. 150 B.c.), who realized that a relation between 
Omers (a moon caused the variations of tides. Several astron- 
Mong them Poseidonius) tried to estimate the sun’s diam- 
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eter and its distance from the earth; they all widely underestimated 
the true figures. The work achieved in astronomy was sum- 
marized—with many errors avoided by earlier men—in the stand- 
ard book of Ptolemy (c. A.D. 140), who for centuries remained the 
only authority (see PTOLEMY). 

Tn biology Aristotle’s works on zoology and Theophrastus’ on 
botany found few followers even in their own school. This is sur- 
prising in view of the rich material provided by Alexander and 
the hunting expeditions of some of the later kings. Ptolemy II 
founded a zoo, attached to the Museum. Medicine, on the other 
hand, made great progress, especially in anatomy and physiology. 
Dissection of dead bodies became fairly common and surgery was 
practised with some success. It is doubtful whether experiments 
on live animals took place. The functions of brain and nerves, of 
the arteries and their connection with the heart, were traced. By 
the 2nd century, physicians became more interested in the study 
of drugs and poisons. Moreover, temple cures and the magic 
miracles of quacks gained ground over and against scientific med- 
icine. 

The Hellenistic age knew nothing of chemistry and very little of 
physics or geology. Experiments were rare, except in mechanics, 
and these were rarely concerned with instruments for practical 


+use; never for scientific research. This fact and the later intel- 


lectual development explain the limits of Hellenistic science. 
Nevertheless, there has been no period before the modern age with 
such a wide interest in science and scientists as the first two cen- 
turies after Alexander the Great. Observation and reasoning com- 
bined and achieved remarkable results. Afterward, partly through 
the lack of instruments and partly because of the retreat of ra- 
tional methods, a deterioration set in, which eventually brought to 
a halt all scientific progress. 

6. Art and Architecture.—Hellenistic art was on the whole a 
continuation of classical Greek art, despite the changed conditions 
and the new tasks for artists and patrons alike. Elegant crafts- 
manship and emotional strength were generally just as intensely 
expressed as in literature; architecture shared in the advances of 
mathematics and engineering. Town planning entered a new 
phase. The old 5th-century scheme of Hippodamus with its rec- 
tangular pattern suited the prevailing rational mind; it was im- 
proved and altered according to localities. Water supply and 
drainage were problems now seriously tackled. Public buildings, 
usually endowed by a rich citizen or one of the kings, were erected 
on a large scale; there were fewer temples but theatres, gymnasia, 
porticos and colonnades were erected in cities old and new. Of the 
royal palaces practically nothing is known. Hellenistic towns, 
though closely built up, showed perhaps more splendour than those 
of classical times. Private houses followed previous types, but 
with more space and adornments. Real innovations in building 
were rare; the arch, long known in the east, occurred sometimes, 
but it was the Romans who really used it and revolutionized archi- 
tecture. Outstanding in Hellenistic times was the building of city 
walls and fortifications. On the whole, Hellenistic architecture, 
with its occasional tendency to build on a colossal scale, was im- 
pressive and, for example, the acropolis of Pergamum and the 
colonnaded market places of some cities must have been striking 
sights. ’ 

No branch of art reveals more clearly the spirit of the age than 
sculpture, if only because so much of it has survived. Many 
sculptors followed in the paths of the great masters of the 4th 
century, but to a growing extent new styles developed which, not 
without good reason, have been called the baroque and rococo of 
Greek sculpture. Repose became movement, serenity emotion, 
idealism turned into realism, loveliness into sensuality, tradition 
into a search for originality. Complicated groups were quite com- 
mon in the later phases. The demand for sculpture had much in- 
creased, and high prices were paid. Portrait statues abounded, 
and indeed portraiture was one of the great achievements of the 
time; starting from Lysippus’ “Alexander,” statues of kings and 
statesmen were set up, and also of poets and writers. Fine por- 
traits are also found on gems and coins. Many works showed lit- 
tle more than high craftsmanship; but there were masterpieces such 
as the “Victory” of Samothrace, the “Dying Gaul” or the “Tyche” 
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of Antioch (Fortune as the city goddess). They belong to the 3rd 
century, originating from different schools at Rhodes or Pergamum. 
Later great works were the “Aphrodite” of Melos (the “Venus de 
Milo,” now in the Louvre), the “Aphrodite” of Cyrene in the 
Terme museum, Rome, and the heroic so-called “Hellenistic 
Ruler,” also in Rome; the two latter examples show an over- 
emphasis of feminine sensuality or muscular manliness; while the 
“Laocoon” in the Vatican expresses violence of a rather histrionic 
kind. A work unique in its colossal size and the exuberance of 
its style is the frieze of the great altar at Pergamum (in the 
Pergamon museum, Berlin); the old theme of the battle between 
gods and giants was probably intended to symbolize the victory 
of Greek civilization over the barbarians, but with its overcrowd- 
ing and the turmoil of strange bodies it is almost an example of 
barbarization itself. The trend toward exaggeration is shown in 
different ways, for instance in the sweetness of children (Eros is 
represented as a baby for the first time) or the ugliness of a 
drunken woman. (See GREEK ART.) 

Reliefs too grew more naturalistic, partly by the use of perspec- 
tive to distinguish different levels in depth, partly by the combina- 
tion of sculpture and painting. Of painting practically nothing 
purely Hellenistic survives, A copy of an early painting is the 
wonderful Alexander mosaic found at Pompeii which shows great 
dramatic power and command of composition. Otherwise there 
are Pompeian wall decorations and frescoes which derive from 
Hellenistic models but do not simply copy them. Perspective as 
well as light and shade were used in Hellenistic times, but what 
the colour schemes were like is not known. Later Hellenistic 
painters probably used landscape in the manner of some of the 
Pompeian works. Portrait painting also has left its mark. Vase 
painting was of little significance, except for new provincial styles 
and techniques, especially in Italy, which practically ended in the 
2nd century B.C. The terra-cotta statuettes from Tanagra and 
other places show charmingly realistic scenes of the life of women 
and children. 

So far all Hellenistic art was in the Greek tradition. There is 
hardly any evidence of eastern influence, apart from the official 
continuation of the native tradition in Egypt. Works of a much 
later date, such as the frescoes from Doura, actually display eastern 
influence, but it is not known to what extent they go back to Hel- 
lenistic times. The reverse is true where eastern art is concerned. 
Many examples show Greek influence on eastern art. Most re- 
markable are the “Greco-Indian” sculptures, chiefly found in 
Gandhara (qg.v.), among them a type of Buddha which clearly 
shows its Greek ancestry. The date of these is disputed: they may 
well begin in the 1st century a.D. and derive through Parthia from 
Roman models. From India this mixed art slowly traveled east- 
ward through Turkestan to China. In the west, Carthaginian 
architects and sculptors copied Hellenistic models, The story of 
the impact of Greek art on Rome is well known. 

7. Philosophy.—The mental outlook of the 3rd century was 
optimistic and restless. Men needed guidance in the face of chang- 
ing conditions. To be no longer the citizen of an independent city- 
state implied the loss of the traditional bonds of Greek ethics. The 
aristocratic philosophies of Plato or Aristotle meant very little to 
the average Greek, and though he still worshiped his old gods 
they were unable to help him in his daily encounters with the 
vicissitudes of life. He might believe in fate and be satisfied with 
a resignation that left his life in the hands of a capricious and 
inscrutable power. But the demand for new standards of life 
grew and was met by various kinds of philosophers, all primarily 
moralists, preaching to the ordinary citizen how to avoid unhap- 
piness and pain. Most spectacular were the Cynics, a sect rather 
than a school, founded by Diogenes “the dog.” He lived and 
preached a life of primitive self-sufficiency. He wrote nothing, 
but his followers, many of them itinerant preachers like Crates of 
Thebes, did write both prose and poetry. They developed new 

literary forms, especially the diatribe, a popular sermon, and the 
satire, usually in verse and often in the form of a parody. Bion of 
Borysthenes was famous for the former, Menippus of Gadara for 
the latter; both had started life as slaves. There was a clear 
antibourgeois tendency in the Cynics’ writings, but their teaching 
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left the individual in a social vacuum. They also indi 
polemics with other philosophers. One school that drew the mat 
radical conclusions was that of the Skeptics, founded by 

of Elis. They doubted everything and ended in complete nihilism, 
Plato’s Academy took up a similar attitude later and failed to pro 
vide any guidance, while the Peripatetics, wavering between ig. 
lated scientific disciplines and popular ethics, lost all philosophie 
originality and influence. (See ACADEMY, GREEK; Cynics; Pen. 
PATETICS.) Two new schools, however, emerged at Athens, the 
Epicureans and the Stoics, neither any longer concerned with the 
discovery of truth but with the conduct of the individual in onder 
to reach personal happiness. Their ethics went far beyond th 
ethics of polis society. 

Epicurus, in his teaching and writing, covered the whole field 
of philosophy, but his real aim was the undisturbed peace of mans 
soul (ataraxia). Freedom from fear, from pain and from emotions 
was essential. The enjoyment of pleasures was part of human 
happiness, but only if under such restraint that they did not inter 
fere with man’s peace of mind. That equivocal rule could easily be 
misunderstood and misused; it could lead to outright hedonism, 
but, on the other hand, enjoyment might just as easily turn into 
asceticism. Basing his philosophy on Democritus’ mechanical 
atomic doctrine, Epicurus had no interest in its scientific side bit 
used it for a materialistic explanation of emotional life and as the 
foundation for a remarkable insight into psychosomatic facts, He 
also used it, as it were, to put religion in cold storage. He did mt 
deny the existence of gods; they were to be honoured by the trad 
tional rites, but only as a group of super-Epicureans who lived 
somewhere outside the world and did not interfere in human life 
Epicurus believed in free will as the foundation of morality. The 
community of “the garden” was based on mutual friendship and 
the reverence felt for its founder. His doctrines were never stb 
stantially altered, and much of it has come down through en 
thusiastic followers like Philodemus (g.v.) and the Roman poet 
Lucretius (g.v.). Though there were a good many Epicureans dure 
ing the following centuries, not least in Rome, their aversion to 
active life and lack of interest in politics and rhetoric preven 
them from exercising a wide influence. There was, however, # 
growing desire for retreat from the world and into oneself; Epi 
curus’ teaching, which was really spiritual escapism, made som 
people very happy. (See also Epicurvs: Philosophy.) | i 

Of Stoicism, on the other hand, it has been said that it was M 
philosophy of the Hellenistic age. Founded by a helleni ; 
Phoenician, Zeno (q.v.), and called ‘after the stoa (portico) a 
Athens where he lectured, Stoicism was to become a truly w 
versal philosophy, though essentially Greek and deeply iaoa 
by Cynic teaching. Subsequent heads of the Stoa were fi 
Cleanthes (q.v.) and later Chrysippus (g.v.), another Bea 
who gave more logical coherence to the existing body of docs 
Its earliest ancestor was Heraclitus (g.v.), whose logos bi 
established as Providence or Nature, ruling the universe accor Ie 
to eternal laws. The logos was claimed to be a material ale 
vading spirit (pneuma), a dynamic force which provided an t 4 
mate explanation of physical phenomena. It was also the pani 
the rational psychology and ethics of Stoicism. They wete 
individualistic and cosmopolitan. There were no differences 
tween Greek and non-Greek, man and woman, free and slave. ne 
great idea of the brotherhood of men originated from the Stoics 
a modern view that it started with Alexander the Great can’ 
accepted. It was in every human being’s power to gain coma 
virtue. This ideal of an entirely self-sufficient man (the a 
seems almost inhuman; like the Epicurean ideal, it aimed p 
undisturbed peace of mind, but without leaving worldly f 
alone. That ideal was to some extent realized when some RO 
accepted Stoic teaching. tha 

In any philosophical religion the gods were little more alle 
accessories. Thus in Stoicism myth was incorporated by ‘as 
gorical interpretation. Moreover, the rational power or pe ae 
divine, a nonanthropomorphic deity, addressed as Zeus in 4 if 
ful hymn by Cleanthes. Whatever its name, whether Ze ij 
Heimarmene (“Destiny”) or Nature, it was all-wise and a het 
bracing; thus the common belief in Tyche was raised to 4 
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level. There were inconsistencies in Stoic Philosophy, and it is 
sometimes doubtful to. what period of Stoic philosophy: certain 
doctrines belong, for instance whether the idea of a world state 
(cosmopolis) was proclaimed as early as Zeno. In contrast to 
the Epicureans, Stoic philosophy played an important part in public 
life; some Stoics advised kings and statesmen; one king, Antigonus 
Gonatas, was a Stoic, and much social reform was due to Stoic 
advice. The Stoics took as their embodiment of the highest human 
potentialities Heracles, who cleansed the world of evil. There 
was a conflict, never solved in principle, between wisdom and 
determinism, which only confirms that Stoicism came near to being 
a religion. With its strict moralism, it offered mankind a guidance 
which was widely accepted. Rome received it in a watered-down 
form through Panaetius and Poseidonius (the so-called “Middle 
Stoa” school). The latter, a forceful and versatile thinker, com- 
bined the most various branches of science and scholarship with 
Stoic doctrine. His books are lost and to what extent they were 
used by Cicero and others is much disputed. It seems certain 
that he differed from the school tradition by introducing mystical 
and eschatological elements. The later Stoics—represented under 
the empire by Seneca, Epictetus and the emperor Marcus Aurelius 
—returned to what has been called “a religion of the educated” 
i ma Eola a rather trivial refuge in a disturbed. world. 
ee also SToICS. 

8. Hellenism and the Jews.—In this context, on the border- 
line of philosophy and religion, it seems appropriate to deal with 
the relations between Greeks and Jews. These relations, though 
only part of the larger relations between east and west, are of 
particular importance, first because the Jews were the only people 
who opposed Greek civilization on principle, and second because 
their mutual influence was all-important for the origin of Chris- 
tianity. During the 3rd century the tiny community of Judaea, 
pe by a en priest, was under Ptolemaic sovereignty but hardly 

gured in history. For a long time the Greeks knew very little 
about the Jews, although the number of Jews living in communities 
outside Judaea (the Jews of the Dispersion) gradually increased 
and some Greek writers had a vague concept of Jewish monotheism. 
A section of the Judaean Jews had begun to adopt Greek ways of 
a however, and it was this upper class that turned to the 
BS when they became masters of Palestine c. 200, The 
oe were strongly opposed by the mass of the people. The 
fas ons under Antiochus IV Epiphanes (see ANTIocHUs), It 
Papacy athe he was moved to his interference by a pre- 
nal (o) sand simply acted to recreate a strong Seleucid govern- 
of Oy ate epuer a bjn iy Jered hele te oe cult 
; eus introduced by Antiochus into the Temple was 
act of a Syrian Baal in Greek disguise. Antiochus cer- 
Fie te me the hellenized upper class against the people who 

pira Ps first led by the Hasidim (“pious”; see JEWISH SECTS 
fetes itd SEconp ComMoNWEALTH), finally by the Hasmo- 
tabes a ly, also known as the Maccabees. The war of the Mac- 
tenei saly Saved Judaism, but the independent state which 
A process ped increasingly Hellenistic features and underwent 
erod a oem culminating in the rule of the Idumaean 
ke teat, 
ig literature flourished during the 2nd and ist centuries, 
ample the jad influence in varying degrees, There are for ex- 
00KS op) Wo historical books of Maccabees (see MACCABEES, 
Was origi o messes of extreme nationalism, of which the second 
canonical 5 ly written in Greek, Others were added either to the 
author of te ea apocryphal books of the Old Testament. The 
te ey Book of Wisdom (see WisboM, BooK oF) knew 
Pessimism of Be and may have read Plato; the skepticism and 
tllenistic phi cclesiastes (g.v.) was hardly possible without 
Hellenistic 1 losophy, nor the Song of Solomon (g.v.) without 
Ove poetry. Yet direct borrowing is doubtful. The 
was that Jews and Greeks were contemporaries 1n 


Cisive factor 
ld. Much of this Jewish literature was written out- 
„ea, and naturally Greek influence was strongest in the 


Ound all ey communities with their synagogues could be 
T 


"OO Wedged 


i. 


the Hellenistic world, and in some cities they were 
as a separate politeuma. Many Jews took Greek 
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names and imitated Greek ways; some even seem to have wor- 
shiped the “Highest God” or Zeus Sabazius, who was identified 
with the Lord Sabaoth (see Sapazius). Many no longer knew 
Hebrew or Aramaic but only Greek, and it was for their sake 
(though with much more far-reaching effects) that in Egypt the 
Greek translation of the Old Testament known as the Septuagint 
was made. Most Jewish books of the time had little influence on 
the further development of Judaism; they were remembered 
mainly by the Christian church. The prevailing traditionalism of 
the Jews in Judaea and the religious customs of Jewish life every- 
where excluded close intercourse with the Greeks. No Jew could 
really worship the city gods. Anti-Semitism began to develop, 
partly because of economic rivalry but mainly through mutual re- 
ligious propaganda and because the Jews, though active in all sorts 
of professions, were different from other people and kept apart. 
The important Jewish community at Alexandria never gained 
citizenship as such; only individuals, who more or less gave up 
their religion, were truly hellenized. 

The influence was by no means only in one direction. The Jews 
of the Dispersion began to win proselytes (as can be seen in the 
book of Jonah, though that may belong to an earlier period), and 
even without that some Greeks were prepared to learn from Jewish 
tradition. In the attempts to make philosophy the handmaid of 
religion, the revelations of eastern religions, and in particular of 
Jewish monotheism, were regarded as means of gaining the knowl- 
edge (gnosis) which would lead man to immortality. Influence of 
the Old Testament and later Jewish writings can be traced, for 
instance, in the Hermetica (occult writings supposed to derive 
from Hermes Trismegistos; g.v.), especially the Poimandres. 
Quite a different example of a union between Jewish religion and 
Greek philosophy is provided by Philo (g.v.) of Alexandria, who 
lived under the early empire but whose books are truly Hellenistic. 
He tried to explain the Old Testament by allegorical interpretation, 
a method well known in Hellenistic thought. His speculations did 
not markedly affect the development of Palestinian Judaism but 
were contributions of primary importance to Christian theology. 
Other significant developments among the Jews were the teaching 
of the Essenes, a monastic brotherhood, and the hope of the com- 
ing of the Messiah, 

9. Religion and Magic.—All this is part of a more general 
story. Jewish beliefs in the Hellenistic era had much in common 
with other forms of worship. In a sense the Hellenistic develop- 
ment culminated in the victory of religion, In the term “religion” 
all sorts of irrational beliefs and superstitions, often hidden in 
pseudo-scientific disguise, are here included. The ancient Greek 
religion was by no means dead, but it was not able to serve the 
needs of people who longed for personal help and happiness and 
for the security of an afterlife. Fear of death had an integral part 
in many of the people’s beliefs. What a minority found in the 
teaching of philosophers was looked for by most people in various 
forms of worship, in astrology or in magic and occult practices. 
This was not only a spiritual but also a social movement; in the 
end the uneducated masses, but not they alone, got what they 
wanted and needed. 

Certain forms of religion had always been strong in the east and 
continued to be so in the Hellenistic age. The Hellenistic rulers 
with very few exceptions exercised religious tolerance, though they 
fought the power of the priests. As to Greek religion, there is 
evidence not only of constant and even intensified public worship, 
but also of a new importance of some members of the traditional 
Pantheon. Among these were Asclepius, the healing god, for ex- 
ample, with his cures effected by sleeping in his temple at Epi- 
daurus, and, above all, Dionysus as the god of mystic and ecstatic 
worship. The door was open for more personal forms of religion, 
which at the same time were universal. The differences between 
the gods gradually disappeared and additional names like Soter 
(“saviour”) were more important than their real names, Poly- 
theism was on its way toward monotheism. Moreover, the Greeks 
had always assimilated foreign deities to their own and in this 
process they frequently changed their nature. During the Hel- 
lenistic age, Greek and eastern forms of worship were united in 
widespread fusion which is called syncretism, It played its part 


334 


in the ruler cult and in the belief in Tyche, who was assimilated 
to Cybele and Isis; it served to reshape oriental cults in order to 
satisfy Greek believers; it was active in the artificial creation of 
Sarapis (q.v.) by Ptolemy I and in the growing diffusion of the 
cults of the Syrian and Egyptian gods, none more spectacular than 
that of Isis (g.v.), who, together with Sarapis, became the centre 
of an organized and truly universal religion. 

The deeper reason for this success is probably that the cult of 
Isis—as of several other deities—included mysteries (see Mys- 
TERY) which would bring some certainty of salvation to the initiate. 
The Greeks had their own mysteries, like those of Eleusis and 
Orphism, both still going strong. Mysteries of Dionysus flourished. 
The eastern cults, however, more drastic, more savage, gained 
ground, though the full impact did not reach Greeks and Romans 
before the 1st century a.D. The story enacted in the mystery might 
deal with the death and resurrection of a god, or with a divine mar- 
riage, but the real theme was death and afterlife—that is to say, 
the victory of life over death. By the process of initiation, which 
might take a long time and could include ascetic life, confession, 
baptism and sacraments, the individual was gradually raised to 
higher levels of purity and perfection, and finally reached redemp- 
tion and immortality; sometimes this meant a kind of rebirth. 
In the Great Mother of the Gods (g.v.) and in Isis the ancient 
mother goddess of pre-Greek times had a triumphant revival. It 
can hardly be denied that she lives on in the concept of the Chris- 
tian Virgin and Child. 

Mystery religions were bound to restrict the number of their 
adherents; besides, the demands made on the individual were not 
for everybody. There were easier ways to approach the super- 
natural and to overcome the fear of unguided freedom. One was 
astrology (q.v.), invented centuries earlier in Babylon. It was 
based on the concept of star worship, and it meant belief in the 
connection between human life and the laws of the sky. Either 
the seven planets or the twelve signs of the zodiac governed the 
lives of men and states alike, and the casting of horoscopes became 
a means of foretelling the future; but astrologists were not in- 
terested in eschatological ideas, Astrology could lead to a disas- 
trous fatalism, and people tried various ways of escape. One of 
these was magic, which came from the east and in Hellenistic times 
had its centre in Egypt. All sorts of magic beliefs and practices 
spread, together with the belief in beings between man and god, 
who, good or more likely evil, might be induced to serve man. 
These daemones were approached by magic methods as various 
and plentiful as there were wandering magicians and trusting be- 
lievers. 

Hellenistic civilization, as every great civilization, had very 
varied aspects, While preserving the Greek heritage, and at the 
same time spreading it wide and far, Hellenistic man discovered 
new ways of thought, of belief and of life. State and society, 
literature, art and science, philosophy and religion, all bear witness 
to an atmosphere that was different from earlier and later times. 
At the end of the era, there are two gigantic phenomena, the 
creation of the Roman empire and the advent of Christianity. Al- 
though both drew their main strength from other sources, in many 
of their features they can be seen as having evolved from the 
Hellenistic age. 

See also references under “Hellenistic Age” in the Index. 
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HELLMAN, LILLIAN (1905- ), U.S. pla; 
dramas bitterly and forcefully attacked injustice, exploi 
selfishness, was born June 20, 1905, in New Orleans, La. 
New York public schools, and received degrees from 
university and Columbia. Her marriage (1925-32) te 
wright Arthur Kober ended in divorce. After workir 
reviewer, press agent and play reader, she began writi 

Her dramas exposed various forms in which evil apy 
licious child’s lies about two schoolteachers (The Childre 
1934); a ruthless family’s exploitation of fellow townsp 
of one another (The Little Foxes, 1939, and Another 
Forest, 1946); and the irresponsible selfishness of the 
treaty generation (Watch on the Rhine, 1941, and Th 
Wind, 1944). Criticized at times for her doctrinaire 
characters, she nevertheless kept her characters from 
merely social points of view by credible dialogue and 
intensity matched by few of her contemporaries. Thi 4 
hibit the tight structure and occasional overcontrivan 
is known as the “well-made play.” In the 1950s she 
skill in handling the looser structure of Chekhovian dramı 
Autumn Garden, 1951) and in translating and adapting 
The Lark, 1955). She returned to the well-made play 
in the Attic (1960). (Js. 

HELL’S CANYON, a mile-deep gorge of the Sna 
rises above the Idaho-Oregon boundary to a maximum h 
8,032 ft. (2,448 m.) on its Idaho wall. Excellent hydi 
sites, including an incomparable one for a high dam, aren 
in the canyon. When the devastating 1948 Columbia 
focused national attention upon control of the Snake, 
of Reclamation recommended a high multiple-purpose 
(4,400,000 ac-ft.) for flood control, power, and na 
1950 the Idaho Power Company proposed three lower 
alternative. A great national controversy, pitting publi 
private power advocates, grew out of the Federal Power | 
sion’s extended hearings on the rival plans. After the 
licensed the three private dams, Aug. 4, 1955, the Unii 
Senate approved federal construction of a high dam t 
flood the Idaho Power sites. The House of Repres 
fused to concur, and Brownlee Dam’s generators (4: 0,0 
eventual capacity) began to turn late in 1958. Oxbow 
in 1961, reaching full production of 200,000 kw., Nov. 2 
the third Idaho Power dam was under construction, 4 
Canyon public-private power dispute continued with a 
dams which would flood the lower portion of the gorge: 
vate firms, combined as Pacific Northwest Power apas 
plied for a 670-ft. Mountain Sheep Dam just above the 
the Salmon. Not far below that site, the Washingt 
Power Supply System wished to build a still higher 
Dam that would back up the Salmon as well as the Snal 
tary of the Interior Stewart Udall asked that both applic 
denied in favour of a high federal Mountain Sheep 
Federal Power Commission licensed the private Moun 
proposal, Feb. 5, 1964. On appeal, the U.S. Supreme 
1967 overruled the commission and ordered it to hear 
to the possible advantages of public development. 

HELMAND (Hetmunp; Hirmanp; ancient ETY 
river of Afghanistan, rises in the recesses of the Koh- 
outlier of the Hindu Kush), west of Kabul, its infant stt 
ing the two main passes (Unai and Irak) on the road 
to Bamian. Its length is 870 mi. It is the most imp! 
of Afghanistan next to the Kabul river, which it exci 
volume and length. The character of the Helmand, 
southwestward, is that of a mountain river. It passes 4 
valleys which in summer are the resort of nomadic pas! 
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About 50 mi. above the town of Girishk, the Helmand enters the 
artificial reservoir of: Kajakai (built to store water and secure 
irrigation) and thenceforward it is a well-mapped river to its 
termination in the Seistan lake depression (see SEIstaN), On 
leaving the reservoir, it enters a flat country and extends over a 

velly bed. It also begins to be used in irrigation, and a diver- 
sion dam (just above Girishk) has been built to feed the-Boghra 
canal, The Helmand is crossed at Girishk by the Kandahar-Herat 
main road. At Qala Bist (Bust), 30 mi. below the town, it receives 
its principal tributary, the Arghandab, and becomes a consider- 
able river with a width of 300-400 yd. and an occasional depth 
of 9-12 ft. Even in the dry season it is never without a plentiful 
supply of water. It continues in a southwesterly direction through 
a wide alluvial desert, turning nearly north at Chahar Burjak in 
the extreme southwest of the country and flows on for about 75 
mi. till it falls into the Seistan swamps by various mouths. There 
it forms the Hamun-i-Helmand, a reed lagoon 25 mi. by 100 mi. 
at the end of spring floods. In this last part of its course, the 
Helmand forms the boundary between Afghan and Iranian Seistan. 
The seasonal overflow of the Seistan lake depression spreads south- 
ward into the Shelagh river, which loses its waters in Gawd-i- 
Zirrah swamp, near the meeting point of the Afghan, Pakistan and 
Iran frontiers. 

The Helmand valley, from its confluence with the Arghandab up 
to the ford of Chahar Burjak, is a narrow green belt of fertility 
with many thriving villages interspersed among the remains of 
ancient cities. At Qala Bist are the ruins of the once famous com- 
mercial centre of Bist, and nearby are the remains of the fortress 
of Lashkargah which has been excavated by the French archae- 
ological mission. At Lashkargah is the seat of the Helmand Valley 
authority which controls the extensive irrigation scheme of this 
area, The entire Helmand valley is under an irrigation scheme 
(the Helmand River project, one of the largest undertaken. in 
central Asia after World War II). Its purpose is to enlarge the 
irrigated area, guard against floods by controlling the waters and 
produce hydroelectric power. The question of the right of the 
inhabitants of Iranian Seistan to a percentage of the Helmand 
waters is the subject of a long-standing dispute between Iran and 
Afghanistan, See AFGHANISTAN: The Economy. 

(J. P. C.N. H.; X.) 

HELMET, a defensive covering for the head, one of the most 
ral forms of body armour, Helmets are usually thought 
ol today as items of military equipment for soldiers, sailors or 
airmen, but modified types are worn by firemen, miners, construc- 

on workers, race drivers and others engaged in hazardous oc- 
Cupations or sports. 

a thogh there were earlier protective head coverings, most 

y es of helmets begin with those worn in ancient Greece and 

me. Made of hard leather or bronze, these helmets ranged 
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FIG. 2.—PARTS OF THE HELMET (CLOSED HELMET OF SIR HENRY LEE, BY 
JACOB TOPF. 1530-97) 


from simple caps to highly developed forms with crests projecting 
before and behind. On some of these types the neck was protected 
in back; on others there were also hinged plates to guard the ears, 
and even a rudimentary visor. The most effective of the Greek 
helmets, and perhaps the best in the ancient world, was the so- 
called Boeotian or Corinthian form, the helmet usually portrayed 
on statues of Athena. It covered the entire head with only the 
narrowest of openings in front for vision and breath. A specialized 
Roman form different fram the rest was the gladiator’s helmet 
with its broad brim and pierced visor covering the face. 

In northern and western Europe the first helmets were made of 
leather reinforced with bronze or iron straps. Usually they took 
the form of conical or hemispherical skullcaps. Gradually the 
amount of metal increased until entire helmets of iron were fash- 
ioned, still following the same forms. About the year 1000 a bar 
projecting below the rim in front, called a nasal, was added to 
protect the nose. When the owners could afford it, these helmets 
were worn over a hood of chain mail which protected the cheeks 
and neck. 

The desire for still further protection led to the development 
of the helm, or heaume, about 1200. At first almost a straight 
flat-topped cylinder, it was worn over the iron or steel skullcap 
and hood of mail, usually being put on at the last minute before 
the beginning of an engagement. Warriors soon discovered that 
the flat top and perpendicular sides transmitted the full force of 
any blow to the wearer and that the loose helm could easily be 
knocked off. Helms then gradually assumed rounded contours that 
would cause blows to glance off and were extended downward so 
that they could be attached directly to the breastplate. As such 
they became for many years the favoured headpiece for tourna- 
ments. (See Armour, Bopy.) 

Meanwhile the skullcap itself was developing. The point grew 
higher, and the back was extended downward to protect the neck. 
In this form it became the bascinet (basinet). Shortly after 1300 
a movable visor was added to cover the face. Usually these visors 
were sharply pointed, and the name “dog faced” or “pig faced” has 
been given to them. A cape of mail, called a camail, was attached 
to the lower edges of the helmet to guard the neck. About the year 
1400 this camail was superseded by additional plates, and the so- 

ji bascinet” had a) red. 
called Sth keint, which wei abed the appearance of the great 
bascinet, also brought forth three other types of helmet, all de- 
riving from the same simple bascinet, These were the salade, the 
barbute and the armet. In the salade the pointed crown was 
rounded off, and a long graceful tail protecting the neck was added. 
As time passed, the rim was lowered in front, covering the upper 
half of the face with a narrow slot cut through for vision. Still 
later, the portion below the slot was hinged to provide a movable 
visor. This helmet protected the upper portion of the head but left 
the chin and front of the neck bare. If a defense for the chin 
and neck was desired, it was provided by a separate plate or plates 
called a beavor, or buffe, that could be strapped around the neck 
or attached to the breastplate but ‘did not form an integral part of 
the helmet. The barbute also had a rounded crown, but the tail 
was missing. Instead, the lower borders were extended almost 
straight down to protect the neck and cheeks, leaving in some in- 
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stances only a narrow T-shaped opening in front. In this form 
it closely resembled the classical Corinthian helmet of Greece. 

The real advance in helmet design, however, came with the armet, 
and later the close helmet. All other helmets had been put on 
directly over the head, thus requiring that a large opening be 
provided at the bottom for the head to enter. This made them 
susceptible to being knocked off and caused many difficulties in 
protecting the neck. The armet and close helmet changed all that. 
By hinging the cheek pieces, as on the armet, or pivoting, as on 
the close helmet, armourers produced a helmet that could fit tightly 
under the chin and base of the skull. This design fully protected 
the neck and made it impossible for a blow to dislodge the helmet 
in battle. The evolution of the armet began shortly after 1400. 
The close helmet appeared about 1500. Both were truly closed 
helmets and continued in use as long as full helmets were worn. 

While these closed helmets were being brought to perfection, a 
series of light open helmets also appeared. As early as the 14th 
century a broad-brimmed helmet with a domed or pointed bowl 
known as a chapel-de-fer, or “iron hat,” had become popular. 
Aside from the skullcap and small versions of the salade, it was 
almost the only light open helmet worn throughout the 15th cen- 
tury. About 1550, however, two new types, the morion and the 
cabasset, became popular. The cabasset had a pointed, keeled 
bowl or crown.and a narrow brim. The morion had a round bowl 
with a high comb and a crescent-shaped brim rising to points at the ”" COURTESY OF THE “ARCHAEOLOGICAL JOURNAL 
front and back. Both helmets sometimes had ear defenses of over- FIG- 4:—(A) ITALIAN BURGONET, ©. 1545; (B) LOBSTER-TAIL BURGONF 
lapping plates covering straps that could be fastened under the 1628—60: , (C) GERMAN BURGONET, ©. 1880; (D) CLOSED BURGOMET: Ufi 
chin; and sometimes the brim of the morion and the crown of the and worn from about 1600 to 1680, It had a broad straight brim, 
cabasset were combined to form a morion-cabasset. They were a hemispherical crown with a low comb, and was generally knowns 
worn by nearly all infantry, by ceremonial guards and by almost a “pikeman’s pot.” : 
everyone who desired a light helmet. Their period of popularity During the 16th century there appeared also a very versatile 
lasted roughly a century, until about 1650, though the Papal Swiss helmet known as a burgonet, This helmet was characterized by 
guard continues to wear them in the 2oth century. peak over the eyes similar to that found on modern baseball cas 

In England a variant form of helmet for pikemen was developed and by the fact that it protected the nape of the neck. Usually 

it also had a comb or combs and ear pieces. Sometimes protection 
SPIDER \ for the face was added in the form of a sliding nasal, a pivoted ct 
] é of bars, or even a visor similar to those used on armets, thot 
usually flatter. In the 17th century a particular form of a burgo 
net with a neck defense of overlapping plates became popular 
was called a lobster-tail burgonet because of the supposed resen 
blance to the plates of a lobster’s abdomen or “tail.” Light 
horsemen were particularly fond of the burgonet, and it became 
almost standard equipment for them throughout Europe W 
nearly the end of the 17th century. A very heavy bulletproof bur 
gonet was used by engineers be- 
sieging fortresses from at least 
1600 until well after 1800. 

With the decline of the full 
helmet late in the 17th century, 
attention was focused on the light 
metal skullcap that could be worn 
under the regular cloth hat. 
Such caps became standard for N 
dragoons, heavy cavalry and for b EPE 
many officers, and were worn sy courtesy oF THE 
Exon the succeeding cen- ere MoRION OF THE nuni 
tury. ome infantry officers F!'6. 5-—' RY 
wore them as late as World War CNIC ODARD, le Jopet 
I. About 1750 it became the custom to equip the newly E, al 
light cavalry with helmets of hard leather in both Englan 
America and with brass helmets in England, France ani Pe 
European nations. During the 19th century, leather, bis 1 
even steel helmets became fashionable for various types of €^ the 
Many of these units retained them for dress use long after 
ceased to be worn in the field. mati 

Although some infantry regiments, notably those of c rol 
wore leather helmets bound with metal, the steel helmet s 
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[\\SPANGENHELM reappear as a regulation item of equipment until the 0 rant 
—A.D. 600 =n coo. Of World War I. The French first adopted the helmet 4557 gi | 
BY COURTESY OF THE METROPOLITAN MUSEUM OF ART, NEW YORK in 1914, the British in 1915, followed quickly by the Gef™” je 
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FIG. 3.—DEVELOPMENT OF THE HELMET FROM A.D. 600 TO THE 17TH cEN- then by the rest of Europe and the United States. poet jat 
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ment would bounce off without imparting its full impact. Many 
resembled the light helmets of the rs5th century, notably the 
Italian salade and the chapel-de-fer. The performance of these 


headpieces in action was so successful that they became standard 
equipment not only for infantry but also for other branches and 
arms of the service. During World War I, Americans used helmets 
of British design, but in World War II, after continued research 
by armour specialists, several new models were brought forth and 
issued for soldiers, sailors and airmen. By and large, other nations 
retained the helmets they had 
used in World War I with only 
slight modifications. 
The helmets described above 
are only a few of the many types r 
developed and used in Europe 
and the United States during the 
last 3,000 years. Other cultures 
in Asia and Africa have also pro- s 
duced and worn them. The an- 
cient Assyrians and Persians had 
helmets of leather and of iron be- 8 
fore the era of the battle of Mara- 
thon (490 B.C.). 
In later years, the conical steel \ 
helmets of Persia, Turkey and mi 
India have been valued as works FIG, 6.—WORLD WAR II HELMETS: 
of art because of their fine forg- (A) U-S.; (B) BRITISH; (C) SOVIET; 
ing and delicate damascening. (P) GERMAN 
In Tibet and China helmets of bronze, leather and horn have been 
made and worn for untold centuries, and the highly developed 
Japanese helmets with detachable face guards, finely forged and 
lacquered, have also been recognized as fine examples of the 
armourer’s craft, 
The primitive cultures of Africa and the South seas also pro- 
an distinctive helmets which cannot even be listed in a brief 
ticle, 
See also references under “Helmet” in the Index. 
jpeocearHy.— August Demmin, Arms and Armour (English ed., 
ale Charles H. Ashdown, British and Foreign Arms and Armour 
et Charles Ffoulkes, The Armourer and His Craft (1912); Bash- 
F eg Helmets and Body Armor in Modern Warfare (1920) ; Guy 
Centurion A Record of European Armour and Arms Through Seven 
tion, Dec (5 vol., 1920) ; George C. Stone, A Glossary of the Construc- 
» Decoration and Use of Arms and Armor .. . (1934); Harold L. 
IEA Arms and Armor in Colonial America, 1526-1783 (1956); 
ude Blair, European Armour (1958). (Hb. L. P.) 
va MHOLTZ, HERMANN LUDWIG FERDINAND 
made cet 3894), German philosopher and man of science, 
Gitte penitant contributions in a wide range of scientific areas, 
“las i known for his statement of the law of conservation of 
18a situ born on Aug. 31; 1821, at Potsdam, near Berlin. 
he ae ecame professor of physiology in Königsberg. There 
inBoon. 1 until 1855, when he removed to the chair of physiology 
and in 18 n 1858 he became professor of physiology in Heidelberg, 
professo. g he occupied the chair of physics in Berlin. To this 
a fe Ip Was added in 1887 the post of director of the physico- 
wo aene mte at Charlottenburg, near Berlin, and he held the 
iii i ogether until his death on Sept. 8, 1894. 4 
tom ph stigations occupied almost the whole field of science, 
Physic, a oy to mechanics. In 1847 Helmholtz read to the 
Krajt Maser of Berlin a famous paper, Uber die Erhaltung der 
the AE the Conservation: of Force”), which became one of 
Mayer, J making papers of the century; indeed, along with J. B 
tegarded a - Joule and W. Thomson (Lord Kelvin), he may 
Of energy Mts of the founders of the law of the conservation 
R Helmholtz” 1851, he invented the ophthalmoscope. 
importance contributions to physiological optics are of great 
Measured p, yae investigated the optical constants of the eye, 
ture of the’, is invention, the ophthalmometer, the radii of curva- 
Mechanism crystalline lens for near and far vision, explained the 
reat K accommodation by which the eye can focus within 
2 clear ac S, discussed the phenomena of colour vision and gave 
count of the movements of the eyeballs so as to secure 
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single vision with two eyes. In particular he revived and gave 
new force to the theory of colour vision associated with the name 
of Thomas Young, showing the three primary colours to be red, 
green and violet, and he applied the theory to the explanation of 
colour blindness. His great work on Physiological Optics (1856- 
66) was by far the most important book to have appeared on the 
physiology and physics of vision. Equally distinguished was his 
research in physiological acoustics. He explained accurately the 
mechanism of the bones of the ear, and he discussed the action of 
the cochlea on the principles of sympathetic vibration. 

Perhaps his greatest contribution in this area, however, was his 
attempt to account for the perception of quality of tone. He 
showed, both by analysis and by synthesis, that quality depends on 
the order, number and intensity of the overtones or harmonics 
that may, and usually do, enter into the structure of a musical 
tone. He also developed the theory of differential and of summa- 
tional tones. His work on Sensations of Tone (1862) may well 
be termed the principia of physiological acoustics. He may also be 
said to be the founder of the fixed-pitch theory of vowel tones, 
according to which it is asserted that the pitch of a vowel de- 
pends on the resonance of the mouth, according to the form of the 
cavity while singing it, and this independently of the pitch of 
the note on which the vowel is sung. 

For the later years of his life his work may be summed up under 
the following heads: (1) on the conservation of energy; (2) on 
hydrodynamics; (3) on electrodynamics and theories of electric- 
ity; (4) on meteorological physics; (5) on optics; and (6) on the 
abstract principles of dynamics. In all these fields of labour he 
made important contributions to science and showed himself 
equally great in all. 

Helmholtz continued his study of the phenomena of electrical 
oscillations from 1869 to 1871, and in the latter year he an- 
nounced that the velocity of the propagation of electromagnetic 
induction was greater than 314,000 m. per second. This work is 
interesting in view of the fact that Heinrich Hertz was a pupil of 
Helmholtz at this time and that later he demonstrated the existence 
of electromagnetic waves while studying a problem suggested to 
him by Helmholtz. This was followed by a series of papers on 
electrodynamics which were published from 1870 onward. Helm- 
holtz started with a formula of F. E. Neuman for the potential of 
two current elements, and investigated the terms which must be 
added to give a general expression which agreed with the phenom- 
ena of closed circuits. There followed a controversy. on the rela- 
tive merits of the work of Helmholtz, Weber and J. Clerk Maxwell 
on this problem. In his paper on the “equations of motion of 
electricity in conductors at rest” (1874), Helmholtz applied his 
generalized formula to the propagation of electric and magnetic 
disturbances through bodies capable of electric or magnetic polari- 
zation. He contributed papers on the theory of the electrical dou- 
ble layer and on electrolysis. Toward the end of his life he wrote 
on the physical meaning of the principle of least action and applied 
the principle to electrodynamics; he also wrote and lectured on 
philosophical and aesthetic problems. His position was that of 
an empiricist, denying the doctrine of innate ideas and holding 
that all knowledge is founded on experience, hereditarily trans- 
mitted or acquired. 

See also references under “Helmholtz, Hermann Ludwig Ferdi- 
nand von” in the Index. 

See L. Königsberger, Hermann von Helmholtz, Eng. trans. by F. A. 
Welby (1906); J. G. McKendrick, H. L. F. von Helmholtz (1899). 

HELMINTHOLOGY, the study of parasitic worms, espe- 
cially flatworms and nematodes. See FLATWORM; FLUKE; PARA- 
SITOLOGY; ROUNDWORM; TAPEWORM, 

HELMOLD (c. 1120-after 1177), German chronicler whose 
narrative provides valuable information on the Christian missions 
and colonizing activities of the Germans among the Slavs of Hol- 
stein and Mecklenburg. Born in Saxony, he lived in or near Sege- 

in Holstein from 1134 to 1138, studied at Brunswick under 
Gerold (later bishop of Lübeck) from 1139 to 1142 and was with 
the Augustinian canons of Neumünster from 1147 to 1153, being 
described as a deacon in 1150. At Neumünster he made the ac- 
quaintance of Vicelin (Vizelinus), the apostle of Wagria (the 


338 


country between the bights of Kiel and of Lübeck), at whose death 
Helmold was present in 1154. Shortly after 1156 he became parish 
priest of Bosau in Holstein, where he died some time after 1177. 

Helmold began his Cronica Slavorum at Gerold’s request. The 
first part was written in 1167-68, the second c. 1172. In lucid 
Latin it presents the history, from Charlemagne’s time to c. 1170, 
of the Slavs inhabiting the lands east of the lower Elbe river. 
Setting out to describe “the conversion of the people of the Slavs,” 
it also pays attention to colonization, as is seen in the author's 
conclusion that “the whole Slav country has become a Saxon settle- 
ment, in which towns and villages are being built and in which 
there are growing numbers of churches and of Christians.” Though 
the Russian historian D. N. Yegorov impugned it (1915), other 
historians have stressed Helmold’s honesty, which kept him from 
deliberate falsifications. The chronicle is at its best on matters 
that Helmold knew from personal experience or from recent tradi- 
tion. Apart from its main theme, it is thus useful also for the 
general history of Henry the Lion’s time. Abbot Arnold of Lübeck 
made a continuation of it down to 1209. There is an edition by 
B. Schmeidler in Monumenta Germaniae historica, series Scriptores 
rerum Germanicarum in usum scholarum, 3rd ed. (1937). 

BreriocraPHy.—D. N. Jegorov (Yegorov), Die Kolonisation Meck- 
lenburgs im 13. Jahrhundert, Ger. trans. (1930); H. Witte, Jegorovs 
Kolonisation . . . : ein kritisches Nachwort (1932); B. Schmeidler, 
“Uber die Glaubwürdigkeit Helmolds . . . ,” Neues Archiv fiir ältere 
deutsche Geschichtskunde, 50 (1935); F. Dvornik, The Slavs: Their 
Early History and Civilization (1956). (K. Re.) 

HELMOND, a town in the province of North Brabant, Neth., 
lies on the Aa river and the Zuid-Willems Vaart (canal) between 
’s Hertogenbosch and Maastricht, 18 km, (11 mi.) E. of Eind- 
hoven by rail. It is connected by rail with ’s Hertogenbosch, 
Eindhoven and Venlo. Pop. (1960 est.) 41,742. 

The castle of Helmond, built in 1402, is the seat of the town 
hall. Helmond is an industrial centre with factories for textiles, 
iron founding, soap, margarine, tobacco dressing and chocolate 
and cocoa processing, and an engineering works. The area has 
a rich history and tradition based upon the medieval craftsmen’s 
guilds. Around Helmond there are several nature reserves. 

HELMONT, JAN BAPTISTA VAN (1577-1644), Bel- 
gian chemist, physiologist and physician, identifier of carbon di- 
oxide and discoverer of the existence of gases, was born at Brussels 
in 1577. He was educated at Louvain and, after ranging from 
one science to another, turned to medicine, in which he took his 
doctor’s degree in 1599. In 1609 he settled at Vilvorde, near 
Brussels, where he occupied himself with chemical experiments 
and medical practice until his death on Dec. 30, 1644. 

Helmont presents curious contradictions. On the one hand he 
was a mystic with strong leanings to the supernatural, an alchemist 
who believed in the philosopher's stone; on the other hand he was 
touched with the new learning of William Harvey, Galileo and 
Francis Bacon, and was a careful observer and an exact experi- 
menter. He was the first to understand that there are gases dis- 
tinct in kind from atmospheric air. The very word “gas” he claims 
as his own invention, and he perceived that his “gas sylvestre” 
(carbon dioxide) given off by burning charcoal is the same as that 
produced by fermenting must. He believed that water was the 
chief if not the only ultimate constituent of all matter. He showed 
that plants could grow though they apparently received nothing 
but pure water, and so he argued that the wood, bark and roots 
had been formed from water alone. 

Van Helmont considered that digestion, nutrition and even 
movement are due to ferments, which convert dead food into 
living flesh in six stages. But having got so far with the applica- 
tion of chemical principles to physiological problems, he introduces 
a complicated system of supernatural agencies, which preside over 
and direct the affairs of the body. At the same time chemical 
principles guided him in the choice of medicines—undue acidity of 
the digestive juices, for example, was to be corrected by alkalies 
and vice versa; he was thus a forerunner of the iatrochemical 
school. 

His works were collected and published at Amsterdam as Ortus 

medicinae, vel opera et opuscula omnia in 1648 by his son Franz 
Mercurius (b. 1618 at Vilvorde, d. 1699 at Berlin), in whose own 
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writings, e.g., Cabbalah denudata (1677) and Opuscula philosophy 
(1690), mystical theosophy and alchemy appear in still wilder A 
fusion. 

BIBLIOGRAPHY.—F. Strunz, essay in G. Bugge’s Buch der grom 
Chemiker (1930) ; F. Giesecke, Die Mystik J. B. van Helmonts (1908); 
J. R. Partington, essay in Annals of Science, vol. i, iv (1936), 

HELMSTEDT, a town of Germany which after partition į 
the nation following World War II was located in the Land (state) 
of Lower Saxony, Federal Republic of Germany, lies 36 km, m 
mi.) by road W. of Brunswick. Pop. (1961) 29,560. The princip 
buildings are the Juleum, the former university, in Renaissang 
style (late 16th century), the Stephanskirche (12th century) anf 
the Hausmannsturm, a gate tower of the old city wall, erected iy 
1430. Helmstedt is on the railway from Hanover and Brunswik 
to Magdeburg and Berlin and on the main Autobahn. It serves 
as a frontier post between East and West Germany. The principi 
manufactures are brown coal, yarn and machinery. Helmstedt ws 
probably founded about 900 and obtained civic rights in 1050, In 
1426 it joined the Hanseatic league, and in 1490 it came into the 
possession of Brunswick. In 1576 Julius, duke of Brunswitk, 
founded a university there, and throughout the 17th century it ws 
one of the chief seats of Protestant learning. It was closed by 
Jérôme, king of Westphalia, in 1810. (R. Sc) 

HELOTS, the serfs of the ancient Spartans. Their racial origi 
is uncertain, probably mixed; their servile status in historical tims 
dates from the conquest of the land by the numerically fewe 
Dorians. After the conquest of Messenia (see Sparta) the Met 
senians were reduced to the status of helots. They were ina sens 
state slaves, bound to the soil and assigned to individual Spattiats 
to till their holdings; their masters could neither free them nr 
sell them, and they had a limited right to accumulate property, 
after paying to their masters a fixed proportion of the produce o 
the holding. Owing to their own numerical inferiority, the Spit 
tans were always preoccupied with the fear of a helot revolt. Th 
ephors of each year on entering office declared war on the helt 
so that they might be put to death at any time without violating 
religious scruple, and Thucydides (iv, 80) records an occasion whet 
2,000 helots were freed as if for service in war and then secte 
assassinated. In the alliance with Athens of 421 s.c., and no an 
in other treaties, the Spartans stipulated that their allies shoul 
come to their help in case of a helot revolt. Sparta’s cautious 
foreign policy is often attributed to the fear of such revolts. ; 

Helots attended their masters on campaign and served as i 
armed troops, sometimes also as rowers in the fleet. Durita 
Peloponnesian War and the Spartan hegemony thereafter, WM 
military detachments were needed overseas or for duties unsullt 
for the regular army, a corps of enfranchised helots was form 
trained in heavy infantry fighting and called neodamodcis. M 
are first heard of in 421 and seem to disappear soon after 5 
Another special class was called mothakes or mothones, Pro 
the sons of Spartan fathers and helot mothers. They under 
the full Spartan training but did not become citizens unless S 
cially admitted. sont 

The Messenian helots were lost to Sparta when Epamino 
liberated Messenia c. 370 but the system continued in Lacon 
is said that Cleomenes IIT, in order to raise the number of So 
offered freedom and citizenship to helots who could pay oe sail 
drachmas and that 6,000 were thus enfranchised. Nabis ® 
also to have freed many helots. As) 

See Sparta for bibliography. (A. hot 

HELPER, HINTON ROWAN (1829-1909), US, “igy 
of an influential book attacking slavery, was born Dec. 21, f 


in Davie county, N.C. After limited education, employm att 
clerk and participation in the California gold rush, he Cris 


became famous by publishing, in 1857, The Impending aot 
the South: How to Meet It. The book attacked slavery t no 
cause it exploited the Negro but because it victimized t s M 
slaveholding whites and inhibited southern economic prog 
though sound in depicting a southern economic lag, the 
fallacious in blaming slavery alone for this condition. | a 
the only southern protest against slavery since early 1" ors 
tury, the book was widely read in the North, aroused 2 fur 
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became a factor in the antislavery movement. In 1861 President 
Lincoln appointed Helper consul at Buenos Aires, Arg. 
Although Helper opposed slavery, he was not pro-Negro. After 
the American Civil War he wrote three bitter racist tracts (notably 
 Nojoque, 1867), advocating deportation of Negroes to Africa or 
Latin America. He later developed an obsession for a railroad 
from Hudson bay to the Strait of Magellan. After many years as 
a Washington lobbyist and political hanger-on, he committed sui- 
cide in Washington, D.C., on March 9, 1909, (D. Pr.) 


HELSINGOR: see ELSINORE. 

HELSINKI (Swed. HeLsıNcrors), the capital and leading sea- 
port of Finland and administrative centre of Uudenmaan lääni 
(county), is situated on the Gulf of Finland, on Vironniemi penin- 
sula, Pop. (1960) 452,777. Built largely of local light-coloured 
granite and known as the “White City of the North,” Helsinki is 
well laid out, with wide streets (the chief being Mannerheimintie), 
parks and gardens, The Senate square contains the cathedral 
(called the Great church), designed by C. L. Engel (completed 
by E. Lohrmann in 1852), who also created other distinguished 
buildings in classical style such as the old senate house, now 
the state council building, and the university, Recent build- 
ings include the parliament house (1931), the railway station (by 
Eliel Saarinen, 1914), the National Pension institute (Alvar Aalto, 
1956), the Olympic stadium (1938), the Institute of Commerce 
and Business Administration (1950) and Porthania, which houses 
the research institute and libraries of the University of Helsinki. 
AS the seat of government, Helsinki also contains the president’s 
palace, the administrative offices and the supreme courts of justice. 
Uspenski cathedral towers above the rocky Katajanokka Island, 
which is‘ connected to the mainland by a bridge. After 1946 Hel- 
sinki acquired a number of modern, rapidly growing suburbs. The 
fine port, divided into two parts by a promontory and protected 
r its e by a group of small islands, includes five harbours. 

accommodates the largest vessels, but is usually closed by ice 
eat to May except for a channel kept open by an ice- 

aker, The chief exports are metal goods, paper, butter and 
cheese, timber, cellulose and pulp. Imports include coffee, auto- 
mobiles, natural fibres, iron and steel, coal and coke. Helsinki's 
main industries produce foodstuffs, luxury goods, metal goods, 
textiles, clothing, chemicals and printed matter. Most of Finland’s 
eee and cultural institutions are located in the capital, in- 
ih about 60 secondary schools, the university (transferred 
ih Sais in 1828) and 7 other colleges for higher education, 
ional museum, the National theatre, the Swedish theatre 

ind the opera house. 
1550 city was founded by Gustavus Vasa, king of Sweden, in 
bled ss trading centre on the Vantaa estuary, but in 1640 it was 
a 0 its present site, In May 1713 the inhabitants were evac- 
in tom the town before its capture by Peter the Great's fleet 
the Russian campaign against Sweden. Before retreating, 
fee troops razed the town, and after the treaty of Uusikau- 
ath ee eta n eri ay A be PAR w 
a ian invasions. en the fortifications at Suomen- 
3 oa were begun in 1748, however, Helsinki’s trade and 
Russia fn ane: Finland having been ceded by Sweden to 

S ipitie- â decree of Alexander I in 1812 appointed Helsinki 
imes durin city instead of Turku. Helsinki was bombed several 
in the w i the Russo-Finnish war of 1939-40 and suffered again 

orld conflict which Finland entered in 1941. es 

(ES. Ku. 
no STON, a market town and municipal borough in the Fal- 
mi, W.S. oe parliamentary division of Cornwall, Eng., 13 
i8 the ane Falmouth by road. Pop. ( 1961) 7,085. Helston 
Tir i railway station to the Lizard peninsula, May 8 is 
early in ied day, an old festival when church bells are rung 
M and out ae and couples dance through the streets and 
ital of AN houses and gardens to traditional music. As the 
Ray Harold i Meneage district of Cornwall, the place was held by 
Domes lay i the time of the Confessor and by William I at the 
to parliament oo From 1298 to 1885 it returned two members 
burgess, The although in 1790 the electorate had dwindled to one 
è town obtained its first charter (1201) from King 
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John and in the 13th century it was the most important town in 
west Cornwall, having a harbour on the Cober, which now expands 
into Loe pool (2 mi. S.W.) banked up by Loe bar at the mouth. In 
Elizabeth I’s time it was one of the four Cornish stannary towns 
and its main street is still called Coinagehall street. The mining 
industry is extinct, but agriculture and dairy farming flourish. 
There is a weekly cattle market. The small port of Porthleven, 
3 mi, S.W., was included in the borough in 1934. 

HELVETIC CONFESSIONS are two documents officially 
adopted as expressing the common belief of the Reformed Church 
in Switzerland. The First Helvetic Confession (less aptly called 
the Second Confession of Basel), consisting of 27 brief articles, 
was composed in 1536 by Heinrich Bullinger and delegates from 
several Swiss cities, with the participation of Martin Bucer of 
Strasbourg. Viewed favourably by Luther and sometimes criti- 
cized as too Lutheran for Reformed tastes, it nonetheless was the 
first Reformed creed of national authority. In 1562 Bullinger 
wrote for his private use a lengthy theological statement of 30 arti- 
cles, which he later revised and attached to his will. This docu- 
ment, known as the Second Helvetic Confession, was published in 
1566 as the official creed of the Swiss cantons (superseding the 
first, except in Basel) and was adopted also in the Palatinate where 
it had served the elector Frederick III the Pious as a defense 
against Lutherans. It was recognized in Scotland (1566), Hun- 
gary (1567), France (1571) and Poland (1578), was favourably 
received in Holland and England, and was subsequently recognized 
as one of the most authoritative statements of Reformed theology. 

The Second Helvetic Confession is a comprehensive and detailed 
statement of the ancient dogmas of the Trinity (art. 3) and Chris- 
tology (11), as well as more specifically Reformation elaborations 
of Scripture as the sole norm of belief (1, 2), condemnation of the 
use of images in worship (4), discussions of law (12), gospel (13) 
and faith (15, 16). It contains in addition a more especially Re- 
formed (i.e., of the Calvinist rather than the Lutheran type) doc- 
trine of providence (6), predestination (10) and the church, 
ministry and sacraments (17-21). By constant biblical citation, 
occasional reference to Augustine and other early writers and re- 
peated assertion, the confession represents itself as at one with 
the earliest and purest form of Christian theology. Heresies, an- 
cient and contemporary, are condemned by name. See also Con- 
FESSIONS OF FAITH, PROTESTANT: Reformed Churches. 

See Philip Schaff, Creeds of Christendom, vol. iii (1919), for the 
Latin texts of both and the German text of the first. (E. A, Dy.) 

HELVETII, a Celtic-people who under pressure from Ger- 
man invaders migrated in the 2nd century B.C. from the area later 
known as Wiirttemberg to occupy what is now northwestern 
Switzerland, between the Jura mountains, Lake Geneva and the 
Rhine. In 107 s.c. the Tigurini, one of the four smaller tribes 
(pagi) that made up the Helvetian canton, crossed the Jura moun- 
tains and defeated a Roman consul; and in 102 this and another 
pagus joined the Cimbri in invading Italy but retreated after 
Marius’ victory at Vercellae the next year. 

In 61 B.c., still hard pressed by the Germans, they decided to 
migrate to western Gaul. A plan for a great Gallic kingdom was 
concerted between the chieftain Orgetorix and his friends among 
the Aedui and Sequani; and though Orgetorix was disgraced when 
the details were revealed to his tribe, they continued their prepa- 
rations and set out in March 58 with 263,000 of their own people 
and 105,000 allies (see Bom). Caesar, newly appointed governor 
of Gaul, refused them permission to enter the Roman provinces; 
and when they crossed the Jura into Aeduan territory he followed 
them up the Saône river and utterly defeated them near Bibracte 
(qg.v.). According to his figures, 130,000 persons survived to re- 
turn to Switzerland, 

Under Augustus the tribe became part of Gallia Belgica as a 
civitas foederata. Some of their land was taken for colonies at 
Augusta Rauracorum (Augst) and Noviodunum (Nyon), but the 
Helvetii maintained a fort garrisoned by their own troops at Zur- 
zach, east of the Aare river. Their capital was at Aventicum 
(Avenches), and the baths at Aquae Helveticae (Baden in Switzer- 
land) attracted many visitors. In A.D. 69, perhaps through a mis- 
understanding, the tribe obstructed the invasion of Italy by Vitel- 
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lius’ general Caecina. The threat to his communications with Raetia 
was alarming and he took severe reprisals. In compensation Vespa- 
sian (emperor 69-79), whose father had known the country, treated 
the Helvetii well. Aventicum became a Roman colony, with an 
amphitheatre and imposing public buildings, and there are traces of 
prosperous industry there, notably in precious metals. The legion 
at Vindonissa (Windisch), with which the tribe’s relations had not 
always been friendly, was removed, the Roman frontier was ad- 
vanced northward (see Acrı DecuMATEs) and there was little mili- 
tary activity until an Alamannic invasion about 260 caused the 
erection of fortifications in the territory once more. The country 
was occupied by the Alamanni by the mid-Sth century. 

The name Helvetia or Confederatio Helvetica survives as an 
official name for Switzerland, 

Brsriocrapuy.—Caesar, Gallic War, book i, 1-30; Strabo, Geography, 
book iv, p. 193, book vii, p. 293; Tacitus, Germania, 28, with com- 


mentary by J. G. C. Anderson (1938); Histories, book i, 67 ff. See 
also F. Stahelin, Die Schweiz in römischer Zeit, 3rd ed. (1948). 


, (G. E. F. C.) 

HELVETIUS, CLAUDE ADRIEN (1715-1771), French 
philosopher, noted for his emphasis on physical sensations, was 
born at Paris on Jan. 26, 1715, the son of J. C. A. Helvétius, 
chief physician to Queen Maria Leszczynska, the wife of Louis XV 
of France. In 1738, at the queen’s request, Helvétius was ap- 
pointed farmer-general, a post of great responsibility and dignity. 
In 1751 he married, resigned his post and retired to his estate 
at Voré in Perche. 

Helvétius proceeded to enjoy his leisure, producing a poem, 
Le Bonheur (published posthumously, with an account of Helvé- 
tius’ life and works, by C. F. de Saint-Lambert, 1772), and his 
famous philosophical study, De l’esprit (1758; Eng. trans. by 
W. Mudford, 1807), intended to be the rival of Montesquieu’s 
L'Esprit des lois. This attracted immediate attention and aroused 
the most formidable opposition, especially from the dauphin Louis, 
son of Louis XV. The Sorbonne condemned it as full of the most 
dangerous doctrines, and the author’s three retractions did not 
save it from being publicly burned. Voltaire said that it was full 
of commonplaces and that what was original was false or problem- 
atical; Rousseau declared that the very benevolence of the author 
gave the lie to his principles. Helvétius visited England in 1764 
and Berlin, on the invitation of Frederick the Great, in 1765. Re- 
turning to France, he passed the remainder of his life at Voré. He 
died on Dec. 26, 1771. In 1773 was published De Phomme (Eng. 
trans. by W. Hooper, 1777), in which he argues.against Rousseau’s 
Emile and holds that education can do everything. 

The four chief contentions of Helvétius’ hedonistic philosophy 
are: (1) all man’s faculties may be reduced to physical sensation, 
even memory, comparison, judgment; (2) self-interest, founded 
on the love of pleasure and the fear of pain, is the spring of 
judgment, action, affection (self-sacrifice is prompted by the fact 
that the sensation of pleasure outweighs the accompanying pain); 

(3) all intellects are equal, their apparent inequalities are due to 
the unequal desire for instruction, and this desire springs from 
passions, of which all men commonly well-organized are suscep- 
tible to the same degree (“one becomes stupid as soon as one 
ceases to be passionate”); and (4) philosophical rulers may 
achieve an artificial identification of interests by suitably con- 
trived legislation, 

Bistrocraruy.—C. A. Helvétius, Oeuvres complètes, 3 vol. (1818) ; 
also selections ed. by J. B. Séverac (1911). See further P. Damiron, 
Mémoires pour servir à Vhistoire de la philosophie au 18me siècle, vol. i, 
quatrième mémoire (1858) ; V. Cousin, Philosophie sensualiste, 5th ed. 
(1866); A. Guillois, Le Salon de Madame Helvétius (1894) ; G. Plek- 
hanov, Beiträge sur Geschichte des Materialismus (1896); A. Keim, 
Helvétius, sa vie et son oeuvre (1907); B. d’Andlau, Helvétius, seigneur 
de Voré, avec des documents inédits (1939); I. Cumming, Helvétius: 
His Life and Place in the History of Educational Thought (2988). 

H. B. A.; X. 

HELVIDIUS PRISCUS (d. between RA 70 and 7). a 
Roman Stoic who, though the son of a centurion, rose to the senate 
in the reign of Nero. Nero banished him in 66 when his father-in- 
law, Thrasea Paetus (q.v.), was put to death, On Nero’s fall (68) 

he returned and is recorded as demanding the punishment of 
Eprius Marcellus, who had encompassed Thrasea’s death, openly 
opposing the emperor Vitellius in the senate (69) and later urging 
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that the senate mark out the men it thought worthy of the emperor 
Vespasian’s confidence and assume responsibility for rebuildiy 
the Capitol and meeting the financial crisis of 70. His uncom. 
promising freedom of speech brought him into conflict wih 
Vespasian, perhaps because he opposed dynastic succession, anj 
he was put to death; it later earned the admiration of the Stoics 
Epictetus and, significantly, Marcus Aurelius. 

Helvidius can hardly have been a republican (as is often said); 
he accepted office as praetor in 70 and spoke of Vespasian wih 
honour. But he was a Stoic and, unlike most Stoics, did not seek 
refuge in retirement but was strengthened by his creed in adherence 
to political principles; he clearly held that the senate should 
discharge in reality the functions that it nominally possessed 
and that the emperor should act only with its consent and c 
operation. 

His son HELVDIUS THE YOUNGER, a friend of the younger Pliny, 
became consul (date unknown) but in 93 or 94 was executed by 
order of the emperor Domitian, whose amours he had allegedly 
burlesqued. 

See E. Groag and A. Stein, Prosopographia Imperii Romani, H 59,60, 
2nd ed. (1958); C. Wirszubski, Libertas as a Political Idea at Rome, 
pp. 147 ff. (1950). (P. A. Br.) 

HELWAN: see Hutwan. 

HELWYS, THOMAS (c. 1550-c. 1616), leader of the fist 
General Baptist church in London, was born at Broxtowe hall in 
Nottinghamshire of a well-connected family and was a student of 
law at Gray’s Inn. On his return home he showed strong Puritan 
sympathies, which ultimately led to his joining the separatist 
church in Gainsborough, of which his friend John Smyth (2), 
an ordained clergyman, had become pastor. Helwys took a leading 
pait in the migration of this church to Amsterdam in 1607 or 1608 
and in 1609 followed Smyth in opposing infant baptism and it 
starting the first Baptist church. When Smyth entered into negò 
tiation with the Mennonites, Helwys broke with him, refusing t 
repudiate the earlier steps they had taken together. Regretting 
their flight from persecution, he and a small group of followers te 
turned to London in 1611 or 1612 and established themselves #t 
Spitalfields. In Holland Helwys had published in 1612 4 Shot 
Declaration of the Mistery of Iniquity, which contains the firs 
printed plea in English for complete religious freedom and tole 
tion. Appeal was made to King James I, but Helwys was W 
prisoned in Newgate and it was probably there that he died abot 
1616, He and his associates rejected the current Calvinist doc 
trines of election and original sin and became known as General or 
Arminian Baptists, 

See also Baptists: History. i 

See W. H. Burgess, John Smith, Thomas Helwys and the First Bopi 
Church in England (1911); A. C. Underwood, A History of the Engi 
Baptists (1947). (E. A. PA) 

HELY-HUTCHINSON, JOHN (1724-1794), Irish pal 
cian, was celebrated for his accumulation of offices and for 
stormy tenure of the provostship of Trinity college, Dublin. 
was the son of Francis Hely of County Cork and was eduta il 
Trinity college, Dublin, Called to the Irish bar in 1748, he rl 
up a large practice. He married Christiana Nickson in se 
when his wife inherited the estates of her uncle, Richard Hut 
son, he added the name of Hutchinson to his own. He enti 
Irish house of commons in 1759 and remained a member ni 
death, representing first Lanesborough and then for almost, 
years, Cork city. Hely-Hutchinson held the offices of p cok 
sergeant (1761-74), alnager (1762-75), provost of ‘Trinity 
lege, Dublin (1774-94), and secretary of state (1777-94). gey 

An able debater, self-assured, alert and indefatigable, mer 
Hutchinson possessed a mastery of economic fact and paral 
tary procedure. He often had an intelligent approach to Po ati 
problems, advocating free trade and the removal of disaba 
imposed on the Irish Catholics. He was also distinguished m ms 
blatant persistence with which he pressed his persona c 
Immediately after entering parliament he showed his mettle the 
critic of the government, but he soon became a supporter ‘pal 
administration and was for years one of the government § 
stays in debate. 


il his 
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On a few occasions, however, he showed signs of joining the 
opposition. When Viscount Townshend introduced his unpopular 
augmentation scheme in 1767, Hely-Hutchinson at first opposed it 
but was enticed back to the government ranks. In 1779, when 
nationalist sentiment was mounting, Hely-Hutchinson, who was 
uinely concerned for Ireland’s economic interests, published 
Commercial Restraints o, Í Ireland, an able pamphlet against the 
trade restrictions in which he displayed an intelligent awareness 
of Adam Smith’s theory of free trade. Finally he gambled in 
political futures zi Seigler the Nuper bes a dispute 
1788-89. The lord lieutenant urged his dismissal but Hely- 
n joined a strong group of officeholders who had dei 
the wrong side in the a but Aig by hanging together, managed 
o elbow their way back into the government’s ranks, 
i As provost of Trinity college he was’ severely handicapped. He 
had no pretensions to scholarship and his appointment was bound 
tobe resented by many of the fellows. Moreover he used his stat- 
utory powers in a very overbearing fashion. He was determined 
= toobtain one of the university seats for his family and at the elec- 
tions of 1776 and 1790 he put forward a son as one of the candi- 
dates. These contests led to bitter electioneering and to some 
sensational and unedifying episodes. In addition he quarreled with 
the majority of the fellows over academic policy, contending (in 
the event unsuccessfully) that he had the right to veto the deci- 
sions of the governing body of the college. The controversial 
dust stirred up by these disputes has obscured his real services 
to the college. He was anxious to widen the curriculum. He in- 
= stituted prizes at entrance for composition, was responsible for 
_ the foundation of professorships in modern languages, secured the 
act of parliament which marked the effective foundation of the 
medical school and obtained the grants which enabled the college 
to complete Parliament square and erect the public theatre. 
He died at Buxton on Sept. 4, 1794, having obtained a peerage 
for his wife as Baroness Donoughmore, in 1783. His son Richard 
oa eA a cap on his mother’s death in 1788 and 1st 
rl Donoughmore in 1800, (R. B. McD.) 
HEMANS, FELICIA DOROTHEA (1793-1835), English 
Poet, author of the poem “Casabianca” with the well-known first 
a ie Sood on the burning deck . . . ,” was born in Liver- 
Tri pt. 25, 1793, the daughter of George Browne, a merchant 
ol Trish descent. In 1800 the family moved to Gwrych, Denbigh- 
Ae Where sea and mountain were impressed on Dorothea’s de- 
s (isos). imagination. By the age of 15 she had published Poems 
AN ). In 1812 she married Capt. Alfred Hemans but they sepa- 
zi six years later. In 1828 she moved to Wavertree, near Liver- 
ioe ane to maintain her five children. Her 24 volumes of 
Eyes The Domestic Affections (1812), The Sceptic 
Sanson he of Many Lands (1825) and National Lyrics and 
tes fi usic (1834). The Vespers of Palermo (1823), a 
tpilogue eee wine se succeeded in Edinburgh with an 
alter Scott, 
i eed was immensely popular in England and the vuied 
Wo ae =e and friends included Lord Jefirey, Scott and 
(lines in who commemorated her death in his “Epitaph” xvi 
cence tbe She expresses romantic themes—childhood inno- 
ik m Y, Inspiration, nature—but lacks roots in thought and 
an ha. She is diffuse, sometimes falsely sentimental, 
ling ne best in shorter poems such as “The Homes of Eng- 
She died Dae the Pilgrim Fathers” and “Casabianca. 
Beas In on May 16, 1835. 
w. M. eMPAY.—W orks, ed. by Mrs. Hughes (1839); Oxford ed. by 
ossetti (1914) ; Memorials, ed. by H. F. Chorley OT 
ai MATITE (Haematrre), a mineral consisting of ferric 
Portant ae Containing 70% of iron. Hematite is the most im- 
ADundance, The both because of its high iron content and 3 
100,006,069 t, world’s greatest production of hematite (nearly 
istrict, cade in a single year) has been from the Lake Superior 
ormous d ing Minnesota, Michigan, Wisconsin and Ontario. 
inas Ge “eposits of high-grade hematite have been found in 
bee, gls, Braz.; Cerro Bolivar, Venez.; Labrador; and Que- 
er important localities are Yorkshire, Eng.; Lorraine, 
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France; Birmingham, Ala.; Krivoi Rog, Donets basin, U.S.S.R.; 
India; Newfoundland; and Cuba. 

The crystals of hematite are hexagonal with rhombohedral sym- 
metry. The hardness is 5.5-6 and the specific gravity 5.26. The 
steel-gray crystals and coarse-grained varieties have a brilliant 
metallic lustre and are known as specular iron ore. Thin scaly 
types are called micaceous hematite. Both have a characteristic 
red-brown streak. Much hematite occurs in a fine-grained earthy 
form (red ochre) and is nonmetallic in lustre and apparently soft. 
Intermediate between these types are compact varieties, often with 
a reniform surface (kidney ore) and many times with a fibrous 
structure (pencil ore). Red ochre is used as a paint pigment, and 
a purified form, rouge, is used to polish plate glass. See also IRON; 
Tron AND STEEL INDUSTRY: Iron Ore. (LASS REY 

HEMATOLOGY is the science of the blood: its nature, func- 
tion, and diseases. Interest in the blood is ancient, but for a long 
time progress was very slow. According to a theory which was 
held by the early Greeks and persisted through the Middle Ages, 
the blood was considered to be one of the four cardinal humours, 
the others being yellow bile, phlegm, and black bile. The first 
step toward scientific knowledge of the composition of the blood 
was taken by Anton van Leeuwenhoek (1632-1723), who, using 
a primitive, single-lens microscope, observed red corpuscles and 
compared their size with that of a grain of sand. The English 
physiologist William Hewson (1739-74) amplified the description 
of the red corpuscles, studied the lymphatic system (from which 
a type of white corpuscle, the lymphocyte, is derived), and demon- 
strated the role of fibrin in the clotting of blood. The 19th century 
saw the recognition of bone marrow (q.v.) as the site of blood-cell 
formation and the clinical description of pernicious anemia, leu- 
kemia, and a number of other disorders of the blood. Ernst Neu- 
mann, Rudolf Virchow, and Georges Hayem were among the im- 
portant figures of the period. The introduction of a method of 
staining blood—by Paul Ehrlich at the end of the century—in- 
augurated the morphologic phase of the science. 

In the first quarter of the 20th century the changes in the mor- 
phology of the blood in disease engaged the attention of most stu- 
dents. The century opened with Karl Landsteiner’s discovery of 
the blood groups O, A, B, and AB, which made possible the trans- 
fusion of blood from one person to another without the serious ill 
effects which ensue when incompatible blood is given (see BLoop 
Groups; BLoop TRANSFUSION). The study of the anemias gained 
impetus from’ the introduction of the hematocrit (an apparatus for 
determining the volume of red corpuscles in the blood as compared 
with the volume of plasma) and M. M. Wintrobe’s description of 
a simple method of measuring the volume and hemoglobin content 
of these cells (1932). 

Another era in hematology, which may be called the physiologic 
phase, began about 1920 with the systematic investigation by G. H. 
Whipple of the role of food substances in the production of hemo- 
globin. This led to discovery of the beneficial effects of liver 
extract in treating pernicious anemia by G. R. Minot and 
W. P. Murphy (1926) and stimulated investigation of factors in- 
volved in red cell production—resulting ultimately in the discovery 
of vitamin By», the antianemic principle of liver. Parallel discov- 
eries in nutrition, biochemistry, and the use of heavy and radio- 
active isotopes helped to show how hemoglobin is produced and 
aided in the recognition of changes which take place in disease. 
As a consequence, hematology advanced from its largely passive 
and descriptive phase to become a dynamic and experimental field 
of medicine. 

After World War II the field of hematology broadened. For 
example, hematological studies of sickle-cell anemia revealed that 
variation in a normal protein at the molecular level can be the 
underlying cause of a whole chain of clinical and laboratory ab- 
normalities characterizing a disease. Simultaneous advances in 
techniques of protein and enzyme chemistry permitted recogni- 
tion of a large number of disorders of hemoglobin synthesis whose 
existence had not been suspected before. These were shown to be 
under genetic control. The work on heritable anemias, in par- 
ticular, provided anthropologists with important genetic markers. 
In still another area, electron microscopy made it possible to see 
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the mechanisms of hemoglobin synthesis and to view structural 
changes involved in the synthesis of blood cells. 

The introduction of various drugs in the treatment of leukemia 
and the lymphomas was a direct outcome of studies of nitrogen 
mustard as a possible agent of chemical warfare during World 
War II. Other research explored the role of radiation, various 
chemical agents, and viruses in these diseases. The study of blood 
platelets and the process of coagulation profited greatly from the 
advances in biochemistry and microscopy. By the 1960s hema- 
tology was firmly established as a field of specialization demanding 
a very broad understanding of the whole range of medical science. 

See also BLoop; Boop, DISORDERS oF. 

Brsrrocrapuy.—W. B. Castle, “The Contributions of George Richards 
Minot to Experimental Medicine,” New Eng. J. Med., 247:585-592 
(1952); W. Dameshek, “William Hewson, Thymicologist: Father of 
Hematology ?” Blood, 21:513-516 (April 1963); J. H. Ferguson, “The 
Microscopists of the Seventeenth Century,” Quarterly of Phi Beta Pi, 
xlii:6-15 (1945) ; O. P. Jones, “Some Contributions to Hematology by 
Anatomists,” J. Lancet, 82:114-119 (March 1962); M. L. Verso, “Some 
Notes on a Contemporary Review of Early French Haematology,” 
Medical History, v:239-232 (July 1961); M. M. Wintrobe, Clinical 
Hematology, Sth ed. (1961). (M. M. We.) 

HEMEL HEMPSTEAD, a market town and municipal bor- 
ough in the Hemel Hempstead parliamentary division of Hert- 
fordshire, Eng., 23 mi. NNW of London by road. Pop. (1961) 
55,270. Settlements in the neighbourhood of Hemel Hempstead, 
which is on the Gade and Bulbourn rivers near the Grand Junc- 
tion Canal, date from pre-Roman times, and a Roman villa has 
been discovered at Boxmoor, The manor, held by the count of 
Mortain in 1086, was granted by Edmund, earl of Cornwall, in 
1285 to the house of Ashridge, and the town developed under 
monastic protection. In 1539 it was raised by charter to a 
bailiwick and other charters were granted in 1572, 1609, 1656, 
1666, and 1693; it was recreated a borough in 1898. St. Mary's 

Church, of clunch stone and flint, is Norman with Decorated 
additions. Part of Hemel Hempstead is being developed as a 
New Town (formed 1947) in the Greater London plan (see New 
Towns). Quantities of watercress are grown commercially in the 
rivers. Once a big market for wool and corn, Hemel Hempstead 
has modern industries including the manufacture of paper, fire- 
works, and electrical and light engineering products. 
HEMICHORDATE, any of the rather uncommon, exclu- 
sively marine animals, of interest because of their close relation- 
ship to the chordates (to which man belongs). The term Hemi- 
chordata was proposed by W. Bateson in 1885 because of the 
belief that the buccal diverticulum, a tubular dorsal outgrowth 
from the mouth cavity forward into the proboscis, represented 
a rudimentary notochord; this opinion has since been rejected be- 
cause the diverticulum bears little resemblance in origin and func- 
tion to the notochord of vertebrates. Hemichordates are now 
regarded as an invertebrate group of phylum rank with chordate 
affinities (as dealt with in this article) or as a subphylum under 
the phylum Chordata. There are three classes: (1) Enteropneusta 
(acorn worms), solitary, wormlike animals; (2) Pterobranchia, 
minute, colonial tube formers; and (3) Planctosphaeroidea, known 
only from a few floating larvae. 
One of the main distinguishing features of adult hemichordates 
is the arrangement of the body and its cavities (coeloms) into 
three basic parts: a proboscis of variable length, a short cylindrical 
collar, and an elongated trunk. There is no brain proper, but 
there is a concentration of nervous tissue in the collar, from which 
radiates an epidermal nervous system. The circulatory system 
includes a heart and two longitudinal blood vessels, lying above 
and below the gut, connected by numerous smaller vessels. Con- 
tractions of the pericardium compress the heart, which it partially 
covers, and propel blood posteriorly along the dorsal vessel. Gill 
slits may be present and the second body region may bear tentacles. 
The emphasis on the Enteropneusta in this article reflects concen- 
tration of study on this class. They provide the most important 
evidence linking the Echinodermata and the Chordata and sug- 
gesting the common ancestry of these two phyla. 

Enteropneusta.—These soft-bodied, bilaterally symmetrical, 
rather sluggish animals are often brilliantly coloured in shades 
of red, orange, yellow, green, or brown. They are called acorn 
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worms because of the acornlike 
appearance of the proboscis and 
collar. They vary in size from 
the tiny Saccoglossus pygmaeus, 
a few centimetres long (found 
in the North Sea) to the giant 
Balanoglossus gigas, often two 
metres or more in length (found 
on the shores of Brazil). In gen- 
eral they live in U-shaped, coiled 
or sinuous burrows excavated in 
the substrate under stones, or 
among the attachments of sea 
plants, Balanoglossus gigas bur- 
rows down to depths of 75 cm. or 
more. Enteropneusts are com- 
mon within the tide limits of sea 
shores from the White Sea and 
Greenland south to New Zea- 
land and the Cape of Good 
Hope; they are found offshore 
to depths of 400 m. or more. The 
name Balanoglossus is in popular 
use for any member of the Enter- 
opneusta, but in the strict scien- 
tific sense should be confined to a ®°PY 'N PORSAL VIEW 
single genus. This and other genera, e.g., Ptychodera and 
Glossobalanus, belong to the family Ptychoderidae. Two other 
families, the Harrimanidae, to which Protoglossus and Saccoglos 
belong, and the Spengelidae are also in the Enteropneusta. 
The adult enteropneusts use the proboscis and collar to burrow 
into the soft sand or mud. The proboscis enters first and by 
rhythmic contraction and distention draws the collar into the bur 
row. Alternate elongation and dilation of the collar serves i 
consolidate the burrow and provide an effective anchor for drat: 
ing the trunk forward, The body surface is ciliated and nily 
provided with mucus-secreting cells. Movements within the bur 
row are effected by a combination of ciliary gliding over the mus 
coupled with rhythmic muscular contractions. The mucus, Wi 
its strong iodoform smell, mi) 
also have a cleansing and protet 
tive function, for copious quanti 
ties are produced when the ane 
mals are disturbed or irritated 
handling. Nevertheless, bottom 
feeding fishes are known 10 @ 
these worms when they strei 
from their burrows to forage: 
Sand, mud, and organic deb 
collected by enteropneusts dur i 
burrowing and foraging pS 
the gut; this added ver 
coupled with the extreme frag 
ity of many enteropneusts @ 
them to fragment easily W a 
handled. Water drawn a Fh 
mouth provides oxygen cid 
livers fine food particles that ar 
strained from the current g 
passes through the gill slits. 
The network of nerve cè erni 
fibres lying within the ep" a 
is linked with two man 
tracts that lie median colit 
and median ventrally, The hord 
has a dorsally placed neurot a 
formed by invagination iye! d 
have a central lumen Or Sti eg 
lacunae that opens 10 tait 
terior by neuropores. Bet d 
giant nerve cells, the a and 
which pass into the probos? Ti 
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entral nerve cord. A very primitive receptor system con- 
sists of scattered sensory cells. There is no well-defined centre 
for the analysis and integration of stimuli and responses. 

The enteropneusts have five coelomic cavities: one in the pro- 
boscis, which opens to the exterior by a small pore on the probos- 
cis stalk; a pair in the collar, which lie side by side and are in- 
directly connected to the exterior through small ciliated pores that 
open into the first gill chambers on either side; a pair in the trunk, 
which also lie side by side but have no internal or external con- 
nections. (A comparable arrangement of these cavities in the 
Echinodermata and in the larva of Amphioxus suggests a close 
affinity with both the invertebrates and the chordates.) 

The sexes are separate. The simple reproductive organs 
(ovaries or testes) consist of a large number of saclike organs ar- 
ranged in a row along each side of the anterior part of the trunk, 
below the gill pores. In the Ptychoderidae they are lodged in 
prominent genital ridges or wings. Each sac opens to the surface 
by a simple pore, through which the ripe eggs or sperms are lib- 
erated, The sex cells, released within the burrows, are subse- 
quently expelled into the overlying water where fertilization takes 
place, The process is triggered by tidal and climatic factors, par- 
ticularly a marked rise of temperature at the onset of spring 
tides, The females spawn first and soon afterward the males. 
The whole process is over within an hour or so, The embryological 
cleavage and development of the early planktonic larvae is similar 
to that in'echinoderms and Amphioxus (see ECHINODERMATA), 

In the Ptychoderidae (Balanoglossus, Ptychodera, and other 
genera) the fertilized egg develops into a remarkable free-swim- 
ming tornaria larva, strikingly like the larva of the starfish and 
other echinoderms (for which it was mistaken by its discoverer 
Johannes Müller). The tornaria is almost invisible as it spirals 
through the water, turning on its longitudinal axis continuously 
as it is propelled along by the powerful beat of the telotroch, a 
tranverse band of cilia on its surface. These larvae feed on the 
fine particles collected from the plankton by the cilia of the band 
Surrounding the mouth. Such larvae are called planktotrophic to 
distinguish them from lecithotropic larvae, which rely on their own 
yolk reserves, e.g., the larvae of Saccoglossus and other members 
of the family Harrimanidae. 

The gut is L-shaped; a short 
gullet leads from the mouth to a 
globular stomach and a straight 
Intestine passes from the stomach 
oo anus. A thin-walled trian- 
ti eine in front of the 
iliy epranites with the ex- 

rough a pore on the dor- 
ft Surface; the vesicle becomes 
proboscis coelom and the pore 
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two pairs pe grows older 
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sion, Rhabdopleura and Cephalodiscus live within a protective 
coenoecium or house secreted by special glandular regions of the 
proboscis, The constituent animals (zooids) in Rhabdopleura 
are restricted in movement because they are attached to one an- 
other by a common stolon. The zooids of Cephalodiscus are not 
so attached and can move in and out of their tubes and feed at 
or on the surface as the need may arise. They feed on particles 
of organic matter trapped by the cilia and mucus secretions on 
the tentacles. Atubaria has no coenoecium, and lives free with 
its stalk entwined around the stems of hydroids. 

The pharynx of Cephalodiscus and Atubaria is perforated by 
a pair of simple gill passages connecting the gut with the exterior. 
In Rhabdopleura these are represented by a pair of grooves, a sim- 
plification that may have resulted from this animal’s minute size 
and its adaptation to a tube-dwelling habit. 

The sexes are separate, and fertilization is external but within 
the parent coenoecia. The larvae of Cephalodiscus and Rhabdo- 
pleura develop within the parent coenoecium and disperse during 
their short free-swimming stage. They are lecithotropic and rap- 
idly develop the tripartite arrangement of the adult. The anus, 
initially terminal, sòon assumes its forward position near the 
mouth as the intestine becomes U-shaped (a further adaptation to 
tube dwelling). On settling, the larva of Rhabdopleura forms a 
primary coenoecium from which the adult colony develops by a 
process of asexual budding. The development of Atubaria is un- 
known, only mature females and juveniles have been found. 

Coenoecia of Cephalodiscus and Rhabdopleura, dredged from a 
wide variety of bottom surfaces, are also found growing on sea 
squirts, sponges, hydroids, and other sessile animals. Most species 
of Cephalodiscus inhabit the offshore waters at depths of 50-600 
m. in the Antarctic and south temperate seas. Atubaria appears 
to be restricted to offshore Japanese waters. Rhabdopleura, how- 
ever, is truly cosmopolitan and is found on a variety of bottoms at 
depths of 5-500 m. from the subarctic to the subantarctic. 

Planctosphaeroidea.—Knowledge of these animals is based 
solely on the descriptions of larvae, transparent spheres about one 
centimetre in diameter in which the viscera can be seen clearly. 
The ciliary bands that follow a sinuous course over the surface are 
highly branched and bilaterally symmetrical, as in the tornaria 
(which in every respect this larva resembles). It differs only in 
the possession of a pair of blind boot-shaped invaginations that 
lie on either side of the intestine and stomach, Since the tornaria 
bears no resemblance to the adult, it is assumed that the plancto- 
sphaera larva is equally different from its adult form. 

Brsuiocraruy.—E. J. W. Barrington, The Biology of the Hemi- 
chordata and Protochordata (1965); F. W. R. Brambell and C. B. 
Goodhart, “Saccoglossus horsti: spn., an Enteropneust Occurring in 
the Solent,” J. Mar. Biol. Ass. U.K. 25:283-305 (1941); C. Burdon- 
Jones, “Observations on the Spawning Behaviour of Saccoglossus horsti, 
Brambell & Goodhart, and of Other Enteropneusta,” J. Mar. Biol. Ass. 
U.K. 29:625-638 (1951), “Enteropneusta” in W. Kükenthal and T. 
Krumbach (ed.), Handbuch der Zoologie 3:2 (9): 57-78 (1956); C. J. 
van der Horst, “Hemichordata” in Bronn’s Klassen und Ordnungen 
des Tier-Reichs, 4, 4, 2 (2) (1939); “Adelochordate (Hemichordata) ” 
in Parker and Haswell, Textbook of Zoology, vol. ii, 7th ed. by A. J. 
Marshall (1962). (C. B.-J.) 

HEMIMORPHITE. This mineral is a hydrous zinc silicate 
and an important ore of zinc (g.v.), of which it contains 54.4%. 
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Hemimorphite occurs as a secondary mineral formed from the 
alteration of sphalerite (zinc sulfide) and is associated with other 
zinc ores (smithsonite and sphalerite) in veins and beds in lime- 
stone. It is found in many zinc mines throughout the world. Well 
crystallized specimens have been found in Siberia, Rumania, 
Sardinia and Belgium. In the United States fine crystals have 
come from Sterling Hill, N.J., and Elkhorn, Mont. 

The mineral was formerly called calamine or electric calamine 
in the United States. It is orthorhombic and the name 
hemimorphite is given because of the hemimorphic development, 
that is, different terminations at the two ends of the prismatic 
crystals. Because of this polarity, the crystals, when subjected to 
changes in temperature, become positively charged at one end and 
negatively charged at the other (pyroelectricity). There is perfect 
cleavage parallel to the faces of the vertical prism. Crystals are 
usually colourless and transparent but may be yellowish or green- 
ish; they have a vitreous lustre. The composition is Zn,Si,O,- 
(OH)».H.O. The hardness is 5, and the specific gravity 3.45. The 
mineral also occurs as stalactitic or botryoidal masses with a 
fibrous structure, or in massive, cellular or granular aggregates 
intermixed with smithsonite and clay. It resembles smithsonite 
(zinc carbonate) but can be distinguished from it by a test with 
hydrochloric acid. Smithsonite readily effervesces in the cold acid, 
hemimorphite does not. COSELL) 

HEMINGE (Hemısc, Hemmince, Hemmixcs, etc.), JOHN 
(c. 1556-1630), English actor and long-time colleague of William 
Shakespeare. He was an important and prosperous member of 
the theatrical company that eventually became the King’s Men 
in 1603, apparently serving as business manager for over a 
quarter of a century. He was one of the original “housekeepers” 
of the Globe and Blackfriars theatres. Heminge, Henry Condell 
(q.v.), and Richard Burbage (g.v.) were closely associated with 
Shakespeare throughout his career, They are listed among the 
26 “principal actors” in his plays, and he left them token remem- 
brances in his will. Heminge and Condell prepared and oversaw 
the First Folio (1623), and their prefatory letters of dedication 
make it clear that this was in part a gesture of love and respect 
toward their dead friend. Heminge died in London on Oct. 10, 
1630. (Fx. C. B.) 

HEMINGWAY, ERNEST MILLER (1899-1961), U.S. 
novelist and short-story writer whose succinct and lucid style 
exerted a powerful influence on American and English fiction, 
winner of the Nobel prize for literature in 1954, was born in Oak 
Park, Ill., on July 21, 1899. Educated in the local public schools, 
he skipped college to begin writing as a cub reporter on the Kansas 
City Star, Entering World War I with a U.S. ambulance unit, 
he was attached to the Italian infantry until severely wounded 
by shrapnel near the village of Piave in northern Italy on the 
night of July 8, 1918. Following a period of recuperation in 
Milan, of trade-journal editing back home in Chicago, and of 
serious writing practice in northern Michigan, he resumed news- 
paper work and sailed for France on Dec. 8, 1921, as a foreign 
correspondent for the Toronto Star. Five hard-working appren- 
ice years followed, during which he supported himself by journal- 
sm in France, Italy, Spain, Switzerland, Germany and Greece. 

Three Stories and Ten Poems (1923) and in our time (1924), 
published in Paris, prepared the way for the short-story collection 
In Our Time (New York, 1925). But his first notable success came 
in 1926 with The Sun Also Rises, a poignant fictional reminiscence 
of so-called “lost generation” expatriates in and out of a Pamplona 
fiesta, The Torrents of Spring, a parody of Sherwood Anderson’s 

Dark Laughter, also appeared in 1926. Two more short-story 
collections, Men Without Women (1927) and Winner Take Noth- 
ing (1933), advanced Hemingway’s reputation in this genre. His 
fame as a novelist was consolidated by A Farewell to Arms (1929) 
which incarnated his sense of war’s immorality through the tragic 
story of a U.S. officer and a British nurse in wartime Italy and 
neutral Switzerland. 

Experimental works in nonfiction followed: Death in the After- 
noon (1932), a bible of the Spanish bullfight which had fascinated 
Hemingway for ten years; and The Green Hills of Africa (1935), 
which employed certain fictional techniques to give a true ac- 
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count of the author's safari of 1933-34 in the big-game regionoj 
Tanganyika. To Have and Have Not (1937) is a novel ihe 
a Caribbean desperado, set against a background of low. 
violence and upper-class decadence in Key West, Fla, Despite 
powerful passages, this is perhaps the least successful of Heming. 
way’s experiments during the period of the 1930s. 

Meantime the Spanish civil war attracted Hemingway's interes, 
For Whom the Bell Tolls (1940), his greatest novel, tells ofa 
U.S. volunteer who joins a. guerrilla band behind the rebel ling 
in the vastness of the Guadarrama mountains. The story master 
fully embodies Hemingway's sense of the tragic betrayal of thy 
Spanish people by foreign Fascist and Communist forces, as wel 
as by reactionary elements within Spain itself. (A stage melo 
drama, The Fifth Column, written under fire in wartime Madrid, 
had already appeared with the collected short stories in 1938.) He 
also edited, with a revealing introduction, Men at War (1942), 
anthology of war stories both historical and fictional, includi 
three of his own. Across the River and Into the Trees cia 
provides an account of the last three days in the life of a US 
army officer in Venice and environs; the hero’s comments partially 
summarize the author’s sardonic reactions to World War Il, in 
which he had participated at many levels. His short novel, Th 
Old Man and the Sea (1952), is the heroic story of an aged Cuban 
fisherman’s lone expedition after a great marlin in the Gulf stream 
north of the island. Following an extended and spirit-strainin 
struggle, Santiago brings his huge quarry to the gaff, only to have 
it eaten by voracious sharks during the long voyage home, Th 
novel won the Pulitzer prize in fiction for 1953 and was instni 
mental in winning Hemingway the Nobel prize. 

Hemingway's death, the result of a self-inflicted gunshot 
wound, took place at his home in Ketchum, Ida., on July 2, 1961. 
Whether the shooting was intentional or accidental was not deter 
mined. 

The Nobel prize award committee praised Hemingway's “foe 
ful and style-making mastery of the art of modern narration. 
Along with his achievement as a stylist, his career as a wilt 
was distinguished throughout by his ability to produce swift 
moving narratives of action supported by complex structures? 
natural symbolism, a fact which, without sacrifice of dramatic vet 
similitude; gave his best works the force of parables. (Cs. B.) 

BıBLIOGRAPHY.—Louis H. Cohn, A Bibliography of the Works of 
Ernest Hemingway (1931); Lee Samuels, A Hemingway Check l 
(1951); Carlos Baker, Hemingway: the Writer As Artist, 2nd eh 
(1956) ; Charles A. Fenton, The Apprenticeship of Ernest Heming) 
(1954) ; A. E. Hotchner, Papa Hemingway (1966). 

HEMIPTERA, a large order of diverse insects, chiefly chat 
acterized by gradual metamorphosis and_piercing-sucking mou 
parts enclosed in a beaklike proboscis. The name, applic i 
Linnaeus (1735) in allusion to the half-leathery, half-men 
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FIG. 1.—DIAGRAM OF THE BODY PARTS OF HEMIPTERA (BR 
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pranous structure of the forewing (fig. 1), is well suited to the 
true bugs of the suborder Heteroptera; however, it is not descrip- 
tive of the cicadas, leafhoppers, aphids and scale insects, which 
have forewings of uniform texture and which belong to the re- 
maining suborder, Homoptera. J. C. Fabricius (1775) substituted 
the name Rhynchota (Rhyngota) for Hemiptera, but though it 
gained wide acceptance in older literature, it has now been aban- 
doned. Some authorities, particularly in the United States, re- 
strict the name Hemiptera to the portion of the order here treated 
as the suborder Heteroptera, regarding Hemiptera and Homoptera 
as separate orders. Such treatment depreciates the basic similari- 
ties of habit and structure that relate the two groups much more 
closely to each other than to any of the other insect orders. 

Introduction.—Although differences in wing, head and alimen- 
tary tract structure readily distinguish most Homoptera and 
Heteroptera, these distinctions are not universally applicable. The 
final criterion for distinguishing the two suborders is presence of 
agula (Heteroptera) or its absence (Homoptera). In the Heter- 
optera the gula is a troughlike area on the underside of the head, 
between the basal attachment of the mouth parts and the posterior 
margin of the head. Its absence in the Homoptera is correlated 
with the posterior location of the mouth parts, which are attached 
to the base of the head very near or even between the fore pair 
of legs. 

Hemiptera includes about 56,000 described species, and con- 
servative estimates place the actual number of species in excess of 
100,000. While many are predaceous on other insects or their 
eggs, the great majority are plant feeders and rank among the 
most destructive of insects; some attack man and other verte- 
brates and serve as vectors of disease. Although most are small or 
moderate in size, a few, such as 
the giant water bugs and cicadas, 
may attain lengths of three to 
four inches and wing expanses of 
as much as five inches. Colours 
are generally inconspicuous, espe- 
cially among temperate zone 
forms, but some tropical forms 
are strikingly patterned. 

Geographic and Fossil Dis- 
tribution.—Hemipterans are 
known from virtually every land 
area except Antarctica. One, a 
shore bug (Chiloxanthus stel- 
latus), inhabits the arctic, but the 
vast majority of the species live 
in tropical and subtropical re- 
gions. A few species, e.g., the 
stinkbug Nezara viridula, are 
found throughout the warmer 
parts of the world, Many spe- 
cies are common to North Amer- 
ica and Eurasia; however, a few 
small families and many subfami- 
lies and tribes are restricted to a 
single continent or major is- 
land. A considerable number of 
ground-dwelling bugs, but sur- 
prisingly few economic species, 
have been moved from one con- 
tinent to another by commerce. 

Geologically the Heteroptera 
do not appear as early as the 
Homoptera, which have been 
found in Lower Permian rocks 
(about 235,000,000 years old) of 
Kansas and Germany. Fossil in- 
sects resembling stinkbugs and 
back swimmers are represented 
in the Upper Triassic of Ipswich, 
Australia. The Heteroptera were 
well represented in the Jurassic 
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and are abundant as fossils in the Miocene shales of Florissant, 
Colorado, and in Oligocene Baltic amber from pine trees that grew 
50,000,000 years ago. 

General Structure.—The head is variable in form. The an- 
tennae usually have 4 or 5 segments, but in exceptional cases 
may have 10 (Psyllidae) or even 25, as in males of a few scale in- 
sects. Mouth parts are exceptionally uniform throughout the 
order. The mandibles and maxillae are needlelike stylets, tongued 
and grooved to fit together and function as one organ (fig. 2). 
The inner faces of the maxillae are grooved to form two tubes; 
one serves as a suction canal through which food is imbibed, while 
saliva is ejected into the host tissue through the second. The 
labium forms a segmented sheath, grooved on the underside to 
receive the stylets. The tip of the labium, or rostrum, grips and 
guides the stylets as they penetrate host tissue. The legs have 
tarsi divided into not more than three segments. Although two 
pairs of wings are typical for the order, many aphids and all fe- 
male scale insects are devoid of wings. Male scale insects have 
only one pair. In many Hemiptera there are varying degrees of 
wing development within a single species—wingless, short-winged 
and fully winged individuals being present. Such wing polymor- 
phism has not been fully explained. The abdomen seldom shows 
more than seven segments, the remainder being modified to form 
external genitalia. In many families the female has a well-devel- 
oped ovipositor, but in others it is inconspicuous or absent. 

Life History.—Hemipteran life history includes three stages: 
egg, nymph and adult (fig. 3). Eggs vary greatly in shape, being 
usually characteristic of each family, Eggs may be inserted into 
plant tissue, or attached to (in some cases simply dropped on), 
surfaces. There are generally five instars (growth periods between 
molts) in the nymphal stage, separable by size and degree of wing- 
pad development. Nymphs commonly live in the same environ- 
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Special Body Features.—The Heteroptera are the true bugs, 
in which the wings are generally horizontal and overlap on the 
body when at rest. The forewings have leathery basal parts and 
membranous apical parts; the hind wings are entirely membra- 
nous. The head projects forward and the proboscis is attached at 
its anterior end. The maxillary plates meet and fuse to form the 
gula. The pronotum and scutellum are large, and the tarsi of the 
legs are generally formed of three segments. 

Most families of Heteroptera possess scent glands. In the 
nymphs they are on the upper side of the abdomen; in adults they 
are located in the thorax and open near the base of the middle pair 
of legs. These glands produce the characteristic buggy odour, so 
well known in the chinch bug, bedbug, squash bug, stinkbugs, etc. 
This fluid is presumed to be repugnant to enemies and therefore 
to serve a defensive function, It may also be partially responsible 
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for the use of bugs as items of food in several parts of the world 
(see below). 

Diversity.—The Heteroptera comprise approximately 20,000 
species, assigned to about 50 families. These exhibit great di- 
versity of habit, some being terrestrial, some semiaquatic and 
others aquatic. These characteristics are correlated with struc- 
ture, and form the basis for dividing the suborder into the series 
Geocorisae, Amphibicorisae and Hydrocorisae. The largest and 
most important families belong to the Geocorisae. 

Geocorisae.—Plant Bugs—The plant bugs (Miridae) include 
about 6,000 species. Most are plant feeders and some are serious 
crop pests. Among these are the lygus bugs (Lygus species), 
which attack clover, alfalfa and many other useful plants both in 
Europe and the United States, In Assam, India, another plant 
bug (Helopeltis theivora) is very destructive to tea. Other mem- 
bers of the family are partially predaceous and one subfamily feeds 
almost exclusively on aphids, 
scale insects and similar plant- 
feeding insects. Tytthus mun- 
dulus, introduced from Australia 
to Hawaii in 1920 to aid in the 
control of the sugarcane leafhop- 
per (Perkinsiella saccharicida), is 
credited with saving the Hawai- 
ian sugar industry (fig. 4). 

Stinkbugs —The stinkbugs 
(Pentatomidae) are a diverse 
group of more than 3,400 species, 
divided by some authorities into 
several families. With a few ex- 
ceptions, all have five-segmented 
antennae and most are moderate 
to large insects with a triangular area (scutellum) on the back. In 
some species the scutellum is enlarged and forms a shield over the 
entire abdomen; these forms are called shield bugs, one of which, 
the Senn pest (Eurygaster integriceps), is a serious pest of wheat 
in the middle east and central Asia. A more typical species, the 
rice stinkbug (Oebalus pugnax), causes severe losses to the rice 
cropin the United States. The harlequin bug (q.v.; Murgantia his- 
trionica) is a pest of cabbage and other crucifers in North America. 
One subfamily, known as soldier bugs (Asopinae), is predaceous, 
feeding mainly on larvae of leaf-feeding beetles and lepidopterans. 

Lygaeid Bugs.—The lygaeid bugs (Lygaeidae) are small, usually 
dark brown insects. More than 2,000 species have been described. 
Most attack plants, a great many feeding mainly on seeds. Sev- 
eral important economic species are included, with the chinch bug 
(q.v.; Blissus leucopterus) qualifying as one of the most destruc- 
tive (fig. 3). In some years it is very abundant in the central 
United States and severely reduces the yields of cereals and grasses. 
A similar chinch bug injures lawns and golf greens in the southeast- 
ern United States. However, 
some representatives are preda- 
ceous: the big-eyed bugs of the 
subfamily Geocorinae prey on 
pests such as mites, aphids and 
small caterpillars. 

Coreid Bugs—Coreid bugs 
(Coreidae) include about 2,000 
species. They may be distin- 
guished from lygaeid bugs by the 
usually more numerous, richly 
branched veins in the membrane 
of their forewings. Most species 
are dull in colour, but a few are 
bright or even metallically col- 
oured. Most are plant feeders 
and a few are serious pests. The 
squash bug (Anasa tristis) is fa- 
miliar to American gardeners. 
In the Orient the rice bug (Lep- 
tocorixa varicornis) often causes 
heavy losses. 
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FIG. 6.—(LEFT AND RIGHT) WHEEL BUG (ARILUS CRISTATUS), AN UNUSUN 
ASSASSIN BUG 


Red Bugs.—tThe red bugs or pyrrhocorid bugs (Pyrrhocoridae) 
are similar to the coreid bugs except that they lack ocelli (simple 
eyes) and are usually bright red or red and black. It is a smil 
family whose members generally have little economic significance 
However, the cotton stainers (Dysdervus species) are serious pests 
of cotton in America and also in India. While feeding on the | 
ripening seed of the cotton boll, the red bug introduces a fungu 
that stains and otherwise damages the cotton fibres. 

Lace Bugs.—Lace bugs (Tingidae) seen through a microscop 
show a delicate lacelike construction of their forewings and 
other protuberances that generally characterize the family (ff | 
5). A few of the 1,000 or more species are important pests 
Stephanitis pyri attacks pear and apple in Europe, and S. pyrioidu | 
is the bane of azalea fanciers in the United States. i 

Bedbugs—The common bedbug, Cimex lectularius, and il | 
tropical relative C. hemipterus (Cimicidae) are well-know | 
blood-sucking pests. C. lectularius has accompanied man W 
virtually every habitable part of the earth. Other species ata 
bats and birds. (See BepBus.) ; 

Assassin Bugs.—With one notable exception the assassin bug | 
(Reduviidae) are predaceous, feeding on other insects and relat 
arthropods. The conenose bugs of the subfamily Triatominae cam 
prise the exception. These bugs feed exclusively on the blood ol 
warm-blooded animals and three species (Triatoma infestans, Po 
strongylus megistus and Rhodnius prolixus) are the principe 
vectors of Chagas’ disease (see TRYPANOSOMIASIS), 4 sometimes 
fatal but more often chronic, debilitating ailment prevalent W 
many countries of South America. (Fig. 6). 


Amphibicorisae.—The series Amphibicorisae, as the nam? w 
plies, includes the families that live near or on the surface 
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These are the water striders (Ger- 
ridae; fig. 7), marsh treaders 
(Hydrometridae), shore bugs | 
(Saldidae) and a variety of other 
small, inconspicuous insects. 
One of the few truly marine 

oups of insects belongs here; 
this is the genus Halobates, which 
occurs far out on the ocean in 
warm latitudes. The species be- 
longing to these families mostly 
prey on other small forms of life 
and none are known to be eco- 
nomic pests. 

Hydrocorisae.—The families 
of the series Hydrocorisae have 
also been called Cryptocerata, 
because of their concealed an- 
tennae, a feature characteristic of 
aquatic bugs. Included here are 
the giant water bugs or electric 
light bugs (Belastomatidae; fig. 
8), which feed on other insects, 
small fish, salamanders and tad- 
poles; the water scorpions (Nepi- 
dae), which breathe through na- 
ture’s version of a snorkel (fig. 
9); the back swimmers (Noto- 
nectidae), which can inflict sting- 
ing bites if handled injudiciously; 
and a large family known as the 
water boatmen (Corixidae). 
Structurally the water boatmen 
ate notable for lacking a seg- 
mented beak and in having their 
mouth parts modified to allow the 
Ingestion of solid foods. They 
are bottom dwellers and generally feed on algae and other minute 
Organisms, though in subarctic regions the genus Callicorixa is 
Predaceous and feeds on mosquito wigglers. 

Use of Heteropterans by Man.—In southern China and 
Southeast Asia a giant water bug (Lethocerus indicus) is pickled 
and eaten in large quantities. In Thailand and Burma only the 
male bugs are used; they are ground up and added to food as 
peer. In Vietnam the middle leg of a large species of stink- 
e ìs pulled out and the fluid that exudes is collected and used 
Saas that commands a high price in local markets. 
the lugs are also eaten in parts of Africa, In central Mexico 
ia N ane be purchased by the litre; here they are used in soup 
ae ment and a tonic. They may also be ground and used in 

age boatmen (Corixidae) provide a valued supplement 
of st et of many people living in lake areas of Mexico. Bunches 

‘Taw are submerged in the shallow water. The water boatmen 
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FIG, 8.—GIANT WATER BUG (BENA- 
CUS GRISEUS) DEVOURING NEWT 


y Mnumerable eggs on this straw, which is then removed from 
N dried and the eggs “threshed” out. The eggs are then 
e cornmeal and used in many typical Mexican dishes. 

tion, tons of adult and immature water boatmen are seined 


FIG. 9.—WATER SCORPION (RANATRA FUSCA) 
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from the lakes and sold in the U.S. as fish and turtle food. 

Some bugs, principally the bedbug (Cimex lectularius), have 
been used for medicinal purposes. An older pharmacopoeia gives 
directions for making tincture of Cimex for use as a malaria rem- 
edy. Reliance on such folk medicine remedies persists in the small 
villages and rural areas of some countries. (R. I. SR.) 


SUBORDER HOMOPTERA 


Special Body Features.—Homoptera are characterized by the 
forewings, when present, being of homogeneous texture through- 
out, not basally thickened and apically membranous as in the 
Heteroptera, and by the rostrum lying close against the anterior 
part of the thorax. The suborder includes three series: Auchenor- 
rhyncha, in which the rostrum appears to originate from the lower 
surface of the head, where it joins the thorax; Sternorrhyncha, in 
which it appears to emerge between the first pair of legs; and 
Coleorrhyncha, in which it is ensheathed by integumentary plates 
extending forward from the anterior part of the thorax. In 
Auchenorrhyncha and Coleorrhyncha the feet (tarsi) each com- 
prise three segments, but in Sternorrhvncha only one or two. 

Diversity.—Homoptera, numbering about 36,000 species, show 
the utmost diversity of body size and form and of life history. 
Whether immature or adult, they obtain food by imbibing the sap 
of plants. Auchenorrhyncha include the cicadas; froghoppers or 
spittle bugs; treehoppers; Jeafhoppers and planthoppers or lantern 
flies. Sternorrhyncha include the plant lice, green flies or aphids; 
jumping plant lice; white flies; and mealy bugs and scale insects. 
Coleorrhyncha include only one family, with a few species in- 
habiting forest litter in the cool regions of the southern hemisphere. 

Auchenorrhyncha.—Cicadas—The cicadas (Cicadidae), a 
family comprising about 3,800 species, are widespread and familiar 
on account of the shrilling of the adult males, which, in the largest 
species, is the loudest sound produced by any insect. They are 
mostly large and have three simple eyes (ocelli) and glassy wings. 
The life history of the periodical cicada (Magicicada septemdecim) 
of the United States is typical: the female deposits eggs in slits 
cut in the bark of twigs by the swordlike ovipositor; the young 
(nymphs), on emerging, fall to the ground, work their way below 
and feed at the plant roots. In this species 13 to 17 years are 
spent underground, during which period the nymphs molt about 
nine times. Finally they ascend to the surface and transform to 
the winged adult stage. Considered as a group, cicadas are of no 
economic importance, though the periodical cicada, if locally 
abundant, may prove a pest to fruitgrowers. (See CICADA.) 

Spittle Bugs or Froghoppers—The family Cercopidae com- 
prises about 2,700 species. They differ from cicadas in having 
only two ocelli and from leafhoppers and treehoppers in having 
two stout spines laterally on the shin (tibia) of each hind leg. 
The forewings, normally thick and opaque, fold rooflike in repose 
over the back. The eggs are inserted in plant stems or, in some 
species, in moist soil. The nymphs, which, according to species, 
live exposed on the plant or on rootlets, surround themselves with 
white froth (cuckoo spit) built up by forcing air (by contraction 
of a special subabdominal cavity) into the watery excrement that 
is continually exuded. The nymph (spittle bug or cuckoo spit 
insect) molts five times during growth and the adult (the frog- 
hopper) feeds on stems or leaves of its host. The sugarcane frog- 
hopper (Aeneolamia species) is a serious pest in sugarcane planta- 
tions from Trinidad to Mexico. (See Cuckoo SPIT INSECT.) 

Treehoppers.—The treehoppers (Membracidae) comprise about 
2,600 species of comparatively small insects (about 6 mm.). They 
are usually recognizable by the face being vertical and by the 
anterior part of the thorax being grotesquely enlarged and ex- 
tended backward above the abdomen (fig. 10). This bizarre struc- 
ture may be wedge-shaped, semicircular or prolonged into two or 
three diverging spines. The eggs are inserted, in two rows, into 
slits cut in the bark of young shoots. The nymphs, clustered or 
lined in a row, feed on stems and shoots. Each is humped, orna- 
mented with spines or pointed flanges extending from the abdomen 
and either cryptically coloured or powdered with white wax. 
Though able to walk and leap, they move little if undisturbed and 
while feeding are often attended by ants. They molt five times be- 


HUTCHINS 
FIG. 10.—BUFFALO TREEHOPPER (STICTOCEPHALA BUBALUS) 


fore becoming adult. The family is best represented in the tropics 
and is of little economic importance. 

Leafhoppers——The leafhoppers, a family (Cicadellidae) of 
about 9,700 species, are widely distributed. They are usually 
distinguishable by their slender form, by the “face” being smoothly 
curved from eye to eye and by the hind tibia bearing slender 
spines, arranged along its edges in a uni- 
form single or double row (fig. 11). They 
are mostly small insects, though some spe- 
cies attain 20 mm. The adults leap and 
fly readily, but both nymphs and adults, 
if only slightly disturbed, characteristically 
run sideways. The eggs are ellipsoidal and 
are inserted in stems; the nymphs, though 
wingless, generally resemble the adults and 
molt five times. Although their feeding 
punctures individually inflict only a mi- 
nute injury on leaves of the host plant, 
when very numerous they may cause curl- 
ing, stunting or browning. Some are seri- 
ous pests of cotton or cereals; a few trans- 
mit plant viruses. 

Planthoppers (Lantern Flies) —The su- 
perfamily Fulgoroidea comprises about 
7,800 species. Planthoppers differ from 
all the other hoppers in that the eyes are 
separated from the “face” by the sharp 
vertical edges of the latter and that the 
base of each forewing is capped with a 
small rounded plate (tegula). The adults, 
when at rest, may resemble moths or leaf- 
hoppers, or may look like a piece of tree 
bark; all leap vigorously if disturbed. As 
nymphs they feed, according to family, on roots, fungus or stems 
and leaves. The eggs are deposited in various ways: singly, below 

ground or in fungal weft; in stems, in small clusters or in rows, 
with or without a waxy covering; occasionally on leaves or bark 
in oval masses, covered with powdery wax, or even exposed in 
two rows, protected only by the toughness of the shell. The 
nymphs are often cryptically coloured and feed in sheltered posi- 
tions on their host plant; though agile if disturbed, they move 
little while feeding. In some species they are entirely covered 
with white waxy strands; in others,they secrete a “tail” of glassy 
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waxen rods. Some species are pests of rice, sugarcane and 
£ 4 A Con, 
(maize), and a few are vectors of plant viruses, 

Sternorrhyncha.—A phids—The superfamily of aphids, pay 
lice or green flies (Aphidoidea) comprises about 2,000 ges 
These tiny insects usually bear two peglike projections (cornice 
dorsally on the abdomen. The wings are delicate and glassy anf 
are usually developed only in males and certain forms of the fy 
male. Both adults and nymphs walk slowly. Biologically, aphig 
are remarkable for the diversity of their alternative modes gf 
development and, in some species, for their seasonal migration 
from one kind of host plant to another. In a typical life histon, 
eggs laid in autumn by a mated female develop, in spring, ith 
wingless females that produce active young. These young a 
also viviparous on becoming adult and among their progeny ay 
produced some winged viviparous females, which migrate to othe 
host plants and establish colonies. In early autumn both wing 
and wingless females produce male and female progeny that sib. 
sequently pair, and the developmental cycle is renewed with the 
laying of eggs that pass the winter on the host plant. (See Arum) 

Jumping Plant Lice-—The superfamily Psylloidea compris 
about 2,000 species, which, like aphids and white flies, differ fron 
scale insects in having two segments rather than one in each tars, 
They are further distinguished by the thickened shank (femur) 
of the legs and by the ten-segmented antennae, They are mosty 
small and can leap vigorously. The eggs are deposited on leave 
or twigs of the host plant; the nymphs, flattened and broadly ovat, 
usually feed clustered together, When the insects are abundant, 
the honeydew that they excrete forms a film over leaves atl 
branches: the copious sweet waxy exudate of the Australian suar- 
lerp insect has been collected and eaten by aborigines. The apg 
sucker (Psylla mali) and the pear sucker (P. pyricola) ateit 
jurious, the nymphs damaging blossoms and shoots. 

White Flies——The superfamily Aleyro- 
doidea comprises about 1,000 species of 
white flies, very small insects with the $ 
wings powdered with wax and appearing 
white, gray or mottled. The tarsus com- 
prises two equal segments, whereas in § 
aphids the basal segment is relatively 
shorter. The adults take to flight readily, 
but immature stages are sluggisn or im- 
mobile. The eggs, each attached by a 
slender stalk arising at one end, are laid 
on leaves, often in curved rows. The 
nymphs are oval and flattened and at first 
are capable of movement. After the first 
molt, however, the legs and antennae de- 
generate. There are three nymphal stages 
followed by a pupalike stage in which the 
insect resembles a waxen seal, with a 
minute and often characteristic ornamen- 
tation of filaments or rods. Of injurious 
species, the greenhouse white fly (Trial- + aude the 
eurodes vaporariorum) is familiar (fig. 12); others ina 
citrus white fly (Dialeurodes citri) and the citrus black fly ( 
canthus woglumi). F coide 

Mealy Bugs and Scale Insects.—In the superfamily ope net 
which comprises about 5,000 species, the dissimilarity i 

d att 


WALTER DAWN 

FIG. 12, —GREENHOUE 
waive FLY (TRIAL 
RODES VAPORARION 
ADULTS AND EMPTY 
CASES ON UNDERSIDE 


LEAF 


males and females is extreme, The males are slender a 
cately formed, usually having a single pair of wings, ® ai 
active but unable to feed; the females are relatively aton 
less, often sessile and usually covered with some kind O emalt 
tion. The vernacular names apply to the nymphs ani didae Ë 
In mealy bugs and in scales of the families Margaro' 
Ortheziidae the covering is of white wax, either powdery 
mentous (fig. 13); in female lac insects it is the resinlike 
commerce; in the soft scales (Coccidae) it consists met y jo 
thickening of the skin; and in the armored scales (Diaspið 
a scale formed of cast nymphal skins and a secretion. Meet i 
and other less modified forms are able to move about thro nyt 
life, whereas soft and armoured scales are active only in es! 


phal stages (sometimes merely in the first of these) 29% 
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brief period of wandering, take 
upa permanent position on their 
host plant. The progeny usually 
hatch from eggs, but in some spe- 
cies the female produces active 


oung. Eggs are produced abun- S 
dantly and are always protected, § 


peing either embedded in a mass 
of waxy filaments or sheltered be- 


neath the body of the female or = 


the scale that she secretes (fig. 
14), Each species of scale insect 
is restricted in its range of host 
plants and, according to species, 
may attack roots, bark, leaves, 
twigs or fruit. Some, like the 
mining scale (Howardia bicla- 
vis), develop below bark, others 
(Asterolecanium pustulans) in- 
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FIG. 13.—LONGTAILED MEALYBUG 
(PSEUDOCOCCUS DONIDUM) ON A 
PALM LEAF 


them, and members of the Apio- 

morphinae give rise to galls of elaborate form. In most species 
female nymphs molt twice and the male three times before be- 
coming adult. The sessile forms, having long feeding stylets, can 
inflict, on unthrifty plants, dam- 
age disproportionately large for 
their individual size. This, with 
their capacity for rapid reproduc- 
tion, makes the group of major 
economic importance. Some spe- 
cies of mealy bugs transmit plant 
viruses. 

Commercially useful species of 
the superfamily include lac in- 
sects, the Mexican cochineal in- 
sect and two oriental soft scales 
(which yield China wax). 

See also ENTOMOLOGY; IN- 
SECT. (R. G. F.) 
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HEMLOCK is the name commonly applied in North America 
to trees of the genus Tsuga, of the pine family (Pinaceae). The 
genus comprises ten species, six native to eastern Asia and four to 
temperate North America, They are tall, pyramidal, evergreen 
conifers, with cinnamon-red bark; slender horizontal or drooping 
branches; flat, narrowly linear, 
two-ranked leaves; and small, 
pendulous, persistent-scaled cones 
bearing winged seeds. 

The eastern hemlock (T. cana- 
densis), called also Canadian 
hemlock and hemlock spruce, 
grows in upland forests from 
Nova Scotia to Minnesota and 
south to Maryland, Indiana, Wis- 
consin and the mountains of 
Georgia and Alabama. It is a 
handsome tree, usually 60 to 80 
ft. tall (sometimes reaching 100 
ft.) and up to 4 ft. in diameter, 
The dark green leaves, to three- 
quarters of an inch long, are 
grooved above and marked with 
two whitish bands beneath. The 
bark contains tannin used in tan- 
ning; the soft, coarse-grained, 
splintery wood, though inferior 
to pine or spruce, is used for 
building purposes. Young east- 
ern hemlocks, introduced into 
England in 1736, are ornamental 
and several varieties are cultivated. The smaller Carolina hemlock 
(T. caroliniana), sometimes 70 ft. tall, a beautiful but local tree 
in the southern Alleghenies from Virginia to Georgia, is used also 
as an ornamental. The mountain hemlock (7. mertensiana), 20 
to rarely 90 ft. tall, with leaves crowded densely around the 
branchlets, occurs on high mountains from southern Alaska to 
Montana and California. 

The western hemlock (T. heterophylla), called also hemlock fir 
and Prince Albert’s fir, is often 200 ft. tall, with a trunk 6 to 10 ft. 
in diameter. It grows from southeastern Alaska to California and 
Montana. The wood of the western hemlock is superior to that 
of all other hemlocks, comparing favourably with that of pine and 
spruce. More than 75% of the total cut of hemlock in the U.S. is 
this species with Oregon and Washington supplying 95% of the 
U.S. supply. Huge timbers, some 24 in. square and up to 20 ft. 
long, come from the better stands of western hemlock. Siebold’s 
hemlock (T. sieboldii) attains 100 ft. in height, and the Japanese 
hemlock (T. diversifolia) grows to 80 ft. Both are natives of 
Japan and are used as ornamentals in North America and Europe. 

Various plants of the parsley family (Umbelliferae) also are 
called hemlock; e.g., poison hemlock (g.v.) and water hemlock 
(q.v.). The fool’s-parsley (Aethusa cynapium) is known as small 
hemlock (see UMBELLIFERAE). American yew (Taxus canadensis) 
is called ground hemlock because its foliage resembles that of the 
eastern hemlock (see YEw). The Douglas fir is sometimes called 
false hemlock (see Douctas Fir). See CONIFERS; GYMNOSPERMS, 

See W. Dallimore and A, B. Jackson, A Handbook of Coniferae 
(1948); W. M. Harlow and E. S. Harrar, Textbook of Dendrology 
(1958). (LL. W.) 
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HEMOGLOBIN: see Cotoration, BIOLOGICAL; RESPIRA- 
TION ;, BLOOD. 

HEMON, LOUIS (1880-1913), French author of the best- 
known novel of French-Canadian pioneer life, Maria Chapdelaine, 
was born in Brest, France, on Oct. 12, 1880. Educated in Paris, 
Hémon moved in 1903 to England, where he wrote numerous short 
stories and articles for French sporting and automotive magazines; 
he also composed three novels, which were published posthumously, 
Seeking new surroundings, Hémon sailed for Canada in Oct. 1911. 
After spending the winter in Montreal, he went north to Lac Saint- 
Jean, becoming a hired man on the farm of Samuel Bédard near 
Péribonka. There he found the materials for Maria Chapdelaine. 
First published as a serial in Le Temps (Paris) in 1914, the novel 
had hundreds of editions and was translated into all the major 
languages, Hémon did not live to see its success: he was killed by 
a train near Chapleau, Ont., on July 8, 1913. 

Despite some resentment over Hémon’s failure to idealize 
French-Canadian life, Maria Chapdelaine soon became a model for 
Canadian regionalistic writers, and Hémon’s influence was apparent 
for more than a generation. It reached its peak in Abbé F. A. 
Savard’s novel Menaud, maitre-draveur (Boss of the River) in 
1937 and later declined as French-Canadian novelists turned to 
urban settings in the 1940s. ` 

Bretiocraruy.—Allan McAndrew, Louis Hémon, sa vie et son oeuvre 
(1936) ; Louvigny de Montigny, La revanche de Maria Chapdelaine 
(1937) ; Damase Potvin, Le roman d’un roman (1950). (D. M. He.) 

HEMOPHILIA. The word hemophilia means literally an 
affinity or liking for blood. Actually the term is used to desig- 
nate a specific form of bleeding disease occurring in males and 
usually in certain male members of affected families, transmission 
taking place through female members of the same families. The 
disease has been known since biblical times and was noted in the 
Talmud by Hebraic writers, particularly in the unusual degree of 
bleeding that occasionally complicated ritual circumcision. Credit 
for the first delineation of the disease must be given to a U.S. 
physician, John C. Otto of Philadelphia, Pa., who described in 
1803 . . . “an hemorrhagic disposition existing in certain families.” 
He wrote as follows: “It is a surprising circumstance that the 
males only are subject to this strange affection , . . Although the 
females are exempt, they are still capable of transmitting it to 
their male children. . . .” It became popularly known as the 
“bleeder’s” disease, or the “disease of kings,” because of its com- 
mon occurrence in the inbred royal families of Europe. 

Only about half the cases give a well-defined history of “bleed- 
ers” in the family; there can be no doubt that there occur typical 
cases in which a history of familial disease is completely lacking. 
In the hereditary cases, the bleeders are always present in the 
mother’s family; że., in her brothers, her father or her uncles, 
Women transmit the disease through a recessive X-chromosome 
but are themselves free from it; careful studies have failed to 
demonstrate a specific abnormality. Sons of hemophiliacs are 
free from the disease and cannot transmit it. 

The actual hereditary defect that is transmitted is not complete- 
ly clear. In any event the plasma either lacks a normal ma- 
terial (antihemophilic plasma globulin factor VIII) in its globu- 
lin fraction or there is an excess of a circulating anticlotting mate- 
rial. The weight of the evidence is in favour of the former con- 
cept. The fundamental abnormality of hemophilia is recognized 
by a great increase in the coagulation ( clotting) time of the blood. 
Normally, if blood taken from a vein is placed in a glass test tube, 
it clots in from 5 to 15 min. Ina hemophiliac, the clotting time 
is greatly increased, usually from 30 min, to several hours or 
even longer. 

In some cases of hemophilia, the clotting time in glass tubes may 
be quite normal, but if the test is done in siliconized tubes (i.e., 
tubes whose interiors have been coated with silicone), the defective 
clotting mechanism is usually exposed. Other more accurate tests 

include the prothrombin consumption and the thromboplastin gen- 
eration tests. The latter accurately distinguishes between differ- 
ent clotting factors in the first stage of coagulation. Thus various 
forms of hemophilia have been described, depending upon the pin- 
pointing of deficiencies in clotting factors. As a result, in ad- 
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TRANSMISSION OF HEMOPHILIA: (A) MATING OF AFFECTED ( HEMOPHILIC) 
MAN AND NORMAL WOMAN—ALL SONS NORMAL AND ALL DAUGHTERS CAR 


RIERS. (B) MATING OF CARRIER WOMAN AND NORMAL MAN—HALF OF SONS 
NORMAL AND HALF AFFECTED; HALF OF DAUGHTERS CARRIERS, HALF NORMAL 


dition to classical hemophilia, which is due to a deficiency in AHG 
(antihemophilic globulin, or factor VIII), other forms includy 
PTC hemophilia (plasma thromboplastin component deficiency, o 
Christmas disease) and PTA hemophilia (plasma thromboplastin 
antecedent deficiency) have been recognized. These are milder 
forms of hemophilia, PTC deficiency has the same hereditary 
features as the classical form of hemophilia, but PTA deficieny 
may be transmitted either by males or females and is found in bah 
sexes, 

The diminished tendency of the blood to clot places the affected 
individual at a great disadvantage, since slight injuries such 8 
occur during normal exertion (shoveling snow, striking a golf hall) 
may result in uncontrollable bleeding. A relatively insignihcant 
cut may lead to bleeding for days. Operations, even such a 
ones as dental extractions, may be followed by uuncontrolibt 
bleeding, which in some cases is fatal. A child romping abil 
and falling on its knees or elbows develops bleeding into the uae 
this may eventually lead to chronic swelling and finally to cripplil 
deformities. Gross bleeding in the urine is common. The fd 
philiac may be said to be constantly vulnerable, since at d 
moment his life may be endangered by what is to most persols 
relatively insignificant occurrence. 5 eat 

The increased tendency to bleed becomes noticeable ee 7 
in life. Large bruises of the skin and soft tissue are almost all 
present. The teeth become carious because dentists are natur 
loath to carry out even ordinary procedures. Few hemopi | 
except in the milder forms of the disease, escape ore Bs r 
disease. The diagnosis of the disease is usually readily ma! a 
cially if a history of bleeding disease in the family is obtaine aei 
chief abnormality found in the blood is a well-defined incté 
the coagulation time with simultaneously normal tests for AE, j 
and other blood constituents, The clotting defect is charac afl 
as noted above, by a deficiency in one of the factors C (iat 
in the first stage of coagulation: AHG (factor VIII), PT Vl 
IX) and PTA. In the great majority of cases, factor 
ficiency is present; this is classical hemophilia: satel the 

The treatment of hemophilia depends upon reductio er 
coagulation time, which is usually achieved by trans 
patient with fresh, normal blood. A patient with active al day 
may require several transfusions within a period of sever t 
Fresh normal liquid plasma or dried (lyophilized) plasma © i 
from fresh blood has the same effects as whole blood. which! 
some value is the material known as fraction I of Conn vill 
rich in fibrinogen but contains a high concentration of a y 
This is derived from the fractionation of normal plasma s no 
tains factor VIII in a far higher concentration than pee 
plasma. Thus it may well prove useful in the naar iy de 
certain cases of hemophilia, Attempts are continually A vidul! 
to obtain a material that can be injected by the affected Ì injec 
himself to reduce the clotting time, much as insulin 15 
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by the diabetic patient to reduce the blood sugar. Bleeding into 
joints represents 2 special problem requiring bed rest, immobili- 
ation of the joint in a favourable position and application of cold 
packs. Major surgical operations may become essential in some 

s, and, even though extremely risky, may be done with use 
of fresh blood or fresh plasma just prior to, during and after 
operation. Several transfusions may be required in the convales- 
cent period. Repeated transfusions may lead, in some cases of 
hemophilia, to the development of an anticoagulant—an antibody 
against AHG. This naturally poses another and very serious com- 

ication. (W. Dx.) 

HEMORRHAGE, a general term for the escape of blood 
from a blood vessel. It may result from obvious damage to blood 
vessels by cutting or tearing or there may be spontaneous loss 
where no trauma is apparent but some disturbance of blood coagu- 
lation or blood vessel walls is at fault. Hemorrhage may be from 
an artery (where bright red blood is rapidly lost in a pulsating 
stream), from a vein (where darker blood is lost less rapidly as 
a steady stream) or from capillaries (where generalized oozing 
of blood from a raw surface takes place). Internal hemorrhage 
is loss of blood from vessels into a body cavity or organ and ex- 
ternal hemorrhage is direct loss outside the body. Internal 
hemorrhage may be spontaneous (e.g., ectopic pregnancy, bleed- 
ing peptic ulcer) or secondary to abdominal injuries (e.g., rup- 
tured spleen). Hemorrhage may occur into one of the body pas- 
sageways and then later the blood may escape from a natural 
orifice, Thus, blood may be passed in vomitus (hematemesis), 
with the feces (melena), in the urine (hematuria), with sputum 
from the lungs (hemoptysis) or from the nose (epistaxis). In 
hematemesis and melena the colour may be dark brown or black 
as a result of the action of gastric and intestinal secretions. 
Hemorrhage may also take place into or under the skin produc- 
ing a bruise, or ecchymosis, or a petechial hemorrhage, where red 
pinhead-size spots are seen (see also PURPURA). A hematoma is a 
pocket of blood lying in the tissues. In severe fractures (¢.g., 
that of the femur) extensive blood loss may occur in the tissues 
without external bleeding. 

The consequences of hemorrhage are varied and depend on the 
amount and rapidity of the blood loss. A very slow and prolonged 
loss may lead to a deficiency of red blood cells (anemia) but a 

rger and more sudden loss may lead to profound circulatory dis- 
turbances (see SHock) resulting in death unless the bleeding can 

stopped and proper treatment administered. In healthy adults 
ae of a pint of blood, the amount usually taken from blood 
Ra causes no harmful effects, but the sudden loss of a quart 
k w s symptoms of mild shock. If a sizable temporary 
M IN ‘age occurs, the body compensates for the loss by con- 
Bain een in some parts of the body, thus making the re- 

a EN rt available for circulation to vital organs such as the 
ee A eart wall. The body then makes up the deficient blood 
by additi rst, by the addition of fluid from the tissues and later 

tion of newly produced blood proteins and, finally, newly 
Produced blood cells. 
seen may cease without treatment as a result of coagu- 
of the sey ood over the open vessels, retraction and constriction 
the blood en blood vessels, or lowered blood pressure caused by 
Y direct oss. Hemorrhage can usually be controlled temporarily 
ing part pressure on the bleeding point and elevation of the bleed- 
Tiong Hemorrhage from a large artery may necessitate use 
min niguet, which should be released momentarily every 15 
and ligati Surgical operations bleeding is controlled by clamping 
ick ige blood vessels or by the application of agents to en- 
Sines and coagulation; e.g., oxidized cellulose gauze, gelatin 
old is hin purified thrombin, Heat will also produce coagulation. 
by metimes applied toan intact part to minimize ecchymosis 


P netricting vessels, 

r 5 : 

lation He te a number of diseases in which a defect in blood coagu- 
bleeding Y Convert a trivial injury into a serious situation. The 


ie en eiicy in jaundice and in prothrombin deficiency Te- 
of Vitam M other causes may be overcome by the administration 
Whole by mK. Tn hemophilia, the intravenous injection of fresh 

Sod or of a specially prepared globulin fraction of human 
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plasma will temporarily correct the defect. In thrombocytopenic 
purpura, removal of the spleen is of great benefit. 

The essential features in the treatment of hemorrhage are con- 
trol of bleeding and prompt replacement of blood loss by blood 
transfusions. If blood is not available immediately, the intra- 
venous administration of plasma, albumin, gelatin or saline is 
helpful temporarily in restoring the circulating blood volume. 
Tn addition, a supine posture is always preferable to a sitting or 
erect one since the compensatory mechanisms that maintain blood 
volume and blood pressure are more effective in the supine posi- 
tion. Indeed, a partially head-down posture may be indicated 
to improve blood flow to the brain. 

See also references under “Hemorrhage” in the Index. 

ESR 

HEMORRHOIDS, commonly called piles, is ki 
formed by the dilatation of veins of the lowest part of the bowel, 
or of those just outside the margin of its aperture. The former, 
internal piles, are covered by mucous membrane; the latter, exter- 
nal piles, are just beneath the skin. 

As the veins of the lining of the bowel become dilated they 
form definite bulgings within the bowel, and, at last increasing in 
size, escape through the anus during defecation. Growing still 
larger, they may come down spontaneously when the individual is 
standing or walking, and they are apt to be a grave source of pain 
orannoyance. Eventually they may remain constantly protruded; 
nevertheless, they are still internal piles because they arise from 
the interior of the bowel. Though a pile is sometimes solitary, 
there are usually several of them. They are apt to become in- 
flamed, and the inflammation is associated with heat, pain, dis- 
charge and general uneasiness; ulceration and bleeding are also 
common symptoms, hence the term bleeding piles. The condition 
may be complicated by mucus leakage from the anus and itching. 

The palliative treatment of hemorrhoids consists in obtaining a 
daily and easy movement of the bowels, augmented by rest, cold 
bathing, astringent injections, lotions and ointments. The radical 


treatment consists in their removal by operation. 
‘MP, a common name for Cannabis sativa, a herbaceous 


plant of the family Cannabinaceae, which yields fibre, oil and a 
crude narcotic drug. Although there is but one species of the true 
hemp, there is much confusion about its common name because 
many other fibre-producing plants, and the commercial fibres ob- 
tained from them, have been incorrectly termed “hemp”; among 
these are manila hemp, sisal hemp, New Zealand hemp, Mauritius 
hemp, bowstring hemp, sunn hemp and ambari hemp, none of 
which is true hemp or has any botanical relationship to true hemp. 
Description of the Hemp Plant.—The Cannabis sativa plant 
is an annual propagated by seed, is cross-pollinatéd, has a deep 
taproot system and is adapted to many countries throughout the 
temperate zones. The seed-producing flowers are borne on sepa- 
rate plants from those that produce pollen. The plants that 
produce seed are termed pistillate or “female” plants and those 
that produce pollen are termed staminate or “male” plants. There 
are rare variants that produce both kinds of flowers on the same 
plant. When the crop is produced under natural conditions the 
proportion of female to male plants is about equal. The male 
plants die soon after the pollen is shed, but the female plants con- 
tinue to live until the seed is mature or until killed by frost. 
When seeded broadcast or in close drills for the production of 
fibre, the fibre varieties produce relatively tall, slender, whiplike 
plants that are free from branches except at the tops. When 
spaced in rows or hills for seed production, the plants produce 
long, coarse branches from nearly every node, and the main stem 
(stalk) becomes very thick. The tallest-growing varieties, when 
spaced for seed production and when grown under favourable soil 
and climatic conditions, may reach a height of 16 ft. When 
seeded thickly for commercial fibre production the usual height is 
from five to ten feet, The varieties used primarily for producing 
oilseed in northeastern U.S.S.R. and northern China are relatively 
short and much branched; likewise the so-called drug-producing 
strains in India, Arabia and northern Africa are short-stemmed 


and extremely branched. 
The stem of the hemp plant is hollow except at the base and 
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tip. The thickness of the tissues that surround the hollow varies 
greatly among the different types, varieties and strains. The cells 
that produce the fibre of commerce are formed in the stems be- 
tween the cambium and the epidermis, and specifically occur in 
the phloem and pericycle. In 
other words, the fibre is in that 
part of the stem that is commonly 
called bark, The staminate flow- 
ers are readily seen, but the pis- 
tillate flowers are so small that 
they are very difficult to observe. 
The male plants cannot be distin- 
guished from the female plants, 
either in the seed or in the seed- 
ling plants, until the flower buds 
are considerably developed. The 
seeds are about the size of wheat 
grains, but more nearly round, 
and are produced in clusters at 
the top of the main stem or at the 
tips of branches or at the nodes 
along the branches. Some strains 
produce seed much more abundantly than others, and there is a 
wide variation as to the time required to mature seed; some kinds 
will mature as much as 60 days earlier than others. 

Origin and Distribution.—It is thought that hemp originated 
in the general region just north of the Himalayas, and ancient 
writings indicate that in 2800 8.c. the plant was used for fibre in 
China. Evidently hemp is one of the first fibre plants used by 
man, and it is probable that both hemp and flax fibre were used 
long before man learned to write. It is supposed that hemp 
spread from Asia to eastern and southern Europe and that it 
reached western Europe in about A.D. 500, It is known that it was 
introduced into Chile about 1545 and into New England and Vir- 
ginia about 100 years later. By the 20th century it was known as 
either a wild or cultivated plant in practically every country in 
the north temperate zone and also in several countries of the south 
temperate zone. As a cultivated fibre crop it is grown in the 
U.S.S.R., Italy, China, Yugoslavia, Rumania, Korea, Poland, Tur- 
key, Hungary, Japan, Germany, Czechoslovakia, France, Bulgaria, 
Chile and the U.S. 

Cultivation for Fibre Production.—There is wide variation 
in the methods used in growing and handling hemp in the many 
producing countries, but there are some general procedures that 
are common to nearly all. Thus it is common practice to seed 
the crop early in the growing season; to use a well-prepared and 
firm seed bed; to select the most fertile soil available; and to seed 
thickly by broadcasting or drilling. The rate of seeding varies per- 
haps as much within any one country as it does from one country 
to another and usually ranges from 33 Ib. (three pecks) to fully 
66 Ib. (six pecks) per acre. The use of as much as 88 lb. (eight 
pecks) has been reported in Belgium and northern France. In all 
producing countries shallow seeding is practised (4 to 1 in. deep); 
no subsequent cultivation (intertillage) is given, and except for a 
few areas in Europe no weeding by hand or machines is prac- 
tised. In nearly every producing country it is thought that, when 
grown for fibre, hemp is ready for harvesting as soon as the male 
plants are in full blossom and are freely shedding pollen. It is 
generally believed that the softest and finest (though weakest) 
fibre is obtained from plants harvested immediately after the shed- 
ding of pollen begins and that the greatest yield of strongest fibre 
(though more coarse and harsh) is obtained from the more com- 
pletely matured plants. In some areas in Europe hemp is pulled 
(uprooted) by hand, but in nearly all producing countries the 
crops are harvested by cutting a few inches above the ground— 
either with a hand sickle, a self-rake reaper or a special hemp- 
harvesting machine. 

Reiting Hemp Straw—After the hemp stalks are harvested 
they must be retted; i.e., subjected to a partial decomposition or 
rotting in order to make possible the separation of the fibre. 
Methods of retting vary greatly among the producing countries; 
in some areas water retting is practised, whereas in others the dew 
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retting method is used. 

Much of the Soviet crop and all of that grown in the Uniej 
States is dew retted. In most other countries water retting 
common. In dew retting, the harvested hemp straw is 7 
in thin layers on the stubble of the fields where it grew. Th 
straw remains there until the moisture from rain and dew (aj 
sometimes snow) has made it possible for microorganisms (we 
teria and fungi) partially to decompose those plant tissues th 
surround the fibres. Such partial decomposition permits the me 
chanical separation of the fibre from the other tissues, The tiny 
required for dew retting is determined by weather conditions; i| 
may vary from a week to many weeks and in some instances sy. 
eral months, When retting is completed, the straw is lifted af 
set up in open shocks to dry, 

In water retting, the freshly harvested straw is allowed tol. 
come thoroughly dry and is then immersed in water, where it 
left until the combined action of bacteria and the water hay 
partially decomposed and dissolved the tissues and substang 
that surround the fibre. The time necessary for water retti 
is determined by the temperature of the water; it usually vais 
from 10 to 20 days, but in temperature-controlled tank rettiy 
the process may be completed in 3 to 5 days (using temperaturs 
of around 32° C, [90° F.]). Both natural and artificially co 
structed pools and ponds are used, as well as small streams at 
rivers and tanks of various kinds. 3 

In some countries the dew-retted straw is not bundled, butin 
the northern United States it is picked up and tied into bunds 
with a specially designed machine termed a gather binder. Tw 
shocks are so built that the air circulates freely through then 
No drying other than that which occurs during shocking in th 
fields is practised, except in the United States, where drying i 
accomplished by artificial methods. 

Separating and Cleaning the Fibre-—When the retted hem 
straw is sufficiently dried, it is subjected to one of many mechttt 
cal methods for separating the fibre from other parts of the sit 
The mechanical devices are termed brakes (because they break « 
crush the woody part of the straw) and the process itself is 
breaking. After breaking, the crushed mass must be so han 
as to separate the fibre from the broken woody core (te 
hurds). This shaking, brushing and combing process 1$ 
scutching. ` 

Hand brakes are used in some European countries. Hon 
power-driven mechanical breaking machines are in comm 
most countries where hemp is grown as a commercial crop. | Hs i 
all the various kinds of mechanical brakes consist essentia if 
pairs of fluted rolls through which the retted straw is fed (us 
lengthwise) and by means of which the woody portion (core) 
the stalks is broken in short pieces (hurds). by hal 

The broken material (fibre and hurds) is either shaken te 
or subjected to a mechanical scutching machine, of whic 
kinds have been developed. Such machines separate ante 
from the fibre and in doing so also remove a considerable P 
tion of short, tangled and broken fibre, which is termed pei 
long, reasonably straight fibre from which the hurds and to 


th 
Vields—Acre yields of total fibre (line and tow) Vary gel 
among the producing countries but may be approxima 
ing from about 500 Ib. to as much as 1,800 Ib. Lowes 
yields are obtained in the U.S.S.R. and highest yields 1 
Italy. In the United States acre yields of fully 1,600 lb. Si i 
have been reported, but the average over a ten-year Pi 
probably not more than 850 Ib. re at oft 
Uses as a Fibre Plant.—In Asia and Europe hemp ie test 
time or another has been used for making a wide range q ses 


products, from fine fabrics to coarse ropes. Such ee do th! 
hemp are still made in those countries where people 
own spinning and weaving. cial itt 


In North America the only hemp products of conma 
portance manufactured in the period between World W2 benp 
II were hemp twines, but during the actual war ee twit? 
fibre was used extensively for making a variety of threa®. iy 
and ropes; after 1950 considerable hemp fibre was US 
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United States for making artificial sponges. 

Hemp as an Oil and Feed Crop.—Hemp oil (of which the seed 
contains about 30%) is usable for making paints, varnishes and 
soaps; but the commercial use of hempseed oil has never been of 
any considerable importance. Hempseed was formerly much used 
jnready-mixed feed for caged birds and to some extent is still used 

that purpose. 

Eea a Drug Plant.—The leaves and other tissues of 
Cannabis sativa produce a resin from which the cannabis drug is 
obtainable. This drug is not recognized as a medicine in either 
the British or the United States pharmacopoeia, yet, if stable 
preparations of the drug could be obtained, it might be worthy 
of attention in medicine, As a narcotic, it is either smoked or 
eaten and is known as bhang, charas or ghanga in India, as hash- 
ishin Egypt and Asia Minor, as kef in northern Africa and as mari- 
juana in the western hemisphere, After 1938 outstanding research 
was done on the chemistry of hemp drugs and their biological 
activity. Although such research clarified the subject, much still 
remained unknown in the early 1960s. It appears that the primary 
action of the drug is on the central nervous system; that it produces 
such symptoms as a “feeling of well-being” and various hallucina- 
tions; that it is not physically habit forming; that it is not an 
alkaloid; and that it is not a single substance but a complex mix- 
ture. There are no proved chemical tests for measuring the po- 
tency of the drug, and biological assays by the use of animals, 
though used, are not considered entirely reliable. Probably the 
potency varies in different regions; perhaps the most potent prepa- 
rations are from plants grown in hot, relatively dry climates. 

vn Frere; MARIJUANA; DRUG ADDICTION}; see also references 
under “Hemp” in the Index. 

Bipttocrapuy.—A. R, Todd, “Hashish,” Experientia, 2:55-60 (1946) ; 
A. H. Wright, “What About Growing Hemp,” University of Wisconsin 
ee ee Service Special iri (1942) ae vat woe 

of Pharmacognosy, 7th ed. ‘ . H. Wr. 

HEMPSTEAD, a village in Nassau county, Long Island, N.Y., 
US., 5 mi. E, of New York city limits and a terminal of a branch 
of the Long Island railroad. The area, known as the Hempstead 
pons was first settled in the 1640s and experienced slow but 
steady rural growth until the mid-19th century. The village was 
hte in 1853 and is now primarily residential. Hemp- 

is the hub of a large retail trade area of populous Nassau 

county. It is the home of Hofstra university, founded in 1935 and 

Named for William S. Hofstra, a lumber merchant, whose widow 

Shoe the Hofstra estate for such a general use. Once an 

a a th New York university but independent since 1939, it has 

oad of more than 8,000. A reservoir known as Hemp- 
ke State park (903 ac.) is located nearby. 

Po eave population figures see table in New York: 
EMST is (M. H. Le.) 
Pilésoph RHUIS, FRANS (1721-1790), Dutch scholar of 
a. y sad aesthetics, whose theories were founded on his 

ley oe ies and were influenced by John Locke and Anthony 
Dec, 27 art 3rd earl of Shaftesbury, was born at Franeker on 
the thinks 1. His works, which had a considerable bearing on 
Hölderlin sine Johann von Herder, Friedrich Jacobi, J. C. F. 
and Renae German romantics, reveal, with pleasing clarity 
Platonism. a leaning toward an aesthetic, pantheistic Neo- 
it his belief € sought to co-ordinate rationalism and sensualism 
evidence spk ee all annes in the perceptible universe provide 

i unitying force or spirit. 
tins the include Lettre Gr la sculpture (1769), which con- 
imparts ae l-known definition of the Beautiful as “that which 
ime”. Ter greatest number of ideas in the shortest space of 
(17g). a sur Vhomme et ses rapports (1772); Sophyle 
l'athéisme ristée (1779); Lettre de Dioclés @ Diotime sur 
(1792 ana (1787); Simon (1790); and Oeuvres Philosophiques 
1799, “4 1846-50). Hemsterhuis died at The Hague on July 7, 
See I s 
Unk anj EN Fii Hemsterhuis: Seine Philosophie E nal 
n Onze eschaving, 3 Feet (1926); J. Rona K) 


NBANE, the common name of the poisonous plant Hyos- 
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cyamus niger, a member of the family Solanaceae (g.v.), in- 
digenous to Great Britain. It is found growing wild in waste 
places and on rubbish heaps. It occurs also in central and south- 
ern Europe and in western Asia extending to India and Siberia, 
and has long been naturalized in the United States. There are 
two forms of the plant, an annual 
and a biennial. The annual 
grows during the summer to a 
height of one to two feet, then 
flowers and sets seed. The bien- 
nial produces during the first 
season only a tuft of basal leaves, 
which disappear in winter, leav- 
ing underground a thick fleshy 
root, from the crown of which 
arises in spring a branched flower- 
ing stem, usually much taller and 
more vigorous than the flowering 
stems of the annual plants. 

The biennial form is of phar- 
maceutical interest. The basal 
leaves of biennial henbane spread 
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out flat on all sides from the HENBANE (HYOSCYAMUS NIGER), 
crown of the root; they are ovate- foipe OF SEVERAL A 


oblong, acute, stalked and more 

or less incisely toothed, of a grayish-green colour, and covered 
with sticky hairs; these leaves die at the approach of winter. 
The flowering stem pushes up from the root crown in spring, 
ultimately reaching from three to four feet in height. As it 
grows it branches and produces alternate sessile leaves, which 
are stem-clasping, oblong, unequally lobed, clothed with glandular 
sticky hairs and of a dull gray-green. The whole plant has a 
powerful nauseous odour. The flowers are short-stalked, the 
lower ones growing in the fork of the branches; the upper ones 
sessile in one-sided leafy spikes, which are rolled back at the top 
before flowering, the leaves becoming smaller upward and taking 
the place of bracts. The flowers have an urn-shaped calyx, which 
persists around the fruit and is strongly veined, with five stiff, 
broad, almost prickly lobes. The corollas are obliquely funnel- 
shaped, of a dirty yellow or buff, marked with a close network of 
purple veins. The capsule opens transversely by a convex lid 


and contains numerous seeds. 
Commercial henbane, which consists of the dried leaves of 


Hyoscyamus niger, and sometimes of H. muticus, of Egypt, yields 
three dangerous narcotics, atropine, hyoscyamine and scopolamine 
(qq.v.). The major sources of supply of these leaves are Hungary, 
the U.S.S.R., Egypt and the United States, in all of which it is 
grown commercially. In France another species of henbane, H. 
albus, is used for the same purpose. 

The leaves of H. niger are used in illicit preparations of smoking 
mixtures and, in India, as a beverage. Also in India the seeds 
(which contain more alkaloid than the foliage) have been employed 
as a somewhat dangerous remedy for toothache. 

Medical use of henbane, as an extract, fluid extract and tincture, 
is complicated by the fact that the leaves contain varying amounts 
of the narcotics listed above. The isolated and purified drugs 
derived from henbane are valuable remedies for spasmodic muscu- 
lar contractions, nervous irritation and hysteria. See also ALKA- 
LOIDS. (N. Tr.; X.) 

HENCH, PHILIP SHOWALTER (1896-1965), U.S. phy- 
sician and Nobel laureate, one of the developers of cortisone, was 
born in Pittsburgh, Pa., Feb. 28, 1896. He studied at Lafayette 
college, Easton, Pa., and at the University of Pittsburgh (M.D., 
1920). In 1921 he became a fellow in medicine at the Mayo foun- 
dation, Rochester, Minn., and in 1923 first assistant and member 
of the staff of the Mayo clinic. In 1926 he became a consultant in 
the division of medicine and head of the section on rheumatic dis- 
eases. Hench noticed that during pregnancy and in the presence 
of jaundice, the severe pain of arthritis has a tendency to abate 
and in some cases to disappear. This fact was well known to 
other workers, but Hench, in association with Edward C. Kendall 
(q.v.), pursued studies of endocrinologic factors in rheumatic dis- 
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eases. They evolved and applied cortisone to the treatment of 
rheumatoid arthritis late in 1948 and early in 1949. For this work, 
in company with Tadeus Reichstein of Switzerland, they were 
awarded the 1950 Nobel prize in physiology and medicine. Hench 
died on March 31, 1965, in Ocho Rios, Jamaica. (J. R. En.) 

HENDERSON, ALEXANDER (1583-1646), leader in the 
Church of Scotland, was born at Creich, Fife, and was educated 
at St. Andrews, where, after graduation in 1603, he continued for 
several years, teaching philosophy and rhetoric. In 1612 he was 
presented by Archbishop George Gledstanes to Leuchars, where the 
strongly Presbyterian parishioners did their utmost to prevent his 
admission. In less than three years, however, Henderson became a 
convinced Presbyterian in doctrine and church policy. He suffered 
for his resistance to James I’s cautious attempt in 1618 to bring 
Scottish worship more into line with that of England (the so-called 
Five Articles of Perth). For 25 years he was a quiet, efficient 
country minister, known to few, but with the growing esteem of 
his people. It was the emergency of 1637 that dragged him out 
of his seclusion, 

The new book of canons (1636) imposed by Charles I was fol- 
lowed by the service book which fanned the slowly mounting dis- 
content into a flame. Henderson was summoned to Edinburgh for 
disobedience to the order to procure copies for his parish. His bold 
and successful defense caused him to be hailed as a leader. From 
Edinburgh he organized the resistance that found expression in the 
National Covenant of 1638, the operative part of which was largely, 
if not altogether, his work. The general assembly—the first for 20 
years—which Charles was driven to permit met in Glasgow at the 
end of 1638. Henderson was the moderator and his flawless con- 
duct of its business brought him fame. Shortly after its close, he 
was translated from Leuchars to Edinburgh. 

Throughout the two Bishops’ Wars and the negotiations that fol- 
lowed Henderson was Scotland’s supreme religious and political 
adviser. At the beginning of the first war in 1638 he wrote the 
pamphlet /nstructions for Defensive Arms, justifying the people’s 
right to defend itself. He upheld the idea of a covenant between 
sovereign and people but always disclaimed any attack on the 
throne itself. By 1641 the Presbyterian system was restored, and 
Henderson was occupied until 1643 with reorganizing the Church 
of Scotland. 

The outbreak of the Civil War in England brought a crucial 
problem, King and parliament competed for the aid of the Scots, 
Led by Henderson, the great majority deemed it safer to put their 
trust in the English parliament. So in 1643 there was drawn up 
the document known as the Solemn League and Covenant (see 
CoveNANTERS), which secured official military support for the par- 
liamentary side, and the representation of Scotland in the West- 
minster assembly, which, though already in being as an advisory 
body to parliament, was now commissioned to draw up a new con- 

stitution and standards for the church in all three kingdoms. Hen- 
derson, Samuel Rutherford, Robert Baillie and George Gillespie 
were nominated as clerical commissioners; and for three years that 
assembly together with propaganda work in England by pamphlets, 
sermons and interviews absorbed all Henderson’s activities. 
Though his voice was not so prominent in the actual debates as 
that of several of his compatriots, his influence on the resultant 
documents was even more profound than theirs. When Charles I 
surrendered to the Scots’ army (1646), Henderson had prolonged 
friendly discussions with him, in which neither made any deep im- 
pression on the other. Henderson’s health was failing, and on 
Aug. 19, 1646, eight days after his return to Scotland, he died in 
Edinburgh. What purported to be Henderson’s death-bed recanta- 
tion indicating that the king had converted him to episcopacy de- 
luded Clarendon and others. But the general assembly of 1648, 
after investigation, denounced it as nothing but “gross lies and 
impudent calumnies.” 

Next to John Knox, Alexander Henderson was the most impor- 
tant of the leaders of the reformed Church of Scotland. He has, 
not inaptly, been hailed by many as the leader of its second refor- 
mation. His works were, one and all, tracts for the times, the most 
effective being The Government and Order of the Church of Scot- 
land, written in 1641 for the members of the Westminster assembly 
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and other readers south of the border. 


BretiocrapHy.—J.P. Thomson, Alexander Henderson the Covenani 
(1912); R. L. Orr, Alexander Henderson, Churchman and Statesna 
(1919) ; W. M. Campbell, The Triumph of Presbyterianism (1958), 

(H. Wa) 

HENDERSON, ARTHUR (1863-1935), British statesman, 
principal architect of the modern Labour party and foreign serre 
tary in the second Labour government, was born in Glasgow, o 
Sept. 13, 1863, and educated at elementary schools there, Hy 
family then moved to Newcastle upon Tyne, where he became m 
iron-molder, an active trade unionist and a Liberal member of ty 
city council. In 1895 he was selected as a Liberal parliamentary 
candidate but he did not go to the polls. His first, and successfi) 
contest was at Barnard Castle in Durham in 1903, after he had 
joined the Labour party. 

Although never an outstanding orator, Henderson rapidly 
achieved parliamentary prominence. He was chairman of the pa. 
liamentary Labour party in 1906 and joint whip for several subs. 
quent sessions. He became secretary of the Labour party in 1911 
and continued to hold that post until he resigned in 1934. When 
World War I broke out Henderson, with the majority of the L 
bour members of parliament, took up a position of general support 
for the British war effort and took over the parliamentary leader- 
ship from J. Ramsay MacDonald, who led the pacifist minority. 
When H. H. Asquith formed the first coalition government in 1915, 
Henderson became president of the board of education and a mem 
ber of the cabinet. Later he was paymaster general and adviser 
labour matters to the government. He took no active part in the 
fall of Asquith, but when Lloyd George achieved the premiership 
in Dec. 1916, Henderson rallied the Labour party to the support of 
the new government and became a member of the war cabinet of 
five. He went on a government mission to Russia in 1917 andat 
cepted the view of the Russian provisional government that 4 
European socialist conference at Stockholm was desirable. On 
Henderson’s return Lloyd George seemed willing to accept such 
an idea but later changed his mind; thereupon Henderson resig! 
from the war cabinet. k 

During 1918 Henderson turned his main attention to his job 
secretary of the Labour party and was largely responsible, wih 
Sidney Webb, for drawing up the party constitution, which madeit 
for the first time an avowed socialist party with constituency of 
ganizations based upon individual membership. ‘These chang 
were an essential basis for the foundation of a national party W 
proved able, within six years, to form a government. At the m 
eral election of Dec. 1918 Henderson lost his seat at East Ham, bt 
he returned to the house in 1919 on a by-election at Widnes. B 
toral misfortune was a constant feature of his political life. A 
general election of 1922 he was defeated at Widnes and moved : 
Newcastle. At the general election of 1923, which led to the y 
mation of the first Labour government, he lost that seat n ve 
but was soon back in the house as the member of Burnley. He 
this seat until the Labour debacle of 1931. 4) be 

When MacDonald was forming his first administration aaa 
made the extraordinary suggestion to Henderson that he s ‘ 
chairman of the committee of ways and means and deputy spe 
of the house of commons, but he later appointed him home a 
tary. In the second Labour government (1929-31) Henderso ys 
came foreign secretary and secured notable successes at the 
assemblies of the League of Nations. He played a prominen al 


in setting up the disarmament conference at Geneva in 1932-3 fh 
Hendes 


he rig 


Snowden (see ENGLIsH History). ovet 
When this difference led to the breakup of the Labour 6° 4, 
ment and MacDonald formed his national government ? 
Henderson went into opposition and took over the leaders 
Labour party. After the general election of Oct. 1931 he va 
out a seat in parliament and devoted most of his time to dis fot 
ment work in Geneva. He was awarded the Nobel peace P 


ip of tht 
hip %, i 


34, He returned to the house of commons for the last time as 
19. a 

the member for Clay Cross through a by-election in 1933, but 
he did not resume the leadership of the Labour party. He died 
jn London on Oct. 20, 1935. Henderson was never a dramatic or 
imaginative character, but he had considerable administrative 
ability, firm judgment and complete integrity of purpose. He 
epitomized the central tradition of loyalty to the Labour party of 
those days and commanded the highest respect throughout the 
movement. 

See M. A. Hamilton, Arthur Henderson (1938), (R. J.) 

HENDERSON, LAWRENCE JOSEPH (1878-1942), US. 
physiologist, biochemist and sociologist whose initial investigations 
of acid-base equilibria in blood plasma led him to recognize physi- 
cal properties of matter uniquely related to the existence of life. 
He was born at Lynn, Mass., June 3, 1878, attended Harvard col- 
© lege and medical school, then studied in Strasbourg. Returning 
to Harvard university as instructor in biological chemistry in 1904, 
he remained on the medical faculty until 1911 when he transferred 
to the arts and sciences faculty. There he pioneered a famous 
course in the history of science and one in biochemistry. In 1920 
he founded the laboratory of physical chemistry in the medical 
school, In 1927 he organized the fatigue laboratory in the busi- 
ness school as another means of interdisciplinary study. 

His first book was The Fitness of the Environment (1913). In 
The Order of Nature (1917) he stressed the uniqueness of organ- 
isms. In 1919 he began to synthesize the reciprocal interrelations 
of oxygen, carbon dioxide and other components in blood. His 
Silliman lectures at Yale university summarized these researches 
in Blood (1928), In 1927 he first read the work of V. Pareto on 
social equilibriums. In it he found general concepts concerning 
multivariate systems. He thereupon extended his thinking to social 
Phenomena, He lectured on Pareto at the University of Califor- 
nia, Berkeley, in 1931, and in subsequent years conducted the 
7 Peis: at Harvard, which resulted in his Pareto’s General 
ociology (1935). 

Henderson admired French culture and British science, and he 
frequently visited Europe. In 1932 he organized the Society of 
Fellows at Harvard, by which 24 junior fellows are freed for inde- 
pendent studies, Henderson died at Cambridge on Feb. 10, 1942. 
(y Biographical Memoirs, National Academy of Senge a 

. . F. An, 

HENDERSON, SIR NEVILE MEYRICK (1882-1942), 

ritish diplomat, who, as British ambassador in Berlin from 1937 
n 1939, was closely associated with Neville Chamberlain’s policy 
a ement toward Hitler’s Germany, was born on June 10, 
ii iim educated at Eton college and joined the diplomatic 

in 1905. 

i fter Serving in various subordinate posts, Henderson became 
British minister in Egypt (1924-28), France (1928-29) and 
re (1929-35). “At this point he was recommended to the 
Naan secretary, Sir Samuel Hoare (afterward Lord Temple- 

ait as “the coming young diplomat in the foreign service. 
1937 i ed ambassador to Argentina in 1935, he was transferred in 
in 1039 Germany, where he stayed until the start of World War II 
seriously m Berlin he worked under severe nervous strain and was 

in the winter of 1938. Some observers considered 
a Cherie the appeasement policy even more vehemently 
account Sa ecain himself. Afterward he published his own 
fission IF final phase of Nazi aggression in Failure of a 
cilor in 1937 ). He was knighted in 1932 and made a privy coun- 
his fed, in London on Dec. 30, 1942. His autobiography, 
er the Bridges, was published posthumously in me 

(J. FiB: 
jal RICKS, THOMAS ANDREWS (1819-1885), US. 
fete Zae. vice-president of the United States in 1885, was 
over saitnesville, O., on Sept. 7, 1819. He graduated from 
cessful aires ege, Hanover, Ind., in 1841, and began in 1843 a suc- 
ks =. Be bi Identifying himself with Baga eee 

romi e state house of representatives in 1843, 
engin member of the convention for the revision of the 

ution in 1850-51, a representative in congress (1851- 
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55), commissioner of the U.S. 
general land office (1855-59), a 
USS. senator (1863-69) and gov- 
ernor of Indiana (1873-77). 
From 1868 until his death he was 
put forward for nomination for 
the presidency at every national 
Democratic convention except 
that of 1872. Both in 1876 and 
1884, after his failure to receive 
the nomination for the presi- 
dency, he was nominated by the 
Democratic convention for vice- 
president. In 1876, with S. J. 
Tilden, he lost the disputed elec- 
tion by the decision of the elec- 
toral commission, but he was 
elected with Grover Cleveland in 
1884. He died at Indianapolis 
on Nov. 25, 1885. 

HENGIST (Hencest) AND HORSA (f. c: a.p. 450), two 
brothers, legendary leaders of the first Anglo-Saxon settlers in 
Britain, went there, according to Bede, to fight against the Picts 
at the invitation of the British king Vortigern between A.D. 446 
and 454. The Anglo-Saxon Chronicle says that they landed at 
Ebbsfleet, Kent, and that Horsa was killed at a place called Aegels- 
threp in 455. Bede mentions a monument to him in east Kent. 
The chronicle says Hengist and his son Aesc (Oisc) began to reign 
in 455 and fought against the Britons in 456, 465 and 473, and it 
implies that Hengist died in 488, in which year it dates the succes- 
sion of Aesc to the throne of Kent. These dates, however, can- 
not be firmly relied on. As Bede says the settlers in Kent were 
Jutes, Hengist may perhaps be identified with the hero of this name 
mentioned in the poem Beowulf in connection with a tribe called 
Eotan (probably Jutes). In any case Beowulf shows that Hengist 
(which means “stallion”) is a possible personal name, though the 
combination with Horsa has been held to throw suspicion on the 
historicity of these persons. The Historia Brittonum of Nennius 
has a tale of Vortigern’s marriage with Hengist’s daughter and of a 
treacherous massacre of the Britons at a banquet. The historic 
kings of Kent traced their direct descent to Hengist. 

Breriocrapuy.—Bede, Historia ecclesiastica, bk. i, ch. 15, bk. ii, 
ch. 5; The Anglo-Saxon Chronicle; A. W. Wade-Evans (ed. and Eng. 
trans.), Nennius’s “History of the Britons” (1938); F. Klaeber (ed.), 
Beowulf and the Fight at Finnsburg, 3rd ed. (1950). (D. Wx.) 

HENGSTENBERG, ERNST WILHELM (1802-1869), 
German Lutheran theologian and editor whose career was impor- 
tant for two enterprises, both of them in defense of Lutheran ortho- 
doxy and in resistance to what he regarded as the rationalism 
rampant in the churches and especially in the theological faculties 
of Protestant Germany. He was born at Fröndenberg on Oct, 20, 
1802, and studied at Bonn. After completing his studies at Berlin 
he became professor of theology there, remaining until his death on 
May 28, 1869. 

Hengstenberg was the founder (1827) and for over 40 years the 
editor of the Evangelische Kirchen-Zeitung, a journal that cam- 
paigned against the “unbelief” and indifference of the state 
churches, pointed to the old ways of the Reformation confessions 
and served as a rallying point for conservatism, both theological 
and political. As his second weapon in the defense of orthodoxy 
he wrote his many biblical commentaries, chiefly on the Old Testa- 
ment, and his three-volume Christology of the Old Testament. 
These works opposed the growing reliance upon historical-critical 
interpretation and followed the traditional method of reading the 
Old Testament as a Christian book, filled with prophecies of the 
Messiah that were literally fulfilled in the coming of Jesus Christ. 
Through his books, most of which were translated into English dur- 
ing the author’s lifetime, Hengstenberg’s influence reached into 
Great Britain and America as well. (J. J. Px.) 

HENLE, FRIEDRICH GUSTAV JAKOB (1309-1885), 
German physician, one of the greatest anatomists of all time 
and the greatest histologist of his own time, was born July 17, 
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not quite in literature itself. He died at Woking on July 11, 19 
See John Connell, W. E. Henley (1949); J. H. abe! 
Batata (1945). A ERE Poeni x PN 

HENLEY-ON-THAMES, a market town and muni 
borough in the Henley parliamentary division of Oxfordshire. a 
on the left bank of the Thames, 35 mi. W. of London by ti 
and 574 mi. by river. Pop. (1961) 9,131. It lies at the foot of ty 
Chiltern hills where the river is crossed by a stone bridge of in 
arches built in 1786. Henley is celebrated for the annual 
Royal regatta, the principal gathering in England of amateur mp 
men from all over the world, first held in 1839 and usually taki 
place in the first week of July (see Row1nc). The parish chur) 
(Decorated and Perpendicular) has a tower of intermingled fin 
and stone, attributed to Cardinal Wolsey but more probably erect 
by Bishop John Longland; next to it is the 14th-century Chany 
house. 

Henley-on-Thames was a manor of the crown in Domesty 
Book and was granted (1337) to John de Molyns, whose fanily 
held it for about 250 years. It was incorporated in 1526. Henly 
suffered from both parties in the Civil War; later, in 1688, Willan 
III in his march on London received there a deputation from tk 
lords. The prosperity of the 17th and 18th centuries was ab 
tributable to glass, lace and malt and to the corn and wool trade 
Modern Henley is mainly a riverside resort, with market gardening, 
brewing and engineering industries. There is considerable rivet 
fishing. 

The Thursday market was granted by King John and the Cops 
Christi fair by Henry VI. At Shiplake-on-Thames, 34 mi, w 
stream, is the Andrew Duncan convalescent home for boys, opened 
in 1950. 

HENNA is the Persian name for a small shrub (Laws 
inermis) found in Asia, Australia and along the African coasts of 
the Mediterranean, where it is frequently cultivated. It forms! 
slender plant, from 8 ft. to 10 ft. high, whose branchlets harden 
into spines with age; it bears opposite lance-shaped smooth leaves, 
which are entire at the margins, and small white four-petal 
sweet-scented flowers disposed in panicles. Itis grown as an om 
mental in the subtropical region of the U.S., where it is called mi 
gnonette tree, and in greenhouses elsewhere. In England itis cà 
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1809, at Fürth. After studying medicine at Heidelberg and at 
Bonn, where he took his doctor’s degree in 1832, he became prosec- 
tor in anatomy to Johannes Müller at Berlin. He published three 
monographs on new species of animals and papers on the structure 
of the lacteal system, the distribution of epithelium in the human 
body, the structure and development of the hair, and the formation 
of mucus and pus. In 1840 he became professor of anatomy at 
Zürich. In 1844 he was called to Heidelberg and in 1852 he joined 
the faculty at Göttingen. About this period he was working on his 
system of general anatomy, which formed the sixth volume of a 
treatise by S. T. von Sömmerring. He published a zoological mono- 
graph on the sharks and rays, in conjunction with Müller. His 
famous Manual of Rational Pathology (1846-53) marked the be- 
ginning of a new era in pathological study. The facts of disease 
were systematically considered with reference to their physiologi- 
cal relations. The Handbook of Systematic Human Anatomy 
(1866-71) was of great scientific merit and of epoch-making im- 
portance. During the latter half of his life Henle’s researches were 
mainly histological in character, his investigations embracing the 
minute anatomy of the blood vessels, serous membranes, kidney, 
eye, nails, central nervous system, etc. He died at Göttingen on 
May 13, 1885. 

See F. H. Garrison, Introduction to the History of Medicine, 4th ed. 
(1929) ; N. Robinson, The Life of Jacob Henle (1921). (F. L. A.) 

HENLEY, JOHN (1692-1756), English eccentric, commonly 
called “Orator Henley,” was born the son of a curate, at Melton 
Mowbray on Aug. 3, 1692. Educated at St. John’s college, Ox- 
ford, and ordained in 1716, he held several cures before opening 
his own “oratory chapel” in London (1726). Sir Robert Walpole 
paid him £100 a year (1730-41) to edit the weekly Hyp-doctor 
in answer to attacks by the Craftsman. He died at Lincoln’s Inn 
Fields on Oct. 14, 1756. Alexander Pope satirized Henley in the 
Dunciad and William Hogarth portrayed him in prints. 

See I. Disraeli, Calamities of Authors (1881). 

HENLEY, WILLIAM ERNEST (1849-1903), English poet 
whose best-known poem, /nvictus (1875), concludes with the lines 
I am the master of my fate: 

I am the captain of my soul. 
He was also a critic and editor, but is remembered today less for 


his own work than as the friend of Robert Louis Stevenson and as 
the leader of a group of writers, Tory and imperialist, including 
Rudyard Kipling and Charles Whibley, who in the 1890s acted as 
a kind of countermovement to the so-called fin de siècle “deca- 
dents.” He was born at Gloucester on Aug. 23, 1849, and as a child 
contracted a tubercular disease that affected his bone structure and 
necessitated the amputation of one foot. It was while he was in 
Edinburgh infirmary in 1874 that he met Stevenson (who based 
part of the character of Long John Silver, in Treasure Island, on 
his crippled but violent and hearty friend) and wrote the impres- 
sionist poems, in free verse, owing something to French models, 
about hospital life, which established his poetic reputation, These 
poems were included in his volume A Book of Verses (1888). The 
rest of his best-known work is contained in London Voluntaries 
(1892-93) and Zn Hospital (1903). 

Henley earned a living mainly as an editor, the most brilliant 
of his journals being the Scots Observer of which he became editor 
in 1889. This journal transferred to London in 1891 and became 
the National Observer. He projected the series of “Tudor Trans- 
lations” on which his assistant Charles Whibley did useful work, 
and with T. F. Henderson edited the centenary edition of the poems 
of Robert Burns, still a very valuable edition, though Henley’s bio- 
graphical essay in its reaction against whitewash and hagiography 


Egyptian privet, and in the West Indies, where it is nat 
Jamaica mignonette, 

A paste made of powdered henna leaves is of ancient repute 
a cosmetic, It has been used. by Egyptian and Indian women lt 
dye their fingernails and other parts of their hands and feet 
orange-red colour, which is considered to add to their beauty. 
colour lasts for three or four weeks. It is moreover used fot ye 
ing the hair and beard, and even the manes of horses; an the 
same material is employed for dyeing skins and morocco lea 
a reddish yellow. The practice of dyeing the nails was comm 
among the Egyptians, and not to conform to it would have fi 
considered indecent. It has descended from very remote #8 
is proved by the evidence afforded by Egyptian mummics, 
nails of which are most commonly stained a reddish hue. oe 
is also said to have been held in repute among the Hebrei 
sidered to be the plant referred to as camphire in the Bible 
of Solomon i, 14; iv, 13). Mohammed, it is said, bat: te 
as a dye for his beard, and the fashion was adopted y 
caliphs. Jë 

The preparation of henna powder consists in reducing the sii 
and young twigs to fine particles, catechu or lucerne leaves zi 
pulverized state being sometimes mixed with them. ap Ht 
quired for use, the powder is made into a pasty mass Wiii 


water, and is then spread upon the part to be dyed, bed 
generally allowed to remain for one night. The distille 
from the flowers is used as a perfume. scan W 
HENNEPIN, LOUIS (c. 1640-after 1701), Francis’ ed tht 
sionary and explorer, was born at Ath, in Hainaut, and j dal 
Franciscan order at an early age. In 1675 he went t0 ih 


exaggerates the wild side of Burns’s character. His later years 
were saddened by a gradual estrangement from Stevenson, after 
Stevenson’s marriage, and by grief for his beloved daughter, who 
died as a child. He earned much opprobrium for a “debunking” 
article on Stevenson written after Stevenson’s death. Passionately 
affectionate, one-sided and quarrelsome, Henley was too impatient 


a writer ever to achieve formal perfection in verse or urbane bal- company with a Recollect mission, crossing in the same pecat 
ance in his critical prose. He was also rather tiresomely mannered René Robert Cavelier, sieur de la Salle, whose chaplain he ditio 
in both prose and verse. But he was a good editor and a domi- in1678. In 1679 Hennepin accompanied La Salle on his Pach 


They 


nating personality and has a place in the history of literature, if through the Great Lakes to the region of Illinois. 
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the'site of Peoria in Jan. 1680 and built Fort Crèvecoeur there, 
La Salle was compelled to return to Fort Frontenac for supplies, 
and Hennepin and the remainder of the party were dispatched to 
explore the upper Mississippi, In April they were captured by 
Sioux Indians, whom they accompanied on several hunting expedi- 
tions, during the course of which they reached the falls of St. 
Anthony, where Minneapolis stands, Hennepin was rescued by 
Daniel Greysolon, sieur du Lhut (Duluth), in July 1680 and went 
to Quebec. Returning to France in 1682, he published his Descrip- 
tion de la Louisiane (1683; new Eng. trans., 1938), a full account 
of his exploits and an immediate popular success. After La Salle’s 
death (1687), however, he brought out a revised account, Nouvelle 
découverte d'un très grand pays situé dans l'Amérique (1697; Eng. 
trans., 1698, ed. by R. G. Thwaites, 1903), in which he claimed to 
have explored the Mississippi to its mouth. This bold assumption 
was soon discredited, and Hennepin’s otherwise valuable contribu- 
tions'to the history of New France and to American ethnology are 
looked upon with suspicion. For reasons unknown he incurred his 
order's displeasure and spent his last years in obscurity, being last 
heard ofin Rome in March 1701. 
See Justin Winsor, Narrative and Critical History of America (1889) ; 
ae (ie, Stanislas le May), Bibliographie du Père Louis Hennepin 
HENNER, JEAN JACQUES (1829-1905), French painter, 
best known for his rather sensuous pictures of nymphs and naiads 
in vague landscape settings, and of idealized, almost symbolist, 
heads of young women and girls: He also painted a number of 
portraits in a straightforward naturalistic manner. Henner was 
bor on March 5, 1829,at Bernweiler, Alsace, and studied at 
Strasbourg and at the Ecole des Beaux-Arts in Paris under Michel 
Drolling. In 1858 he’ won the Prix de Rome, and he spent the 
years 1859-65 in Italy where the chiaroscuro, colour and senti- 
ment of the paintings of Correggio and Giorgione made a lasting 
impression on him. 
Henner exhibited regularly at the Paris salon and was one of the 
i mie artists of his day, but his reputation was already in 
ne at the time of his death in Paris on July 23, 1905. 
on Bénédite, articles in Gazette des Beaux Arts, i and ii (1906), 
and i and ii (1908). (A. Bs.) 
m ENOGAMY, a term used to denote the custom by which 
d »and only one, member of a family is permitted to marry. The 
assic case is that of the patrilineal Nambudiri Brahmans of Mala- 
hin state, India, where only eldest sons were per- 
Poh 0 marry Nambudiri women and have legitimate children. 
i a Sons entered into sambandham unions with the matrilineal 
Dies aed women of a lower caste, but the children here be- 
h eed Nayar taravad or lineage household. Faro 
fd Yo tins is concerned with the need to keep property intac 
mit the number of legitimate heirs, but is also buttressed 


bythe teachings of Manu and belief in reincarnation. In the Mala- ` 


ma it likewise represents an accommodation between the 
tionally ti Brahmans and the Nayar caste, where the men tradi- 

Y Spent several years in the military service of the ruler. 
One thee henogamy is sometimes extended to situations where 
Which ar T of the family is required to marry according to rules 
mätrilineal G binding on other members of the family. Among the 
tighter h Garos and some other groups in Assam the youngest 
cession i a S a special position with regard to inheritance and suc- 
elder nee formerly had to marry a particular relative, whereas 

uch t ters were free to make their own arrangements. 
erti ustoms: řepresent adjustments to specialized situations 

n survivals of earlier stages, as once thought. 

HENR: (F. R. E.) 
the Ash G ROBERT (18651929), U.S. painter, the leader of 
istor, co 4 School and one’ of the most influential teachers in the 
865," ye gr orican art, was born in Cincinnati, O., June 25, 
Philadel r Studied at the Pennsylvania Academy of Fine Arts, 
came Ai a, and in Paris, and on returning to the United States 
in Philaq rane an instructor at the Women’s School of Design 
stratoj phia. His vigorous ideas attracted a group of young 
and iy for the Philadelphia press: J. Sloan, E. Shinn, G- Luks 
* Glackens: From 1896 to 1900 he was again in Paris 
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and exhibited at the salon. He settled in New York city, where 
in 1908 he was among the painters who exhibited together and 
came to be known as The Eight. During an extremely active life 
as an artist, Henri exercised considerable influence as a portrait 
painter. From 1915 to 1923 he taught at the Art Students’ league, 
New York city. 

Henri’s book, The Art Spirit, embodying his conception of art 
as an expression of love for life, was first published in 1923 and 
maintained a continuing popularity among artists and art students. 
He died'in New York city, July 12, 1929. 

HENRIETTA MARIA (1609-1669), queen consort of 
Charles I of Great Britain, was born on Nov, 25 (new style; 
Nov. 15, old style), 1609, the youngest daughter of Henry IV of 
France and Marie de Médicis. From the beginning Henrietta 
Maria’s life was spent in an atmosphere of political turmoil. Her 
father was assassinated a few months after her birth, and when she 
was seven her mother was banished from Paris. Her marriage with 
Charles was arranged after the negotiations for his proposed match 
with the Spanish infanta had broken down; a ceremony by proxy 
took place on May 11, 1625 (N.S.), followed by another, with 
Charles, at Canterbury on June 13 (O.S.). The child queen (she 
was then 15) was small, inexperienced and had no knowledge of 
English. She was treated with insolence by Charles’s favourite, 
the duke of Buckingham, and a year after her arrival the king 
ordered the entourage which had accompanied her from France to 
return home, But after the assassination of Buckingham (Aug. 
1628), who had been one of the principal causes of misunderstand- 
ing between the king and queen, Charles fell in love with his wife. 
Their first child, Charles (b. 1629), died shortly after birth, but 
there followed Charles (afterward Charles II) in 1630, Mary in 
1631, James (afterward James II) in 1633, Elizabeth in 1635, Anne 
in 1637, Katharine in 1639 and Henry in 1640, These years were 
happy ones for the queen, only slightly marred by the visit to Lon- 
don in 1638 of her formidable mother. 

As the Civil War approached, everything changed. Henrietta 
Maria, who was devoted to her husband, showed the courage and 
determination natural to a daughter of two strong-minded parents; 
but she did not understand English politics and thought that a 
military coup would overthrow the parliamentarians. She left for 
the Netherlands early in 1642 to sell jewels and raise funds for the 
king and returned with munitions in Feb. 1643. She then landed 
at Bridlington, Yorkshire, having been protected on the voyage by 
a Dutch naval escort, and reinvigorated the royalist cause in York- 
shire. After some adventures she joined her husband at Kineton 
in Worcestershire in July 1643 and accompanied him to his war- 
time capital of Oxford. The parliamentarians nicknamed her the 
“Generalissima” as she always pressed bold measures on the king. 
Her youngest child, Princess Henrietta Anne, was born at Exeter 
in June 1644. Since the royalist cause was then desperate, Henri- 
etta Maria returned to France, accompanied by her loyal servant, 
Lord Jermyn. She never saw her husband again. She settled for 
a time in the Louvre and later in the Palais Royal, but after the 
execution of Charles I, played little further part in politics. An 
attempt to convert her youngest son, Henry, duke of Gloucester, 
to Roman Catholicism alienated her from her eldest son, Prince 
Charles. She founded a convent at Chaillot where she spent much 
time. After the Restoration she visited England (Oct. 1660) and 
was granted a pension of £60,000 a year. She paid two further 
visits to England but was not comfortable there and finally re- 
turned to France in 1665 and died at the chateau of Colombes near 
Paris on Sept. 10 (N.S.; Aug. 31, 0.S.), 1669. 

See Carola Oman, Henrietta Maria (1951). (M. P. A.) 

HENRY (Holy Roman emperors) : see Henry, German kings. 

HENRY (c. 1174-1216), Latin emperor of Constantinople 
from 1206 to 1216, was a younger son of Baldwin, count of Flan- 
ders and Hainaut (d. 1195). Having joined the fourth crusade 
about 1201, he distinguished himself at the siege of Constantinople 
in 1204 and elsewhere, and soon became prominent among the 
princes of the new Latin empire of Constantinople. When his 
brother the emperor Baldwin I was captured by the Bulgars at the 
battle of Adrianople in April 1205, Henry was chosen regent of the 
empire, succeeding to the throne when the fact of Baldwin’s death 
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seemed to be confirmed. He was crowned on Aug. 20, 1206. 
Henry was by far the most capable and energetic of the Latin em- 
perors. His reign was largely spent in defending and enlarging the 
conquests of the Franks, Lombards and Venetians against the Bul- 
gars in the north and against the successors of the Byzantine 
empire in the east and west, Theodore I Lascaris in Nicaea and 
Michael I Angelus in Epirus. By bold strategy and clever diplo- 
macy he held all his enemies at bay and bound them by agreements 
to recognize the existence and the rights of a Latin empire in the 
Greek and Slav world. He also crushed a dangerous rebellion of 
Under his firm but intelligently 
tolerant administration many Greeks became almost resigned to 
the shame of occupation by the Latins. He died, poisoned, it is 


the Lombard knights in Greece. 


said, by his Bulgarian wife, in Thessalonica on June 11, 1216, 
See J. Longnon, L’Empire latin de Constantinople (1949). 


(D. M. N.) 

HENRY, the name of four kings of Castile. 

Henry I (1203-17), king of Castile from 1214 to 1217, was the 
youngest son of Alfonso VIII and Eleanor of Aquitaine. He was 
killed in an accident (June 6, 1217) while still a minor. 

Henry II (1333-79), king of Castile from 1369 to 1379, was 
born at Seville in 1333, the illegitimate son of Alfonso XI. After 
the accession (1350) of his half brother Pedro I, Henry devoted 
himself unremittingly to the task of seizing a throne denied him 
by his illegitimacy. Finding little support for his ambitions at 


home, he spent ten years abroad, in France and Aragon, awaiting 
the moment when he could have himself installed in Castile by 


foreign troops and conducting a violent propaganda campaign 
against Pedro. The latter, however, was as determined and ruth- 
less as Henry and did not lose control until 1366, when Henry in- 
vaded Castile with the veteran mercenaries of the compagnies, fi- 
nanced by Charles V of France, the francophile pope Urban V and 
the king of Aragon. Henry was crowned at Burgos (March 29, 
1366) under the protection of Bertrand du Guesclin (g.v.), but 
Pedro invoked the Anglo-Castilian alliance and the usurper fled the 
country after being routed by the army of Edward, the Black 
Prince, at Najera (April 3, 1367). He soon returned, defeating 
and murdering Pedro with his own hand at Montiel (March 23, 
1369). His consequent usurpation of the Castilian throne founded 
the dynasty of Trastámara. 

Henry, who had not hesitated to wage war on his fellow country- 
men to force them to accept him, now alienated crown lands whole- 
sale to satisfy his Castilian and foreign supporters. He was also 
obliged to repay his debt to Charles V by actively entering the 
Hundred Years’ War as an ally of France against England. Span- 
ish historians are inclined to interpret favourably Henry’s brief 
reign since, during it, Castile re-established its peninsular hegem- 
ony and played a significant part in European affairs, the Castilian 
fleet winning notable victories against the English. But it is dif- 
ficult to see how Henry’s career in any way served Castilian inter- 
ests, and his successors were left to face the grave political, 
financial and social consequences of the usurpation, He died at 
Santo Domingo de la Calzada in 1379. 

Henry III (1379-1406), king of Castile from 1390 to 1406, was 
born at Burgos in 1379, the son of John I. As prince of Asturias, 
Henry married in 1388 Catherine, daughter of John of Gaunt, 
duke of Lancaster, as part of the dynastic settlement between his 
father and Lancaster. After the usual troubled minority, marked 
by violent anti-Jewish pogroms, Henry ruled personally from 1393 
and effectively re-established the crown’s authority, During his 
reign the Castilian fleet won fresh successes against England and in 
the Mediterranean, while Castile emerged without disaster from a 


renewal of the war with Portugal (1396-98). More constructively, . 


the Canary Islands were colonized, under Henry's sponsorship, by 
Jean de Béthencourt and Gadifer de la Salle. 

Henry IV the Impotent (1425-74), king of Castile from 1454 
to 1474, was born at Valladolid in 1425, the son of John II. Henry 
possessed a yacillating and incompetent personality and his reign 
was marked by continual civil war, court scandals and rumours— 
never entirely substantiated—of the king’s own sexual abnormali- 
ties. His heiress, Joan (Juana “la Beltraneja”), was rejected by 
the nobles as they believed Henry not to be her father. The con- 
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temporary satirical poem, the Coplas de Mingo Revulgo, sive, 
vivid picture of the deplorable state of Castile under ‘the fe 
Trastamaran king. Henry died in Madrid in Dec: 1474 and yo: 
succeeded by his sister Isabella I (g.v.). (PLE, R) 
HENRY I (1068-1135), king of England, fourth but third sy. 
viving and youngest son of William the Conqueror and 
Matilda, was born in England in 1068. In 1086 he was knighted 
his father at Westminster. At the Conqueror’s death in the folly. 
ing year Henry received no land but a legacy of 5,000 pounds of 
silver. His eldest brother Robert Curthose succeeded to the Nw 
man duchy and the second brother, William Rufus, took the 
lish crown, Henry bought the Cétentin from Duke Robert, 
founding the close connection with western Normandy that wast 
stand him in good stead all his life. In 1090 he supported the duly 
against Rufus, but in the next year the two elder brothers join 
forces to drive Henry from the duchy, and for two years he live 
precariously, till the townspeople of Domfront, rebelling again 
Robert of Belesme, took him as their lord. Henry then allied wit 
Rufus, and from 1096, when Duke Robert pawned Normandy ty 
Rufus so that he could be a leader of the first crusade, until 110) 
he remained in the English king’s service. He was a memberii 
the hunting party in the New Forest on Aug. 2, 1100, when Ruf 
was killed by an arrow, shot, as is usually believed, by Walter Tit, 
lord of Poix. It cannot be proved that Rufus” death was not ac 
dental, or that, if it was deliberate, Henry was privy to the del 
But Tirel was brother-in-law of Gilbert and Roger de Clare wh 
were also with the hunting party, and Henry afterward show 
favour to the related families of Clare and Giffard into which Ti 
had married, Duke Robert was still on his way home from thk 
east and Henry acted swiftly... ‘To make good his claim tote 
throne he needed money, baronial support and the blessing of tt 
church. He rode to Winchester and seized the royal treasure i 
spite opposition from William of Breteuil, son of William fiz 
Osbern, earl of Hereford and ally of Robert of Belesme, whos? 
ported Duke Robert's claims. ‘ 
Accession.—On Aug. 5, 1100, Henry was crowned at Westi 
ster by Maurice, bishop of London, and Gerard, bishop of Hat 
ford: Anselm (see ANSELM, SAINT), archbishop of Canterbury, W 
still in exile, and the new king could not even wait for the ei 
of the aged Thomas, archbishop of York.. Henry; however m 
conciliatory letter, invited Anselm to return, and until early 


1103 his relations with the church were harmonious. The 


mitted the enormities perpetrated by Rufus and promised {ree 
to the church, adherence to the accepted rules of feud 
and—for the mass of the people—remission of the bees 
(penalties for unexplained killings), firm peace and the ta 
King Edward the Confessor.” Powerful. baronial suppa d 
forthcoming from the Clares and the Beaumonts (Henry; ppt 
Warwick, and his brother Robert, count of Meulan), and ere 
was even made to native English sentiment when Henry M til) 
(Nov. 11, 1100) Edith of Scotland (who took the name Mi be 
She was the daughter of King Malcolm III and thro rept 
mother Margaret, the great niece of Edward the Confesso! Hot 
sented the old West Saxon dynasty. On March 10, LO 
made a military alliance with Count Robert LI of F! landes 
Duke Robert. The speed and skill of Henry’s coup ere 110l 
duke’s cause virtually hopeless. On invading England (J Y oh 
he was easily forced to withdraw his claims (treaty of jee d 
and his more dangerous supporter Robert. of Belesme ngt 
feated in 1102. It was now Henry’s turn to carry the 0 
south of the channel. Flambard, who had escaped from | thet” 
(Feb. 1101) to help Curthose, was reconciled at Alton a ig 
after intrigued in Normandy against the duke. The onl 
of Henry’s attack on Normandy came on Sept. 28, 110 tne bal! 
40 years after the Norman landing at Pevensey—W! q Bret 
of Tinchebrai. Henry, relying on his west Norman ani pott 
allies, put to flight Robert of Belesme and captured Duke wed 
who remained in prison till his death in 1134. Henry alor 


A dui 
duke’s son William Clito to go free but appropriated the 


= 


thus giving England the first of those large territorial commitments 
south of the channel which it was to have until the 15th century. 
Although William Clito (d. 1128) was the focus of several/baronial 
plots and rebellions, Henry’s control of England and Normandy 
was never in doubt, but he was troubled by the enmity of the 
kings of France and anxieties about the succession, Queen Matilda 
died in 1118, and the king’s only son William was drowned in the 
White Ship in 1120, There remained an‘ only daughter, Matilda 
(Maud), who ma pa epee first (1114) oe ee Henry 
V, after whose death (1125) she was married (1128) to Geoffre 
Plantagenet, count of Anjou. This attempt to end the traditional 
animosity of Normans and Angevins eventually proved highly suc- 
cessful, in that the eldest son of the marriage, Henry II, became 
king of England as well as duke of Normandy and count of Anjou. 
It was proof of Henry’s fears for the future and of his strength 
of character that in Jan, 1127 he compelled the English baronage 
totake an oath of fealty to Matilda as his heir. 

Relations With the Church—In church-state relations 
Henry I's reign was in some respects the most important period 
between the Norman Conquest and the time of ‘Henry VIII. 
Henry I inherited and strove to preserve a large measure of con- 
trol over the church, especially in appointments to bishoprics and 
abbacies. In practice the king chose new bishops, received their 
homage and fealty as vassals, and invested them with their sees by 
bestowing the symbolic ring and staff. This custom was strongly 
opposed by the reforming party within the church, which sought to 
exalt the priestly order above lay society and make bishops inde- 
pendent of secular authority: Unlike his predecessor, Henry was 
hot irreligious, ‘but for him bishoprics and abbeys were not only 
spiritual offices but also great fiefs, disposing of much wealth and 
often owing the crown’ military services. The churchmen who 
me ie re therefore be acceptable to the king and tied to 

im by feudal bonds. The opposing views came into conflict in 
1102, when’ Archbishop Anselm refused to consecrate bishops 
elect who had taken ring and staff from the king, From 1103 to 
1106 Anselm and Pope Paschal II strove in vain to persuade 
Henry to relinquish investiture and the claim to homage. At Laigle 
(Normandy) in July 1105 a compromise was put forward, perhaps 
devised “by Henry’ himself, which eventually formed the basis of 
What Proved a permanent agreement (London, 1107). By this, 
ie would not be withheld from bishops elect; the king 
sto xh “et aoe: investiture, but a pape? wonyide TA 

receive their temporalities before being invested ai 
pe by the appropriate ecclesiastical authority. Thus ef- 
ha ce control was preserved and until the 16th century 

eh ees followed this pattern. J 
Bet ee and Character.—Henry I had the avarice 
ain entless energy typical of his race. His highly efficient gov- 
a a followed the lines laid down by the Conqueror and Rufus, 

e tine aces systematic and for the feudatories more oppressive: 
eet dike outstandingly able administrators, such as Robert, 
italy R eulan, Ralph Basset and his son Richard, and, most 
Bet at it a ty se 

h P er, assisted in his later years 
cn bishop of Ely, the treasurer. The use of royal writs to 
tended a rae S will to\all parts of the realm was greatly ex- 

ous a sen and through the medium of ies br 
available to As pa and hundred royal erg bega to i Eag 
fined fo yal rdinary freeman, instead of being virtually con 
tovernniens feudal tenants in chief. In property disputes, Henry's 
tenants Belay noteworthy for its insistence that actions between 
acting by qi ferent lords must be heard in the shire court, often 
that no on rect royal precept, and for the beginnings of the rule 
“Wit of rights uo, be challenged in his freehold without a royal 
Was Misting $ being first obtained. Criminal law under Henry z 
Money Westen thieves were hanged and dishonest coiners 0 
De; Te mutilated. Local communities were expected to co- 

Tale With the king’s ati eee ircuits became 
More freque i ing’s itinerant justices, whose circwts f 
trial, “Th nt and regular, in presenting suspected criminals ‘or 
dared to S days,” wrote an admiring contemporary, “no man 
The king’ Wrong another. He made peace for man and beast. 
S Peace was expensive, and fiscal administration, through 
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the exchequer and sheriffs, was so efficient that it seemed like op- 
pression, 

Henry, whose second marriage (1121) to Adelaide of Louvain 
proved childless, begot more bastards than any other English king, 
9 sons and 11 daughters. Among them were Robert, earl of 
Gloucester, who played a leading role during Stephen's reign, and 
Sibyl, queen of Scots (1107-22), Though not nicknamed “Beau- 
clerk” until the 14th century, Henry was an exceptionally well- 
educated layman, the first literate English king since Alfred. 
Conventionally pious, Henry protected churchmen and their prop- 
erty and founded Reading abbey in whose church he was buried. 
He died at Lyons-la Forét in eastern Normandy on Dec. 1, 1135. 

BrisriocrapHy—H. Boehmer, Kirche und Staat in England und in 
der Normandie (1899) ; C. W. David, Robert Curthose (1920); A. L. 
Poole, From Domesday Book to Magna Carta, 2nd ed. (1955); N. F. 


Cantor, Church, Kingship and Lay Investiture in England (1958). 
(G. W. S. B.) 


HENRY II (1133-1189), king of England from 1154 to 1189 
and one of the most powerful and respected rulers of western Eu- 
rope in the second half of the 12th century. The son of Geoffrey 
Plantagenet, count of Anjou, by Matilda, daughter and heir of 
King Henry I of England, he was born at Le Mans on March 5, 
1133. While his mother’s supporters were making war on Stephen, 
Henry was brought to England (1142) and placed under a tutor, 
Master Matthew, at Bristol. His early teachers also included 
Adelard of Bath, the famous scientist, and William of Conches. 
His schooling was thorough, and he came to the throne fully liter- 
ate, fluent in French and English, and with a good knowledge of 
Latin. In 1144 he returned to Normandy, which his father had 
won from Stephen on his behalf, but in 1147 he undertook a cam- 
paign in England which ended in ignominious failure. His next 
visit (1149) began more auspiciously: he was knighted at Carlisle 
by his great-uncle King David I of Scotland, whose military help 
he sought, but their ensuing attack on Stephen failed, and Henry 
was forced to escape to Bristol by hidden ways. Stephen re- 
mained secure on the throne, but lost heart when his elder son 
Eustace died in Aug. 1153. Before this, Henry had been recog- 
nized as duke of Normandy (1150), and on his father’s death in 
1151 had succeeded as count of Anjou. In May 1152, Henry 
married Eleanor, in her own right-duchess of Aquitaine, whose 
marriage to King Louis VII of France had been annulled two 
months previously. The marriage made Henry ruler of much of 
the greater part of France, and he was a power to be reckoned 
with when he came to England in Jan. 1153. Landing probably 
at Bristol, he took Malmesbury and won over Robert, earl of 
Leicester, and other magnates. He then occupied important mid- 
land strong points, and came in July to Wallingford, which with 
amazing steadfastness had held out for the Angevins throughout 
the civil war. There he made a truce with Stephen, and by a 
formal treaty at Westminster late in 1153 Stephen accepted Henry 
as his heir, to the exclusion of his younger son William. Stephen 
died in Oct. 1154, and Henry was crowned on Dec. 19, 1154. 

Accession and Policy.—The new king, only 21 years old, was 
helped by the universal desire for strong government after the 
horrors of the anarchy. From the start Henry’s aim was to re- 
store royal authority, power and possessions to what they had been 
under Henry I, but his achievement surpassed his intention and 
he made the crown appreciably more powerful than it had been 
in his grandfather's day. Unlicensed baronial castles were de- 
molished, recalcitrant barons punished and full support was given 
to the county justiciars and sheriffs in keeping peace and dispensing 
justice. A plan to conquer Ireland (allegedly “given” to Henry 
by Pope Adrian IV in 1155) was temporarily dropped, but in 
1157 King Malcolm IV of Scotland was forced to give up Cum- 
berland, Westmorland and Northumberland (continued possession 
of which had been promised to the Scots by Henry himself in 
1149), while an invasion of north Wales fixed Owain Gwynedd’s 
frontier at the river Clwyd. In 1159 Henry led an army to Tou- 
louse to enforce his wife’s claim to that county, but when the 
king of France hurriedly occupied Toulouse Henry called off his 
attack, lest defiance of his feudal superior should set a bad ex- 
ample among his own vassals. 

The Quarrel With Thomas Becket——Henry appointed out- 
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standing officers to key positions: Richard de Lucy and Earl Rob- 
ert of Leicester, joint chief justiciars; Nigel, bishop of Ely, treas- 
urer; and, as chancellor, Thomas (4) Becket, an able clerk and 
protégé of Archbishop Theobald of Canterbury. Becket and Henry 
became firm friends, and the king, making his chancellor arch- 
bishop on Theobald’s death in 1162, planned with his help to re- 
store the old boundaries of royal jurisdiction vis-à-vis the church, 
widely encroached on during Stephen’s reign. To Henry’s aston- 
ishment and fury, Becket took his stand upon the most extreme 
claims of clerical privilege, especially on the treatment of men 
in clerical orders accused or convicted of crime. Henry wished 
such men, if convicted in the church courts, to be handed over for 
punishment to the secular arm, In 1164 he drew up the Consti- 
tutions of Clarendon (g.v.), which provided for “criminous clerks” 
on these lines and also surveyed the whole field of relations be- 
tween crown and church, including episcopal appointments, and 
aimed at a return to the “ancient customs” of Henry I’s time. 
After first rejecting and then accepting the “ancient customs,” 
Becket again refused to agree to them and was supported by papal 
condemnation of most of the constitutions. In a council at North- 
ampton (Oct. 1164), a charge of contempt of the king’s court 
was trumped up against Becket, and the king asked him to ac- 
count for money which had passed through his hands when chan- 
cellor. Fearing physical violence, Becket fled to France, and for 
the next six years Henry kept him in exile, engaging in halfhearted 
negotiations for his return or deposition with the pope, the king 
of France and the emperor. In 1170, Henry proceeded with his 
plans to have his eldest surviving son Henry crowned in his own 
lifetime to ensure the succession. In defiance of papal prohibition 
and Becket’s strident protests, the “Young King” was crowned in 
June by Roger, archbishop of York. After a show of reconciliation 
(July), which allowed Becket to return to Canterbury, the primate 
suspended or excommunicated his suffragans who had assisted at 
the coronation. In his rage, Henry uttered words which formed 
the pretext for four household knights to hasten to Canterbury and 
murder the archbishop in his cathedral (Dec. 29, 1170). At first 
the effect of the murder was a setback for Henry’s ecclesiastical 
policy, but ultimately the crown lost very little by it: “benefit 
of clergy,” the immunity of clerks to prosecution for felony in 
the secular courts, remained, but its operation was restricted by 
the vigilance of the royal judges. 
Wars in Ireland and on the Continent.—An unexpected 
outcome of the struggle was Henry II’s “conquest” of Ireland, 
where he found a refuge from the storm which broke after the 
murder. Some of Henry’s vassals from south Wales, hard pressed 
by the Welsh, found an outlet for their energies and the prospect of 
land in eastern Ireland, to which they gained entry by exploiting 
local squabbles. Alarmed lest they become too independent, Henry 
came in’ person (1171) and annexed Ireland as a lordship of the 
English crown, making his youngest son John lord of Ireland 
(1177) and administering the country on his behalf. Despite a 
setback in Wales in 1165, Henry II found it easier to exert a 
dominant influence north of the channel than on the continent. His 
sons, Henry, Richard, Geoffrey and John, to whom he denied real 
power, cared little for England and fought for a share of Henry’s 
continental fiefs, aided by their mother who was too proud to 
tolerate her husband’s persistent infidelity. In 1173, the Young 
King and his brothers, backed by Eleanor, King Louis VII of 
France, Count Philip of Flanders and King William of Scotland, 
rebelled against their father and were joined by powerful barons 
on both sides of the channel. Leaving England in charge of 
Richard de Lucy and Ranulf de Glanville, Henry fought off the 
rebel attacks on Normandy and Anjou. In 1174 he crossed to 
England, now the scene of greatest danger, especially from the 
Scots’ invasion of Northumberland. But on July 13 the king of 
Scots was captured at Alnwick, and thereafter the rebellion, the 
gravest challenge Henry ever had to face, collapsed. William the 
Lion acknowledged Henry’s overlordship of Scotland (Falaise, 
1174), and the French threat receded until the king’s closing years. 
The Young King died in 1183, and Henry, though recognizing Rich- 
ard’s right to succeed to the throne, took the part of Geoffrey and 
of John, his favourite, against their brother. It was during a cam- 
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paign which Richard, in alliance with the French king Phi 
conducted against him that Henry, shocked by the tread 
John and. overcome by illness and shame, died, at Chinon. 
July 6, 1189. In addition to five sons, Henry and Eleanor tf 
three daughters who made marriages of great political importante; 
Matilda to Henry the Lion, duke of Saxony and Bavaria (1168) 
Eleanor to Alfonso VIII of Castile (1170), and Joan to Willian 
IL of Sicily (1177). Henry’s bastards included Geoffrey, arc 
bishop of York (1191-1212), and William Longsword, earl ¢ 
Salisbury (d. 1226). 

Administration —Henry II's government shows many pointi 
of continuity with that of his Anglo-Norman predecessors, es 
cially Henry I. He maintained the shire and hundred) courts, an 
the sheriff remained the pivot of local administration, although 
after the drastic inquiry into the sheriffs’ conduct in 1170 may 
were changed and the sheriffs’ position became more’ subordinate, 
In keeping with Henry’s position as ruler of what was virtuallym 
empire, stretching from the river Tweed and even the Pentlant 
firth to the Pyrenees, conscious emphasis was laid on the over 
riding superiority of royal authority and by the end of the reigi 
there were few effective checks to the king’s will. His autocratié 
centralized government was generally popular not only becauseil 
kept the peace but also because it offered positive advantage 
which the older systems of territorial and feudal jurisdictio 
lacked. In criminal law Henry was conservative in methods bit 
revolutionary in effectiveness of execution, County justiciars 
were replaced by itinerant justices almost constantly on circu 
and under the Assizes of Clarendon (1166) and Northampton 
(1176), which temporarily suspended the immunity. of privat 
franchises, local communities were ordered to co-operate fully with 
these justices in eyre and with the sheriffs in the arrest and tn 
of suspected criminals. The way was opened for the replacement 
of the primitive proof by ordeal by jury verdicts, ‘The most frit 
ful part of Henry II’s legislation lay in the field of property how. 
Adapting to feudal society the Roman distinction between fa 
sessio and proprietas, possession and ownership, Henry and hi 
advisers made available in the royal courts “petty assizes” tod 
with possession or “seisin” and the “grand assize” to deal with 
ownership or jus. Instead of using the primitive and mistris 
trial of battle, litigants could have disputes settled by the declari 
tions of bodies of sworn recognitors. Those willing to settle 
disputes amicably could have their agreements ratified by 1 
justices in a “final concord” which remained an effective in 
deed. Finally, under Henry II, the chancery began to make avi i 
able writs by which any free man could get a remedy in the hee 
or feudal court and, if that failed, take his case to the king's € 
The number of itinerant judges increased and ‘from about — 
royal court began to sit permanently at Westminster. It} 
coincidence that the first systematic treatises on English 100 i 
Tractatus de legibus et consuetudinibus regni Angliae (° Tren 
on the Laws and Customs of England”), known by the a 
Ranulf de Glanville, and on the exchequer, Richard FitzN 
Dialogus de scaccario, date from Henry I1’s reign. See ENG 
History; ENGLISH Law; see also references under “Heny 
in the Index volume, i 
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HENRY II (1207-1272), king of England from 17 
1272, was born at Winchester on Oct. 1, 1207, the elder 5i 
King John and Isabella of Angoulême, When John died 0 ie 
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1216) he held only western and southwestern England, a” ‘i 
rier of midland castles from Oxford and Windsor to sati 
the rebel barons and Louis, son of Philip II of France, hi os 
don, the southeast, East Anglia and the north. As 4 papal 
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John had commended Henry to papal protection; and at Glouces- 
ter Henry did homage to the papal legate Guala, and was crowned 
(Oct. 28, 1216) with Isabella s circlet by Peter des Roches, bishop 
of Winchester, the archbishop of Canterbury, Stephen Langton, 
being absent in Rome. A council of regency was formed, with 
John’s loyal servant, the aged William Marshal, earl of Pembroke, 
as secular regent and Peter des Roches as Henry’s tutor; the civil 
servants, led by the justiciar Hubert de Burgh, and John’s merce- 
naries under their Norman captain Falkes de Bréauté shared the 
work, supported by the prelates and royalist barons. The mar- 
shal’s conciliating wisdom, Hubert’s dogged energy, the powerful 
moral influence of Langton and the bishops, helped by the judi- 
cious use of papal authority by the legates Guala and his successor 
(1218) Pandulph, slowly restored royal authority; the rebels were 
defeated, Louis forced to withdraw, peace restored, and the exces- 
sive claims of the magnates curbed, The lawless mercenaries were 
tamed and Falkes de Bréauté expelled (1224); and after the mar- 
shal’s death (May 1219), Hubert de Burgh forced Peter des 
Roches to withdraw (1227), leaving Hubert master of England 
despite Henry’s second coronation (May 1220), a declaration by 
Pope Honorius III that Henry had assumed control of his seal 
(April 1223), and a proclamation of his own majority by Henry 
himself (Jan. 1227). Hubert, while antagonizing many nobles by 
his firm assertion of royal rights and embittering Henry by his 
cautious and conservative policy, greatly enriched and ennobled 
himself, making himself earl of Kent (1227) and marrying Mar- 
garet, sister of king Alexander II of Scotland. Resenting Hubert’s 
tutelage and blaming him for the failure of the French campaign 
of 1230 (undertaken against Hubert’s advice), Henry, athirst for 
amilitant foreign policy, plotted secretly with Peter des Roches, 
now back in England, and suddenly (July 1232) stripped Hubert 
of all offices and possessions, and would have killed or imprisoned 
him on monstrous charges of treason had not the barons, scandal- 
ized by Henry’s arbitrary vindictiveness, intervened. 

The brilliant and ambitious Peter des Roches and his “nephew” 
(possibly his son), Peter of Rivaux, appointed treasurer of the 
household, now launched a palace revolution aimed at making En- 
gland the most efficiently centralized kingdom and Henry the rich- 
st king in Europe, overriding the restraints of English custom and 
law in administrative interests; 
Rivaux, assuming an unprece- 
dented concentration of central 
and local offices, controlled the 
entire administration personally, 
Tuthlessly dismissing all oppo- 
Rents, and rigorously overhauling 
Toyal finance and government. 

used the royal wardrobe as 
nerve centre of the new system 
of Worked through both English 

ni | Poitevin civil servants. His 
e disregard- of individual 
ia ts and of law and custom pro- 
ti Richard Marshal, earl of 
Rich toke, to rebellion (1233). 
on death in Ireland (April 

s i) circumstances suggest- 
hae by Henry’s advisers, 
mund Ri e baronage behind Ed- 

% e archbishop of Canterbury, who forced Henry to expel 

any ins, abandon their projects, and promise to observe law 
ae om and the counsel of his native magnates. 
ftom T : Terona] Rule.—Henry governed England personally 

, 0 1258. His administration has been unfairly ma- 
al e had many able and devoted servants like the clerk John 
minis nd great judges like Henry de Bracton; important ad- 
ug o ative developments took during his reign and rapid 
ludicial progress pments took place during his Š A cues 
indulgent rete was made. Henry was a devoted husba sh 

sitive ; er, a clever, literate, pious and charitable king: S 
abbey pe tured taste, shown in his rebuilding of Westminster 
his coll S patronage of a refined, elegant style of painting, and 

tion of elaborate jewelry, greatly fostered contemporary 
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English art, But he utterly lacked the gifts of ruling. He never 
matched his extravagant ends to his limited means: detesting 
every restraint, he became furious when thwarted, disregarding 
the effect of his venomous tongue. When his policy provoked 
dangerous opposition, he turned in panic against his own agents. 
When his or his friends’ interests prompted, he ignored justice, 
and did nothing to curb overzealous officials, Eager for fame 
and glory, he sought to dominate European politics, and especially 
to recover his lost French inheritance: yet he was a cowardly in- 
competent leader, and a credulous unpractical diplomat. He 
feared and distrusted his English barons, despised their truculent 
uncultured insularity, and consulted them unwillingly, preferring 
more polished and pliant foreigners and obedient civil servants, 
most of them English, though some were Savoyards or Poitevins. 
Although his barons desired no responsibility for government, they 
expected to be consulted on important matters, and due regard 
to be paid to their advice; but at first they inclined to tolerance 
toward their young king, provided he observed accepted feudal 
ways. But Henry soon offended them by his choice of advisers 
and officials, by his indifference to harsh administration, his ex- 
travagance, his diplomatic follies and his military ineptitude, and 
the rift between king and barons widened yearly. Repeated 
clashes taught Henry nothing: his barons, formulating their vary- 
ing demands for improvement, realized slowly that Henry’s fail- 
ures brought them inescapable responsibility. Important fiscal, 
constitutional and political developments, changes in the principles 
of taxation, demands for elected privy counselors and for responsi- 
ble ministers, and the growth of parliament and of the idea of 
limited monarchy, resulted from this conflict. 

Henry’s marriage (Jan. 14, 1236) to Eleanor of Provence, whose 
numerous Savoyard uncles received valuable grants and offices, 
and entangled Henry expensively in their Italian ambitions, pro- 
voked a sharp crisis in 1237, The magnates insisted upon electing 
three counselors for Henry and on controlling the collection and 
expenditure of an “extraordinary” aid of one-thirtieth, granted 
to assist Henry’s finances. In Jan, 1238, the secret marriage ar- 
ranged by Henry between his sister Eleanor and Simon de Mont- 
fort, earl of Leicester, a brilliant young French favourite of 
Henry’s, caused a dangerous protest, led by Henry’s brother 
Richard, earl of Cornwall, and ending in Henry angrily driving 
Simon and Eleanor overseas (Aug. 1239). Henry’s mother, Isa- 
bella of Angouléme, had married (1220) as her second husband 
Hugh of Lusignan, count of la Marche; in 1242 Henry joined the 
conspiracy organized by his Lusignan kinsmen to drive Louis IX 
from Poitou, but was shamefully defeated at Saintes, where Rich- 
ard’s diplomacy and Montfort’s courage saved Henry from cap- 
ture. Heavily indebted to Gascon merchants and Italian bankers, 
Henry begged his disgruntled barons for help, provoking some 
remarkable demands (probably in 1244, although the date has 
been contested) for severe limitations on Henry’s government, 
closely foreshadowing the provisions of 1258: Henry survived the 
crisis by shifty exactions. The lawless greed of his Lusignan half 
brothers, refugees from Poitou, increased Henry’s unpopularity, 
and subsequent crises produced repeated demands for baronially 
elected privy counselors and responsible ministers, which Henry 
always found dubious means of evading. Henry felt a deep obliga- 
tion to the papacy for saving his crown during his minority, and 
he was often blamed, sometimes unfairly, for excessive compliance 
with papal demands for money from England, and for allowing 
papal provisions of alien clerks to English livings. Simon de 
Montfort, who in 1248 had unwillingly accepted the governorship 
of Gascony, finally broke (1252) with Henry, who deserted him 
when the Gascon nobles complained of his ruthless suppression 
of their rebellious habits. 

Having taken the cross (1250), Henry made a disastrous bargain 
(1254) with Pope Innocent IV, accepting the kingdom of Naples 
and Sicily for his younger son Edmund, promising to finance and 
conduct the conquest of Sicily from the Hohenstaufen family, and 
receiving Innocent’s permission to tithe all church revenues in his 
lands: Henry’s Savoyard advisers are usually blamed for this 
foolish scheme, which Richard of Cornwall had earlier (1252-53) 
rejected contemptuously. The news precipitated another crisis, 
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the clergy accepting Innocent’s orders resentfully, and demanding de Clare, earl of Gloucester, who joined the royalist Marcher 
Henry's solemn (but empty) confirmation of the charters (1253). and planned Edward’s escape (May 1265). By superb gene on 
Innocent’s invasion of Naples collapsed (1254), and Henry, witha Edward penned Simon behind the river Severn, destroyed the ly 
debt of five times his normal revenue, faced bitter wrangles with relieving army at Kenilworth (Aug. 1) and trapped ii 
his clergy and increasing pressure from Rome. Earl Richard’s Simon and his allies at Evesham (Aug. 4), rescuing Henry, who 
superficially successful candidature for the “kingship of the Ro- they had taken into battle with them. ; 
mans” (1257) widened the crazy plan for English predominance in Enfeebled and senescent, Henry allowed Edward to take o 
Europe, but the English barons held contemptuously aloof. trol: Edward’s savage and revengeful policy Prolonged the sy, 
The Provisions of Oxford and The Baron’s War.—In cessful resistance of the rebels at Kenilworth, Axholme, Ely aj 
March 1258 Pope Alexander IV finally threatened Henry with im- elsewhere until the legate Ottobuono, King Richard and Henry 
mediate excommunication unless he promptly fulfilled his prom- Almain persuaded Henry to accept the more moderate settlement 
ises. Henry appealed abjectly to his magnates, who promised of the Dictum de Kenilworth (Oct. 1266), which ended the re 
help in return for a far-reaching plan of reform, the Provisions of lion by July 1267. The moderates also persuaded Henry ton. 
Oxford (see Oxrorp, Provisions oF) whereby Henry would gov- enact, slightly altered, the valuable reforms of the Provisions 
ern on the sole advice of a privy council of 15, chosen (indirectly) Westminster as the Statute of Marlborough (Nov. 18, 1267), Ty 
by the magnates, and controlling the entire administration, central remaining years of the reign passed quietly, and Henry died m 
and local, including all royal officials, the chief royal castles being Nov. 16, 1272. See ENcLisH History; see also references undt 
transferred, as a guarantee for 12 years, to baronial castellans. “Henry III” in the Index. 
Henry agreed at the parliament’ of Oxford (June 1258): his  Bintrocrarny.—F,M.Powicke, King Henry II and the Lord Btwn) 
Lusignan half brothers were expelled; a justiciar, chancellor and (1947), The Thirteenth Century, 1216—1307 (1953) and Stephen Lay. 
treasurer were appointed and sworn to obey king and council ton (1928); K. Norgate, The Minority of Henry III (1912); T.F. Toit 


fni . 3 " ' + N taiti inig. Chapters in the Administrative History of Medieval England, voli 
jointly; all sheriffs were changed: a national inquiry into adminis. (1920); £. E. Jacob, Studies in the Period of Baronial Reform i 


trative misconduct by royal officials was begun; and a program Rebellion, 1288-1267 (1928) ; C. Bémont (Eng. trans. by E. F, Jac), 
of administrative and legal reforms was undertaken, leading to a Simon de Montfort (1930) ; R. F, Treharne, The Baronial Plan of Re 
stringent ordinance (Oct. 1258) regulating the conduct of all local form, 1258-1263 (1932); N. Denholm-Young, Rickard of Corul 
royal officials. An undertaking was made (Feb. 1259) that all (1947); C. Ellis, Hubert de Burgh (1952). (R. F.T) 
reforms enjoined upon royal officials should apply equally to HENRY IV (1366-1413), king of England from 139 t 
baronial officers; and an important code of legal and administra- 1413, son of John of Gaunt, duke of Lancaster, and of Blanche of 
tive reforms, the Provisions of Westminster (Nov. 1259), was Lancaster, was born at Bolingbroke castle, Lincolnshire, probably 
drawn up. The council also negotiated a definitive peace with in April 1366. Created earl of Derby possibly in 1377 when he 
France, the treaty of Paris (Dec. 1259). became a knight of the Garter, and duke of Hereford 20 yem 
These reforms split the baronage into a conservative group later, he was already during his father’s lifetime well provide 
behind Richard de Clare, earl of Gloucester, resisting the appli- for both out of the Lancastrian inheritance and by his marriage 
cation of the ordinances to their own officials and opposing the (1380 or 1381) with Mary, daughter and coheiress of Humphry 
Provisions of Westminster (which drastically curbed their powers de Bohun, earl of Hereford. Mary died in 1394; in 1403 he mate 
over their tenants), and the radicals, led by Montfort. Skilfully ried Joan of Navarre. But while his father lived, Henry's plat 
advised by John Mansel, Henry fomented these differences, as- in politics was necessarily subordinate to his. Only in 1387-8, 
sisted by Montfort’s mistakes and violence. In April 1260, em- when Gaunt was abroad in Spain-and when part at least of the 
ploying large mercenary forces and supported by Gloucester, Lancastrian power was in Henry’s hands, did he make a precodidls 
Henry overawed the radicals, put Simon on trial for treason, and entry into politics as one of the younger “appellants” who oe 
although he was acquitted, Simon was driven into retirement. In of treason the friends of his cousin Richard II, However“ il 
June 1261 Henry published a papal bull, secretly obtained by tary to the constitution” this may or may not have been, its 
Mansel, absolving him from his oath of 1258: he abrogated all the not in the end endear him to Richard. Nor did his participa 
reforms and dismissed the officials appointed under the provisions, in a possible proposal to depose the king; made between Christ 
The baronage reunited briefly, but quickly broke apart again: 1387 and new year 1388, from which Richard was save 
Gloucester made peace (Oct. 1261) and Simon, completely de- Henry’s insistence on the claims as substitute of his father ont 
serted, left England. But Henry, despite a second bull of absolu- those of his uncle Thomas of Woodstock, duke of Gloucester. 
tion from the new pope Urban IV, published in England in May Gaunt’s loyalty preserved 
1262, could not keep control: baronial discontent rekindled, Simon king until his own death in 1% 
returned to'lead the revolt (April 1263), and without bloodshed, 1399, Henry was banished ! 
forced Henry to restore the Provisions, subject to arbitration on Sept. 1398 and left England 
all differences. Simon’s support crumbled equally fast, and in October, following his myster 
Dec, 1263 both sides accepted Louis IX’s arbitration. By tke quarrel with Thomas Monti 
Mise of Amiens (Jan. 1264) Louis utterly invalidated the Provi- (d. 1399), duke of Norfolk, " 
sions and all subsequent undertakings and enactments. Simon which Richard took advanlagt 
rejected this award as ultra vires, and after unsuccessfully at- revenge himself on his i 
tempting negotiation, was forced to fight. Henry won the opening enemies of 1388. But mi 
moves, destroying a large rebel army at Northampton, overrunning king seized his inheritance an ai 
the midlands, and relieving Rochester castle. But by brilliant gan to attach to himself GM 
leadership Simon destroyed Henry’s greatly superior army at “affinity” (influence and o 
Lewes (May 14, 1264), capturing Henry, his eldest son the Lord tions), the basis of Land stale 
Edward (afterward Edward I), and his brother King Richard. By ae recip 


i i power, his return was Pp Pi 
the Mise of Lewes Henry again accepted the Provisions in full, He set out in June, per (W) 


subject to arbitration within specified limits. Simon now ruled aee Ravenspur on the Hum ndet 
England by military dictatorship: Henry, nominally free, was ef- 57 ‘°"°°" 1399) and the king eet. 
fectively Simon’s prisoner, with the Lord Edward and King Rich- ease Poa PORTENT BY AN UN: to him at. Conway in inhet 
ard’s son Henry of Almain as hostages. ‘Although Simon strove Henry soon claimed the ! 


hard to bring the remaining royalists to terms, to restore order, tance of his cousin also. Richard was forced to abdicate (Se 8 
and to transform his dictatorship into legalized rule based on ber), was declared deposed by parliament and Henrys i 
consent, summoning knights from the shires and burgesses from king was held to have begun on Sept. 30, 1399. 4 
the towns to parliament (June 1264 and Jan. 1265) for this pur- Although Henry had based his claim on a Lancastria d 
pose, his unavoidable monopoly of power alienated young Gilbert from Henry III, exploiting the legend that Edmund, ear 
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called “Crouchback,” was an older and not a younger 
brother of Edward I, his hold on the throne was precarious, Mag- 
nate coalitions beset him; parliament bullied him and made the 
fictitious “constitutionalism” of his accession a fact; Scots and 
Welshmen harried his borders; sickness and assassins made on- 
slaughts on his person and his conscience gave him trouble. 
(Tudor historians saw in the unquietness of his time a reward 
for his perfidy in the murder of Richard: a reward visited on his 
whole house.) Though he was handsome, brave and energetic, 
had acquired a European reputation for chivalry in Germany in 
the 1390s, was liberal, affable, devout, well-read and an accom- 
plished musician, this was not enough. Discontent with govern- 
ment continued as.it had under Richard, for Henry was deter- 
mined that the royal power should continue as it had been under 
Richard. Open revolt was endemic in the early years. Although 
Henry attempted to protect them, Richard’s friends feared 
Henry's too much; a revolt in Jan, 1400 eliminated them and 
led incidentally to the death of Richard himself. Then plots 
thickened around Richard’s declared heir, Edmund Mortimer, 
earl of March, the great-grandson of Gaunt’s elder brother 
Lionel, duke of Clarence, Between 1403 and 1408 a series of 
revolts, inspired by Henry’s erstwhile but now discontented friends 
the Percy family, were suppressed with more or less trouble: 
at the battle of Shrewsbury (July 1403) Sir Henry Percy, 
called “Hotspur,” son of the earl of Northumberland, was killed 
and his uncle Thomas Percy, earl of Worcester, was executed two 
days later. Richard Scrope, archbishop of York, and Thomas 
Mowbray, earl of Norfolk, were executed in 1405 after the failure 
of another rebellion; in the same year, also, Gaunt’s nephew Ed- 
ward, duke of York, had been imprisoned for plotting; in Feb. 
1408 Northumberland himself and Thomas Lord Bardolf were 
killed in an encounter with royalist forces led by the. sheriff of 
Yorkshire at Bramham moor. 

A more peaceable but not less lively opposition to the adminis- 
tration had been evident in parliament since the beginning of the 
teign. From 1401 to 1406 there was again an endemic battle with 
the commons over government expenditure and as a corollary to 
this over the composition of the king’s council. Warfare, internal 
or external, was costly to the crown; “mismanagement” of finance 
Was as marked under Henry as it had been under Richard and a 
major cause of both magnate and parliamentary discontent under 
both of them. Henry did not emerge unscathed through such 
crises as that of the parliament of 1406, which forced the king to 
Nominate a council and pressed for an audit of his accounts; 
parliamentary pressure, though it was never as great as in that 
year, continued throughout his reign, But danger from Scotland 
ended in 1406 with the capture of the heir to the kingdom, after- 
ward James I, on his way to France; and resistance in Wales with 
Bie assistance was effectively broken by 1405, though the re- 
ie Glendower dragged on until 1409. The French peril 
tins iminished from 1407; and about the same time disputes 
KA me 1400 with Brittany, Flanders and the Hanseatic league 
iain ed. But though murder plots ceased after 1404, Henry's 
death 9 to decline; as early as 1408 he felt a well-merited 
Rice probable damnation were upon him for his sins. Con- 
Arund Va. Partly explain his considerable reliance on Thomas 

el, archbishop of Canterbury, for the remainder of his life. 
tration it an opposition party was developing inside the adminis- 
is e sing Centred on the Beaufort sons of John of Gaunt, 
Havin eloped with and in rivalry to the power of Arundel, which 
eti from that year. In 1407 Arundel became chancellor 
A leader fo king’s health degenerated, little less than vicegerent. 
sibly as $ : the opposition was found in Prince Henry, who ieee 
father any as 1406 was not averse to thoughts of deposing his 
‘hiration king’s partial recovery in 1409 encouraged. unfiliay 
chancel} and after a most»obscure crisis Arundel was abie 
stroni n (Dec. 1409) by Thomas Beaufort. A paras 
ieee reinforced with the prince’s friends early in 1 T 
Kà : following year some attempt was made ropa 
Yention in Pe Provide the means for the prince’s active 1n 
Equally ag a French civil war. ‘But by the end of 1411 a cris 
obscure as that of 1409 brought down Prince Henry 
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and the Beauforts; though rumours of deposition were in the air 
the king could now safely weather them and even claim formally 
that he intended “to stand as free in his prerogative as any of his 
predecessors.” An alliance with the French faction of the Arma- 
gnacs (May 1412), instead of with the prince’s friends the Bur- 
gundians, marked the change of administration and seems to have 
precipitated the final crisis of the reign. Prince Henry gathered 
forces and protested vigorously that he did not intend to use them 
against his father; in any case he had not long to wait. From the 
end of 1412 the king was practically moribund; he died in the 
Jerusalem chamber at Westminster abbey on March 20, 1413. 

A usurper’s government is necessarily unstable; and it is to 
Henry IV’s credit that some political stability was achieved in 
that unquiet time. Fair game for magnates unscrupulous as he 
and for members of parliament anxious not to pay taxes to a gov- 
ernment they knew to be corrupt, for external enemies and for 
rebelling Welsh nationalists, racked with disease contemporaries 
called leprosy but which was certainly not this and which was 
possibly congenital syphilis, stricken as a result by conscience at 
this act of God and deserted by the son through whom the curse 
of Lancaster was to be transmitted, he had not done too badly 
as king. Indeed, to the chronicler Thomas Walsingham at least, 
Henry IV had during his span of “thirteen and a half years less 
five days, reigned gloriously.” See ENcLisH History; see also 
references under “Henry IV” in the Index. 

Bisriocrapuy.—W. Stubbs, Constitutional History of England, vol. 
iii, Sth ed. (1929) ; J. H. Wylie, History of England Under Henry the 
Fourth, 4 vol, (1884-98) ; K. B. McFarlane, “The Lancastrian Kings,” 
The Cambridge Medieval History, vol. viii (1936) ; M. V. Clarke, Four- 
teenth Century Studies (1937); E. F. Jacob, The Fifteenth Century 
(1961). (P. S. Le.) 

HENRY V (1387-1422), king of England, eldest son of 
Henry, earl of Derby (afterward Henry IV), by Mary de Bohun, 
was born at Monmouth in 1387, probably on Sept. 16. On his 
father’s exile in 1398 Richard II took the boy into his own charge, 
treated him kindly and knighted him during the expedition to 
Ireland in 1399, Henry’s uncle, Henry Beaufort, bishop of Win- 
chester, seems to have been responsible for his training, and de- 
spite his early entry into public life, he was well educated by the 
standards of his time, He grew up fond of music and reading, and 
became the first English king who could both read and write with 
ease in the vernacular tongue. On 
Oct. 15, 1399, after his father had 
become king, Henry was created 
earl of Chester, duke of Corn- 
wall and prince of Wales, and 
soon afterward, duke of Aqui- 
taine and Lancaster. From Oct. 
1400 the administration of Wales 
was conducted in his name, and 
in 1402 he took over actual com- 
mand of the war against the 
Welsh rebels, a struggle which ab- 
sorbed much of his restless en- 
ergy until 1408. Thereafter he 
began to demand a voice in gov- 
ernment and a place on the coun- 
cil, in opposition to his ailing 
father and Thomas Arundel, arch- 
bishop of Canterbury. The stories 
of Prince Henry’s reckless and 
dissolute youth, immortalized by 
Shakespeare, and of the sudden 4 
change which overtook him when he became king, have been 
traced back to within 20 years of his death, and cannot be dis- 
missed as pure fabrication. This does not involve accepting them 
in the exaggerated versions of the Elizabethan playwrights, to 
which the known facts of his conduct in war and council provide a 
general contradiction. Probably they represent no more than the 
natural ebullience of a young man whose energies found insuffi- 
cient constructive outlet. The most famous incident, his quarrel 
with the chief justice, Sir William Gascoigne, was a Tudor inven- 
tion, first related in 1531. 
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Henry succeeded his father on March 21, 1413. In his early 
years his position was threatened by an abortive Lollard rising 
(Jan. 1414) and by a conspiracy of Richard of York, earl of Cam- 
bridge, and Henry Lord Scrope of Masham in favour of Edmund 
Mortimer, earl of March (July 1415). On each occasion Henry 
was forewarned and the opposition was suppressed without mercy. 
Neither incident long distracted him from his chief concern, his 
ambitious policy toward France. Not content with a demand for 
possession of Aquitaine and other lands ceded by the French at 
the treaty of Calais (1360) he also laid claim to Normandy, 
Touraine and Maine (the former Angevin empire) and to part of 
France never in English hands. Although such exorbitant de- 
mands were unlikely to be conceded even by the then distracted 
government of France, Henry seems to have convinced himself 
that his claims were just, and they cannot be regarded as a merely 
cynical cover for calculated aggression. Yet, from the outset, if 
“the way of justice” failed, he was ready to turn to “the way of 
force,” and warlike preparations were well advanced long before 
the negotiations were finally broken off in June 1415. 
The French Wars.—Henry V’s true genius is revealed in the 
planning and execution of his subsequent campaigns for the con- 
quest of France. Before hostilities began, his diplomatic skill 
was exerted in an effort to secure the support or at least the 
neutrality of John the Fearless, duke of Burgundy. His attempts 
to deprive France of maritime assistance show an awareness of 
the importance of sea power unusual in medieval kings, and after 
the battle of the Seine (Aug. 1416), England’s naval mastery of 
the channel was not seriously disputed. At home, Henry turned 
to the systematic financing of his projected invasion, partly 
through large-scale borrowing, partly through parliamentary taxa- 
tion, the generosity of which reflects his success in arousing na- 
tional enthusiasm for the war. Henry began the struggle with the 
wholehearted support of the magnates and the backing of a united 
nation. His military strategy was conceived with equal ability. 
It stands in marked contrast with the haphazard and spasmodic 
operations of the English in France in the previous century, His 
main objective, to which the winning of battles was largely irrele- 
vant, was the systematic reduction of the great towns and for- 
tresses of northern France. These, maintained as the headquar- 
ters of permanent English garrisons, would then become the focal 
points for the subjection of the surrounding countryside; and be- 
hind the soldiers were to come the administrators and tax col- 
lectors, who would make the war pay for itself. Despite the 
forethought and grasp which this plan displayed, its execution took 
longer than Henry had anticipated. It absorbed all his energies 
for seven years and finally brought him to an early grave. 
His first campaign brought the capture of Harfleur (Sept. 1415) 
and the great victory of Agincourt (Oct. 25, 1415). This re- 
sounding triumph made Henry the diplomatic arbiter of Europe: 
it won hima visit (1416) from the emperor Sigismund with whom 
he made a treaty of alliance at Canterbury (1416) and whose 
influence was used to detach Genoa from its naval alliance with 
France. The co-operation of the two rulers led directly to the 
ending of the papal schism through the election of Martin V 
(1417), an objective which Henry had much at heart. Thereafter 
he returned to the long, grim war of sieges and the gradual con- 
quest of Normandy. Rouen, the capital of northern France, sur- 
rendered in Jan. 1419, and the murder of Duke John of Burgundy 
by the dauphin’s partisans in Sept. 1419 brought him the Bur- 
gundian alliance, These successes forced the French to agree to 
the treaty of Troyes:on May 21, 1420. Henry was recognized as 
heir to the French throne and regent of France, and Catherine, 
the king’s daughter, was married to him on June 2, He was now 
at the height of his power: but his triumph was short-lived. His 
health grew worse during the sieges of Melun and Meaux, and he 
died of camp fever at Bois de Vincennes on Aug. 31, 1422. 
Character and Ability.—Henry’s character is by no means 
wholly admirable. Hard and domineering, he was intolerant of 
opposition and could be ruthless and cruel in pursuit of his policy. 
His lack of chivalrous qualities deprives him of any claim to be 
regarded as “the typical medieval hero.” Yet contemporaries 
united in praising his love of justice, and even French writers of 
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his own day admired him as a brave, loyal and upright man 
honourable fighter, and a commanding personality in whom th 
was little of the mean and the’paltry. Although personally Jacki 
in warmth, he had the capacity to inspire devotion in others aj 
he possessed high qualities of leadership. His piety was genuine 
and on his deathbed he expressed a last wish that he might live 
to rebuild the walls of Jerusalem in a new crusade, In respect o 
ability, he must rank high among English kings. A modem biog. 
rapher judged him to be “indisputably the greatest Englishman of 
his day,” who also towered above contemporary foreign rulers, 
His achievement was remarkable: it has been rightly observed thy 
“he found a nation weak and drifting and after nine years left, 
dominant in Europe.” The tragedy of his reign was that he use 
his great gifts not for constructive reform at home but to commi 
his country to a dubious foreign war: His own premature death 
made success abroad unlikely and condemned England to a long 
difficult minority. See ENGLISH- History; see also. referency 
under “Henry V” in the Index. 

BrstrocraPHy.—C. L. Kingsford (ed.), The First English: Life o 
King Henry V (1911); C. L- Kingsford, English Historical Literature in 
the Fifteenth Century (1913), Henry V, the Typical Mediaeval Hen, 
2nd ed, (1923) ; J. H. Wylie and W, T. Waugh, The Reign of Henry ik 
Fifth, 3 vol. (1914-29); V. H. Galbraith, The St. Albans Chronith, 
1406-20 (1937); E. F. Jacob, Henry V and the Invasion of Pron 
(1947). (C. D.R) 

HENRY VI (1421-1471), king of England from:1422 w 
1461 and from 1470 to 1471, son of Henry V and Catherine ol 
Valois, was born at Windsor on Dec, 6, 1421. After he succeeded 
his father as king on Sept. 1, 1422, the council took control of 
government in England and in Nov. 1422, Humphrey, duke of 
Gloucester, was given the office of lord protector with limited 
powers, In accordance with the terms of the treaty of Troyes 
(1420), Henry was proclaimed king of France following the death 
(Oct. 21, 1422) of his maternal grandfather, Charles VI, and unt 
1429 his uncle, John, duke of Bedford, who acted as regent m 
France, successfully defended Henry V's conquests. During the 
king’s minority English politics were dominated by the rivaly 
between Duke Humphrey and the king’s great-uncle, Henry Beal 
fort, bishop of Winchester, who became a cardinal in 146, 
Henry's coronation as king of England, which terminated Gloucs 
ter’s lord protectorship, took place on Nov. 6, 1429. French vit 
tories, which culminated in the coronation of Charles Vl 
Reims on July 17, 1429, made it necessary for Henry VI to 
(April 1430-Jan. 1431) Normandy and Paris. He was Cro 
in Paris on Dec. 16, 1431. English rule in northern France 
pended largely on Burgundian support and in 1435) Philip W 
Good, duke of Burgundy, made a separate peace with Charles| 
by the treaty of Arras; the regent Bedford died immediately altet 
ward, on Sept. 14. jad 

The king’s minority was never officially ended, but the re 
pointment of the council in Nov. 1437 indicated that Henry ™ 
now considered old enough to rule for himself; henceforth we 
sonality was all-important. There is evidence that, as & boys 
was headstrong and unruly, and Richard Beauchamp, earl of Wa 
wick, who was the king’s tutor from 1428 to 1436, seems t0! 
found him a difficult pupil; in 1434-Henry was already 
interest in affairs of state, Despite his early precocity, he 
up to be a pious and studious recluse and was never the rei fi 
of England. Although his mental breakdown did not occult ul 
1453, his intellect was not strong and he had none of the q ib 
requisite in a king. Henry was no judge of character am! a 
profuse generosity, exploited by his courtiers, further impr 
ished the crown. Religious observances and the planning? d 
educational foundations were his chief concern; the foun wet 
Eton college in 1440, and King's college, Cambridge, in pat 
the only royal acts for which-Henry was genuinely respon 
Since the king did not attend to governmental business; hist 
isters ruled in his place. Before 1440 Cardinal Beau or prey 
finally established his ascendancy at court and Duke Hump 
of Gloucester was powerless. ctl 

Henry’s horror of bloodshed made him favour a peace i 
ment with his uncle, Charles: VII of France; probably B viol 
and later William de la Pole, earl (afterward duke) of S 
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won his confidence by engaging in negotiations to end the French 
war, In May 1444, Suffolk obtained at Tours a truce for two 
years and also arranged Henry’s marriage (April 23, 1445) with 
Margaret of Anjou, a niece of the French queen. For these trans- 
actions a stad had $ be ve yin sei ed Henry was made to 

orize the surrender of the county of Maine to the French. 
pene Beaufort and Duke Humphrey of Gloucester both died 
early in 1447 and Suffolk’s control of the government was unchal- 
lenged until the French reconquest of Normandy, which followed 
the renewal of the war in July 1449, brought about his fall (March 
1450), Jack Cade’s rebellion, almost immediately after Suffolk’s 
murder (May 2, 1450), exposed Henry’s inability to provide po- 
litical leadership. Suffolk's place at court was filled from Sept. 
1450 by Edmund Beaufort, duke of Somerset, whose incompetence 
had hastened the loss of Normandy. He faced a rival in Richard, 
duke of York, who had taken advantage of the Kentish rebellion 
to return (Aug. or Sept. 1450) from Ireland, where he had vir- 
tually been banished as lord lieutenant in 1449. 

The struggle between York and Somerset ushered in the last 
phase of Lancastrian rule. Duke Richard's first bid to seize power 
by force'in Feb. 1452 failed, but the king’s insanity, which began 
in July 1453, led to his appointment as lord protector in March 
1454. Meanwhile the birth of Edward, prince of Wales, on Oct. 
13, 1453, had destroyed York's hopes of ultimately succeeding 
tothe crown. The king’s recovery, soon after Christmas 1454, 
made civil war inevitable, as Somerset, who had been imprisoned, 
was now restored to power (Feb. 1455); in the first battle of St. 
Albans on May 22, 1455, the king’s army was defeated and 
Somerset Was killed. York’s second term of office as lord pro- 
tector (Nov. 1455-Feb. 1456) was necessitated by serious dis- 
orders in the west country, but the queen’s hostility prevented him 
from continuing thereafter as Henry’s chief counselor. The for- 
mal reconciliation between York’s supporters and the queen’s 
party (March 1458) may have been inspired by Henry himself. 
Fighting Was renewed in Sept. 1459 and at the battle of Northamp- 
ton (July 10, 1460) the king was made prisoner by the Yorkists. 
In parliament in October, York claimed’ the crown, but there was 
i little desire for a change of dy- 
nasty; by a compromise it was 
agreed that Henry should remain 
king, but he was compelled to rec- 
ognize York as lawful heir to the 
throne, to the exclusion of his 
own son. ‘Although York was de- 
feated and killed at Wakefield 
(Dec. 30, 1460) and Henry was 
recaptured by the Lancastrians at 
the second battle of St. Albans 
(Feb. 17, 1461), the Yorkists won 
the civil war. Henry's reign of- 
ficially ended when Edward of 
York, Richard’s heir, was pro- 
claimed king in London on March 
4. After the decisive battle of 
Towton on March 29, Henry fled, 
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Henry z most of the next three years. 
Tsing yy] ops to England in 1464 to support a Lancastrian 
and Hertha: Was crushed at the battles of Hedgeley Moor (April) 
Year, he m (May 1464), After remaining in hiding for over a 

in Was Captured neat Clitheroe, in Lancashire, in July 1465, 
Richard yy, ned in the Tower of London. The quarrel between 
testore H eville, earl of Warwick, and Edward IV led Warwick to 

inal (ety, to the throne in Oct. 1470, but his few months of 
u, 147), ag ended when Edward IV entered London on April 
n May 4 tihce Edward was killed in the battle of Tewkesbury 
Murdered j and the’ Vorkist victory sealed Henry’s fate; he was 
of hi m z the Tower on the night of May 21, 1471. Because 
after hig aa Y virtues, Henry was popularly venerated as a saint 
Mon was en in Henry VII's reign a process for his canoniza- 
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cause of the Wars of the Roses and the downfall of the house of 
Lancaster. See ENcLis History; see also references under 
“Henry VI” in the Index. 

Breviocraruy.—M. R. James (ed. and Eng. trans.), Henry the Sixth: 
a Reprint of John Blacman’s Memoir (1919) ; M. E. Christie, Henry VI 
(1922); F. A. Gasquet, The Religious Life of King Henry. VI (1923); 
R. Knox and S. Leslie (ed. and Eng. trans.), The Miracles of King 
Henry VI (1923); J. W. Clark and M. R. James (ed.), The Will of 
King Henry VI (1896) ; J. B. Mullinger, A History of the University of 
Cambridge (1888) ; Sir H. C. Maxwell-Lyte, History of Eton College, 
4th ed. (1911); J. Stevenson (ed.), Letters and Papers Illustrative of 
the Wars of the English in France During the Reign of Henry VI 
(1864) ; J. Gairdner (ed.), The Paston Letters (1904) ; C. L. Kingsford, 
English Historical Literature in the Fifteenth Century (1913); E. F. 
Jacob, The Fifteenth Century (1961). (Po BIRI 

HENRY VII (1457-1509), king of England from 1485 to 
1509, son of Edmund Tudor, earl of Richmond, and Margaret 
Beaufort, was born at Pembroke Castle on Jan. 28, 1457, nearly 
three months after his father’s death. His father was the son of 
Owen Tudor, a Welsh squire, and Catherine of France, widow of 
King Henry V. His mother was the great-granddaughter of John 
of Gaunt, duke of Lancaster, whose children by Catherine Swyn- 
ford were born before he married her (see BEAUForT), Henry IV 
had confirmed Richard IPs legitimation (1397) of the children of 
this union but had specifically excluded the Beauforts from any 
claim to the throne (1407). Henry Tudor’s claim to the throne was 
therefore very weak, and of no importance until the deaths in 1471 
of Henry VI’s only son Edward, of his own two remaining kinsmen 
of the Beaufort line, and of Henry VI himself suddenly made him 
the sole surviving male representative of the House of Lancas- 


ter. 

Early Life.—As his mother was only 14 when he was born, and 
soon married again, Henry was brought up by his uncle Jasper 
Tudor, earl of Pembroke. When the Lancastrian cause crashed to 
disaster at the Battle of Tewkesbury (May 1471), Jasper took the 
boy out of the country and sought refuge in the duchy of Brittany. 
The House of York now appeared so firmly established that Henry 
seemed likely to remain in exile for the rest of his life; but the 
usurpation of Richard III (1483) split the Yorkist party and gave 
Henry his opportunity. The first chance came in 1483 when 
Henry’s aid was sought to rally Lancastrians in support of the 
rebellion of Henry Stafford, duke of Buckingham, but the revolt 
was defeated before Henry could land in England. To unite the 
opponents of Richard III Henry had promised to marry Elizabeth 
of York, eldest daughter of Edward IV; and the coalition of 
Yorkists and Lancastrians continued, helped by French support, 
since Richard III talked of invading France. In 1485 Henry landed 
at Mill Bay in Milford Haven in his native Wales and advanced 
toward London. Thanks largely to the desertion of his stepfather, 
Thomas, Lord Stanley (afterward 1st earl of Derby), to him, he 
defeated and slew Richard III at the Battle of Bosworth on Aug. 
22, 1485. Claiming the throne by just title of inheritance and by 
the judgment of God given in battle, he was crowned on Oct. 30 
and secured parliamentary recognition of his title early in Novem- 
ber. Having thus established his claim to be king in his own right, 
he married Elizabeth of York on Jan. 18, 1486. In September the 
queen bore a son who was named Arthur as a manifesto of the 
Tudor claim to be descended from a famous British king. 

Yorkist Plots.—The birth of an heir to the claims of both 
York and Lancaster might seem to secure the future of the Tudor 
house, But many influential Yorkists had been dispossessed and 
disappointed by the change of regime, and there had been so many 
reversals of fortune within living memory that the decision of 
Bosworth did not appear necessarily final. Richard IIT had been 
popular in the North of England, his father had built up sup- 
port in Ireland, and Yorkist malcontents had a powerful ally in 
his sister Margaret, dowager duchess of Burgundy. All the powers 
of Europe doubted Henry’s ability to survive and most were 
willing to shelter claimants against him. Hence, the king was 
plagued with conspiracies until nearly the end of his reign. 

The first rising, that of Lord Lovell, Richard III’s chamber- 
lain, in 1486 was ill-prepared and unimportant; but in 1487 came 
the much more serious revolt of Lambert Simnel. Claiming to be 
Edward, earl of Warwick, the son of Richard III’s elder brother 
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George, duke of Clarence, he had the formidable support of John 
de la Pole, earl of Lincoln, Richard III’s heir-designate, of 
many Irish chieftains, and of 2,000 German mercenaries paid for 
by Margaret of Burgundy. The rebels were defeated (June 1487) 
in a hard-fought battle at Stoke (East Stoke, near Newark in 
Nottinghamshire), where the doubtful loyalty of some of the 
royal troops was reminiscent of Richard III’s difficulties at 
Bosworth. Henry, recognizing that Simnel had been a mere dupe, 
employed him in the royal kitchens. 

Then in 1491 appeared a still more serious menace: Perkin 
Warbeck, a handsome young Fleming who had been coached by 
Margaret to impersonate Richard, the younger son of Edward IV. 
Supported at one time or another by France, by Maximilian I 
of Austria, regent of the Netherlands (Holy Roman emperor from 
1493), by James IV of Scotland, and by powerful men in both 
Ireland and England, Perkin three times invaded England before 
he was captured at Beaulieu in Hampshire in 1497. Apparently 
the Spanish monarchs, Ferdinand and Isabella, were still so doubt- 
ful of Henry’s survival that he had in 1499 to resort to the 
judicial murder of Perkin War- 
beck and the unfortunate earl of 
Warwick before they would allow 
their daughter Catherine to come 
to England to marry Prince 
Arthur. 

Even after this Henry was wor- 
ried by the treason of Edmund 
de la Pole, earl of Suffolk, eldest 
surviving son of Edward IV’s 
sister Elizabeth, who fled to the 
Netherlands (1499) and was sup- 
ported by Maximilian. Doubt- 
less the plotters were encouraged 
by the deaths of Henry’s sons, 
the infant Edmund in 1500 and 
Arthur in 1502, and of his wife 
Elizabeth in 1503. It was not 
until 1506 that Henry secured the 
extradition of Suffolk from the 
Netherlands and imprisoned him 
in the Tower of London; Henry 
could then at last feel safe, and 
when he died on April 21 (possibly on April 22), 1509, his only 
surviving son, Henry VIII, succeeded him without a breath of 
opposition. 

Foreign Policy.—This security was won not only by ceaseless 
Vigilance and counterespionage against plots but by constant at- 
tention to foreign policy. In the early years of his reign Henry 

found himself drawn along with Spain and the emperor into a 
war against France, in a vain attempt to prevent the incorpora- 
tion of the duchy of Brittany into France, But he realized that 
war was a very hazardous activity for one whose crown was both 
impoverished and insecure; and in 1492 he made peace with France 
on terms that brought him recognition of his dynasty and a hand- 
some pension, Thereafter French preoccupation with adventures 
in Italy made peaceful relations possible; but the support which 
Maximilian and James IV gave to Warbeck led to sharp quarrels 
with the Netherlands and Scotland. The economic importance of 
England for the Netherlands enabled Henry to induce Maximilian 
and the Netherlands to abandon the pretender in 1496 and to con- 
clude a treaty of peace and freer trade (the Magnus Intercursus) 
that was beneficial to both countries. 

With Scotland the long tradition of hostility was harder to 
overcome; but Henry eventually succeeded in concluding in 1499 
a treaty of peace, followed up in 1502 by a treaty for the mar- 
riage of James IV to Henry’s daughter Margaret. James’s con- 
sent to the match may have been fostered by the arrival in England 
of Catherine of Aragon for her marriage with Prince Arthur in 
1501, Spain had recently sprung into the first rank of European 
powers, so a marriage alliance with Spain enhanced the prestige 
of the Tudor dynasty and Henry had asked for it as early as 1489. 
The fact that in 1501 the Spanish monarchs allowed the marriage 
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to take place is a tribute to the growing strength of the Tudy 
regime in the eyes of the European powers, 

After Arthur’s death in 1502 Henry was in a strong position 
insist on the marriage of Catherine to his surviving son. H 
(later King Henry VIII), since he had possession both of Cath 
erine’s person and of half her dowry, and Spain needed Engi 
support against France, Indeed, in these last years of his i¢j 
Henry had gained such confidence in his position that he indulge 
in some wild schemes of matrimonial diplomacy. But the caujig 
of a lifetime kept him from involvement in war, and his foreig, 
policy as a whole must not be judged by such late aberrations, 
He had used his diplomacy not only to safeguard the dynasty by 
to enrich his country, using every. opportunity to promote By. 
glish trade by making commercial treaties (including agreemay 
with Spain, the Netherlands, Florence, and Denmark), Hemi 
his country so prosperous and powerful that he was able to'betroth 
his daughter Mary to the archduke Charles (afterward the en 
peror Charles V), the greatest match of his age. 

Henry’s Government.—As in foreign policy, so in home atin 
Henry achieved striking results by traditional methods, lik 
Edward IV Henry saw that the crown must be able to display both 
splendour and power when occasion. required. This necessitated 
wealth, which would also free the king from embarrassing dep- 
dence on Parliament and creditors. Solvency could be sought by 
economy in expenditure, such as avoidance of war and promotin 
of efficiency in administration, and by increasing the revenue 
To increase his income from customs dues, Henry tried to encour 
age exports, protect home industries, help English shipping by 
the time-honoured method of a navigation act to ensure thi 
English goods were carried in English ships, and find new mit ff 
kets by assisting John Cabot and his sons in their voyages 0! 
discovery. More fruitful was the vigorous assertion of royi 
fiscal rights, such as legal fees, fines and amercements, and feudil 
dues. This was largely achieved by continuing Yorkist methok 
in ordering most of the royal revenue to be paid into the chat 
ber of the household, administered by able and energetic servant 
and supervised by the king himself, instead of into the royal œ 
chequer, hidebound by tradition, So efficient and ruthless ua 
Henry’s financial methods, especially in his latter years, 
he left a fortune to his successor and a legacy of hatred for sont 
of his financial ministers, such as Sir Richard Empson an 
mund Dudley. the 

Henry had also to attempt the restoration of order after 
civil wars, and here too he was more traditional in method 
was once thought. He did make use of a large council, Be 
over by himself, in which lawyers, clerics, and lesser gent 
active members. But the Yorkist Kings had used similar me ei 
and, like them, Henry could not do without aristocratic Mee 

ill regard 


the natural leaders. The council did`deal with judicial mat 


famous so-called Star Chamber Act of 1487. 
heavy fines levied for illegal retaining toward th 
reign were imposed in the Court of King’s Bench and 
tices of assize. Special arrangements were made for he 
men’s causes in the council and for trying to prome™ in 
order in Wales and the North by setting up special a 
there; and more powers were entrusted to the justices š 
peace. But all these methods were developments of mos 
by the Yorkist kings. Moreover, the king could not des uch d 
institution of retainers, when he depended on them fa pets 
his army and when society regarded them as natural a Me init 
rank, So Henry’s government was conservative, as it W 
relations with Parliament and with the church. 

Henry’s Personality.—The latent. strength of 
monarchy was so great that traditional methods could qu F 
duce strong government if the king was: able and the tit ef 
tious. Henry was fortunate in coming to the throne W" w 


e e 
were looking for strong rule after the civil wars, when Fa whe 
the recent methods of the Yorkist kings to guide pnn gva! 


the situation abroad was favourable. But credit must e 


his personal qualities, too, The whole of his youth had been | 
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in conditions of adversity, often in danger of betrayal and death, 
and usually in a state of poverty. These experiences, together 
with the uncertainties of his reign, taught him to be secretive and 
wary, to subordinate ‘his passions and affections to calculation 
and policy, to be always patient and vigilant. There is evidence 
that he was interested in scholarship, that he could be affable and 
gracious, that he disliked bloodshed and severity; but all these 
emotions had to give priority to the needs of survival. Though 
he could be majestic on state occasions, he had never the beauty 
nor the charm of his father-in-law Edward IV nor his son Henry 
VIII, when they were young; the extant portraits and descrip- 
tions suggest a tired and anxious looking man, with small blue 
eyes, bad teeth, and thin white hair. His experiences and needs 
had also made him acquisitive, a trait that increased with habit, 
age, and success. He could sometimes be lavish in expenditure, 
not only for state occasions, but for pious purposes such as alms 
to the poor and the endowment of churches, friaries, and hos- 
pitals; though he seems to have always insisted on value for money 
and control of expenditure. It is debatable whether this should 
be called meanness; it is certain that his amassing of wealth was 
essential not only to restore the solvency of the crown but to 
enable it to recover its prestige and enforce justice and order 
in the realm. Like some of his other personal qualities, which 
might have been repellant in a private person, his acquisitive- 
hess was opportune for both the crown and the realm. By his 
tireless industry, his constant vigilance, his self-control, his cool- 
ness and courage, his patience and ability to learn, his skill in 
organization and the choice of servants, his judgment of when 
to spend and when to save, his grasp of essentials, he ended the 
civil wars, restored strong rule, and laid firm foundations for the 
achievements of the Tudor dynasty. 
See also references under “Henry VII” in the Index, 
BIBLIOGRAPHY ; F. Pollard, The Reign of Henry VII from Con- 
temporary. Sourc vol. (1913-14); J. D. Mackie, The Earlier 
Tudors (1952) ; G on, England Under the Tudors (1955) ; B. P. 
Wolffe, Yorkist and Early Tudor Government, bed AAS RS 
HENRY VIII (1491-1547), king of England from 1509 to 
1547, the third child and second son of Henry VII and Elizabeth 
of York, was born at Greenwich on June 28, 1491. He was the 
first Eng ish monarch to be educated under the influence of the 
Renaissance, and his tutors included the poet John Skelton. He 
became an accomplished scholar, linguist, musician and athlete, 
The death of his elder brother, Arthur, in 1502 made himi heir ap- 
Parent, and in 1503 he was betrothed to Arthur’s widow, Cath- 
(tine of Aragon, His father, however, delayed the marriage and 
‘ven made him-enter a protest against it, while some doubts were 
pressed about its validity in canon law. Nevertheless one of 
tea Ts earliest acts after his accession (April 22, 1509) was 
y Catherine, 

on anes of Wolsey—The young king at first dis- 
ee ittle of his father’s application to business, and for two 
a SEN 4 s were managed by the pacific Richard Fox 
x Archbishop William Warham. Yet, although preoccupied 
, he showed a keen interest in 
y s inborn pride and thirst for fame 
M made him listen to the warlike counsels of his father-in-law, 


i 7, 
xe II of Aragon, and of his almoner Thomas Wolsey. In 
andi 1511 he committed himself to a policy of war with France 


miresep essed the channel with an army and took partin u 
Guines Ul sieges of Thérouanne and Tournai and in the battle o 
louis ty Then, deserted by Ferdinand, he made peace with 
Ported a who married his sister Mary (1514). It was even re- 
30 hee Paris that he would divorce Catherine, whose en 
Wife ree attended with fatal misfortune, and take a Frenc 
* seems unlikely that he had in fact yet thought of such 
lang ae I in any case, the renewed antagonism between Eng- 
"dbbroch, ratoe upon the accession of Francis I (1515) led to a 
at ment with Ferdinand, while the birth of Princess Mary 
BRIE! 1516) held out hopes of the male issue which Henry 


ier M desired, Moreover, Ferdinand died in 1516 and the em- 
them incu in 1519. Their grandson Charles V succeeded 


in all their realms and dignities, in spite of Henry's 
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hardly serious candidature for the empire; and a lifelong rivalry 
broke out between Charles and Francis, Both monarchs courted 
England’s favour in 1520, Francis at the Field of Cloth of Gold 
and Charles more quietly in Kent. At the conference of Calais in 
1521 English influence reached its zenith, but the resulting alliance 
with Charles destroyed the balance on which that influence de- 
pended. Charles, sure of English help, concentrated his efforts 
on Italy, while English campaigns in northern France, lacking 
adequate imperial support, bore little fruit. Parliament’s refusal 
of Wolsey’s demands for money (1523) put an end to these 
campaigns and drove Henry into underhand negotiations with 
France (1524). Nevertheless Francis was overweighted by the 
Anglo-imperial alliance, and his defeat at Pavia (1525) left the 
emperor supreme. Henry at once urged Charles to join him in 
partitioning France. However, violent popular resistance to the 
“amicable grant” of 1525, which Henry demanded from his sub- 
jects in order to prosecute the war against France, again pre- 
vented any English invasion of France, and Charles, satisfied with 
his victory, not only rejected the English proposals but also asked 
to be released from his promise, made in 1521, to marry Princess 
Mary. 

The Succession Problem.—This brought the question of the 
succession to the fore and gave Henry an urgent personal interest 
in politics. He had shown, at least as early as 1519, his anxiety 


about his lack of a son, and each succeeding year made it more 
certain that he could not hope for more children by Catherine. 
There was, of course, Mary; but no queen regnant had yet ruled 
in England; Margaret Beaufort had been passed over in favour 
of her son in 1485 and there was a popular impression that women 
Mary’s marriage to the emperor 


were excluded from the throne. 
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might have solved the problem, but now that Charles had broken 
his engagement, her accession (or that of any other living candi- 
date) seemed likely to mean a recurrence of civil war. Henry’s 
first reaction (1525) was to bring out of obscurity his only il- 
legitimate son, create him duke of Richmond and Somerset and 
give him precedence over Mary. Soon, however, he adopted a 
more drastic policy. The unexampled fatality which had attended 
his issue revived the theological scruples about his marriage to 
Catherine; the quarrel with Charles sharpened them; and all these 
considerations were magnified by Henry’s passion for Anne 
Boleyn, though she was not the sole or the main cause of the 
divorce. That the succession was the main point is proved by 
the fact that Henry’s efforts were all directed to securing a wife 
and not a mistress. Wolsey persuaded him that the necessary 
divorce could be obtained from Rome, as it had been in the cases 
of Louis XII of France and Margaret of Scotland. A French al- 
liance was made, to increase the pressure on the pope; for a time 
Clement VII seemed inclined to concede the demand, and in 1528 
Lorenzo Cardinal Campeggio was given ample powers to try the 
case in England. But the prospect of French success in Italy, 
which had encouraged the pope, proved delusive, and in 1529 he 
had to submit to the emperor’s yoke. This made it difficult for 
him to grant the divorce, for Charles would not readily allow the 
casting aside of his aunt, the disinheriting of his cousin and per- 
haps the eventual succession of the son of a French princess to 
the English throne. Campeggio was therefore recalled in July 
1529. 
Wolsey fell when Campeggio was recalled, and his fall meant 
the triumph of the antiecclesiastical party in England. Laymen 
who had resented their exclusion from power were now promoted 
to offices such as those of lord chancellor and lord privy seal 
which they had rarely held before, and parliament was encouraged 
to propound lay grievances against the church. Henry relied on 
the support of the laity to abolish papal jurisdiction and reduce 
clerical privilege and property in England, and by a close entente 
with Francis I he insured himself against the enmity of Charles V. 
But it was only gradually that the breach with Rome was com- 
pleted. Henry had defended the papacy against Luther in 1521 
and had received in return the title “defender of the faith.” He 
never liked Protestantism, and he was prepared for peace with 
Rome on his own terms. Those terms were impossible of ac- 
ceptance by a pope in Clement VII's position, but before Clement 
had made up his mind to reject them, Henry had discovered that 
the papacy was hardly worth conciliating. His eyes were opened 
to the extent of his own power as the exponent of national antip- 
athy to papal jurisdiction and ecclesiastical privilege, and his ap- 
petite for power grew. With Thomas Cromwell’s help he secured 
parliamentary support, and its usefulness led him to extend par- 
liamentary representation to Wales and Calais, to defend the priv- 
ileges of parliament and to yield rather than forfeit its confidence 
(see CROMWELL, THomas). He had little difficulty in securing 
the Acts of Annates, Appeals and Supremacy which completed the 
separation from Rome, or the dissolution of the monasteries, 
which, by transferring enormous wealth from the church to the 
crown, really, in Cecil’s opinion, ensured the reformation. 
The abolition of the papal jurisdiction removed all obstacles to 
the divorce from Catherine and to the legalization of Henry’s 
marriage with Anne Boleyn (1533). But the recognition of the 
royal supremacy could only be enforced at the cost of the heads 
of Sir Thomas More, Bishop Fisher and a number of monks and 
others among whom the Carthusians signalized themselves by 
their devotion (1535). Anne Boleyn fared no better than the 
Catholic martyrs; she failed to produce a male heir to the throne, 
and her conduct afforded a jury of peers, over which her uncle, 
the duke of Norfolk, presided, sufficient excuse for condemning 
her to death on a charge of adultery (1536). Henry then married 
Jane Seymour, who was obnoxious to no one, gave birth to the 
future Edward VI, and then died (1537). The dissolution of the 
monasteries had meanwhile evoked a popular protest in the north, 
and it was only by skilful and unscrupulous diplomacy that Henry 
was enabled to suppress the Pilgrimage of Grace (Feb. 1537). 
Foreign intervention was avoided through the renewal of war be- 
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tween Francis and Charles, and the insurgents were hampered 
having no rival candidate for the throne and no means of seni 
the execution of their program. ei 
Nevertheless their rising warned Henry against further doe 
trinal changes. He had authorized the English Bible and some gp 
proach toward Protestant doctrine in the Ten Articles, He haf 
also considered the possibility of a political and theological al 
ance with the Lutheran princes of Germany. But in 1538 
definitely rejected their theological terms, while in 1539-49 
rejected his political proposals. By the Act of Six Articles (1545) 
he took his stand on Catholic doctrine; and when the Lutheran 
had rejected his alliance, and Cromwell’s nominee, Anne of Cleve, 
had proved both distasteful on personal grounds and unnecessy 
because Charles and Francis were not really projecting a Catholy 
crusade against England, Anne was divorced and Cromwell bẹ 
headed (1540), The new queen, Catherine Howard, represented 
the triumph of the reactionary party under Bishop Stephen 
Gardiner and Norfolk; but there was no idea of returning to th 
papal obedience, and even Catholic orthodoxy as represented by 
the Six Articles was enforced only by spasmodic persecution, 
The secular importance of Henry’s activity has been somevhit 
obscured by his achievements in the sphere of ecclesiastical pol. 
tics; but no small part of his energies was devoted to the task of 
expanding the royal authority at the expense of temporal com 
petitors, Feudalism was not yet dead, and in the north and wet 
there were medieval franchises in which the royal writ and com 
mon law hardly ran at all. Wales and its marches were brought 
into legal union with the rest of England by the statutes of Walt 
(1534-36), and after the Pilgrimage of Grace the council of the 
north was reorganized to bring into subjection the extensive juri 
dictions of the northern earls, Neither they nor the lesser chief 
who flourished on the lack of common law and order could b 
reduced by ordinary methods, and the councils of Wales and of 
the north were given summary powers derived from the Romi 
civil law similar to those exercised by the Star Chamber at Wes 
minster and the court of Castle Chamber at Dublin. Ireland 
been left by Wolsey to wallow in its own disorder; but disorder 
was anathema to Henry’s mind, and in 1534 Sir William Skefing: 
ton was sent to apply English methods and artillery to the gor 
ernment of Ireland. Sir Anthony St. Leger continued his polit 
from 1540; Henry, instead of being merely lord of Ireland dè 
pendent on the pope, was made by an Irish act of parliament 
king and supreme head of the Irish church. Conciliation was M 
tried with some success; plantation schemes were rejec 
favour of an attempt to Anglicize the Irish; their chieftains "e 
created earls and endowed with monastic lands, and so Lee 
was Ireland in 1542 that the lord deputy could send Irish 
soldiers to fight against the Scots. $ i 
Henry, however, seems to have believed as much in the ® a 
cion of Scotland as in the conciliation of Ireland. MA 
Tudor’s marriage had not reconciled the realms; and as soon 
James V became a possible pawn in the hands of Chane i 
Henry reconsidered his old claims to suzerainty over Scotian 


riages; and France was alarmed by Henry’s growing frien 
with Charles V, who was mollified by his cousin 
tion to her place in the succession to the throne. 
sent a Scottish army to ruin at Solway Moss in 1542; his 
few weeks later left the Scottish throne to his infant a 
Mary Stuart, and Henry set to work to secure her hani é 
son Edward and the recognition of his own suzerainty- aie 
was signed with the Scottish estates, but it was torn up 
months later under the influence of Beaton and the queen me i 
Mary of Guise, and the earl of Hertford was sent in ! 
punish this breach of promise by sacking Edinburgh. pe 
Perhaps to prevent French intervention in Scotland 
joined Charles V in invading France, and captured 
(Sept. 1544). But Charles left his ally in the lurch and © 
the peace of Crépy that same month, and in 1545 Henty 


alone a French invasion of the Isle of Wight. This attack 
f abortive, and peace between England and France was made 
fi 546, Charles V’s desertion inclined Henry to listen to the pro- 
osals of the threatened Lutheran princes, and the last two years 

f his reign were marked by a renewed tendency to advance in a 
aon direction. Catherine Howard had been brought to the 
block (1542) on charges in which there was probably a good deal 
‘of truth, and her successor, Catherine Parr, was a patroness of 
the new learning. An act of 1545 dissolved chantries, colleges and 
other religious foundations, and in the autumn of 1546 the Spanish 
ambassador was expecting further antiecclesiastical measures, 
Gardiner had almost been sent to the Tower, and Norfolk and 
Surrey were condemned to death, while Thomas Cranmer asserted 
that it was Henry’s intention to convert the mass into a com- 
munion service. An opportunist to the last, Henry would readily 


the interests of national uniformity. He died in London on Jan. 
28, 1547, and was buried in St. George’s chapel, Windsor. 

The Achievements of Henry VIU—The atrocity of many 
of Henry’s-acts, the novelty and success of his religious policy, the 
apparent despotism of his methods, or all combined, have made 
it difficult to estimate calmly the importance of Henry’s work or 
the conditions which made it possible. Henry's egotism was pro- 
found, and personal motives underlay his public action. While 
political and ecclesiastical conditions made the breach with Rome 
possible—and in the view of most Englishmen desirable—Henry 
VIII was led to adopt the policy by private considerations. He 
Worked for the good of the state because he thought his interests 
ae up with those of the nation; and it was the real co- 

idence of this private and public point of view that made it 
pehe for so selfish a man to achieve so much for his country. 

The royal supremacy over the church and the means by which 
it was enforced were harsh and violent expedients, but it was of 
the highest importance that England should be saved from reli- 

civil war, and it could be saved only by a strong govern- 
aa It was necessary for the future development of P 

Mt its governmental system should be centralized and unified, 
that the authority of the monarchy ‘should be more firmly ex- 
tended over Wales and the western and northern borders, and 
that the still existing feudal franchises should be crushed; and 
es were worth the price paid in the methods of the Star 

amber and of the councils of the north and of Wales. Henry’s 
a On the navy requires no apology; without it Elizabeth’s vic- 
“ty Over the Spanish Armada, the liberation of the Netherlands 
nd the development of English colonies would have been im- 
a alt others the year sa, RSi marka E A 
Tudor ews ae mai (Sir J. S. Corbett, Dra 

His judgment was more at fault when he sought by violence to 

ming Scotland into union with England. But at least Henry ap- 
hee the necessity of union within the British Isles, and his 
sors Treland relaid the foundations of English rule. No less 
Rep ant was his development of the parliamentary system. 

resentation was extended to Wales, Cheshire, Berwick and 
mig oa parliamentary authority was enhanced, largely that it 
leal with the church, until men began to complain of this 
Parliamentary infallibility. The privileges of the two houses 

k eed and expanded, and parliament was led to exer- 

belief er wider powers, This policy was not attributable to any 
ays part in parliamentary goren 4 A 

» to'the circumstance that parliament was willing to do 

oa he Arig baie Henry desired, ose pine vac) 

“aig urch and the old nobility, were not. Neve 5 
litte of o Te8ement given by Henry VIII parliament owed not a 
He ry tie big growth, and to the aid rendered by parliament 

1S success, 
ds been described as a “despot under the forms of law”; 
oti, Ce arently true that he committed no illegal act. His 
itin h 3 consists not in any attempt to rule unconstitutionally 
tational extraordinary degree to which he was able to use con- 
His tiv means in the furtherance of his own personal ends. 
Vity, his remarkable political insight, his lack of scruple 
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have sacrificed any theological convictions he may have had in , 
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and his combined strength of will and subtlety of intellect en- 
abled him to utilize all the forces which tended at that time 
toward strong government throughout western Europe, The mon- 
archy alone seemed capable of guiding the state through the so- 
cial and political anarchy which threatened all nations in their 
transition from medieval to modern organization. The king was 
the emblem, the focus and the bond of national unity; and to 
Preserve unity men were ready to put up with vagaries which to 
other ages seem intolerable. Henry could thus behead ministers 
and divorce wives with comparative impunity, because the indi- 
vidual appeared to be of little importance compared with the 
state, The elevation and the isolation of his position fostered a 
detachment from ordinary virtues and compassion, and he was a 
remorseless incarnation of Machiayelli’s Prince. He had an elas- 
tic conscience which was always at the beck and call of his de- 
sire, and he cared little for principle. But he had a passion for 
efficiency and for the greatness of England and himself. His 
mind, in spite of its clinging to the outward forms of the old faith, 
was intensely secular, and he was as devoid of a moral sense as 
he was of a genuine religious temperament. His greatness con- 
sists in his practical aptitude, in his political perception and in 
the self-restraint which enabled him to confine within limits toler- 
able to his people an insatiable appetite for power. See ENGLISH 
History: The Tudors; see also references under “Henry VIII” 
in the Index. 

Breriocrapny.—Most of the original materials for Henry VIII’s 
biography are incorporated in the monumental Letters and Papers of 
the Reign of Henry VIII, ed, by J. S. Brewer and J. Gairdner, 21 vol. 
(1862-1910), vol. i, 2nd ed. by R. H. Brodie (1920), addenda (1929-32). 
The best biography is A. F. Pollard, Henry VIII, reissue (1951). See 
also bibliography in Encuisn History; The Tudors. 

(A. F. Po.; R. B. Wm.) 

HENRY I (c. 1008-1060), king of France, was the second son 
of Robert II and the grandson of Hugh Capet. After the death of 
his elder brother Hugh, in his father’s lifetime, he was anointed 
king at Reims (1026), but on Robert II’s death (1031) Henry’s 
mother, Constance of Provence, supported a rebellion in favour 
of her youngest son, Robert. Henry took refuge in Normandy 
(1031-32), and the duke of Normandy, Robert the Devil, helped 
him in a long struggle against feudatories such as the counts of 
Blois and Champagne. Henry helped Robert’s successor, Wil- 
liam II the Bastard (the future William I of England), to quell 
his rebellious vassals at the battle of Val-aux-Dunes (1047), but 
was thereafter usually at war with him. He supported the revolt 
of Godfrey of Lower Lorraine (1044) and at a meeting with the 
emperor Henry III at Ivois (1056) revived the western claim to 
Lorraine. Henry I tried to resist papal interference but could not 
prevent Pope Leo IX from holding a council at Reims (1049). 
By his second wife, Anne, daughter of Yaroslav I, grand duke of 
Kiev, Henry had two sons: Philip I, his successor, crowned at 
Reims (May 1059); and Hugh, afterward count of Vermandois. 
Henry died at Vitry-aux-Loges, near Orléans, on Aug. 4, 1060. 

BrsriocrapuHy.—M. Prou (ed.), Raoul Glaber; les Cing Livres de 
ses histoires (1886) ; F. Soehnée, Catalogue des actes d'Henri ler (1907) ; 
E. Lavisse, Histoire de la France, vol. ii, pt. 2 (1901) ; R, Fawtier, Les 


Capétiens et la France (1942) ; F. Lot, Naissance de la eres plates 


HENRY II (1519-1559), king of France from 1547, was born 
at St. Germain-en-Laye on March 19, 1519, the second son of 
Francis I and Claude de France. During the lifetime of his elder 
brother, the dauphin Francis, he had the title duc d’Orléans. Sent 
with the dauphin as a hostage to Spain in 1526, he returned to 
France in 1530 after the conclusion of the peace of Cambrai (see 
Francis I). On Oct. 27, 1533, he was married to Catherine (q.v.) 
de Médicis. On his elder brother’s death (1536), he became dau- 
phin. Differences between the king and dauphin were accentuated 
by the rivalry between Henry’s mistress, Diane de Poitiers (q.v.), 
and the king’s, Anne de Pisseleu, duchesse d’Etampes, as well as 
by Henry’s continuing support of the constable, Anne de Mont- 
morency, when the latter lost the king’s favour. When Henry be- 
came king on March 31, 1547, he dismissed many of his father’s 
ministers and raised Montmorency and the house of Guise (q.v.) 
to favour. Henry’s reputation has suffered by contrast with his 
father’s brilliance, and his melancholy made him unsympathetic; 


yet he successfully continued his 
father’s policy. Like Francis I, 
he undertook administrative re- 
forms: the functions of the differ- 
ent sections of the king’s coun- 
cil became more specialized; the 
commissaries sent into the prov- 
inces “to execute the king’s or- 
ders” were the forerunners of the 
intendants; and an edict of Jan. 
1552 created the présidiaux, inter- 
mediary tribunals between the 
justices in the bailliages and the 
parlements. 

In foreign affairs likewise 
Henry continued his father’s war- 
fare against the Holy Roman em- 
peror Charles V (Charles I of 
Spain) in Italy and in northeast- 
ern France. French troops be- 
sieged Parma in the spring of 
1551 and defended Siena between 
July 1554 and April 1555. In Jan, 1552, moreover, Henry signed 
the treaty of Chambord with the German Protestant princes, 
promising them troops and subsidies: in return they agreed to 
France’s taking the bishoprics of Metz, Toul and Verdun, which 
Charles V was not able to recapture, despite his siege of Metz 
(Oct, 1552—Jan. 1553). Though Henry made the truce of Vau- 
celles with Charles V in Feb, 1556, war was resumed after the 
emperor’s abdication, when a French expedition was sent to Italy 
under Frangois, duc de Guise (1557). The Spaniards from the 
Netherlands, however, besieged St. Quentin in Picardy, and Mont- 
morency was defeated in an attempt to relieve the town (Aug, 10, 
1557). After Guise had somewhat retrieved the situation by tak- 
ing Calais, Guines and Thionville (1558), the financial difficulties 
of both France and Spain, combined with Henry’s desire for a 
free hand to fight heresy in France, led to the peace of Cateau- 
Cambrésis (April 1559), 

A bigoted Catholic, Henry was rigorous in the repression of 
heresy, In Oct. 1547 the chambre ardente, for trying heretics, was 
created in the Paris parlement; during a temporary suppression 
of the chambre ardente (1549-53) the edict of Chateaubriand 
(June 1551) transferred the trial of notorious cases to the secular 
courts; and the edict of Ecouen (June 1559) laid the ground for 
systematic persecution of the Protestants, since the Franco- 
Spanish peace relieved Henry of the need to consider the feel- 
ings of his German allies, 

The peace of Cateau-Cambrésis was to be cemented by the mar- 
riages of Henry’s daughter Elizabeth and of his sister Margaret 
to Philip II of Spain and to Emmanuel Philibert of Savoy re- 
spectively, In a tournament during the festivities, on June 30, 

1559, Henry was stricken on the temple by the lance of Gabriel de 
Montgommery, captain of the Scottish guard. He died in Paris 
on July 10. By Catherine de Médicis he left four sons, the future 
kings Francis II, Charles IX and Henry III and Frangois, duc 
d'Alençon; and three daughters, Elizabeth (1545-68), queen con- 
sort of Spain, Claude (1547-76), married in 1559 to Charles III 
the Great, duke of Lorraine, and Margaret, married in 1572 to 
Henry of Navarre. One of his natural children was Diane de 
France, 

HENRY III (1551-1589), king of France from 1574, was 
born at Fontainebleau on Sept. 19, 1551, the third son of Henry 
II and Catherine de Médicis. Before his accession to the crown 
he was duc d’Anjou. During the reign of his brother, Charles IX, 
Henry was given command of the royal army against the Hugue- 
nots in the third of the wars of religion and defeated the prince de 
Condé (Louis I de Bourbon) at Jarnac in March 1569 and Gas- 
pard de Coligny at Moncontour in October. His mother, mean- 
while, whose favourite son he was, used her influence to advance 
his fortunes. In 1572 she presented him as a candidate for the 
vacant throne of Poland. He helped her to prepare the massacre 
of St. Bartholomew’s day (g.v.) and may have taken part in the 
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murder of Coligny (Aug. 1572). These activities alarmeg Pr 

tant members of the Polish diet, but largely through the a 
of the French envoy, Jean de Monluc, Henry was elected ki 4 
Poland in May 1573. He raised the siege of La Rochelle, Which 

had been directing, to assume his crown. In May 1574, howere, 
he succeeded to the French crown on the death of Charles T% 
Abandoning Poland in unseemly haste, he traveled home by waya 
Vienna and Venice, where he was magnificently entertaing), 
Crowned at Reims on Feb. 13, 1575, he was married on Feb, 5 
to Louise de Vaudémont, a princess of the house of Lorraine 

The French wars of religion continued during Henry III's rip, 
In May 1576 he agreed to the peace of Monsieur, named after t 
style of his brother François, duc d'Alençon, who then acceded ty 
Henry's former title of duc)d’Anjou; but his concessions to thy 
Huguenots in the Edict of Beaulieu angered the Catholics, why 
formed the Holy League to protect their own interests, 
had to resume the war against the Huguenots, but the estate. 
general (Dec. 1576) denied him adequate subsidies. ‘The peacegi 
Bergerac (Sept. 1577) ended hostilities temporarily; the Huge 
nots lost some of their liberties by the edict of Poitiegs, and th 
League was dissolved. In 1584 the Catholics were alarmed whe 
the Huguenot leader, Henry of Navarre, became heir to the throw 
on the death of the duc d'Anjou; the League was therefore m: 
vived under the leadership of Henry, 3rd duc de Guise (see Gus, 
Howse oF). 

Henry III, acting on his mother’s advice, tried to placate 
the League by revoking past edicts of toleration for the Hi 
guenots, but its members regarded him as a lukewarm defenderdl 
the faith and argued in favour 
of his deposition, A rising of 
the people of Paris on May 12, 
1588 (the Day of the Barri- 
cades), caused the king to flee to 
Chartres. In Dec. 1588 he took 
advantage of a meeting of the 
estates-general at Blois to have 
the duc de Guise and his brother 
Louis, the cardinal de Lorraine, 
assassinated. This merely exac- 
erbated, the League’s hostility, 
and Henry III was compelled to 
ally himself with Henry of Na- 
varre. Together they laid siege 
to Paris, but on Aug, 1, 1589, 
Jacques Clément, a fanatical 
Jacobin friar, gained admission 
to the king’s presence and stabbed 
him in the abdomen. He died in 
the early hours of Aug, 2, after 
acknowledging Henry of Navarre as his heir, for he had ni 
of his own to succeed him. call 

Henry III had a good intellect, an ingratiating manner, E 
vated tastes and a gift for oratory, but his faults were 
He issued many ordinances but was too indolent to see we 
plied. He was more attentive to the trappings of power t bt 
its substance; by his aloofness at court and by the fayo M 
conferred upon his mignons, a small group of young cor 
effeminate as himself, he alienated many nobles. His ig 
gance and the excesses that marked his pleasures 4M i 
devotions shocked his subjects generally. 
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Brstiocraruy.—Sources for the reign of Henry II include MK ids 
letters ed. by M. François (1959) ; the letters of Catherine “a (188 
ed. by H. de La Ferrière and G. de Baguenault de Puchesse, 8 ve 9) 
1901) ; and the Journal of P., de L’Estoile, ed. by L. R. Lefty I. 
Among secondary sources see E. L Se 


se, Histoire de Francés p 
part 1 (1904); P. Robiquet, Histoire municipale populair A 
(1887) ; M. Wilkinson, A History of the League (1929); Henri 
Catherine de Médicis, 2 vol. (1922); L. Gérin-Ricard, R.J: K) 
Meéconnu (1935), ( 539 alt 
HENRY IV (1553-1610), king of France from 1 gi 
king of Navarre, as Henry III, from 1572, was born a uc & 
Béarn on Dec. 14, 1553, the son of Antoine de Bours of 
Vendôme (see Boureo), and of Jeanne d'Albret (qu® 


HENRY 


varre from 1555). The prince de Béarn, as he was styled until his 
mother’s death, was taken to the F. rench court at Amiens in 1557 
and entered the Collége de Navarre in Paris in 1561, but was al- 
lowed to rejoin his mother in 1564. She educated him as a Protes- 
fant and, during the third war of religion (1568-70; see FRANCE: 
“History), took him to Gaspard de Coligny, who became leader of 
the Protestant forces on the death of Henry’s uncle, Louis I de 
Condé, in 1569. Henry then distinguished himself at the battle 
of Arnay-le-Duc in eae eae He became king of Na- 
e on his mother’s death in June 1572. On Aug. 18, 1572, he 
Bo i, in Paris, to Charles IX’s sister Margaret (Mar- 

erite de Valois), but within a week of the marriage, on Aug. 24, 
there followed the massacre of St. Bartholomew’s day (g.v.). He 
was then constrained to abjure his Protestantism. In Feb. 1576, 
however, he at last succeeded in escaping from the French court, 

whereupon he recanted and joined the combined forces of Prot- 
estants and Catholic rebels against Henry III of France; the peace 
of Monsieur or treaty of Beaulieu, in May, accorded him the gov- 
emment of Guienne. He secured the treaty, of Bergerac to end 
the sixth civil war in 1577, but began the so-called Lovers’ War 
(partly because of quarrels with his wife and the French king’s 
unwelcome interventions) by seizing Cahors in June 1580; this 
was terminated by the treaty of Fleix in November. 
e death of the French king’s brother François; duc d’Anjou, 
in 1584 made Henry of Navarre heir presumptive to the French 
crown. Excluded from the succession by the treaty of Nemours 
{iy 1585) between Henry III of France and the Holy League 
leaded by Henry, duc de Guise, he fought the War of the Three 
Henrys mainly in the southwest: at Coutras (Oct. 20, 1587) he 
defeated Henry III’s army under Anne, duc de Joyeuse. Henry 
II, however, after his coup d’état at Blois in Dec. 1588, when he 
had the duc de Guise murdered, became reconciled with Henry of 
Navarre (April 1589), whose help he needed. in order to recover 
Paris from the League, Assassinated, the dying Henry III recog- 
(hs Pniking of Navarre as his successor to the French crown 

Ug, 1-2, 1589). 

The Conquest of the Kingdom (1589-98).—Henry IV. had 
to Struggle for nearly nine years against the League before securing 
his kingdom, The main events of the first four years were Henry's 
victories at Arques (Sept. 21, 1589) and at Ivry (March 14, 1590) 
Over Charles, duc de Mayenne; the unsuccessful sieges of Paris 
(May-Aug. 1590) and of Rouen (Nov. 1591—April 1592) by the 
os armies; the meeting of the estates-general convened in Paris 
thie j League (Jan. 1593), which the Satire Ménippée turned to 
‘ al and Henry s final conversion to Catholicism and provi- 

onal absolution by the archbishop of Bourges, Renaud de Beaune 
yu 1593), The famous comment Paris vaut bien une messe 

aris is well worth a Mass”) may not in fact have been made 
Ran at the time, but his conversion did remove all legitimate 
cae a istano; and on March 22, 1594, Paris gave in to 
ki ie Spain, against whom Henry declared war in 1595, con- 
Was Fale pyre the remaining resistance. Mayenne, however, 

y es at Fontaine-Frangaise in Burgundy on June 5, 1595; 

aan a absolved, by Pope: Clement VIII on Sept, 17, 1595; 
1597. ies ich the Spaniards had seized, fell to Henry in Sept. 
who HES de Mercoeur (Philippe Emmanuel de Lorraine), 

sog, © Deen holding out in Brittany, came to terms in March 
diel mae Peace of Vervins between France and Spain was 

e great Banh 1598.. Already in April 1598 Henry had signed 

dict of Nantes (q.v.), establishing the rights of the 
tants in France, 

aasre pi iie ael a 

MS Not as des I asperity back to France. ven i iS 

and th Perate as is sometimes described, disorder was g g 
Contemporani rapidity with which order was restored somien 
ŝchievement es. The effect of the king’s personal policy in n 
ftom the Wi ennot be ignored. This policy, indeed, stemme 
West of the e experience that-he had acquired during the con- 

tance, he = Ingdom: acquainted with all the social classes in 

With havin, ai What each one needed (he is traditionally credite 
eat, (ass esired for every labourer la poule au pot, a chicken 
Y Sunday); and he used his geniality and his persua- 
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sive manner to win obedience, 

It was, however, the rich mer- 
chants and the crown officials who 
had contributed most to Henry’s 
success, and he looked to them 
for economic progress and for the 
rehabilitation of the kingdom. 
Though he succeeded in suppress- 
ing certain useless offices, he con- 
solidated many others by accord- 
ing the “annual right” or paulette 
(1604; named after the financier 
Charles Paulet), whereby the 
holder of an office could make it 
hereditary through yearly pay- 
ments of one-sixtieth of the price 
originally paid for it. He began 
by controlling the parlements 
through the moderate approach 
of the chancellor Pomponne, de 
Belliévre, but gradually asserted 
his personal authority more and more, relying on his devoted 
Maximilien de Béthune, baron de Rosny and duc de Sully (q.v.). 

Henry reformed the finances, repressed abuses, extinguished 
the formidable debt and realized a reserve of 18,000,000 livres. 
To alleviate the distress of the people he undertook to develop 
both agriculture and industry, planting colonies of Dutch and 
Flemish settlers to drain the marshes of Saintonge, introducing 
the silk industry, encouraging the manufacture of cloth, of glass- 
ware and of tapestries and, under the direction of Sully—named 
grand voyer de France—improving and increasing the routes for 
commerce. A complete system of canals was planned, that of 
Briare partly dug. New capitulations were concluded with the 
sultan Ahmed I (1604) and treaties of commerce with England 
(1606), with Spain and with Holland. Attempts were made in 
1604 and 1608 to colonize Canada. The army was reorganized, its 
pay raised and assured, a school of cadets formed, artillery con- 
stituted and strongholds on the frontier fortified. While lacking 
the artistic tastes of the Valois, Henry beautified Paris, finishing 
the Tuileries and building the great gallery of the Louvre, the 
Pont Neuf, the Hétel-de-Ville and the Place Royale. 

Himself a convert, Henry managed to reassure the Protestants 
and to grant them privileges in the state but at the same time to 
promote the Catholic Counter-Reformation (notably through the 
Jesuit college at La Fléche), to protect the monastic orders and 
to improve the recruitment of the Catholic clergy. 

Henry IV’s foreign policy, without being aggressive toward 
Spain, was designed to diminish the Spanish influence in Europe. 
He won Tuscany, Mantua, Venice and the papacy to France's side 
and forced Savoy, which had not acceded to the treaty of Vervins, 
to sign the treaty of Lyons (1601), whereby France acquired 
Bresse, Bugey, Valromey and Gex in exchange for the marquisate 
of Saluzzo. He also concluded alliances with the German Protes- 
tant princes, with Lorraine and with the Swiss (treaty of Soleure, 
Jan, 1602). A great French success was the mediation between 
Spain and the United Provinces of the Netherlands, which led to 
the conclusion of the Twelve Years’ truce in 1609. In the same 
year difficulties arose with the Holy Roman emperor on the Cleves- 
Jülich succession (see Jizicn). Henry, after hesitating, finally 
decided on a military expedition to expel the imperial troops from 
Jülich, but whether he would have gone on to risk a new general 
war against the Habsburgs can never be known. On May 14, 1610, 
he was assassinated in Paris by Frangois Ravaillac. 

Sully in his Economies royales attributes to Henry IV the 
“great design” of constituting, after having defeated Austria, a 
vast European confederation of 15 states—a “Christian republic” 
—directed by a general council of 60 deputies reappointed every 
three years, But this “design” has been attributed rather to 
Sully’s imagination than to the king’s more practical mind, 

Character and Personal Life.—Henry IV was better at sol- 
diering than at strategy. Authoritative by disposition, he was 
nevertheless ready to profit from the advice and co-operation of 
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well-chosen counselors: Sully; Nicolas Brulart de Sillery; Nicolas 
de Neufville, seigneur de Villeroy; and Pierre Jeannin. 

Henry had no children by Margaret, whom he divorced in 1599. 
By Marie de Médicis, whom he married in 1600, he had six chil- 
dren (see Bourson: Table 1I). His love affairs were numerous. 
The most celebrated were those with Gabrielle d’Estrées, whom 
he made duchesse de Beaufort and by whom he was the father of 
César, duc de Vendôme, Alexandre de Vendôme and Catherine 
Henriette, later married to Charles, duc d’Elbeuf; with Henriette 
de Balsac d’Entragues, whom he made marquise de Verneuil and 
three of whose children he legitimated; and with Charlotte des 
Essarts, married long after to François de L’Hospital. 

Often remembered as Henry the Great for his political achieve- 
ment and as le vert galant for his amours, Henry IV is one of the 
most popular figures of French history, if not the most popular. 
The Recueil des lettres missives de Henri IV, edited by J. B. de 
Xivrey, six volumes (1843-53), contains numerous letters written 
personally by Henry and revealing much of his characteristic 
charm. 

See also references under “Henry IV” in the Index volume. 

BIBLIOGRAPHY.—A, Poirson, Histoire du règne de Henri IV, 2nd ed., 
4 vol. (1862-67) ; E, Lavisse (ed.), Histoire de France, vol. vi (1905); 
G. Pagès, La Monarchie d'ancien régime (1926) ; P. de Vaissière, Henry 
IV (1928); R. Mousnier, La Vénalité des offices sous Henry IV et 
Louis XII (1946), “L’Age classique 1598-1615,” in L'Histoire de 
France, ed. by M. Reinhard, vol. i (1954). (VL) T.) 

HENRY, the name of nine German kings, six of whom were 
also Holy Roman emperors. 

Henry I (c. 876-936) the Fowler, king from 919, was a mem- 
ber of the Liudolfing family, the son of Otto the Illustrious, 
duke of Saxony, and his wife Hathui. He was married first to 

- Hatheburg, daughter of Count Erwin of Merseburg, but divorced 
her because of ecclesiastical protests, though he kept her rich 
dowry. Second, in 909, he married Mathilda, daughter of a Count 
Dietrich, and as Dietrich had possessions in Westphalia, Henry 
was able to establish himself there. Having succeeded his father 
as duke of Saxony in 912, he was constantly at war with Conrad I 
(see Conrap, German kings), especially over lands in Thuringia, 
until the settlement of Grona, near Göttingen, in 915. On his 
deathbed (Dec. 918) Conrad I designated Henry as his successor; 
and at a meeting of Saxon and Frankish nobles in Fritzlar in May 
919, Henry was elected king. The legend that he was surprised 
by the princes while out hawking (hence his nickname) does not 
accord with fact. He refused the anointing and coronation offered 
him by Heriger, archbishop of Mainz. 

Swabia and Bavaria did not recognize Henry as king; but since 
he was determined to continue the traditions of East Frankish 
kingship he led an army against Burchard of Swabia in 919 and 
forced him to an agreement—by which, however, Burchard main- 
tained a large measure of independence. In the meantime, how- 
ever, Arnulf of Bavaria had been elected king by the East Franco- 
nians and Bavarians; apparently he regarded the East Frankish 
empire as defunct and wanted to revive the Carolingian kingdom 
of Bavaria. Henry's first campaign against him failed, and only 
in 921 was a compromise reached, at Regensburg, whereby Arnulf 
renounced the royal title but was granted what amounted to com- 
plete independence. Meanwhile in Lotharingia, which had sepa- 
rated itself from the East Frankish state in 911, Giselbert, son of 
Rainier I of Hainaut, had had himself elected king in 920, Henry 
in fact renounced Lotharingia to the West Frankish king Charles 
III the Simple under the treaty of Bonn, but subsequently pro- 
ceeded to recover the territory in two campaigns (923 and 925). 
He reconciled Giselbert by marrying him to his daughter Gerberga 
and recognizing him as duke. By these means Henry I restored 
the fortunes of the East Frankish state, which had been seriously 
threatened at Conrad’s death, and prepared the foundations on 
which the German kingdom grew up. 

In 926 Henry bought off the frequent plundering raids of the 
Magyars for nine years, by releasing a captured Magyar chieftain 
and agreeing to pay a yearly tribute. He used the time to build 
fortifications and develop a cavalry force, which he trained in 
wars against the Slavs. Thus in 928 he conquered Brennabor 
(Brandenburg), the capital of the Hevellians, and then the terri- 
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tory of the Daleminzians, on which he founded Meissen, h 
he campaigned in Bohemia and had a dangerous Slay fish s 
pressed by his marcher counts. When he withheld tribute fe 
3 > 5 ton 

the Magyars in 932, they resumed their raids but were defeated 
7 Eaa Rates i 

933 at Riade on the Thuringian-Saxon border. In 934 Henry y 
also successful against the Danish king Knuba. He received 

“holy lance,” with nails from the cross of Christ, from Ki 
Rudolf II of Burgundy in exchange for the cession of Basel, Pe. 
haps this was intended to provide a justification for his planne 
intervention in Italy. Having designated Otto, the eldest Son of 
his second marriage, as his successor, Henry died on July 2, 0% 
in his palace of Memleben. He was buried at Quedlinburg, His 
charters and statutes are printed in the Monumenta Germaniu 
Historica, series Diplomata, vol. i (1879), and Constitutione, 
vol. i (1893). ; 

Henry II (973-1024) the Saint, German king from 1002 aj 
emperor from 1014, was born at Abbach in Bavaria, the sono 
the Liudolfing Henry the Quarrelsome, duke of Bavaria, and hi 
consort Gisela of Burgundy. Originally destined for the chud, 
he received a careful education, but became duke of Bavaria m 
his father’s death in 995. He subsequently married Kunigundeo 
Luxembourg. When his cousin, the emperor Otto TII, died chilt 
less on Jan. 23, 1002, Henry succeeded—chiefly as a result of th 
support of Archbishop Willigis of Mainz—in being elected Ger 
man king by the spiritual and temporal magnates of’ Bavari, 
Franconia and Upper Lorraine; and on June 7 he was crownedat 
Mainz. Within a few months he was also recognized by the other 
German princes; but again and again, particularly at the startd 
his reign, he had to struggle with rebellious noblemen, amoy 
them his own brother. 

The conflict with Boleslaw I the Brave of Poland was pe 
tracted almost throughout Henry's entire reign. In three wi 
(1004-05, 1007-13 and 1015-18), which ended respectively wil 
the treaties of Poznan, Merseburg and Bautzen, Boleslaw sit 
ceeded in obtaining as fiefs from the German king the eastern pats 
of the mark of Meissen (the Milzen district) and the easter 
of the Saxon Ostmark (Lusatia), which he had conquered. oh 
the other hand, Henry was able to recover Bohemia, whid 
Boleslaw had also conquered. p 

A further dispute lay in store for Henry in Italy, where! 
1002 the margrave Arduin of Ivrea had been crowned king. Heny 
achieved his own coronation 0 
May 14, 1004, in Pavia, witho 
any resistance on Arduin’ p 
though Henry failed to s a 
gate him completely. In them 
there also were bee 
tied the king down for yea" 
subdued the Frisians in 1005 
fought the count of Flanders t 
From 1008 to 101 


wife’s brothers, who agi 
wishes had contrived to be i 
archbishop of Trier and i 
of Metz respectively. n iit 
J Henry induced the childless 

of Burgundy, Rudolf II, T d 
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Henry’s military support against the rebellious Burgundian e 
In 1013 Henry went to Rome. There he recognized as a th 
Tusculan Benedict VIII, who crowned him emperor OP 5 pti 
1014, and whom Henry supported against his rival, the C t 
Gregory VI. On the request of Benedict, who visited him € 10: 
berg in 1020, Henry undertook a third campaign to Italy ® rint 
He defeated the Greeks in southern Italy and subdued the Pal 
of Capua and Salerno, but epidemics in the army soon © 

him to return to Germany. 
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On July 13, 1024, Henry died at his castle of Grona near 
Göttingen. He was buried in the cathedral of Bamberg. His ec- 
clesiastic inclination had been shown in numerous pious founda- 
tions, in the establishment of the bishopric of Bamberg (1007) and 
in his endeavours to bring about a moral reform of the church; in 
these efforts he was supported by his friend Odilo, abbot of Cluny, 
However, the idealization of the “holy king,” which began as early 
as the 11th century and culminated in his canonization in 1146, 
does not correspond with the facts. Henry was a sober and realis- 
tic statesman who ruled the church with a hard hand and did not 
scruple to conclude an alliance with the heathen Liutitsy against 
the Christian Poles. With toughness, untiring energy and much 
political astuteness he contrived to conserve the empire which had 
been threatened on Otto III’s early death by external enemies and 
internal feuds; and he passed it on, undiminished, to the Salian 
rulers. His festival is celebrated on July 15. His legislative acts 
and charters are printed in Monumenta Germaniae Historica, 
ae Constitutiones, vol. i (1893), and Diplomata, vol. iii (1900- 
03). (K. Re.) 

Henry III (1017-56), German king from 1028, sole ruler 
from 1039 and emperor from 1046, of the Salian dynasty, was 
born on Oct. 28, 1017, the only son of the future emperor Con- 
rad II and Gisela, widow of Ernest I, duke of Swabia. He was 
designated as his father’s successor in 1026 and crowned king on 
April 14, 1028, but did not become sole ruler till his father’s death 
in June 1039. He married first, in 1036, Gunhilda (Kunigunde), 
daughter of Canute of Denmark and England; and second, in 
1043, Agnes of Poitou, daughter of William V of Aquitaine. 
Agnes eventually bore him a-son, the future Henry IV, in 1050. 

In the early part of his reign Henry was preoccupied ‘with his 
eastern frontier, since Bretislav, prince of the Bohemians, was 
reviving the idea of an independent Slav state and had conquered 
various Polish towns. After suffering two defeats in 1040, Henry 
was more successful in 1041 and forced Bretislav to sue for peace 
and do homage for Bohemia. He then turned his attention to 
Hungary, where King Peter had been expelled by a certain Obo, 
who attacked Bavaria. Henry restored Peter, instituted Bavarian 
law in Hungary and received the fealty of both king and nobles. 
on west Henry was less successful, for though he received 
the sul eee of Burgundy (1041), he never came to terms with 
ony se of Lotharingia, where feudal tendencies were more 
it he developed than in the rest of Germany. The main point 
thé hes was whether the emperor could divide the duchy between 
3 Sh rhe sons of Duke Gozelo (Gothelon), or whether 
tall N iged to let the elder son, Godfrey the Bearded, inherit 
an ne enry attempted to divide it, but Godfrey revolted in 1044 

ot temporary reconciliation, again in 1046. f 
Wien a most famous for his reform of the papacy in 1046. 
Reach a Italy he found three rival popes claiming the 
ne i rat synods held at Sutri and in Rome (Dec. 20 and 23) 
festet ree deposed, and a German, Suidger, bishop of Bam- 
Henry a in their place as Pope Clement II. On Christmas day 
SS emperor by the new pope, and thè Romans 
Popsi He im as “patrician” with authority, in effect, to appoint 
thtes mena exercised this authority in due course by appointing 
Bibiana ermans in succession to Clement II. The men whom 
and undoub were ecclesiastical reformers like Leo IX (1049-54) 
though the edly raised the standing of the papacy in Europe, 

nee aa met with opposition from the nobles of the city of 
ca ak coal Henry made a victorious progress in south- 
asserting ‘hie tee Pandulf IV to the principality of Capua and 

But aoa over the Normans in Apulia and Aversa 

Was in Ttal after this his power began to decline. Even while he 
ing Peters revolution in Hungary caused the overthrow of 
avaria sa favour of Andrew I, who made frequent attacks on 
odfrey the ee still undefeated at the end of Henry’s reign. 
atingia nate of Lotharingia stirred up further revolts in 
(1054 a 047-49) before transferring his attention to Italy 
Cross t e cre’ he married Beatrice of Tuscany, whose lands lay 
mad main route from Germany to Rome. When Henry 
expedition to Italy (1055) Godfrey fled to Flanders, 
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leaving his wife to'be taken prisoner by the emperor for daring 
to marry a “public enemy.” But because of Henry’s death, at 
Bodfeld in the Harz mountains on Oct. 5, 1056, the marriage sur- 
vived. Its disastrous effects for the empire were seen in 1057 
when Godfrey’s brother was elected pope as Stephen X (IX), 
uniting in his person the anti-imperial forces of Lotharingia, Tus- 
cany and the papal court. 

Henry III was a great emperor and his reform of the papacy was 
of the utmost importance, even if it was not to the advantage of 
the empire. His highhanded dealings with the nobles alienated 
them as a class; however, and it is doubtful if he, any more than 
his son, would have been able to save the empire from the com- 
bined attack of nobles and papacy. ‘Henry’s charters are printed 
in the Monumenta Germaniae Historica, series Diplomata, vol. v 
(1926-31). 

Henry IV (1050-1106), German king from 1054, sole king 
from 1056 to 1077 and emperor from 1084 of the Salian dynasty, 
was born at Goslar on Nov. 11, 1050, the son of the emperor 
Henry II and Agnes of Poitou. He succeeded his father on 
Oct. 5, 1056, having been elected and crowned king in 1054. His 
mother ruled for him till 1062, when he was kidnaped by a group 
of nobles led by Anno, archbishop of Cologne.’ During the next 
three years there was a perpetual struggle for power between Anno 
and Adalbert, archbishop of Bremen. The latter was influential 
in turning Henry against the Saxon nobility. Consequently when 
Henry began his personal rule in 1066 (in which year he also mar- 
ried Bertha of Turin), he immediately tried to re-establish the 
royal power by recovering those portions of his demesne which 
had been usurped by the nobles of Saxony and Thuringia during 
his minority. The foremost of these nobles was Otto of Nord- 
heim, who in 1061 had been made duke of Bavaria by the empress 
Agnes. In 1070 he was accused of plotting to murder the king 
and was deprived of his duchy. He promptly rebelled, and though 
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he was forced to make a temporary submission in 1071, he re- 
mained Henry’s implacable enemy and played a leading part in 
the Saxon wars. which, with slight intermissions, lasted from 1073 
to 1088. His first wife having died in 1087, Henry married a 
Kievan, princess, Praxedis or Eupraxia (in German called Adel- 
heid), in 1088 or 1089. 

Henry’s attempt to restore the royal power was the cause not 
only of his'Saxon wars but also of his struggle with the papacy. 
Pope Gregory VII (see Grecory) was not prepared to see him use 
the church as a mere instrument of empire and consequently 
forced a quarrel on the key issue 

of the investiture of bishops (see 
© also INVESTITURE CONTROVERSY; 
Papacy: The Medieval Papacy 
[590-1304]: Gregory < VIT). 
Henry challenged his authority 
dramatically and was excommu- 
nicated and deposed (Feb. 21, 
1076). This action gave the 
Saxons and the other opponents 
of the king an unparalleled op- 
portunity, At the diet of Trebur 
(Tribur) on Oct. 16 they decreed 
that Henry would lose his king- 
dom if he did not receive papal 
absolution within a year anda day 
of his excommunication, They 
intended to keep Henry in Ger- 
many until the pope reached 
Augsburg for a council in Feb. 
1077, but Henry escaped to Italy 
(where most of Lombardy was 
faithful to him) and obtained the 
pope’s absolution at Canossa 
(Jan. 1077)... He claimed. that 
the pope had also restored him to 
his kingdom. Gregory disputed 
this, but it is certain that the news 
of the absolution came as a great blow to the German rebels. 
Eventually. the rebels elected Rudolf, duke of Swabia, as anti- 
king on March 13, 1077, but Henry was supported by most of the 
German bishops and in most of Lombardy, Burgundy, Bavaria and 
Franconia... He gained a foothold in Swabia, where he appointed 
his son-in-law, Frederick, count of Staufen, as duke in 1079 (see 
HOHENSTAUFEN); . In 1080 he invaded Saxony and, though de- 
feated at Flarchheim (Jan. 27), succeeded in winning over the 
duke, Magnus Billung. He then began to threaten the pope, who 
since. 1077 had remained neutral in the civil war. The result was 
that Gregory excommunicated and deposed Henry a second time 

(March 1080), Henry IV for his part summoned a council at 

Brixen (Bressanone) to depose Gregory and set up Archbishop 

Guibert of Ravenna in his place as the antipope Clement III. - For 

while fortune favoured Henry. The antiking Rudolf was killed 
in Oct. 1080, and Henry, now free to leave Germany, invaded 
Italy, besieged Rome (1082), and was crowned. emperor by. his 
antipope (March 31, 1084). But then Gregory VII’s ally, Robert 
Guiscard, duke of Apulia, forced him to retire to Germany. 
There the rebels had chosen a new antiking, Hermann, count of 
Salm (of the first house of Luxembourg), but he lacked the pres- 
tige of his predecessor and retired from the conflict before: his 
death (1088). The only resolute opposition came from the papal 
party. which was led by the legate Odo of Chatillon; but he was 
supported by very few German bishops, and his attempts at ec- 
clesiastical reform alienated the Saxon nobles who had misappro- 
priated church lands, Odo had to rely for the most part on Welf V 
(later Welf II of Bavaria), whose father Welf IV (I) had been 
deposed from the dukedom of Bavaria and whose mother was a 
daughter of Otto of Nordheim. Himself the husband of Matilda 
(q.v.) of Tuscany, Welf had a certain amount of success in Italy; 
and when Odo of Chatillon was elected pope as Urban II in 1088, 
Henry had to mount an expedition to retake Mantua and Milan 
and to reinstate his antipope in Rome. Had Henry abandoned his 
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antipope and recognized Urban II, he might have had a will i 
vantageous peace; but as it was he remained obstinate, ang 
position to him mounted. First his eldest son, Conrad, Whom he 
had had crowned as German king in 1087, rebelled against hi 
(1093-1101); then, after Conrad’s death (1101), his second son 
Henry (see below), whom he had had crowned in Conrad's stea] 
in 1098, rebelled in 1104,- In 1105 he was captured by the yomg 
Henry and compelled to abdicate, but in violation of the cond, 
tions was detained at Ingelheim and denied his freedom, Escaping 
to Cologne, he entered into negotiations with England, France anf 
Denmark and was engaged in building up an army against his s) 
when he died at Liège on Aug. 7, 1106. 

Henry was undoubtedly an astute ruler, but he always showed 
greater ingenuity in adversity'than common sense in victory, He 
has come to be regarded both as a tragic figure and as a national 
hero in Germany, if not for his opposition to the papacy at leat 
for the efforts he made to maintain a united German kingdom in 
face of the particularist tendencies of the nobility. His charters 
are printed in the Monumenta Germaniae Historica, series Diplo. 
mata (1941— ); his letters are edited by C. Erdmann (1937); 
and there is a collection of the correspondence of the period edited 
by C. Erdmann and N, Fickermann (1950). (R. H, C.D.) 

Henry V (1081-1125), German king from 1098, sole ruler 
from 1106 and emperor from 1111, of the Salian dynasty, was 
born in Goslar on Jan, 8, 1081, the second son of the future em 
peror Henry IV, and his first wife, Bertha of Turin, -Crowned 
German king in 1098, he rebelled against his father in 1104, with 
the support of the church and the higher nobility (see above); but 
though he was able through perfidy to imprison his father fora 
while, there, was no decisive battle between them. After his 
father’s death, Henry V. was recognized as king by all... He fist 
turned eastward: campaigns against Hungary (1108) and Poland 
(1109) failed, but he reasserted German. overlordship. over Bo 
hemia in 1110.  Betrothed to. Matilda, daughter of Henry lof 
England, in 1110, Henry married her in 1114. d 

An understanding with the pope in the controversy over inves 
titure was essential to Henry. Having entered Italy at the head 
of a great army in 1110, he met, Pope Paschal II at Sutri and there 
renounced the right to investiture, whereupon the pope agreed Y 
direct the church in Germany to: give back all lands and rights 
received from, the crown. .When these conditions were promti 
gated at St. Peter’s in Rome on Feb. 12, 1111, they caused à 
tumult among the German bishops, who saw themselves depriv 
of their powers. - Their protest 
killed the agreement. 

Henry was forced to leave 
Rome temporarily in the fas 
a popular rising, but. took the 
pope with him as a prisoner am 
won his assurance that; the Hi 
should invest the bishops ba 
ring and staff after their canont 
election, 

On April 13, 1111, Henry 1 
crowned emperor in St. rae 
Strong opposition, however, aro’ 
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a 
rest in the upper Rhinew! pir 
the revolt of Lothair 0}, Tand 
burg (later king as Lothair 


emperor as Lothair II) in Saxony ended in 1115 in a severe defeat 
for Henry- Nevertheless in 1116 Henry undertook his second 
Italian expedition, intending to take possession of the inheritance 
-of Matilda of Tuscany, who had died in 1115. Further negotia- 
tions with the curia over the investiture question were without 
success. When in 1118 Pope Gelasius TI was elected successor to 
Paschal II, Henry set up an antipope, Gregory VIII, who however 
could not anna himself. See Il’s successor in 1119 was 
Calixtus II, with whom in 1122 Henry concluded the concordat of 
Worms. By this the king guaranteed the freedom of episcopal 
elections and renounced the investiture with staff and ring; but 
‘he was to be present at the elections with a casting vote, and he 
was to enfeoff the elected bishop with the temporalities of his see, 
This agreement, however, applied only to Germany, whereas in 
Ttaly and in Burgundy the enfeoffment was to follow consecration 
and would therefore be a pure formality. 

New possibilities of altering the balance of power in the em- 
peror’s favour were envisaged in 1120, when William, the only 
‘son of Henry I of England, was drowned and Matilda, Henry’s 
wife, became heiress to the English throne. Henry V therefore 
supported his father-in-law against France, but he could achieve 
nothing militarily. He died at Utrecht in the Netherlands on 
May 23, 1125, and was buried in Speyer cathedral. His legislative 
acts are printed in the Monumenta Germaniae Historica, series 
Constitutiones, vol. i (1893). (K. RE.) 

Henry VI (1165-97), German king from 1169, sole ruler 
from 1190 and emperor from 1191, of the Hohenstaufen dynasty, 
was born in the last quarter of 1165 at Nijmegen in the Nether- 
lands, the second son of the emperor Frederick I Barbarossa and 
Beatrix of Burgundy (Franche-Comté). He was educated under 
Conrad of Querfurt, afterward bishop of Hildesheim and Wiirz- 
burg. Chosen German king at Bamberg in June 1169, he was 
crowned at Aachen on Aug. 15. He was invested with lands in 
Germany in 1179. In 1184 his father sought to procure his coro- 
nation from Pope Lucius III, but the pope refused because of the 
marriage arranged between Henry and Constance, daughter of the 
late Roger II of Sicily, a step which threatened to unite Sicily with 
Germany. This marriage took place at Milan in Jan. 1186, and 
feo B any was crowned king of Italy. Having been 

ized by the pope as Roman emperor elect, Henry took over 

if government of the empire when his father went on crusade 

Baster 1189), He suppressed a revolt of the Welf Henry (g.v.) 

Lion in 1190 and then, after his father’s death on the crusade, 
ag to Italy for his coronation by Pope Clement IIT. 

gi Beer uctased the support of the cities of northern Italy, but 

rithed > Rome found Clement’s successor, Celestine III, dis- 

ee out ae paar sprinter 3 bari er 

y and a treaty made between the king and the 

ara the pope to crown Henry on April 15, 1191. 
$n of S ANA n ina inaa b arcs an are ries A 

s brother Roger, as king. enry marched to 
a but was compelled to raise the siege and return to Ger- 

There the Welfs and their earlier opponents were united against 
ae vacancies in various bishoprics added to the con- 
of Albert eat, was suspected of being implicated in the murder 
of Richard That egea ie alinan a Fr Ra 
i 7 ot England, and the s with which ne 

‘vent to make peace with his foes. When’ Henry the Lion 

; heii in March 1194, order was restored to Germany. In 

esting a May, Henry VI went again to Italy, where Pope 
Sicily he f ad espoused the cause of Tancred. When he reached 
entered P, on Tancred dead, and, meeting with little resistance, 
ollaa where he was crowned king on Dec. 25, 1194. 

owing day his wife gave birth to the future emperor 
Jesi. In June 1195 Henry left her as regent and 


of ew began to cherish ideas of universal empire. Richard 
“Tat he yy, ia already acknowledged his supremacy. Declaring 
Sought pas ld compel the king of France to do the same, Henry 
the Spani stir up strife between France and England. Nor did 
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also claimed. When the Byzantine Isaac II Angelus asked his 
help, he demanded the recognition of Isaac’s daughter Irene, wife 
of Henry’s brother Philip, as heiress to the eastern empire. The 
kings of Little Armenia and Cyprus asked for investiture at his 
hands. 

To complete Henry’s scheme two steps were necessary: a recon- 
ciliation with the pope and the recognition of his young son, 
Frederick, as his successor in the empire as well as in Sicily. The 
reconciliation was accomplished through the emperor’s undertak- 
ing to organize a new crusade; the matter of the succession was 
more difficult because Henry conceived the ambitious plan of hav- 
ing the German kingdom transformed from an elective to a heredi- 
tary monarchy. In the winter of 1195-96 he induced about 50 
princes to agree to this plan, and at the diet of Würzburg (April 
1196) a majority voted for it; but the minority, led by Adolf of 
Altena, archbishop of Köln, continued to oppose it. To circum- 
vent the opposition, Henry in June went to Rome to persuade the 
pope to crown Frederick, but the pope would not immediately 
comply, and in Oct. 1196, at the diet of Erfurt, the German op- 
position was increased by the adherence of a strong faction led by 
the landgrave of Thuringia, Hermann. Finally Henry had to be 
content with the election of Frederick as German king, in the 
customary way, at Frankfurt in December. Then, when Henry 
was in southern Italy preparing his crusade, the oppressive rule of 
his officials there provoked an insurrection. This was put down 
with savage cruelty; but on Sept. 28, 1197, Henry died of malaria 
at Messina. He left some poems, published by F. H. von der 
Hagen in his Minnesinger (1838). (X.; R. H.C. D.) 

Henry (VII) (1211-42), German king from 1220 to 1235, 
of the Hohenstaufen dynasty, was born in Sicily, the son of the 
future emperor Frederick II and Constance, daughter of Al- 
fonso II of Aragon. He was crowned Sicilian king in 1212, In 
1216 Frederick promised Pope Innocent III to hand the kingdom 
over to Henry on being crowned emperor, but in April 1220 the 
diet of Frankfurt elected Henry, whom Frederick had made duke 
of Swabia in 1216 or 1217, as German king, so depriving Fred- 
erick’s promise to the pope of all practical value, since Germany 
and Sicily would remain united under him. Henry was crowned at 
Aachen on May 8, 1222, by Archbishop Engelbert I of Köln, whom 
Frederick had appointed regent and guardian. On Nov. 29, 1225, 
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he married Margaret, daughter of the Babenberg Leopold VI of 
Austria. After the assassination of the powerful archbishop on 
Nov. 7, 1225, Louis I, duke of Bavaria, was appointed to be 
Henry’s guardian, but Henry broke with him at the end of 1228, 
took over the government and defeated the duke in the summer 
of 1229. 

With ministeriales instead of princes as his chief counselors, 
and often taking the side of the towns against their bishops, Henry 
had soon to face the resistance of the princes, and in 1231 he was 
forced to yield to them. After having forbidden urban communes, 
he issued in May the Constitutio or Statutum in favorem princi- 
pum which recognized and extended princely liberties in opposi- 
tion to the expanding towns. In May 1232, at Cividale; Frederick 
confirmed the greater part of the Constitutio and made Henry 
swear him unconditional obedience. 

During the following two years Henry vacillated between ob- 
servance of and resistance to the emperor's wishes. In Feb. 1234 
he intervened against the savage persecution of heretics, in con- 
tradiction to Frederick’s antiheretical legislation; and in Septem- 
ber, at Boppard, he openly rebelled against his father. The 
rebellion collapsed when Frederick came to Germany in spring 

1235. Having submitted to his father in July, Henry was im- 
prisoned and deposed. Taken to the Sicilian kingdom in 1236, he 
died in Feb, 1242 in captivity near Nicastro, possibly by suicide. 
(N. R.) 

Henry Raspe (1202-47), landgrave of Thuringia from 1227 
and German antiking from 1246, was the second surviving son of 
Hermann I of Thuringia and Sophia, daughter of Otto I of Ba- 
varia. On the death of his elder brother, the landgrave Louis IV 

(husband of St. Elizabeth), in 1227, Henry seized power and ex- 
cluded his nephew, Hermann II, from the succession. The usurpa- 
tion was tolerated by the emperor Frederick II, and Henry in 
return assisted the emperor in 1236 to crush the rebellion of the 
Babenberg Frederick II of Austria and was one of the 11 princes 
who elected the emperor’s son Conrad IV as German king at 
Vienna in 1237. In 1238 Henry weakened his relations with the 
emperor by his marriage to Gertrude, sister of the childless Fred- 
erick of Austria. The emperor reacted by affiancing his daughter 
Margaret to Hermann II, but this engagement was broken, and 
Henry remained faithful to the imperial cause; he was excom- 
municated by the papal agent Albert Behaim in 1240. The em- 
peror appointed him vicegerent in Germany in 1242, but Henry 
made no attempt to discharge his duties. On April 21, 1246, Pope 
Tnnocent IV urged the German princes to elect Henry as king in 
place of Conrad IV, recently deposed by papal decree. Henry was 
elected by an assembly of ecclesiastical princes at Veitshchheim 
on May 22, 1246. He defeated Conrad near Frankfurt on Aug. 5, 
1246, but failed to take Ulm, the key to Conrad’s duchy of Swabia. 
Exhausted by his exertions, he died at the Wartburg on Feb. 16, 
1247. (C. C. Ba.) 

Henry VII (c. 1275-1313), German king from 1308 and em- 
peror from 1312, was the son of Henry III, count of Luxembourg, 
whom he succeeded in 1288. He married Margaret, daughter of 
John I, duke of Brabant, in 1292. Closely attached to the court 
of Philip IV of France, Henry was regarded as a supporter of 
French policy in German affairs. On the death of the German 
king Albert I, of the house of Habsburg, Henry was elected as his 
successor on Nov. 27, 1308, at Frankfurt—thanks largely to the 
exertions of his brother Baldwin, archbishop of Trier—with the 
support of Pope Clement V, who was anxious to maintain good 
relations between Germany and France while limiting any expan- 
sion of French power. Crowned at Aachen on Jan. 6, 1309, Henry 
made a settlement with the rival Habsburgs and acquired.a strong 
base for the Luxembourg dynasty by marrying the heiress of King 
Wenceslas II of Bohemia to his son John (g.v.), who was crowned 
king of Bohemia in 1310. 

Meanwhile Henry had announced his coming to Italy, to be 
crowned emperor in Rome; and the pope, to whom the Italian 
Guelphs appealed for advice, urged them to obey the king. Henry 

entered Italy in Oct. 1310 with a small German army and assumed 
the Lombard crown in Milan on Jan. 6, 1311. The cities of Pied- 
mont and Lombardy submitted to him and, in accordance with his 
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proclaimed program of peace and impartial justice, he reconciled 
the warring factions and restored the exiles to their homes; buts 
most of these were Ghibellines, his policy aroused suspicion an 
discontent, fomented by the Florentines and their Guelph alliesin 
Tuscany and Romagna. Disorders broke out in. February, ol 
minating in the revolt of Brescia, which Henry did not subdi 
until September, after a four months’ siege. These events forced 
Henry into greater dependence on the Ghibellines; his measur 
grew harsher, his tone more authoritarian. After wintering i 
Genoa and Pisa, he marched to Rome. There he found part of tht 
city, including St. Peter's, held against him by the troops of Rob 
ert, the Angevin king of Naples, whose attitude had hitherto bea 
ambiguous. Henry was crowned emperor in St, John Laterano 
June 29, 1312, by cardinals nominated by the pope for the purp 
But his quarrel with Robert, against whom he now allied hims 
with the Aragonese Frederick III of Sicily, involved him in dif 
culties with Clement V and Philip IV of France. Henry retum 
to Tuscany where, after ineffective attacks on Florence, he with 
drew to Pisa, summoning a large German force to join him 
May 1313, Before this had materialized and while he was mt! 
dependent on Pisan finance, he moved south again in the summtt 
to attack Naples, against the specific command of the pope, 
was taken ill with fever and died at Buonconvento, neat Siet 
on Aug. 24, 1313. He was buried in Pisa cathedral. nod 
Henry’s mission of peace with justice in Italy was act! i 
by Dante, and even among his enemies there was widesp! ed Ùt 
ognition of his qualities and of his sincerity; but he lac a 
material force to impose himself on local interests aggravati rip 
interference from other princes. The documents of the 
are printed in the Monumenta Germaniae Historica, sents ) 
stitutiones, vol. iv (1906-11). (D. M: B. DE 
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Henry IV: G. Meyer von Knonau, Jahrbücher des deutsch s midi 
unter Heinrich IV und Heinrich V, 7 vol. (1890-1909) ; B- 
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i einrich IV und seine Helfer im Investiturstreit (1927); E. 
er Die Persönlichkeit Kaiser Heinrichs IV im Unet der PA 
schen Geschichtsschreibung (1931); H. Haefele, Fortuna Henrici IV 
Imperatoris (1954) ; B. Gebhardt, Handbuch der deutschen Geschichte, 
vol.i, ed. by H. Grundmann (1954). $ (R. H. C. D.) 

Henry V: G. Meyer von Knonau, Jahrbücher des deutschen Reiches 
unter Heinrich IV und Heinrich VY, vol. vi and vii (1907-09) ; H. Banniza 
on Bazan, Die Persönlichkeit Heinrichs V im Urteil der zeitgenössischen 

ellen (1927); K. Hampe, Deutsche Kaisergeschichte in der Zeit der 
Solier und. Staufer, ed. by F. Baethgen (1949) ; H. Haefele, Fortuna 
Henrici IV Imperatoris (1954) ; F. Hausmann, Reichskanzlei und Hof- 
kapelle unter Heinrich V und Konrad III (1956) ; K. Leyser, “England 
and the Empire in the Early 12th Century,” Transactions R. Hist. Soc., 


Sth series, 10 (1960). : ded (K. Re.) 
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i lan Heinrichs 3 s mpe, Deutsci iser- 
Geach i dë ri Roars ts Staufer, ed. byt Bacthgen (1949); 
A anges e a n 5 
Fiedaniral Eugenius of Sicily (1954), ER LD 
Henry VII (1211-42): E. Franzel, König Heinrich VII von Hohen- 
Hen OT Ge 1278-1313): F, Schneider, Kaiser Heinrich ir Ma 
(1924-28) and Heinrich VII, Dantes Kaiser (1940) ; W. Bowski, articles 
in Speculum and in Medievalia et Humanistica (1958). 
(D. M. B. ve M.) 
HENRY I (c. 1210-1274), king of Navarre and count, as 
Henry III, of Champagne, was the youngest son of Theobald I of 
Navarre (Thibaut IV of Champagne) by Margaret of Foix. He 
succeeded his eldest brother, Theobald II (Thibaut V), in both 
kingdom and countship in Dec. 1270. His proclamation at Pam- 
plona, however, did not take place till March 1271, and his coro- 
mation was delayed until May 1273. By his marriage (1269) to 
Blanche, daughter of Robert I of Artois and niece of Louis IX of 
France, he had one daughter, Joan, whom, by the convention of 
Bonlieu (Nov. 30, 1273), he promised to one of the two sons of 
Edward I of England, Henry and Alfonso. This would have led 
fey ain of his dominions with English Gascony, but it came to 
nothing. King Henry died on July 22, 1274; both the English 
princes died in the ree decade, a Joan was married in 1284 to 
the future Philip IV of France. 
PENRY, II (1503-1555), king of Navarre from 1517, was 
orn at Sangüesa in April f Catherine de Foix- 
Grailly, ace of yaaa one besten = d’Albret. His par- 
ents lost most of their kingdom to Ferdinand II of Aragon in 
1512 and had to retire north of the Pyrenees. His father died in 
Ae ih mother in Feb. 1517, whereupon Henry succeeded to her 
a a 1521, when war broke out between Francis I of France 
ns e Holy Roman emperor Charles V (Ferdinand’s successor 
i pain), French troops invaded Spanish Navarre to recover it 
i Henry, but were expelled in June, In 1525, in Italy with 
peels Henry was captured with him at Pavia but contrived to 
ape. He was married in Jan. 1527 to Francis’ sister, Margaret 
(av) of Angoulême. The peace of Cambrai (1529) gave him 
eton for Navarre, but he had the government of Guienne 
is claim ncis, He later tried in vain to treat with Charles V about 
and was A Henry died at Hagetmau in Gascony on May 29, pe 
JA m ee Jeanne (1528-72), mother o 
Rey (1512-1580), king of Portugal from 1578 to 1580, 
AR ecclesia ie k was born at Almeirim in 1512 and eba 
taga (1534) n career. He became successively archbis pA 
cardinal in be ‘Vora (1540) and Lisbon (1564), ane KEA see 
Was succeeded D pve: s brother King John IIT ui in sehr 
Tegent durin, ah s grandson Sebastian, for wi age Me iiss 
battle of eae Ts minority. When Sebastian was Bin an 
to the throne ‘sig Kings ( 1578), Henry, aged and ee 63 
€ succession. f is short, reign was dominated by the itn direct 
ale line of i or Henry’s celibacy made it certain that t = 
d indicated e house of Avis would end with his death. ei 
ot the thr no preference for any of the principal contenders 
tonio ( one—Philip II of Spain, the duchess of PARKA 
ving he prior of Crato—when he died (Jan. 31, 1 oA 
Portuga] ecision to the council which thereafter govern 
Or a short period. See also PortucaL: History. 
(Da. A. P.) 
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HENRY II Jasommcorr (after 1106-1177), the first duke of 
Austria, was a member of the house of Babenberg (q.v.), being 
the son of the margrave Leopold III of Austria and Agnes, daugh- 
ter of the emperor Henry IV; it is not known why he was given 
the appellation Jasomirgott. 

Henry received the rank of count palatine from the German king 
Conrad III, his half brother, in 1140 and was granted the mar- 
graviate of Austria in fief, after the death of his brother Leo- 
pold IV, in 1141. To this, in 1143, was added the duchy of 
Bavaria, after Conrad had in 1142 negotiated Henry’s marriage 
with Gertrude, daughter of the emperor Lothair II and widow of 
Henry the Proud, the Welf duke of Bavaria and Saxony. After 
Gertrude’s death in 1143, however, the Welfs resumed their claim 
to Bavaria. At first Henry was able to maintain himself against 
them, but armed opposition by the bishop of Regensburg and the 
archbishop of Salzburg, together with Henry’s defeat by the Hun- 
garians in 1146, made him leave Bavaria and transfer his seat to 
Vienna where he founded a monastery for Irish monks (1155). 

On his return from the second crusade Henry, in the summer 
of 1148, married Theodora, a niece of the Byzantine emperor 
Manuel I Comnenus and probably a daughter of the sebastokrator 
Andronicus. Though the German king Frederick I Barbarossa 
had favoured the claim of the Welf Henry the Lion (g.v.) to 
Bavaria from 1152 and awarded the duchy to him in 1154, Henry 
Jasomirgott refused to cede it. For the sake of his Italian and 
Byzantine policy, Barbarossa in 1156 agreed to a compromise, 
which led to the privilegium minus (see AUSTRIA, EMPIRE OF): 
to compensate for the loss of Bavaria, Henry Jasomirgott and 
Theodora together received Austria as a duchy, with special as- 
surances regarding the order of succession. These, however, did 
not come into force, as a son, Leopold V, was born to Henry in 
1157. After Henry Jasomirgott’s death (Jan. 13, 1177), this son 
succeeded him as duke of Austria. (He. Fr.) 

HENRY II rue Youncer (1489-1568), duke of Brunswick- 
Wolfenbiittel from 1514, was born on Nov. 10, 1489, the son of 
Henry I the Elder, whom he succeeded. He fought for the coali- 
tion against the bishop of Hildesheim, John IV, in 1519-23, with 
eventual success; and during the peasants’ revolt, together with 
his north and middle German peers, he defended the interests of 
the territorial princes (1525). Soon afterward he went to join 
Emperor Charles V in Spain. A campaign for Charles in northern 
Italy (1528) failed because his allies did not give him adequate 
support, and he had to retire to his duchy. There he found that 
the Reformation had taken strong root during his absence. His 
attempt to restore Catholicism by force deepened the antagonism 
between him and the estates, against whom the hot-tempered 
prince struggled obstinately for an extension of his prerogatives. 
To avoid having to partition the duchy with William, one of his 
younger brothers, Henry held him prisoner from 1524 until he con; 
sented to the so-called Pactum Henrico-Wilhelminum (1535), 
which established the rule of succession by primogeniture. When 
Henry, alarmed at the progress of the League of Schmalkalden, 
began to take threatening measures not only against the ducal 
city of Brunswick but also against the imperial city of Goslar 
(whose riches his predecessors had long coveted), John Frederick I 
of Saxony and Philip of Hesse drove him out of his duchy (1542) 
and took over the administration of his territories, where they 
began systematically to introduce the Reformation. There fol- 
lowed a flood of pamphlets from both sides. Then, in 1545 Henry 
and his eldest son, Charles Victor, trying to reconquer the duchy, 
were captured in battle near Héckelheim (Oct. 1545) and taken 
to Hesse. Liberated after Charles V’s victory over the Schmalkal- 
dic league at Mühlberg (1547), Henry again attempted to enforce 
Catholicism in his duchy. On July 9, 1553, he won the battle of 
Sievershausen against Albert Alcibiades of Brandenburg-Kulm- 
bach and Maurice of Saxony, but Charles Victor and Henry’s 
second son, Philip Magnus, were killed. After this followed years 
of bitter conflict between Henry and his son Julius, mainly over 
the latter’s apostasy of Lutheranism. Finally, however, Henry 
was reconciled to his son and in his last years even showed toler- 
ance to adherents of the new doctrines. The duke died on June 11, 
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See F. Koldewey, Heinz von Wolfenbiittel (1883) ; E. Brandenburg, 
Die Gefjangennahme Herzog Heinrichs von Braunschweig durch den 
Schmalkaldischen Bund (1894). (Wa. He.) 

HENRY or Atmarn (1235-1271), nephew of the English king 
Henry III, the eldest son of Richard (g.v.), earl of Cornwall and 
“king of the Romans,” was born at Hailes, Gloucestershire, on 
Nov. 1, 1235. He was so named from his father’s German king- 
ship, (“Almain” in Anglo-French). Attracted at first to the 
baronial reform party in 1263, he rejoined the royalists a few 
months later, was captured at the battle of Lewes (May 14, 1264) 
and became a hostage in the hands of Simon de Montfort for the 
fulfillment of the mise of Lewes, the terms of surrender, Twice re- 
leased on parole to bear requests for peace negotiations to Louis 
IX, he was probably in France when the battle of Evesham was 
fought (Aug. 1265), and he helped in restoring royal authority, 
defeating and capturing the rebel Robert de Ferrers; earl of Derby, 
at Chesterfield (May 1266)., He helped to secure better terms 
for the disinherited rebels in the settlement reached by the Dictum 
de Kenilworth (Oct. 1266), and he mediated (1267) between 
Henry IHI and Gilbert de Clare, earl of Gloucester. Taking the 
cross (1268) he left England (1270) with the Lord Edward (after- 
ward Edward I), who sent him back from Sicily to negotiate peace 
with the Montfort brothers. But he was foully and senselessly 
murdered by Guy de Montfort in the parish church of St. Silvestro 
at Viterbo (March 13, 1271). 

See F. M. Powicke, King Henry III and the Lord anna sey 


HENRY or Brors (c. 1099-1171), bishop of Winchester from 
1129 to 1171, who as papal legate played the part of a kingmaker 
during the civil war between Stephen and Matilda, was the fourth 
son of Stephen, count of Blois and Chartres, and, through his 
mother Adela, was the grandson of William the Conqueror, His 
career exemplified the manner in which great ecclesiastical offices 
were virtually turned into feudal lordships for the benefit of the 
younger sons of royal families. Abbot of Glastonbury (1126), 
bishop of Winchester, the richest see in England (1129), as much 
a knight as a churchman, Henry was largely instrumental in having 
his brother Stephen recognized as king (1135) and hoped in return 
for the archbishopric of Canterbury (1136). Foiled in this by 
the hostility of St. Bernard of Clairvaux, he was made papal legate 
(1139) in England with powers superior to those of the arch- 
bishop as primate, but his legation expired in 1143. Generally an 
adherent of Stephen in the civil war, Henry’s change of front 
(1141) nearly brought Matilda to the throne; but they soon quar- 
reled and she besieged him in his castle of Wolvesey at Winchester 
(AugSept. 1141). Henry played a leading role in English poli- 
tics until 1154, but thereafter retired to Cluny, France, and re- 
organized the abbey finances. Returning to England in 1162, he 
abandoned luxury and political ambition and died, a “beloved 
elder statesman,” on Aug. 8, 1171, at Winchester, where he had 
founded St. Cross hospital. 

See K. R. Potter (ed.), The Historia Novella of William of Malmes- 
bury (1955); D. Knowles, The Episcopal Colleagues of Archbishop 
Thomas Becket (1951). (G. W: S. B.) 

HENRY or Guent (d. 1293), scholastic philosopher called 
doctor solemnis (the “solemn teacher”), was born either at 
Tournai in Hainaut or at Ghent in Flanders. He was a canon of 
Tournai in 1267 and became archdeacon of Bruges in 1276. In 
1279 he was principal archdeacon of Tournai, but his duties do not 
seem to have been too onerous, for he was teaching at Paris in the 
faculty of arts and, after 1276, in the faculty of theology. © He 
was also a member of the commission which, under the direction 
of Etienne Tempier, bishop of: Paris, drew up the famous con- 
demnation of Averroism in 1277. The genuine works of Henry 

are the Summa theologica (printed at Paris, 1520, and at Ferrara, 
1646) and the Quodlibeta (Paris, 1518, and Venice, 1608). The 
Quaestiones super Metaphysicam Aristotelis, the Syncathegore- 
matum liber, the Commentum in Librum de causis and the com= 
mentary on the Physics of Aristotle formerly attributed to him 
were probably not his work. 
Henry was an eclectic who cannot be classed either as Aristote- 
lian or as Augustinian.’ In some ways he anticipated Duns Scotus. 


Thus he taught that matter could be created by God to exis 
pendent of form, denied a real distinction between essence ; 
existence and between the soul and its faculties, and also at 
the Thomist theory about the possibility of creation from etem 
Like Duns Scotus he was a voluntarist who regarded reason 
being related to will as servant to master, but a servant ca 
the torch to illuminate the master’s path. On the other hand, D 
Scotus criticized Henry’s theory of individuation through ne 
his unsatisfactory treatment of the intelligible species and his 
trine of a special illumination. At first Henry supported 
Thomist doctrine of the unity of forms, but he soon changed his 
opinion by restricting it to the material world and by positing 
substantial forms in man, a spiritual soul and a forma corporei 
or “form of corporeity” (the latter term being taken 
Avicenna). 

See E. Hocedez, “Gilles de Rome et Henri de Gand,” Gregoris 
(1927) ; J. Paulus, Henri de Gand: essai sur les tendances de sa 
physique (1938). (S.J. 

HENRY or Hunrincpon (c. 1080/90-c. 1155), En 
chronicler whose Historia Anglorum, from 55 B.C. to AD, 15h 
is interesting historically for the light it throws on the A 
Saxon Chronicle, on which the earlier part is based, Bom s 
time between 1080 and 1090, probably in Lincolnshire, Heny 
entered the household of Robert Bloet, bishop of Lincoln, ata 
early age, and in 1110 was appointed by him archdeacon of 
ford and Huntingdon. He was on familiar terms with his p 
and also, apparently, with Bloet's successor, Alexander of 
who encouraged him to undertake the writing of his history, Th 
first text, dealing with the period of 1129, appeared in 1130; 
subsequent recensions brought it down to the accession of H 
II in 1154 which was made the occasion of a verse pane 
showing all the writer’s loftiness of style. Henry must have 
soon after, for a new archdeacon was appointed in 1155. 
only recorded event of his later life is that in 1139 he accomp 
Theobald, archbishop of Canterbury, to Rome. - 

The Historia Anglorum, formerly much esteemed, is 10 
garded as being of little independent value for the period be 
1126, being largely a compilation or translation of such solute 
as Bede and the Chronicle, interspersed with passages of rhetor 
The later part, disappointingly, does little to illuminate co 
porary events. More interesting for its sidelights on famou 
sonalities of the day is the minor moralizing tract Zpisia 
Walterum de contemptu' mundi, written probably about 
Henry also wrote De Miraculis, a book of extracts from Bed 
two other Latin epistles, appended to later recensions of the 
toria. He is known to have composed eight books’ of Lati i 
grams, of which two books survive in a manuscript copy oH 
Historia (Lambeth manuscript, no. 118). A 
BrstiocraPuy.—The Historia Anglorum was first printed P 
Henry Savile’s Rerum Anglicarum scriptores post Bedam (159 
standard edition is by T, Arnold in the Rolls Series (1879), m 
pendix containing the Epistola ad Walterum. There, is 4 0% 
by T. Forester in Bohn’s Antiquarian Library (1853). 
Liebermann, Forschungen cur deutschen Geschichte, xv 
R: Darlington, Anglo-Norman Historians (1947). 
HENRY tHe Navicator (1394-1460), so called be a 
his interest in maritime ‘affairs and- his encouragement 
Portuguese voyages of discovery, was born at Oporto on Phili 
1394, the third surviving son of John I of Portugal and o 
daughter of John of Gaunt, duke of Lancaster. Little is a ; 
Henry’s life before 1412 when, with his bastard 
Afonso, conde de Barcelos, he was placed in charge of te 
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companied his father and brothers on the expedition me 
tinguished himself in the assault upon Ceuta (Aug: 21, 
when his standard was the first to enter the city: A 
four days later, Henry was made duke of Viseu and lord p te 
on his return to Portugal, By 1420 he wasalso inves 
the functions of governor and administrator of the 
Christ. to 
The infante’s interest in overseas exploration seeme 
from the Ceuta expedition. He returned there with help 
besieged Portuguese garrison in 1418 and did not ¥ 


until 1419, but by this time his 
sailors had already reconnoitred 
the islands of Porto Santo and 
Madeira. Henry then made 
several unsuccessful attempts to 
master the Canary Islands and to 
explore the African coast beyond 
Cape Bojador. Although it 
proved impossible to dislodge the 
Castilians from possession of the 
Canaries, the 15th attempt to 
round Cape Bojador, by Gil 
Eanes in 1434, was successful. 
Excited by this news and by the 
samples of earth and flowers 
from the coast beyond the cape 
which Eanes had brought back 
with him, Henry sent Eanes and 
Afonso Gonçalves Baldaia to 
continue the exploration; and in 
1436 Baldaia, alone, went be- 
yond the Rio de Oro as far as 
Pedra da Galé. 

Meanwhile John I had been 
succeeded (1433) by Henry’s 
eldest brother, Edward (Duarte). 
Both monarchs encouraged the 
infante’s ventures and Edward 
made him a life grant of all the 
revenues of the islands of Ma- 
deira, Porto Santo and Desertas 
(Sept. 26, 1433). From 1436 
Henry was occupied with plan- 
ning an expedition, of which he 
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was appointed commander in 

July 1437, against Tangier; it was a disastrous failure. A year 
later (Sept, 1438) Edward died and Henry was involved in the in- 
ternal crisis resulting from the minority of Edward’s son Afonso V. 
Having helped establish his elder brother Pedro as regent, Henry 
retired to Algarve, where thenceforward he chiefly resided. At 
Vila do Infante (built to Henry’s orders), near Sagres, he as- 
sembled a team of navigators and geographers. 

Exploration began again in earnest when Nuno Tristão reached 
Cape Blanco (1441) and discovered (1443) the bay of Arguin and 
Some of its islands. By royal charter of Oct. 22, 1443, Henry was 
Be a monopoly of navigation, trade and conquest on the African 
oast beyond Cape Bojador. In 1444, three successive expeditions 
reached the Naar and Tider islands, Senegal and Cape Verde. 
Alvaro Fernandes discovered the 
“Cape of the Masts” in 1445 and 
a new voyage by Nuno Tristão, 
in 1446, took him to the mouth 
of the Salum river, where he was 
killed by natives in a landing af- 
fray, Also in 1446 another expe- 
dition led by Fernandes reached 
the northern part of what, be- 
came Portuguese Guinea, In the 
following decade, various expedi- 
tions, notably those of the Ital- 
ians Antoniotto Usodimare and 
Alvise Ga Da Mosto and of the 
Portuguese Diogo Gomes discov- 
ered the coast as far as the Geba 
river. Finally, still in Henry’s 
lifetime, Pedro de Sintra ex- 
plored (1460) the stretch of coast 
from the Geba river to Sierra 
Leone—the southern limit | of 
Henry’s discoveries in Africa. 
In the west, Diogo de Teive, in 
the course of returning (1452) 
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from a wider voyage in the northern Atlantic, ran into the western 
islands of the Azores, Corvo and Flores. 

Henry died at Vila do Infante on Nov. 13, 1460. His name has 
become famous less for the achievements, significant though they 
were, of his own lifetime than for the fact that it was the impetus 
he gave to maritime exploration that led to the great expansion 
of Europe during the 16th century, See also Portucat: History. 

BreriocraPHy.—The best-known contemporary account of Prince 
Henry’s expeditions is by Gomes Eanes de Zurara. English transla- 
tions of his Chronicles include Conquests and Discoveries of Henry the 
Navigator, ed. and abridged by Virginia de Castro e Almeida, trans. by 
B. Miall (1936), and The Chronicle of the Discovery and Conquest of 
Cas trans. by C. R, Beazley and E. Prestage, Hakluyt Society 

Biographies in English include R. H. Major, The Life of Henry of 
Portugal (1868), and C. R. Beazley, Prince Henry the Navigator (1895), 
both of which are out of date, and Elaine Sanceau, Henry the Navi- 
gator (1946). See also E. Prestage, The Portuguese Pioneers (1933) ; 
Damião Peres, Historia dos descobrimentos portugueses (1943) ; Jaime 
Cortesão, Os Descobrimentos portugueses (1959-61). (V.R. R.) 

HENRY rue Lion (1129-1195), duke of Saxony from 1142 
and of Bavaria from 1156 to 1180, one of the most controversial 
figures in medieval German history, took over as grandson of the 
emperor Lothair II the leadership of the Welf party against the 
Hohenstaufen after the death of his father Henry (q.v.) the 
Proud, Even after investiture as duke of Saxony (1142), his first 
object remained the recovery of Bavaria, which Conrad III, the 
first Hohenstaufen German king, had granted to the Babenberg 
margrave of Austria, Henry (g.v.) Jasomirgott. In 1147 Henry 
the Lion married Clementia, daughter of Conrad, duke of Zäh- 
ringen, main opponent of the Hohenstaufen in Swabia, and in the 
same year he laid claim to Bavaria, but an attempt to take pos- 
session in 1151 was unsuccessful, The death of Conrad III and 
the accession of Frederick I Barbarossa, whose mother was a Welf, 
to the German kingship changed the situation. Frederick recog- 
nized Henry the Lion as duke of Bavaria in 1154 and secured his 
possession of the territory in 1156, the Babenbergs being compen- 
sated by the elevation of Austria into a duchy. 

For the next 20 years Frederick and Henry worked together 
without serious friction. Henry supported Frederick on his Italian 
expeditions (1154-55, 1159-60, 1161) and, against the Poles 
(1157). But his main effort was directed toward building up his 
own territorial power in northern Germany. Participation in the 
Wendish crusade (1147) had shown him the potentialities of ex- 
pansion beyond the Elbe at Slav expense. In 1163 and 1164 the 
resistance of the Obodrites was broken and Saxon garrisons were 
established in the conquered lands, where the bishoprics of Meck- 
lenburg, Oldenburg and Ratzeburg were reconstituted. Henry’s 
claim to invest these bishoprics, disputed by the archbishop of 
Bremen, was confirmed by Frederick, now Holy Roman emperor. 
His ambitions also brought him into conflict with other neighbour- 
ing German princes, particularly Adolf II of Holstein (who had 
been compelled to hand over Liibeck in 1158); Albert the Bear, 
margrave of Brandenburg; and Archbishop Wichmann of Magde- 
burg. A first attempt by the other North German princes to 
check Henry’s ambitions was settled by Frederick’s intervention 
in 1168. 

Subsequently, however, Henry’s quarrelsome nature and exces- 
sive ambitions placed the emperor in an impossible position. In 
1168, six years after divorcing his first wife, Henry married 
Matilda, daughter of Henry I of England, whereas Frederick, 
after 1173, was to draw closer to France. In 1171, after long- 
drawn-out hostilities with Valdemar I of Denmark over the island 
of Riigen, Henry’s daughter Gertrude married the Danish prince 
Canute. In 1172, during his pilgrimage to Jerusalem, Henry was 
received in Constantinople by the Byzantine emperor Manuel I 
Comnenus, and this gave rise ( probably unjustly) to rumours of 
disloyalty. In any case, Henry’s independent policies in Saxony 
(where he raised Brunswick almost to the rank of a capital city) 
and, most of all, his arrogant self-interest and indifference to im- 
perial policy were bound to cause difficulties. He himself was 
displeased when his uncle, Welf VI, disposed of his Italian and 
Swabian lands to Frederick. When Frederick needed support in 
Italy in 1176 Henry’s price, which was refused, was the imperial 
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city of Goslar. After his de- 
feat by the Lombard league at 
Legnano, Frederick came to terms 
with the church, but Henry re- 
fused to give up church lands he 
had seized. The result was a 
war with the bishop of Halber- 
stadt, in which many of the Saxon 
nobles joined. Frederick now re- 
fused Henry his support. Sum- 
moned to answer the charges 
against him, Henry failed to ap- 
pear, and in 1180 a judgment of 
the imperial court deprived him 
of his two duchies. Defeated in 
1181, he submitted at Erfurt, was 
allowed to retain his hereditary 
lands of Brunswick and Liine- 
burg but was banished for three 
years. 

From his exile at the Plantag- 
enet Henry II’s court, Henry the 
Lion returned to Germany in 
1185. Again banished in 1189, 
he returned after Frederick’s 
death (1190) and stirred up trou- 
ble against the German king 
Henry VI. Though the Lion’s 
efforts to restore his fortunes 
were unsuccessful, the hostility 
of the Welf and Hohenstaufen 
dynasties persisted after his death 
(in Brunswick on Aug. 6, 1195), 
coming to a head when his son, 
later the emperor Otto IV, took 
the lead in the civil wars follow- 
ing Henry VI’s death. 

Much was made by older his- 
torians of Henry the Lion’s fur- 
therance of German interests 
against the Italian entanglements 
of the Hohenstaufen. Such ide- 
alization is historically false. "oro “ansure 
Nor should the constructive char- HENRY THE LION, TOMB EFFIGY FROM 
acter of Henry’s policy in Saxony THE CATHEDRAL OF ST. BLASIUS, 
be SEa Certainly he BAUNAWICK 
fostered the Saxon cities, notably 
Lübeck, but only where his interests were directly engaged; there 
was no over-all plan, In Bavaria, he attempted and achieved little. 
The lasting significance of Henry’s career lies rather in the ruin, 
through his egoism, of the prospect of German recovery from the 
civil wars at the beginning of the 12th century. The deposition 
of Henry in 1180 marked, in fact, a milestone in the disintegration 
of Germany. Bavaria, from which Austria had been separated 
in 1156, now lost Styria as well, Saxony was also dismembered: 
the lands west of the Weser river were conferred, as the duchy of 
Westphalia, on the archbishop of Cologne and thus associated 
with the Rhineland; those east of the Weser (see ANHALT) passed 
to the son of Albert the Bear. Later, in 1235, Henry the Lion’s 
patrimony was made into the duchy of Brunswick-Liineburg for 
Henry’s grandson Otto. The result was a weakening of ducal 
power, which rendered impossible the assertion of authority over 
the small counts, barons and urban communities and contributed 

greatly to the later splintering of Germany. More than anything 
else it was Henry’s personality which brought to nothing the 12th- 
century attempt to reorganize German political life on the basis 
of co-operation between the duchies and the monarchy. 
BretiocraPHy.—Henry’s charters are edited by K. Jordan, Die 
Urkunden Heinrichs des Lowen (1941-49). Otherwise the original’ au- 
thorities are those on the reigns of Frederick I and Henry VI. See 
further A. L. Poole, Henry the Lion (1912); K. Hampe and F. 
Baethgen, Deutsche Kaisergeschichte in der Zeit der Salier und Staufer 
(1949) ; T. Mayer, Friedrich I und Heinrich der Löwe (1957). For 


Henry’s activities in Saxony see R. Hildebrand, Der sächsi 

Heinrichs des Lowen (1937), though this exaggerates his inti 
ticularly in regard to the towns; K. Jordan, Die Städtepolitik He ie 
des Léwen (1960). (G. Ba 


HENRY xe Proun (c. 1100-1139), duke of Bavaria ay 
Saxony, second son of Henry the Black, duke of Bavaria a 
Wulfhild, daughter of Magnus Billung, duke of Saxony, ws 
member of the house of Welf (g.v.). His father and mother bol, 
died in 1126, and as his elder brother Conrad had entered thy 
church Henry became duke of Bavaria and shared the family py, 
sessions in Saxony, Bavaria and Swabia with his younger brother 
Welf. In 1127 he married Gertrude, the only child of the Gems 
king Lothair, and at once took part in the warfare between ti 
king and the Hohenstaufen brothers Frederick II, duke of Sabi, 
and Conrad, afterward the German king Conrad III, Simi 
taneously he suppressed a rising in Bavaria, led by Frederid 
count of Bogen, during which both duke and count sought to esti) 
lish their own candidates in the bishopric of Regensburg, Fret | 
erick submitted in 1133, and two years later the Hohenstaufa 
brothers made their peace with Lothair, In 1136 Henry accom. 
panied Lothair to Italy and, taking command of one division (f 
the German army, marched into the south, devastating the lai 
as he went. It was probably about this time that he was invest 
with the margraviate of Tuscany and the lands of the countes 
Matilda (g.v.). After the Italian campaign Henry was appoint 
by Lothair (now emperor as Lothair II) to succeed him inth 
dukedom of Saxony. iy 

When Lothair died in 1137 Henry's wealth and position mat 
him a formidable candidate for the German throne; but his vey 
strength aroused the jealousy of the princes and prevented bi 
election. The new king, Conrad III, demanded the imperial it 
signia which were in Henry’s possession, and Henry in rem 
asked for his investiture with the Saxon duchy. Conrad refs 
on the pretext that it was unlawful for two duchies to be in ot 
hand. Attempts at a settlement failed, and in July 1138 the dit 
was placed under the ban of the empire, and Saxony was gtt 
to Albert the Bear, afterward margrave of Brandenburg. Wa 
broke out in Saxony and Bavaria, but was cut short by Hi 
sudden death at Quedlinburg on Oct. 20, 1139. Henry was sh 
of great ability, and his early death alone prevented him fron 
playing an important part in German history. wi 

BIBLIOGRAPHY. —A. L. Poole, “Germany, 1125-1152,” Com y 
Medieval History, vol. v, reprinted (1948). i s 

HENRY (Henry FrrzHennry, called the Young King) pe 
1183), second son of Henry II of England by Eleanor of Aqui! a 
was born in London on Feb. 28, 1155. He was fond of ver 
that unlike his father and elder brother William (b. 1153) ht 
“born in the purple,” i.e., born the son of a reigning pa) 
from 1156, when his elder brother died, he was regarded fy 
father’s successor for England, Normandy and Anjou. In 7 
was betrothed to Margaret, daughter of Louis vil of nae 
condition that her dowry would be the Vexin, the vitally Ra i 
border region between Normandy and France. Henry ™, 
patient to gain this district, took advantage of Pope Al riss 
difficulties at the start of his pontificate to win papal a 
for the children to be married in 1160. In 1170 Hi detant 
crowned at Westminster by Archbishop Roger of York, k test l 
of Thomas Becket which led directly, through his proi 
Becket’s murder at the end of the year. Crowned agait ‘bb 
the young king was given no real power, and in 1173, iy ot 
mother and two brothers, he led the rebellion which a 
threw Henry II. Forgiven for his part in the revolt, he 9 
to intrigue with the French king against his father and in ished" 
waged war against his brother Richard from whom he Wg 
wrest Poitou. Just as a fresh rebellion was threatening) iok 
of dysentery at Martel (Lot) on June 11, 1183. He feo! 
no children, was handsome, gay and likeable, but qu 
and irresponsible. 1a, 208 
ane: L. Poole, From Domesday Book to Magna Cogs B) 

s! dyi cient, 
HENRY, JOSEPH (1797-1878), US. physicist and fgg d 
administrator, was born in Albany, N.Y., on Dec. 1, 
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Scottish ancestry. He showed little early interest in study and at 

e 13 was apprenticed to a watchmaker. 

When Henry was 16 he entered Albany academy; teaching in 
country schools and tutoring paid his. way. He continued his 
studies in chemistry, anatomy and physiology with a view to prac- 
tising medicine. An unexpected ‘appointment in 1825 to survey 
aroute for a New York state road changed his goal to engineering, 
but in 1826 he reluctantly accepted an appointment to teach 
mathematics and natural philosophy in the Albany academy. 

Working with electromagnets, Henry was the first to insulate 
wire for the magnetic coil, and he invented the spool winding. He 
discovered the law of proportion between electromotive force and 
coil resistance, and his powerful short-coil magnet (1829) is es- 
sentially the one used in modern generators and electric motors. 
The principles of efficient long-distance transmission of current 
with his long-coil intensity magnet serve as the basis of every 
electromagnetic telegraph since invented, Henry’s working version 
of the telegraph (g.v.) preceded the invention of modern com- 
mercial instruments, and in 1829 he devised and constructed an 
early version of the electromagnetic motor. i 

After his transfer (1832) to the College of New Jersey (later 
Princeton university), he improved the design of relays by using 
atelatively feeble electromagnet, which in turn controlled the local 
circuit of a more powerful magnet. It was in this period that 
Henry first used the earth as a return conductor. Chiefly in recog- 
nition of his discovery (1832) of self-induction, the International 
Congress of Electricians in Chicago in 1893 gave his name to the 
standard unit of inductive resistance. His discovery of electro- 
magnetic induction was made independently and at the same period 
by Michael Faraday, who published first. 

At Princeton Henry taught physics and mathematics and lec- 
tured in chemistry, mineralogy and geology, later adding astronomy 
and architecture, Continuing his researches he discovered that a 
current of low potential could induce a current of high potential 
by a suitable arrangement of coils, and elucidated the laws upon 
which the transformer (q.v.) is constructed. He found, also, that 
currents could be induced at a distance, and in one case he mag- 
netized a needle by the transmission from a lightning flash 8 mi: 
away. This appears to be the earliest record of the action of waves 
of the type employed in radio (qg.v.). The discovery of the oscil- 
latory character of the electrical discharge came in 1842. He 
showed, by means of a thermogalvanometer, that sun spots radiate 
less heat than the general solar surface, and invented a new method 
for determining the velocity of projectiles. Ino1844 he presented 
sqetretical paper foreshadowing the principle of the conservation 

nergy, r 

In Dec. 1846 Henry became the first secretary of the Smith- 
ae institution and contributed to the development of many 
ranches of science in the United'States. He aided in enlisting and 
giving direction to the government’s support of scientific activity. 
ie of his first acts at the Smithsonian was to organize a corps of 

unteer weather observers and for'30 years he helped support 
ie activities. ‘The success of the Smithsonian meteorologi- 

; pith! to the creation of the U.S. weather bureau. While at 
Catigg hsonian Henry inaugurated a service for the free publi- 

iia distribution of scientific studies, 3 
ian Henry became a member of the federal lighthouse board, 
ike losa aitman from 1871 until ‘his ‘death. This pronipied 

is tees erom and Jed to a serviceable system of fog signals. 

5 directed es also greatly increased the efficiency of light beacons. 
a Civil W. the mobilization of scientific effort during the aca 
tional Ac K ar, Was a prime mover in the organization of c$ bs 
and oka ad of Sciences of which he was the second are ent, 
ation for ading part in the organization of the American ae 
ciety of = Advancement of Science and of the Philosop) Fa 
1878, ashington. Herdied in Washington, (me poe } j 
ma RY >» MATTHEW (1662-1714), English Nonconformist 

i olar and author of many devotional works: and sermons, 
16 on the confines of Flintshire and Shropshire on Oct. 8, 
€ was the son of the clergyman Philip Henry, who had, 


Woy 
Months earlier, been ejected from his living. by the Act of 
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Uniformity. From 1687 to 1712 Matthew Henry was minister 

to a Presbyterian congregation at Chester. He died suddenly on 

June 22, 1714, at Nantwich. Henry’s well-known Exposition of 

the Old and New Testaments (1708-10), for which he is chiefly 

remembered, is a commentary of a practical and devotional rather 

pe of a critical kind on the Old Testament and on the Gospels and 
cts, 

HENRY, O. (Witt1am Swwey Porter) (1862-1910), U.S. 
short-story writer, romanticized the commonplace and expressed 
the effect of coincidence on. character through humour, grim or 
ironic; despite contrived plots and occasional clowning, his stories 
are significant social documents, artistically told. Born in Greens- 
boro, N.C., Sept. 11, 1862, he was christened William Sidney 
Porter. (In 1898 he dropped the first name and changed his 
middle name to Sydney.) He attended a school taught by his aunt, 
then clerked in his uncle’s drugstore. In 1882 he went from a 
gloomy home to Texas with friends. On a ranch managed by Lee 
Hall, famous Texas ranger, Porter absorbed the robust life of 
La Salle county, but served only as a sheepherder or mail carrier. 
Within two years he was in Austin, working in the general land 
office and later as teller in the 
First National bank. He began 
writing free-lance sketches at 
about the time of his marriage to 
Athol Estes in 1887, and in 1894 
he started a humorous weekly, 
The Rolling Stone. When this 
venture failed, Porter joined the 
Houston Post as reporter, col- 
umnist and occasional cartoonist. 

On Feb. 10, 1896, he was in- 
dicted for embezzlement of bank 
funds. Friends aided his flight 
to New Orleans, where he worked 
as a reporter and felt the spell of 
the old French quarter before 
reaching safety in Honduras. 
Soon news of his wife's fatal ill- 
ness brought him back to Austin, but lenient authorities did’ not 
press the case until after her death, When convicted, Porter re- 
ceived the lightest sentence possible and was allowed to appeal 
his case. In April 1898 he entered the penitentiary at Columbus, 
O.; his sentence was shortened to three years and three months 
for good behaviour. As night druggist in the prison hospital he 
could write to earn money for support of his daughter Margaret. 
His stories of adventure in the southwest and Central America 
were immediately popular with magazine readers, and when he 
emerged from prison W. S. Porter had become O. Henry. 

In 1902 O. Henry arrived in New York—his “Bagdad on the 
Subway”—to begin a career as brief as it was brilliant. From Dec. 
1903 to Jan. 1906 he produced a story a week for the New York 
World, writing also for syndicated magazines. His first book, 
Cabbages and Kings (1904), depicted fantastic characters against 
exotic Honduran backgrounds. The Four Million (1906) revealed 
the lives of the multitude of New York in their daily routines and: 
searchings for romance and ‘adventure. The Trimmed Lamp 
(1907) also explored metropolitan life, and Heart of the West 
(1907) presented accurate and fascinating tales of the Texas range. 
Then in rapid succession came The Voice of the City (1908), The 
Gentle Grafter (1908), Roads of Destiny (1909), Options (1909), 
Strictly Business (1910) and Whirligigs (1910). 

Despite*his popularity, O. Henry’s final years were marred by 
ill-health, a desperate financial struggle and addiction to alcohol. 
A second marriage in°1907 was unhappy: After his death on 
June 5, 1910; three more collected volumes appeared: Sixes and 
Sevens (1911), Rolling Stones (1912) and Waifs and Strays 
(1917). Later seven fugitive stories and poems, O. Henryana 
(1920), Letters to Lithopolis (1922) and two collections of his 
early work on the Houston Post, Postscripts (1923) and O: Henry 
Encore (1939); were published. Foreign translations and adapta- 
tions for other art forms attest his universal application: and 
appeal. (E. H. Le.) 
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O. Henry’s varied life is reflected in his stories. The genial 
magic of his fine imagination, humour and brilliant narrative skill 
triumph over the occasional journalism of his method, and he 
remains endlessly and enchantingly rereadable. His New York 
stories are the most famous, but it is probable that some of the 
southern and western tales, in which there is less strain for glit- 
tering effect, are of more lasting value. The tragedy of his own 
life taught him a chivalrous tenderness for the unlucky. Some 
of the greatest native endowments a writer can have were un- 
deniably his; of him, as much as of any modern writer, it can be 
said that he had “no talent, only genius.” (C. M.) 

BisrocrapHy.—The Complete Works of O. Henry, 2 vol., introduc- 
tion by Harry Hansen (1953). See C. Alphonso Smith, O. Henry 
Biography (1916); R. H. Davis and A. B. Maurice, The Caliph of 
Bagdad (1931) ; E. Hudson Long, O. Henry (1949) ; and Gerald Lang- 
ford, Alias O. Henry (1957). (E. H. Le.) 

HENRY, PATRICK (1736-1799), American orator and 
statesman, was born at Studley, Hanover county, Va., on May 29, 
1736, He was the son of John Henry, a well-educated Scotsman 
who served in Virginia as a surveyor, colonel and justice of the 
Hanover county court, His mother was a sturdy and devout 
woman of the Winston family, presumably from the English West 
Country. From the Winstons young Patrick derived some of his 
oratorical talent, and he found further inspiration in two eloquent 
preachers who came to Hanover county, Samuel Davies and George 


Whitefield. R 
Before he was ten, Patrick received some rudimentary education 


in a local school, later reinforced by tutoring from his classically 
trained father. As a youth, he failed twice in seven years as a 
storekeeper and once as a farmer, meantime increasing his re- 
sponsibilities by marriage in 1754 to Sarah Shelton, The demands 
of a growing family spurred him to try law and in this profession 
he soon displayed remarkable ability. Within a few years after his 
admission to the bar in 1760 he had a large and profitable clientele; 
within about a decade he was confining his practice chiefly to 
the general court of the colony. He was especially successful in 
criminal cases where he made good use of his quick wit, his 
knowledge of human nature and his forensic gifts. 

Meantime, his oratorical genius had been revealed in the trial 
known as the Parson’s. Cause (1763). This suit grew out of the 
Virginia law, disallowed by the king, that permitted payment of 
the Anglican clergy in money instead of tobacco when the tobacco 
crop was poor. Henry astonished the audience with his eloquence 
in invoking the doctrine of natural rights. Two years later, at the 
old capitol in Williamsburg, where he had just been seated as a 
member of the house of burgesses, he delivered a speech in oppo- 
sition to the British Stamp act. Henry offered a series of resolu- 
tions asserting the right of the colonies to legislate independently 
of parliament.and he supported these resolutions with “torrents of 
sublime eloquence.” “Caesar had his Brutus, Charles the First his 
Cromwell, and George III...” Here he was interrupted by cries 
of “Treason, treason” but concluded, according to a likely version, 
“. . .« may profit by their example. If this be treason, make the 
most of it.” 

During the next decade Henry was an influential leader in the 
radical opposition to the British government. He was a member 
of the first Virginia committee of correspondence and a delegate to 
the continental congresses of 1774 and 1775. At the Virginia revo- 
lutionary convention on March 23, 1775, in St. John’s church, 
Richmond, he delivered the speech which assured his position as 
one of the world’s great orators and advocates of human liberty. 
Convinced that war was inevitable, he presented strong resolutions 
for arming the Virginia militia, and defended them in a fiery speech 
with the dramatic peroration, “I know not what course others may 
take, but as for me, give me liberty or give me death.” 

The resolutions passed and Henry was appointed commander of 
the Virginia forces, but he was so curbed by the committee of 
public safety that he resigned on Feb. 28, 1776. He served on 
the committee in the Virginia convention of 1776 that drafted the 
first constitution for the state, was elected governor the same 
year and was re-elected in 1777 and 1778 for one-year terms, thus 
serving continuously as long as the new constitution permitted. 
As wartime governor, he gave Gen. George Washington able sup- 
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port and authorized the expedition under George Rogers Ch 
(q.v.) into the Illinois country. 

After the death of his first wife, Henry married Doroti 
Dandridge and returned to plantation life. But he was recalled 
public service as a leading member of the state legislature 
1780 to 1784 and again from 1787 to 1790. From 1784 to 11y 
he served as governor. He declined to attend the Philadelphi 

gg constitutional convention th 
1787, and in 1788 was the lea 
opponent of ratification at tk 
Virginia convention, This a 
tion, which has aroused mud 
controversy, resulted from s 
suspicion that the north woui 
abandon to Spain the right of 
navigation of the Missisipi 
and, above all, from his fear fy 
state and individual rights, H 
was reconciled, however, to tk 
new federal government, espe 
cially after the passage of the Bil 
of Rights, for which he had bea 
largely responsible. Because of 
family responsibilities and il- 
health, he declined a series o 
high government posts, In 11%, 
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TION 


PATRICK HENRY, PORTRAIT BY 
THOMAS SULLY, 1815. AFTER A however, he consented to mi 
PORTRAIT: FROM) LIFE again for the state legislatur, 
where he wished to oppose the Virginia and Kentucky resolutions 
that asserted a form of states’ rights doctrine. During his succes 
ful electoral campaign he made his last speech, a moving plea fit 
American unity. He did not take his seat, for he died on Juet 
at Red Hill, his last plantation home, near Brookneal, Va. 
Brariocrarny.—R. D. Meade, Patrick Henry: Patriot in the Maki 
(1957), comprising Henry’s life to 1775; George Morgan, The Int 
Patrick Henry (1907); William Wirt Henry, Patrick Henry: Uy 
Correspondence and Speeches (1891). Some of Henry's letters, M 
published by W. W. Henry, are found in Oficial Letters of the Gow 
nors of the State of Virginia (1926). R. D. Me) 
HENRY, WILLIAM (1775-1836), English physician a 
chemist, author of “Henry’s law” that the amount of gas abso" 
by a liquid is proportional to the pressure of the gas upo 
liquid, was the son of Thomas Henry (1734-1816), apothecal 
translator of Lavoisier’s Opuscules and writer on chemistry. 
liam Henry was born at Manchester on Dec. 12, 1775, A v 
educated at Edinburgh (M.D., 1807). He devoted himse i 
industry and scientific studies. One of his best known M 
(Philosophical Transactions of the Royal Society, 1803) des 
experiments on the quantity of gases absorbed by we 
different pressures, the conclusion he reached being that h 
takes up of gas condensed by one, two or more additional a a 
pheres, a quantity which, ordinarily compressed, would ba 
to twice, thrice, etc., the volume absorbed under the an 
pressure of the atmosphere.” His Elements of eit te 
Chemistry went through x1 editions, In a fit of melancholy 
committed suicide at Pendlebury, Sept, 2, 1836. . (RB: “stl 
HENRYSON, ROBERT (f. 1475), one of the forem 
the Scottish Chaucerians. He is described on some early tii 
as schoolmaster of Dunfermline—probably at the Benedic ina 
bey school—and he appears among the morts in William D oher 
Timor mortis conturbat me, which was printed about 1508. cot 
wise, the only detail known of his life is a circumstantial 8 
of his deathbed wit in Sir Francis Kynaston’s manuscript 
tion of Chaucer’s Troilus into Latin (1635). of Esop tht 
Henryson’s longest work is The Morall Fabillis of jon of 8 
Phrygian, Compylit in Eloquent & Ornate Scottis, a bers 
fables based mainly on John Lydgate and William Caxton ade 
ning to over 400 seven-lined stanzas. The collection, ™ ale 
requeist and precept of ane Lord,” has a prologue; an p will 
adorned witha moralitas. Some of the tales may have bees the 
with some oblique political intention but their virtue jay. 
freshness of the narrative, the sly humour and sympathy cot } 
son’s animal characterization and in his miniatures of the 


d 
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countryside. Not all the fables are written, as he modestly says, 
in “hamelie language and in termes rude,” for he rises easily into 
an aureate style for comic effect or instruction; but his funda- 
mental style is excellently colloquial. 

In The Testament of Cresseid, a narrative and “complaint” in 
g6 stanzas, Henryson completes the story of Chaucer’s Criseyde. 
He describes how he settled down on a winter night with Troilus 
md Criseyde and, questioning “gif all that Chauceir wrait was 
trew,” turned to another version of the tale. From this he de- 
scribes Criseyde’s rejection by Diomede, her decline into prosti- 
tution, her rebuke to the gods, her punishment in leprosy and her 
death, The “uthir quair” is usually explained as a conventional 
fiction; but it may have been The Spectakle of Euf, a Latin work 
containing a hint of Criseyde’s fate among a series of exempla, 
which was translated at St. Andrews in 1492 (see J. Kinsley in 
the Times Literary Supplement, Nov. 14,1952). The Testament is 
more than a splendid piece of rhetorical craftsmanship; blended 
with Henryson’s unwavering concern for justice are an aesthetic 
attraction to the repulsive and grotesque, and a refined sense of 
the “variance” of human love. 

Among the shorter poems ascribed to Henryson are the lovely 
Orpheus and Eurydice, based on Boethius and akin to the Testa- 
ment in mood and style; the “pastourelle” Robene and Makyne, in 
which a traditional French genre assimilates the speech and humour 
of the Scottish peasantry; anda number of fine moral narratives 
and meditations, Henryson is a slighter and less volatile figure 
than Dunbar; but in a narrower range he is as exquisite an artist. 

Bwtiocrarxy.—Manuscripts: The Morall Fabillis is contained in 
four manuscripts: (1) the Asloan ms. (early 16th century), now in the 
possession of the Talbot de Malahide family in Dublin (ed. by W. A. 
Craigie for the Scottish Text society, 2 vol., 1923-5); (2) the Banna- 
tyne ms, (1568), in the National Library of Scotland (ed. by W. T 
Ritchie for the Scottish Text society, 4 vol, 1928-34); (3) British 
museum Harleian ms. 3865 (1571; the most complete ms. version) ; 
and (4) the Makculloch ms., in the Edinburgh university library (one 
fable only). Early printed editions are dated 1570 (published by 
H, Charteris, Edinburgh, and surviving in a unique copy), 1571 (pub- 
lished by Bassandyne, Edinburgh, and surviving in a unique copy) and 
1577 (London), There are no early manuscripts of The Testament of 
Cresseid. The earliest printed text is included in W. Thynne’s Chaucer 
(1532). Later surviving editions are dated 1593 and 1663 ; at least two 
other r7th-century editions are lost. Orpheus and Eurydice was printed 
at Edinburgh by W. Chepman and A. Myllar c. 1508, and survives in a 
Unique but incomplete copy. It is also included in the Asloan and 


annatyne mss, The shorter poems are preserved in the Bannatyne 
and other early mss, p 3 


ations : The standard collected edition is by G. Gregory Smith, for 
fe Scottish Text society, 3 vol. (1906-14). There is a useful students! 
Bh by H. Harvey Wood, 2nd ed. (1958). 
dis ee also M. W. Stearns, Robert Henryson (1949), a full but uneven 
aussion of the poems and their background; E: M. W. Tillyard, in 
iis Poems, 1470-1870 (1948); A. K. Moore, “Robene and Makyney’ 
Litem Language Review, vol. xliii (1948) ; E. Muir in Essays on 
i and Society (1949); J. Kinsley in Scottish Poetry: a Critical 
and Ge (1955) ; C, Biliott, on the Testament, in The Journal of English 
a ermanic Philology, vol. liv (1955) « (J. Ky.) 
ERENSCHEL, SIR (ISIDOR) GEORGE (1850-1954), 
Winn, singer, conductor “and composer of Polish origin, was 
list, Breslau on Feb. 18, 1850. He made his first public ap- 
up ae as a pianist in Berlin in 1862. Subsequently he took 
in Lei ging, having developed a fine baritone voice. He studied 
Went fae and Berlin and later became friendly with Brahms. He 
Lilian Regen in 1877. In 1881 he married the U.S. soprano 
titaj ailey (1860-1901), with whom he gave many recitals in 
ctor. and the U.S. From’1881 to 1884 he was the first con- 
E or of the Boston Symphony orchestra. Returning to England 
don, ganized and conducted choral and orchestral concerts in Lon- 
Hi 
ducted ah Was naturalized in 1890 and from 1893 to 1895 he con- 
my te Scottish orchestra in Glasgow. In 1907 he married 
Singin, Suis, also a singer. He was knighted in 1914 and continued 
ions A teaching-until he was over 80. Among his composi- 
g Regu two operas; choral works including a Stabat Mater and 
Sept em Mass; and songs, He died at Aviemore, Inverness, 0n 
Pt 10, 1934 


Se 
Helen GOR Henschel, Musings and Memories of a Musician (1918); 
; gS Í 


en 
Henschel, When Soft Voices Die, 2nd ed. (1949). (H: Rv.) 
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HENSLOW, JOHN STEVENS (1796-1861), English 
clergyman, botanist and geologist who popularized botany at the 
University of Cambridge and largely inspired Charles Darwin’s 
taste for natural history, was born at Rochester, Kent, on Feb. 6, 
1796. He graduated in mathematics at St. John’s college, Cam- 
bridge, in 1818 and then turned to natural history, making geologi- 
cal expeditions to the Isle of Wight and the Isle of Man with 
Adam Sedgwick. Henslow and Sedgwick founded the Cambridge 
Philosophical society in 1821. In 1822 Henslow became profes- 
sor of mineralogy at Cambridge, and was ordained in 1824. In 
1827 he was made professor of botany, and enlivened its teaching, 
especially through excursions. He obtained for Darwin, his pupil 
and friend, the position of naturalist to H.M.S. “Beagle” (1831- 
36), and, in Darwin’s own words, “took charge of the collections 
I sent home, and by his correspondence directed my endeavours.” 
In 1837 Henslow was made rector of Hitcham, Suffolk, living there 
from 1839. Despite opposition, he fostered among his parishioners 
an interest in the economic and practical aspects of botany, greatly 
to the improvement of local farming practice. He formed many 
collections, and helped Sir W. J. Hooker with the botanical mu- 
seums at Kew. His publications include A Catalogue of British 
Plants (1829; 2nd ed., 1835) ; Principles of Descriptive and Physi- 
ological Botany (1835). He contributed to E. Skepper’s Flora of 
Suffolk (1860).. 

Henslow died:at Hitcham on May 16, 1861. 

HENSLOWE, PHILIP (d. 1616), English theatre proprie- 
tor and manager, the most important of the Elizabethan age, was 
born in Lindfield, Sussex, and apparently settled in Southwark, 
London, before 1577. He married the widow of Viscount Mon- 
tague’s bailiff, in whose service he had been, and with her money 
became an owner of much Southwark property, including inns and 
lodging houses. At various times he had interests in dyeing, starch- 
making and wood selling, as well as pawnbroking, moneylending 
and theatrical enterprises. He was a churchwarden and held some 
minor court offices, becoming a Groom of the Chamber. In 1587 
Henslowe and a partner built the Rose playhouse on the Bankside 
near Southwark bridge, and under Henslowe’s financial manage- 
ment various companies acted there from 1592 to 1603. He had 
an interest in the suburban Newington Butts theatre in 1594 and 
Jater in the Swan playhouse in Paris garden, at the western end of 
the Bankside. With the actor Edward Alleyn, who had married 
Henslowe's stepdaughter, he presented bearbaiting and bullbaiting 
in an old arena near the Swan. In 1610 Henslowe built a new 
theatre, the Hope, designed for plays as well as bearbaiting, on 
this site. The most sumptuous of Henslowe’s theatres. was the 
Fortune, built just north of London for the Admiral’s Men in 1600. 

Henslowe’s theatres saw the first production of many important 
Elizabethan dramas; he was associated in one way or another with 
most of the famous playwrights for a quarter of a century, and 
his Admiral’s Men were the chief rivals of Shakespeare’s company. 
Henslowe was a shrewd, crotchety man of business who kept a tight 
hand on his theatrical companies, his players and his playwrights. 
“Should these fellowes come out of my debt I should have no rule 
over them.” In the year before his death his players brought an 
indictment of “oppression” against him. The famous “Henslowe’s 
diary” is really a manuscript book of miscellaneous accounts and 
memoranda, playhouse receipts, payments to playwrights, loans or 
advances to players, payments for materials, costumes, etc. It 
is one of the most important sources for the theatrical history of 
the time. For example, fully two-thirds of the plays mentioned 
in the diary are now otherwise lost. This book and other impor- 
tant theatrical papers were left by Edward Alleyn as part of his 
benefaction to Dulwich college. J. P. Collier edited the diary for 
the Shakespeare society in 1845, but unfortunately inserted a 
number of forged interpolations. 

Brstrocrapny.—Henslowe’s Diary, ed. by J. P. Collier (1845); 
Henslowe’s Diary, ed. by. W. W. Greg (1904-08) ; Henslowe Papers, 
Being Documents Supplementary to Henslowe’s Diary, ed. by W. W. 
Greg (1907); E. K. Chambers, The Elizabethan Stage, vol. 1 (1923). 


(Fx. C. B.) 
HENSON, HERBERT HENSLEY (1863-1947), English 
bishop who won general acclaim after being initially suspected as 
a theological modernist, was born in London on Nov. 8, 1863. 
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Elected a fellow of All Souls college, Oxford, at the age of 21, he 
became dean of Durham in 1912. When he was nominated bishop 
of Hereford in 1918 some bishops refused to take part in his con- 
secration. This caused the iron to enter into his soul, for he was 
personally very sensitive, though apparently often indifferent to 
the sensitiveness of others. After two years at Hereford he be- 
came bishop of Durham (1920-39). His opinions, expressed in 
flowery yet incisive and devastating English, assured him wide at- 
tention. His works include Retrospect of an Unimportant Life 
(3 vol., 1942-50), which reveals both his self-concern and his 
excellence in the discharge of his duties. He died at Hintlesham, 
Suffolk, on Sept. 27, 1947. (J. S. BE.) 

HENTY, GEORGE ALFRED (1832-1902), English writer 
of adventure stories for boys, was born at Trumpington, near 
Cambridge, on Dec. 8, 1832. Educated at Westminster school, 
he went up to Gonville and Caius college, Cambridge, but left 
without a degree to volunteer for service in the hospital commis- 
sariat in the Crimea.. While there he became correspondent to the 
Morning Advertiser, and in 1865 was appointed special corre- 
spondent to the Standard, for which he reported the Austro-Italian 
War (1866), accompanying Garibaldi in the Tirolese campaign; 
Lord Napier’s expedition to Magdala (1867-68) ; the Franco-Ger- 
man War; the Khiva expedition (1873); and the one to Ashanti 
(1873-74); the Carlist insurrection (1874); and the Turko- 
Serbian War (1876). Meanwhile he had begun to write books 
of adventure for boys, often using his own experiences as a back- 
ground, or basing them on historical events. Out on the Pampas 
(1868) began a series of about 80 stories, the most famous being 
Under Drake’s Flag (1883), With Clive in India (1884), The Cat 
of Bubastes (1889), Redskin and Cowboy (1892), On the Ir- 
rawaddy (1897) and With Roberts to Pretoria (1902). The last, 
With the Allies to Pekin (1904), was published posthumously. 
Henty was a great exponent of “manliness” in boys’ books, but hë 
overworked a not very bountiful imagination, and soon developed 
a formula, repeated wearily in most of his stories. He died on his 
yacht in Weymouth harbour, on Nov. 16, 1902. 

See George Manville Fenn, George Alfred Henty, the Story of an 
Active Life (1907) ; L. Coffin, “George Alfred Henty, a Bibliographical 
Study,” Bulletin of Bibliography, xix (1949). (R. L. Gr.) 

HENZADA, a town and district of the Union of Burma, in the 
Irrawaddy division. Area 2,807 sq.mi. Pop. (1962 est.) 896,836. 
The district lies to the west of the Irrawaddy river and stretches to 
the crest of the Arakan Yomas, which form the boundary between 
Henzada and the Sandoway district of Arakan. The district thus 
comprises a tract of hilly, forested country on the west and a por- 
tion of the plain of the Irrawaddy on the east. The town of 
Henzada itself is usually regarded as lying at the southern end of 
the Irrawaddy valley proper and at the head of the delta. The 
low-lying eastern portions of the district are protected from inun- 
dation by immense embankments, so that the greater part is suita- 
ble for rice cultivation though there are some extensive fresh- 
water swamps. Tobacco is also an important crop. The chief 
town of the district is Henzada, which had in 1953 a population 
of 61,972. Smaller towns in the district are Myan-aung and Kyan- 
gin. The river towns are served by the steamers of the Inland 
Water Transport commission and a branch of the Burma railways 
runs from Kyangin to Henzada and from Henzada to Bassein. On 
the opposite side of the river a branch line connects with the 

Prome-Rangoon line. (L. D. S.) 

HEPATICA, the generic and common name for anemonelike 
plants, of the buttercup family (Ranunculaceae), called also liver- 
leaf and noble liverwort. They are found in open woodlands of 
the north temperate zone. The common hepatica of North Amer- 

ica, H. americana, is native from Nova Scotia to Manitoba and 
south to Florida and Missouri. It is a low, almost stemless peren- 
nial, about 3 in. high, often growing in tufts, with thick, evergreen, 
three-lobed basal leaves on very hairy stalks, and delicate blue, 
purple or white flowers, about { in. broad, composed of 6 to 12 
sepals, and borne singly on hairy stalks. Immediately beneath the 
flower are three leaflets (involucre) simulating a calyx. The 
very similar sharp-lobed hepatica (H. acutiloba), with pointed in- 
stead of rounded leaf lobes, found from Quebec to Minnesota and 


south in the Alleghenies 
Georgia and in the interior tg | 
Missouri, is rare or absent 

the Atlantic coast. The hepatica 
are among the earliest and best. 
known woodland wild flowers of 
eastern North America, the tug 
species occurring together jy 
many localities. The leaves that 
last over winter are deep oliye 
green or bronzy above and 
reddish-purple or liver-coloure 
beneath. H. nobilis, widely dig 
4. HORACE MCFARLAND CO. tributed in Asia and Europe, and 
A EUROPEAN HEPATICA (H. NOBILIS) often cultivated, is not foun 

native in the British Isles, 

HEPATITIS: see Garr Branner, Brurary Tract ann Lym, 
Diseases oF: Liver. 

HEPATITIS, CANINE VIRAL, is an acute viral infe. 
tion common in young dogs, affecting the liver and inner linin 
of blood vessels. It is usually characterized by fever, lack of 
appetite, vomiting, intense thirst, abdominal tenderness and hem 
orrhages. This disease has long been confused with canine dis 
temper, next to which it is the most important disease of dogs it 
the United States. It also infects foxes, timber wolves, coyotes 
and bears. 

In 1930 Richard Green of the United States published inform 
tion indicating that the cause of infectious canine hepatitis in 
foxes was a virus. The disease as produced experimentally in dog 
was first described by Green in 1934. In 1947 Sven Rubarth o 
Sweden published a comprehensive paper on the disease as it o 
curred both naturally and experimentally. Rubarth suggested that 
the virus producing infectious canine hepatitis was the same & 
Green’s virus, and his theory was tested further by William Catt 
son and Harold Siedentopf, who confirmed it. f 

Symptoms and Treatment.—This disease is usually seen 
young dogs, but occurs in older dogs also. Puppies seem most su 
ceptible, and in this group the mortality rate is highest. The in 
fection may occur at any time during the year. The severity 0 
the illness varies from an unnoticeable disease to a fatal infection 
Usually, a susceptible dog becomes ill six to nine days after 0t 
posure to a dog discharging the virus. The first sign of infectiols 
hepatitis is an elevation of the dog’s temperature, the fever lasting 
from one to six days. A fever of short duration is sometimes! 
only sign of canine infectious hepatitis, but if the fever pets! 
for more than two days, other symptoms become apparent. ie 

In addition to the general signs of distress, the primary mt 
tion of infectious hepatitis is an attitude of apathy, followed ! 
a partial or complete loss of appetite, combined with intens¢ thirst 
A watery exudate is occasionally discharged from the eyes: bs 
redness of the mouth lining is considered an important sign. 
plications, such as tonsillitis, are sometimes noticed, but the egret 
of severity varies. Abdominal tenderness is frequently obse ich 
and pain is evidenced by pressure on the abdomen in the fe alt 
of the liver and gall bladder. Vomiting is occasionally seen. “iy 
ings, causing disfigurement, are sometimes found in the ee 
around the neck, head and trunk, Skin hemorrhages may ite of 
from a bodily injury, and these bleed profusely from t ‘neo 
the wound; control of hemorrhage is difficult because 0 
longed blood clotting time. Sometimes jaundice 18 ce i 
Nervous disorders in dogs have been observed in a few ™ 
cases but never in experimentally infected dogs. «afectiol® 

Approximately 25% of the dogs that recover from r one 
hepatitis develop temporary bluish-white discolorations 0 
both corneas. These may develop between seven an 
after disappearance of acute illness. evel 

Treatment of symptoms by a veterinarian is desirable to Peteril 
the complications that may occur as a result of secondary 5 het 
infection. Careful nursing also is needed. Unfortunati y resili 
is no therapeutic substance that affects the disease course 
ing from direct virus action, once symptoms are observe rs in O 

Lesions.—In fatal cases the primary destruction OCC% 
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blood vessels and in the liver cells. Multiple hemorrhages and 

excessive fluid in tissues and body cavities occur as a result of 
vessel damage. The liver is slightly enlarged and is usually 

an-coloured with darker mottled streaks. A characteristic change 

js the thickened gall bladder wall. A definite diagnostic aid is 

the presence of intranuclear inclusion bodies in liver cells and the 
f the inner lining of blood vessels. 

C anmision and Immunization.—In 1951 George Pop- 

nsiek and James Baker reported a finding that explains the trans- 
mission and survival of the canine infectious hepatitis virus. It 

ists for months in the urine of most dogs that recover from 
the infection and serves therefore as a constant source of infection 
tosusceptible dogs. Thus prevention becomes the most important 
aspect in protecting the dog population from this highly contagious 
iieiion; and vaccination is the practical solution. 

Various vaccines are available to immunize dogs against canine 
hepatitis. One, an inactivated virus vaccine, is extremely safe 
since the virus is treated chemically to inhibit its disease-producing 
properties. However, protection by this method is of limited 
duration, By contrast, a live virus vaccine produces a dependa- 
ble immunity of longer duration. The live virus vaccine is de- 
sirable since it elicits no unfavourable reaction in the dog, having 
been modified through transfer in tissue-cultured dog kidney cells 
and then in tissue-cultured pig kidney cells. 

In 1952 James Gillespie, James Robinson and Baker found that 
dogs could be infected simultaneously with canine infectious hepa- 
titis and another important disease of dogs, canine distemper. 
After recovery the dogs were immune to both diseases. Later in 
thesame year Poppensiek and Baker proved that immunity against 
Me diseases can be produced in dogs*by the administration of 

istemper virus modified by culture in hen’s eggs in combination 
with canine hepatitis virus derived from infected dogs. When 
given simultaneously with antiserum, no clinical signs of illness 
resulted from the vaccination procedure. By use of canine hepa- 
titis virus modified by tissue culture transfer, serum is no longet 
necessary to immunize dogs against canine distemper and infec- 
‘ore ae hepatitis. The dual vaccine has proved to be a safe 
nd effective method for immunization of dogs. 

Brstioceariy —W. A. Hagan and D. W. Bruner, Infectious Diseases 
te omestic Animals, 3rd. ed: (1957); H. A. Siedentopf and W. E. 
a aaa Comparative Study of Fox Encephalitis Virus and Virus 

ile grong Canine Hepatitis,” J.A.V.M.A., 115:109 (1949) ; eyes 
With pe TL Robinson and J. A. Baker, “Dual Infection of Dogs 
Expt papér Virus and Virus of Infectious Canine Hepatitis,” Soc. 

A iol. & Med., 81:46 (1952). Q. H. Gr) 

HEPHAESTION, a Macedonian general, celebrated as the 
friend ’ gi 

end of Alexander the Great. Inthe later campaigns in Bactria 
and Indi i ex 
f a he superintended the founding of cities and built the fleet 
Intended to sail down the Indus. He bend virtually Alexander's 
‘cond-in-command and married Drypetis, the sister of Alexander's 
Wife Bars} rypeüs, 

in (324 B.c.), In the same year he died suddenly at 
na and was buried with great pomp at Babylon. Mourning 
Was ordered ith great pomp y! 
Sida ma Asia and he was honoured as a hero. See 
the Great. EP 
‘a ie PHAESTION (? 2nd century A.p.), Greek metrist of Alex- 

0 ibe of a work on metre in 48 books which was reduced 

rn a manual (Gr. enchiridion) by successive abridgments. 
tis beans, became a popular schoolbook and it alone survives. 

DY, Cr, nly complete ancient work on metrics extant (see PROS- 

i ia Appendixes dealing with poetic structure and 
Scholia fee PR may not be by Hephaestion. Important 

ndependent value pe 

dt E 
Series" (ogee Manual ed. by M. Consbruch in the “Teubner 
Wissowa Reale Eng. trans. by T. F. Barham (1843). See also Pauly- 
icol, 296 a encyclopidie der classischen Altertumswissenschaft, vol. 

6-309 2 
vol i 3rd eq sie J. E. Sandys, History of passat RTA 
as Oi ESTUS (Greek Hepwarsros), the god of fire. He 

is un Here 1 Of Asia Minor and the adjoining islands, 
One home of hin name and the distribution of his cult testify. 
Where natural 8 Worship seems to have been the Lycian Olympus, 

i image gas (still escaping from the soil) provided both 
Moschyiog and his sanctuary. Another important site was at 

on the island of Lemnos, where the similar escapes of 
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burning gas have ceased. As god of fire, Hephaestus became the 
divine smith and patron of craftsmen; and the natural volcanic 
or gaseous fires already connected with him were often considered 
tobe his workshops. His cult reached Athens not later than about 
600 B.c. and, at an early date, the volcanic Lipari islands off 
Sicily, whence it spread to Sicily and to Campania. Crete it never 
teached, and it scarcely touched Greece proper, except: Attica. 
In’ classical times Hephaestus was said to be the son of Zeus 
and Hera, who at first cast him out from heaven and later read- 
mitted him. According to one account, Zeus threw him down to 
earth for taking his mother’s part during one of the many quar- 
rels between his parents, so that he fell on the island of Lemnos 
and was lamed. Another version says that he was born lame, 
thrown into the ocean by Hera in disgust, and rescued by the sea- 
goddesses Eurynome and Thetis, with whom he dwelt for nine 
years. During this time he fashioned many wondrous things, in- 
cluding a golden chair with invisible chains, which he sent to 
Hera in revenge. When she sat in it she was held fast, and Diony- 
sus the wine-god had to go and make Hephaestus drunk in order 
that he might be brought back to Olympus to free her. His re- 
turn to Olympus is a favourite theme in early art. He was mar- 
ried, according to the /liad, to Charis (Grace); when the Graces 
were held to be three in number, he was husband of Aglaia (bright- 
ness). In the Odyssey and in later literature his wife was Aphro- 


dite. These relationships were largely allegorical. 
The skill of Hephaestus in metallurgy is often mentioned in 


Homer; it has been suggested that at an early stage of society 
the trade of a smith would be suitable for lame persons. His forge 
was on Mt. Olympus, where he was served by golden images of 
handmaidens that he had animated. In epic poetry he is rather a 
comic figure; and his halting gait provokes “Homeric laughter” 
among the gods. 

Hephaestus was important at Athens, with its large industrial 
population, and found a place in the local myths. His temple there 
has been identified beyond doubt with the previously so-called 
Theseum. It contained statues of him and of Athena together; the 
two deities are often associated, in both literature and cult, as the 
joint givers of civilization to the Athenians. Artisans were under 
their special protection, and the festival they shared, the Chalkeia, 
commemorated the invention of bronzeworking by Hephaestus. 
The Hephaisteia, his own especial festival, included a torch race. 
In origin this was probably connected both with him and with the 
Titan Prometheus (g.v.), usually represented as his opponent; 
for Prometheus, among other exploits, stole fire for the use of 
man—according to some accounts from Hephaestus’ very work- 
shop. The race may have been intended either to purify and 
quicken the land or to renew polluted fire. But it did not imply 
equality between Hephaestus and Prometheus—despite the latter’s 
origination of civilization by the gift of fire, Hephaestus’ cult was 
much the more important. 

In archaic art Hephaestus is generally represented as a middle- 
aged, bearded man, although occasionally a younger, beardless 
type is found, as on a vase (in the British museum) that depicts 
him as a young man assisting Athena in the creation of Prometheus’ 
troublemaking sister-in-law Pandora. Subsequently the bearded 
type prevails. The god usually wears a short, sleeveless tunic and 
a round, close-fitting cap on his unkempt hair. He is, in fact, 
represented as an idealized Greek craftsman, with hammer and 
sometimes pincers. No attempt was made, as a rule, to indicate 
his lameness; but Alcamenes is said to have suggested it without 
spoiling his statue. His Roman counterpart was Vulcan (q.v.). 

See L. R. Farnell, The Cults of the Greek States, vol. v (1909). 

HEPHTHALITES (Eruruatites), This many-named and 
enigmatic tribe was of considerable importance in the history of 
India and Persia in the Sth and 6th centuries and was known to 
the Byzantine writers, who call them Ephthalitoi, Euthalitoi, 
Nephthalitoi or Abdeloi. The last of these resembles the name 
Haital used by Arab chroniclers. They were also called Leukoi, 
Hounnoi or Chounoi, White (that is, fair-skinned) Huns. The 
earliest information about the Hephthalites comes from the Chi- 
nese chronicles, in which it is stated that they were originally a 
tribe of the great Yue-Chi (Yiieh-chih; g.v.), living to the north 
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of the Great Wall and in subjection to the Jwen-Jwen, as were the 
Turks at one time. Their original name was Hoa or Hoa-tun. 

Before the Sth century A.D. they began to move westward, for 
about 420 they were in Transoxiana and for the next 130 years 
they were a menace to Persia, which they continually and success- 
fully invaded, though they never held it as a conquest. The Sas- 
sanid king Bahram V fought several campaigns with them and 
succeeded in keeping them at bay, but they defeated and killed 
Firuz, A.D. 484. The Persians were not quit of the Hephthalites 
until 557, when Khosrau I Anushirvan destroyed their power with 
the assistance of the Turks. 

The Huns who invaded India appear to have belonged to the 
same stock as those who molested Persia. The headquarters of 
the horde were at Bamian and at Balkh, and from these points they 
raided to the southeast and southwest. Skandagupta repelled an 
invasion in 455, but the defeat of the Persians in 484 probably 
stimulated their activity, and at the end of the Sth century their 
chief Toramana penetrated to Malwa in central India and suc- 
ceeded in holding it for some time. His son Mihiragula (c. 510- 
540) made Sakala in the Punjab his Indian capital, but the cruelty 
of his rule provoked the Indian princes to form a confederation 
and revolt against him c. 528. He took refuge in Kashmir, where 
he seized the throne. Soon after his death (c. 540), the Hephthal- 
ites collapsed under the attacks of the Turks. They were probably 
absorbed in the surrounding populations. 

Another theory concerning the racial origin of the Hephthalites 
is that they were one branch of the Chionites (also known as Hunas 
or White Huns). This branch is said to have settled in Bactria 
(q.v.) whence they invaded Persia, while a second branch, the 
Zavula, moved south and settled round Kabul and Ghazni. It was 
the Zavula, according to this theory, who invaded India. 

The accounts of the Hephthalites, especially those of the Indian 
Hunas, dwell on their ferocity and cruelty, Their invasions shook 
Indian society and institutions to the foundations but, unlike the 
earlier Kushans, the Hephthalites do not seem to have introduced 
new ideas into India nor to have acted as other, than a destructive 
force. Many of Mihiragula’s coins bear the Nandi bull (Shiva’s 
emblem); and the king’s name is preceded by the title sahi (shah), 
which had previously been used by the Kushan dynasty. To- 
ramana’s coins are found plentifully in Kashmir, which probably 
formed part of the Huna dominions before Mihiragula’s time. 

Greek writers give a more flattering account of the Hephtha- 
lites; Procopius says they were far more civilized than the Huns 
of Attila, The Chinese writers say their customs were like those 
of the Turks: that they had no cities, lived in felt tents, were ig- 
norant of writing and practised polyandry. Nothing whatever is 
known of their language. 

Bistiocraray.—W, M. MacGovern, The Early Empires of Central 
Asia: a Study of the Scythians and the Huns . . . (1939); Sir Percy 
Sykes, A History of Persia, 2 vol., 3rd ed. (1930); R. Ghirshman, Les 
Chionites-Hephthalites (1948) ; Kalhana, Rajatarangini, Eng. trans. by 
M. A. Stein (1900). (G. E- Wr.) 

HEPPLEWHITE, GEORGE (d. 1786), English cabinet- 
maker and furniture designer whose name is famous for a grace- 
ful style rather than for the work of his own hand. Little is 
known of his life except that he was apprenticed to Robert Gillow 
of Lancaster, went to London and opened a shop in Redcross 
street, St. Giles, Cripplegate. He died in 1786, and administra- 
tion of his estate was granted to his widow, Alice, who carried 
on the business. The Cabinet-Maker and Upholsterer’s Guide was 
published in 1788, with nearly 300 designs “from drawings by A. 
Hepplewhite and Co, Cabinet-makers.” A second edition, almost 
unchanged, appeared in 1789, and a third edition was published 
in 1794, the section on chairs being brought up to date, notably 
by the inclusion of chairs with square backs. The plates in the 
Guide are unsigned, but ten designs signed “Hepplewhite” or 

“Heppelwhite” are included in the Cabinet-Makers’ London Book 
of Prices (1788). 

Pieces of furniture based on designs in the Guide are rare, and 
no piece can be definitely attributed to Hepplewhite’s firm. Nor 
can Hepplewhite’s personal responsibility for the designs in the 
Guide be established. In a note on a chair design incorporating 
the three feathers, it is claimed that it “has been executed with 
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good effect for the prince of Wales,” but the firm is not 
tioned in the royal accounts, nor is there any other evidence y | 
show that Hepplewhite’s was a fashionable firm, The achieve 
of the Guide was to translate into simple yet elegant tems 
more extravagant furniture of the neoclassical style as. seen j 

the designs of Robert Adam. This purpose is expressed ng 
preface, “to unite elegance and utility, and blend the useful wih 
the agreeable.” That the designs are not an original Creation by, 
rather the expression of the best in current taste is again confirmed 
in the preface, “we designedly followed the latest or most prevailing 
fashion only, purposely omitting such articles, whose recommends, 
tion was mere novelty, and perhaps a violation of all established 
rule.” | 
Simplicity. elegance and utility are characteristic of all th 

designs in the Guide. Many of them were intended to be madeit 

inlaid satinwood, others in mahogany or with japanned decom- 
tion. Chairs, with straight tapered legs, have shield-, heart- an 
oval-shaped backs, incorporating urns, festoons, cornhusk chain 
and other typical motifs of the neoclassical style. Upholstered 
settees of serpentine form, window seats with scrolled arms, small 
square- and circular-topped inlaid tables and bookcases with del: 
cate tracery in the glazed doors are all characteristic of the grag 
ful style to which Hepplewhite has given his name. 

Brstiocrapny.—Ralph Edwards, Hepplewhite Furniture Desiqn 
(1947) ; Ralph Edwards and M. Jourdain, Georgian Cabinet-Makm 
(1955); Ralph Edwards and P. Macquoid, The Dictionary of Englith 
Furniture (1954). (J. E. Le) 

HEPTARCHY, a word used by historians to designate th 
period between the setting up of Anglo-Saxon kingdoms in England 
toward the end of the Sth century and the destruction of most 
them by the Danes in the second half of the 9th century. Its 
derived from the Greek words for “seven” and “rule” and appear 
first to have been used by William Lambarde in 1576. The sevin 
kingdoms were Northumbria, Mercia, East Anglia, Essex, Ket 
Sussex and Wessex. The term is inaccurate, however, for in somè 
periods Northumbria consisted of the two kingdoms of Deira atl 
Bernicia, and Lindsey also had a royal line, while Sussex ceased 0 
be a separate kingdom in the late 8th century. (D. Wk) 

HERA, in Greek mythology a daughter of the Titans Crom 
and Rhea, sister-wife of Zeus and queen of the Olympian 8% 
The Romans identified her with their Juno (g.v.). The derivatit 
of Hera’s name is obscure, but it probably means simply “lady 
it is likely that she was a pre-Hellenic deity. Hera plays an impot 
tant part in literature from the time of Homer and Hesiod. appe 
ing most frequently. as the jealous and rancorous wife of Zeus 
pursuing with vindictive hatred the heroines, such as Alcment, 
Leto and Semele, who were beloved by Zeus, as also their chil 
dren. In cult, however, her dignity and power are naturally mot 
emphasized. 

Hera was worshiped throughout the Greek world, and fe 
cially in ‘the ancient centres of Argos, Mycenae and Hi a 
which she claims in he i 
her three dearest) ¢ 
though her Spartan cult me 
quently somewhat declined. 
was particularly honoured n f 
island of Samos; off the ana 
Asia Minor, and worshipe A 
extensively in Magna Ca 
witness her temple at a 
the south Italian coast. 
Hera was held to be ine 
lawful wife of Zeus froma) 
time; she soon supersedes nciett 
who shares with him his 4 pi 
oracle shrine at Dodona 10 
rus. He and Hera therefor 
ten share altars and paw r 
and also a dramatic tPF 
tion of their sacred marriage 
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pr 


HERACLEA—HERACLEIDES PONTICUS 


anger that Zeus, to win her back through jealousy, announced 
that he was about to marry and dressed up a puppet to imitate a 
bride; and that Hera, meeting the wedding procession and tearing 
off the upride’s” veil, discovered the ruse and was reconciled to her 
husband. Every sixth year this mime was performed with numer- 
ous images, which were then burned on the top of Mt. Cithaeron 
together with animals and the sacrificial altar. The rite thus 
appears to be a charm designed to quicken the growth of vegeta- 
tion; the marriage of Zeus and Hera would, in this case, represent 
the union of the king and queen of May. Legends also often men- 
tion how the pair had anticipated marriage. 

But Hera and Zeus need not for all that have had anything 
originally to do with the earth or with vegetation, The ceremony 
of the solemn concealment and discovery of Hera’s image on the 
seashore at Samos suggests a marriage neither of heaven and earth 
nor of two vegetation spirits but rather a reflection of certain 
local marriage customs. It is to be noted that Hera had little to 
do with agriculture except at Argos, and that she was not closely 
associated with earth and vegetation deities. 

In general Hera was worshiped in two main capacities: as con- 
sort of Zeus and queen of heaven; and as goddess of marriage 
and of the life of women. This latter sphere naturally made her 
the protectress of women in childbed, and she bore the title of 
Eileithyia (q.v.), the birth-goddess, at Argos and Athens.» In 
Homer and Hesiod she is the mother of Eileithyia; Her cult titles 
of “maiden,” “wife,” “widow” or “divorced” express her wor- 
shipers’ different conditions of life. 

At Argos and Samos, however, Hera was more even than queen 
of heaven and marriage-goddess. She was patron of those cities, 
which gave her a position corresponding to that of Athena at 
Athens. Her Argive ritual was markedly agricultural; the first 
plow oxen were hers as “lady of the yoke,” and the sprouting ears 
of corn were “the flowers of Hera.’ Girls called “flower-bearers” 
served in her temple, and a spring flower festival was celebrated 
by Peloponnesian women, She also hada celebration called the 
Shield, and there was an armed procession in her honour at Samos. 
All this resulted from the breadth of functions attributed to the 
patron deity of a Greek state: a city-goddess must be chief in peace 
and war alike, and her interests reflect those of her people. 

The animal especially sacred to Hera was the cow. The Homeric 
pithet boopis may have meant “cow-faced” to her earliest wor- 
shipers—the heifer-goddess Io (¢.v.) was her first Argive priestess 
fens it was later understood as “large-eyed” (like a cow). 

en drew her car in processions, and cows were sacrificed to her. 

moe bird was first the cuckoo, later the peacock. 
4 era’s first primitive cult images consisted of a log, a plank 
te pillar, Later came statues, of which the most celebrated was 
ae of gold and ivory made by the elder Polyclitus for the 
b at Argos soon after 423 B.C. He seems to have fixed her 
ee as the majestic, rather severe but youthful matron. See also 

fleas under “Hera” in the Index volume. 

pp, 427. SEAE Geschichte der griechischen Religion, 2nd ed., vol. 
ms ACLEA (Heracteta), the name of a large number of 
to He i ounded by the Greeks and named after the Greek 
racles (Hercules). The more important are listed below. 
ESA an ancient city of Lucania, near the modern Policoro, 
ciris a oe the Gulf of ‘Teenie Pee, 
fo iris (Sinni) rivers. It was a c y 
ae a Tarentines after a conflict with the Thurians in 
Valerius i ere Pyrrhus, king of Epirus, defeated the consul P. 
In 278 ge ae in 280 B.c., after he had crossed the Siris river. 
Such ivoire Romans made a special treaty with Heraclea, on 
to the ‘ten e terms that in 89 B.c. the Roman citizenship given 
after cons: dé ants by the Lex Plautia Papiria was accepted only 
Ship, th, erable hesitation: Having accepted Roman citizen- 
municipium; part of a copy on bronze of 


Italy, 


ë astra, became a 
lations wia Municipalis of Julius Caesar (a collection of regu- 
death) eas Ns carried en bloc by Mark Antony after Caesar's 
ib of the ies between Heraclea and Metapontum (Metaponto), 
Was stil] face importance for knowledge of that law. Heraclea 

ot importance under the empire. 
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HERACLEA Minoa, an ancient town on the south coast of Sicily, 
at the mouth of the Halycus (modern Platani) river, on the modern 
Cape Bianco in the province of Agrigento. It was founded from 
Selinus (Selinunte) and was always a border town between Cartha- 
ginian and Greek territory. It was taken by Spartan colonists 
under Euryleon shortly before 500 s.c. but must have fallen into 
Carthaginian hands before Acragas (Agrigento) did in 406. The 
Carthaginians lost it temporarily to Agathocles and Pyrrhus, but 
used it as a base in the First Punic War. 

Euryleon’s colonists were the survivors of the expedition of 
Dorieus, brother of Cleomenes I of Sparta, to found another 
Heraclea near Mt. Eryx in northwestern Sicily. This Heraclea was 
soon destroyed by Carthaginians and Segestans. 

HeracLEAa PonticA (modern Eregli in the il of Zonguldak, 
Turkey), an ancient city on the Black sea coast of Asia Minor, 
It was founded c. 560 B.c. by Megarians, who soon subjugated 
the native Mariandynians and extended their power over a con- 
siderable area. The prosperity of the city was utterly destroyed 
in the Third Mithradatic War. The modern town is known for its 
coal mines. 

HERACLEA, an ancient town in western Asia Minor about 10 mi. 
E. of Miletus, at the foot of Mt. Latmus (modern Besparmak, 
Turkey), There are traces of a temple of Athena and a theatre, 
also of extensive and elaborate fortifications, probably dating 
from c. 300 8.c. In its neighbourhood was the supposed burial 
cave of Endymion. 

Heraciea-CypistRa (modern Eregliin the i! of Konya, Turkey). 
Cybistra was a town of Cappadocia ‘near the foot of the Taurus 
range, on the road to the Cilician Gates; Heraclea was a fort 
nearby. It lay in the way of armies and was sacked by the Arab 
invaders of Asia Minor in A.n. 805 and 832. It was conquered 
by the Seljuk Turks in the 11th century. Eregli grew from a 
large village to a town after the railway reached it in 1904. 

HERACLEA PertntHUS (modern Marmaraereglisi in the il of 
Tekirdag, Turkey), on the European coast of the Propontis (Sea 
of Marmara), was founded by Samian colonists c. 600 B.c.; the 
name Heraclea appears to date from the late 3rd-early 4th century 
Ap. It withstood an energetic’siege by Philip II of Macedonia in 
340 8.c. and only lost its supremacy in the area with the founda- 
tion of-Constantinople (A.D. 322). 

HERACLEA TRACHINIA, an ancient city about 5 mi. W. of the pass 
of Thermopylae, Greece. Its fine strategic position commanding 
the pass led the Spartans to found it as a colony in 426 B.C., but 
it suffered from internal discord and the hostility of the Thessa- 
lians. In 371 it was given to the local Oetaeans by Jason of 
Pherae. It continued to be the chief town of the Oetaeans under 
the Romans, despite having been sacked by them in 191 B.C. 

HeRAcLEA LyNceEsTIs (modern Bitola in Yugoslavia) was a: town 
in Macedonia, on the Via Egnatia. 

HeracteA was also the name of one of the Cyclades: Islands, 
between Naxos and Tos, which is still called Iraklia and bears 
traces of a Greek town with temples to Tyche and Zeus Lophites. 

HERACLEIDES PONTICUS (d. after 322 B.c/), Greek 
philosopher, an eminent member of the Greek Academy (see 
Acapemy, GREEK), was born at Heraclea in Pontus. Some authori- 
ties count him among the Peripatetics; but he was certainly a pupil 
of Plato, who left the Academy temporarily in his charge; and he 
was nearly elected to succeed Speusippus as the head of the 
Academy. His writings are lost except for a few fragments. We 
know that he taught’ the axial rotation of the earth, that» he 
anticipated either the geoheliocentric or the geocentric hypothesis 
(Copernicus expressed his indebtedness to him, ‘but the interpreta- 
tion of the details of Heracleides’ astronomic theories is con- 
troversial) and that he taught some kind of (teleological) atomism. 
Several works of his were devoted to literary criticism, musicology, 
etc. Besides these (more’ scientific) interests, he dealt with 
occult phenomena” (trances, cosmological visions, prophecies, 
portents) and cataclysms, proving or illustrating by them the 
existence of gods, divine retribution, reincarnation, etc., thus 
exemplifying the supranaturalistic tendencies of Platonism' and 
foreshadowing some aspects of Neoplatonism. 

See F. Wehrli (ed.), Herakleides Pontikos (1953); P. Duhem, Le 
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Système du monde, i, iii (1913, 1915). (Pp. M.) 

HERACLEON (fl. 2nd century a.p.), a Gnostic teacher, a 
follower of Valentinus. Origen, who treats Heracleon as a notable 
exegete, has preserved fragments of his commentary on the Gospel 
of St. John, while Clement of Alexandria quotes what appears to 
be a passage from a commentary on Luke. These writings are 
intensely mystical and allegorical. 

See A. E. Brooke, “The Fragments of Heracleon,” Texts and Studies, 
vol. i, no. 4 (1891). j 

HERACLEONAS (Heractonas) (615-641), Byzantine em- 
peror from Feb. to Sept. 641, was the son of Heraclius (q.v.) 
and Martina. In 638 he obtained through his mother’s influence 
the title of Augustus, and after Heraclius’ death was proclaimed 
joint emperor with his half brother Constantine III. The prema- 
ture death of Constantine in May 641 left him sole ruler. But 
suspicion that he and Martina had murdered Constantine led to 
a revolt. and to the mutilation and banishment to Rhodes of the 
supposed offenders in Sept. 641. Nothing further is known of him. 


See G. Ostrogorsky, History of the Byzantine State (1956). 
(J. M. Hy.) 


HERACLIDAE, the genera] name for the numerous descend- 
ants of Heracles (Hercules); the name is especially used in an- 
tiquity for Hyllus and his descendants, the leaders of the Dorian 
invasion by the Peloponnese. See DORIANS; GREECE. 

HERACLITUS (c. 540-c. 480 B.c.), Greek philosopher, of 
Ephesus, was descended from the earlier kings of the city but sur- 
rendered his family privileges to his brother. He was a violent 
critic of his fellow citizens, of other thinkers and of mankind in 
general. Most of the stories about his life and death (e.g., that 
he buried himself in dung to cure dropsy) are malicious embroi- 
deries on some of his well-known sayings, by Hellenistic biogra- 
phers writing in the 3rd century B.C. and later, More than 100 
short fragments survive as quotations in later writers; his style, 
vivid, gnomic and often cryptic, rapidly earned Heraclitus the 
name “the obscure.” 

According to Heraclitus the most important thing for men was 
the understanding of the Jogos, the universal formula of things 
in accordance with which all natural events occur and which all 
men should be able to assimilate. The majority, he complained, 
ignored the logos, even when he himself explained it, and relied like 
dreamers on a private and therefore false view of the world. An 
important manifestation of the Jogos was the underlying connec- 
tions between opposites. This was illustrated by Heraclitus with 
many concrete examples; e.g., sea water is both harmful (for men) 
and beneficial (for fishes). The connection between opposites— 
apparently the most divergent of all things—meant that the world 
was not just an indeterminate agglomeration of essentially distinct 
components, but a coherent and discoverable system in which 
changes in one direction are ultimately balanced by corresponding 
ones in the other; there is a hidden attunement or connection be- 
tween things which means that what is apparently “tending apart” 
is actually “being brought together.” The apprehension of the 
formal unity of the world of experience, rather than the genetic 
unity sought in the theogonic and Milesian tradition, together 
with the. conviction that man’s first task is to understand the 
principles that control both himself and his environment, was 
perhaps Heraclitus’ main philosophical contribution. 

The world order is eternal, an “ever-living fire kindling in 
measures and being extinguished in measures.” (It was a Stoic 
interpretation, perhaps following Theophrastus, that assigned to 
Heraclitus the idea of a periodic universal conflagration.) Fire 
is in one respect a concrete manifestation of the Jogos, since its 
own changes are proportionate and “measured” in terms of fuel, 
flame and smoke. Pure fire fills the sky, as ether or the shining 
upper air. Parts of it “turn to” sea (presumably as rain), while 

parts of sea turn to earth,” Simultaneously equivalent masses of 
earth and sea throughout the world as a whole are reverting to 
sea and fire; thus a continuous world order is preserved. Hera- 
clitus illustrated this kind of persistence of unity through change 
by the analogy of the river: “Upon those who step into the same 
rivers different and ever different waters flow down.” Plato, who 
may have been thinking in terms of the exaggerated version of 
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Heraclitus’ doctrine propagated by Cratylus, took this to ta 
that all things absolutely are in constant flux, though this ee 
escapes the senses, But Heraclitus, who said “The thi 
which there is seeing, hearing, understanding, are those that | 
prefer,” is unlikely to have favoured an explanation of 
which contradicted the senses unnecessarily. He was ag 
aware of the “strife” of things, without which, indeed, the t 
action between opposites, and thus their essential connecti 
would cease; but not all parts of the cosmic battlefield need be 
in strife at the same time: rocks and mountains, for exam 
can be temporarily stable, though they too will eventually chang, 

God was identified by Heraclitus with the opposites, persisting 
through their changes and thus able perfectly to comprehend their 
unity. Thus God knows “how all things are steered through al! 
and is completely wise. The rites of conventional religion wey 
ridiculed by Heraclitus, unless by accident they symbolized th 
true relation of opposites. 

The soul is made of fire and is bound up in the same cycle of 
changes as individual parts of the world as a whole. Deathin 
volves the total extinction of soul; sleep, drunkenness, or stupidity, 
its partial moistening. It seems that particularly fiery and virtuoy 
souls (notably of those who died suddenly and bravely in battle, 
unmoistened by sickness) might survive for a time as beneficent 
daemons, before returning to ethereal fire. 


Brsiocraruy.—H. Diels and W. Kranz, Fragmente der Vorsokratiket, 
7th ed. (1954) ; G. S. Kirk, Heraclitus, the Cosmic Fragments, with Eng. 
trans, and commentary (1954); G.. S. Kirk and J, E. Raven, Tht 
Presocratic Philosophers (1957); and, for all the fragments in Eng 
transi, J. Burnet, Early Greek Philosophy, 4th ed. (1930). See further 
O. Gigon, Untersuchungen su Heraklit (1935) ; K. Reinhardt, “Heraklis 
Lehre yom Feuer” and “Heraclitea,” Hermes, 77: 1-27, 225-248 (1942); 
G. Vlastos, “On Heraclitus,” American Journal of Philology, 16; 33 
368 (1955). (G. S. Kx) 


HERACLIUS (c. 575-641), Byzantine emperor from 60 
to 641, was born in Cappadocia. His father held high milita 
command under the emperor Maurice, and as governor in n 
Africa maintained his independence against the usurper Phott 
(q.v.). When invited to head a rebellion against the latter, he 
sent his son Heraclius to Constantinople with a fleet. Phocas wi 
deposed and Heraclius proclaimed emperor (610). He set abut 
reorganizing the disordered administration and imperial defenses. 
At first he was helpless before the Persian armies of Khosrau 
(q.v.), which were overrunning Syria, Egypt and Asia Minor aul 
by 615 had reached the Bosporus, Matters were $0 deseni 
that in 618 Heraclius even proposed abandoning his capital city t 
Constantinople for Carthage, but was dissuaded by the patni 
Sergius. Throughout the struggle against the Persians he f 
support of the church, which lent him funds. He appears to A 
made far-reaching reforms-in both central and provincial admi 
istration, He is usually credited with inaugurating in ase 
the system of themes, developed and extended by his au 
This was the grouping of several of the old provinces into a n 
unit, called a theme, where organization had a strong Tiet 
character; supreme control lay with the commander in nd 
the army stationed there (the Greek thema meant à tie 
troops). Within these themes soldier-farmers received unali 
grants of land in return for hereditary military servic® 
building up native recruitment. + generi 

In a series of arduous campaigns Heraclius and his 6 
met the double menace of the Slavs and Avars in the B Avit 
the Persians in the east. In 621 he made a treaty with on 
and in 622 took the field against Persia, During his ee ih 
dition he cleared Asia Minor and defeated the Persians 1” casi 
In 623 he again entered Armenia and got help from the a u 
tribes. During the years 624-625 he failed to push throi, y 
Persia, but in 626 during his absence with his army ” ars 
the eastern end of the Black sea a double attack of the AV gw 
Persians on the capital was defeated, In 627 Heraclius it! 
into Persian territory; after a brilliant march across a vito 
highlands into the Tigris plain he gained a hard-foug je 
over Khosrau’s general Shahrbaraz. In 628 Khosrau a yit 
throned and his successor, his son Kavadh II, made pear jul 
Heraclius, whose troops were now advancing on the Persian 
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Ctesiphon. Having secured his eastern frontier Heraclius vic- 
iously returned to Constantinople. He was now able to nego- 
pa for the true cross, which the Persians had taken from Jeru- 
ig d he returned this in person probably in 630. Heraclius 
Avar domination north of the Danube. 
bs and Croats began to settle in consid- 
ans, though Byzantine claims to over- 
at this time very tenuous. 
aclius’ reign a new peril menaced the 
the Arabs were raiding Transjordan 
(see CALIPHATE: The st Four Caliphs) ; in 636 they won a 
victory on the Yarmuk (Hieromax), and in the following years 
conquered Syria, Palestine and Egypt, and Byzantine Mesopo- 
tamia, Worn out and ill, Heraclius made no attempt to retrieve 
the misfortunes of hi rals. As the Arabs flooded into Syria 
and Palestine he returned to Constantinople, where he died on 
Feb, 11, 641. 

During the latter years of his life he had spent much time in 
theological speculation and ecclesiastical reforms, His religious 
enthusiasm led him to oppress his Jewish subjects. On the other 
hand he attempted to reconcile the Christians, who were in dis- 
agreement about the divine and human natures in Christ. To this 
effect he propounded in his Ecthesis (638), the compromise called 
Monothelitism (the doctrine of a single will in Christ), which 
however found favour neither with the orthodox nor with the 


salem an 
also helped to break 


During his reign the Se 
erable numbers in the 
Jordship over them were 

Toward the end of Fi 
eastern provinces. In 


Monophysites (see MonorHetites). Heraclius was twice mar- 
ried; his second union with his niece Martina was uncanonical 
and frequently made à matter of reproach to him. In spite of 
his partial failures, Heraclius was one of the greatest of Byzantine 


against the Persians and Avars and his 
the means of saving the empire. His 
in Byzantine history both in cultural 
Greek had become the dominant lan- 


rulers, and his campa 
invigorating reforms wi 

reign marks a turning poi 
and political developments 


guage in administration 2s in everyday life; with the Arab advance 
troublesome eastern provinces were lost, and the Slav penetration 
south of the Danube, though introducing many problems, also 
brought fresh blood into the empire, It was under Heraclius and 
the dynasty he founded that the medieval Byzantine empire took 


shape. See also BYZANTINE EMPIRE, 
See J. B. Bury, History oj the Later Roman Empire, vol. 2 (1889) ; 
G. Ostrogorsky, History of ihe Byzantine State (1956). (J. M. Hy.) 
HERALD, For the medieval and modern functions of a 
herald, see Heratpry. The word “herald” is also used to translate 
several Greek and Latin terms. 
r Greek Heralds.—T » Greek word keryx or karyx, usually 
translated “herald,” has various meanings. In Homer, a kerys 
S mostly a trusted attendant or retainer of a chieftain. But kery- 
Cae have official and public functions; they proclaim and exe- 
h e king’s will—in which capacity it seems that they are invio- 
and Summon and keep order at the assembly of the people. 
ic. functions continued at later times, and heralds are found 
i 4 as inviolable messengers between states, even in time 
ile (though without the power to make terms vested in the 
Pop alae’ ambassadors”), proclaiming meetings of the council, 
prayer lly or court of law, reciting there the formulas of 
i e and summoning persons to attend. Hermes, himself 
caduce of the gods, is their patron and carries the herald’s staff 
ere a q.v.), Besides these paid functionaries of the state, 
connestio, a clan of Kerykes at Eleusis who had certain duties in 
0 Bes the mysteries. The word, however, often means 
Simply at TAR P vithe at the Olympic or other games or 
o; e or the like. 
in ate Heralds.—There is a counterpart of the Greek keryx 
college e ay as an inviolable messenger in the Roman fetialis. 
Sete fetiales existed from very early times; such an insti- 
have had | not peculiar to Rome; other Latin towns are known to 
Xeichboy ien At Rome, if a breach of international law bya 
the Pater ng state was alleged, two fetiales at least were appointed, 
the ee Pa who was the senior member of the deputation, 
hina) py, Paris, or carrier of the sacred herbs (verbenae, sag- 
Went to ra apparently represented the Roman territory. These 
© state in question and three times solemnly demanded 
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redress (clarigatio). If this was not obtained within 33 days, they 
reported the matter at Rome. When war was voted they returned 
to the frontier and flung a javelin, made of cornel-wood and having 
either an iron point or one end sharpened and hardened by fire 
(this clearly is the older form), into the hostile territory, calling 
on the gods to witness the justice of their cause. In later times a 
plot of land in Rome near the temple of the war-goddess Bellona 
was by a legal fiction made to represent hostile territory, and 
the javelin was cast into it, thus avoiding the long journey over- 
seas to perform the ceremony, 

` The fetiales also made treaties of peace, when the terms had 
been agreed upon and ratified. For this purpose the deputation 
carried a flint knife (or perhaps more than one) which was the 
embodiment of Jupiter and kept in one of his temples (Juppiter 
lapis). They met the deputation of the other state; the terms of 
the treaty were read aloud; a pig was killed with the knife; and 
Jupiter was invoked to smite Rome in like manner if Rome were 
the first wantonly to violate the treaty. The college of 20 fetiales, 
though little is heard of it after 201 B.c., continued to exist through- 


out the empire. 

See, for the Roman ceremonies, Livy, i, 24 and 32. 

HERALDRY, more correctly termed Armory, is a hereditary 
system of personal recognition, employing symbols (called charges) 
upon a shield, which developed among the nobles of medieval 
Christendom. These symbols were at first personal but later took 
on a hereditary character, so that, in time, certain combinations 
of forms became associated with particular families. From this 
arose such definitions of heraldry as that of Johannes de Bado 
Aureo in his Tractatus de Armis (c. 1394), who said that it was 
for the purpose of distinguishing one person from another; and 
later that of Sir William Dugdale (The Ancient Usage in Bearings 
of Arms, 1681), who wrote that arms were “Ensignes of Honour 
. .. Which of later times have been chiefly used for distinctions of 
families.” A. R. Wagner added the definition that heraldry is 
“the systematic use of hereditary devices centred on the shield.” 
This article will trace the development of this system from the 
earliest to modern times and is divided as follows: 


I. Origins and Systematization of Heraldry 
II. Accidence and Grammar of Heraldry 
1. Language and Colours 
2. Points of the Shield and Partitioning 
3. Patterns of Colours 
4. Charges of Objects and Animals 
5. Crest 
6. Motto and Slogan 
7. Wreaths and Banderoles 
8. Mantle or Lambrequin 
9. Supporters 
10. Compartment 
11. Badges and Devices 
12. Armorial Ensigns 
13. Canting Arms or Armes Parlantes 
14, Allusions to Offices in Arms 
15. Marshaling 
16. Arms of Women 
17. Arms of Divorced Persons 
18. Insignia of Rank 
19. Coronets and Caps of Estate 
20. Helmets 
21. Value of Heraldry in Historical Studies 
22. Nobiliary Aspects of Heraldry 
. General Development and Modern Status of Heraldry 
1. Noble Status Obtained Previously to Ennoblement by the 
Town 
2. Administration of Arms; the Heraldic Authorities 
3. Heraldic Visitations 
4. Rise of the New Men 
5. Character of the Grants of Arms in Ancient Times 
6. Heraldic Courts; Courts-Martial or Courts of Chivalry 
7. Prescriptive Right to Arms in the 20th Century 
8. Continued Status of a Coat of Arms 
9. Proofs of Nobility 
10. Cadency and the Armorial Family 
11. Arms as Feudal Heritage 
12. Arms of Bastardy 
13. Corporate Heraldry 
14. Arms as Property 
15. Arms and the Surname 
16. Grants of Arms in the Second Half of the 20th Century 
IV. Service Heraldry 
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1. Military Insignia 
2. Heraldry and the Orders of Chivalry 
Ni eee Heraldry 
. Royal and Dominio: 
VIL Heraldic Art es 
1, Historical Conspectus 
2. Rolls of Arms 
3. Heraldic Memorials 
4. Heraldic Bookplate 
5. Heraldry and Inn Signs 


1, ORIGINS AND SYSTEMATIZATION OF HERALDRY 


_Heraldry differs both from the use of symbols on shields in an- 
cient Greece and from the display seen, for example, in the 11th- 
century Bayeux tapestry; for these cannot be shown to have been 
transmitted consistently, or indeed at all, as hereditary charges. 
Heraldry differs also from totemism, because it is personalized 
and transmitted in individual families instead of being extended 
to the whole of a widespread group or tribe. The Japanese mon, or 

~ badge, of a noble family differs from her- 

(a \ _ aldry principally in that the charge which 

constitutes the mon is not represented 
upon a shield. 

Heraldry arose in feudal western Europe 
in the 12th century a.p. The shields of 
highly placed personages began at this time 
to carry charges, and the custom spread 
downward among their noble followers and 
outward to neighbouring principalities. 
The tournament, in active existence from 
the first half of this century, would tend 
to popularize the use of armory through 
the ostentation, mock warfare and duels 
which it involved and because it was pre- 
sided over by great princes, so bringing to- 
gether nobles from many provinces and 
lands, It is, however, probable that the 
second and third crusades were the greatest 
causes of the very rapid taking root of her- 
aldry throughout western C hristendom. 
The commencement of English royal her- 
aldry is found on the seal of Richard I in 
1189 and the beginning of the present Eng- 
lish royal arms on his second seal in 1198. 

By the end of the 12th century, seals 
bearing arms were becoming common, and 
these arms were, in the main, transmitted 
to the descendants of their first owners. 
Consequently it can be said that what is 
now called armory or heraldry had come 
into existence. 

The earliest-known coat of arms is that 
of Geoffrey of Anjou, who, on being 
knighted by his father-in-law, Henry I of 
England, received from him a shield of 
golden lions. As William Longespée, earl 
of Salisbury, illegitimate son of Henry IT, 
who was the son of Geoffrey of Anjou, bore 
“Azure six lions rampant or,” it is evident 
that this coat became hereditary. The earl 
of Hertford, Gilbert de Clare, bore on his 
seal between 1138 and 1146 the three 
chevrons subsequently used by his descend- 
ants. 

Another early coat is that which appears 
on the seal of Philip I of Flanders (1164). 
In Scotland the Stewart arms appear in 
1170 on a seal. Louis VII of France 
(reigned 1137-80) used a fleur-de-lis 
(though not on a shield) upon his seal; and 
since the fleur-de-lis appears later (from 
the reign of Louis VIII, 1223-26) on the 
shields of the kings of France, it is hard to 
escape the conclusion that this was the be- 
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FIG. 3.—ARMS OF WIL- 
LIAM LONGESPEE, EARL 
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FIG. 4.—ARMS OF GIL- 
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HERTFORD, 1138-46 
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ginning of French regal heraldry. Mention 
must not be omitted of the parallel case of 
a fleur-de-lis without a shield on the seal of 
John Montgomerie of Eaglesham, Scot., 
about 1170, to be followed later by that 
charge in the family’s arms. The Holy Ro- 
man emperor Charlemagne is believed to 
have used an eagle as his badge. In 1080 
his flag had an eagle upon it, although it 
may not have appeared on the imperial 
shield until later. J. H. Stevenson ex- 
pressed the view that while heraldry may 
have originated in Germany, the reduction 
of mere devices on shields to an orderly 
and heritable arrangement is undoubtedly 
to the credit of the French. Such a se- 
quence of events may account for the Ger- 
man word blasen, to blow a horn, being 
transformed into the heraldic term blazon 
as well as for the widespread use of French 
terms. 

It is the romantic writer who is respon- 
sible for the idea that heraldic charges in 
variably record some great event of former 
times. While this may be so in some cases, 
it does not necessarily follow, although in 
modern coats there are very often refer- 
ences to events in the life of their first 
bearer. For example, Robert Cecil Gale 
a former professor at the Royal Military 
College of Science connected with the Uni- 
versity of London, bears three grenade 
The view of J. R. Planché (see Bibliog 
raphy) that, where investigated, stories of 
arms having been assumed commemora- 
tively were found to be late invention: 
must be taken with some reserve. There 
must often have been some particular rea 
son for the adoption of a certain charge a 
for example, the fleur-de-lis to indicate 
votion to the Trinity. As Stevenson ob- 
served, it could not have been by accident 
that the Holy Roman emperors assumed the cognizance of tht 
king of birds and the kings of Scots and of England that of the 
king of beasts. The lion is used as a regal symbol in Nowi 
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enmark and Finland, as well as 
Oe ies and Spain (Castile and León). 
The regality which is supposed to reside 
in the Leo of astrology, prominent in all 
nt lore, must have been a powerful 
inducement to monarchs to assume the 
lion as a device. Stevenson indicated, 
moreover, that the story found in Fordun, 
Boece and others, relating to the man- 
ner in which the Scrymgeours obtained 
their coat of a lion h a curved sword, 
ischur” and their 
rd-bearers, is probably 


anciel 


FIG. 9,—ARMS OF SCRYM- 


* GEOUR 
founded upon fact. s, while many of 
the stories connected with the meaning of certain charges may be 
apocryphal, it must not be assumed that all are. Although arms 


were common by th d of the 12th century, it was not until the 
early 13th that, by reason of the now established inheritance of 
ams, their prescribed modes of use, the restriction of them to 
certain orders of society (the noblesse) and the systematization of 
their description (blazon), heraldry became a science. 


A device which could be personal to its user and at the same 
time hereditary, indicating his ancestors, his descendants and all 
his kin, had obvious advantages. It is commonly thought that 


the main use of heraldry was in war, to distinguish one horseman 
from another, especi when the vizor of the helmet was closed. 
While there is no doubt that this use accelerated the development 
and spread of herald it was not the sole factor involved— 
armorial shields existed before the vizored helmet. 

Heraldry, once the idea of it had been conceived, became so 
essential to feudal society that its employment was as necessary 
in civil affairs as in martial, In an age when only clerks could 
write, a personal armorial seal was as indispensable for the rec- 
ognition of the party ì document as was his shield of arms for 
the warrior in battle. ‘The same coat of arms was needed to fly 
from the nobleman’s tower to mark his occupancy of his fief as 
Was needed on his monument to indicate his tomb. When he 
moved from lodging to lodging, his arms hanging from the balcony 
told where he lay, while his banner marked his ship at sea. 


Il, ACCIDENCE AND GRAMMAR OF HERALDRY 


The colours, devices, etc., which may appear on a shield, and 
the terms used to describe them, must now be discussed. 

While in every realm there are local variations of the rules, and 
While those pertaining in one realm may not all be applicable in 
‘nother, generally speaking most of them are of very wide applica- 

T and many are wholly international. 

- Language and Colours.—It should be observed that while 
Many countries vernacular terms are used in the specially con- 
ae language for the description of arms, French and Latin 
Been to be in the majority. In English, Irish and Scottish 
Re, Most of the technical terms are in fact old French words. 
ri eae the words for the heraldic colours in general use 

ue ae language, thus: silver or white (argent); gold (or); 
io a red (gules); black (sable); green (vert); purple 
dloyed te an French heraldry itself all these terms are not em- 
Italian h REVES green, for example, is sinople. Likewise in 
tzurro Endy red is rosso, black nero, green verde and blue 
ate emy J he heraldic colours are all strong; no pastel shades 
identita The purpose of heraldic colouring was and is ready 

argent RAN Besides the above tinctures, divided into metals 
ere are f or) and colours (sable, azure, gules, vert and purpure), 
Potent urs: ermine, ermines, erminois, pean, vair, countervair, 

A pad counterpotent. 

gree alish; Trish and Scottish heraldry, which show a greater 
outa ve simplicity than the armorial systems of some 
aY not Nes, strict observance attaches to the rule that colour 
but that ia laid on colour, nor metal on metal, nor fur on fur; 
n a to o, may only be laid on a metal or a fur, a metal only 

ki ig for E fur, etc. This facilitates maximum contrast, thus 
this ruje se © Carer and so readier identification. In Italy, however, 


© is by no means scrupulously observed. For example, the 


in 
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house of Perriello-Zampelli bears: Gules 
on a fesse azure three crescents 2 and 1 or 
(Libro d’oro della nobiltà italiana, p. 1493, 
vol. xiii, 12th ed., 1958-61). It will be 
realized how much less contrasting the 
colours are in this arrangement than if they 
had been: Gules on a fesse or three cres- 
cents 2 and 1 azure. In German and Span- 
ish heraldry the same laxity in observing 
the rules of tincture has developed. 

The majority of the symbols employed 
in heraldry have their own technical terms, 
as have all the parts of a shield, In addi- 
tion, there is a scientific method of verbal 
description (called blazoning) which enables any armorist anywhere 
to emblazon (i.e., to draw and colour) any arms. This is true 
even when an English herald receives a French, Italian or Portu- 
guese blazon, for the rules are fundamentally the same and there 
is little difficulty in understanding the description. Thus the 
Anglo-French description employed in the British Isles for the 
above Perriello-Zampelli coat describes a red shield with a broad 
band across it of blue, and on this band three gold crescents 
set two above and one below. The Italian blazon of this coat is: 
Di rosso fasciato d’azzurro a tre crescenti montanti d’oro 2 e 1. 

These tinctures are indicated in black and white drawings by a 
special system of dots for gold, vertical lines for red, horizontal 
lines for blue, cross-hatched for black, lines diagonally descending 
from left to right (from the point of view of one facing the shield) 
for green and the opposite, from right to left, for purple. The left- 
hand side of the shield in relation to one facing it is called the 
dexter (right), and the right-hand the sinister (left), because right 
and left are determined from the point of view of the wearer. 

2. Points of the Shield and Partitioning.—The shield is 
divided into the following “points”: the dexter chief; the chief; 
the sinister chief; the dexter flank (side) ; the fesse point (centre) ; 
the sinister flank (side); the dexter base; the base; the sinister 
base. Between the fesse point and the chief lies the honour point, 
and between the fesse point and the base is the nombril point. The 
lines which partition the various parts of the shield or which are 
employed in such charges as crosses, etc., are as shown in fig. 11. 

The shield is divided (i.e., “parted”) by any of the foregoing 
lines (most commonly by simple straight lines) into divisions: 


Per pale, divided in half vertically. 

Per fesse, divided in half horizontally. 

Quarterly or per cross, divided into four quarters. 

Per bend, from the dexter corner of the top of the shield diagonally. 

Per bend sinister, from the sinister corner of the top of the shield 
diagonally. 

Per chevron, divided chevronwise across the middle. 


10.—ARMS OF PER- 
RIELLO-ZAMPELLI 


FIG. 


ADA AAJ 
ONN NNN 


FIG. 11.—LINES USED IN HERALDRY: (LEFT, TOP TO BOTTOM) ENGRAILED, 
INVECTED, EMBATTLED, INDENTED, DANCETTÉ, WAVY: (RIGHT, TOP TO BOT- 
TOM) NEBULE (DEEP), NEBULE (SHALLOW), RAGULY, POTENTE, DOVETAILED, 
FLORY COUNTER-FLORY; (CENTRE BOTTOM) RAYONNE 
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point in chief. (It can, however, be reverse—i.e., V-shaped.) Jt 
pies about one-fifth the depth of the shield Oty, 
The chevronel is one-half the chevron i 

The couple-close is one-fourth the che 
borne in couples, like the bars gemelles 
of a chevron. Nowadays, however, th 
the blazon simply stating that the che 

The cross has arms each approximate 
field, but made wider when charges are 
diminutive, but there are numerous varieties 

The saltire is a diagonal cross, 

The pile is a wedge shape which is shown 
base of the shield, unless specified otherw 
than one pile on a shield, and the field m 

The pall has the same general shape 
issues from the dexter and sinister chi 

The shakefork is a pall with the extremities cut off so that it doy 
not touch the edges of the shield. 


nth the area of the 
upon it. It has yy 


The next most important divisions of the shield are the sh 
ordinaries and these consist of : 
The quarter, which occupies one quarte the shield. It is now 
my rarely met with. 
Á The canton, a smaller variant of the quar difficult to distingui 


G 4 
FIG. 12.—DIVISIONS OF THE SHIELD; (A) PER PALE; (B) PER FESSE; (C) 
QUARTERLY OR PER CROSS; (D) PER BEND; (E) PER BEND SINISTER; (F) PER 
CHEVRON; (G) TIERCED IN PAIRLE REVERSED; (H) TIERCED IN FESSE 


Tierced in pairle reversed or per pale and chevron, divided per chev- 
ron (but lower down the shield) and the upper half then divided per 
pale, 

Tierced in fesse, divided horizontally into three. 


After the divisions of the field come the basic simple forms, 
called ordinaries, and their diminutives, as follows: 


The chief, the upper part of the shield, just under one-third of the 
surface area, 

The filet, about a quarter of the thickness of the chief and occupying 
its lowest quarter. 

The fesse, a horizontal band occupying just under a third the depth 
of the shield. 

The bar, like the fesse but about one-fifth the depth of the shield. 

The closet, one-half the width of a bar. 

The barrulet, one-quarter the width of a bar. 

Bars gemelles, barrulets in pairs. 

The pale, a vertical band somewhat less than one-third of the shield 
in width. 

The pallet, a vertical band one-half the width of the pale. 

The endorse, a vertical band one-quarter the width of the pale. 
This is used like bars gemelles, in pairs one on each side of a pale. " 4 
The bend, a band, again supposed to be one-third the width of the 

shield, which crosses it diagonally from the dexter chief to the sinister 
base. 

The bendlet or garter is half the width of the bend. 

The cost or cotise is a quarter the width of the bend. These, like 
the bars gemelles, are borne in pairs, one on each side of the bend. 

The riband or baton is one-eighth the width of the bend. This 


it does not reach the edges of the shield) but anciently it went right 
dexter base. 3 
The scarpe (i.e., the bendlet sinister) is half the width of the bend 


is now very often shown as couped (i.e., with its ends cut off so that 
across. It may be borne sinister; i.e., from the sinister chief to the 
The bend sinister is the bend extending from sinister chief to dexter 


base. 


ini i 
sinister. R T z J K , nR 
The baton is one-fourth the width of the bend sinister, and is nowa- FIG. 13.—THE ORDINARIES AND THEIR DIMINUTIVES: (A) CHIEF pyRONi M 

days shown as couped. (C) FESSE; (D) PALE; (E) BEND; (F) BEND SINISTER; (6) | 


The chevron is an inverted V-shaped band across the shield, with its CROSS; (1) SALTIRE; (J) PILE; (K) PALL OR SHAKEFORK 
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K 
(B) CANTON; (C) GYRON; 
(E) INESCUTCHEON; (F) FLANCHES; (G) LOZENGE; (H) 
T; (J) ROUNDLE OR ROUNDEL; (K) LABEL 


FIG. 14—ry 
(D) BORDURE; 
FRET; (1) BILLE 


E SUBORDINARIES: (A) QUARTER; 


from i 
Trays ae has replaced it in general use. The quarter and the canton 
Reon any bordure (see below) shown in the arms. | 
Point tow, m is the lower half of a diagonally divided quarter with its 
he boya the centre of the shield. 
Varioush ure is a border round the outer edge of the shield. It is 
Y divided, as follows: 
colony 209 or 
Our, metal a; 
Ounte. 
tures, 


gobonny: made up of pieces of alternating metal and 
3 nd fur or colour and fur. A 
compony: made up of two tracks of such alternating tinc- 


Nace ee i 
tincture Feng three tracks of small checks of the alternating 
ing cases. “UVing with the shape of the shield as in the two fore- 
Gyronny: divina; 
varter i divided into six, eight or ten segments, 
ierced in pai, ided into four segments. 
(In additi bairle: divided into three segments. 
bend ane a bordure may be parted per pale, per fesse and per 
Made yp Gee contain charges, and its outlines may be straight or 
b any of the above lines. It may also be charged with 


ars À 
Dpear ia noron etc.; ie., the extremities of these charges may 


e orle is h, e 
© edge of Gene width of the bordure and does not extend to 


The ty ‘ 
*ssure is an orle a quarter the width of the bordure. Tres- 
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sures are usually borne in pairs and flory counter flory; i.e., there 

are eight fleurs-de-lis issuing from them, first one side and then the 

other. 

The inescutcheon (shield of pretense) is borne in the centre of the 
field and is about one-fifth of its area. 

The flanches are always borne in pairs, and are formed by curved 
lines from the corner of the shield in the dexter and sinister chiefs to 
the edges of the shield at the dexter and sinister bases respectively. 

Flasques or voiders are variants of the flanches which are formed 
from flatter curves and occupy less of the field. 

The lozenge is of a diamond shape. 

The fusil is an elongated lozenge. 

The mascle is a voided lozenge; i.e., it has a lozenge-shaped hole 
in the centre. 

The rustre is a lozenge with a round hole in the centre. 

The fret is a mascle interlaced with two bendlets in saltire. 

Fretty is an interlacing of dexter and sinister bendlets to form a 
trellislike effect. 

The Billet is an oblong figure, said by some to represent a letter. 

Billetty is a field seme (i.e., strewn) of billets. 

The roundle is a small circular figure, its name varying with its tinc- 
tures, as follows: bezant (gold); plate (silver); torteau (red); hurt 
(blue); pellet or ogress (black); pomme (green); golpe (purple); 
orange (orange, tenné); guze (sanguine, deep red). When bearing six 
wavy bars of white and blue it is a fountain. A roundle may also be 
of any of the furs, and it sometimes bears other charges. 

The annulet is a hollow roundle. 

The label is a narrow bar across the chief from which may depend 
any number of pendents; three are understood unless the blazon states 
otherwise. They can bear other charges upon them. 


3. Patterns of Colours.—The field of the shields and principal 
charges can be divided into patterns of colour based upon the 
principal ordinaries; e.g., perpendicularly (paly) of so many 
stripes; or bendy, or barry, or paly-bendy, paly-bendy sinister, 
barry-bendy, lozengy, fusilly, and so on. Checky is a check pat- 
tern of two differing tinctures. 

4. Charges of Objects and Animals.—Heraldic charges have 

increased in variety from the simpler ob- 
jects, such as lions, dragons, unicorns or 
eagles, to railway engines, in the 19th cen- 
tury, and to cog-wheels (arms of David 
Kirkwood, Lord Bearsden) in the 20th. 
Objects such as railway engines, however, 
are normally not suitable for heraldic 
charges. They defeat the objective of 
ready identification of arms which is a 
prime purpose of heraldic art. 

For animal charges (e.g., lions) there are 
technical terms, such as rampant, statant, 
passant, guardant, etc., to indicate the FIG. 15.—ARMS OF DAVID 
stances and positions of the creatures. KIRKWOOD, LORD BEARS- 
There are certain rules for their colouring P5" 
also, Ona red ground a lion would always have blue claws, tongue, 
etc.; and on a blue, green, or purple ground, red. 

5, Crest.—Crests are charges borne either upon the helmet, 
encircled by a coronet or by a silken wreath (usually of two 
livery colours), or upon the chapeau or cap of estate worn on the 
helm. Fan-shaped plates set on helmets are known from the 12th 
century, and on them was often painted a device (cf. Richard 
Coeur de Lion’s great seal, c. 1198, which has a lion passant on it), 

There is little doubt that the crest tended to be restricted to 
the greater nobles and those around the court, for it came to be 
an important accessory to the pageantry of the tournament, which 
only the leading figures of the realm would normally attend. In 
Germany helm-shows, in which each participant’s crest was put on 
view, were held at the opening of a tournament. 

During the great social revolution of Tudor times in England, 
when new families were thrusting themselves forward, the crest 
came to be regarded as a necessary adjunct to all coats of arms 
and was allowed freely. However, some pre-Tudor families still 
in existence have no crests. In Italy and France crests are not 
essential, but in Germany they are still considered very important. 

6. Motto and Slogan.—Although a motto is not necessarily 
a war cry there is little doubt that the former has been influenced 
by the existence of the latter. The well-known war cries of some 
very ancient houses are their mottoes; e.g., the Fitzgerald Crom 
a boo and the Montmorency Dieu aide au premier Chrétien. The 
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H 
FIG. 16.—BADGES: (A) SLEUTH-HOUND OF DRUMMOND: (B) CALTRAP OF DRUMMOND; (C) HOLLY LEAF OF DRUMMOND; (D) ENGLISH PLANT BADGE 0 
THE ROSE; (E) IRISH PLANT BADGE OF THE SHAMROCK; (F) WELSH PLANT BADGE OF THE LEEK; (G) SCOTTISH PLANT BADGE THE THISTLE; (H) WELW 
BEAST BADGE OF THE DRAGON; (1) PHEON OF SIDNEY; (J) IRISH HARP BADGE 


war cry, or slogan, as it is termed in Scotland, has always been of James IV and James V. Meanwhile, as early as the reign (l 
limited to magnates (peers and chiefs) and was forbidden to all be- James III, two unicorns as supporters had been adopted, and they 
low the rank of knight banneret, In the middle ages (and indeed are found on the privy seal of James V. Mary, Queen of Swi 


up to the present) the slogan has distinguished the greater from the displayed them on her great seal, while retaining the lions on ha 
lesser nobles in the same way as do supporters (see below). That privy seal. James VI continued to use the unicorns until his ae 
is why the generality of the noblesse were called nobles d’armes cession as James I of England, when he adopted the lion (from (i 
and the magnates nobles de cri. lion and dragon supporters of his English predecessor) as at 
The war cry, although today often carried on a motto scroll, is supporter to one of his unicorns. 
more properly displayed on the standard. The unicorn is placed in the senior (dexter) position in Stl 
7. Wreaths and Banderoles.—Wreaths of twisted silk in the land, while the lion occupies this position in England; this hy 
livery colours (which are usually the principal tinctures of the been the usual legal practice since the union. In Scotland, too, tt 
shield) are normally borne on the helm between it and the crest. unicorn is crowned, but in England it is not, 
In earlier times banderoles or helm streamers were used, and these 10. Compartment.—In most countries, including England al 
are still occasionally granted. Ireland, the supporters may be placed on any form of ornament: 
8. Mantle or Lambrequin.—Draped from the helmet is a tion or upon a grass ground. This, when of a definable charac 
mantle, often cut into artistic shapes, which today is usually of is called a compartment. In Scotland it is allowed, with or Wi 
the livery colours of the shield; i.e., the principal metal and colour. out the supporters, to heads of ancient ter ritorial houses of 
However, in ancient times this rule was not invariably followed, realm. Some houses have quite peculiar compartments; th 


and in modern times the English, Irish and Scottish heralds have Robertson of Struan and Dundas of Dur 
allowed the mantling to be of the actual livery colours of the house 
(which in old families are not always the same as those of the 
arms) or of other distinctive tinctures. In these cases the wreath 
is often of the shield livery colours while the mantling is of other 
tinctures. 

9. Supporters.—Supporters appear to have arisen either from 
ornament introduced into seals to fill the space on each side of 
the shield, or from pageantry figures supporting the shields of 
arms at tournaments, or from both sources. In earliest times their 
use was not in any way controlled, as is the case today in Hungary, 
where anyone can use supporters if he wishes. 

However, in the British Isles restriction of their use gradually 
developed, and in England they are confined to peers, to knights 
grand cross of the orders of chivalry (for life) and to important 
corporations. Ireland follows much the same rules, excepting that 
supporters are also granted to chiefs of names. In Scotland they 
are allowed to certain ancient feudal barons, baronets, chiefs of 
names and important corporations. 

Occasionally there is a single supporter and not a pair like the 
lion and dragon of the English royal arms in Tudor times or the 
two unicorns of the Scottish royal arms. Single supporters are 
common in French heraldry and are well known from the eagle 


c 
supporters of the imperial arms of Germany, Austria-Hungary and 
Russia. There is a single supporter for the arms of the Scottish 
city of Perth. When the unicorn first appeared, as a Scottish royal 
supporter, in the reign of James I of Scotland (reigned 1406-37), 
e 


it was a single supporter, a unicorn sejant. (James I also had two 


as. 


o 


A 


jons if val s is privy sea i enst0l 

lions for royal supporters on his privy seal, as did subsequent ia ONE AEA NRER OE: NATG)OR BENER w 

monarchs until the union of the crowns.) The unicorn continued ARMS OF HAIG OF BEMERSYDE: (C) PENNON OF SIR JOHN CHANN 
oF 


after his time as a single supporter and is so found with the arms DON OF MAYSTER COMPTON; (E) STANDARD OF BOURBON 
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A shield complete with its ornaments is called an achievement. 

11. Badges and Devices.—The badge as an adjunct to arms 
arose for the purpose of marking property and was also worn by 
liveried dependents in the feudal forces and retinues. It is likely 
that more families had badges than had crests, but in the 16th cen- 
tury, when the use of the crest became common, many badges may 
well have been convert This probably accounts for 
the continued use of t! ge, even after it became a crest, for 
its previous purposes is the origin of the official Scottish 
use of the crest within < and buckle, bearing the magnate’s 


motto. 


There are three main types of badge: first, the beast badge (for 
instance, the sleuth-hound of Drummond, earls of Perth); next, 
some simple charge (e.x., for the Drummonds, the caltrap); and, 
finally, the plant badge (e.g., the Drummond holly leaf). In the 


regal heraldry of Great Britain the plant badges are the English 


rose, the Irish shamrock, the Welsh leek and the Scottish thistle. 
The dragon as a badge for Wale an example of a royal beast 
badge. The pheon, or broad arrow, and the Irish harp are examples 
of simple charges use badges. Badges are transmitted to the 
bearer of undifference ns. 

Monarchs also use c ers as badges, These consist of crowned 
initials, with or withot numeral. 

All royal houses (as well as many of those of lower rank) have 
associated with them «€ n badges, many of which have become 
well-known and, inde nous. Among these are the Knots of 
Savoy, the Crowned ‘Thistle, the Crowned Rose and the Dolphin. 
The famous English roya! badge that consists of the three ostrich 
feathers issuing from a coronet and is usually accompanied by 
the words Ich dien (“1 serve”) has come to be associated with 
the heir apparent to the English crown—the prince of Wales. The 
ostrich feather probably `s back to Philippa, queen of Edward 
II, and from that time onward it was used by more than one of 


the Plantagenet kings of England. The legend is that the badge 
Was derived from the | zing of Bohemia by Edward the Black 
Prince at the battle of but of this there is no evidence. By 
udor times, altho’ » badge had been widely used among 
members of the ro it came to be associated with the 
eir to the throne, e time of Edward VI was portrayed 
substantially in it orm. 

Such badges row and the crowned cypher are used 
Widely on British government property, pillar boxes, post-office 
Yans and the like. In this connection, also, the use of the crown 


aa adge should not be overlooked; it appears on the hat badges 

= uniforms of gover it employees. In Scotland, the Scottish 

ae s used as a badge for this purpose on pillar boxes and post- 

SURI because of the strong popular opposition to the EII 
L 


eral Ensigns.—These are principally the banner, the 

mon, the guidon and the standard. 

ae anciently, 1s restricted to magnates (peers, feudal 

thiihed engeees and chiefs of names). Today this, the most 

trous pe ensign of medieval times, is generally used by all armig- 

restri tons throughout Europe except in Scotland, where it is 
ticted to magnates. 

ae used by simple knights was the pennon. On the field 

5 the When Promotion to the rank of knight-banneret was 

into an eas of the knight’s pennon were cut off to make it 

flag which Ton banner. The pennon is the type of armorial 

i aa below banneret’s rank can use with propriety. 

Usually had in’ i long, tapering flag, was the cavalry standard. It 

tle.) and E he hoist the national cross (St. George, St. Andrew, 

Was in the Ji e fly a principal (beast) badge which, with the field, 
À A very colours, 

e central Ta which was half as long again as the guidon, was 

' rallying flag of the infantry and used in camp for the 

A Tt was like the guidon, except that it usually bore 


Be 
ee 
& 


ler . 
te Steamer. CE flags are the badge-pennon, the gonfallon and 


3, see Fiac. Tor fuller discussion of these and other types of 


» Cantin; 
nting Arms or Armes Parlantes.—Frequently the coat 


of arms assumed by a family or public body is allusive to its name. 
Examples of this will be found in all systems of heraldry. A 
typical one from the commune of Ticinesi, Switz., is Ponte 
Capriasca (“Goat Bridge”). There are also Colla (derived from 
colle = hill); Castagnola (chestnut); Castro (tower or castle). 
(See fig. 18). 

Occasionally the name is taken from the arms. This is a fre- 
quent practice in Sweden, where, for instance, the coat of Spalding 


M 


N o 
FIG. 18.—CANTING ARMS: (A) PONTE CAPRIASCA; (B) COLLA; (C) CASTRO; 
(D) SPALDENCREUTZ; (E) WELLWOOD; (F) BREAKSPEAR; (G) COCKBURN; 
(H) SHELLEY; (1) APPLEGARTH; (J) ROCHE; (K) CORBET; (L) LUCY; (M) 
KEYS; (N) BARRE; (0) BOWES-LYON 
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with a cross on it has given rise to the name Spaldencreutz (“Spald- 
ing cross”). 

In British heraldry the following are examples of canting arms: 
Wellwood, a tree growing out of a well; Breakspear, a brake of 
spears; Cockburn, three cocks. Others are: Shelley, sable a fesse 
engrailed and three whelk shells or ; Applegarth, argent three apples 
gules; Roche, azure three roaches argent; Corbet, or two corbies 
sable; Lucy, gules three luces or (luce = pike; i.e., fish); Keys, 
party per chevron gules and sable three keys or. One of the best- 
known examples of canting heraldry is that of the British family of 
Bowes-Lyon: Argent a lion rampant within a double tressure flory 
counter flory azure quartering ermine three bows in pale proper. 
In French armory there is, for example, the Barre family, with 
Ermine a bend sinister (called a barre in French heraldry). Sim- 
ilar instances can be found in the heraldry of all countries. 

14. Allusions to Offices in Arms.—Heraldry may also show 
allusions to offices held by a family. The English queen’s cham- 
pion quarters a coat Sable a sword in pale argent pomelled or. 
The marquess of Ormonde, hereditary chief butler of Ireland, bears 
in the second quarter of his arms Gules 3 covered cups or. The 
archchamberlains of the Holy Roman empire bore in pretense in 
the centre of their personal coats a shield Asure charged with a 


FIG, 19.—ALLUSIONS TO OFFICES IN ARMS: 
MARQUESS OF ORMONDE; 
EMPIRE; (D) EARL MARSHAL OF ENGLAND; 
SCOTLAND; (F) LORD HIGH STEWARD OF IRELAND; 
OF SCOTLAND 


(A) QUEEN'S CHAMPION; 
(C) ARCHCHAMBERLAINS OF THE HOLY ROMAN 
(E) LORD HIGH CONSTABLE OF 
(G) ROYAL BANNERMAN 


(B) 


HERALDRY 


nd 


RAND QUARTERS (ROYAL 
ATING DE CLARE); (C) H 


FIG. 20.—MARSHALING OF ARMS: (A) B 
STUART); (B) BY DIMIDIATION (CORNWALL DI) 
IMPALING (D'AUBIGNY IMPALING SCOTLAND) 


gold staff, which was the badge of office of chamberlain, 
These allusions to office, while a spec of canting heraldry, at 
more related to the quartering of the a of fiefs, More ofte 


Thus the earl marsh 
s shield, while the lot 
1 hand on each sit 
th hold a sword, Tie 
cht baton behind tht 
nd bears two crostl 
here, great offices t 


than not they take the form of additamen 
of England has two batons crossed behin: 
high constable of Scotland has in addi 
(issuant from clouds behind the shield) 
lord high steward of Ireland has an 
shield, and the royal bannerman of S 
banners of Scotland. In France and e 
state bore similar additaments. 

15. Marshaling.—Although at first 
a single coat of arms on a shield, the ir 
heiresses occurred, and it became neces 
of fiefs so inherited in association with 
to various ways of marshaling, or comb 
coat composed from all those concerne¢ 
was not very satisfactory, and so there 
quartering and of bearing the arms in inesc 
is that, especially in England and Ireland, the arms of s 
heiress or co-heiress are borne by her husband, on his own m 
on an inescutcheon of pretense because he “pretends” to her er 
(An heiress, co-heiress or heir portioner is simply 4 woman v 
has no brothers to inherit her father’s a she need p“ 
other inheritance.) Children quarter their father’s am 
those of their mother. In Scotland it is more usual fo Jor 
to quarter his wife’s arms at the outset and for this to be ps 
only where the armorial heiress also brings in some impo 
additional inheritance. e coll 

It follows from this system of marshaling more than T m 
on a shield that in time many coats can be accumulated 
land the normal process is to divide the shield into as ™ 
as is necessary to contain all the arms involved. d 
marshaling is by grand quarters (i.e., four quarters only); am j 
of these may be subdivided into four. The royal Stuart api 
this type of marshaling, France and England quarterly a oot 
one whole quarter between them. In Scottish heraldry pw 
necessary to include the arms of all the families throe aiid 
the inheritance of an important fief may come. In} mga 
must normally be shown. The result is that Scottish-m® 
arms tend to be simpler than those of old English families orai 

It is the custom for a bishop or the head of any Gar 
to impale his personal arms with those of his office, ta of 
is “married,” his personal arms being on the sinister si eK j 
shield. This custom arises from the method of tempor™’Y 


smilies only emblaatt 
itance of fiefs throw! 
+ to display the ami 
ternal arms, This kl 

arms. At first ani 
ould be created. Ths 
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the arms of husband and wife, even where the wife’s arms 
re not inherited. Originally this was done by dimidiation; i.e., 
a joining the dexter half of the husband’s arms to the sinister 
W of the wife’s. This arrangement was unsatisfactory, however, 
and was soon replaced by the present system of impaling the whole 
arms of the wife with those of the husband. (Where one has a 

bordure, dimidiation still takes place with 
regard to that subordinary.) 

In England and Ireland marshaling is 
done very largely to represent heiresses or 
resentation in blood, whereas in Scot- 
as on the continent of Europe, the 
ssion of fiefs (not necessarily ac- 
juired by marriage) is very frequently 
indicated by this means. Among English 
xamples of this practice may be men- 

oned the arms of Thomas Stanley, earl 

f Derby (d. 1572), who bore quarterly 
r stanley and Latham in the first grand quar- 
ter, and Strange and Wydeville in the 
fourth, with the arms of Man in the second 
nd third. 

In European continental heraldry the 
methods of marshaling by quartering and 
impaling are very much supplemented by 
tems. Thus in Spain and Sicily 
juartering per saltire is found. In Spain 
ind Germany arms may be combined by 
mfessment (i.e., joined by placing them 
one on top of the other instead of side by 
side) as distinct from impalement. This 


ing of 


method was common in Scotland in the 
17th century and emphasizes once more the 


tact 


that Scottish heraldry is the bridge 
ween Anglo-Irish and continental her- 
ildry. Such imfessments were not merely 
ilternatives to impalements (i.e., tempo- 
rary combination of the arms of spouses) 
but were, as on the continent, intended 
more for permanent combinations of 
“quarterings.” 

In European heraldry the base of the 
hield (called the champagne) is cut off 
and becomes an additional quarter (cf. the 
Canadian royal arms, where the cham- 
pagne is charged with the maple leaf as 
the quartering for the fief [dominion] of 
Canada). 

: Often, especially in Germany and also 

. in Scotland, “quartering” takes the form 
of dividing the shield into three per fesse 
and the upper half per pale. 

Another method of dividing the shield 
into three is found, especially in France 
(and again also in Scotland) ; this is tierced 
in pairle reversed (cf. the burgh of 
Anstruther and Kilrenny). Somewhat 
similar is the system in which the lower 
third quarter is smaller and the sides are 
curved (fig. 21 cf. the royal arms of 
Spain), 

Spanish and Portuguese heraldry has 
also the system of surrounding one coat 
by the bordure of another. This is rarely 
found in England and Scotland; and, when 
it is, by way of cadency rather than mar- 
shaling. 

The combination of English with Scot- 
- tish coats raises problems in England but 
not in Scotland, where the English coats 
would take their place in the system of 
grand quartering. But when the reverse 


Fig. 24, 
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occurs, and a Scottish grand quartered coat has to be fitted into 
the English system, whose divisions may number more than four 
grand quarters, great difficulties can arise. For the quartered 
Scottish coat is complete, often surrounded by a bordure, and loses 
its status and meaning if broken up into its constituent arms with 
each given a separate quarter in the English coat. 

In English, Welsh and Irish heraldry, the number of quarterings 
likely to accumulate in any family can be very considerable, thus 
defeating the purpose of heraldry, which is clarity of identifica- 
tion, To correct this, many families do not display all the quarter- 
ings they may inherit from female ancestors. 

Because of the right of heraldic heiresses to inherit arms even 
when transmitting no estate or fief, it follows that the occasions on 
which a woman may be the heiress of her mother (although not 
of her father) are more frequent in the Anglo-Irish than in most 
other systems. A procedure has had to be devised for these cases, 
whereby a woman inheriting from her mother places a canton of 
her father’s arms on her mother’s and transmits these. Fig. 22 
provides a remarkable example of a double instance of such heir- 
ship through the female lines. 

While in Anglo-Irish and Scottish heraldry the arms of husband 
and wife (when the latter is not an heiress) are impaled, on the 
continent of Europe the arms are normally placed side by side 
leaning toward each other, with the husband’s on the dexter. 

The same practice, however, occurs in the heraldry of the Eng- 
lish-speaking countries when knights and peeresses marry each 
other. Thus while a gentleman or a knight bachelor impales the 
arms of his wife, quarters them or puts them on an escutcheon of 
pretense, a knight of an order must not put his wife’s arms within 
the ribbon, circle or collar of the order. On the dexter will appear 
the husband’s arms with his order, and on the sinister his arms 
again, impaled with those of his wife. If the knight has supporters 


to his arms then these are put on the outside of both shields. 
Ist WIFE 2nd WIFE 
LADY MARY, COHEIR = MARGARET, DAUGHTER 
OF THOMAS BERMINGHAM, OF WILLIAM BURKE 
EARL OF LOUTH (d. 1777) 


WILLIAM ST. LAWRENCE, = 
2nd EARL OF HOWTH 


THOMAS ST, LAWRENCE, 
3rd EARL OF HOWTH (OTHER ISSUE) 


(3 OTHER DAUGHTERS) 
LADY ISABELLA ST. LAWRENCE, = WILLIAM RICHARD ANNESLEY, = PRISCILLA, 2nd DAUGHTER 


COHEIR OF HER MOTHER 3rd EARL OF ANNESLEY | OF HUGH MOORE 


HEIRS MALE, 4th AND 5th EARLS 
LADY MARY ANNESLEY, SOLE 


HEIR OF HER MOTHER AND 
COHEIR OF HER GRANDMOTHER 


hs 


FIG. 22.—HEIRSHIP THROUGH THE FEMALE LINES 


A 8 c 


FIG. 23.—ARMS OF WOMEN: (A) LOZENGE OF AN UNMARRIED WOMAN; (B) 
MARRIED WOMAN (HUSBAND'S ARMS ON THE DEXTER AND WIFE'S ON THE 
SINISTER); (C) LOZENGE OF A WIDOW 


A peer impales his wife’s arms, under his helm and coronet and 
within his supporters. If his wife is a peeress in her own right 
then his arms, with hers on an escutcheon of pretense surmounted 
by her coronet, are borne by his supporters; and alongside, on the 
sinister, her arms, on a lozenge ensigned by her coronet, are borne 
by her supporters. If a husband is in nobilitas minor the same 
arrangement is followed, but his arms do not carry supporters. 

16. Arms of Women.—All women except sovereigns observe 
the following rules: (1) unmarried women bear the arms of their 
fathers on a lozenge or oval cartouche, surmounted by a true lover’s 
knot usually in the livery colours; (2) married women ‘marshal 
their arms with those of their 
husbands; (3) widows bear the 
marshaled arms on a lozenge. In 
many countries of Europe and in 
Scotland widows place around 
their arms symbols of widow- 
hood; in Scotland the cordeliere 
is allowed for this. In England 
no woman other than a sovereign 
is allowed crest, helm or motto; F 
but in Scotland a woman who is a 
chief may carry the crest and 
motto with her lozenge. 

17. Arms of Divorced Persons.—In England husband and wife 
revert to their arms as borne before marriage. A divorced woman 
may bear her paternal arms on a lozenge with a mascle added. If 
she remarries the mascle is removed. In Scotland the guilty party 


NET; (C) NAVAL CROWN; 
CROWN; 


FIG. 24,—INSIGNIA OF RANK: (A) GUIDON (HOUSE OF PERCY); (B) PENNON 
(SIR JOHN D'ABERNOUN); (C) PINSEL; (D) ARMORIAL WEATHER VANE; 
(E) STANDARD (MAYSTER FROGMORTON, TUDOR PERIOD) 
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FIG. 25.—BRITISH INCLUDING NOBILITAS MINOR CORONETS: (A) DUCAL OR CREST © 
(D) ASTRAL CROWN; 
(H) KING OF ARMS CROWN; (1) COUNTY COUNCIL CORONET 


is civiliter mortuus and not entitled to the arms of 
spouse; the latter bears arms as though the other Party were 

18. Insignia of Rank.—Rank is indicated heraldically į 
variety of ways. Chiefship of a family is shown by the Fhe 5 
of its undifferenced arms. If it is an important family this 
usually shown by additional attributes, such as one or all of te | 
following, according to the laws of the realm involved: guid | 
standard, pennon, pinsel, a form of armorial weather vane cen 
partment, supporters or slogan. Baronial rank is shown by th 
relevant coronet or chapeau. Higher titles and peerage ranks iy 
shown by the coronets of the country concerned. In each herald. 
jurisdiction, too, the helmet indicates the rank of the bearer, Spe 
cial official positions, such as those of high constable, marshal, ef, 
are indicated by symbols carried behind (heir bearers’ shields, (n 
the continent of Europe (and sometimes in Britain) a peer, prine 
or sovereign also displays his arms on antle of his peerage 
princely rank, and this is surmounted by his coronet or crown, 

19. Coronets and Caps of Estate, |» British heraldry there 
is a series of coronets, divided into two categories: those which 
do not carry any peerage rank (i.¢., which in themselves indicate 
only nobilitas minor, although they may form part of the achieve 
ments of arms of peers as well); and those which are of peera 
significance and so relate to nobilitas mu 


the inn 


Ducal or crest coronet, consisting of thr 
on a gold circlet. This is no longer grant 
In Scottish heraldry it is restricted to clan ct 


isible strawberry leave 
in Anglo-Irish herald. 


6 H t 
2ONET: (B) MURAL COR: 
(E) EASTERN CROWN; VALLERY; (G) PALISA 


(F) CROWN 


Mural coronet, composed of masonry, variously tinctured; in A 
Trish heraldry it is restricted to high-ranking ofñcers (it is also, in i 
land, allowed to certain counties and municipal corporations) ; in So 
land it is allowed to burghs. som wil 
Naval crown, formed of three visible ships’ sterns alternating Wi 
two square-rigged sails; granted to eminent seamen and, in England, 
to certain cities and towns with naval associations; ¢.g., Plymouth a 


Chatham. «cing of hre 
Astral or Air Force crown, of modern creation, consisting 0 int 
visible stars each between a pair of wings; for distinguished a 


and certain corporations (¢.g., British European Airways). 
Eastern or antique crown, once restricted to those who 
great services in Asia, is now in more general use 
Crowns vallery and palisado, more freely granted in 
Treland than in Scotland, where they are allowed only for a Pe 
nobiliary reason. stad» it col 
King of arms crown, to which each king of arms is entitled; on tht 
sists of nine visible oak leaves alternately long and short, with wis 
circlet the words Miserere mei Deus secundum magnam miseria 
tuam (Ps. li, 1). Lyon king is also entitled to a nonjeweled tep 
the Scottish crown. betwee! 
County council coronet, of four visible golden wheatsheave | county 
five spikes on a circlet green, is peculiar to Scotland. An Englis 
council uses a mural coronet, 


had don 


England a 


ts whith 
) lords ú 
four visi 


pearls on tall stems with four strawberry leaves between; ( 
quesses, three strawberry leaves with two pearls on short 
between them; and (5) dukes, five strawberry leaves. jnsile 

Usually the British peers have a cap of estate (chapeau) 
the circlet with its ermine protruding below. t thot 

On the continent of Europe, coronets indicate rank excep hal 
used as charges. The mural coronet (Mauerkrone) is à ort 
crown. Less important towns have three towers, more inp 
ones four, and capital or royal cities five. 
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"See 


SH NOBILITAS MAJOR CORONETS: (A) LORD BARON; (B) VIS- 
RL; (D) MARQUESS: (E) DUKE 


d 


fi. 26.—BRITI 
count; (C) EA 


In the Netherlands 


times allowed to admirals. i 
The coronets of rank on the continent of Europe differ consid- 


erably in many cases irom those of Britain. Some of the principal 
forms are as follow 

In Italy, a patrician bears a plain circlet or a coronet of three 
visible flowers between two pearls; a nobile (gentleman) has a 
coronet similar to that of a lord. The same rank in Germany and 
Austria has no coronet unless it is conceded in the patent of no- 
bility; but, in fact, the insignia of a British earl or the crest 
coronet are used. In Belgium, the Netherlands, Scandinavia, 
France and Russia, the latter is used by all nobles. 


type of naval coronet was formerly some- 


The coronet of a knight in Belgium and the Netherlands is 
similar to that of an earl, without the strawberry leaves, but has 
arope of pearls wrapped round it. In Spain and Portugal this 
coronet consists of three strawberry leaves, between which are a 
pair of pearls each on a short stem and between them in each case 
acluster of three pearls on a long stem. In France, a knight main- 


f the wreath, torse or tortillon, of two 
ose and fluttering. 


tains the ancient insig 
colours, with its ends 


Hereditary knights in Italy have a circlet surmounted by three 
pearls; knights banneret in France have a plain circlet. 

Barons have: in Scandinavia a circlet bearing three clusters of 
three pearls each between which are single pearls; in Italy and 


France a plain circlet er 
in Spain and Portugal 
in Austria, Belgium, ( 


rapped by a rope of pearls three times; 
he same with the addition of four pearls; 
iany, the Netherlands and Russia seven 


pearls on tall stems, with, in Belgium, the alternative of a circlet 
and cap, and over this four arches. (This is parallel to the use of 
the cap of estate by Scottish feudal barons.) 

Counts’ coronets generally consist of nine pearls on long stems 
(as in Belgium, Austria, Germany, France and Spain) and indi- 


cate the origin of the British earl’s coronet. In Italy the pearls 
are set on low points, in Russia on alternately high and low points. 
Ih Belgium and France in earlier times this basic form had clusters 
three pearls on the middle and outside points. 
Marquises in Belgium and the Netherlands have five strawberry 
“aves on the circlet; whereas in Denmark, Italy, France and Spain 
a are three, with two clusters of three pearls each between 
olga in France, Italy, Spain and Portugal have four points be- 
thes, the five strawberry leaves; in the Netherlands and Belgium 

20, areny leaves with two pearls between them. — 7 
‘tied elmets.—When helmets were used in war, their various 
icance Were evolved for practical reasons and no particular signif- 
i ns attached to them. But with the gradual disappearance 
mae warfare and the confinement of armour chiefly to the 
Drotocol th which was ceremonious and governed by exact tules of 
Ward a Se developed the signification of rank by various out- 
in the léh of display. By the time heraldry came to be codified 
elmet had and 17th centuries, particular positions and forms of 
it was ie come to be allotted to each rank of society. In France 
all, and j pi that the newly ennobled could not use a helm at 
Reneratj T those who had become gentilshommes, after three 
tile wrens Of nobility, were allowed them. In Scotland this same 

B was followed, 

ae Fh century the rules as to the forms of helmets in 
almost do ee to be as follows: (1) gentlemen, a closed, or 
igher Baie eos helmet in profile; (2) knights, barons and 
Bles from 3 pel with varying numbers of gold grilles, at an- 
Open fas 3 le to full face, according to rank; (3) royalty, an 
Stilled helm elmet. In modern France the noblesse tend to use 
Countries the and helms are denied to others. In most Germanic 

plain, side facing steel helmet is employed for anobli, 


2 


whereas the grilled helmet is for noblesse. In Italy a side facing 
steel helmet is for families of proved civility. Noblesse have 
silver-ornamented helmets with a collar and medallion, while higher 
ranks employ grilles and gold ornamentation. 

In British heraldry the established forms of helmets are: (1) 
Gentlemen, in England and Ireland, a closed steel helmet in pro- 
file; in Scotland, a pot helmet with central bar and without gold 
embellishments. (In Scotland the helm, whatever the rank, faces 
the direction best suited to the crest, and this practice appears to 
be spreading in England.) (2) Esquires, for Anglo-Irish, the same 
as above; in Scotland the steel tournament helm, or pot helm with 
one gold grille. (3) Scottish minor barons and chiefs, as for es- 
quires. (4) Knights, full-faced open-vizored steel helmet. (5) 
Peers, a silver helmet, usually with five gold grilles. (6) Royalty, 
gold full facing helmet with gold grilles. 

21. Value of Heraldry in Historical Studies.—Because 
heraldry arose for the purpose of identifying the nobles in the 
musters and on the fields of battle, and because arms therefore 
came to be associated with heroic deeds, it was natural that they 
should have been used also on the monuments of the great. Con- 
sequently, heraldry is an essential adjunct to all historical, topo- 
graphical, architectural and archaeological exposition and research. 
Without knowledge of it, for example, the builder of a church often 
cannot be identified; nor can the marriage alliances of many im- 
portant people be discovered. Therefore, in medieval English his- 
torical research, it is necessary to know what were the arms, for 
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FIG. 27.— CONTINENTAL EUROPEAN CORONETS 


(A) Mural coronet with towers. (B) Italian patrician’s coronet. (C) Italian 
noble’s coronet. (D) Knights’ coronets: (top to bottom) Belgium and the 
Netherlands; circlet, hereditary knight, Italy; tortillon, France; Spain and Por- 
tugal. (E) Barons’ coronets: (top to bottom) Austria, Belgium, Germany, the 
Netherlands and Russia; Scandinavia; cap and circlet, Belgium; Spain and Por- 
tugal; Italy and France. (F) Counts’ coronets: (top to bottom) Austria, Bel- 
gium, France, Germany and Spain; Italy; Russia. (G) Marquises’ coronets: 
(top) Belgium and the Netherlands; (bottom) Denmark, Italy, France and Spain. 
(H) Dukes’ coronets: (top) Belgium and the Netherlands; (bottom) France, 
Italy, Spain and Portugal 
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FIG. 28.—HELMETS: (A) GENTLEMAN IN FRANCE; (B) KNIGHT IN FRANCE; 
(C) BARON IN FRANCE; (D) GENTLEMAN IN ENGLAND AND IRELAND; (E) 
GENTLEMAN IN SCOTLAND; (F) ESQUIRE IN ENGLAND AND IRELAND, CHIEF 
AND BARON IN SCOTLAND; (G) KNIGHT IN ANGLO-IRISH HERALDRY; (H) PEER 
IN THE BRITISH ISLES 


instance, of Lord Bourchier, knight of the Garter, who died in 
1431, or those of Lord Basset of Drayton, who died in 1390; while 
the pedigree of the Beauchamp family and the relationship of its 
branches one to another, with monuments concerning each, can 
only be worked out from a heraldically compiled pedigree, show- 
ing the arms of each person and branch. The association of arms 
with heroic deeds, to which allusion has been made above, may 
be seen in the arms of Douglas (containing the heart of the Bruce), 
Howard (with the augmentation of Flodden) and Nelson (with the 
augmentation of the battle of the Nile). 

This is equally true in other countries. Without a knowledge 
of the arms of Douglas, earl of Angus; of Dunbar, earl of March; 
or of Randulf, earl of Murray, etc., much of Scottish history would 
be lost or remain inexplicable. Without knowledge that a serpent 
swallowing a child was the charge of the arms of the Visconti, dukes 
of Milan, not only would Italian history be the poorer but so would 
that of many a Swiss town where these arms are to be found carved 
on the walls of important buildings. The successive patrons of 
cathedrals can often be ascertained only by their arms, or by papal 
arms, upon some part of the work. 

22. Nobiliary Aspects of Heraldry.—Yet no matter how at- 
tractive may be the historical and artistic side of heraldry, it con- 
tinues to be a living reality through its nobiliary functions. With- 
out them it would have been no more important than some system 
of rebuses or cyphers. However, because arms are the signs of 
authority (public in the`case of states, monarchs, municipal bodies 
and corporations; private in the case of individuals), heraldry has 
continued to be administered, and it remains a subject capable 
of legal interpretation and adjudication in most realms. 

In order, therefore, to understand these essential functions of 
heraldry, it is necessary to study more closely its development, 
its association with nobility and its ultimate principles of adminis- 
tration and interpretation. 


Ill, GENERAL DEVELOPMENT AND MODERN 
STATUS OF HERALDRY 


1. Noble Status Obtained Previously to Ennoblement by 
the Crown.—In the early stages of heraldic development there 
could have been no laws governing the use of arms. Arms origi- 
nated among great and ancient families, frequently of princely 
rank, and spread downward through the noblesse. The limitations 
on their use could only have been, at first, those which were im- 
posed by feudal custom on the noblesse among whom they arose. 
It follows from this that the ancient noblesse adopted and discarded 
arms as they saw fit, until the clearly hereditary character of arms 
became established. 

Thus the original noblesse had an unquestionable (ż.e., prescrip- 
tive) right to assume arms. That this is so is made clear by the 
earliest legal authority on heraldry, Bartolus de Saxoferrato (1313- 
57), in his Tractatus Bartoli de Insigniis et Armis. He was at- 
tached to the court of the emperor Charles IV, by whom he was 
granted arms, Or a lion (rampant) double-queued gules, and made 
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a count palatine and counsellor. Bartolus says that anyon 
the right to assume arms, besides having the right of redress E ha 
any who might later adopt the same coat in the same jurisdiction 
This was the common law of most realms of Europe at that ti 


ject to their being bestowed on another 
tury there had been a transition from the 


of arms by prescriptive right to that of the control of ams 
rulers. Indeed, the sovereign’s power over arms had so increase | 
that persons already armigerous had to justify their claim to am 


before him, whenever there was any question of arms which they 
considered theirs being granted to other | 

In England, by 1417, there was the writ of Henry V address | 
to the sheriffs of the shires, forbidding anyone to Carry arms ui | 
less he had them by right of ancestry or by the grant of lawful 
authority, excepting only persons who had fought at Agincourt in 
1415. This probably meant that these last arms, whether acquired 
by ancestry, grant or personal prescriptive assumption, had ben 
enrolled in 1415, and that no further evidence of right to them 
need be advanced by their bearers. 

Thus, by the early 15th century, it is clear that the prescripti 
right to arms had come to an end in England; and, since English 
developments were largely paralleled by those on the continent of 
Europe—because heraldic law was grounded on the civil or Roma | 
law, which was common to all continental Europe—it may be a 
sumed that prescriptive right was dying out on the continent to 

By the 16th century it was the rule practically everywhereit | 
western Europe that new arms could be acquired only by gratt | 
from the sovereign. This is implicit, e.g , in the Scottish act o 
1592; but by the act of 1672 the king oi arms could grant arm 
to “virtuous and well-deserving” persons (i.c., to those who hel 
noble charges, although the modern interpretation of this provisiil | 
is broader). In England, despite the lack of such statutes, the 
heralds proceeded in their visitations on i ical law and theory. 

2. Administration of Arms; the Heraldic Authorities- 
The compound Germanic word herold means both “army” ml 
“sway.” Among the early duties of heralds were the recitation oi 
the deeds of magnates and of their ance Pursuivants wet 
the followers of the heralds, The earliest mention of heralds | 
French literature, for instance, in the 12-13th centuries, is in col 
nection with the announcement and summoning of tournamenti 
the proclamation of each joust and the name and condition of ei 
combatant. Out of these early functions grew the later e y 
recording the names, styles and ultimately the pedigrees of lead 
and ambassadors. Nevertheless, for a long time after the develo 
ment of these powers the granting and control of arms lay 
with sovereigns, incip 

Gradually, however, the sovereign delegated to the Be 
heralds (ż.e., the kings of arms) the enrolment of the arms, i 
of the fighting gentry and later of all the noblesse, and fon 
developed the heralds’ powers of matriculation or enregisi i 
Ultimately, when the crown ceased to grant arms direct, its l, 
were delegated to the kings of arms as commissioners, with au 
ity to issue letters patent. Jand, 

The growth of these duties and powers was gradual. In Pen 
even at the time of the Scrope and Grosvenor dispute a 
there is no mention of a herald being involved. Neverthe a 
early as 1386 and 1398-99, the authority of the heralds wi m 
ginning to be established, for there are grants of Lancas 8 
Bardolf heralds in those years. In 1420 William Bruges, | 
Guienne king of arms, was appointed the first Garter king. 
1439 he was issuing letters patent. A patent of his, the A 
known to survive, is the grant to the Drapers’ company, ganti 
in that year. Its terms have been shown to be in fact tis ti 
ex proprio motu. From this it is clear that in England byt it 
the king of arms was established as a commissioner for a vèt 
minor. Also there were several kings of arms for Englam ine | 
seas possessions; e.g., Guienne (mentioned above), ATU ijp 
Anjou. In 1725 George I created Bath king of arms, b 
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ight to grant arms in Wales; but this office was later annulled. 

In Germany the heralds were divided into kings of arms, heralds 
and pursuivants, asin England. They had such titles as Romreich 

an imperial herald) and Deutschland. Suchenwirt was herald of 
the ducal house of Austria. In France, the ten heralds and pur- 
suivants were controlle y Mountjoye king of arms; and in 1406 
Charles VI formed therm into a corporation. This was the model 
for the later English incorporation of the College of Arms under 
Richard III in 1484; but this was canceled by his successor, Henry 
VII, and the present rporation dates from 1555. His incorpo- 
ration was by a char ( Literae de incorporatione heraldorum) 
in which are mentioned Garter king of arms for the English, 
Clarenceux for the so: ı parts of the kingdom, Norroy for the 
northern parts and © ster for Wales. (Wales no longer has 
its own king of arms.) 

In Portugal there were at first two kings of arms, but later one 
was created for the Incies. A famous herald of the Low Countries 
was Gelre of the duke of Gueldres (c. 1371). The painting of 
this herald in the Armorial de Gelre, wearing the armorial tabard, 
shows the age of this costume, still worn today. Sweden had the 
royal Swedish herald (king of arms). In Ireland the king of arms 
eventually became kn s Ulster, and his successor, in the Irish 
republic, is the chief her f Ireland. 

The great orders of knighthood had their own heralds; e.g., the 
king of arms of the Golden Fleece. The Swedish order of the 
Seraphim had its herald, as did the orders of the Sword and of 
Vasa. The Sovereign ) y Order of Malta still has its heraldic 
organization, while St us of Jerusalem has a judge of arms 
in each priory and bai 

Magnates too had t 
still exist. Thus Sir F 
were Chandos of Sir John 
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ck 
heralds and pursuivants, some of whom 
d Nanfan had Serreshal; and there 
Chandos, Vert Eagle of Nevill, Esper- 
ance and Crescent of P There are still Slains of the earls of 
Erroll (lord high constables) and Eagle of the earls of Derby. 
There are certain significant differences between the Scottish 
and English heralds as well as between Scottish and English 
heraldry. The Scottish heralds are still “familiar daylie servitors” 
of the crown. The lord Lyon is a great officer of state (not sub- 
ordinate to an earl r 1), the supreme officer of honour and 
conseiller du roi in all tters armorial, genealogical and cere- 
monial, In consequence he has the title of right honourable (since 
1554) and of lord (since 1663), and holds his appointment as a 
Ps of the crown. The lord Lyon has within his power everything 
lat appertains to chief ship of name and arms and, in addition, to 
or of name by all bearers of arms. Finally,,as controller of 
ieee s messengers at arms, he is the head of the whole exec- 
RR of the law in Scotland. The English kings of 
i Gone less extensive powers depending from the earl marshal, 
Sen eae judicial powers and cannot change names. Their 
ces F are otherwise, however, much the same; e.g., they record 
matters pedigress, grant arms, take part in high ceremonial, settle 
T ot precedency and so on. 
i ihe sey of England and Scotland still wear the full dress 
he S with the royal arms of the United Kingdom on it. 
pa ish heralds have also a blue service uniform similar to 
orn by Lord Lyon Brodie when he accompanied the duke of 


Cum! f } í 
sing erland in 1746 during the campaign of the second Jacobite 
3. Cee 
A Heraldic Visitations.—In order to correct abuses of arms 


centuries n rious heraldic jurisdictions during the 16th and 17th 
tions, ag. oes of heralds were called upon to carry out visita- 
72 ae instance, in Piedmont, Italy. The Scottish act of 
orou; Als 8ives such powers. But nowhere was visitation done 
On the feo 5 Sin England. The English visitations proceeded 
„Ose bearin ot a notice to the sheriffs of the counties, to order 
1 their ana arms to assemble at certain administrative centres 
emonstratio, be proofs of their descent and right to arms for 
. 4 Rise oE the visiting heraldic authority. | 
"heraldic aq he New Men.—The great activity which occurred 
ad the Nether ration through acts of parliament (in Scotland 
ont and I; erlands) and through visitation (in England, Pied- 
teland), and the rapid evolution of the kings of arms 
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from mere heraldic officers of a sovereign to commissioners for 
nobility, granting arms of noblesse under their own seals, was 
largely due to the vast social changes of the 15th and 16th cen- 
turies. There were, for example, the destruction of the ancient 
noblesse by the Wars of the Roses in England, the great increase 
of wealth in the hands of overseas adventurers (in England, the 
Netherlands, Spain and Portugal), and the effects of these changes 
on other realms not directly affected. 

The new men were wholly dependent upon the Fountain of 
Honour for their advancement. They were not of the ancient 
nobility and could not claim any prescriptive right to arms, Con- 
sequently, the transition from the position in the time of Bartolus 
(14th century) to that in the reign of Henry V (15th century, 
when prescription was beginning to be denied as a right to new 
men) was completed by the 16th century, when a grant alone re- 
mained as the means of acquiring arms. 

With the passing of the prescriptive right of the ancient noblesse 
and the attainment of complete control by the sovereign, there 
died also the right of great nobles (e.g., peers and chiefs) to grant 
arms or augmentations of arms to their followers. 

5. Character of the Grants of Arms in Ancient Times.— 
Thus far the evolution and status of arms in the western countries 
of Europe have been discussed; and there can be no doubt that 
these arms were signs of nobility, despite the fact that nobility 
existed before arms and could exist without them in certain cir- 
cumstances. Arms were not necessarily everywhere of equal 
status, however. In Austria, for instance, they could be granted 
without nobilitation. The Wappenbiirger families had arms of this 
description, and similar arms existed in Italy as arms of citizenry, 
Austrian arms of this kind were a concession from the crown; and 
since they were controlled by the office of arms and the achieve- 
ments were recorded in the sovereign’s official registers of nobility, 
it is clear that they conferred some status, although not that of 
full nobility. Evidence of this appears from Italian practice, where 
such arms, when recognized by the crown, are called those of 
proved civility. 

Of a higher status in the towns were the arms of patricians, as, 
for example, in Constance, Brescia, Bergamo or Venice. Although 
the bearers of such arms did not depend for their status on the 
possession of a fief (and so were not feudal nobility) but on their 
membership of their city senates and on the recording of their 
arms in the civic golden books, yet they were accepted by the 
noblesse as equals in rank. The arms of citizenry appear to have 
been assumed by families who had achieved some status in their 
city and who had begun to occupy noble offices. At this stage 
they often married into established patrician houses and gradually 
grew to be accepted until, after several generations, they were 
elevated to patrician rank. In consequence, arms of distinct civility 
have some of the characteristics of those of the anoblis, who, 
although ennobled by patent, are not accepted as gentlemen until 
three generations have passed. 

In Hungary citizens used shields of arms and these were not 
recorded in the royal registers. 

In Austria (especially in the Tirol) and in Switzerland, arms 
of petty landowners are found, so-called “peasant arms.” Like 
Wappenbiirger arms, these must have conveyed some status, other- 
wise there would have been no demand for them; but they were 
of lower than noble rank. 

In France, citizens were allowed arms, but at first without helms, 
for these were restricted in most western countries to the estab- 
lished noblesse as distinct from the anoblis. This state of affairs 
was somewhat comparable with that pertaining in Italy. Such 
arms tended to proliferate, and more than once the French mon- 
archs had to restrict them. Yet, in 1696, Louis XIV allowed a 
general registration of arms to all and sundry in order to raise 
revenue for war. This action was disowned by Louis XV in 1760, 
Despite a considerable amount of ambiguity, the fact remains that, 
generally speaking, arms which were recognized by the crown were 
noble in status. This is seen by the ultimate method of achieving 
such status, which was for the petitioner to become an extraordi- 
nary secretary to the king (a noble charge); and in that capacity 
to receive arms. 
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Therefore, up to the 17th and 18th centuries, there is no doubt 
that arms conferred or recognized by the crown were normally 
tesserae nobilitatis or, in certain states where they were noi, as 
under the empire, at least conferred recognition of a certain civil 
status. In other states, arms not specifically noble (as, for in- 
stance, Italian arms of citizenry and probably, often, arms of 
French citizens) approached in status arms of anoblis, and were 
borne or tolerated because their bearers were holders of noble 
charges. 

That merchants may have used devices on shields (as in many 
Dutch towns) does not affect the issue. The “arms” of commer- 
cial families were of no more significance to, the crown than so- 
called “arms” (7.e., trade-marks) on the bonnets (hoods) of mass- 
produced motorcars or than those merchants’ marks which were 
sometimes put on shields. However, in countries where the sov- 
ereign or the noblesse were strong, even such “arms” as these were 
not possible. 

6. Heraldic Courts; Courts-Martial or Courts of Chiv- 
alry.—tIn most realms courts-martial existed before heraldic of- 
ficers became their principal members. Their purpose was to deal 
with all questions pertaining to the laws of arms (i.e., to the duel, 
whether conducted by single combat or by tournament) and to the 
settling of military disputes in general. The tournament, which 
incorporated the most formalized and legalistic aspect of the duel, 
was governed by very stringent laws. 

The need which created the courts-martial for the regulation of 
the conduct of persons involved in war under the laws of arms 
survives into modern times, and its requirements are now met in 
the military .courts-martial in the armies of the world. 

At first the courts-martial were presided over by the monarch 
or the grand officers of state, such as the earls marshal. With the 
passage of time, however, the heralds became the principal officers 
and practitioners before these courts, through their supervision of 
nobiliary records, Gradually, therefore, the law of arms became 
more and more concerned with nobiliary law, and particularly with 
rights in and succession to armorial bearings. 

The courts of chivalry continued to supervise dueling long after 
the tournament was discontinued. This is conclusively shown from 
the proceedings in the English earl marshal’s court as late as 1688, 
when cases were still coming before it for causes “of scandalous 
words provocative of a duel.” But the likelihood of provocation 
of a duel was most likely to centre upon doubts as to whether a 
person was a gentleman (i.e.,a noble) or not; and conclusive proof 
one way or the other lay in the production of his pedigree and 
arms before the court. 

In Scotland the court of chivalry is her majesty’s Lyon court, 
which, unlike the English earl marshal’s court, is continuously in 
session. In Spain, too, there is a heraldic judiciary somewhat 
similar to that of Scotland. The Scottish Lyon court exercises 
both a civil and a penal jurisdiction under the old common law of 
Scotland and under Scottish parliamentary statutes. Its duties are 
to establish rights to arms and pedigrees on the basis of which an 
interlocution (provisional judgment) can be granted either to re- 
cord them in the court registers or to protect the rights of private 
persons, corporate bodies and the crown. The unauthorized use 
of another person’s arms is a “real injury,” and the court can pro- 
nounce an interdict against the offender. The court has powers of 
fine, imprisonment and horning (forfeiture of freedom on failure 
to pay a debt or fine) and power to erase unwarrantable arms. 
The ministerial functions of the lord Lyon are different, and con- 

sist of the granting of arms, of birthbrieves and of diplomas of 
nobility or chiefship. 

In Sweden, heraldry is administered by a branch department of 
state under a state herald or Statsheraldiker. In Italy the equiva- 
lent government department used to be the Consulta araldica, but 
the noblesse later set up their own institution, to which King Hum- 
bert accredited his minister for heraldic affairs; and the functions 
of the Consulta araldica are still carried on by this council. In 
the Republic of Ireland the heraldic officers function in the former 
Ulster office (now the Genealogical office) in Dublin castle. In 
Switzerland too there are official heraldic officers. 

In several republics, where no heraldic administration has sur- 
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vived, there are many imposters, both in arms and in titles 
there is nothing but public opinion to restrain the bogus, 
France, by contrast, there is complete protection before E t 
courts for all arms legally recorded under the monarchy, o l 
case, Dec. 20, 1949, in the court of Paris, where a champagne tom 
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7. Prescriptive Right to Arms in the 20th Century~Sm, 


have argued that the prescriptive right to arms still exists; 
this doctrine is enunciated by some armorists in the United State | 
France, Germany, Finland and even Sweden. 

It has been seen that prescription came to an end from the 14th 
century onward. By the 16th and 17th centuries, Vigorous steps. 
were being taken in more than one realm to put down the abuse 
self-assumption of arms. Where the heraldic authorities have cm 
tinued with unimpaired legal rights, as in Scotland, the propositi | 
of the survival of prescriptive right is not even arguable. In Er 
land the law of arms can be exercised ugh the earl marshall | 
court, while in Sweden the state does not recognize any st 
assumed arms, i 

In the republic of Italy, where there are provincial heraldic cou 
cils under a supreme national council for the purpose of carrying 
on the work of the Consulta araldica (see above), no self-created | 
arms are recognized by this body. Since the basis of prescription 
is the recognition by his equals and superiors of the arms assundl 
by a man, it is obvious that refusal of this by the whole corporat 
nobility of Italy invalidates any individual’s pretensions to pit 
scriptive right. 

In Germany and the United States it is argued that anyone my 
be his own herald, The weakness, however, of all claims to amit 
on this basis is the fact that the conditions in which prescriptiot | 
can exist are lacking. In the first place, if the United States be 
taken as an example, the government does not recognize offi 
any titles or arms. Second, there does not exist a noble sotie 
to accept or reject any man’s prescriptive pretensions. Further 
more, inherent in a society where prescriptive right could be eth 
lished, there was always the possibility of legal arbitrament (t 
duel or litigation) when any party claimed that his rights were t 
fringed by another; but in the United States there is no arbitrati 
machinery for this purpose. sad in 

In France, where the right to arms can still be maintained in 
courts of law, it may be said that there still exists a prescrip i 
right. But the difficulty is to see how such arms could be protet 
at law, especially as French law gives no protection to the ae 
crest, helm and coronet with such assumed arms, because ©") 
are looked upon as the prerogatives of the noblesse. ben | 

8. Continued Status of a Coat of Arms,—There can fe 
doubt that in England, down to the 17th century, a coat of 
constituted insignia of noblesse, as it had throughout the mi 
ages. A grant of arms from the sovereign direct (or m | 
crown’s commissioners, the kings of arms) was a patent 0 2 
sion into the rank of minor nobility. erdt 

Owing to the failure of the English court of chivalry t0 F E 
its jurisdiction from 1737 onward, the understanding 0 s p% 
nificance of arms in England gradually declined. As it W? : 
sible to argue that prescriptive right existed, so it was also wt l 
to maintain that arms did not signify any rank. The On 
naturally arose out of the other; for if any man cow 
own arms, then obviously arms were meaningless. 

This argument, however, is fallacious, because 
shown that the legal significance of a modern coat of matt 
the same as that of one granted 500 years ago. Furthe inp 
cannot be said that arms are granted now more easily ee Ak 
ages, while in point of fact knighthoods and peerage’ (et i 
though the whole currency of titles has declined in value an fh 
they are enjoyed by a larger proportion of the peop a remi 
merly), that does not affect their nobiliary status, whi ed H 
the same as in ancient times. It cannot therefore be argu ate 
the status of arms has changed, when grants have not pr 
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Jt has been said that arms are bought, because fees have to be 
pi for them—but fees were required also for all ranks of peerage 
until the 20th century. Fees have still to be paid by knights of 
Malta, St. John and Constantine St. George; but they are none 
the less knights for that. It has been argued that the English 
kings of arms cannot ennoble; but they are exercising the sover- 
's commission in nobilitas minor. The lords lieutenant in Ire- 
lnd (who were commissioners for the crown) actually made 
knights, including herec itary ones. A Scottish grant has continued 
status as a diploma of nobility; while in 1941 it was pronounced 
that arms are feudal heritage and constitute an “armorial fief.” 
The surname then becomes a nomen dignitatis nobilitatis minoris. 
In Sweden a grant c ed to be associated with noble status 
until the beginning of the 20th century, when the title of nobleman 
was still conferred, and up to the middle of the century in connec- 
tion with knighthoods. Generally speaking, wherever the state 
either grants or recognizes arms they are regarded as insignia of 
noblesse. 

9, Proofs of Nobility.—The international orders (Sovereign 
Military Order of Malta, Venerable Order of St. John, Constantine 
St. George and St. Lazarus of Jerusalem) all have regulations on 


eign 


the proofs of nobility, and all proofs admitted by them are based 
upon arms, 

10. Cadency and the Armorial Family.—At a very early 
date in the development of heraldry there grew up the conception 


sritable but that all a man’s descendants 
in his arms. 

there was a very pressing need for a given 
dividual, whether it was depicted on his 
at a beginning of a campaign, on the bat- 


not only that arms 
inherited armorial rig’ 

In practice, howeve 
coat to denote a single 
shield in the herald’s ro! 


tlefield, in the tournament or on a seal. This was found easier 
to achieve through the difierencing of the ancestral coat of arms 
than through the allotment of a different coat to each descendant; 
and thus arose the concept of the armorial family The heir by 
primogeniture or designation (tanistry) inherited the ancestral 
ams and was the chief of the arms of his name. The arms became 
the tokens, evidence and title deeds of that name (see below). 
The methods adopted to difference arms were not at first gov- 


emed by any clear rules 


: but in time they developed into the two 
basic systems of majo 


i minor brisures. The major system con- 


mainly of the addition to arms of labels with varying num- 
ade of points, plain or charged with other symbols, and also 
ordures, Cantons or quarters were also used and sometimes 


Hhescutcheons were added; in other cases the field or the charges 
au had their tinctures changed. In time this method of major 
aure cadency became systematized, and by the 15th and 16th 
wS there had evolved the basis of the existing so-called Scot- 
PEN which bears this name not because it is found only 
fish and but because it is more thoroughly enforced by the Scot- 
a pee administration than by any other. Under this system, 
pis c ancestral coat is capable of indefinite variation to distin- 
the aay cadet of any line or branch, with his relationship to 
family, of his kin and the position of his branch within the larger 
dition to this major brisure system there is that of minor 
ting min te., the so-called English system. This consists of put- 
4 famil or marks on a shield to indicate the order of sons within 
third, Ee egy a crescent stands for a second son, a mullet for a 
of major b In ancient times this was used, along with the system 
ences as a Tisures, to denote the sons of a family, and these differ- 
ms and aha became hereditary only where the character of the 
the use of z limited number of branches of the house allowed 
tecording oe simple devices. The system is so unfitted for the 
tion that all cadetship in a great and numerous familial organiza- 
i France ang aorists are agreed upon its inadequacy. It arose 
that Very a ea into disuse there as an independent system for 
Ih : T i 
mia an, however, it was the system of major differencing 
this was a $ disuse; only that of minor differencing survived. 
M the War obably due to the destruction of the feudal nobility 
li $ of the Roses and their replacement by new men who 
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Reed a system of cadency to differentiate widely spread 
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branches of an ancient house. They needed at most the simple 
minor marks to ornament their brand-new shields of arms. By the 
time they had accumulated sufficient generations to need any more 
thorough system of cadency, the application of major brisures had 
fallen into desuetude in English heraldry and, consequently, the 
English heralds tried to make do with minor brisures. 

In such jurisdictions as Italy, France, Spain, Portugal and the 
Netherlands there are clear indications of the general use of bri- 
sures. But in some others, such as Germany, they are rare, al- 
though not unknown. As far as Germany is concerned, this is 
probably due to the fact that inheritance often followed the mode 
of gavelkind, wherein all sons shared equally in the inheritance, 
without the modifications found among the Celts. Therefore when 
German cadets came to distinguish their armorial bearings they 
did not do it so much by changing the arms (for they were all equal 
heirs-portioner) as by adding a different assemblage of crests to 
each undifferenced shield. 

In Italy, despite the lack of any legal machinery for the admin- 
istration of arms in the republic, more than one case of the appli- 
cation of major brisure cadency to arms is known. Consequently, 
it should not be thought that the surviving application of cadency 
is limited to British heraldic processes. 

11. Arms as Feudal Heritage.—Medieval users of arms were 
all possessors of feudal fiefs, from which more often than not they 
drew their surnames. It followed therefrom that the arms that be- 
came associated with a particular name had also an association 
with the principal fief of that name. From the association of a 
coat of arms with a noble terre, or fief noble, there grew up the 
concept that, just as in most realms the possession of such a fief 
ennobled its possessor, so also the acquisition of arms, which origi- 
nally had this intimate association with a feu, might itself equal 
the obtaining of a fief anoblissant. Therefore arms were feudal 
heritage and ennobled their possessor; and this is still the unmis- 
takable law of Scotland. Arms thus became the title deeds of 
nobility and that is why, in the great orders of knighthood, they are 
accepted as the principal basis for proof of nobility. Arms in fact 
became a feudal fief and, as such, a piece of property; and that 
fact was established by expensive litigation as late as 1922, when 
the case Stewart-Mackenzie v. Fraser Mackenzie actually reached 
the house of lords. 

When it is realized that arms are feudal heritage it can be seen 
how essential it is that they should be differenced by cadets, in 
order to ensure that these do not claim the representation of the 
armorial fief of their chief. At the same time, through their chief's 
armorial feudal heritage, they inherit their portion in their differ- 
enced arms and this in its turn is a feudal fief, holding of the chiefly 
arms. 

In the light of this can be seen the consistency in the Germanic 
principle of not differencing the arms. Because gavelkind inher- 
itance gave all sons equal rights as heirs-portioner in the original 
ancestral territorial fef and the arms of that fief, all inherited the 
arms undifferenced. But in western Europe, where primogeniture 
or tanistry dominated the principles of inheritance, the territorial 
fief went only to one son, and so the relevant arms were inherited 
only by one person. 

There is not, therefore, in the laws of arms of most of the 
western European nations such a thing as a “family coat of arms” 
in the sense that all cadets of the original bearer can use them with- 
out any reference to higher authority. 

In the late 1950s a pronouncement was made to the effect that 
Irish heraldry is not bound by the same rules as English, and that 
any member of a sept can use his chief’s arms (E. MacLysaght, 
Irish Families, 1957). But this is quite inconsistent with the prac- 
tice of the Irish kings of arms, whose records furnish abundant 
evidence of the use of cadency in Ireland. In Hungary, on the 
other hand, members of certain “noble tribes” of the Magyars all 
bear the same arms. But heraldry came very late to Hungary, and 
conditions there were not identical with those in western Europe, 
so that Hungarian customs do not establish any rule for western 
heraldry of feudal or modern times. 

12. Arms of Bastardy.—The Celtic and Germanic tribes whose 
leaders formed the original nobility of western Europe paid little 
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regard to illegitimacy. The church, how- 
ever, did, and consequently opposition was 
placed in the way of illegitimate succession. 
Nevertheless the two forces—the feudal 
and nobiliary law deeply rooted in prac- 
tices outside the Roman world on the one 
hand, and the church and the civil law on 
the other—had to find a modus vivendi. 
Where church appointments and prefer- 
ments were concerned, this was achieved 
by ecclesiastical dispensation of the ille- 
gitimate person, so that he could enjoy the 
emoluments from which, strictly speaking, 
he was absolutely debarred. 

In view of this it is not surprising to dis- 
cover these two opposing principles opera- 
tive where arms were concerned. Both 
civilian and canon lawyers held that the 
illegitimate person had no rights and no 
beginning; and this harsh law has entered 
into the common law of England. On the 
other hand, actual feudal practice was abso- 
lutely at variance with this concept. Bas- 
tards succeeded to their father’s fiefs, the 
most notable instance of this being the in- 
heritance of the duchy of Normandy by 
William the Conqueror. Even baronies 
were inherited by illegitimate descendants, 
and bastards were admitted to the great 
orders of knighthood, bearing their father’s 
arms with only a brisure to denote their 
cadency. 

The fact is that feudal law recognized 
rights to illegitimate persons and even 
forced that recognition on the church (save 
for the need for a dispensation) even where 
ecclesiastical emoluments were concerned. 
Consequently illegitimate children inher- 

č ited their father’s arms like all other cadets, 
FIG, 29.—ARMs of Bas. With a brisure, and there were no charac- 


TARDY; (A) BoRDuRE teristic marks of bastardy as now. A bas- 
WAVY; (B) BORDURE tard, in heraldic practice and so in t 
COMPONY; (C) BATON , pi in that par 


of the nobiliary law which grew out of feu- 
dal custom, was as much a cadet of his 
father’s house as any legitimate child, the only difference being 
that he was normally out of the succession. Even so, for as long 
as any illegitimate line survived which the sovereign could legiti- 
mate, there was always the possibility for him of ultimate succes- 
sion to the chiefship on the extinction of legitimate descendants. 

There subsequently arose the practice (in England, for instance) 

of imposing a bordure wavy (in Scotland a bordure compony) as 
difference in most arms of bastards, with a baton couped sinister 
in the case of royalty. Some heralds have called these marks of 
distinction, as opposed to those of cadency or difference, Marks 
of distinction are already used where there is no blood relationship, 
however, and so the term may be thought incorrectly applied to 
bastardy. Its adoption has been influenced by English common 
law, which holds (as against feudo-nobiliary practice) that a bas- 
tard has no beginning and no inheritance; but this law has no war- 
ranty in this matter of nobiliary or martial law. 

The result is that modern English and Scottish practices diverge 
completely on this point. In England an illegitimate person must 
petition for a grant of arms as homo novus. In Scotland he (or 
she) has an absolute right to matriculate the inherited arms, sub- 
ject always to the brisure (normally a bordure compony or a rib- 
and). This latter is the ancient feudal practice. 

13. Corporate Heraldry.—In an age in which arms were 
needed for seals and for use on ensigns, it followed that corpora- 
tions (towns and cities, colleges, universities and city companies) 
found it necessary to possess them. In consequence, by the 15th 
century the English kings of arms were frequently granting arms 
to city companies. This practice has continued to the present time 
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in all heraldic jurisdictions, and in Sweden it forms the prin 
work of the Statsheraldiker. 

Those bodies which are the recipients of grants of arms 
corporations-noble; i.e., public legal entities which are known 
received by the crown in respect of their having become armiger 
corporations. Asa result they have the same redress as anyo 
armiger before the courts of chivalry 
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auditorium and e 
hat burghs in Scotlan 

cen successfully prog 
in 1732 and Dunfermling 
t a coat of arms grante 


brought Manchester Palace of Varietie 

shal’s court for using the city’s arms in i 
seal. Furthermore, it should be observ 
which had used arms prescriptively h 
cuted for doing so (the city of Edinburg 
in 1909). It might also be observed 

to a corporate body in England cannot be regularly employed in 
Scotland unless it has first been matriculated (cf. Matriculation 
of the British Broadcasting corporation, the Eagle Star Insuran | 
company, the London and Lancashire Insurance company, ete), 

Arms granted to corporations can be divided into those received 
by cities, towns, livery companies, guilds, certain types of schoo | 
colleges, universities, public state or qu tate organizations (su | 
as British railways), public companie 1 as the banks and big 
insurance companies and county counci In England armsan 
also granted to rural district counci l in Scotland to kirk s 
sions. In Sweden much the same uss tains as in England. 

A feature which should be observed in relation to burghal het | 
aldry throughout Europe is that for so of the oldest towns tht 
arms are actually derived, in many cases, from “pictures” of th 
towns depicted on their earlier s is, for example, Prague. hh 
others, such as the burgh of Elie and Earlsferry, there are allusions 
to the arms of a feudal superior. Other arms may have allusitt 
to the name (e.g., Florence, which has 1t a fleur de lys gules), 
or to the cause of the town’s growth (e.g., Leeds, with a sheep 


represent wool); while others have historical allusions, such a 
Lancashire county council with the red 4 

Reference should be made to the practice of some commerti 
firms of embellishing their advertising propaganda with trade 


marks of bogus arms as “status symbols.” In the United Silt 
this appears to be a common practice. In England, through tte 
earl marshal’s court, such impostures can be put down; while it 
Scotland they have been stopped as being in defraud of the treasuj 
and to the confusion of the public. $ A, 
Just as the descendants of any armiger bear arms subje 2 
brisures for cadets, so a corporate body can have “cadet ora 
tions which may be matriculated in their own names. Thus, * 
tish masonic lodges matriculate their arms and receive in com 
quence a differenced version of the arms of the grand lodge. | 
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illustrates how close are the principles governing corpora i 
Rate ey, In another pit 


bridge college, of any 
livery company or of any COM”. i 
noble (or armigerous public neh s 
titled to combine his arms witht cari 
corporation as though he were 

to it, by bearing the corporati ith 
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property. 
sess monetary 
assurance company or 0 
siderable good-will value. 
tion enters in also where the f, for 
of a noble appear on the labels an pran 
ample, wines produced by him a g estil 
Italy, Spain or Portugal; or on those of honey and 0 
products in the British Isles and elsewhere. er n 
simulation of such arms can be an offense before whatev® 4), 
ary courts exist (as well as before the civil courts 1n | sen 
15. Arms and the Surname.—The relationship b¢ 
feudal fief, the name and the arms has already been sh? 


value; and 
value; a eae have ot 


This cons! 
persone 


FIG. 30.—ARMS OF THE 


BRITISH BROADCASTING 
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is that a name derived from a fief and associated with the 
f that fief, or at a subsequent date linked with arms as feudal 
heritage, is a “name of dignity” in the rank of a simple noble or 
gentleman. If, however, the name is a feudo-tribal or feudal des- 
imation, such as The 0’Connor Don, or Innes of Learney, or 
Serope of Danby, it is in fact a title. For this reason, in Scotland, 
thename of an armigerous person comes under the jurisdiction of 
the court of chivalry, the Lyon court, whereas the names of those 
outside the noblesse fail to the control of the court of session. 

In Scotland, the name associated with a coat of arms is inherited 
with it in the same way as a peerage title. In consequence, if the 
name be changed for any legal purpose, there is usually a change 


result 
arms 0 


inthe arms as well so that the two correspond, In England, name 
andarms are not necessarily inherited together. 

In France, arms are considered by the courts of law to be an 
engraved, painted or sculptured form of the name, and in Liechten- 
stein the relationship of arms to name and credit is recognized 
under article 39 of the civil code. 

16. Grants of Arms in the Second Half of the 20th Cen- 
tury—The number of realms in which arms are granted is now 


very considerably reduced! t, because of the widespread collapse 
of the organic social structures in many realms, particularly during 
the first half of the entury; and second, because where this 


has not occurred, the creation of nobility has sometimes ceased, as, 
for example, in Sweden 
In Italy there is no doubt that the monarch, even if not reigning, 


and these would be acknowledged by 
d. In the Republic of Ireland the chief 
the Vatican a special pontifical heraldic 
ants of arms, Likewise arms are al- 
ag prince of Liechtenstein and by such 
There is an establishment and super- 
d; and grants are made in Belgium and 
in England and Scotland, while in 
ìs passed in South Africa to establish 


has the right to allow a 
the Italian nobility as \ 
herald grants arms. 1r 
commission makes its o 
lowed with titles by the 
republics as San Marin 
Vision of arms in Switze 
the Netherlands as we 
1962 the Heraldry act 


ftom April 1963 the state bureau of heraldry for the control of 
ams in the republic 

Not only can suitable persons resident in the United Kingdom 
or the Republic of Ireland obtain grants of arms from their own 


authorities, but also persons resident overseas and overseas corpo- 
rations, so long as they are under the British crown, can apply to 
the English or Scottish kings of arms, according to the circum- 
ia of their case; że., as to whether they are of English or 
a descent or, in the case of public bodies, according to their 
fed aS Thus, a St. Andrew's society would undoubtedly be justi- 
Dis Ang to Lyon, as was the city of Dunedin, New Zealand. 
T E is the Gaelic form of the name Edinburgh.) Ae 

fone nglish kings of arms will grant honorary arms to eligible 
Sian including United States citizens of English descent. 
fetta are not admissible in Scotland. There it is normally 
acest ty to prove Scottish ancestry, when a grant of arms for the 

or who left Scotland will be made. The petitioner will then 


be ‘ A 
fe le to matriculate his own arms off the arms of this ances- 


F 
oe a grant of arms and crest in England in 1962 was 
“(+ ìn Ireland, £65; in Scotland, for arms and motto £50, 


with n p 
sive ae approximately £80. The English grant is more expen- 
not, Hi use the college of arms is maintained out of fees and is 


i the Scottish and Irish heraldic offices, a department of 


TI ; 
fac of Tegistering a pedigree to prove a person’s descent 
about £1 rmiger in the records of the English college of arms is 
Matticulatig v per generation; whereas the cost in Scotland of 
tisures fo, pa fhi records the same descent and assigns the 
T the petitioner) is approximately £21. 


IV. SERVICE HERALDRY 


1 Mir : 
While TRA Insignia.—The medieval military use of heraldry, 
ng to decline with the passing away of feudal armies, 


S ever enti = 
sequence ately extinguished, but it changed its character. In 
bile thi pi has survived in all countries as “service heraldry. 


5 subject cannot be discussed in detail, it should be ob- 


served that in all countries, and 
not least in the British Common- 
wealth, service heraldry has given 
rise to the various modern mili- 
tary badges, flags and liveries. 
These differ from earlier, medi- 
eval, devices which also were 
evolved for identification in war, 
only in being less efficient. Many 
regimental badges have to be 
minutely examined before their 
identity is beyond doubt. How- 
ever, during the 20th century, 
English heralds had a part to play 
in designing some of the military 
formation, naval and other 
badges; and in Scotland, Lyon 
court came to be always con- 
sulted. Consequently the stand- 
ard of art for service heraldry in F'G- 31.—ARMS OF THE SOVEREIGN 
England and Scotland greatly ORDER OF THE KNIGHTS OF MALTA 
improved. In Sweden, the heraldic officers are likewise consulted 
on all such matters. (See also INSIGNIA, MILITARY.) 

2. Heraldry and the Orders of Chivalry.—Closely related 
to the military use of arms is the development of the arms of the 
great international orders of chivalry: the Sovereign Order of the 
Knights of Malta, the Temple, the Teutonic, St. Lazarus and 

‘ the like. A principal considera- 
tion in connection with most of 
the military and some of the dy- 
nastic orders is that concerned 
with the proofs of nobility which 
they demand from members. 
The Temple no longer exists and 
the Teutonic order no longer re- 
quires such proofs in view of its 
changed condition as a religious 
order, but most of the others still 
do; as, for example, Malta, or St. 
John with its Protestant counter- 
part, St. Lazarus, and Constan- 
tine St. George. 

Professed knights of Justice 
and knights of Honour and Devo- 
tion in the Sovereign Order of the Knights of Malta have to pro- 
vide proofs of nobility, which vary according to their langue (i.e., 
“tongue”) or subdivision. In Britain and Ireland unbroken legiti- 
mate use of authorized armorial bearings from at least 1485 is re- 
quired; in Hungary, Poland and Czechoslovakia 450 years’ use; 
in Italy, four quarters (i.e., the four grandparents’ arms) with evi- 
dence that each coat has existed for 200 years; in Germany, 16 
quarters. After 1959 new statutes were adopted establishing a 
grade of Grace and Devotion, the 
knights of which have to prove 
200 years’ armigerousness in the 
paternal line only or, in certain 
exceptional cases, in the ma- 
ternal line only. 

In the British order of the Hos- 
pital of St. John of Jerusalem the 
proofs of nobility are still main- 
tained for knights of Justice, but 
they consist only of evidence 
from the kings of arms that both 
parents are or were armigerous. 

It will be observed that the 
proof of nobility is not evidence 
based upon title, or peerage, but 
upon nobilitas minor; and this 
is settled by assize of arms—i 


FIG. 32.—-BADGE OF THE VENERABLE 
ORDER OF ST. JOHN IN THE BRITISH 
REALM 
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JayInS 33.—BADGE OF THE SACRED 
by the tesserae nobilitatis, the wiitary oRDER oF CONSTANTINE 


possession of legal arms and the st. GEORGE 
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necessary descents. (Seealso KNIGHTHOOD, CHIVALRY AND ORDERS.) 
V. ECCLESIASTICAL HERALDRY 


From an early period, arms have been associated with the 
church’s administrative and collegiate bodies. Thus, abbeys, pri- 
ories and dioceses all have their own arms, and high ecclesiastics 
have always impaled these with 
their personal arms. Indeed, 
arms are in theory necessary to 
all grades of ecclesiastics, who 
used to be considered to acquire 
noble status by virtue of their 
ordination. 

There is little doubt that origi- 
nally, in most realms, the church 
assumed arms motu proprio. 
This is still the normal practice, 
not only in countries such as the 
United States or France where 
there is no heraldic jurisdiction, 
but also in England for the Ro- 
man Catholic Church. In the 
Roman Catholic Church armorial 
jurisdiction is maintained by a 
special pontifical heraldic com- 
FIG. 34.—ARMS OF THE BISHOP OF mission; the arms of the Church 
NORWICH OF THE ANGLICAN CHURCH of England and of Anglican dio- 

ceses overseas are the subject of 
grants of the English kings of arms. 

Anglican bishops in England place over their shield a mitre; but 
the bishop of Durham, as a bishop palatinate, has the mitre in a 
ducal coronet and behind his shield a sword and crosier in saltire. 
Archbishops have two crosiers in saltire behind the shield. 

According to international Roman Catholic usage a cardinal 
bears over his arms a red hat with 15 red fiocchi (tassels) on each 
side and behind his shield an 
archbishop’s cross (i.e., a cross 
with two horizontal limbs) and 
the pallium. A Western patri- 
arch has a green hat with 15 green 
tassels on each side and behind 
the shield an archbishop’s cross. 

The arms of an Eastern patri- 
arch are more like those of an 
Anglican bishop in so far as they 
are surmounted by a mitre. Be- 
hind the shield there are in saltire 


; ‘© FIG. 35.—ARMS OF A CARDINAL 
the episcopal crosier and patri- (woLsey) 


archal baton on one side and the 

patriarchal cross and doctoral baton on the other. An Eastern 
archbishop has the same additaments as a Western patriarch but 
with ten green tassels, while a bishop has only six green tassels 
with an episcopal cross behind the shield. 


A prince-bishop has the shield 
surmounted by a mitre and a 
bishop’s cross and crosier in sal- 
tire; in addition to a red state 
mantle doubled ermine sur- 
mounted by a prince’s crown. 

An abbot nullius (“of no dio- 
cese”; że., exempt from episcopal 
J jurisdiction) has over the shield a 
à green hat with six green tassels 
depending from each side, a mitre 
over the shield and a gold cross 
with a white veil, usually orna- 
mented. 

An ordinary abbot has a black 
hat with six black tassels on each 
side, and a gold crosier with a veil behind the shield; a mitre may 
be used instead of the crosier. A prelate di fiocchetto has a 
purple hat with ten red tassels on each side, while a protonotary 


FIG. 36.—ARMS OF THE MINISTER OF 
THE KIRK OF HOLYROODHOUSE 


apostolic has the same with six red tassels on each side, 
mestic prelate has a purple hat with six purple tassels on ead 
and a privy chamberlain a black hat also with six Purple tas 
on each side. A canon has a black hat with three black ta 
each side, a rector a black hat and two black tassels and a sing 
priest a black hat and one black tassel on each side, (This 
allowed in Scotland to a parish minister of the Church of Sco 
toa rector of the Episcopal Church or to a Roman Catholic pri 
An abbess places behind her oval cartouche or lozenge anh 
batical crosier with a veil. 

Moderators of the general assembly of the Presbyterian Chung 
are entitled to a black ecclesiastical hat with ten blue tassels g 
each side; and moderators of synods and of presbyteries toahy 
with six and three tassels respectively on each side, The 
of her majesty’s Chapel Royal have red tassels and chaphiy 
of a royal castle blue. 

The Presbyterian Dean of the Chapel Royal of Scotland (whi 
also Abbot of Crossragual and Dundrennan and Dean of the Orig 
of the Thistle) has a green quigrich (pastoral staff) behind th 


shield. This is also correct for the moderator. 
VI. ROYAL AND DOMINION ARMS 
Certain arms early became associated with principalities, i 
consequence, even when the royal line changed, the arms of tt 
royal house remained the same and the paternal arms of theni 
occupants of the throne were abandoned. Today, therefore, tt 


arms of realms or “dominions” remain constant, whatever lid 
succeed to the throne. 

Most realms and republics have a national flag distinct fr 
the arms of dominion (e.g., England and St. George’s cross, Da 
mark and the white Danish cross [D og], Scotland andS 
Andrew's cross). In some cases the dynastic arms have beci 
those of the state and so are used as dominion arms as welll 
national (e.g., Austria, with its simple Cules a fesse argent ofiii 
archdukes of Austria). s 

Sometimes, where there is no national cross symbol, the nation | 
flag is composed of a divided field of the livery colours of ther 
or state arms. Thus, the Belgian flag is derived from the H 
or and gules in the royal arms and the ish white eagle on 
red ground provided the basis for the red and white flag of P 

The position of the arms of dominion in the several 
states of the British common- 
wealth should be noted. While 
the British royal arms (in either 
their English or their Scottish 
form) are the arms both of the 
dynasty and of dominion for the 
United Kingdom (or for England 
and Scotland separately accord- 
ing to their specific use in various 
circumstances), they are not the 
arms of dominion outside the 
United Kingdom and its colonies 
—although they remain the arms 
of the dynasty. For in every 
other state there is the coat of 
arms of dominion of that state. 
Thus, Canada, Australia, New 
Zealand, Zambia, India, Ceylon, 
Pakistan, Ghana, Nigeria and 
Tanzania all have their own state 
arms. 

Similarly, the union jack, while 
accepted as the flag of the United 
Kingdom, is strictly the mon- 
arch’s flag for the united realms. 
Consequently it has the same 
status in the other realms of the 
commonwealth as the royal arms ic Al 
of the dynasty. It serves to rep- ae ri Aa 
resent and to symbolize the peo- jy tHE NATIONAL FLAG © 
ples of that dynasty as well as be- (B) 
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FIG. 38.—ARMS OF DOMINION: (A) AUSTRALIA; (B) NEW ZEALAND; (C) 


RHODESIA 


ing the monarch’s flag for the United Kingdom. But because it 
has this latter significance in addition to its wider connotation, the 
other states have had to create their own national flags; and from 


such have been developed their mercantile and other ensigns. (See 
also FLAG.) 
Vii, HERALDIC ART 
While the purposes of heraldry were identification in war, indi- 


ssemblies, authentication of documents 
uction of a machinery of government for 
orporations, it gave rise also to the by- 


cation of precedence i 
by seal and, finally, p 
noble houses and for 
product of heraldic art 

1, Historical Conspectus.—As material for the study of the 
development of heraldic art there are the medieval and later rolls, 
the armorial seals and monuments and the work of heraldic artists 
in these continuing media as well as in the great collections of 
the registers of arms of the various heraldic administrations, in ad- 
dition to the illuminated manuscripts which these artists also pro- 
duced as letters patent of grants, confirmations, matriculations and 
exemplifications. 

Early heraldic art is extremely simple, as regards composition 
of shields, crests and exterior ornament. There is general agree- 
ment that the gothic dd reached the height of armorial art. 
Ams consisted of a s very often leaning on its side, a simple 
tournament helm, mar and crest. There were few conventions 
concerning the form or position of the helmet, so that the artist 
of this period was freer than his successors. 

With the coming of the Renaissance the helmets became bound 
to positional rules, the mantling took on involved and twisted 
foral-like pattern i the helmet and crest shrank in size in 
on to accommodate these flamboyant ornaments. Therefore, 
ie, in the middle ages the helm and crest dominated the 
EE ae by the loth and 17th centuries the shield had be- 
aioe the mantling, no longer naturalistic, was draped 
‘birt e shield and u ly terminated in golden tassels. The 

hes a helm had been largely replaced by the vizored helmet. 
ikad of the Garter stall plates of the 15th century, which had 
nal vi p eveloped this type of mantling but had retained the origi- 
ad aay of design with powerfully portrayed helmets and crests, 

entirely lost. 
Miik edn Europe the gothic was ousted for a series of styles 
rectly to the baroque and rococo. 

tremplifed ee by the 16th century, the work of Albrecht Dürer 
igour and he heraldic art of this period; but it retained more 
"amework ee than that of contemporary England within the 
uman and ot over-all design and decoration composed of trees, 

enl figures. Yet, at the same period, other German 
Quire such eang to produce achievements which did not re- 
teduced siz ee) and, although influenced by the trend toward 
i size for helmets and involved floristic mantling, they de- 


signed y 
tition, a strength and virility which belong to the medieval 


The 1 J 
only in a and 18th centuries saw a very considerable decline not 


also in her, i dministration of the nobiliary aspects of heraldry but 
‚Oms and cart. The shields of this period lost their naturalistic 
Mgs and h ecame encrusted with embellishments of sprays, flut- 
tended to ata molded frames; and the all-important charges 

come subordinate features, losing all clarity and bold- 
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ness of design. Lions and other animals became contented-looking 
beasts and the ordinaries shrank in size; while in all too many 
cases conventional charges, such as the fleur-de-lis, ceased to be 
things of beauty in themselves and needed the surrounding orna- 
ment to distract the eye from their poor draftsmanship. Support- 
ers rested not on solid compartments but on ornamental brackets. 
Coronets of rank were tipsily perched on top of flourishes emanat- 
ing from shields and cartouches. 

These defects, however, did not constitute the nadir of heraldic 
art, which was to be reached in the early 19th century, Instead 
of baroque efflorescences, there were now plain shields with lugs 
at the top corners, surmounted by minute helmets with, often 
enough, a space above where, riding unsupported by anything more 
solid than the air, were to be seen the crests. 

After the mid-19th century, however, there was a revival of 
heraldic administration, especially in its legalistic aspects; and with 
this there went a gradual return to heraldic art of character com- 
parable with that of many of the earlier periods of armorial design. 
In general the trend was to return to gothic forms within the limi- 
tations placed on the artists by the more involved regulations and 
types of arms of modern times and the greater use made of such 
additaments as standards, banners, motto scrolls, supporters, 
badges and compartments. In this restoration of heraldic art the 
jurisdictions, through their artists, particularly in London and 
Edinburgh, played a leading part. Among names which may be 
mentioned are those of G. W. Eve, C. W. Sherborn, Forbes Nixon, 
G. Scruby, C. Helard and John Vinycomb in England, and in Scot- 
land those of Graham Johnston and Leonard Samson. 

It should be observed that, while early heraldry was simple in 
all its forms, with the multiplication of arms in every state coats 
could not but become more complex. However, whereas in the 
late 18th and early 19th centuries arms were deliberately made 
complicated (as by the depiction of battle scenes and the like), 
heralds strive today to produce a simple coat, despite the need for 
several charges on most new ones. It can be said in consequence 
that modern heraldry is much nearer in spirit to that of the middle 
ages than it is to that of the 18th and early 19th centuries. 

2. Rolls of Arms.—Although the purpose of rolls of arms was 
solely to record the arms of persons mustering with an army or of 
heads of houses, and although these rolls are therefore of great 
historical importance, they are also excellent examples of heraldic 
art. Among them are English ones starting in the 13th century. 
These possess a character which is clearly consistent with the later 
English style of heraldic art at its best. They include the roll of 
Matthew Paris. 

Among German collections of this period are the Weingarten 
book of songs and the great Heidelberg song book with the poems 
of the Minnesingers and accompanying armorial illustrations. To 
the 14th century belongs the Zurich roll of arms, which is a collec- 
tion of the arms of medieval Germany. 

Of considerable interest for the Netherlands and England, but 
most of all for Scotland, is the roll of Gelre (the Gelre herald) 
of the mid-14th century. The art exemplified in it stands closer 
to that of the English and Scottish heralds than to that of the 
Germans and Swiss. As in all medieval heraldry the crest is of 
adequate size and dominates in most cases the whole achievement, 
while the mantle is realistic and just sufficient to cover, and so to 
protect, the back of the helmet. 

Another 14th-century roll of some significance is that of the 
Brotherhood of St. Christopher of the Arlbert, which is in Vienna. 
The coats and their mantling show more flamboyance, typical of 
German heraldry, and the mantles have become longer and split 
into pieces cut to resemble leaves, thus foreshadowing the later 
considerable development of mantling in the achievements. From 
the 15th century there is the Scheibler book of arms, which is 
notable for the long, naturally portrayed cloth mantlings. 

In England by Tudor times the rolls began to introduce exot- 
ically shaped shields, a development to be noted at the same time 
in German rolls, while in the Konrad Griinenberg armorial book are 
found considerable elaboration of the mantling and the loss of the 
earlier simplicity. 

From the 16th century there is a noted Swiss roll of the Patrician 
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society called “Zur Katze” in Constance. This too is of typically 
Germanic character. The achievements are close to medieval feel- 
ing, with the mantlings very much restrained. 

English work of this time includes Prince Arthur's book (notable 
for its display of banners), which is a great deal more like earlier 
art than is much contemporary production elsewhere. Of the 16th 
century, also, are Sir David Lindsay's so-called Workman manu- 
script and other Scottish manuscripts. These earlier rolls and 
manuscripts are carried down to the present time in the official 
registers of both the Lyon court and the college of arms as well as 
in the registers of other heraldic administrations. Consequently 
there has been no essential break in the compilation of books and 
rolls of arms for official purposes since the 13th century. 

3. Heraldic Memorials.—Nowhere is heraldry more effec- 
tively employed than in memorials, whether these take the form 
of stained glass windows, effigies or monumental brasses of the 
great and others, or memorials on church walls and in graveyards. 

Two types of memorial are particularly noteworthy. The first 
is the stone slab customary on the continent of Europe. Achieve- 
ments of arms generally cover the slab, which may bear also a 
gothic tracery design; and the inscription either surrounds the edge 
of the slab or is placed above or beneath the arms. The second 
type of memorial is the hatchment (q.v.), in which England is 
particularly rich, and which seems to have been mainly restricted 
to the British Isles and the Netherlands. Although not strictly 
memorials, in the sense that they normally are not accompanied by 
the name of any person, there might be mentioned also the carved 


and painted arms of benefactors and others on public buildings such 


as abbeys, cathedrals and churches. 


4. Heraldic Bookplate—Chief among modern heraldic de- 


vices is the heraldic bookplate. A well-produced plate enhances 
the dignity of a volume as well as being of bibliographical interest 
and an aid to the safeguarding of the property. In the 19th cen- 
tury the armorial bookplate was extremely common, although not 
all users were entitled to the arms thereon displayed, because 
numerous people of a certain degree of prosperity had come to 
feel that it was the “done thing” to have a “crest.” In the first 
part of the 20th century the trend was toward the pictorial book- 
plate, perhaps because of the considerable social revolution which 
had occurred, accompanied as it may have been by a less preten- 
tious outlook and a more scrupulous regard for the armorial rights 
of other people. However, the armorial bookplate revived again, 
especially in the British Isles, and this may well be related to the 
fact that the new classes, as they 
became established, were gradu- 
ally granted arms which they 
were entitled to display in this 
useful and interesting manner. 
The quality of heraldic book- 
plates in the Celto-Anglo-Saxon 
and Germanic countries by mid- 
20th century could be said on the 
whole to be of a high order, and 
the Latin countries were being in- 
fluenced by it. 

5. Heraldry and Inn Signs. 
—Important persons used to 
hang their banners or standards 
outside the inns where they took 
temporary lodgement, outside 
their own town dwellings and out- 
side the hospices where, near 
their homes, they lodged guests, 
travelers and pilgrims. These 
gave rise to the familiar inn 
sign, Thus, in England, the 
White Hart refers to the white 
heart badge of Richard IT; the 
Swan to the badge of the de 
Bohuns, earls of 


Rose 
England, and so on 


HERAT 


FIG. 39.—ORIGINS OF INN SIGNS: 
Hereford; the (4) wHITE HART BADGE OF RICHARD 
nd Crown to the badge of 11; (B) SWAN BADGE OF BOHUN, 
EARLS OF HEREFORD 


BrsriocrapHy.—Sir Thomas Innes of Learney, Scots He 
(1956) ; I. Moncreiffe and D. Pottinger, Simple Heraldry (1953); 
Stevenson, Heraldry in Scotland, 2 vol. (1914); J. E, Cussans vi 
book of Heraldry, 3rd ed. (1882) ; C. Boutell, English Heraldry (1 
C. W. Scotts-Giles (rev.), Boutell’s Heraldry (1958); R ral 
Gayre and Nigg, Heraldic Standards and Other Ensigns (1959) Hn q 
Cadency (1961), The Nature of Arms (1961), The Heraldry Pr 
Knights of St. John (1956) ; Sir William H. St. John Hope, A Gram 
of English Heraldry (1913; rev. ed. i , The Stall Plates ot 
Knights of the Order of the Garter, 1 1485 (1901), Heraldy 
Craftsmen and Designers (1913); A. R. Wagner, Heraldry in tet 
(1946), Heralds and Heraldry in the Middle Ages land 


of Heraldrie (1678-79) ; Sir John Ferne, Th 
J. Woodward and G. Burnett, Heraldry, Bri 
Foster, Some Feudal Coats of Arms from 
(1902); G. W. Eve, Heraldry as an Art (1 : G, Evans, Heraldry 
in Britain (1953); B. B. Heim, Wappenbuch i Wappenrecht in dy 
Kirche (1947; French trans., Coutumes et Droit Héraldiques de PE gly, 
1949); E. J. Jones, Medieval Heraldry (19 J. B. Christyn, Juni 
prudentia heroica (1668) ; Sir Christopher and ynch-Robinson, li- 
telligible Heraldry (1948); J. Woodward esiastical Heraldry | 
(1894); C. Arnone, Ordini Cavallereschi e salieri (1954); G.C 
Bascapè, L’Ordine sovrano di Malta e gli Or equestri della Chisi 
nella Storia e nel Diritto, 2 vol. (1940, 1959) ; P. Bertrand de la Grit 
sière, L’Ordre militaire et hospitalier de Sa azare de Jérusdlm 
(1960) ; Sir George Mackenzie, The Science o rauldry treated oit 
part of the civil law and law of nations (1680) : J Bossewell, Worked | 
Armorie (1572) ; W. A. Copinger, Heraldry fied (1910) ; G. Seton 
The Law and Practice of Heraldry in Scotland (1863) ; Lord Howard 
de Walden, Banners, Standards and Badges jr 
of Arms (1904); The Heraldry Society, A V 
Case in the High Court of Chivalry of the 
Citizens of Manchester versus the Manches 
On Tuesday, 21st December, 1954 (1955). F dicals: 
12 vol. (1902-05); The Coat of Arms (1950 , the Heraldry Se 
ciety); The Armorial (1959- ), Rivista Avuldica, Rome. i 
(R. G. G:N) 
HERAT, a city and capital of the province of Herat in north: 
west Afghanistan, is situated about 3 mi. from the right bank l 
the Hari Rud, 400 mi. W. of Kabul. Pop. (1962 est.) 68i 
The massive walls of the city, constructed by the military eg 
neers of the Russian-Afghan boundary commission in 1885, Wi 
once distinguished it from all other oriental cities, were destroy" 
in the 1950s. Only the great earthwork of the citadel remains 
the centre of the modern town as a reminder of the many siegt 
it has undergone. 
The city has wide main streets and extensive bazaars. 
feature is the well-kept and highly decorated gharries (horse 
cabs). There are government buildings, a modern high ee F 
boys and a hotel with an imposing facade. The only ancient bu! : 
ing of any consequence is the Jamma Masjid or Great most 
which comprises an area of 800 sq.yd. and was (in 198 
1960) extensively rebuilt and repaired. It was erected ¢ i rit 
der the Ghorids and embellished late in the 15th century i 
the reign of the Timund sultan Husain. It is said to ea 
ured (in its original state) 465 by 275 ft. with 460 cupola ‘yt 
windows, 444 pillars, 1,300 arches and 6 entrances, ant ig 
been adorned in the most splendid manner with gilding, @ 
precious mosaics and other elaborate and costly embelli m 1 
The city contains numerous ancient ruins. To the nor 
large area is scattered with Timurid remains. of 
Only one minaret remains to bear witness to the glo ch 
mosque built by the remarkable Gohar Shad, wife ° ice 
rukh (g.v.) and daughter-in-law of Timur, who built men 
buildings in Herat, Meshed and Samarkand. This minar 1 
matchless tilework is supported by a modern school bul Je, mi 
last surviving sister minaret collapsed in 1956. A ae the 
slender minaret is all that remains of Gohar Shad’s mos” Fe 
ological college”). Nearby stands the tomb of the great "(gut 
self, a small structure with a brilliant blue ribbed dome 
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ike is found only in Samarkand) and delicate interior paintings 
(which are probably not, however, the original ones). These three 
monuments stand in a park full of flowering shrubs. A little far- 
ther away from the city stand the most striking of the monuments 
of Herat, the four vast and exquisitely decorated tapering minarets 
which are all that remain of the college founded by the last great 
Timurid ruler of Herat Sultan Husain Bayaqra. (An alternative 
theory suggests that these minarets mark the corners of Gohar 
Shad’s mosalla.) These great towers, which dwarf the city, are 
leaning precariously anc! may fall if not supported. The crafts- 
manship, design and cate blending of colours in the tilework 
on these monuments give some idea of the glory and refinement 

Timurid architecture 
eee the slopes of the northern hill the surface of the plain 
for about 4 by 3 mi. is strewn with pieces of pottery and crumbling 
bricks. It is marked here and there by earthen mounds and ruined 
walls, the debris of palatial buildings. Few structures have sur- 
vived in a sufficiently perfect state to bear witness to the grandeur 
and beauty of the old city. 

Scarcely inferior in beauty to the minarets (though of more 
moderate dimensions the shrine of the poet and saint Abdullah 
Ansari, situated on the rising ground north of the city. This place, 
called Gazargah, consists of buildings containing fine oriental tile- 
work and carving surrounding a courtyard. In the place of honour 
before the high central decorated arch stands the marble tomb of 
the saint encased with wood. The shrine is held in high veneration, 
It was erected by Shahrukh Mirza, grandson of Timur. Adjoin- 
ing the tomb are marble sepulchres of princes of the house of 
Timur and the famous amir Dost Mohammed Khan is himself 
buried in the court which is full of tombs. Especially de- 
serving of notice is a royal building tastefully decorated by an 
Italian artist, Geraldi © was in the service of Shah Abbas the 
Great. The gardens of two other former royal palaces, named re- 
sey Bogh-i-Shah and Takht-i-Safar, are on the same rising 
ground somewhat farther to the west. 

Herat city is one of the chief commercial centres of Afghani- 
stan, There are important handicraft industries (carpets, silks, 
textiles, camel-hair products); cotton ginning, flour, rice and oil- 
seed milling are also carried on, Karakul sheep are reared in the 
Surrounding hills and there is an active trade in pistachio nuts. 
The city is connected by good roads to Meshed in Iran and to 
the Russian railhead at Kushka as well as to Kandahar. A diffi- 
cult toad leads over ihe mountains to Maimana and Afghan 
eee and a treacherous track, passable only in summer, runs 
ue east through the ntains to Kabul. Herat has a civil air- 
mot a military centre. (See AFGHANISTAN: Com- 

ns, 
macen cities haye stood on or near the site of Herat, including 

E ee as Alexandria Ariorum built by Alexander the Great. 
fa ep S most splendid era was during the rule of the Timurids, 
“ha T time of Shahrukh to that of Sultan Husain Bayaqra, 
TA pa was a famous centre for science and art, music and 
sophisticati he youthful Babur was dazzled by the splendour and 

an ig ton of Sultan Husain’s court. Throughout history 
only majo Preserved a strategic importance because it guards the 
to the Bi R pp in the chain of mountains stretching from Burma 

ets s ae For a long time the British considered it to 
of the Raa 3 ndia and resisted the efforts of Persian monarchs 
RAT Die to make the city part of their kingdom. A 
1,150,000, is by ce, with an estimated population (1960) o 
Socialist R i paid west by Tran, northwest by Turkmen Soviet 
Province an, ie ic, north by Maimana province, east by Ghor 
the nt eae by Farah province. The subsidiary ranges of 
and- Turkia mountains penetrate the province on the east: 
Safed Koh (6 an, the Paropamisus mountains northeast, and 
drained p white mountains”) and Band-i-Bayan southeast. It 
tivers, OY the Murghab, Hari Rud, Adraskan and Farah Rud 


The lon, 


m slopes oe valley of the Hari Rud, starting from the west- 
Nest for 300 aie Koh-i-Baba (16,873 ft.), extends almost due 
ugh th mi. before its northern bend at Kuhsan, thus passing 

e western extremity of the Paropamisus range toward 
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Sarakhs (on the Turkmen S.S.R. border), On the south of the 
plateau a succession of narrow valleys dividing parallel flexures, 
or anticlines, have formed under geological conditions. From its 
source to Obeh (55 mi. E. of Herat) the Hari Rud is a valley of 
sandy desolation. The cultivated portion of the valley starts from 
Obeh and extends, with a width which varies from 8 to 16 mi., 
to Kuhsan (40 mi. W.N.W. of Herat), presenting a remarkable 
scene of luxurious fertility. The valley about Herat includes a flat 
alluvial plain. On the north about three miles from the city lie 
the barren, broken sandstone hills, the Koh-i-Mulla Khwaja, sep- 
arated from the Paropamisus range by a stretch of sandy upland 
about 20 mi. in width called the Dasht-i-Hamdamao or Dasht-i- 
Ardewan, formed by the drift of the higher mountains. A very 
considerable valley, the Karakh, has formed there which contains 
a few important villages and a well-known shrine marked by a 
group of pine trees unique in this part of Afghanistan. The valley 
leads to a group of passes (across the Paropamisus) into Afghan 
Turkistan, of which Zarmast was the best known. The Paropami- 
sus range breaks into fragments by processes of denudation as it 
passes westward, until it is hardly recognizable as a distinct range. 
The direct passes across it from Herat (the Baba and the Arde- 
wan) wind among masses of disintegrating sandstone, but farther 
west the rounded knolls of the rain-washed downs may be crossed 
almost at any point without difficulty. The main road to the 
north uses the Sabzak pass (8,200 ft.) east of Zarmast pass. 

The climate is hot in summer and intensely cold in winter. The 
heat is aggravated by a hot wind which blows continuously from 
June to September, with a velocity reaching 110 m.p.h, The cold 
is usually accompanied by sudden northern blizzards. Masses of 
melting snow annually give rise to floods, frequently rendering the 
Hari Rud impassable and cutting off the brick bridges at Herat 
and Tirpul. Rainfall is moderate, but any excessive local rain 
produces difficulty and danger from the floods of liquid mud 
and loose boulders which sweep like an avalanche down the hill- 
sides. 

The Heratis are agricultural people and ethnically diverse. 
Tajiks (Tadzhiks), similar to the Iranians of Khurasan, live in 
Herat and in the main valley of the Hari Rud. Many Pashtuns 
are also found, particularly in the northwest and in the valley of 
the Murghabs to the northeast. In the mountain and desert 
areas live the group of tribes known as the Chahar-Aimak (four 
races), probably of mixed Turkish and Iranian origin, Today 
the Chahar-Aimak are divided into five tribes: the Jamshidis, the 
Taimuris, the Taimenis, the Firuzkuhis and the Hazaras of Kala 
Nou. 

The population and agriculture of the provinces are concen- 
trated in a few oases which produce grain, beans, oilseed, opium, 
cotton and fruit. This is the only province of Afghanistan where 
large landowners are the rule and not the exception. Crude petro- 
leum has been discovered near the city and there are brine de- 
posits, Other chief towns, apart from the capital, are Shindand 
(south), Bala Murghab (north), and Obeh (east), where there are 
hot springs. (X.) 

History.—There have been settlements at Herat in the valley 
of the Hari Rud, where routes to Kandahar, Meshed and Merv 
skirt the Hindu Kush, since the times of the Avesta (the Zoroas- 
trian Bible). The Haroyu of the Vendidad (the Zoroastrian 
priestly code), Haraiva of Achaemenian inscriptions and Aria of 
the Greeks, Herat has always been a bone of contention between 
the powers established in Persia, central Asia and Afghanistan. 
The Achaemenidae from Darius I onward made Herat a satrapy; 
Alexander the Great conquered it; Greeks, Seleucid or Bactrian, 
fought for it until the Parthian Mithradates I (c. 170-138 B.c.) 
overran both. From the Parthians it passed in the 1st century 
A.D. to the Kushans and thence, early in the 3rd century, to 
Ardashir I, the first Sasanian emperor. Persian control was 
threatened two centuries later by Hephthalite (White Hun) in- 
vaders who for some time made Herat their headquarters. 

From 643 Herat felt a new power, that of the Arab armies of 
Islam. At their hands both the Sassanid empire and the Nestorian 
church, with its bishopric at Herat from 540, suffered eclipse. 
The Omayyad caliphs, having crushed revolts in 652 and 662, made 
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Herat one of their four Persian provinces. A century later Abu 
Muslim secured Herat for the Abbasids, under whom the city was 
ruled by several local dynasties: the Tahirids from 820, the Saf- 
farids from 867 and the Samanids from 903. 

From the 11th century nomads from the east began to press 
upon Herat. First came the Seljuks, against whom the Samanids 
called in the rulers of Ghazni. The latter’s success was brief, 
for the Seljuks took Herat in 1040, The Ghorids then took up the 
struggle. Ala-ud-din seized but then lost Herat to the Ghuzz- 
Turkmens. His nephew Ghiyath-ud-din recaptured Herat in 
1176; his successor lost it again. Then came the Mongol cata- 
clysm. In 1220 Tului took the city, killing the garrison; in 1221, 
after a rebellion and prolonged resistance, he massacred the whole 
population. 

A minor dynasty, the Kurts, then emerged in 1245 to restore 
Herat’s prosperity, as the Arab traveler Ibn Batutah saw. (Herat 
had been noted for fine inlaid metalwork and weaving.) They 
were overthrown in 1383 by Timur. Shahrukh (d. 1447), Timur’s 
fourth son, appointed governor of Khurasan, rebuilt the city, at- 
tracting traders, artists and men of letters; his son, Baisunqur 
Mirza, assembled a superb library employing the finest book- 
binders, calligraphers and miniaturists. Later the renaissance con- 
tinued under Husain Bayqara (1468-1506), the patron of Behzad 
the painter, Jami the poet and Mirkhond the historian. 

After Husain Bayqara’s death, Herat fell first to the Uzbek, 
Shaibani Khan; then in 1510 to Shah Ismail Safawi, who harshly 
imposed Shi‘ism upon the Sunni city; to the Uzbeks again in 1588; 
and finally to Shah Abbas in 1598. Thereafter it remained in Per- 
sian hands until the 18th century. 

In the 18th and 19th centuries new contenders for Herat arose, 
the rulers of an emerging Afghanistan. Between 1716 and 1732 
Abdali Afghans settled at Herat by Shah Abbas repeatedly rose 
and were repeatedly suppressed by Nadir Shah. On his death, 
however, Ahmad Shah was elected ruler of Afghanistan and in 
1750 annexed Herat. Princes of his line governed Herat until 
1842. 

Several Persian attempts were made upon Herat: in 1800 at 
British prompting, to counter an Afghan threat to India; later in 
1833 and 1837-38 with Russian encouragement. In 1838 British 
pressure was applied to Persia to save Herat, and in 1857 to secure 
its restoration after capture in 1856. In 1863 Dost Mohammed 
Khan defeated the last independent Afghan ruler of Herat. Ab- 
durrahman Khan’s defeat of Ayub Khan in 1881 confirmed Herat’s 
incorporation in a united Afghanistan. See AFGHANISTAN: His- 
tory; PERSIAN HISTORY. (J. B. Ha.) 


5 
HERAULT, a département of the extreme south of France, 
fronts the Mediterranean seacoast west of the Rhône delta. It 
was formed in 1790 from Languedoc (q.v.) and is bounded north- 
east by Gard, northwest by Aveyron and west by Tarn and Aude. 
Area 2,360 sq.mi. Pop. (1962) 516,658. 
In front of the uptilted edge of the Massif Central in the Cé- 
vennes mountains, where the département rises above 4,000 ft., 
the fringing limestone foothills are succeeded in turn by the fertile 
plain of Languedoc, with a smooth sand dune and lagoon coast 
line. Throughout history this plain has been a great thoroughfare, 
leading from Provence and the Rhône valley to Spain and Aqui- 
taine. It was threaded by a Roman highway, the Via Domitia, as 
it is in modern times by important road, rail and canal links. The 
streams from the Cévennes, notably the Hérault, crossing the plain 
toward the coastal lagoons, have torrential seasonal flows. 
The mild winters and hot, dry summers of the Mediterranean 
coastland made possible the traditional association of Mediter- 
ranean crops, including the olive as well as the vine and corn, but 
this has been largely replaced by culture of the vine only. Among 
French départements, Hérault has the largest area under the vine 
and is the largest producer of wine. Most of this is vin ordinaire, 
produced by small holders who are organized in co-operative as- 
sociations. Distilling of liqueurs is important and, among dessert 
wines, the muscatel of Frontignan is noteworthy. Behind the sea 
of vines that now covers the plain, the rocky limestone country 
shows patches of vines among a wilderness of scrub and degraded 
woodland, known as the garrigues. Only a few sheep now cross 


this tract on their way from the plain to summer grazings in 
Massif Central, and in the valleys of the Cévennes the milen 
is no longer cultivated. Some textile industries persist, includie 
woolen manufactures at Lodève and silk and nylon factories 


Ganges. The coast line is devoid of natural harbours, and Site 
is an artificial port created by cutting and protecting a cham 
from lagoon to sea. It is especially engaged in importing yin 
from north Africa, and in importing and processing chemicals tht 
are required in its vine-growing hinterland. Oil refining jg re, 
important. From Séte the Canal du Midi extends west toward 
Toulouse, and eastward there is connection with the Rhône a 


Beaucaire through the lagoons. There 
goons and sea fishing is carried on from 
brine evaporation along the coast and 


but mineral production is generally unim nt 


ome fishing in the I | 
Salt is produced by 
vite is worked inland 


Montpellier (g.v.), seat of one of Europe's oldest and most. 
lustrious universities, is the capital of the dápartement and major 
centre of its wine trade. It is the centre of the bishopric, is 
cathedral having replaced an earlier one at Maguelonne on the 


coast nearby. Montpellier is also the he 
and judicial administration. Béziers (g 


juarters of education) 
another great marke 


centre of the vine-growing area, is an important railway junction 
Montpellier, Béziers and Lodève are the centres of the three or. 
rondissements into which the département is divided, 

(Ar, E. $.) 


HÉRAULT DE SECHELLES, MARIE JEAN (11 
1794), French politician whose career during the Revolution seems 


to have been motivated chiefly by personal 
in Paris on Sept. 20, 1759, of a noble fami 
of Contades and of Polignac. Rich, handso 
received at court and, thanks to Queen M 


»pportunism, was bom 
related to the houses 
e and witty, he ws 
Antoinette, became 


king’s attorney at the Châtelet in 1777, He was made attomey 
general in the Paris parlement in 1785. He published an Blow 
de Suger in 1779 and an account of an interview with Buffon it 
1785. In 1789, at the outbreak of the Revolution, Hérault d 


Séchelles broke with the court and took par! in the attack on the 
Bastille (July 14). In Dec. 1790 he was elected judge for the tt: 
bunal of the Ist district of Paris. After a mission to Alst 
(February-April 1791), he was made king's commissioner inthe 
tribunal of appeal. He soon became an ardent “patriot.” Depity 
for Paris in the legislative assembly from Oct. 1791, he wasal 
tached to its diplomatic committee and drew up the call to ams 
of July 11, 1792, declaring “the fatherland in danger.” He ws 
chairman of the Jacobin club in June 179? and president of the 


assembly in September. 


Elected to the Convention by the département of Seine-et-Ois 
Hérault de Séchelles was sent on Nov. 29, 1792, to organize tt 
-new département of Mont-Blanc. After this he was with the army 
of the alps till May 1793 and so took no part in Louis XVvI'st 
He was president of the Convention during the overthrow 0 
Girondins (q.v.) in June 1793. Attached to the committee 


public safety from May 30, 1793, he was entrusted with presen 


to the Convention the draft of the democratic and radical 
which "i 
ju 


ed å 


tution of June 1793, on which he had worked and 


enacted but never operated. On July 10 he was elect 
member to the committee of public safety. Subsequently, iy 


l 


col 


how 


ever, his dubious conduct of a mission to the départemé 


Haut-Rhin, his relations with refugees, with émigrés a 
Heébertists and his loose talk about the committee’s mı 


gether with his blatant cynicism and his numerous amours, 


suspicion. Arrested in March he was guillotined with the 


tonists in Paris on April 5, 1794. 
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HERB, any plant whose stem or stalk dies entirely T 
s 


such 


down to the ground each year and does not have, & 
or trees, a woody or permanent stem above ground; 
are also called herbaceous. 

The term herb is also applied to those herbaceous 
possess certain aromatic properties and are used for me 


dici 


at Jen! 
sheit 
plat 


plants t 


ih 
nal 


flavouring or garnishing in cooking and for perfumes 
PREPARATION: Herbs and Spices). Some herbs are 
ody, but have no true bark. 
s used in cookery, see FLAVOUR. For their use in 
see MEDICINE SURGERY, History oF. See PER- 
CENTED PLANTS; individual herbs; see also references un- 
b” in the Index 
an ancient manual facilitating the identification of 
for medicinal purposes. Hundreds of medicinal plants were 
in India before the Christian era, and the Chinese have a 
ation, still authoritative, of about 1,000 ancient herbals. 
had written accounts and, according to the elder Pliny, 
ysician Crateuas (c. 120 B.C.) produced a herbal with col- 
illustrations. This has not survived but was probably 
ly embodied in the De materia medica of the Greek physician 
Diostorides (ses Dioscormes, Pepanrus). A Byzantine 
jon of his famous herbal is the Constantinopolitan or Viennese 
of c. AD, 512, Some of its illustrations are probably de- 
tom Crateuas, together with plant names, such as Anemone 
gallis, still in use. Many manuscript herbals, drawing 
ly from Dioscorides and Pliny, were published in medieval 
pe; during the 15th century several were printed, a notable 
Konrad von Megenberg’s Das piich der natur (or Buch 
der Natur), As brought out in 1475, this included the first known 
godeuts for botanical illustration, Very few original drawings 
repared for herbals before the 16th century: illustrations 
and copies of copies. They became highly stylized, 
ly ceasing to resemble the plants depicted but also incor- 
ting mythological notions. “Narcissus,” for example, in 
Meidenbach’s Horius sanitatis (Mainz, 1491), is unidenti- 
such; a human ñgure, instead of the plant’s sex organs, 


plete break from these degraded, fabulous forms was pro- 
by Otto Brunfels’ Herbarium vivae eicones (Strasbourg, 


ane ATTIKOS, SILENE LINOIDES) IN DIOSCORIDES’ CODEX 
ROBABLY Col THIS ILLUSTRATION. DATING FROM THE 6TH CENTURY. 
K HERBALIST., BY DIOSCORIDES FROM AN EARLIER ONE MADE BY 
he) IST CRATEUAS 
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1530s), containing excellent and accurate drawings by the wood 
engraver Hans Weiditz. This transformation, affecting also the 
subsequent herbals of Hieronymus Bock and Leonhard Fuchs, 
probably owes much to Diirer. Plants brought back by explorers 
then began to be depicted. Nicolas Monardes’ Dos libros (Seville, 
1569), for example, contains the first published illustration of 
tobacco. A latinized version of an Aztec herbal (Mexico City, 
1552) contains formalized illustrations resembling European ones, 
which suggests that the artists were following the traditions of 
their Spanish masters rather than an indigenous style of drawing. 
Among other well-known herbalists of those times were John 
Gerard, Konrad von Gesner and Gaspard Bauhin (qq.v.). 

Alongside the genuine herbals probably always existed lesser 
works of a superstitious nature, many of them having been con- 
cerned with the fanciful medical theory of the “doctrine of signa- 
tures.” In England these culminated in Nicholas Culpeper’s A 
Physicall Directory (1649), which was a pseudoscientific pharma- 
copoeia of lasting appeal to the credulous. The reputable herbals 
gave place in the 17th century to floras in which plants were 
studied for their own sake. See also BOTANY. 

BIBLIOGRAPHY.—A. Arber, Herbals, 2nd ed. (1938); E. W. Emmart, 
An Aztec Herbal of 1552 (1940) ; C. Nissen, Herbals of Five Centuries 
(1958). (P. R. Be.) 

HERBARIUM, a collection of dried and pressed plants pre- 
served and mounted to illustrate as far as possible their charac- 
ters. A herbarium can be a very useful teaching aid or an 
absorbing hobby, but far more important is its use as a reference 
collection for botanical identification of plants and as a body of 
information for botanical research. Because the same kind of 
plant may vary greatly according to the environmental conditions, 
both as a direct response and by genetic adaptation, it is only 
by gathering together for comparison and study a large series of 
specimens of each species that the limits of variation within 
species, and the differences among them, can be satisfactorily 
determined. 

Herbarium specimens of flowering plants, ferns and the larger 
algae are customarily dried between sheets of heavy blotting pa- 
per or construction felt under pressure so that the dried specimen 
is flat. Most specimens will dry in about a week, if the blotters 
are changed several times. The drying can be hastened by inter- 
spersing ventilators of corrugated cardboard among the blotters, 
and by the gentle application of heat. 

Although the colours of flowers and leaves eventually fade, 
herbarium specimens last indefinitely, some being more than 300 
years old. 

After being dried, the specimens are customarily attached to 
sheets of heavy white paper for permanent storage. Heavy all- 
rag (linen) paper is preferred because of its lasting qualities. The 
standard size of a herbarium sheet in the United States is 115 x 16} 
in.; in Europe a slightly longer and narrower sheet is more com- 
mon. One or more plants (depending on the size of the individ- 
uals) of the same kind, collected at the same time and place, 
are mounted on a herbarium sheet. Traditionally the specimens 
have been attached to the sheet with gummed cloth tape, or glue, 
or both glue and tape, the coarser parts sometimes also being 
sewn. During the 1950s many institutional and research her- 
bariums, especially in the United States, began using a plastic 
containing ethyl cellulose and a proprietary resin in place of glue 
and tape. 

A label is affixed to the lower right hand corner of a herbarium 
sheet. The label properly bears the name of the plant, the exact 
locality and habitat in which it was collected, the date of collec- 
tion, the collector's name and a number. All specimens of the 
same kind collected at the same time and place are given the same 
number; these specimens may thereafter be deposited at several 
different herbariums. The colour of the flowers and any other sig- 
nificant information that may not be permanently shown by the 
specimen should also be given on the label. Many herbariums also 
stamp a serial specimen accession number on each sheet. 

The mounted specimens are arranged according to the species, 
genus and family, placed in folders of heavy paper, and filed on 
shelves in airtight cases, preferably metal, since they lessen the 
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chance of damage by fire or destructive insects. The sequence 
of species in a genus, and genera in a family, differs in different 
herbariums. 

Some herbariums have a strictly alphabetical order for ease in 
filing and reference. Others have a systematic sequence according 
to supposed relationship to facilitate comparison and identification 
of specimens. In large herbariums the species of a genus are often 
also segregated geographically, with a separate sequence for each 
region. 

Herbarium specimens of mosses, liverworts and some of the 
smaller algae are customarily put in small paper packets rather 
than being mounted, and boxes of these packets are stored in the 
herbarium cases. Fleshy fungi are usually dried without pressure 
and filed in small cardboard boxes in the cases. 

Herbarium specimens are subject to attack by the larvae of 

several species of skin beetles (family Dermestidae) and some- 
times by other insects as well. Mildly aromatic plants such as 
the composites, crucifers and umbellifers are especially favoured 
by these insects, whereas other groups, such as grasses and ferns, 
are seldom eaten. Newly dried specimens are particularly subject 
to attack. In some herbariums the specimens are treated with an 
alcoholic solution of mercuric chloride when mounted. This pro- 
tects them for usually several years, but eventually the poison 
flakes off, and there has been some concern about its being a health 
hazard, Repellents such as paradichlorobenzene and naphthalene 
(“moth balls”) may also be placed in the cases, and the specimens 
may be periodically fumigated. 

A herbarium is the most essential tool for research in plant 
classification, serving as a permanent record of the distribution 
of each species, its range of variability and the correlation of 
that variability with the geography and habitat. A botanist writing 
a flora of a region relies largely on herbarium specimens, which 
he studies against a background of his own observation on liv- 
ing plants. In more critical studies of smaller groups of species, 
cultural and breeding experiments, determination of chromosome 
number and other detailed analyses are also customary, The 
herbarium, however, remains the essential foundation for the work, 
because no one individual can expect to see each of even a small 
group of species in all localities and all habitats in which they 
occur, and under the varying conditions of different years and 
seasons. 

Although herbariums serve as samples of natural populations of 
plants, they must be interpreted with caution because they tend 
to be biased toward the unusual. When a region is first explored, 
collectors have all they can do to make specimens of the common 
plants. Thereafter, the less common species and unusual forms 
of common species are likely to be collected out of proportion to 
their abundance. Thus the usefulness of a specimen may be 
greatly enhanced by some indication on the label as to the fre- 
quency of such specimens in the wild. 

In a plant group that produces occasional hybrids, the hybrids 
are likely to be over-represented in herbariums, obscuring the 
relatively clear distinction that can be seen in nature. Thus the 
usefulness of a specimen is greatly enhanced by some indication 
on the label as to the abundance of such plants, and especially by 
a record of any evidence suggesting that it may not be typical of 
a population, 

Herbariums are repositories for type specimens on which names 
of species are founded. A scientific name, in order to be accepted, 
must be properly published together with a description, but it 
is the type specimen that permanently determines the application 
of the name. In many herbariums the types are segregated from 
the rest of the collection in order to minimize the likelihood of 
damage. 

Of the major herbariums, the one at Kew Gardens (q.v.), Eng- 
land, has about 6,000,000 specimens and is the largest in the world. 
The Berlin herbarium, almost as large as the one at Kew, suffered 
damage during World War II. Other herbariums with 3,000,000 
or more specimens are at Leningrad, Paris, Geneva, Florence, 
Washington, D.C., Cambridge, Mass., and New York city. The 

original herbarium of Linnaeus was purchased from his widow 
for the Linnean Society of London, which continues to maintain it. 
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Cultivated plants, not well represented in most institutional 
bariums, are strongly emphasized in only one major herh a 
in the United States, the Bailey Hortorium in Ithaca, NY. 
about 300,000 specimens. ra 


physics and aesthetics but of partic 
psychology and for the educational thec f 
born at Oldenburg on May 4, 1776. After studying under J, J 
Fichte at Jena (1794), he worked as a tutor at Interlaken 
Switzerland from 1797 to 1800, during which period he made tk 
acquaintance of J. H. Pestalozzi (q.v.) coming a licentiate | 
Göttingen university in 1802, he was appointed extraordinary pr. 
fessor there in 1805. At the close of 180% he went as profesi 
to Königsberg. There he also conducted a 
till 1833, when he returned as professor of philosophy to Gottingsy 
He died at Göttingen on Aug. 14, 1841 | 

Philosophical System.—Philosophy, in Herbart’s view, is the 
analysis and elaboration of experience. Logic is the clarification 
of concepts and reasoning, being concerned with the formol 
thought; metaphysics and aesthetics ar acerned with the com 
tent of thought. Logical analysis reveals contradictions in 
concepts with which thought begins, and much of Herbart’s analy | 
sis is devoted to the resolution of these contradictions. He de | 
velops a philosophical methodology which can be compared wi 


the Hegelian dialectic (see HEGEL, GEorG WILHELM FRIEDRICH), 
In his metaphysics he starts from the scepticism of Hume and 
Kant (qq.v.) and attempts to determine by reflection alone th 
nature of what is real, The position finally r ed is a “pluralist | 


realism”—the doctrine that there is a multiplicity of things wii 
have absolute existence, 
When one and the same thing, A, given in experience, combintt 


a number of contradictory characters, it must be concluded thi 
A is resolvable into a plurality of things, Ay+4,+dy U 
Analysis ends in the conception of a plurality of absolutely simple 
beings. Such things tend to disturb each other, and each resist 
the disturbing effect exercised by the others. In so doing it mith 
fests a variety of “self-preservations.” This general metaphysitl | 
doctrine has profoundly important implications for Herbarts 
psychology. 4 
Psychology.—Herbart’s position in the history of philosoph 


is mainly due to his contributions to the philosophy of mi 

These contributions are presented in two works: the Lehrbuch ar 
Psychologie (Königsberg, 1816; Eng. trans., 4 Textbook in B 
chology, New York, 1894) and the Psychologie als Wissensth 
neu gegriindet auf Erfahrung, Metaphysik und Mathematik, ? a 
(1824-25). His central thesis was that the facts of expen | 
with which psychology is concerned are to be explained, nt. 

reference to “faculties,” but by reference to the laws govel 
the combination and interaction of those ultimate ment ih 
variously described as sensations, images, ideas or present j 
(Vorstellungen). This conception was derived from his A. 
metaphysics. The soul is one and simple, and its separate f 
of “self-preservation” must also be simple. Presentatio i 
the simple elements of mind. Though derived by Herbart i 
distinctive metaphysical theory, the doctrine itself does not a 
to be supported by this theory. It is indeed closely Sipi 
that of the associationist school derived from the British i { 
cists (see Emrrrictsa). He differs from the latter in the At] 
to develop, in mathematical form, the statics and mec e i. 
mental processes and, more importantly, in distinguishing "ne 
the interactions of presentations, conflicts or repulsions ia 
binations or associations. state t 

The soul has no inherent tendency to change from ong 

another. Once in a given state there is no reason why } a 
change unless there is interference from the outside. ees 
disappearance of any presentation from consciousness cons | 
a problem. There is no problem of explaining memory 
persistence of an idea in consciousness or as recall; 
is to explain the passage from consciousness and to © 
getting. The explanation is found in the mutual cont’ 
entations opposed in quality. Ideas are forces whic 
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attractive or repulsive effects on each other. Presentations may 
be similar, as one sensation of blue is similar to another sensa- 
tion of blue a moment before; or they may be disparate, as blue 
is disparate from sweetness; or they may be contrary, as blue is 
contrary to yellow. Similar presentations fuse into a unity; dis- 

rate presentations combine to form complex presentations; con- 
trary presentations are mutually exclusive. | The fundamental 
Jaws of the interaction of presentations describe the processes of 
fusion, of compounding and of arrest. Arrest, or the expulsion of 
apresentation from consciousness, does not involve its annihila- 
tion, The excluded idea continues to exist in an unconscious 
form and tends, on the removal of obstacles, to return spontane- 
ously to consciousness. The process varies in degree. Arrest may 
involve not complete repression but only obscuration. When 
arresting forces are adequate, and no more than adequate, to ob- 
scure a presentation, it is said to be “on” the threshold of con- 
sciousness. When the forces are greater, it is said to be “below” 
the threshold, If it is in consciousness at all, it is “above” the 
threshold. If it is above, on or below the threshold when the 
conditions require it to be so it is said to be above, on or below 
the “statical” threshold. If it is above, on or below the threshold 
when conditions require that it should not be so, it is said to be 
above, on or below the “dynamical” threshold. Presentations 
below the statical threshold have no influence on conscious proc- 
esses, but those below the dynamical threshold may profoundly 
influence the course of events in consciousness. 

All this part of Herbart’s doctrine shows striking resemblances 
todoctrines prominent in 2oth-century psychology and might seem 
to anticipate the laboratory findings which were to establish the 
influence upon consciousness of certain forms of subliminal stimuli. 
Especially notable are the similarities between the Herbartian 
doctrine of conflict and the theories of conflict and repression in 
Freudian theory. The Herbartian doctrine, however, was “intel- 
lectualist,” attributing the conflict to the ideas themselves con- 
ceived as “forces,” whereas in modern theories conflicts between 
ideas are taken to reflect and derive from conflicts between affec- 
live or instinctual forces. It is likely, however, that the Herbar- 
tian doctrine was influential in determining the earlier form of 
Freudian theory, in which the concept of a “complex” had much 
Hn with the Herbartian concept of an “apperception 
al doctrine of “apperception” is likewise of interest by 
is n of its influence upon general theories of motivation and, 

pally upon the course of educational psychology. 

y E RN activity is exhibited not only in conflicts and Te- 
eon ut also in the combination and attraction of ideas. 
eis Ag attract other presentations so as to form complex 
many “int resentation masses are formed corresponding to the 
iw aga of the individual (e.g., his home and his hobbies) 
rabod os A smaller systems of concepts such as a philosophy 
whic i OF religious doctrines. “Apperception” is the process by 
ii ei mass assimilates new material or works 
certain arger systems. In the course of mental development 
ich Constellations of ideas acquire a permanent dominance 


a i . + 
mnes a powerful selective facilitating influence upon 
importa struggling to enter or re-enter consciousness, One most 


enters on Constellation is the ego itself. This is a mass which 
veg. {vey activity which is described as an activity of one- 
“Peal, Temember, I think, I feel, ete. 
art's eas i desire,” “volition” are all concepts which in Her- 
Action of E gy are defined and described in terms of the inter- 
of Sensation en ations and presentation masses, the rise and fall 
tions ae and ideas into consciousness under facilitating con- 
“agreeab against resistances. As in many earlier accounts, 
tion: ree feelings” are said to arise under conditions of facilita- 


n; : 
rage eeable feelings under conditions of inhibition and 


esire exi 4 
Spite TE eag presentation rises by help of another in 
inful, gen ance by a third. This involves feeling, pleasant or 
Sage of ase’ both. When a presentation reaches a certain 
Acletistic fi Mctness, action follows, if action is possible. A char- 
ature of desire is the state of tension persisting when 


y 
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action is not immediately possible. The disposition of the psycho- 
logical mechanism which results from desire and issues in action 
when opportunity occurs is called “volition.” 

Theory of Education:—As Herbart’s metaphysical system lay 
behind and supported his psychology, so his psychology lay behind 
and supported his pedagogic theory. It was in having a general 
theory that he was distinguished from educational reformers such 
as Friedrich Froebel (g.v.) and Pestalozzi, with whose practice he 
was in general sympathy. The essential principles are set out 
in two works: the Aesthetische Darstellung der Welt (Göttingen, 
1804), which, though complete in itself, was published as part 
of the second edition of his Pestalozzi’s Idee eines A B C der 
Anschauung (1st ed., 1802); and the Allgemeine Pädagogik (Göt- 
tingen, 1806), which put forward ideas that had been formed and 
expressed while Herbart was tutoring at Interlaken several years 
earlier, In rejecting the traditional doctrines of faculties and the 
doctrine of innate ideas Herbart was in the line of development 
of the educational theory which derived from Locke (g.v.) and 
other philosophical empiricists, but in his dynamical treatment of 
presentational activity he introduced something in advance of the 
associationist psychology with which empiricism had been gen- 
erally combined. In the importance that he attached to observa- 
tion (Anschauung) he was following Pestalozzi, but in his 
psychological analysis of the mental processes involved he provided 
a theoretical basis for Pestalozzi’s practice. In his systematic ac- 
count of the nature of education, Herbart conceives the process as 
beginning with the presentation masses which the child has previ- 
ously acquired from experience and from social intercourse. The 
teacher, through an “educating instruction,” creates knowledge 
from the former and “sympathy” from the latter. The ultimate 
objective is the formation of character by the development of an 
enlightened will, capable of making judgments on right and wrong. 


Moral judgments are absolute, springing from contemplation, in- 


capable of proof and not requiring proof. They are like the judg- 
ments passed on harmonies and discords in music. 

Ethics is thus, in the Herbartian system, a branch of aesthetics. 
It is concerned with “relations among volitions which uncondi- 
tionally please or displease.” Five such relations are distin- 
guished, corresponding to five comprehensive concepts: (1) inner 
freedom; (2) perfection; (3) benevolence; (4) right; (5) equity 
or retribution. The application of ethics to social affairs, with 
a view to the realization of a well-ordered social life, can be de- 
scribed as a moral technology, comprising politics and pedagogy. 

Herbart’s educational theories thus form part of a compre- 
hensive and closely knit philosophy. But, though presented. as 
“deduced” from general principles, they are also the expression 
of his personal cast of mind. His own talents and interests were 
such that the “educating instruction” which he imparted to his 
pupils combined science and the humanities in a balanced way 
seldom achieved in systems of education. The conflict between 
the demand for specialization and the demand for a general edu- 
cation was resolved by him in the formula “Every man must have 
a love for all activities, each must be a virtuoso in one.” Similarly, 
his resolution of the conflict between the demand for freedom and 
self-expression and the demand for discipline had its theoretical 
basis in his treatment of the subject of “individuality.” 

BrsuiocraPHy.—There are collected editions of Herbart’s works by 
G. Hartenstein, 12 vol. (1850-52; reprinted 1883-93), and by K. Kehr- 
bach and O. Fliigel, 19 vol. (1887-1912). The most important books, 
other than those mentioned in the text above, are: Hauptpuncte der 
Metaphysik (1808) ; Allgemeine practische Philosophie (1808); Lehr- 
buch sur Einleitung in die Philosophie (1813; 4th ed., 1837); Allge- 
meine Metaphysik, 2 vol. (1828-29) ; Umriss pidogogischer Vorlesungen 
(1835; 2nd ed., 1841); and Psychologische Untersuchungen, 2 vol. 
(1839-40). English versions of his educational writings include: The 
Science of Education (1892), Letters and Lectures on Education 
(1898); A B C of Sense Perception and Minor Pedagogical Works 
(1896); The Application of Psychology to the Science of Education 
(1898) ; Outlines of Educational Doctrine (1901). 

For biography see T. Fritzsch, J. F. Herbarts Leben und Lehre 
(1921); Georg Weiss, J. F. Herbart: Grundriss seines Lebens (1926). 
The best introduction to Herbart’s philosophical psychology in English 
is G. F. Stout’s essay (1888), republished in Studies in Philosophy and 
Psychology (1930). See also Christian Ufer, Introduction to the Ped- 
agogy of Herbart, Eng. trans. (1895) ; H. M. and E. Felkin, An Intro- 
duction to Herbart’s Science and Practice of Education (1895) ; Charles 


412 


de Garmo, Herbart and the Herbartians (1895); J. Adams, The 
Herbartian Psychology Applied to Education (1897) ; W. Kinkel, J. F. 
Herbart (1903); A. Darroch, Herbart and the Herbartian Theory of 
Education: a Criticism (1903); C. I. Dodd, Introduction to the 
Herbartian Principles of Teaching (1904); J. Davidson, A New Inter- 
pretation of Herbart’s Psychology (1906) ; F. H. Hayward, The Mean- 
ing of Education as Interpreted by Herbart (1907); R. D. Chalke, 
A Synthesis of Froebel and Herbart (1912); G, Weiss, Herbart und 
seine Schule (1928); D. McMurry, Herbartian Contributions to His- 
tory Instruction in American Elementary Schools (1946). 
(C. A, Ma.) 

HERBERT, a family with widespread ramifications through- 

out Wales and the borderland, is descended from four stocks of 
common origin in the 15th century, when the surname of Herbert 
was first assumed instead of keeping to the Welsh custom of re- 
taining pedigrees. Originally freeholders and minor officials in 
southeast Wales, the family established its fame and fortune out- 
side Wales when the first Herbert (c. 1423—69), known as “Black 
William,” became a London merchant. He rose under the pa- 
tronage of Warwick the kingmaker to be a prominent Yorkist and 
was made earl of Pembroke (1468), but was defeated at the battle 
of Edgecote and beheaded (1469). His son William (c. 1455-91), 
2nd earl, exchanged the earldom of Pembroke for that of Hunting- 
don (1479), leaving one daughter from whose marriage to Sir 
Charles Somerset are derived the Welsh interests of the earls of 
Beaufort and Worcester. 

The second line of descent was from William Herbert (c. 1506- 
70) whose father was an illegitimate son of Black William. From 
modest beginnings at court William Herbert rose to be earl of 
Pembroke, a title re-created in his favour (1551); married a sister 
of Queen Catherine Parr, retained great influence at court over 
four reigns and founded one of the wealthiest landed families in 
England and Wales, with the family seat at Wilton House, built by 
Inigo Jones. Sidney Herbert (1810-61) (see HERBERT OF LEA, 
Smney HERBERT, 1st Baron) statesman and supporter of Florence 
Nightingale, also came from this branch of the family. Sidney 
Charles Herbert (1906- ) succeeded his father as 16th earl in 
1960. 

Sir Edward Herbert (d. 1595), a younger son of William, the 
Tudor earl of Pembroke, and Ann Parr, founded the third line by 
the purchase (1587) of the lordship of Powis, with its castle near 
Welshpool. The barony of Powis was created (1629) in favour 
of Edward’s son, William (c. 1573-1656), whose grandson William 
(c. 1626-96), was made earl of Powis (1674) (see Powrs, EARLS 
AND MARQUESSES OF). 

In many ways the most interesting branch of the family is that 
founded by Black William’s nephew, Sir Richard Herbert (1463- 
1539), who settled at Montgomery (c. 1509) and rose to promi- 
nence in local affairs in the reign of Henry VIII. Offshoots of this 
branch are later found in every corner of south and mid-Wales. 
Among Sir Richard’s great-grandchildren were the poet George 
Herbert (1593-1633) and Edward (1583-1648), Lord Herbert of 
Cherbury, the diplomat and writer (see HERBERT oF CHERBURY, 
Epwarp HERBERT, Baron). (Te J-P) 

HERBERT, GEORGE (1593-1633), English devotional 
poet, of the metaphysical school of John Donne, was born on 
April 3, 1593, the fifth son of Sir Richard and Lady Magdalen 
Herbert and a brother of Lord Herbert of Cherbury. His father 
died when George was three years old and his mother watched 
over the education of her seven sons (the youngest, William, was 
born posthumously) and three daughters. She was a woman of 

exceptional gifts of character and intellect and her influence over 
George was strong. John Donne, who was her friend for over 20 
years, eulogized her in a funeral sermon and in his poem “The 
Autumnal,” George was taught by a tutor until he was 12 and 
then, or soon after, was sent to Westminster school. In 1608 he 
was elected to a scholarship at Trinity college, Cambridge. In the 
following year his mother married her second husband, Sir John 
Danvers, 20 years her junior. In 1610 Herbert sent his mother, 
for New Year's day, two sonnets upon the theme that the love of 
God is a fitter subject for verse than the love of woman. These 
are his earliest known poems, and religious devotion was to remain 
his sole poetic theme. In 1614 he was elected to a minor, and in 
1615 to a major, fellowship at Trinity college. On Jan. 21, 1620, 
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he was elected public orator of the university, a Position which 
described to his stepfather as “the finest place in the universi 
His two predecessors in this office became secretaries of sue. 
His mother had long believed that George’s vocation was 

church and she proved to be right, but for a time he was attra 
by worldly ambition. However, between 1624 and 1625 his thn 
principal patrons died, the duke of Richmond, the marquis y. 
Hamilton and King James I. í 

In 1625 Herbert was ordained deacon, which meant that he ha 
abandoned all thought of a secular career, although he did w 
formally resign the oratorship until Jan. 1628, six months after by 
mother’s death. On March 5, 1629, he married his stepfathe, 
kinswoman, Jane Danvers. On Sept. 19, 1630, he was ordain 
priest and for the brief remainder of his life (he died on March) 
1633) he lived and worked as a rural parish priest at 
Wiltshire. George and Jane had no children of their own but thy 
made a home for the three orphaned daughters of his sister, Hy 
saintly devotion to his duties as country parson were described by 
his friend Nicholas Ferrar in a preface to the first edition of 
Herbert's poems, published in 1633. At Bemerton Herbert woe 
The Priest to the Temple, a prose treatise on the duties of a paid 
priest; he also revised his earlier poems and wrote many mort- 
probably more than half the extant poems were written there, Hi 
also translated Luigi Cornaro’s Treatise on Temperance and 
notated Valdesso’s Considerations (his comments demur at th 
unorthodox mysticism of Valdesso and reassert the orthodox di 
trine upon grace and salvation), Both at Cambridge and 4f 
Bemerton music was Herbert’s recreation; he played ‘the lit 
and composed musical accompaniments for some of his om 
poems. 

Herbert’s poems were not published in his lifetime though som 
must have circulated in manuscript since he was well known at 
poet many years before his death, On his deathbed he senti 
manuscript volume to Nicholas Ferrar for him to publish or de 
stroy, as he thought fit, He described the poems as “a pictured 
the many spiritual conflicts that have passed between God and nij 
soul, before I could subject mine to the will of Jesus my Mas 
in whose service I have now found perfect freedom,” Ferrar 
lished the volume and gave it the title The Temple which hast 
mained in all the subsequent editions. Herbert's account of 
subject matter applies better to some of the poems than to othe 
A few poems, notably the first, “The Church Porch,” are 
ristic, didactic reminders of Christian morals and obse 
Others are renderings of particular Christian doctrines or 
church ritual, Many, however, do record a conflict, between 
love of God and the temptations of worldly ambition, 0f 
oscillations between religious joy and spiritual lassitude. 
neither are the doctrinal poems coldly impersonal nor the pel 
poems merely autobiographical, The latter express the veal be 
experience of devout Christians and imply precise doci val fi 
liefs, so that no sharp dividing line separates the perso 
the less personal poems. ( of t 

Herbert is usually described as a metaphysical poet alee 
school of John Donne), He resembles Donne in his pi se 
for words in common use, in his ability to imitate mM vel 


i 


rhythms of speech and in the logical structure of mat) P 
But his conceits are less startling than Donne’s and less b 


upon wide-ranging intellectual curiosity. In Herbert’s Ps i 
paradoxes of Christian doctrine are illustrated by €m% i 
allegories and by analogies with homely workaday aio 
He wrote for a less sophisticated audience than Donne siret 
he assumed that his readers would have an intimate kno at 
the Bible and of the doctrines and ritual of the Anglican 


alla 
of the craft of verse. 


i PLA 
Berocrarny.—The Temple: Sacred Poems and pria A 
tions, ed. by Nicholas Ferrar (1633); between 1633 an picket 
were 13 editions of Herbert's poems; Works, ed. by Vi hy 
2 vol., with S. T. Coleridge’s notes (1835-36); Works, o, 
Hutchinson (1941), the standard text. See also Izaal 
Life of Mr. George Herbert (1670); Joan Bennett, Four 
Poets (1934); Rosemond Tuve, A Reading of George Her (Jo. 
J. H. Summers, George Herbert (1954). 


Herbert was a versatile master of metrical form and o 
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HERBERT, VICTOR (1859-1924), U.S. composer of oper- 
ettas and light music, was born in Dublin, Ire., Feb. 1, 1859. He 
received thorough musical training in Germany, where he became 
active as a composer and violoncello virtuoso (studying with Max 
Geifritz and Bernhard Cossmann respectively). In 1886 he went 
to the United States with his wife (Therese Forster), who became 
a prima donna in the Metropolitan Opera, and played in the 
Metropolitan orchestra and under Anton Seidl and Theodore 
Thomas. His earlier compositions, romantic and melodious, were 
performed by the New York Philharmonic society; he himself 
was soloist in his two cello concertos. 

In the United States Herbert won fame as a composer of bril- 
liant: operettas and also as a conductor. In 1893 he assumed lead- 
ership of the celebrated 22nd regiment band (formerly P, S. 
Gilmore’s); from 1898 to 1904 he conducted the Pittsburgh Sym- 
phony orchestra; in the latter year he organized his own concert 
orchestra, which was immensely popular throughout the country. 
He energetically led the fight for favourable copyright legislation, 
passed in 1909, and he benefited all American composers by taking 
a leading role in the founding of ASCAP (American Society of 
Composers, Authors and Publishers) in 1914. 

Herbert’s first operetta was Prince Ananias (1894). It was fol- 
lowed by more than 40 others, many of them of great impor- 
tance in operetta literature. Among the best are The Serenade 
(1897), The. Fortune Teller (1898), Babes in Toyland (1903), 
Mlle. Modiste (1905), The Red Mill (1906), Naughty Marietta 
(1910), Sweethearts (1913), The Only Girl (1914), and Eileen, 
first performed as Hearts of Erin (1917). His operetta music was 
superbly orchestrated. He also wrote two grand operas, Natoma 
(1911) and Madeleine (1914), and the music for the motion pic- 
ture The Fall of a Nation (1916). The last-named work was 
probably the first original symphonic score composed for a feature 
film, thus a landmark in music and cinema history. Late in life 
he wrote for revues, notably the Ziegfeld Follies. He died in New 
York city May 26, 1924. 

See E. N. Waters, Victor Herbert: a Life in Music (1955). 

(E. N. W.) 

HERBERT OF CHERBURY, EDWARD HERBERT, 
Baron (1583-1648), courtier, soldier, diplomat, poet, historian 
ind philosopher, was born at Eyton on Severn on March 3, 1583, 
and educated at University college, Oxford. On the accession of 
ae I in 1603, he presented himself at court and was created 
Ape of the Bath, He served in the Netherlands in 1610 
i mine Edward Cecil, and distinguished himself at the capture 
iis from the emperor Rudolph II. He then traveled in 
hie ag his return in 1617 Herbert fell ill and at that time, 
De Vent Is castle at Montgomery, he began work on his book 
bs i ate. Shortly afterward, through the influence of the duke 
with th sy he was made ambassador at Paris, but a quarrel 
A vi luc de Luynes occasioned his recall in 1621. Herbert re- 
DE fe embassy in Feb. 1622, and tried to promote the mar- 
‘isis H ween Charles and Henrietta Maria and thus secure the 

ig ie of Louis XIII for the unfortunate elector palatine. On 
Castle J See in April 1624, he received the Irish peerage of 

i land and belatedly, in 1629, the English barony of Cher- 
attended pity appointed a member of the council of war in 1632 ; 

i arles I at York in 1639, and was imprisoned by parlia- 
Cause,” a sae for urging the addition of the words “without 
ar on parli € resolution that the king violated his oath by making 

e king's ament, He retired to Montgomery castle and refused 
that of mm Summons. Herbert’s attitude in the Civil War, like 
little mee Peers, tended toward neutrality. He had received 
haps his for the expenses incurred in the royal service and per- 
tude arias toward Charles I was affected by the ingrati- 
Sept. 5, 4 oh ich he believed himself to have been treated. On 
Making’ a 4, he surrendered the castle to the parliamentarians, 
dicates th a Stipulation for the safety of his library, which in- 

$ lids ion in which his interests had increasingly turned. 
Herbert i “ography, first published by Horace Walpole in 1764, 
i tote, “a man may have quickly more than he needs of 
But this book, which has formed poster- 


ity Fried and logic.” 
* of Herbert's character, distorts the truth about him. 
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He died in London on Aug. 20, 1648. Herbert’s epitaph, written 
by himself, recorded nothing but the fact of his authorship of 
De Veritate. 

The De Veritate prout distinguitur a revelatione, a verisimile, 
a possibile, et a falso (English translation by M. H. Carré, 1937) 
was Herbert’s most important book and his most significant 
achievement. First published in Paris in 1624, it was translated 
into French in 1639, but not into English until 1937. Abstract, 
obscure, repetitious, and couched in barbarous Latin, it had no con- 
temporary influence, but was nonetheless an original and impor- 
tant book. In revulsion from the dogmatic confusion of the period 
after the Reformation, Herbert advanced a scheme of natural reli- 
gion, consisting of five basic notions which he believed to be 
common to all religions and to be in accordance also with reason, 
Later exponents of these and similar ideas acclaimed Herbert as 
the founder of a school, and as the father of the English deism. 
Herbert’s argument was indeed the first of its kind to be pub- 
lished by a British writer, but the originality was less in having the 
ideas than in daring to publish them, However, a religion consist- 
ing of the simplest elements believed to be common to all creeds, 
was the outcome of the application of Herbert’s thinking to only 
one sphere of experience, and this particular application of Her- 
bert’s thought obscured and even perhaps contradicted the most 
original and profound of his insights. For Herbert, with his “com- 
mon notions,” was attempting the study, not of history or of com- 
parative religion, but of the formal conditions of all experience. 
His deepest preoccupation was not with ideas on morality and 
religion which could be said to be common to all peoples, but with 
the uniformities of the processes of the mind. His method was 
less an appeal to universal consent than to introspection. Herbert, 
by the imprecision of his thought, was himself responsible for 
confusion here. Moreover, his own interest in the problems of 
religion, as witnessed by his further works, De Causis Errorum 
(1645), De Religione Laici (1645) and De Religione Gentilium 
(1663), which were all in a sense appendices to the appendix to 
De Veritate, meant that his great work came at the head, not of a 
school of metaphysics, but of a dynasty of English antiecclesi- 
astical theologians. At its profoundest level the thought of Dé 
Veritate marked Herbert out as an isolated and prophetic figure. 
At his best he anticipated not only the Anglo-Scottish philosophers 
of “common sense,” as they themselves recognized, but also Kant 
and modern critical philosophy. 

Herbert’s other works include Expeditio Buckinghami ducis 
(1656), The Life and Reign of Henry VIII (1649), written at the 
request of Charles I and for long a standard work, and a volume 
of poems (1665; mod. ed. by G. C. Moore Smith, 1923). An im- 
portant book of 242 lute pieces collected by Herbert and including 
some of his own compositions is in the Fitzwilliam museum, 
Cambridge. 


BreiocrapHy.—C. de Rémusat, Lord Herbert de Cherbury (1874); 
C. Giittler Eduard, Lord Herbert von Cherbury (1897). There is a 
critical discussion of Herbert’s life and philosophy in the translated 
edition of De Religione Laici by H. R. Hutcheson (1944). 


HERBERT OF LEA, SIDNEY HERBERT, ist Baron 
(1810-1861), English statesman notable for his association with 
Florence Nightingale to improve sanitary conditions in the British 
army during the Crimean War, was born at Richmond, Surrey, on 
Sept. 16, 1810. He was educated at Harrow and Oriel college, 
Oxford, where he was a member of that group of brilliant young 
men, including his close friend W. E. Gladstone, who first at- 
tained prominence as admirers of Sir Robert Peel. 

Sitting for Wiltshire from 1832 onward, Herbert served under 
Peel as secretary of the board of control in 1834-35, and as sec- 
retary to the admiralty between 1841 and 1845, when he joined 
the cabinet as secretary at war. The ministry resigned in 1846 
after the repeal of the corn laws, and Herbert soon emerged as a 
leading Peelite. From 1852 he was again secretary at war until 
Lord Aberdeen’s coalition fell in 1855, when he briefly became 
colonial secretary under Lord Palmerston. During the Crimean 
War, which revealed grave weaknesses in military administra- 
tion, Herbert strove for improvement, and the Sebastopol com- 
mittee on the conduct of the war reported favourably on his ef- 
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forts. Thereafter, in conjunction with Florence Nightingale, his 
personal friend, whom he had first sent out to Scutari, Turkey, 
Herbert promoted successive inquiries, notably the royal commis- 
sion of 1856, with a view to extensive reform. His opportunity 
came when he entered Palmerston’s ministry of 1859 as secretary 
for war; but under protracted strain his health broke down. 
Herbert was raised to the peerage in 1860, and died at Wilton, near 
Salisbury, on Aug. 2, 1861, shortly after his resignation. 

Highly regarded and much loved by his contemporaries, Herbert 
was a charming, talented man, who failed to fulfill his early prom- 
ise and is best remembered for his collaboration with Florence 
Nightingale. Frail and sensitive, with a keen sense of personal 
responsibility, he could not survive the physical and psychological 
stresses of the Crimean War and its aftermath; but he succeeded 
in initiating important reforms at the war office. (A. F. T.) 

HERBIG, GUSTAV (1868-1925), German scholar in Etrus- 
can, was born on June 3, 1868, at Kaiserslautern (Pfalz) and 
educated at the universities of Munich and Leipzig. He came 
much in contact with Carl Pauli, the university librarian at 
Munich, who was also editor of the Corpus Inscriptionum Etrus- 
carum (begun in 1893, still incomplete), the foundation of all 
modern scientific study of Etruscan. His successive appointments 
as Pauli’s successor, as professor at Rostock (1913), where he 
served as rector in its quinquecentennial celebrations (founded 

1419), at Breslau (1921) and finally at Munich again (1922) gave 
him enough leisure to pursue his study of Etruscan. Besides his 
editorial work, he contributed many articles directed at the solu- 
tion of its problems on the combinatorial method. He died in 
Munich on Oct. 1, 1925, (J. Wx.) 

HERCEGOVINA: see Bosn1A-HERCEGOVINA. 

HERCULANEUM, an ancient city of Campania, Italy, with 
not more than 5,000 inhabitants, destroyed, together with Pompeii 
and Stabiae (gq.v.), by the Vesuvius eruption of A.D: 79; in mod- 
ern times the town of Resina lies over part of it. The city was 
situated about 5 mi. from Neapolis (Naples), at the foot of Mt. 
Vesuvius, along the coast road which led from Neapolis to Pompeii 
and from there on to Stabiae and Nuceria (Nocera Inferiore), Its 
position on a promontory deeply channeled by stream beds is 
known from the ancient writers Strabo and Sisenna; but the orig- 
inal features of these places were greatly altered as a result of 
the eruption of 79, when the town and its surroundings were 
buried beneath an enormous semifluid mass of volcanic matter 
which solidified into tufa. 

Ancient tradition connected Herculaneum with the name of the 

Greek hero Heracles, an indication that the city was of Greek 

origin; and in fact its plan suggests that of the Greek city of 

Neapolis, although the remains of the monuments so far discov- 

ered relate to the Samnite and even more to the Roman period of 

the city rather than to its more ancient phase. There is, however, 

historical evidence that toward the end of the 6th century B.C: a 

primitive nucleus of Oscan inhabitants (the most ancient Campa- 
nian people) came under the Greek hegemony first of Cumae and 
then of Neapolis, which ruled the whole of the Campanian coast 
and the islands of the Bay of Naples, and that it was not until the 
4th century B.C. that Herculaneum came under the domination of 
the Samnites. The city became a Roman municipium in 89 B.C. 
when, having participated in the Social War (“war of the allies” 
against Rome), it was defeated by T. Didius, a legate of Sulla. 
Herculaneum was severely shaken by an earthquake in A.D. 62 
or 63 and the serious damage suffered by its public and private 
buildings had not yet been repaired when it was buried by the 
Vesuvius eruption of 79. As the number of human remains found 
during the excavations was exceedingly small, it may be assumed 
that, unlike the people of Pompeii, most of the inhabitants suc- 
ceeded in escaping toward Naples, in the opposite direction to 
the fall of lapilli and ashes. p 

The particular circumstances in which Herculaneum was buried, 
very unlike those of Pompeii, led to the formation over the city 
of a compact mass of tufaceous material, from about 50 to 60 ft. 

deep. This, although making excavation very difficult, preserved 
Herculaneum from being tampered with and looted and, because 
of the special conditions of humidity of the ground, made pos- 
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sible the conservation of wooden frameworks of houses Ww 
furniture, cloth and food. Thus Herculaneum offers af de 
impression of private life that is only with difficulty achieved j 
. : H i 
other centres of the ancient world. Excavation began in the 18th 
century, when all memory of the existence of Herculaneum 
been lost for centuries and the only available reports of it wer 
those which had come down through the ancient authors, without 
any precise information as to the exact position of the ancient 
city. Quite by accident, in 1709, during the digging of a well, 
wall was discovered which was later found to be a part of the 
stage of the Herculaneum theatre; this was lined with precios 
columns and statues that unfortunately have been largely dis. 
persed among various museums outside Italy. More regular ey 
cavations were started in 1738 under the patronage of the king of 
Naples, Charles of Bourbon (later Charles III of Spain), with the 
sole object of recovering statues, paintings, mosaics and domestig 
furniture and with no particular interest in architecture of th 
buildings. Because of the depth and the hardness of the growd, 
the excavations were carried out by means of wells and under 
ground tunnels, and the objects discovered served to form am» 
seum in the neighbouring royal villa of Portici, from which they 
were subsequently transferred to the National museum at Naples, 
By the excavations carried out between 1738 and 1765 the Portici 
museum was enriched with magnificent paintings and a group of 
portrait statues which came from a building thought to be thea: 
cient basilica of Herculaneum and, in addition, with a large num 
ber of bronze and marble works of art recovered from a suburban 
villa, called “the Villa of the Papyri’’ because of its having con 
tributed a whole library of ancient papyri in Greek. ‘These papyt, 
on philosophical subjects of Epicurean inspiration, preserved it 
the Oficina dei papiri in the Biblioteca Nazionale of Naples, have 
been only partly read. Of this fruitful period of excavation ther 
is extant an outline plan, traced by Frar.cesco la Vega, showin 
the network of tunnels, as well as a plan of the Villa of the Papyi 
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ed by the Swiss Carl Weber. The excavations were re- 
jn 1823 with the intention of discontinuing the tunneling 
and working from above ground, a method used with success at 
Pompeii; up to 1835 the work proved of value by bringing to light 
the first houses of Herculaneum, among which was the peristyle 
of the House of Argus. Abandoned and again resumed in 1869, 
after the unification of Italy, the excavations continued until 
1875 when, because of the poor results obtained and the presence 
of the inhabited dwellings of Resina, they were abandoned al- 
T; 

pe the efforts of the English archaeologist Charles Waldstein 
to internationalize the excavations at Herculaneum (1904) by col- 
lecting contributions for this purpose from various nations in 
Europe and America, the work was finally resumed in May 1927 
with Italian state funds and with the object of conducting the 
excavations with the same continuity as those of Pompeii. The 
results of this work, interrupted only by World War II, make 
it possible to have a clear idea of the ancient city. The larger 
decumanus (“main road”), which also formed one side of the 
quarter of the forum with its public buildings, marks the limit be- 
tween the completed excavations and those still in progress. The 
insulae (blocks) to the south of the decumanus have developed in 
a strictly geometrical pattern facing the cardines (“crossroads”), 
as far as the rim of the promontory. This was blocked by a wall, 
above which project the nobler houses, enjoying a view of the bay 
(House of the Deer, House of the Mosaic Atrium). Inside the 
residential quarter houses of rich republican and patrician con- 
struction (Samnite house, House of the Bicentenary, House of 
the Wooden Partition) alternate with houses of the middle class, 
also finely decorated (House of the Skeleton, House of Poseidon 
and Amphitrite, House of the Carbonized Furniture), or with 
houses of the commercial and workshop variety, of no less interest 
for the daring variations to be found on the traditional scheme 
of the ancient house (¢.g., the House of opus craticium [walls of 
timber, rubble and mortar], a typical example of a house con- 
taining separate apartments). 

The public monuments uncovered include the palaestra (sports 
ground), with a large portico surrounding a vast central piscina 
(swimming pool), and two thermae (baths), of which one is next 
to the forum quarter and the other outside the city gate; the sec- 
ond bath is in a remarkable state of preservation, having remained 
Practically entirely protected against the flow from the eruption. 
poration continues, since the demolition of part of Resina, in 
ae of the forum of the ancient city in search for its principal 

paang religious buildings: temples, basilica and senate house. 
Past Pec: Waldstein and L. Shoobridge, Herculaneum: 
(1908); A Rane Future (1908); E. R. Barker, Buried Herculaneum 
Sth ed. (1959) Re I nuovi scavi di Ercolano (1958), Herculaneum, 
See also M. Brion 5 photographs and a general account of discoveries 
(1960), » Pompeii and Herculaneum: the Glory GER Hea 
, 
ANDRGCEAN ODE CARVALHO E ARAUJO, ALEX- 
Who with if 10-1877), Portuguese historian, novelist and poet, 

sabe meida Garrett introduced romanticism into Portugal. 
revolt rn in Lisbon on March 28, 1810. After taking part in 

Deland rae the absolute power of Dom Miguel, he fled to 
ished the lib ne oem in 1832 with the army that estab- 
ate A Voz nys regime in Portugal. _ His first important works 
of 1836, ARH roleta, a lampoon against the popular revolution 

X avil ay eet do Crente (1838), poems referring mostly 

ns editor cv y igen 1832 and 1834. From 1837 to afso be 
Penny Magazin Panorama, a review influenced by the Eng! 

issued later į be in which he first published the historical novels 

A im book form (Lendas e narrativas, 2 vol., 1851) and 

Was ote bythe co the new European literary tendencies. He 

shoulg compl y the conviction that an important cultural reform 

the Cortes plete the reform of political institutions, Elected to 

Ucation, mM 1840, he campaigned for a democratic reform of 
toriari António Bernardo da Costa Cabral established an au- 
brari a regime and Herculano withdrew from politics. As li- 
devote all ii 1839 of the Royal Library of Ajuda he was able to 

S time to the composition of the História de Portugal. 


produc 
sumed 
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This work was preceded by some preparatory essays (Cartas sobre 
a história de Portugal, 1842; Apontamentos para a história dos 
bens da Coroa e dos forais, 1843-44); and by historical novels, 
all showing the influence of Sir Walter Scott and Victor Hugo, 
which introduced this literary genre into Portugal: Eurico o 
presbítero (1844), a narrative in poetical prose of the Arab in- 
vasion of the peninsula; O Bobo (1843), dealing with the origins 
of the Portuguese monarchy; and O Monge de Cister (1848), set 
in the reign of John I. 

In 1846 appeared the first volume of História de Portugal. - One 
of the finest achievements of romantic historiography, this work 
covers the political and social history of Portugal to 1279 and 
resembles Jacques Thierry’s Histoire du Tiers Etat (1853) in 
stressing the origin and rise of a middle class. To his contempo- 
raries its most striking characteristic was its exposure of many 
traditional legends, such as the appearance of Christ to the first 
king of Portugal in the battle of Ourique. Attacked by the clergy, 
Herculano answered by denouncing their ignorance and fanaticism. 

In 1851 the Costa Cabral regime was overthrown by the move- 
ment of the “Regeneração,” in which Herculano took part. To sup- 
port the new regime and to combat the right-wing elements which 
were undermining it, he helped to found two newspapers, O Pats 
(1851) and O Portuguez (1853), in which he wrote against political 
centralism and the increase in clerical influence. To this period 
belongs Da origem e estabelecimento da Inquisição em Portugal 
(1854-59; Eng. trans. 1926). Based on hitherto unknown docu- 
ments, it attempted to demonstrate that royal absolutism and 
clerical power were allies in the confiscation of the property of the 
“New Christians” (converted Jews) through the Inquisition. 
Herculano was a Roman Catholic of strong opinions and during 
his early literary career he tried to reconcile Catholicism and 
liberalism (Pároco da Aldeia, 1844), but his quarrel with the clergy 
and the revival of clerical influence made him consider Ultra- 
montanism the main enemy of liberal institutions. He protested 
against the Concordat of 1857, led the campaign against the restora- 
tion of the monastic orders and advocated civil marriage. His 
book on this subject, Estudos sobre o casamento civil (1866), was 
immediately placed on the Roman Index. From 1871 he was 
opehly critical of the new dogmas of the Immaculate Conception 
and papal infallibility. 

The fourth and last volume of the História de Portugal was is- 
sued in 1853. Grieved by the appointment of a personal enemy as 
director of the national archives in 1856, Herculano then ceased to 
write and turned to farming in Vale de Lobos, near Santarém. 
However, he continued to direct the compilation of the Portugaliae 
Monumenta Historica (vol. 1, 1856) and began to collect his es- 
says and polemical writings in Opusculos, 6 vol. (1873-84), which 
contains some of his best work: vigorous polemic, forceful in ex- 
pression and terse and elegant in style. He died at Santarém on 
Sept. 13, 1877. 

Herculano impressed his contemporaries deeply not only by his 
works but by his austere and adamant character. He refused all 
official honours but enjoyed a national prestige equalled only by 
that of Victor Hugo in France. His collected works were edited in 
33 vol. by Livraria Bertrand. 

BIBLIOGRAPHY.—A. Romero Ortiz, La literatura portuguesa en el 
siglo xix (1869) ; C. Portugal Ribeiro, Alexandre Herculano, a sua vida 
e a sua obre, 2 vol. (1933-34) ; A. J. Saraiva, Herculano e o Liberalismo 
em Portugal (1949). (A. J. Sa.) 


HERCULES, the latinized.form of the name of the most 
famous Greek legendary hero, Heractes (Greek Herakles). Its 
probable meaning, “glorious gift of Hera,” shows that he cannot 
have been originally a god, for no Greek god ever has a name com- 
pounded of that of another deity. Behind his very complicated 
mythology there is probably concealed a real man, perhaps a 
chieftain-vassal of the kingdom of Argos. 

His legend gives him divine parentage. Zeus, wanting a son 
who should be powerful among both gods and men, begot him by 
Alcmene, granddaughter of Perseus, taking for this purpose the 
likeness of her absent husband, Amphitryon (g.v.). Zeus then 
solemnly swore that the son of the Perseid house whose birth was 
expected should become ruler of Greece. But his wife, Hera, 
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furiously jealous, frustrated this 
design by bringing to premature 
childbed the wife of Sthenelus, © 
another descendant of Perseus, 
and by simultaneously delaying 
the birth of Heracles. It was 
therefore Sthenelus’ son, the 
sickly Eurystheus, who was born 
first and became king; and when 
Heracles grew up he had to take 
service under him and suffer be- 
sides, throughout his life, the 
vengeful persecution of Hera. 
His first exploit, indeed, was the 
strangling of two serpents which 
she sent to kill him in his cradle, 
Heracles spent his early youth 
in learning accomplishments and 
in developing his strength. He — 
began his saga of deeds by killing 
the lion that was ravaging the 
herds of his mother’s husband, 
Amphitryon. Then he waged a 
victorious war against the king- 
dom of Orchomenus in Boeotia, 
and married Megara, one of its 
royal princesses. But he killed her and their children in a fit of 
madness sent by Hera; and, probably in consequence of this, was 
obliged to become the servant of Eurystheus. He it was who im- 
posed upon Heracles the famous Labours, later arranged in a cycle 
of 12, usually as follows: (1) the slaying of the lion of Nemea, 
whose skin he thereafter wore; (2) the slaying of the nine- 
headed hydra (g.v.) of Lerna; (3) the capture of the elusive hind 
(or stag) of Arcadia; (4) the capture of the wild boar of Mt. 
Erymanthus; (5) the cleansing, in a single day, of the cattle 
stables of King Augeas (q.v.) of Elis; (6) the shooting of the 
monstrous man-eating birds of the Stymphalian marshes; (7) the 
capture of the mad bull that terrorized the island of Crete; (8) 
the capture of the man-eating mares of King Diomedes of the 
Bistones; (9) the taking of the girdle of Hippolyte, queen of 
the Amazons; (10) the seizing of the cattle of the three-bodied 
giant Geryon, who ruled the island Erytheia (“Red”) in the far 
west; (11) the bringing back of the golden apples kept at the 
world’s end by the Hesperides; (12) the fetching up from the lower 
world of the triple-headed dog Cerberus (g.v.), guardian of its 
gates. 
This stylized cycle is composed of various elements quite sepa- 
rate in origin and significance. There is little doubt, for exam- 
ple, that the 11th and 12th labours, which take place in the other 
world, represent a forcible seizure of immortality and are parallel 
to the adventure in Homer’s /liad where Heracles fights and 
wounds Hades. Even the tenth is only a more disguised version 
of the same theme; for the killing of the giant Geryon and the 
plundering of his cattle is a “harrowing of Hell.” The fifth labour 
is a typical local folk-tale. King Augeas’ immense herds included 
12 white bulls sacred to his father, the sun-god Helios. When 
Heracles had cleansed their stables by turning the river Alpheus 
(mod. Gr. Alfios) through them, Augeas refused him his promised 
reward of a tenth of the herd and so deserved his eventual de- 
struction in a war with Heracles. 
The cycle of the Labours contains, in addition to the main ex- 
ploits, a series of minor adventures, For example, during the 
fourth labour, Heracles met and fought the fabulous centaurs, half 
men, half horses; during the 11th, he wrestled with and finally 
slew the giant Antaeus, son of Earth. Having completed the La- 
bours, Heracles undertook further enterprises, including warlike 
campaigns. Other notable incidents are his struggle with Apollo 
for the sacred tripod of the oracle at Delphi, which Zeus stopped 
by throwing a thunderbolt between the combatants; and his share 
in the battle of the gods and giants. He also features, as some- 
what of an intruder, in the story of the Golden Fleece. Some last 
adventures precede his death and apotheosis. 
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He fought and vanquished the river-god Achelous 
of Deianeira, whom he wished to make his second wi! 
taking her home, the centaur Nessus tried to vio 
Heracles shot him with one of his arrows, which he’ 
by dipping them in the poison of the hydra. The ce 
bade Deianeira preserve the blood from his wound, 
wearing a garment rubbed with it would love her fo; 
several years of married life with Deianeira, Herac] 
in love with Iole, daughter of Eurytus, king of Oecha 
repulsed by Eurytus when he demanded her, and the 
further complicated by his killing Eurytus’ son Iphitus, 
he had to go into exile for a year as slave to the 
Omphale, who set him to do women’s work. Acc 
accounts, Heracles loved her and served her to gain 
Returning, he captured Oechalia and took Tole priso 
Deianeira, realizing that this maiden was a dangerous 
Heracles a garment smeared with the blood of Ne 
however, proved to be a powerful poison, and Heracl 
with terrible agonies. At last he had himself carri 
of Mt. Oeta (modern Greek Oiti), where a huge 
On this he was burned. His mortal part was consul 
divine part ascended to heaven, was reconciled to Her: 
Hebe. The story of the burning is connected with a ve 
ceremony on Oeta at which victims and also puppets 
shape were burned, and is the latest form of the p 
of the winning of immortality. 

Heracles’ saga is thus seen to be very complex. 
nesian adventures may well be in origin an exaggerated 
the exploits of a real man, a great fighter and huni 
the others may have been originally accredited to so 
afterward absorbed by him. The incident of Omphale! 
the tale of some Oriental mother-goddess and her 
There are several other traces of the identification 
with foreign gods; for example, he is equated with the 
Melqart. 

In cult he is sometimes a hero, sometimes & ` 
claimed to have been the first locality to give him di 
His titles are numerous, among the most chara 
“averter of evil” (also a title of Apollo) and “nobly 
In art and literature he is represented as an enor 
man of moderate height; a huge eater and drinker, ^ 
generally kindly but with occasional outbursts of brult 
generally wears the skin of the Nemean lion; his 


survive, of which the best known is the statue, no’ 
known as the Farnese Hercules, 

In Italy, his name was corrupted into various foi 
familiar being “Hercules” (Latin). He was wors! 
only (hero-cult not being Italian) and was princip: 
merchants and traders, although others also prayed t 
characteristic gifts of good luck or rescue from dange 
of commercial profits, etc., were often presented 
feasts held in his honour, His best-known cult was 
Maxima in the Forum Boarium (cattle market) at 
cult, though very early, is probably not to be identifi 
of any native deity. Late and artificial legends rep! 
cules as returning from the raid on Geryon’s cattle 
Italy; visiting the future site of Rome with Evan 
legendary settler, and there introducing more hum 
place of human sacrifice and teaching Evander’s people: 
himself, having earned their gratitude by killing the 
(really an ancient fire god). 

There is a completely different Heracles called th 
precise significance of whose title (literally “finger ) 
He seems to be a kind of gnome or wizard. He 
Olympic games. 

See also references under “Hercules” in the Index. 

BrstiocrarHy.—For Heracles see L, R. Farnell, Gree 
and Ideas of Immortality (1921); F. Brommer, Heracle 
Taten des Helden in antiker Kunst und Literatur (95S) 
see K. Latte, Römische Religionsgeschichte, pp. 213 ff. ( 
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HERCULES, in astronomy, a constellation of the northern 
hemisphere. Represented by a man kneeling, this constellation 
was first known as the man on his knees, and was afterward desig- 

* pated Cetheus, Theseus and Hercules by the ancient Greeks. Her- 
cules contains a famous globular star cluster (Messier 13) which 
is the finest example of such clusters in the northern hemisphere. 
‘The sun’s motion through space is directed toward a point in this 
constellation, The light of the third-magnitude star a Herculis 
varies irregularly. For the position of Hercules in relation to 
other constellations see Bee bit 5 

RCYNITE: see SPINEL. 

HERCZEG, FERENC (1863-1954), Hungarian novelist and 
playwright, a leading conservative-nationalist writer of the early 
10th century, who also played an active part in politics, was born 
at Versecz, Sept. 22, 1863. He published his first novel in 1890. 
In 1895 he founded Uj Idők, which remained for half a century 
the literary magazine of the right-wing upper and middle classes. 
His many novels contained just enough irony and social criticism 
to cause a harmless shock to the conservative public for whom 
they were written, and brought him great popularity. The main 
interest of even the best of them, such as Gyurkovics lányok 
(1893), which describes the foibles of the gentry, is in the insight 
they give into the tastes of Herczeg’s public. His social comedies, 
such as A károm testőr (1895) and Kék róka (1917), are amusing 
and skilful. Bizánc (1904) and A hid (1925) are the best of many 
historical dramas: the former is set in 15th-century Constanti- 
nople, the latter deals with the conflict between the 19th-century 
statesmen Louis Kossuth and Istvan Széchényi. Herczeg died in 
Budapest, Feb, 24, 1954. (Ds. Sr.) 

HERDER, JOHANN GOTTFRIED VON (1744-1803), 
German critic, philosopher and Lutheran theologian who exer- 
cised a great influence in the history of German thought, was born 
on Aug. 25, 1744, at Mohrungen in East Prussia, the son of poor 
parents. From the summer of 1762 he studied theology, philos- 
ophy and literature at Königsberg, coming into close contact with 
Immanuel Kant and Johann Georg Hamann. In Nov. 1764 he 
Went to teach and preach in Riga, where he published his first 
works: Uber die neuere deutsche Literatur (three collections of 
fragments, 1767) and Kritische Walder, oder Betrachtungen, die 
Wissenschaft und Kunst des Schönen betreffend (1st-3rd series, 
1769; a 4th series appeared in 1846). A sea voyage from Riga to 
Nantes, on which he set out in the summer of 1769, brought Herder 
toa deeper understanding of his destiny: the Journal meiner Reise 
m Jahr 1769, which he concluded in Paris in December, bears 
pees to the change that it effected in him. During a visit to 
Sasbourg, where he arrived in Sept. 1770 as the companion of 
tmce Peter Frederick William of Holstein, he had his momentous 
peung with the young Goethe, who was stirred to recognize his 
Wn artistic faculties by Herder’s observations on Homer, Pindar, 

akespeare, Ossian, folk songs and Hamann, 

n April 1771 Herder went to Biickeburg as court preacher. 
es which he produced at Biickeburg were fundamental to 

and alts und Drang movement, without which German classical 

H Re literature could not have come into being. Apart 

ae Abhandlung über den Ursprung der Sprache (1772) on 
dey Glia: language in human nature, his Auch eine Philosophie 
bis ichte zur Bildung der Menschheit (1774) against ra- 
teschlech in historiography, his Älteste Urkunde des Menschen- 
fünfzeh ts (1774-76) on Hebrew antiquities, his An Prediger: 
ide T Provinzialblitter (1774) and his Erläuterungen zum 

Works Reet (1775), he published two especially important 

wechsel ibe on “Shakespeare” and “Auszug aus einem Brief- 
i die z Ossian und die Lieder alter Völker” in the manifesto 
öser s1. €r Art und Kunst (1773), to which Goethe and Justus 

t also contributed, 

superinte 1 Goethe’s influence, Herder was appointed general 
con ie ent and consistory councilor at Weimar in 1776. There 

Antic ene his transition to classicism in such works as Von 

7) fs der mittlern englischen und deutschen Dichtkunst 

Menschlich astik (1778), Vom Erkennen und Empfinden der 
ie Sitten en Seele (1778), Über die Wirkung der Dichtkunst auf 

der Völker in alten und neuen Zeiten (1778), Briefe, 
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das Studium der Theologie betreffend (1780-81), Vom Geist der 
ebräischen Poesie (1782-83) and his collection of Volkslieder 
(1778-79). His work at Weimar reached its peak in Zerstreute 
Blätter (1785-97) and in the unfinished Jdeen zur Philosophie der 
Geschichte der Menschheit (1784-91), the latter work the result 
of his intercourse with Goethe. The basic premises underlying 
the deen are resumed in the dialogues Gott (1787; 2nd ed., 
Einige Gespräche über Spinozas System, 1800), in which Herder 
combines the views of Leibniz, Spinoza and Shaftesbury. In 
1788-89 Herder went on a tour of Italy. ` 

Financial difficulties, differences of opinion over the French 
Revolution and above all, his self-assertive nature which could 
not bear the proximity of a greater man, led to an estrangement 
of Herder from Goethe. On Herder’s side this resulted in a bitter 
enmity toward the whole classical movement in German poetry 
and philosophy. His Briefe zur Beförderung der Humanitat 
(1794-97) and his Adrastea (1801-03) emphasized the didactic 
purpose of all poetry, thus contradicting that very theory of the 
autonomy of the work of art which he himself had helped to es- 
tablish. With the Christliche Schriften (1794-97), the Metakritik 
zur Kritik der reinen Vernunft (1799) and the Kalligone (1800) 
Herder began his attack on Kant, whose philosophy he saw as a 
threat to his own historical view of the world. In this attack he 
had the support of C. M. Wieland and of Jean Paul. Herder died 
at Weimar on Dec. 18, 1803. 

Herder’s Thought.—Developing the image of his sea voyage 
of 1769, Herder saw himself as a literally groundless existence, 
having left the safe shore behind him and journeying into a future 
whose character it would be his vocation to decipher from the 
past so that he might call it into being in the hearts of his con- 
temporaries. Thus the present was for Herder not an end, as it 
was for the historical consciousness of the Enlightenment, but 
rather the beginning of a development. The possibilities of this 
development he anticipated, generations ahead, in his fruitful criti- 
cisms of the state of affairs in his own time: thus he anticipated 
Goethe, the brothers A. W. and F. Schlegel and also the brothers 
Jacob and Wilhelm Grimm in poetical and aesthetic theory; W. 
von Humboldt in the philosophy of language; G. W. F. Hegel in 
the philosophy of history; W. Dilthey and his followers in episte- 
mology; A. Gehlen in anthropology; and the Slav nationalists in 
political thought. By nature Herder was “more inclined to exam- 
ine and to stimulate than to direct and lead” (Goethe, Dichtung 
und Wahrheit). 

For Herder the medium of thought is feeling (Gefühl), which he 
compares to the sense of touch. Whereas sight, which his contem- 
poraries held to be the noblest of the senses, apprehends things 
at a distance, feeling has an immediate experience of reality as 
a power which reacts against man’s vital energy and makes him a 
limited being. Yet man at the same time experiences his own indi- 
vidual body as a whole which is animated throughout by himself 
and in which his vital power tries to assert itself against the uni- 
verse. At the moment when man conditions his environment as 
much as his environment conditions him, when, that is to say, he 
recognizes his limits with respect to his environment without be- 
coming dependent on it, then that precise balance of forces is 
achieved in which the individual body is converted into the 
Gestalt or “form” consummating the identification of the in- 
dividual with reality, of the internal with the external. The 
necessary precondition for this reconciliation of opposites was 
discerned by Herder in God himself, who reveals himself in the 
very process whereby the form comes into being, yet without ex- 
hausting his nature in that process. 

In describing the constitution of the form, Herder uses Leib- 
nizian concepts to illustrate ideas that J. J. Winckelmann had 
derived from the study of Greek sculpture. He does not however 
restrict the notion of form to individual bodies, but exalts it into 
a general principle whereby reality can be known. Its function is 
to reveal the world in its contradictions and at the same time 
in its unity, as a plurality of individuals in which the whole is 
yet reflected. 

For Herder, the pupil of Hamann, every act of knowledge is 
only possible through the medium of human language. 
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First of all, this is a structure of sound in which an individual 
situation of the human being in reality, experienced through feel- 
ing, finds immediate expression. Language, however, reaches its 
perfection in the objective meaning of the word. This has its 
origin in the fact that man and the world, which are united in 
feeling, separate themselves in consciousness in order to link them- 
selves anew in an “intentional” act expressly designating what had 
been dimly apprehended but not specifically recognized in feel- 
ing. Feeling and reflection thus interpenetrate each other; and 
the word, being at once sound and significance, is the cause of 
this union: “Man perceives with his understanding and speaks, 
whenever he thinks.” This unity of thought and expression ac- 
counts for the fact that every signification of something includes 
a certain emotional attitude toward that something. Thus each 
language represents a structure of categories, in which the par- 
ticularity and the outlook of its users, individuals or peoples, ex- 
press themselves. 

Herder also regarded poetry as a mode of coming to terms with 

reality, Whereas most of his contemporaries saw it either as a 
product of learning or as a means of amusement, he considered 
poetry to spring from the natural and historical environment ex- 
perienced by feeling, rather as an involuntary reaction to the 
stimulus of events than as a deliberate act: poetry’s first mode is 
the interjection, A poem so understood does not conform to the 
traditional doctrine that “poetry is like a picture” (ut pictura 
poesis), since the feeling from which it springs is the organ of a 
dynamic relationship between man and the world which is ex- 
pressed far more readily in the sound of words and in the stresses 
and rhythms of speech than in an image or an idea. Like music, 
poetry has in its lyrical essence something incommensurable with 
anything else, and its particular “logic of emotion” can be detected 
only by a “creative ear.” This “voice of feeling” achieves the 
status of art only when the poet succeeds in giving it form as an 
articulated whole. Then the expression of experience detaches 
itself from the man and from the historical environment which 
created it and becomes rounded off to constitute a world by itself. 
Even in this autonomy, however, the poem, like every form, is 
still related to the environment “which has embodied itself in it 
and transformed itself in a feeling of itself.” Such a presentation 
of time in poetic work signifies, as Herder showed in his exposi- 
tion of Shakespeare and Homer, the extension of that time: in 
the genuine poetic utterance, hitherto hidden aspects of man’s life 
are revealed by virtue of the creative function of language, 
Thenceforward these aspects can influence the understanding of 
man and his world within a linguistic community. “A poet is the 
creator of the nation around him: he gives them a world to see 
and has their souls in his hand to lead them to that world,” Poetic 
ability, effective in the individual according to time, place and 
language, belongs to man as such and is no special preserve of the 
educated, As the true “mother-tongue of mankind” (Hamann), it 
appears in its greatest purity and power in the uncivilized periods 
of every nation: this for Herder was proved by the Old Testa- 
ment, the Edda, Homer and Ossian (until his old age he always 
regarded Ossian as authentic), In such ancient poetry each na- 
tion possessed a treasury of linguistic possibilities on which even 
later poets should draw for their own work. Hence Herder’s con- 
cern to retrieve the remains of ancient German poetry as repre- 
sented in the folksongs, and his attention to Norse poetry and 
mythology, to the work of the Minnesiinger and to the language 
of Luther. 

Herder’s philosophy of history grew up from his attempt to use 
the past in order to assess the present situation and future prob- 
abilities by means of the genetic idea. This is the general back- 
ground of all his thought. In this sense he had outlined in the 
Fragmente the scheme of a typical development on the analogy 
of the ages of a man’s life, by means of which he tried to deter- 
mine the actual situation of German poetry as it then was. The 
essay on Shakespeare and Auch eine Philosophie der Geschichte 
zur Bildung der Menschheit were however the first writings in 
which, combining the effect of his personal experiences during 
his sea voyage with influences from Luther and Hamann, he gave 

proof of a deeper understanding of historical actuality, the prod- 
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uct of the contradiction between individuation and cohesion, 
the same time he had the fruitful idea of making this contradic 
itself the logical basis of historical development. , Here Fy 
exploited his concept of form (Gestalt): where two forces arg 
conflict, one can be seen as striving to persevere and to emery 
from the whole as an individual structure; and in the structure 
which has its purpose in itself, development has as it were a, 
ready attained its goal. Yet the whole is not satisfied ‘ns aa 
single form: in historical catastrophes it frees itself from the | 
chain of existing circumstances to shape a new form of thing | 
which it shatters again in turn when its time is past, Wi 
detriment to its being an end in itself, individual entity is at thy 
same time also a means, a blind unfree instrument taken or r 
jected by God in the moment of its historical significance, withoy 
consideration for fortune or misfortune, good or evil, Even the 
philosopher, himself a link in the chain of events, cannot foretell 
the future exactly: he can only trace the conditions of what isty 
come from patterns of past development, in order to counteracti 

In his /deen zur Philosophie der Geschichte der Menschheit, 
under Goethe’s influence, Herder attempted to demonstrate th 
nature and history obey a uniform system of laws, Already inthe 
development of the earth, plants, animals and even mankind, 
striving of forces was at work, aiming to establish a balance 
“determined form, individual existence.” This same phenomentn 
Herder believed could be observed as a law of “humanity” in mam 
kind’s communal life. This expression means simply the measure 
for the inner condition of a historical structure in which contend 
ing forces are reconciled. In this sense Herder traces all changes 
back to the establishing or the disturbing of an equilibrium, A 
any passing moment the measure is individual, but the principle 
of development toward form is general. If this principle doe 
not in fact rule history with the necessity of a natural law, then, 
Herder expressly emphasizes, the fault lies with man, who in hi 
freedom works against nature just so long as his sense of the 
measure of things and his reason are immature. Meanwhile ont 
must trust that growing insight and good will will lead men toat 
according to the truth that they recognize and, through the con 
flict of the nations, to reach the equilibrium of a structure em: 
bracing all mankind. 

The first collected edition of Herder’s works was produced by 
his widow, M. C, von Herder, 45 volumes (1805-20), Theres# 
critical edition by B, Suphan, 33 volumes (1877-1913). m 

See also references under “Herder, Johann Gottfried von 
the Index. 

BıBLIocRaPHY.—R, Haym, Herder nach seinem Leben und s 
Werken, 2 vol, (1880-85) ; A, Gillies, Herder (1945); R. T. Ch 
Herder: His Life and Thought (1955). For special aspects sae 
Stephan, Herder in Biickeburg und seine Bedeutung fiir die Kirch 
geschichte (1905); K. May, Lessings und Herders kunstikedn ? 
Gedanken in ihrem Zusammenhang (1923); R. Stadelmann, Dat 
storische Sinn bei Herder (1928) ; T. Litt, Kant und Herder ay Hi 
der geistigen Welt (1930) and Die Befreiung des geschicht 
Bewusstseins durch Herder (1942); F. Meinecke, Die Entstehwns it 
Historismus, vol. ii (1936). For further bibliography see K. o 
Grundriss zur Geschichte der deutschen Dichtung, vol: iy (eb 
(1916); E. Keyser (ed.), Im Geiste Herders (1953); W- wok 1) 
Herder-Studien (1960). (H. 1 pot 

HEREDIA, JOSÉ MARIA DE (1342-1905), Frendi Pg 
renowned for his sonnets, the most representative of the fe 
sians (g.v.), and the favourite disciple of Leconte de EN ibh 
was born at La Fortuna, a coffee plantation near Santiago he fron 
on Nov, 22, 1842. Through his father he was descende! 
the Conquistadores, whom he celebrated in his poetry. H J Cas 
retained an interest in Spanish culture, translating Diaz pat 
tillo’s Véridigue Histoire de la conquéte de la Nouvelle 
(4 vol., 1877-87) and the life of La Nonne Alferez (1894 waht 
mother was French, and France was always, he a at the 
country of my mind and my heart.” He was educated ¢ 
Collége Saint-Vincent, a Catholic school at Senlis, neat 
1859 he went back to Cuba and, after reading Leconte dy atit 
began writing verse. On his return to Paris in 1861, to StU) 
Ecole des Chartes, Heredia made the acquaintance © i o tht 
Coppée, Sully Prudhomme and Paul Verlaine, and we? Jy 0 
Saturday receptions of Leconte de Lisle, who painsi 
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rected his manuscripts. He also met the poet and Hellenist Louis 
Ménard, with whom he studied Greek literature and mythology. 
His verse was published in Le Parnasse contemporain (1866, 1871 
and 1876) and in Le Tombeau de Théophile Gautier (1873), and 
he was well known even before the publication of his only book 
af verse, Les Trophées (1893), which made him famous. Elected 
to the Académie Frangaise in 1894, he was appointed librarian of 
the Bibliothèque de l'Arsenal in 1901. He died at his home, the 
Château de Bourdonné, near Houdan (Seine-et-Oise) on Oct. 2, 
1905, having completed his edition of André Chénier’s Bucoliques 
7). 

adios sonnets in Les Trophées are grouped under headings 
(“La Grèce et la Sicile,” “Rome et les Barbares,” “Le Moyen Age 
et la Renaissance,” etc.) giving the impression of a miniature 
version of Hugo’s Légende des siécles. Like Gautier, Heredia de- 
lighted in “transposing” into poetry objets d'art; e.g., a vase, a 
coin, an old binding. He sought technical perfection, incorporat- 
ing into his own verse reminiscences of poets he admired, Théodore 
de Banville and Leconte de Lisle in particular. He looked for 
precise details, double rhymes, sonorous words and exotic names, 
and concentrated on making the fourteenth line of his sonnets the 
most striking. 

See M. Ibrovac, J.-M. de Heredia: sa vie, son oeuvre (1923), and 
J-M. de Heredia: Les sources des “Trophées” (1923). (E. M. So.) 

HEREDIA, a city of the province of the same name in Costa 
Rica, northwest of San José, on the central plateau and the Inter- 
American highway. Probably founded in the 1570s, the city was 
originally called Cubujuqui and Villavieja. Its first church was 
established in 1706, and the name Heredia was adopted in 1763. 
Throughout most of the colonial period the little village was sec- 
ond to Cartago in importance in Costa Rica. The majority of 
its citizens were'small farmers engaged in the tobacco trade. With 
the independence of Mexico in 1821, Heredia took the lead among 
Costa Rican towns in urging annexation to the Mexican empire 
of Agustin de Tturbide if Costa Rica could not remain attached to 
Spain. Th the 1830s Heredia was briefly the capital of Costa Rica. 
Th commercial and industrial growth it did not keep pace after 
tet uN II with some of the other Costa Rican cities. Pop. 

est.) 17,701, 

Heredia is the capital of Heredia province (area 1,119 sq.mi.; 
Pop. [1960 est.] 72,004) and centre of an important agricultural 
Tegion. Both the coffee and the tourist industry benefited from 
Improved communications, (T. L. K.) 
IEREDIA Y CAMPUZANO, JOSE MARIA DE (1803- 

89), Cuban poet, whose compositions are characterized by a 
poe melancholy and a deep awareness of nature, was born 
ae ne on Dec. 31, 1803, His father was a diplomat of liberal 
i T ‘3 Venezuela (1812-17) and in Mexico (1819-21). The 
Takat A law in Mexico and wrote his famous ode “En el 
6 Cu le Cholula in 1820. After his father’s death he returned 
pitici Riese his education and practised law. In 1823 he 
tefuge in 7 ma Conspiracy to free Cuba and was exiled, taking 
wrote his F U.S. After visiting Niagara falls (June 1824), he 
Bate t et ode “Al Niágara,” included in his volume of 

si tuai ed in New York city in 1825. At the invitation of 
e married a upe Victoria, Heredia went to Mexico in 1825, where 
is life suds except for a short visit to Cuba, spent the rest of 

ied in ee ers j api appeared in 1832. He 
ity on May 7, 1839. 

Bi > 

s oe. González del Valle, Cronología herediana (1938) ; 
2 vol, (1940-41); S (ed.), José Maria Heredia, Poestas completas, 
Ùl romanticismo Fla einen José Maria Heredia, r ed 
wra REDITY is the property in all living organisms that en- 
Otspring ae biological qualities of parents reappear in their 
Sience of pence study of heredity lies in the province of the 

e from iodine Hereditary transmission consists in the pas- 

mentary ERF to descendants of an organized collection of 
Banism’g eae fie known as genes, that condition the or- 

i “ lts environment. 
heredit ent being mainly a discussion of the mechanisms of 
'Y transmission, complements the article GENETICS, which 
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considers in broad scope the history and special disciplines of the 
science. The article GENETICS, HUMAN should be consulted for a 
special discussion of inheritance in man; see also EUGENICS. 

The following sections are included in this article: 

I. Introduction 
1. Heredity and Environment 
2. Genes, Chromosomes and Life Cycles 
II. Mendelian Inheritance 

. Inheritance in Diploid Organisms 
. Inheritance in Haploid Organisms 
. Lethal Genes 
Inheritance of Several Genes 
. Multiple Alleles 
. Chromosome Theory of Heredity 
. Linkage and Crossing Over 
. Polyploidy 
TII. Heredity of Quantitative Characters 

1. Apparent Disparity With Mendel’s Laws 

2. Multiple Factors 
. Mutation 

1, Occurrence 

2. Mutation, Crossing Over and Function of the Gene 
V. Heredity of Biochemical Characters 

1. In Man 

2. In Microorganisms 

3. In Drosophila 

4. In Flowers 

5. Summary 
. Cytoplasmic Heredity 

VII. Heredity in Bacteria and Viruses 
VIII. Somatic Crossing Over 


I. INTRODUCTION 


1. Heredity and Environment.—What is biologically in- 
herited is a range of capacities (determined by the genes) by which 
the new individual responds during its development to the compo- 
nents of the external environment on which its living activities 
depend: food and other essential substances, water, heat, light, 
etc. Under the influence of genes, nonliving substances are con- 
verted into living substances of the same kind as those possessed 
by the parents. Inheritance has thus been defined as the recur- 
rence, in successive generations, of like forms of metabolism. An 
essential feature. of heredity must therefore be the replication of 
the genes of the ancestors and the passage of these to descendants. 

All characteristics of organisms are thus due both to heredity 
and to environment. Different characters, however, differ in the 
degree to which they are affected by variation in the environment. 
At one extreme are certain hereditary deficiencies which show 
their effects only when one specific substance is missing from the 
environment; when this is present no difference is apparent be- 
tween those who have this defective gene and those who have its 
normal counterpart. At the other extreme are the genes con- 
trolling individual differences in the human blood groups which 
express themselves in the same way under all known conditions in 
which survival and growth are possible. In between are such 
cases as dwarfism. Individuals which have inherited a gene for 
dwarfism fail to achieve normal size under the same conditions 
which permit normal growth in related individuals with an al- 
ternative gene for normal growth. The latter, however, may be 
stunted in growth if undernourished. The former might be called 
hereditary dwarfism, the latter environmental, but these of course 
express the relative degrees of influence of internal and external 
factors. Such distinctions cannot usually be made offhand but 
only by carefully controlled experiments, 

Having agreed that the final form of an organism is related to 
the environment in which the organism has lived from the start 
of growth and development (i.e., from the moment of fertilization 
of the egg), it is necessary next to consider the extent to which the 
environment of parents affects the development of their offspring. 
In mammals the development of a fetus may be favoured or dis- 
turbed by the state of health of the mother and this in turn may 
be modified by the environment. But maternal effects of this kind 
do not affect the hereditary constitution of the young; że., are 
not transmitted to further generations. 

Only changes in the hereditary material of the germ cells (egg 
and sperm) are transmitted to successive generations. Environ- 
mentally induced changes of somatic (body) characters do not 
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affect the hereditary material of the gonad; hence, they are not 
transmitted. Indeed, the hereditary materials, the genes, are re- 
markably stable and may remain unchanged (unmutated) over 
many generations. Genes may be caused to undergo random 
changes (mutations) by various agents such as ionizing radiation, 
heat, chemicals and other genes, but this does not constitute in- 
heritance of acquired characters (see LaMaRCKIsM). To reiterate, 
environmentally induced somatic characters are not inherited. 

Precise experiments on the inheritance of environmentally in- 
duced variations were first carried out by W. Johannsen, a Danish 
botanist (1857-1927), with negative results. He self-fertilized 
bean plants for several generations and obtained a number of pure 
lines. The average weights of beans from different pure lines 
were sometimes different, and such differences were consistent 
from generation to generation; i.e., they were hereditary. Within 
a given pure line variation in bean weight also occurred, but this 
variation was not inherited, for the heaviest and the lightest classes 
of beans from the same pure line gave progeny not significantly 
differing from one another in the average weight of beans pro- 
duced. 

In considering heredity it is constantly necessary to bear in 
mind that the various parts of an organism are not received intact 
from the parents but are developed out of comparatively simple 
structures present in the egg. There is no real analogy between 
heredity and the legal notion of inheritance of property. One 
speaks loosely of a given hereditary character being “transmitted” 
from parent to offspring, but obviously this is impossible since the 
only materials that can be thus transmitted are those contained 
in the uniting sex cells, the eggs and sperm in higher animals. 
An individual receives from his parents not a set of fully formed 
characters but a set of determinants or genes, as a consequence 
of whose activities the hereditary characters are developed. This 
concept of hereditary determinants is fundamental for an under- 
standing of the nature of heredity. 

2. Genes, Chromosomes and Life Cycles.—According to the 
theory of genetics the basis for heredity in all organisms is a 
unit named the “gene” by Johannsen in 1909. Genes are hypo- 
thetical entities in the sense that they cannot be individually seen 
under the microscope. But their existence is inferred from a 
series of rigorous experiments, starting with those first performed 
by Gregor Johann Mendel (q.v.) during the 1850s and ’60s. Just 
as in physiology are studied the effects of varying environmental 
factors on the course of development of an organism, so in genetics 
are studied the effects of varying the internal factors, the genes. 
Experiments of this kind inevitably involve methods permitting 
replacements and recombinations of genes. The primary method 
for accomplishing this is sexual reproduction. 

As knowledge has accumulated, the conception of the gene has 
undergone changes. But for the present it can be said that genes 
are made up of a complex chemical substance called deoxyribonu- 
cleic acid (DNA). 

Genes are arranged linearly in threadlike structures known as 
chromosomes, of which every organism has a characteristic set. 
When an egg is fertilized by a spermatozoon, a set of chromosomes 
from the mother is mixed together with a similar set from the 
father. In man the unfertilized egg and sperm nuclei each con- 
tain a set of 23 chromosomes, which is known as the haploid 
number. In the fertilized egg there are 46 chromosomes, con- 
sisting of 23 pairs in females and 22 pairs and two odd chromo- 
somes in males. Forty-six is the diploid chromosome number in 
man, and as a result of a very precise duplication of the chromo- 

somes at every cell division, by mitosis, sets of chromosomes are 
distributed to all the cells of the organism. Thus every part of 
the body is permeated with hereditary materials like those derived 
from the two parents, In higher organisms the actively dividing 
cells contain diploid sets of chromosomes, while the unfertilized 
eggs and the sperm cells, or gametes, contain the haploid number. 
These haploid cells arise from diploid ones by a complex reduc- 
tion division known as meiosis. It should be mentioned that the 
chromosomes of paternal and maternal origin are distributed at 
random to the gametes; ie., all the “paternal” chromosomes are 
not found in one gamete, and all the “maternal” chromosomes in 
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another, except by chance. Fusion of the male and 
gametes restores the diploid number of chromosomes, 
the cell in which this occurs is called a zygote (ferti 
(See CELL; SEX.) 

The life of every organism showing sexual reproduction js 
ferentiated into two phases, the haploid and diploid pl 
higher animals the haploid phase is very brief, consisting 
the gametes themselves. In flowering plants also there 
few haploid cells—just a few nuclei in the pollen tube: 
bryo sac. But among lower organisms the situation js qui 
ferent. In mosses haploid and diploid phases are roughly o 
duration, while in some fungi (¢.g., the mold Neurospo 
which much work on heredity has been done) there is 
single diploid nucleus, namely the zygote itself, all othe 
being haploid. These variations in life cycles have im 
consequences that affect the behaviour of hereditary chara 
the different groups of organisms. 

The fact that the genes are located on the chromos 
the precise behaviour of the latter, aids the regular dis 
of the genes to the various cells of an organism, and thro 
gametes to the zygote and the cells of the next generation of 
ganisms. However this is not a passive transport of inert mate 
but essentially involves the synthesis of new genes at ev 
division. In fact the genes are duplicated with extraordinary 
actness for enormous numbers of cell cycles. Very rarely inde 
there may be a mutation of a gene from one form (allele) to: 
other; this change is recognized by the sudden appearance 
new hereditary character in some part of the organism ori 
progeny. The new, mutant gene then continues to be repli 
in the same regular manner as the one from which it arose] 
mutation. See GENE; NucLeic Acips. 


II. MENDELIAN INHERITANCE 


Mendel studied inheritance in garden peas (Pisum sa 
which were cultivated in the monastery garden at Brünn, 
(now Brno, Czech.). His most important results were pul 
in 1866 and 1869 but received practically no notice from 
biologists of the time; it was not till 1900, after Mendel’s d 
that the value of his work was recognized. In that yea 
Vries, K. E. Correns and E. Tschermak von Seysenegg 
written E. von Tschermak) simultaneously and independenti 
discovered and confirmed Mendel’s results. Thereafter a 
many workers, notably W. Bateson (g.v.), performed sim 
periments on many different kinds of animals and plants, # 
soon became clear that Mendel’s conclusions were valid 
most diverse organisms, from protozoa to man. A few exami 
from different groups are considered here. 

1. Inheritance in Diploid Organisms.—Since the g 
on the chromosomes and the chromosomes in diploid o 
occur in pairs (except in the gametés in which each chromo 
occurs but once), it follows that each gene must be repres 
twice (except in the gametes). To generalize, if the two 
sentatives of the gene are in the same condition (a condi! 
the gene is called an allele), e.g., both in condition A 50 
zygote is AA, the individual is said to be “pure” or ho! 
(noun, homozygote). If the two representatives are 1n © 
conditions, ¢.g., one is allele A and the other a so that the i 
is Aa, the individual is said to be “hybrid” or heterozygous V 
heterozygote). 

The gametes (egg or sperm) receive one of the two rep! a 
tives of the gene. Hence, the gametes of the AA homozye™ 
all carry allele A, those of the aa homozygote will all can 
while half of the gametes of the heterozygote will carry £ my 
will carry a. Such dominant traits as tall stems (T) 9% 
peas and short hair (S) in rabbits are inherited in this ma ‘a 

If an AA individual is crossed with another of the same Pi 
composition (genotype), all offspring will be AA because 7 
gametes will carry A. If, however, the cross is between spi 
and an Aa individual, only half the offspring will be 44 Y 
other half will be Aa. «al with 

In many cases the heterozygote appears to be identical y 
of the homozygotes. The allele in the latter is said to b 


to the allele in the alternate 
homozygote, whose allele is said 
to be recessive. A dominant 
allele is one that can be readily 
detected in the heterozygote, 
whereas a recessive allele is one 
that cannot be readily detected in 
the heterozygote. The dominant 
allele is symbolized with a capi- 
tal letter, the recessive with a 
small letter. Thus it may be said 
that AA is a dominant homo- 
zygote and that aa is a recessive 
homozygote. 

In contrast to the genotype, the 
appearance of an organism is re- 
ferred to as its phenotype. 
Hence, if dominance is present, 
the homozygous dominant (AA) 
and the heterozygote (Aa) have 
the same phenotype (i.e., show 
the trait A), and the ratio of those 
with the dominant phenotype to 
those with the recessive pheno- 
type among the offspring of a 
cross between heterozygotes is 
3:1 [(4 AA + 4 Aa) :4 aa]. 

The foregoing discussion illus- 
trates Mendel’s first “law” of in- 
heritance—the law of segregation 
—which states that there are 
genes that affect’ development, 
that these genes retain their indi- 
viduality from generation to gen- 
eration, that alleles do not be- 
are mixed in a hybrid; and that 
allele while the other half of the 
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tome contaminated when they 
one half the gametes have one 
gametes have the other allele, 
_ 4 Inheritance in Haploid Organisms.—Many microorgan- 
Kms, such as the fungus Neurospora, yeasts, bacteria and viruses, 
ne only one representative of each gene. In these organisms 
= fewetion of the zygote is rapidly followed by meiosis to yield 
ji aploid form, or, as in the viruses the diploid may never really 
ormed. Nevertheless the basic principles of genetics are the 
Sime for these organisms as for all others. 
ne ema Genes.—Sometimes the expected Mendelian ratios 
Wan Seen to appear because certain types have a much lower 
ae yi than others. In fowls there is a breed known as 
ERA with shortened wings and legs. When creepers are 
pa with normal fowl, the result is an equal proportion of 
a ne oe normals; when creepers are crossed together, creepers 
Geil mals are found in the offspring in the ratio 2:1. More 
tere is peton of the results of the last cross shows that 
fourth i ird class of progeny that die in the shell at about the 
3 y of incubation, Creepers are in fact heterozygotes 
i and on intercrossing them we really obtain normals (cc), 
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heterozygous creepers (Cc) and the lethal homozygous type (CC) 
ina ratio 1:2:1. The creeper condition is due to an incompletely 
dominant gene; the dominant homozygote being lethal, the hetero- 
zygote being creeper and the recessive homozygote being normal. 

Completely recessive lethal genes are also found very com- 
monly. For example in corn (maize) the most frequent of all 
genic variations results in a failure to develop chlorophyll, and 
such plants when homozygous die because they cannot achieve 
photosynthesis; the heterozygotes are normal. In some breeds 
of cattle a proportion of the animals are heterozygous for a lethal 
gene, and when two such animals happen to be mated together, 
one quarter of the progeny die at an early age. (If death occurs 
very early, in the uterus, it may not be noticed.) The only way 
to eliminate these recessive lethal genes from a population is by 
determining which animals are heterozygotes and which homo- 
zygotes by preliminary matings and examination of the progeny. 
The proved homozygotes should then be used for further breeding 
even though the heterozygotes may appear to be more desirable 
in their appearance. (See also ANIMAL BREEDING.) 

4. Inheritance of Several Genes.—Mendel also studied the 
inheritance of two pairs of differentiating characters simultane- 
ously. An example may be taken from rabbits. Short hair, domi- 
nant over long hair, is due to a gene that may be labeled S. Black 
hair (J) is dominant over “blue” (i). If a homozygous short- 
haired black (SS/J) is mated with a long-haired (so-called 
“Angora’’) blue (ssii), the first generation offspring (F,) are dou- 
ble heterozygotes (Ss/i) and in appearance short-haired blacks. 
Half their gametes carry S and half s, and the same is true for 
I and i. The significant finding here is that the four possible 
classes of gametes SZ, s7, Si and si are formed in equal numbers, 
and it can be shown that random fusion of two lots of such 
gametes (one from the male F; and one from the female F,) will 
produce in the second generation (F,) four classes of rabbits: 
namely, short-haired blacks (SS/I, SsII, SSJi, SsJi), long-haired 
blacks (ss/J, ssJi), short-haired blues (SSii, Ssii) and long-haired 
blues (ssii), in a ratio of 9:3:3:1, Thus in the F, not only the 
two “parental” types of rabbit are obtained but also two new 
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“recombination” types in which characters from two different in- 
dividuals have been combined in a single individual. The genetic 
behaviour of double heterozygotes is precisely the same whether 
they are made by the mating SSII X ssii as above, or from ssIJ X 
SSii (long-haired black X short-haired blue). 

Experiments of this kind illustrate the second “law” of Mendel 
—the law of independent or random assortment—which states 
that each pair of genes behaves independently of every other pair. 
Further work, to be described below, will show the limitations of 
this law. 

- That there are such limitations was shown as early as 1906 by 
Bateson and R. C. Punnett working with sweet peas (Lathyrus 
odoratus). Crossing together two varieties, the one bearing purple 
flowers and long pollen, the other red flowers and round pollen, 
they obtained an F}; in the F, derived from the latter the follow- 
ing phenotypes and their numbers were: purple flowers and long 
pollen 1,528; purple flowers and round pollen 106; red flowers 
and long pollen 117; red flowers and round pollen 381. Clearly 
these figures do not conform to a 9:3:3:1 ratio. There is a surplus 
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of the parental classes and a deficit of the recombination classes 
of F, offspring. The reason for these discrepancies will be made 
clear below, under Linkage and Crossing Over. 

5. Multiple Alleles—Thus far the gene has been treated as 
though it may exist in only two conditions, that is, have only two 
alleles. Actually there is no theoretical upper limit to the number 
of alleles that may exist for a given gene. In cattle, for example, 
a gene affecting blood groups is known to have 160 alleles. Since 
each diploid individual has only two representatives of each gene, 
it follows that each individual has at most only two of the 160 
alleles of this gene. Because each individual has only two repre- 
sentatives of the gene regardless of the number of alleles, it follows 
that Mendel’s laws of segregation and independent assortment 
hold for this situation also, 

The dominance relations among a series of multiple alleles varies 
not only from series to series but also among the alleles of a 
series. Thus in one series of alleles in the mouse, A¥ (yellow coat) 
is dominant to A (agouti coat), which is dominant to at (black 
back, tan belly), which is dominant to a (nonagouti). In another 
series of alleles in the mouse, C (full color) is dominant over all 
other alleles at this locus while c° (chinchilla dilute, black re- 
duced to dark slate, yellow to cream), cè (himalayan dilution, 
black reduced to pale brownish-gray, yellow reduced to white) and 
c (albino, all pigment absent) are semidominant to each other. 

6. Chromosome Theory of Heredity.—As early as the 1880s 
some investigators believed that the chromosomes were the actual 
seat of the hereditary factors. It was not until 1903, however, 
that the relation was adequately adduced on theoretical grounds. 
This was done by Walter S. Sutton, then a graduate student at 
Columbia university. The genetic and cytological proof required 
to satisfy all biologists was not completed until about 1925. 

In 1902 C. E. McClung in a detailed discussion suggested that 
sex was determined by the chromosomes. Subsequent work amply 
confirmed his view. In the female of mammals and many other 
organisms, the members of each chromosome pair (including those 
determining sex) are morphologically identical. This is true in the 
male also, except for the sex chromosomes, in which one member 
is usually larger than the other. The female is then said to have 
two X-chromosomes (XX); the male to have one X and one Y 

(XY). (Figure 4 shows the chromosomes of a male and female 
pomace or fruit fly [Drosophila melanogaster].) 

As has already been shown, only one member of each pair of 
chromosomes enters the egg or sperm. Hence, half the sperm 
will carry a Y-chromosome and half an X-chromosome, but all the 
eggs will carry an X-chromosome (half will carry one member and 
half the other). Fertilization is equally likely to be by an X- 
bearing as by a Y-bearing sperm. The result is that half the 
fertilized eggs will be XX and give rise to females, and half will 
be XY and give rise to males. Note that the male offspring 
receive their lone X-chromosome from their mothers, while the 
female offspring receive an X from each parent. The males re- 
ceive their Y from their fathers. 

The Y-chromosome is essentially devoid of genes; hence males 
have only one representative of each gene on the X-chromosome 
and that one is received from their mothers. As one would expect, 
the pattern of inheritance of genes on the X-chromosome (sex- 
linked genes) is different from that for genes on the other chromo- 
somes (see GENETICS). 

Similar patterns of inheritance are known in other animals, 
including man, and in some plants, The association between the 
pattern of distribution of sex chromosomes and a series of genes 
offered strong evidence that the genes are on the chromosomes. 
Other evidence was derived from linkage studies and from the 
study of various chromosomal abnormalities, including multiple 

sets of chromosomes (polyploidy). 

7. Linkage and Crossing Over.—There are many more genes 
than there are chromosomes, Since the genes are on the chromo- 
somes, it follows that many genes must be on each of the chromo- 
somes, Genes on the same chromosomes are said to be linked 

and tend to be transmitted as a unit from parent to offspring. 
This association of genes is known as linkage. 

In 1909 T. H. Morgan (g.v.; 1866-1945) put forward his hy- 
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pothesis of crossing over | 
gested by F. A. Janssens! 
pretation of the crosslike ¢ 
tures known as chiasmata 
hold the pairing chromo: 
gether at meiosis). Morg 
posed that if two genes 
are located at different po 
the same chromosome, t 
would usually be linked ti 
in one chromosome in the cell 
the descendants, but som 
through breakage and re 
of the chromosome threa 
two genes could be separa 
that A would be borne on one chromosome and B on 
Thus, if an organism were heterozygous for two linked 
(AB/ab), most of the gametes would be AB or ab, buta 
tion would be “crossover” types Ab or aB, and these if u 
the production of the offspring would be recognized by 
combinations of characters produced. 

Morgan also proposed that the farther apart two linked g 
were, the more likely would they be to cross over, and thus! 
distance apart of two genes on the same chromosome coul 
estimated, in a relative manner, by the frequency of cro 
between them. (Crossover values are expressed numeri 
the proportion of crossover gametes to the total.) Furth 
considering three linked genes, crossing over between the tw 
extreme ones would be the sum of the crossing over between! 
of the other two. All these possibilities have been verified. | 
example, C. B. Bridges (g.v.; 1889-1938) studied the sim 
ous inheritance of the following three genes in the fi 
Drosophila melanogaster: ruby eye (rb), cut wing (ct) a 
milion eye (v). He found the following crossover values 
rb and ct 16.7%; between ct and v 14.5%; between rb 
31.2%. Hence the three genes can be “mapped” on the 
some in the following way: { 


rb ct 
$$$ 16.7% e a 145% 


<i 

A vast amount of work has been done on linkage in Dros op 
There are three large linkage groups (one of them sex-linked) 
a fourth very small linkage group. These four groups co 
to the four pairs of chromosomes known in Drosophila 
gaster (see fig. 4). It is known that crossing over at a gil 
on the chromosomes involves only two out of the four 
present in the paired chromosome “bivalents” (see CEU 
of the four cells in a tetrad, two contain crossover and t 
crossover chromosomes (see fig. 5). 

Detailed chromosome maps have been constructed for a 
of organisms, the most elaborate being those of Drosophi 
nogaster. Here the presence of the giant chromosomes 
salivary glands has enabled cytogeneticists to establish # 
tions of the genes with great precision (see fig. 6). In 0i 
maize (Zea mays) also much chromosome mapping has 
In this plant there are ten linkage groups and ten pairs of 
somes. In both maize and Drosophila this work has 
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sided by the fact that chromosomes can be broken and variously 
rearranged by treatment with X-rays (see M: utation below). 

Where the number of chromosomes is large, linkage studies are 
very laborious, and in man they are particularly so because of the 
impossibility of deliberately breeding together individuals contain- 

certain rare genes suspected of being linked. 

The conformance between the linkage groups inferred from 
breeding experiments and the chromosomes observed directly un- 
der the microscope is good evidence for the chromosome theory 
of heredity. More exact proofs of the latter are furnished by 
certain structural modifications of the chromosomes and the con- 
sequential altered behaviour of the genes located on them. Among 
these modifications are deficiencies (absence of a portion of a 
chromosome), inversions (rotation of a portion of a chromosome 
through 180°), duplications (presence of an extra piece of chromo- 
some, so that regions are present three times rather than twice), 
and translocations (exchange of parts between’ nonhomologous 
chromosomes), all“of which occur in nature. 

8. Polyploidy.—Many cultivated plants contain multiple sets 
of chromosomes. Organisms containing in their somatic cells 
three times the haploid number 
of chromosomes are called trip- 
loids, those with four times, tetra- 
ploids, and so on. Among wheats 
are found, for example, a diploid 
type with 14 chromosomes; mac- 
aroni wheat, a tetraploid with 28 
chromosomes; and bread wheat, 
a hexaploid with 42 chromo- 
somes, 

Other polyploid plants are to 
be found among varieties of oats, 
apples, pears, plums, cherries, 
strawberries, raspberries, roses, 
dahlias, etc, Moreover, among 
wild plants the different species 
of a genus often contain series 
of chromosomes which are all 
simple multiples of a basic num- 
ber. Evidently polyploidy has 
played a role in the evolution of 
such species, In animals the con- 

tion is much less common in 
nature, and When artificially in- 
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ploid cells are usually larger than diploid ones. As for the sterility, 
this could be an advantage or a disadvantage, according to the 
nature of the crop and the method of propagation. Edible fruits 
may be better without seeds; e.g., the banana, of which the com- 
mon varieties are triploid. Again, among ornamental plants, fail- 
ure to set seed may lead to a prolongation of flowering. On the 
other hand, with grain crops it is obvious that no reduction in seed 
setting could be tolerated. 

With the aid of colchicine, tetraploid races of certain cultivated 
plants, such as clover, have been developed, notably in Sweden. 
Such races on first development are often sterile, but it is possible 
to eliminate this disadvantage by prolonged programs of selection 
and breeding. 

Mendelian heredity is complicated in polyploids by the existence 
of multiple sets of genes at each locus and by the occurrence of 
complex chromosomal configurations at meiosis. Simple genic 
segregation is therefore not usually found. 


Ill. HEREDITY OF QUANTITATIVE CHARACTERS 


1. Apparent Disparity With Mendel’s Laws.—Mendel’s 
laws and the chromosome theory of heredity were developed from 
experiments on easily distinguishable characters. For example, in 
Mendel’s own experiments there was never any difficulty in as- 
signing a given plant to one of the two classes—tall or dwarf—for 
the differences were so striking that variations in height resulting 
from environment did not obscure the segregation: However, 
much hereditary variation is not of this kind. For example, the 
height of men varies from about 60 to about 78 in., with a mean 
of about 68 in. (these figures vary, of course, for different na- 
tions), No Mendelian segregation appears to occur for such quan- 
titative variation. Commonly it is found that offspring of two 
individuals differing markedly in such a character are intermediate 
between the two parents, and in the F, a range of types is ob- 
tained, extending continuously between those of the two parents 
and sometimes beyond them. 

Francis Galton (q.v.; 1822-1911), who was the first to study 
this matter statistically, formulated the regression law, according 
to which parents which deviate from the average type of the 
“race” in a negative or positive direction beget progeny which on 
the average deviate in the same direction, but to a lesser extent; 
the children’s type shows regression toward the population mean. 
At first it was thought that quantitative characters did not obey 
the Mendelian rules, and a violent controversy arose in England 
early in the 20th century between two schools known as the bio- 
metricians, led by K. Pearson (q.v.; 1857-1936), and the Mende- 
lians, led by Bateson. The issue was confused by the failure of 
those concerned to distinguish between the hereditary characters 
of an organism and the underlying determining factors, or genes. 

2. Multiple Factors.—The conflict between the biometricians 
and the Mendelians was resolved when it was realized that quan- 
titative characters were governed by Mendelian factors, but that 
there were many such factors, each individually having only a 
small effect on the phenotype, all together acting cumulatively. 
Such views were put forward by H. Nilsson-Ehle (1908) and 
E. M. East (1910), and later developed mathematically by R. A. 
Fisher (1918), K. Mather (1949), I. M. Lerner (1958) and others. 
Consider two plants differing in respect of three pairs of alleles, 
A-a, B-b, C-c, concerned witha metric character such as height. 
Imagine that each of the three genes written with capital letters 
makes a small contribution to the height. ‘Thus tall plants 
(AABBCC) would contain six effective genes, and small plants 
(aabbec) none. The F, derived by crossing these two plants 
(AaBbCc) would contain three height-producing genes and would 
be intermediate between the two parents, assuming no dominance. 
In the F, as many as 27 genotypes are possible, and this would 
result in the production of a large assortment of plants of different 
height, ranging between the two parents. If small environmental 
changes also occur, then a practically continuous range of grada- 
tions would be easily understood. If one of the parents had been 
aabbCC and the other AABBcc, one could get in the F, the two 
types AABBCC and aabbcc, which would both be more extreme 
than either parent. 
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Such a hypothesis of multiple factors, sometimes called poly- 
meric factors or polygenes, satisfactorily accounts for the facts 
of quantitative inheritance and is consistent with Mendelian 
theory, but direct proof is difficult to obtain. One piece of sup- 
porting evidence is the fact that when two inbred lines (e.g., of 
maize) are crossed together and F; and Fo generations produced, 
the variance in Fy is usually greater than in F}. Again, in Droso- 
phila it is possible to assess the effects of genes on given chromo- 
somes on a particular metric character. Difficulties arise, how- 
ever, when one has to consider nonadditive “interactions” of the 
effects of different alleles at one locus or of genes at different loci. 
That such interactions must occur is evident from the widespread 
occurrence of heterosis (or hybrid vigour), a phenomenon having 
very great economic value in the maize-growing industry (see 
PLANT BREEDING). 

In maize, and also in many other plants and animals, hybrids 
between individuals of two different inbred lines are often strik- 
ingly more vigorous than either parent. This may be due to two 
causes: (1) heterozygotes for genes at certain loci are more vigor- 
ous than either homozygote; ie., there is an “overdominance” of 
the heterozygote; and (2) there may be a complementary inter- 
action between dominant genes at different loci. 

Another feature of hybrids, which may be allied to heterosis, 
is their greater stability, under varying environments, as compared 
with the inbred parents. This is of some importance when using 
laboratory animals such as mice for assaying drugs, nutritional 
factors, etc. In testing a given drug, it is desirable that the re- 
action of the animal be as consistent as possible. If unselected 
mice obtained from a dealer are used, different mice differ in their 
genotypes, and may respond differently to the drug. If a single 
strain of mice is inbred, genotypic variation is reduced, but the 
reactions of such animals to slightly varying environments may be 
erratic. If two different inbred lines are hybridized, the result 
should be mice which are the most uniform of all. 


IV. MUTATION 


1. Occurrence.—Genes are ordinarily said to be very “stable”; 
i.e., they are reproduced with great constancy for very long pe- 
riods. But genic changes do occur, and the new or mutant allele 
is then reproduced in the same regular manner as the original; 
reverse mutations from a mutant to a wild-type allele also occur. 
In diploid organisms mutations involve only one of the two genes 
present in each cell at homologous loci, thus showing that the 
cause of the mutation process must be localized in very small 
volumes, possibly limited to the gene itself. 

Gene mutations can be recognized only by the appearance of an 
organism of altered phenotype—a mutant—and this may not be 
seen till long after the actual genic event. Mutations, which occur 
at a certain rate in nature, can be made to appear at a more rapid 
rate by agents (called mutagens) such as ionizing radiation and 
laa chemicals. (See Mutation; RADIATION : BIOLOGICAL EF- 
FECTS, 

2. Mutation, Crossing Over and Function of the Gene.— 
It has been a basic tenet of genetics that the gene is the indivisible 
unit of inheritance. Accordingly it was believed that alleles, being 
different conditions of the same gene, would not show crossing 
over and, as a corollary, that genes showing crossing over would 
not act as alleles. The test for allelism, at least for recessive 
mutations, is to cross two organisms, each of which is homozygous 
for one of the mutations, and to examine the offspring. If the 

offspring have not reverted to the phenotype associated with the 
dominant allele, the two mutations are said to be alleles. An- 
other way of stating this is to say that recessive mutations of the 
same gene are noncomplementary in the heterozygous condition, 
that is, one does not correct the change in the other that results 
from the mutation. On the other hand, two recessive mutations 
that are not allelic will produce the dominant phenotype when 
combined in the heterozygote. They are said to be complemen- 
tary. 

The demonstration in 1945 that alleles (that is, noncomple- 
mentary mutations) in Drosophila do cross over, albeit very 
rarely, followed by similar demonstrations in plants and micro- 
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organisms compelled geneticists to redefine the gene, The 
may now be defined as a unit of function, A mutational q 
anywhere in this unit affects some (one?) biochemical DO 
(synthesis of a protein?) in the metabolism of the cell. Mutatj 
may occur at any one of an unknown number of sites within te 
gene. It is not known whether a mutational site is identical yj 
the smallest physical unit of crossing over, although there ise. 
dence to suggest they are the same. 

It is not known how many mutational sites may be Present in 
gene; but more than 300 have been reported for one locus ing 
bacteriophage (a virus that attacks bacteria). Since individul 
mutational sites are recognized only if they can be separated 
crossing over, only organisms in which very large numbers (hip 
dreds of thousands as a minimum) of individuals may be observe] 
are useful for these experiments. The more offspring observed 
the more likely it is that a rare crossover will be discovered: 
hence, it is not surprising that the most mutational sites per Toc 
have been found in colonies of microorganisms. Nevertheless, 
seven mutational sites have been demonstrated for a gene in 
Drosophila. Mutations at different sites of a gene seem to affed 
different phases of the same biochemical function (perhaps thy 
synthesis of an enzyme). Different sites within a gene (at leat 
in some genes) mutate with different frequencies. 

Presumably the gene functions normally only when all its mut 
tional sites are unchanged; but unchanged mutational sites are ml 
sufficient in themselves to guarantee normal functioning of the 
gene. If the position of the gene in the chromosome complement 
is changed as the result of a chromosomal anomaly, its function 
may change as though it had mutated, Return of the gene toits 
usual location results in a return to its usual function, The gete 
then is a functional unit of inheritance that is composed of a 
unknown number of mutational sites, which are separable by 
crossing over, and that, at least in higher organisms, is dependent 
upon adjacent genes for its proper functioning. Richard Goll 
schmidt suggested essentially the above definition of the genein 
1938. 


V. HEREDITY OF BIOCHEMICAL CHARACTERS 


A great deal of research has been done on problems concert 
with the biochemical processes that are initiated by the gë 
and that finally result in the formation of some product by wit 
the phenotype is recognized. 

1. In Man.—Attention was first directed to such problems) f 
A. E. Garrod (1857-1936), whose studies of the genetically det 
mined human diseases, cystinuria, alkaptonuria, fructosurla 
albinism, were published in 1908 under the well-chosen title Je 
Born Errors of Metabolism. It is of interest that the first studi 
of the biochemical action of the gene were done on diseasts 
man and that there is more detailed knowledge of the action of 
gene in man than in any other organism. (See GENETICS, 
MAN.) ies 

2. In Microorganisms.—In microorganisms, many stu i 
have been made on inherited biochemical variations, fol 
principle established in 1941 by G. W. Beadle.and E. L. f 
working with the mold Neurospora crassa. This fungus W, cl 
on a minimal medium consisting of water, inorganic salts n 
ing sulphate and nitrate, glucose and a trace of biotin. ddt f 
is somewhat better on a complete medium containing, ina 
to the minimal medium, yeast extract, malt extract and vi m 
A large number of mutants will grow. on the complete medium 
not on the minimal medium, since they are unable to pA y 
substances present in the former but absent in the Jatte H 
adding to the minimal medium a series of substances itas 
possible to discover what synthetic process the mutant 15 
to carry out. g vitani 

For example, mutants may require various amino acids, i 
or nucleic acid constituents (purines and pyrimidines) t° nitrot 
to the medium, or they may require reduced sulphur Or trop 

Different organisms may produce different arrays 0f 4 tants 
(as they are called) mutants; e.g., inositol-requiring MY rasp 
common in some fungi, but have not been found in N bie: th 
But many organisms produce similar auxotrophic muta 
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inine-requiring mutants occur in the fungi Neurospora, Peni- 

«ilium, Aspergillus and also in the bacterium Escherichia coli. 

ination of a large number of independently arisen auxo- 
trophic mutants in a given organism permits inferences to be 
drawn regarding certain biochemical steps in intermediary metab- 
olism. For example, in Neurospora there are three kinds of mu- 
tants which are unable to grow unless the amino acid arginine is 
added to the medium. In class 1 are mutants which can utilize 
only arginine; in class 2 are mutants which can utilize not only 
arginine but also, as an alternative, citrulline; in class 3 are 
mutants which will grow when any one of the three substances 
arginine, citrulline or ornithine is added to the medium. It may 
thus be assumed that the synthetic sequence in the wild-type 
fungus is ornithine —> citrulline — arginine. Mutants of class 1 
are unable to achieve the step citrulline —> arginine; those of class 
‘are unable to achieve the step ornithine —> citrulline; and class 
3mutants cannot form ornithine from some precursor. 

Such conclusions are open to various objections, however. 
Blocks in metabolism are often partial, so that growth is not com- 
pletely stopped but merely slowed down; and it is to be expected 
that organisms have a number of alternative pathways by which 
agiven end product may be synthesized. 

3, In Drosophila——Another approach to the biochemistry of 
gene action was made by B. Ephrussi and G. W. Beadle in their eye 
transplantation experiments with Drosophila melanogaster. Two 
eye-colour mutants, which are mutually indistinguishable, ver- 
milion and cinnabar, differ from the wild type in having brighter 
red eyes as a result of the absence of a brown pigment which is 
present in wild-type eyes. If eyes from a cinnabar or vermilion 
fly are implanted into the body cavity of a wild-type fly, the eyes 
containing these mutant genes develop the normal deep red colour 
of the wild type (with the brown pigment present), because sub- 
stances synthesized by the wild-type flies diffuse into the mutant 
tyes, Eyes containing the gene vermilion when implanted into 
cinnabar flies also develop the wild-type pigment; but eyes con- 
taining the gene cinnabar when implanted into vermilion flies fail 
to form the wild-type pigment, and develop the cinnabar colour. 
Biochemical studies have shown that the following synthetic se- 
quence is involved : tryptophan —> kynurenine —> hydroxykynuren- 
me—> brown- pigment (with some steps omitted). Vermilion 
flies are unable to carry out the transformation from tryptophan 
to kynurenine, while cinnabar flies are unable to carry out the 
jasformation from kynurenine to hydroxykynurenine. It should 
ee that Drosophila is not able to synthesize tryptophan, 
| ad be added to the food, or no brown pigment will be 
“et Flowers.—Hereditary flower-colour variations were in- 
a Ned biochemically by M. W. Onslow, R. Scott-Moncrieff and 
itthoo or example, in the sweet pea, purple flowers contain an 
eee Pigment based on delphinidin, red flowers contain an 
midis Re based on cyanidin, and salmon flowers contain pelar- 
i ed sweet peas differ from purples genetically by a single 
hydro ‘poe and chemically by having pigments with one fewer 

Pee group; salmon flowers differ further from reds by an- 
are AREA gene and by another hydroxyl group. Similar rules 
Variation © be followed in many other plants. Flower colour 
a can be brought about, however, by a number of other 

mical mechanisms, such as variations in copigments, pH 


so on, 
5, : A 
tem mary. — To sum up, genes may act, in biochemical 
tany, in the following ways: (1) by enabling the organism to 


te ae 4 Particular synthetic step or a step in the breaking down 
Risin: Pound derived from the food; (2) by altering the ability 
‘Oundin, °r all cells to absorb particular substances from the sur- 
to noes and (3) by diverting synthesis from one path 

iit fhe All these effects may be considered to be brought 

fe Mee the mediation of enzymes (g.v.) formed by the 
by ym any of the effects of genes are known to be carried out 
t mutant h and sometimes the absence of a particular enzyme in 

aa be demonstrated, The specificities of enzymes and 
ation i Omolecules are thought to be determined by direct gene 


Which 
4 


ch the genes participate by serving as molds or tem- 
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plates for the formation of messenger ribonucleic acid, which in 
cooperation with soluble ribonucleic acid and the ribosomes deter- 
mines the amino acid sequence in the enzyme. 


VI. CYTOPLASMIC HEREDITY 


Mendel found that hybrids, and their progeny in later genera- 
tions, did not vary according to which of the original strains of 
peas had been used as female and which as male parent. Recipro- 
cal crosses yielded essentially the same results, and this has been 
found to be so generally, except for sex-linked characters. It is 
therefore concluded that there is usually no appreciable transmis- 
sion of hereditary determinants through the cytoplasm, since 
female gametes contain a large amount of cytoplasm and male 
gametes very little. Moreover in species such as Drosophila 
melanogaster, Zea mays and Neurospora crassa, where extensive 
chromosome mapping has been done, hereditary characters have 
been shown to be under the control of genes situated in particular 
linkage groups. 

Nevertheless, the literature contains a number of references to 
traits that do not conform with the above rule. Reciprocal crosses 
yield divergent progeny when certain species or wild races of vari- 
ous plants (e.g., the moss Epilobium) are crossed. Commonly 

, the viability of the pollen is affected differentially. By the method 
of repeated backcrossing, it is possible to obtain a plant contain- 
ing substantially all its genes from one race and cytoplasm from 
another. Such plants may differ from the original paternal parent 
and give evidence that some cytoplasmic factors have been auton- 
omously reproduced in the cytoplasm for generation after genera- 
tion. 

Characters connected with the green chloroplasts in plants may 
or may not be determined by hereditary factors in the plastids or 
in the cytoplasm. In maize and other plants many mutations re- 
sult in a failure to synthesize chlorophyll, but in most of these 
mutants the deficient plastids are under strict genic control. In 
four-o’clock plants (Mirabilis jalapa) the seed borne by white 
parts of variegated plants gives rise to nothing but white-leaved 
(and therefore inviable) seedlings, no matter what plant supplies 
the pollen. In other variegated plants, such as the florists’ gera- 
nium (Pelargonium) and evening primrose (Oenothera), a few 
deficient plastids may be transmitted through the pollen, but not 
so many as through the embryo sac. Hence there may be some 
autonomous determinants within the plastids. 

Marcus Rhoades demonstrated that pollen sterility in a particu- 
lar strain of maize is not dependent on genes in any of the ten 
chromosomes; there is suggestive evidence to indicate that a cyto- 
plasmic factor may be responsible. It may be an included particle 
(virus?) as has been demonstrated for CO, sensitivity in Droso- 
phila, the killer factor in paramecium and the “milk-factor” caus- 
ing breast cancer in mice. 

In brief, some examples of hereditary factors have been reported 
and have not yet been shown to be due to included particles, viral 
or bacterial in nature. These examples are few and not com- 
pletely studied. Several examples originally thought to demon- 
strate cytoplasmic inheritance were subsequently shown to be due 
to included particles whose continued existence depends, in some 
instances at least, on the genetic composition of the host. Never- 
theless, cytoplasmic inheritance may occur. It cannot, however, 
be a frequent phenomenon and it cannot have played an important 
role in evolution; nor does it play a significant role in heredity 
as the agent determining an organism’s capacity to react with its 
environment. 


VII. HEREDITY IN BACTERIA AND VIRUSES 


Bacteria were at one time considered to be simple types of cells 
not exhibiting any forms of sexual phenomena and even lacking 
nuclei, More recent genetic work has shown without doubt that 
some at least of these organisms possess a complex hereditary 
apparatus, consisting of at least one group of linked genes, and 
that recombination of genes from different strains and species may 
be achieved by a number of remarkable processes, some of which 
resemble the sexual fusions of gametes in higher organisms, while 
others involve a transfer of genelike material from cell to cell via 
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the exterior, a process that has not yet been successfully accom- 
plished in any-higher organism. 

In 1946 J. Lederberg and Tatum demonstrated a recombination 
of hereditary factors in Escherichia coli, utilizing a number of bio- 
chemical mutants. If very large numbers of bacteria of two dif- 
ferent kinds, the one unable to grow in the absence of one 
substance, the second unable to grow in the absence of a different 
substance, are mixed together in a liquid medium, and the mixture 
plated out on agar medium lacking both substances, a very small 
proportion of recombinant types of cells are formed. These are 
“prototrophs” (i.e., able to grow on a minimal medium) and are 
selected out, since neither of the parental types could grow there. 
Further work established the existence of many genes in Æ. coli 
concerned with various biochemical, antigenic and morphological 
characters, arranged linearly in a single linkage group. Recombi- 
nation involves some process analogous to crossing over, but the 
details are not understood and cytological studies have not satis- 
factorily revealed the chromosome in microscopic preparations. 

The nature of the sexual process in Æ. coli is not entirely un- 
derstood, but there is evidence that one member of a mating pair 
transfers its chromosome to the other. The rate of transfer is 
known, as is the number of nucleotide pairs. This information 
plus knowledge of the relative length of a gene has been used to 
estimate the number of nucleotide pairs in a gene, and, within the 
gene, the average number of pairs for a mutational site. 

Transfer of genetic material from cell to cell via nonsexual 

processes has been accomplished by two methods. In the first, 
nonliving extracts of pneumococci are prepared, and may be puri- 
fied till they consist entirely of DNA. These extracts (containing 
the so-called transforming principles) are then applied, under cer- 
tain special conditions, to a different strain of pneumococcus. If 
a selective technique is available whereby all nonrecombinant bac- 
teria are eliminated, and recombinants grow, a small proportion 
of bacteria can be obtained having certain characters from both 
strains of pneumococcus used. Many different hereditary traits 
can be transferred in this way; e.g., antigenic characters, resistance 
to drugs and ability to synthesize particular enzymes. Usually 
only a single factor is transferred at a time, but double characters 
(e.g., capacity to ferment the sugar mannitol and resistance to 
streptomycin), due to pairs of closely linked genes, can occasion- 
ally be transferred simultaneously. Transformations of this kind 
have been demonstrated in bacteria other than pneumococcus; for 
example, in Hemophilus influenzae and meningococcus, 

The second method is known as transduction and was first used 
by N. D. Zinder and Lederberg. It is similar to that used in the 
pneumococcus transformations described above, except that in 
place of the chemical extract a phage lysate is used (see below). 
The method has been demonstrated with Salmonella typhimurium, 
E. coli and Shigella dysenteriae. It is believed that when lysis 
(dissolution) of a bacterium occurs as a result of phage activity, 
small fragments of the bacterial chromosomes may be incorpo- 
rated in the phage particles, and when the latter infect a new 
bacterium the fragments become incorporated in the chromosomes 
of the newly infected bacterium. If the latter is not lysed, it may 
develop characters derived from the donor bacterium, though 
many details are obscure. As with transformations of the 
pneumococcus type, phage-induced transduction involves single 
bacterial genes, but occasionally pairs of linked genes are simul- 
taneously transduced. 

Exchange of genetic material has been demonstrated even in 
viruses. Most of this work has been done with the T series of 
bacteriophages, which are intracellular parasites of the bacterium 

Escherichia coli. When outside the bacteria, phage consists of 
minute particles containing a core of DNA and a coat of protein. 
Under appropriate conditions the DNA part enters a bacterium 
leaving the protein outside, and after a short period the bacterium 
bursts, liberating possibly several hundred phage particles. If two 
types of phage (e.g., differing in host range and in size of plaques 
formed by lysis of bacteria on solid media) enter a single bac- 
terium, the resulting lysate may contain not only the two parental 
types of phage but also the two recombinant types. It is even 
possible to infect a bacterium with three different phages and to 
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obtain phage particles with characters derived from all three». 
parently as the result of two successive matings inside the 
terium. Linkage has been demonstrated in phage genetics butt 
exact mechanism by which recombination occurs is : fe 
Similar recombination studies have been made with other yi 
including those causing influenza. Hybridization of vinta a 
be extremely important in giving rise to virulent strains sue 
that causing the pandemic of 1918. tn 

Some viruses do not normally destroy their host bacteria ty 
establish a stable symbiotic relationship with them, These Vitus 
are called temperate as opposed to lytic. Whena temperate 
enters a bacterium it may give rise to a particle called iy 
Lwoff “prophage,” which is situated at a particular locus on ty 
bacterial chromosome and is regularly duplicated in the same man. 
ner as the bacterial genes. The system may be disturbed by ult 
violet irradiation or other stimulus, active phage is produced, a 
lysis then occurs. In this system the phage appears to be behaviy 
at one stage as a distinct infectious organism, at another as, 
bacterial gene. On the other hand, the DNA of phage is cheni 
cally distinct from that of bacteria or any other organism, i 
certain respects. 


VIII. SOMATIC CROSSING OVER 


In somatic cells (cells of the body) and in cells or organism 
that do not reproduce sexually, another mechanism for bringi 
about recombination of linked genes is known. Curt Stern demo 
strated in 1936 that crossing over may occur in the somatic ol 
of Drosophila, His findings were subsequently extended to other 
organisms and particularly to fungi. 

In many fungi the hyphae (threadlike processes) may contin 
two or more different kinds of nuclei, and such cultures are know 
as heterokaryons. They arise from fusions of hyphae from di 
ferent strains, not followed by fusions of nuclei. Just asin dipli 
organisms heterozygotes are often more vigorous than hon 
zygotes, so in fungi heterokaryons may be more vigorous than i 
homokaryons from which the two kinds of nuclei are derived. fi 
example, one mutant strain of Neurospora may be unable to got 
on a medium lacking adenine, another may be unable to growtt 
a medium lacking tryptophan. But a heterokaryon derived fron 
the two strains can grow on a medium lacking both substant 
Heterokaryons can give rise to homokaryons by spore fom 
since some spores contain only a single nucleus. Thusa Kind d 
rough segregation may occur, but this is a segregation of i 
genotypes and not of individual genes. Heterokaryons are Vet 
common in nature. 

G. Pontecorvo and his colleagues produced from heterokaryot 
diploid strains of some sexual species of fungi (normal 
haploid), and with the aid of certain selective techniques were? 
to show in these diploid strains a low rate of genic recombi 
due to crossing over in the somatic cells. In sexually rep! vi 
fungi, such as Aspergillus nidulans, linkage maps consti 
the aid of somatic crossing over showed the same orde i § 
as maps made in the usual way, though the numerica 
varied. A 

Somatic crossing over is a valuable technique for obtaining t 
recombination in organisms that cannot be mated in the us 
It may prove a valuable tool for studying crossing Over ey 
problems in cells of large mammals (including man), wi rossi 
not be readily bred for experimental purposes. Somatic ® i 
over, transduction and transformation experiments on M eset 
cells grown in tissue culture with modern techniques are 
to provide important basic information in genetics. ia ridë 

Aspects of inheritance are also considered in relate yi Vat 
such as EVOLUTION, ORGANIC; LIFE, ORIGIN OF; SELECT a 
ATION. Application of principles of heredity is the bast oot 
tion of animals and plants utilized by man; see ANIMAL ij 
and Prant Breepinc. See also references under 
the Index. oper Puan 
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(G. H. Be.; A. G. Sr.) 

HEREFORD, a city, municipal borough and county town in 
the Hereford parliamentary division of Herefordshire, Eng., on 
the Wye river, 28 mi. N.W, of Gloucester by road. Pop. (1961) 
15,734. Hereford was founded, after the crossing of the Severn by 
the West Saxons early in the 7th century, as a settlement near the 
pam march. Probably founded by Earl Harold, afterward 
oa TI, the castle was taken by Stephen and was the prison 
<i ioe Edward during the Barons’ War. The pacification of 

ales deprived Hereford of military significance until the Civil 
ae when it changed hands several times between the parliamen- 
fuer a the king and the Scots. In 1086 the town included 
lee the bishop, the dean and chapter and the Knights Hospital- 

A oe otherwise royal demesne. Incorporation dates from 
ae i e Richard I sold the town to the citizens at a fee farm 
iite : $ e charter was confirmed several times. Hereford, the 
Ree mint in 1086, later had a grant of an exclusive 
yi bine in 1215-16. The wool trade was important in 1202 

The E fe ne 16th century. as 

ct exer Hae Church of the Blessed Virgin Mary and St. Ethel- 
oon pii es all styles from Norman to Perpendicular. The 

fn e es Trom Lichfield in 676, Putta being its first bishop. 
ford led ate of murdered Ethelbert’s body from Marden to Here- 
Bishop ie the foundation of a superior church, reconstructed by 
in toe Parone between 1012 and 1052 and burned by the Welsh 
Was cary Sern again in 1079 by Bishop Robert de Losinga, it 
in 1148 5 Ba by Bishop Reynelm (or Reinhelm) and completed 
and ee ishop R. de Betun. In 1786 the western tower fell 

tothe with it the west front and the first bay of the nave. 

otal len a of the west front was completed in 1904-08. The 
327 ft, sin = the cathedral exterior is 342 ft. and of the interior 
of D, corak; i he principal features are the central tower (165 ft.), 
K The Work, and the north porch, rich Perpendicular with 
Pemen dc . Bishop’s cloister, of which only two walks remain, is 
Within a ar, of curious design, with heavy tracery in the bays. 
font, m © P3Ve has Norman arcades, and there is a Late Norman 
transept ne south transept is Norman and Perpendicular; the north 
English a rebuilt about 1260 and contains the beautiful Early 
rme of Bishop St. Thomas de Cantilupe where many 


a 
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miracles were reported. The dark choir is Norman in the arcades 
and the stage above, with Early English clerestory and vaulting. 
At the east end is a Norman arch, blocked until 1841 by a Grecian 
screen erected in 1717. The choir stalls are largely Decorated. 
The organ contains original work by Renatus Harris and was pre- 
sented by Charles II. The Lady or “Ladye” chapel, dated about 
1220, shows elaborate Early English work, and on its south side 
opens the little Perpendicular chantry of Bishop Audley (1492— 
1502), In the north choir aisle is the fan-vaulted chantry of 
Bishop Stanbury (c. 1470), and on the wall is the 13th-century 
Mappa Mundi, a vellum world map by a Lincolnshire monk, 
Richard of Haldingham. The crypt is Early English. There is a 
large “chained library” and the cathedral has a collection of rare 
manuscripts, early printed books and relics. 

From the southeast transept of the cathedral a cloister leads 
to the quadrangular College of the Vicars Choral, a Perpendicular 
building. On this side of the cathedral, too, the bishop’s palace, 
originally a Norman hall, lies near the Castle green, the site of the 
historic castle, now utterly effaced, In Gwynne street a plaque on 
the wall of the Bishop’s garden marks the reputed birthplace of 
Nell Gwyn. The Church of All Saints with its tall twisted spire is 
Early English and Decorated and has a chained library. One 
only of the six gates and a few fragments of the old walls sur- 
vived in modern times. On the Brecon road, the White cross, 
erected in 1347, commemorates the departure of the Black Death. 
The “Old Guild house,” a half-timbered building in the wide com- 
mercial street called High Town, dates from 1621 and was made a 
Jacobean museum. In Widemarsh street is the Raven inn (for- 
merly the Angel), the birthplace of David Garrick; farther on is 
the Coningsby hospital (almshouses), built in 1614, whose gardens 
are the 12th-century chapel of the Knights Hospitallers and the 
ruins of the 14th-century Blackfriars monastery. Old-established 
schools are the Cathedral grammar school (1384) and the Blue 
Coat school (1710). Hereford has an art gallery and a museum. 

The Three Choirs festival of Hereford, Gloucester and Worces- 
ter is held annually in rotation at these cities. Trade is chiefly 
agricultural, with sales of Hereford cattle and the making of cider 
and jam, fruit canning and brewing. Manufactures include fur- 
niture, glass, leather, nickel alloys and bricks. 

HEREFORDSHIRE, an English county on the Welsh border- 
land, is bounded north by Shropshire, east by Worcestershire, 
south by Gloucestershire and Monmouth, west by Breconshire and 
Radnorshire. It is a roughly oval-shaped area of 842.3 sq.mi. 

Physical Features.—The physique is saucerlike in terms of 
geological structure and relief; the underlying rocks are in the 
form of a syncline, somewhat flexed and tilted to the south, while 
the surface is a lowland encircled by hills. The older rocks outcrop 
on the flanks of the syncline, with Silurian shales and limestone 
forming the northwest scarplands or “edges,” the Woolhope Dome 
in the southeast, and in the east the Malvern foothills, while the 
main core of the Malverns is of Pre-Cambrian crystalline gneisses 
and volcanic rocks. The centre of the syncline is floored by rocks 
of Old Red Sandstone Age, predominantly red marls, sandstones 
and conglomerates, occupying four-fifths of the county’s area, In 
the extreme south younger rocks of Carboniferous Age fringe the 
Forest of Dean area. During the great Ice Ages glaciers stemming 
from the west deposited wide spreads of boulder clay, sands and 
gravels, which mask the solid rocks over much of the county. 

In detail both hill and plain, while reflecting the synclinal struc- 
ture, are considerably diversified. The hills are highest in the 
west, where the Black mountains of Old Red Sandstone exceed 
2,200 ft. although as they extend discontinuously southeast to the 
southern tip of the county they fall in elevation. In the north- 
west a series of northwest facing escarpments in the Aymestrey and 
Wenlock limestones of the Silurian rise to more than 1,000 ft. 
enclosing the Wigmore basin, The eastern margins are dominated 
by the striking north to south ridge of the Malverns rising to over 
1,000 ft., but in the northeast a dissected plateau rising to 800 ft. 
is less determinate. In the southeast the northern edges of the 
Forest of Dean plateau form the county boundary. 

Within this upland framework lies the lowland plain of Here- 
fordshire, gently undulating between 150 and 400 ft. above sea 
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level, except where crossed by the line of the Wormsley and Din- 
more hills, which rise to over 700 ft. The lowland is further di- 
versified by the river Wye, which flows east from the Welsh border 
to the centre of the county and then south and southwest and by- 
its main tributaries the Lugg and Frome, which drain the northern 
and eastern areas of the lowland respectively before their con- 
fluence with the Wye south of Hereford. In the lowlands these 
rivers are flanked by broad floodplains, usually meadows, above 
which are often a series of terraces, remnants of older floodplains, 
isolated by the down cutting of the river in post-glacial times. 

The climate is transitional between Wales and England to the 
east. The average annual rainfall is a reflection of relief, the 
highest totals of up to 50 in. being recorded in the more elevated 
west, the lowest totals in lowlands leeward of the hills. The greater 
part of the county has, however, between 25 to 35 in. yearly (Here- 
ford 26.3 in.), Temperature conditions are characterized by a 
fairly high annual range of monthly mean temperatures, being con- 
tributed to by both relatively high summer and low winter tem- 
peratures. (Hereford, July mean daily temperatures 15.9° C. 
[60.7° F.]; Jan. 4.2° C. [39.5° F.].) The length of the growing 
season, although variable, is usually from March to November. 

The major contrasts in soils is between the fertile red soils of 
the lowland, largely based upon or derived from Old Red Sand- 
stone formations, and the poor thin soils of the uplands of west 
and east. Within plain and valley areas are some excellent farm- 
ing soils, which vary considerably according to parent materials 
and site. Heavy clayey loams predominate in the east and south- 
west, lighter sandy soils in the south, while in the centre of the 
county a more medium loam prevails. 

There are fairly extensive areas of seminatural heath and moor- 
land and of mixed woodland. In the Census of Woodlands 1947- 
49, 8.6% of the county area was covered by woodland, although 
only about 13% of this was under Forestry commission ownership, 
anda similar proportion coniferous as opposed to broadleaved spe- 
cies. While woodlands are widely distributed, heathland and moor- 
land, occupying about 5% of the county area, are mainly confined 
to the peripheral uplands where heather, bracken and cotton grass 
moors are found, More than 4,500 ac. are owned by the National 
Trust. (J. B. H.) 

History.—The prehistoric period in Herefordshire is repre- 
sented by several sites. Sutton Walls, Croft Ambrey and Here- 
fordshire Beacon are of note. Recent excavation, especially at 
Leintwardine, has shown that the Roman occupation was of greater 
significance than had before been realized. During the 7th century 
the West Saxons pushed across the Severn and established them- 
selves between Wales and Mercia, with which kingdom they soon 
became incorporated. The district was occupied by a tribe, the 
Hecanas, who congregated chiefly about Hereford and in the min- 
ing districts round Ross-on-Wye. In the 8th century Offa (g.v.) 
extended the Mercian frontier to the Wye, securing it by the earth- 
work known as Offa’s dike, portions of which are visible at Moor- 
hampton and near Kington. The district was the scene of constant 
border warfare with the Welsh under Gruffydd ap Llewelyn, prince 
of Gwynedd, Harold Godwinson, whose earldom included this 
county, only restored order in 1063 when he overcame the Welsh, 
caused them to assassinate Gruffydd and added to the county 
Stradel and Archenfield on the Welsh side of the Wye. 

Richard’s castle in the north of the county and Ewyas Harold 
in the southwest were the first Norman fortresses erected on Eng- 
lish soil, and Wigmore, Clifford, Weobley, Hereford and Kilpeck 
were all sites of Norman strongholds. Hereford and Weobley 

castles were held against Stephen by Milo, earl of Hereford, but 
were captured in 1138. Edward, afterward Edward I, was im- 
prisoned in Hereford castle and made his famous escape thence to 
join the Mortimers in 1265. In 1326 after the deposition of Ed- 
ward II the parliament assembled at Hereford and proclaimed his 
son as Edward III. In Herefordshire the influence of John Wyc- 
liffe’s teaching was widely felt, and at the end of the 14th century 
and at the beginning of the 15th Lollardry was widespread. Dur- 
ing the Wars of the Roses the county supported the Yorkist cause, 
and Edward, earl of March afterward Edward IV, raised 23,000 
men in the neighbourhood. The battle of Mortimer’s Cross was 
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fought in 1461 ‘near Wigmore. During the Civil War of th 
century the county was royalist, and Hereford, the cent N 
tivity, changed hands several times. Brampton Brian oun i 
home of Sir Robert Harley, a noted parliamentarian, was the : 
of one of the most famous sieges of the war. Lady ee 
commanded the castle in the absence of her husband, witha 
siege which lasted from July 25 until Sept. 6, 1643, 

Herefordshire probably originated as a shire in the time of | 
Aethelstan, and is mentioned in the Anglo-Saxon Chronicle in 
1051. At the time of the Domesday survey the divisions of the 
county were very unsettled. As many as 19 hundreds (subdiy, 
sions) are mentioned, but these were of varying extent, some tm 
taining only 1 manor, some from 20 to 30. Of the 12 modem 
hundreds only Greytree, Radlow, Stretford, Wolphy and Wore 
low retain Domesday names, Herefordshire has been includedin 
the diocese of Hereford since its foundation in 676, It was gon 
erned by a sheriff as early as the reign of Edward the Confessor, 
the shire court meeting at Hereford where later the assizes anf 
quarter sessions were also held, In 1606 an act was passed declin 
ing Hereford free from the jurisdiction of the council of Wale, 
but the county was not finally relieved from the interference 
the lords marchers until the reign of William and Mary. 

Herefordshire has always been a rich agricultural area, man 
factures being unimportant, with the sole exception of the woolen 
and the cloth trade which flourished soon after the Conquest, Ira 
was worked in Wormelow hundred in Roman times, and the Domes 
day survey mentions iron workers in Marcle. At the time of 
Henry VIII the towns had become much impoverished, Hoys 
were grown soon after their introduction into England in 1524, Ih 
1580 and again in 1637 the county was severely affected by the 
plague, but in the 17th century it had a flourishing timber trad 
and was noted for its orchards and cider. 

Herefordshire was first represented in parliament in 1295, whet 
it returned two members, the boroughs of Ledbury, Hereforl, 
Leominster and Weobley being also represented. 

Architecture.—There are remains of several of the stron 
holds which Herefordshire possessed as a march county, some 
which were maintained and enlarged, after the settlement of the 
border, to serve in later wars. To the south of Ross are those 
Wilton and Goodrich, commanding the Wye. Of the several castles 
in the valleys of the boundary river Monnow and its tributant 


those in Herefordshire include Pembridge, Kilpeck and Longton 
In the north the finest example is Wigmore. ke 
In addition to the cathedral of Hereford and the fine chur 
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nster, Ross-on-Wye (qq.v.) and Ledbury, the county con- 
churches of almost unique interest. In that of Kilpeck 
of the Herefordshire school of Romanesque sculpture is 
t consists of nave, choir and chancel divided by ornate 
: arches, the chancel ending in an apse, with a remarkable and elabo- 
rate west endand south doorway. A similar plan is seen in Moccas 
church, above Hereford. The church at Bromyard exhibits Nor- 
man details. At Abbey Dore, the Cistercian abbey church, still in 
use, is a large and interesting specimen of Early English work. At 
fadl south of the Wye, 5 mi. W. of Hereford, is a fine Decorated 
church (with earlier portions), with the rare feature of a Decorated 
apsidal chancel over an octagonal crypt. Of the churches in mixed 
es, those in the larger towns are the most noteworthy, together 
-with that of Weobley. 
 Thehalf-timbered style of domestic architecture beautifies many 
of the towns and villages. Among country houses, that of Treago, 
gmi. W. of Ross, is a remarkable example of a fortified mansion, 
pal which may date back to the 13th century; Hellens, at 
Much Marcle 5 mi. S.W. of Ledbury, is a medieval manor dating 
from 1292, Rudhall, near Ross-on-Wye, is a good specimen of 
{sth century work, and portions of Hampton Court, 8 mi. N. of 
Hereford, are of the same period. Holme Lacy, 5 mi. S.E. of 
Hereford, was built in the latter part of the 17th century. Down- 
ton castle was designed in 1774 in a strange mixture of Gothic 
and Greek styles by Richard Payne Knight (1750-1824), a scholar 
and numismatist; while Eaton hall, now a farm, was the seat of 
the family of the famous geographer Richard Hakluyt. 
Population, Administration and the Economy.—The ad- 
ministrative county had a population (1961) of 130,919. It con- 
tains 12 hundreds and is divided into two parliamentary divisions, 
_ Leominster and Hereford, each returning one member. There are 
i two municipal boroughs, the city of Hereford, which is the county 
town (pop. [1961] 40,431), and Leominster (6,403). The urban 
= are Bromyard, Kington, Ledbury and Ross-on-Wye. 
‘There are eight rural districts. The county is in the Oxford cir- 
it and assizes are held at Hereford. It has one court of quarter 
Sessions and is divided into ten petty sessional divisions. The city 
of Hereford has a separate commission of the peace and a separate 
‘Court ‘of quarter sessions. The county is almost entirely in the 
diocese of Hereford, with small parts in those of Gloucester, 
Worcester and Llandaff. 
More than four-fifths of the total area of the county is under 
cultivation, and less than half of this is in permanent pasture. The 
ty more heavily wooded than most of the other western 
Tt is famous for its pear and apple orchards, about half 
iproduce fruit for the cider industry. Cider at one time 
Staple beverage, and the trade in cider and perry is still 
le. Hops are another staple of the county. The hop- 
ccupy about 5,000 ac., mainly in the east, and their hop 
1S second only to that of Kent. Herefordshire has also 
me to a world-famous breed of beef cattle. The Here- 
icterized by its rich red body with white face, crest 
he which gives a striking appearance of uniformity 
ed. These colour markings, being a dominant factor, 
k the calves, no matter with what breed of cow the 
bull is crossed (see CATTLE). Herefordshire’s small, 
hornless, symmetrical breed of sheep known as the 
riginally from the district around Ross-on-Wye, made 
famous. From its original form the breed has been 
n stamina by crossing with the Leicester. The chief 
sheep on Herefordshire farms in the mid-20th century 
, Clun, Ryeland, Shropshire and Radnor. 
facturing enterprise is of growing significance. In support 
unty’s major industry, agriculture, there are factories for 
; implements, fruit canning, jam making and milk 
The cider industry is also concerned with the extrac- 
fon: New industries are developing and are centred 
Y around Hereford city. 
‘a 18 the railway centre of the county. The Worcester 
iff line (Western region), entering on the east, runs to 
ther line Ledbury and then southwestward to south Wales. 
; Tuns north from Hereford via Leominster, proceeding 
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to Shrewsbury, Crewe and Chester. None of the rivers is com- 
mercially navigable. 

BIBLIOGRAPHY.—V ictoria County History of Herefordshire (1908- 

); Royal Commission on Historical Monuments, An Inventory of 
the Historical Monuments in Herefordshire (H.M.S.O., 1931-34) ; The 
Land of Britain, part 64 (1941); English County: a Planning Survey 
of Herefordshire (1946) ; R. W. Pocock and T. H. Whitehead, British 
Regional Geology: the Welsh Borderland, 2nd ed. (1948); Woolhope 
Club, Herefordshire, Its Natural History, Archaeology, and History 
«++ (1954). (A. S. Wr.) 

HERERO, a group of closely related Bantu-speaking peoples 
of southwestern Africa. Their population in the 1960s was esti- 
mated at about 55,000. The Herero proper and Mbanderu seg- 
ments (pop. about 36,000) inhabit parts of central South-West 
Africa and Bechuanaland protectorate; the Himba and related 
groups (pop. about 19,000) inhabit the Kaokoveld area of South- 
West Africa and western Huila district of Angola. Herero were 
further divided into autonomous political units under local head- 
men. Local residential groups were formed about patrilineal 
extended families, to which matrilineal kinsmen were also fre- 
quently attached. y: 

Herero formerly subsisted chiefly on the milk and meat of large 
herds of cattle, sheep and goats; following European contact in 
the mid-19th century several groups came to depend upon horti- 
culture as well. Their clan organization, in which each person be- 
longs both to an exogamous patrilineal clan (oruzo) and to an 
exogamous matrilineal clan (eanda), is unusual. The preferred 
mate for a man is of his father’s matrilineal clan, and polygyny is 
common. Sacred fire, priesthood of the patrilineal clan and chief- 
tainship descend patrilineally, while livestock is inherited in both 
lines. Traditional religion is a form of ancestor worship, but many 
Herero adopted Christianity and a nativistic church has arisen. 

In 1904 the Herero in South-West Africa rose against the Ger- 
man administration, but troops put down the rebellion vigorously, 
reducing Herero numbers from about 90,000 to less than 20,000; 
several hundred fled into neighbouring territories. 

BIBLIOGRAPHY.— J. Irle, Die Herero (1906); H. Vedder, South-West 
Africa in Early Times, trans. and ed. by C. G. Hall (1938); G. D. Gib- 
son, “Double Descent and Its Correlates Among the Herero of Ngami- 
land,” Amer. Anthrop., 58:109-139 (1956). (G. D. G.) 

HERESY, a theological doctrine or system rejected as false 
by ecclesiastical authority. Heresy differs from schism (q.v.); 
the heretic sometimes remains in the church despite his errors, 
whereas the schismatic may be doctrinally orthodox but severs 
himself from it. The word heresy is derived from the Greek 
hairesis, which originally meant an act of choosing, and so came 
to signify a set of philosophical opinions or the school profess- 
ing them. As so used the term was neutral, but once appropri- 
ated by Christianity it began to convey a note of disapproval, 
This was because the church from the start regarded itself as the 
custodian of a divinely imparted revelation, which it alone was 
authorized to expound under the inspiration of the Holy Spirit, 
Thus any interpretation which differed from the official one was 
necessarily “heretical” in the new, pejorative sense. 

This attitude of hostility to heresy comes to light in the New 
Testament. St. Paul was insistent that his gospel was identical 
with that of the primitive apostles; the author of I John set out 
to oppose this to what he considered distorted versions of Chris- 
tianity. In the later books the contrast between “the pattern of 
the sound words” (II Tim. i, 13) and heretical perversions was 
even more sharply drawn. It was in the 2nd century, however, 
that the church became increasingly aware of the need for keeping 
its teaching uncontaminated and devising criteria for testing devi- 
ations. The Apostolic Fathers (g.v.) appealed to “the prophets 
and apostles,” and Irenaeus and Tertullian laid great stress on 
“the rule of faith,” a loose summary of essential articles handed 
down from apostolic times. About this time Scripture and tradi- 
tion were recognized as parallel norms enshrining the same truths. 
Later the ecclesiastical council became the instrument for defining 
orthodoxy and condemning heresy, and in the 4th century, begin- 
ning with that held at Nicaea in 325, universal councils began to be 
held. In the east such councils have always been considered the 
highest doctrinal authority, but in the west the theory that they 
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must be ratified by the pope came to be accepted. (See Counci.) 
Since it is impossible to give a complete list of Christian here- 
sies, some of those that were prominent in the doctrinally creative 
epoch stretching from the Ist to the 5th century may be mentioned. 
In the 2nd century Gnosticism (g.v.), a strange welter of Greco- 
oriental theosophy, threatened to substitute salvation by esoteric 
knowledge for the religion of the gospels. Closely allied to it were 
Docetism (q.v.), which treated Christ's humanity as mere appear- 
ance, and Marcionism, which rejected the Old Testament and 
distinguished the God of love revealed by Jesus from the Jewish 
creator God (see MarcioniTEs). The same century saw the emer- 
gence in Phrygia of Montanism (q.v:), an apocalyptic movement 
marked by ascetic traits which looked for the speedy outpouring 
of the Spirit. Most heresies, however, were theories about specific 
aspects of the revelation which the mind of the church as a whole 
judged inadequate. In Christology, for example, suggestions that 
Christ was only an inspired man (see ApopTionisM), or that the 
person of the Word was in effect identical with that of the Father 
(see SABELLIANISM), or that the Word, while infinitely superior to 
other creatures, was nevertheless himself a creature and in no real 
sense divine (see ARIANISM), were all repudiated by the church. So 
was Macedonianism, which denied the full personality and divinity 
of the Holy Spirit (g.v.). The chief heresies about the incarnation 
were Apollinarianism, which contended that the God-man lacked 
a human mind, its place being taken by the Logos; Nestorianism, 
which so emphasized the independence of Christ’s two natures as 
to lose sight of his personal unity; and Monophysitism (a cruder 
form was Eutychianism), which refused to accept the orthodox 
definition that he has two complete natures, a human one and a 
divine (see Jesus CHRIST; APOLLINARIS; Nestorius; MonopHy- 
sites; EutycHEs). Two other striking heresies were Donatism, 
which limited church membership to such Christians as were in 
fact holy, and Pelagianism, which made man virtually responsible 
for his own salvation and reduced the role of divine grace to a 
minimum (see DonatisTs; PELAGIUS). 

Since the patristic age the attitude of the Eastern churches to 
heresy has not materially changed. In the west a significant step 
was taken in the 12th and 13th centuries, when it was decided 
that the secular arm could properly be invoked to punish heretics 
(see Inquisition). A new situation came about with the Reforma- 
tion, which spelled the breakup of Western Christendom. The 
Roman Catholic Church, satisfied that it is the true church armed 
with an infallible magisterium, has alone remained consistently 
faithful to the ancient and medieval theory, regularly issuing de- 
crees anathematizing doctrines or opinions which it from time to 
time considers erroneous. Most of the great Protestant com- 
munions, however, though starting with the assumption that their 
own particular confession embodied the final statement of Chris- 
tian truth and hence being prepared to brand those who differed 
as heretics, have with the growth of toleration and of the ecu- 
menical ideal drastically revised the notion of heresy as under- 
stood in the pre-Reformation church. It now does not seem to 
them inconsistent for a man to maintain stoutly the doctrines of 
his own communion without regarding as heretics those who hold 
different views. The Roman Catholic Church, too, draws a dis- 
tinction between those who wilfully and persistently adhere to 
doctrinal error and those who embrace it through no fault of their 
own (e.g., as a result of upbringing in another tradition). 

BrerrocrarpHy.—For a general account see G. Cross in J. Hastings 
(ed.), Encyclopaedia of Religion and Ethics, vol. 6, pp. 614—622 (1913) 
and A, Michel in A. Vacant (ed.), Dictionnaire de théologie catholique, 
vol. vi, col. 2208-57 (1920). See also J. H. Blunt, Dictionary of Sects, 

Heresies, Ecclesiastical Parties, and Schools of Religious Thought 
(1874) ; J. N. D. Kelly, Early Christian Doctrines, 2nd ed. (1960). 
(J-N. D. K.) 
HEREWARD (fl. c. 1070), Anglo-Saxon rebel against Wil- 
liam the Conqueror, now sometimes called THE WAKE (though 
this style has no contemporary warrant and probably arose from 
a supposed connection with the Wake family, lords of Bourne, 
Lincolnshire), was originally a vassal of Peterborough abbey with 
property in several villages in the extreme south of Lincolnshire 
bordering on the fens. In 1070, expecting a Danish conquest of 
England, he and some followers joined a Danish force that had 
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come to Ely. Together they sacked Peterborough 
at Hereward’s instigation; he apparently felt that: 
as well have Peterborough’s treasures as the Norma 
on his way to take up his appointment. Very soon 
the Danes returned to Denmark; Hereward maini 
on the island of Ely, countenanced by Thurstan, 
(appointed by King Harold IT). In 1071 Ely attracte 
portant fugitives, notably Morcar, earl of North br 
connection with Hereward’s part of Lincolnshire, 
assault by King William won the island, but He 
distinguished himself in its defense, made a bold escape’ 
men. Marvelous tales of Hereward were popular am 
and English by the middle of the 12th century. ‘His 
probably was, obscure. Contemporary and nearly con 
writers say nothing of his career after 1071, and its, 
ings, beyond suggesting that he survived for a time; 
command little confidence, His lands were held by 
See J. H. Round, Feudal England (1909) ; The Peteri 
res Hugh Candidus, ed. by W. T. Mellows (1949), 
. s 
HERFORD, a town of Germany, Land (state 
Rhine-Westphalia, which after partition of the nation 
World War II became part of the Federal Republic 
is situated where the Aa joins the Werre, 93.5 km, (5 
of Hanover by road. Pop. (1961) 55,663. 
Herford possesses a Gymnasium founded in 15 
other educational establishments. Its churches 
Miinsterkirche, a Romanesque building with a Gothic: 
15th century, and the Marienkirche, in the Gothic st} 
is a museum and several old houses both of stone an 
Herford is on the railway from Hanover to Bielefel 
The industries include the manufacture of linen ¢ 
furniture, machinery, chocolate, tobacco and margarine 
Herford owes its origin to a Benedictine nunnery $i 
been founded in 789 and confirmed by the emperor Boui 
in 823. From the emperor Frederick I the abbess obt 
rank and a seat in the imperial diet. The foundation 
ized in 1803. Herford was a member of the Hanseal 
in 1631 it became a free imperial town, but in 1647 it 
gated by the elector of Brandenburg. It came into th 
of Westphalia in,1807 and in 1813 into that of Prus 
HERGENROTHER, JOSEPH (1824-18 
Roman Catholic theologian and church historian, 
Janus, was born at Wiirzburg, Bavaria, on Sept. 
studied at Würzburg, at Rome and at Munich, 
instructor in theology. In 1852 he was recalled to 
professor of ecclesiastical law and history. Hergen 
of the most learned theologians on the “ultramontan 
question of papal infallibility (g.v.) and in 1868 was 
to arrange the proceedings of the Vatican council Q 
he wrote Anti-Janus, an answer to The Pope and t 
Janus (J. J. I. von Déllinger; g.v.), which caused a 
at the time. In 1877 he was made prelate of the pa 
in 1879 cardinal deacon, and afterward curator © 
archives, He died at Bregenz, Austria, on Oct. 3, 
Hergenréther’s works include a three-volume work 
(1867-69) and a three-volume church history (1876 
wrote the last two volumes of the history of the ¢ 
begun by K. J. von Hefele (g.v.). : 
HERGESHEIMER, JOSEPH (1380-1954) 
whose novels are typically concerned with the decade 
ticated milieu of the very wealthy, was born in Pa 
Feb. 15, 1880, and was educated at a Quaker | 
Pennsylvania Academy of Fine Arts. Beginning 
Anthony (1914), he established himself as a POP 
writer of novels, short stories, biography, history 
His work is distinguished for the baroque lushness 0% 
tive passages and its often penetrating psychologic 
went into complete retirement in 1940 an died 
at Sea Isle City, N.J. 
His publications include: Mountain Blood (1915) 
Black Pennys (1917); Gold and Iron (1918); Ja4* 
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herea (1922); The Bright Shawl (1922); Balisand (1924); and 
he Foolscap Rose (1934). 
Be. G. Hicks, The Great Tradition (1933). 

HERING, EWALD (1834-1918), German physiologist and 

yychologist, whose chief work was in physiological optics and 
more especially the perception of colour, was born at Alt-Gersdorf, 
Saxony, on Aug. 5, 1834. He was lecturer in physiology at Leipzig 
(1862-65) and then professor of physiology at the medicosurgical 
Josephs-Akademie in Vienna ( 1865-70), at Prague (1870-95), and 
at Leipzig. He died in Leipzig on Jan. 26, 1918. 

Hering challenged the colour-vision theory of H. L. F, von Helm- 
holtz (g.v.), postulating instead three types of receptors each 
capable of a dual response to an opponent pair of colours (yellow- 
blue, red-green, or black-white). He also investigated respiration, 
and, with Josef Breuer, demonstrated the role of the vagus nerve 
in the self-regulation of breathing (1868). 

HERKOMER, SIR HUBERT VON (1849-1914), a popu- 
lar British painter of Victorian and Edwardian times, was born 
at Waal, Bavaria, on May 26, 1849, the son of a woodcarver, In 
1857 he was brought to Southampton, where he began his art train- 
ing. In 1866 he entered the South Kensington schools and estab- 
lished his reputation with “The Last Muster” (Royal Academy, 
1875). He was elected an associate of the Royal Academy in 1879, 
amember in 1890 and was appointed Slade professor at Oxford 
in 1885. He worked in enamel, practised engraving and illustrat- 
ing, and widely influenced art education through the Herkomer 
school (founded 1883) at Bushey. His pictures “Found” (1885) 
and “The Council of the Royal Academy, 1907” are in the Tate 
gallery, London. He was knighted in 1907. He died at Budleigh 
Salterton on March 31, 1914. 

See J. Saxon Mills, Life and Letters of Sir H. Herkomer (1923); 
Sir H, Herkomer, My School and My Gospel (1908). (D. L. Fr.) 
, HERLIN (Herten), FRIEDRICH (d. 1491), German art- 
ist, the most distinguished member of a family of painters of the 
Swabian school, in the 15th century. His name occurs in the 
archives of Nördlingen from 1461 until his death in 1491. In 
1467 he was made citizen and town painter at Nördlingen, “because 
of his acquaintance with Flemish methods of painting.” One of 
the first of his acknowledged productions is a shrine on one of the 
altars of the church of Rothenburg ob der Tauber, the wings of 
va were finished in 1466, with seven scenes from the lives of 
ah and the Virgin Mary. In the town hall of Rothenburg is a 
adonna and St. Catherine of 1467; in the church of Bopfingen 
eas of an altarpiece of 1472 representing the “Nativity” and 
Blasiu: doration of the Magi” and “Scenes From the Life of St. 
Pu ; and in the town hall of Nördlingen a triptych of 1488, 
the tee the ‘ Nativity” and “Christ Amidst the Doctors,” at 
hte 2 of a votive Madonna attended by St. Luke and St. Mar- 

y A peanon of the painter's family. In each of these works 
spun 3 § name certifies the picture, and the manner is that of 
died of Rogier van der Weyden. Herlin’s epitaph states that 

on Oct. 12, 1491. He was buried at Nördlingen. 
a sacred object of stone connected with the cult of 


th 
ah hina (q.v.).. The adoration of holy or fetish stones 
of Gea was, and continued to be, a fairly common feature 


Conia a Particularly in the more backward districts such as 
eus Ko ere, for instance, a meteoric stone received worship as 
dsini (Zeus the Flown Down; i.e., Thunderbolt). Not 
Set up ARE Jects were the posts, pillars or heaps of rough stones 
the Latin A roads or to mark boundaries, which were similar to 
Very name erminus (q.v.). According to some scholars, Hermes 
Piece of ae, he derived from the word herma; i.e., stone, rock, 
Conception ae With the development of artistic taste and the 
sightly ob; of the gods as having human form, these somewhat un- 
als vole tended to be replaced, often by statues, frequently 
bott ars, which were generally square and tapering toward the 
ae as to suggest the human figure. These were surmounted 
~~” Usually that of Hermes (hence the name), and had a 
front, halfway up. They were used not only as cult- 
PAR all manner of purposes, as, for example, milestones 
Barded with marks. But that most if not all of them were re- 
Tespect, if not actually worshiped, is clear from the 


431 


famous incident of the mutilation of the hermae of Athens. Just 
before the ill-fated Athenian expedition sailed to Sicily (415 B.c.), 
according to Thucydides, “all the stone Hermae in the city of 
Athens . . . or most of them, had their faces smashed.” The 
whole city was in an uproar of superstitious panic at this impiety, 
and numerous trials for sacrilege resulted, 

Herms are not infrequent in Roman sculpture, and may have 
heads of the gods Silvanus or Jupiter Terminus. In later times all 
manner of fanciful herms were used as ornaments; these are com- 
monly known by compound names, such as Hermathena, Hermanu- 
bis and the like; but it is not clear whether this means a herm 
with the head of Athena or Anubis instead of that of Hermes, or a 
double herm having the heads of both deities facing opposite ways, 
Janus-fashion. Certainly both single and double herms existed, 
and the heads were not always those of gods. 

HERMANDAD, a Spanish word meaning “brotherhood,” was 
the title given in medieval Castile to unions of municipalities for 
specific ends—normally for police purposes or for defense against 
the aggressions of magnates. They emerged in the 12th century 
as temporary associations but later became permanent. One of 
the most famous hermandades was that of Toledo, Talavera and 
Villa Real. The mounted constables of the hermandades were 
known as quadrilleros. Banditry and rural crime were their chief 
concern; they both apprehended and summarily tried suspects. 
Originally they were disliked by the crown, but Henry II accepted 
and regulated their organization and functions by royal decree 
(1370). During the reign of Henry IV the hermandades fell into 
decay and the Catholic kings suppressed them in 1476, substituting 
a highly organized rural constabulary for the whole kingdom, 
known as the Santa Hermandad, whose judicial powers were con- 
siderable and whose cost was borne only by non-noble taxpayers. 
Discontent compelled the Catholic kings to reduce the status and 
expense of the Santa Hermandad in 1498, but it survived as an 
inefficient rural police organization until the 18th century. 

The famous Hermandad de las Marismas—a federation of north- 
ern Castilian and Basque ports—was concerned with protecting the 
trade and shipping of its members. It enjoyed wide powers from 
the end of the 13th century, negotiating directly with the kings of 
England and France as a diplomatic entity, but it was brought un- 
der royal control in 1490. (P: E. R.) 

HERMAN DE VALENCIENNES, 12th-century French 
poet, was born at Valenciennes, of good parentage. He became a 
priest and wrote the Histoire de la Bible, including the Old and 
New Testaments in an abridged form, and a separate poem on the 
Assumption of the Virgin. The work is generally known as Le 
Roman de sapience, the name arising from a copyist’s error in the 
first line of the poem, the first word Comens being miswritten in one 
manuscript Romens, and in another Romanz. Indeed, the work has 
the form of an ordinary romance and cannot be regarded as a trans- 
lation. He selects Biblical stories to suit his purpose and adds 
freely from legendary sources, displaying considerable art in the use 
of his materials. This scriptural poem, very popular in its day, 
mentions Henry II of England as already dead and must therefore 
be later than 1189. 

See R. Bossuat, Manuel Bibliographique de la Littérature Française 
du Moyen Age, no. 3017, 3018 (1951). (A. Mı.) 

HERMANN I (c. 1156-1217), landgrave of Thuringia and 
count palatine of Saxony, was the second son of Louis II the Hard, 
landgrave of Thuringia, and Judith, or Jutta, of Hohenstaufen, sis- 
ter of the Holy Roman emperor Frederick I. About 1180 Hermann 
received the Saxon palatinate from his brother Louis III and mar- 
ried Sophia, sister of a former count palatine. On Louis III’s death 
(1190) Hermann frustrated the attempt of the emperor Henry VI 
to seize Thuringia as a vacant fief of the empire and established 
himself as landgrave. In 1197 he went on crusade. In 1198, when 
Philip of Swabia and Otto IV. (gqg.v.) were rival pretenders to the 
German kingship, Otto eventually secured Hermann’s support by 
offering him more than Philip did, but in 1204 Philip invaded 
Thuringia and compelled Hermann not only to change sides but 
also to surrender his acquisitions of 1198. When Philip was dead 
(1208) and Otto was recognized as king, Hermann was among the 
princes who in 1211 invited Frederick of Hohenstaufen, afterward 
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the emperor Frederick II, to come to Germany and assume the 
crown. Otto’s forces consequently attacked Thuringia, but the 
landgrave was saved by Frederick’s arrival in Germany in 1212. 
After the death of his first wife in 1195 Hermann had married 
Sophia, daughter of Otto I, duke of Bavaria. By her he had four 
sons, two of whom, Louis IV and Henry Raspe, succeeded their 
father in turn as landgrave. Hermann died at Gotha on April 25, 
1217. Walther von der Vogelweide and other Minnesingers were 
welcomed to his castle, the Wartburg (g.v.), and Hermann figures 
in story and in opera as the promoter of the famous singing contest 
there. 
See E. Winkelmann, Philipp von Schwaben und Otto IV. von Braun- 
schweig (1873-78) ; O. Dobenecker, Regesta Thuringiae, ii (1900). 
HERMANN von Reicuenav (1013-54), German chronicler, 
poet, composer and polymath, was born on July 18, 1013, the son 
of Wolferad II, count of Altshausen in Swabia, and his wife Hil- 
trudis; completely lame from youth, he was nicknamed Contractus 
(the Lame). Entering the school attached to the Benedictine ab- 
bey of Reichenau in 1020, he became a monk and later taught there 
himself, He died there on Sept. 24, 1054, and was buried at Alts- 
hausen. 

Hermann’s main work is a world chronicle from the birth of 
Christ to 1054 (edited by G. Pertz, with Hermann’s poem on his 
mother’s death, in Monumenta Germaniae Historica, series Scrip- 
tores, vol. 5, 1844; section from 901 onward edited by R. Buchner 
in Ausgewählte Quellen sur deutschen Geschichte des M: ittelalters, 
vol. xi, 1961). This work, based on a critical revision of a lost 
Swabian chronicle for the years up to 1039, was continued to 1080 
by his pupil Berthold, who also added a panegyric of Hermann. 

Hermann further compiled a martyrology and a poem in several 
metres on the eight principal vices. On music, he wrote a theoreti- 
cal treatise in which he propounded his own system of notation 
with letters (edited by W. Brambach, 1884, and by L. Ellinwood, 
1936). He also wrote and set to music a series of saints’ offices, 
one of which, for St. Afra, is extant (edited by W. Brambach, 

1892), There are also hymns, sequences and antiphons doubtfully 
ascribed w him (edited by G. M. Dreves in Analecta hymnica, vol 
50, 1907). 

Hermann’s De utilitatibus astrolabii and the De mensura astrol- 
abii, which is also ascribed to Gerbert of Reims (Pope Silvester I1) 
are printed by J. P. Migne, Patrologia latina, vol. cxliii (1853). 

. His De mense lunari is edited by G. Meyer in the Programm Ein- 
siedeln (1887). There are other astronomical works of his in 
manuscript. Finally there are editions of Hermann’s De divisione 
by P. Treutlein in Bullettino Boncompagni, vol. 10 (1877), of his 
De conflictu rithmimachiae by E. Wappler in Zeitschrift für 
Mathematik und Physik, vol. 37 (1892), and of his De figura quad- 
rilatera by F. A. Yeldham in Speculum, vol. 3 (1928). 

BretiocrapHy.—H. Hansjakob, Herimann, der Lahme von der 
Reichenau (1875); R. Buchner, “Geschichtsbild und Reichsbegriff Her- 
manns von Reichenau,” Archiv fiir Kulturgeschichte, 42 (1960); H. 
Oesch, Berno und Hermann von Reichenau als Musiktheoretiker 
(1961). (K. Re.) 

HERMANN or Wrep (1477-1552), archbishop of Cologne 
during the Reformation in Germany, was born at Wied on Jan. 14, 
1477, into the house of the counts of Wied. He became a canon at 
Cologne cathedral in 1483 and studied law. He took higher orders 

only after being chosen as archbishop in 1515. From 1527 onward 
he had a dispute with the papacy concerning appointments to ec- 
clesiastical offices and benefices in the months when these were 
customarily reserved to the pope. A good administrator, Hermann 
in 1537-38 issued judicial and administrative regulations which 
formed the basis of the law of the electorate until its end (1794). 
Hermann was at first hostile to Luther and, under the influence of 

Johann Gropper, tried to bring about a reform within the Roman 

Catholic Church; a provincial council for the diocese of Cologne 

was held in 1536. After 1539, however, believing that a compro- 
mise could still be reached, he drew closer to the Reformers. Mar- 
tin Bucer and then Philipp Melanchthon were at his court in Bonn 
in 1542-43, and in 1543 he persuaded the estates (especially the 
towns) of the electorate to permit freedom of worship, but there 
remained a strong opposition grouped around the cathedral chapter 
and the town council of Cologne. Though the progress of the Ref- 
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ormation in electoral Cologne was not stopped by the Hol Ro 
emperor Charles V’s victory over Cleves-Jiilich-Berg (1343) i 
victory robbed the archbishop of his only possible support us 
did not join the League of Schmalkalden. Pope Paul TIT ne 
municated Hermann and declared him deposed in 1546, ap aa 
the co-adjutor, Adolf of Schaumburg, to be the administrator 
thesee. After the Schmalkaldic league had failed in souttert, 
many the emperor intervened and forced the estates to req 
Adolf early in 1547. Hermann abdicated and withdrew to Wiel 
where he died a Protestant on Aug. 15, 1552. 

HERMANN, EDUARD (1869-1950), German linguist, yy 
specialized in comparative studies of the Indo-European | ; 
was born in Coburg on Dec. 19, 1869. He was professor sure. 
sively at Kiel, Frankfurt, and Gottingen, and was the author) 
many articles in professional journals on widely varying linguistt 
subjects. His Herkunft unserer Frage fiirworter (1943) is a us 
history of German interrogative pronouns, and his small volim 
of exhaustive linguistic commentary on certain passages in Hong 
(Sprachwissenschaftlicher Kommentar zu ausgewählten Sticky 
aus Homer, 1914) is a very nearly perfect example of that kindi 
exegesis. 

Hermann died in Göttingen on Feb. 16, 1950. (My. F) 

HERMANN, (JOHANN) GOTTFRIED (JAKOB) 
(1772-1848), German classical scholar and philologist who wi 
leader of the school that held linguistic studies to be the sole ain 
of philology, was born at Leipzig on Nov. 28, 1772. He studi 
at Leipzig university, and spent his life there as lecturer a 
professor, dying on Dec. 31, 1848. August Boeckh and Kil 
Otfried Miiller, the representatives of the historico-antiquarat 
school, opposed Hermann’s view of philology, regarding it # 
inadequate and one-sided. His early work was done in grammi 
and metre, his most important books being Elementa doctrin 
metricae (1816) and De emendanda ratione Graecae grammaliit 
(1801). 

HERMAPHRODITE, after Hermaphroditus (q.v) in Gt 
mythology, any organism having both male and female reprodu 
tive organs. Statues and pictures from the Greco-Roman 
depicted humans with fully developed female bodies and male st 
organs. This extremé combination, being a particularly rare d 
normality, is probably the product of artists’ imaginations 14 
than a record of actual observation. 

Medicine and comparative biology have adopted the fi 
hermaphroditism to designate conditions of various degrees 
mixed male and female sexuality, in contradistinction to 4 
chorism, the state of separate male and female sexes. Most flow 
ing plants and many invertebrate animals (e.g. earthworms, 
and snails) are hermaphrodites, some of them reproducing A 
fertilization. Also a few fishes produce eggs as well as Spt 
However, the overwhelming number of vertebrate species, 
ticularly reptiles, birds and mammals, are gonochorists. 
evolutionary sense hermaphroditism is the primitive fo 
distribution out of which gonochorism arose by grad 
sion of one sex. 7 bert 

Human Hermaphrodites.—Sex expresses itself in a numi 
characteristics which may be placed in five groups: . = pisi! 

1. Every cell of the body carries the sex constitution. jet 
combination of male-determining and female-determining A He 
tary factors (see' GENE). Each cell type becomes rect 
under the microscope by characteristic chromosomal pal leol 
resting cells, female nuclei contain sex-chromatin nucle 
present in male nuclei (see fig.). The difference serves 4 
of cytogenetic sex. 

2. The ovaries and testes (gon- 
ads or sex glands) at maturity 
release eggs and sperms. The 
embryologist recognizes sexual 
differentiation as early as the 
seventh week of development. 

3. The secondary sex charac- 
ters are gonaducts, external sex 
organs and puberal features. The 
first two differentiate during the 
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embryo's development in the uterus. The ducts are either ovi- 
(tube, uterus, cervix, vagina). or sperm ducts (epididymis, 


ts 
s rent duct, prostate). 3 Puberal sex characters (breasts, pubic 
hair, beard, change of voice) develop during adolescence. 


4. Of adult endocrine organs, the hypophysis, or pituitary gland, 
releases gonad-stimulating hormones at a constant rate in men, 
but at 28-day cycles in women, The gonads are influenced to pro- 
duce steroid hormones: testicular androgens stimulate male sec- 
ondary sex characters; ovarian gynogens and progestins affect 
female secondary sex characters. 

5. Many behavioural and mental traits are sex specific in ani- 
mals, However, at the human level their development is strongly 
influenced by environmental and social factors, 

In the normal individual the characteristics of these five groups 
show the same direction of differentiation, either male or female. 
Combinations fall into the hermaphrodite class (see table). Two 
other special types of sexual abnormalities are: the gynandromorph 
(g.v.), a mosaic individual, composed of female and male cell 
territories. This type is not known to occur in man but has been 
reported for birds and insects. The other special type, the trans- 
vestite, is entirely of one sex, as far as criteria of groups 1 to 4 
are concerned, but is possessed by a yearning to dress and live like 
the other sex (see also HOMOSEXUALITY). 

Since statistical materials about incidence of all types are 
meagre, estimates of frequency in large populations can only be 
provisional, pending collection of more reliable data. 

1. True hermaphrodites have gonads with ovarial and testicular 
territories: either ovotestes, or an ovary on one side and a testis 
on the other, Only about 200 cases have been reported. 

2, Pseudomales have the female cell constitution, but male ap- 
pearance, The testes produce sperm in subnormal quantity or are 
completely sterile. At adolescence the breasts often enlarge as 


Hermaphrodites Classified According to Prevailing Combinations 
of Criteria of Sexual Differentiation 


Class Cytoge- | Sex of Secondary | Hormonal | Frequency 
netic sex} gonads |sex characte! estimate 
‘True hermaphrodite female _ | female female 
ormale| andmale| and male | mixed very rare 
Preudomale female | male male male |x out of 
ormixed| 2,000 
Pseudofemale , male none female castrate | 1 out of 
ieee castrate 2,000 
Peudohermaphrodite | 7e [male | Fete sea | “ortizedl "000 
Female 
f i É 
Meudohermaphrodite emale | female mixed DON 1 ses 


Women, Usually the beard is sparse, 
wi Fieudofemales have the male cell constitution, but gonaducts 
e ean sex organs of female type. Gonads are absent, and 
Dubert, aducts consist of tubes, uterus, cervix and vagina. At 
come A stature and breasts remain infantile; menses do not be- 

ablished, 

re ne Pseudohermaphrodites have the male cell constitution 
tot ade ag but during embryonic development the testes do 
acters, oh i Y control the development of the secondary sex char- 
tttemal ape C Teme case, female gonaducts are present and the 
te males rearence is that of a girl or woman. The lightest cases 
under: normal except for incomplete closure of the urethra on 
in; wide of the penis (hypospadias). The testes may either 


Mi 
Git a body cavity or descend into the inguinal canals or the 
tna al Pseudohermaphrodites have ovaries and are constitu- 
ONE the fi es. Development of the secondary sex characters starts 
life a emale pattern, However, at some point in fetal or adult 
Production. ine of the adrenal glands or the ovaries causes a 
fence, The n drogenic hormones, exerting a masculinizing in- 
tin sismi S clitoris is enlarged, so that the newborn baby some- 
), ead aken for a boy; adult women develop hairiness (hirsut- 
Irreguj, ond low voices. 
“ote he “nities have been observed in the chromosome number of 


“naphrodites; their possible relationship to the abnormality 
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of sex expression has been under investigation. It is thought that 
no human hermaphrodites, and few pseudohermaphrodites, have 
ever been able to reproduce. Their mental outlook, female or 
male, is mostly determined by how they are reared. 

See SEX; see also references under “Hermaphrodite” in the 
Index volume. 

BrsriocraPHy.—H. W. Jones and W. W. Scott, Hermaphroditism, 
Genital Anomalies and Related Endocrine Disorders (1958); M. M. 
Grumbach and M. L. Barr, “Cytologic Tests of Chromosomal Sex in 
Relation to Sexual Anomalies in Man,” Recent Progress in Hormone 
Research, 14:255-334 (1958) ; E. Witschi, W. O. Nelson and S. J. Segal, 
“Genetic, Developmental and Hormonal Aspects of Gonadal Dysgenesis 
and Sex Inversion in Man,” Journal of Clinical Endocrinology and 
Metabolism, 17:737-753 (1957). (Er. W.) 

HERMAPHRODITUS, in Greek mythology a being partly 
male, partly female. The idea of such a being originated in the 
east, home of many deities of a dual nature. Within the Greek 
area it is found-in Cyprus (where, according to the Latin gram- 
marian Macrobius, there was a bearded statue of a male Aphrodite) 
but it was of no importance in Greek cult. The legend, of the 
Hellenistic period, makes Hermaphroditus a beautiful youth, the 
son of Hermes and Aphrodite. The nymph of the fountain of 
Salmacis in Caria became enamoured of him when he bathed in her 
waters, and entreated the gods that she might be forever united 
with him. The result was the formation of a being half man, half 
woman. This story is told by Ovid to explain the allegedly enervat- 
ing qualities of the water of the fountain, Hermaphroditus was a 
favourite subject in later Greek art. 

HERMAS, SHEPHERD OF, one of the works representing 
the Apostolic Fathers, a hortatory writing which “holds the mirror 
up” to the Church in Rome during the 2nd Christian century. The 
work’s prime value is the light it casts on Christianity at Rome in 
the otherwise obscure periad c. 110-140, when it had as yet hardly 
felt the influences—as, for example, Gnosticism—converging on it 
from other centres of tradition and thought. See Apostoric FA- 
THERS: Hermas. 

HERMES, a Greek god, son of Zeus and of Maia, daughter of 
Atlas. He is often identified with the Roman Mercury (q.v.) and 
with Casmilus or Cadmilus, one of the Cabeiri (g.v.). The deriva- 
tion of his name is probably from kerma, the Greek word for a 
heap of stones, such as was used in the country to indicate bound- 
aries or as a landmark (see Herm). The earliest centre of his cult 
was probably Arcadia, where Mt. Cyllene was reputed to be his 
birthplace. There he was specially worshiped as the god of fer- 
tility, and his images were ithyphallic, as also were the hermae at 
Athens. At Cyllene in Elis a phallus alone served as his emblem 
and was highly venerated in the time of Pausanias. 

Both in literature and cult Hermes was constantly associated 
with the protection of cattle and sheep; at Tanagra and elsewhere 
his title was “the ram-bearer.” (The myth of Argus and Io is in- 
teresting in this connection, See Arcus; Io.) As a pastoral god 
he was often closely connected with deities of vegetation, especially 
Pan and the nymphs. His pasto- 
ral character is recognized in the 
Iliad and a later epic hymn, and 
his Homeric titles, “gracious,” 1 
“the ready helper,” “giver of good | 
things,” probably refer to his 
function as the giver of fertility. | 
In the Odyssey, however, he ap- 
pears mainly as the messenger of 
the gods and the conductor of the | 
dead to Hades. Hence, in later 
times, he is often represented in | 
art and mythology as a herald. 
The conductor of souls was natu- 
rally a chthonian god; at Athens 
there was a festival in honour of 
him and of the souls of the dead, 
and Aeschylus invokes Hermes, 
with Earth and Hades, in sum- 
moning a spirit from the under- 
world. With this go Hermes’ 
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BY COURTESY OF THE TRUSTEES OF THE BRITISH 
MUSEUM 

HERMES LEADING A CHORUS OF 
SATYRS AS SEEN ON VASE OF DURIS, 
c. 5TH CENTURY B.C. NOW IN THE 
BRITISH MUSEUM, LONDON 
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functions as a dream-god; he is called the “conductor of dreams,” 
and the Greeks offered to him the last libation before sleep. Asa 
messenger he may also have become the god of roads and door- 
ways, and he was the protector of travelers. 
Treasure casually found was his gift, and any stroke of good 
luck was attributed to him; this and his function as a deity of 
gain, honest or dishonest, are natural derivatives of his character 
as god of fertility, The trickery and cunning of Hermes are a 
prominent theme in literature from Homer onward, though it is 
very rarely recognized in official cult. In his hymn he figures as a 
precocious child (a type familiar in folklore), who, when’a new- 
born babe, steals the cows of Apollo. In many respects he was 
Apollo’s counterpart, less dignified and powerful but more human 
than his greater brother. Like him, Hermes was a patron of music, 
and invented the cithara; he presided over the games with Apollo 
and Heracles, and his statues were common in the stadiums and 
gymnasiums. He was god of eloquence also and, like Apollo, some- 
thing of a prophet (though a much inferior one), presiding over 
some kinds of popular divination: For his oracle at Pharae in 
Achaea, see ORACLE. 

The sacred number of Hermes was 4, and the 4th of the month 
his birthday. In archaic art, apart from the stylized hermae, he was 
portrayed as a full-grown and bearded man, clothed in a long tunic 
and often wearing a cap or a broad-brimmed hat and winged boots. 
Sometimes he was represented in his pastoral character, bearing 
a sheep on his shoulders; at other times he appears as the mes- 
senger or herald of the gods with the kerykeion, or herald’s staff, 
which is his most frequent attribute. From the latter part of the 
5th century B.C. his art type changed in conformity with the gen- 
eral development of Greek sculpture. He then became a nude and 
beardless youth, the type of the young athlete. In the 4th century 
this type was probably fixed by Praxiteles in his statue of the god 
at Olympia. See GREEK Art: The Classical Period: The 4th Cen- 
tury; see also references under “Hermes” in the Index, 

See M. P. Nilsson, Geschichte der griechischen Religion, 2nd ed., 
vol i, pp. 501-510 (1955). 

HERMES, GEORG (1775-1831), German Roman Catholic 
theologian, who, influenced by the rationalism and idealism of Kant 
and Fichte, attempted to demonstrate the rational necessity of 
Christianity for personal self-realization and human dignity, was 
born on April 22, 1775, at Dreierwalde, Westphalia, and was edu- 
cated at the University of Miinster. He was ordained in 1799 and 
in 1805 published his Untersuchung über die innere Wahrheit des 
Christentums, which earned him a professorship in dogmatic theol- 
ogy at the University of Münster. In 1819 he was appointed pro- 
fessor of dogmatic theology at the University of Bonn, and his 
doctrines began to spread to many German universities and semi- 
naries. He died at Bonn on May 26, 1831. 

Hermes’ doubts concerning the traditional scholastic reconcilia- 
tion of reason and faith caused him to seek a firm rational founda- 
tion of Catholic dogma. His Einleitung in die christkatholische 
Theologie (1819-29) tried to establish the rational certainty of the 
principal tenets of Christian faith. Christkatholische Dogmatik, 
published posthumously in three volumes (1834-35), derived the 
“necessity” of the contents of Catholic faith from the imperatives 
of duty and conscience. What has been demonstrated by the “faith 
of reason” must be freely appropriated by the “faith of the heart.” 

A brief of Pope Gregory XVI (1835) condemned “Hermesianism” 
and placed the major works of Hermes on the Index, This cen- 
sure was reaffirmed by the first Vatican council (1869-70). 
(K. F. R.) 

HERMESIANAX or CororHon (b. c. 320 B.c.), Greek ele- 
giac poet, has importance as an early exponent of the Alexandrian 
type of poetry. He was a pupil of Philetas of Cos, Athenaeus has 
preserved 98 lines from Hermesianax’ chief work, in three books, 
named Leontion after his mistress. They catalogue with excessive 
sentimentality the love affairs (most of them quite fictitious) of 
Greek poets from Homer to Philetas and of the philosophers 
Pythagoras, Socrates and Aristippus. Other fragments from the 
Leontion are concerned with bucolic themes. A Jost poem called 
Persica may have been an epic. Hermesianax possessed some skill 
in versification, but his merits have been exaggerated. 
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BrsriocraPHy.—Fragments in J. U. Powell, Collectanea Al ‘ 
pp. 96-106 (1925). See also A. A. Day, The Origins of Gest 
Elegy, pp. 19-22 (1938); A. H. Couat, Alexandrian Poetry Ty 
First Three Ptolemies, with Eng. trans. by J. Loeb, pp, 82-103 ie 

(E.A B) 
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HERMES TRISMEGISTOS, the Greek name applied totke 
Egyptian god Thoth (g.v.) as the reputed author or source of th 
“Hermetic” writings, works of revelation on occult subjects ay, 
on theology. Thoth was the scribe of the gods, the inventor 4 
writing, and the patron of all the arts dependent on writing, inchs, 
ing medicine, astronomy and magic. At least as early'as Hil 
tus, Greeks had identified him with their god Hermes, and byk 
3rd century B.C. the identification was official; on the Rose 
stone (196 B.C.) Hermes “the great, the great” is evident 
Thoth. The epithet Trismegistos (Gr. “thrice-greatest”) ocun 
only rarely outside the Hermetic texts. It represents a d 
velopment from the Egyptian aa aa (“great, great,” ie., “gral. 
est”) which is found as an epithet of Thoth in late hieroglyph, 

The writings ascribed to Hermes-Thoth fall into two mi 
classes: “popular” Hermetism dealt with astrology and the otiu 
occult sciences, “learned” Hermetism with theology and philos 
phy. From the Renaissance until the end of the roth century litik 
attention was paid to the popular Hermetic literature. Moret 
cent study has shown that its development preceded that of th 
learned Hermetism, and that it reflects ideas and beliefs whid 
were widely held in the early Roman empire and are therelit 
significant for the religious and intellectual history of the time, 

In the Hellenistic age it was chiefly works on astrology wid 
were ascribed to Hermes; to these were later added treatises w 
medicine, alchemy, and magic. ‘The concept which underlis 
astrology, that the Cosmos constitutes a unity and that all pati 
of it are interdependent, is basic also to the other pseudoscients 
To make this principle effective in practice (and Hermetic ‘st 
ence,” unlike Aristotelian, was intensely utilitarian) it was nec 
sary to know the laws of sympathy and antipathy by which th 
parts of the universe were related. But since these assumed th 
finities did not, in fact, exist, and hence could not be discovel 
by ordinary scientific methods, recourse was had to divine 
tion. There was a growing distrust of traditional Greek rato 
between scient 


and religion, Hermes-Thoth was but one, if perhaps the mit 


The theological writings are represented chiefly by the! 
fragments 


among the works of Apuleius; they date probably from | 
three centuries A.D. All are marked by a sincere, if turg% a 
of a mystical type, but there is no single doctrine W! 
sistently set forth, and it is unlikely that there was an) a 
defined Hermetic community or “church.” Though the # 
is Egyptian the philosophy, like the language, is Greek, ied 
Hermetism was extensively cultivated by the Arabs, # d ni 
them reached and influenced such men as Albertus Magnus? 
west. There are frequent allusions to Hermes Trismegistos 1 
medieval and Renaissance literature. 


BIBLIOGRAPHY.—A. D, Nock and A, J. Festugière: Hermès T i 
(text, trans, and notes), 4 vol. (1945-54), the only satis a 


the theological works; W. Scott, Hermetica, 4 vol. (192 
chiefly for A. S. Ferguson’s commentaries in vol. 4; A. J. 
Révélation d’Hermés Trismégiste, 4 vol. (1944-54); 
the earlier literature; W. Gundel; Neue astrologische Ti | 
Trismegistos (1936); Eng. trans. of selections from fee ws! 
writings in R. M. Grant, Gnosticism (1961). Ca Ne 
HERMIAS or Atexanpera (? fl. late Sth century A san) 
platonist philosopher, was a disciple of Proclus, an 2 atoni” 
Athenian rather than the Alexandrian school of NG ot 
though he spent his later life in his native city and, proba vat j 
there. His chief works were a treatise on Porphyry $ i soll 
a commentary on Plato’s Phaedrus (In Platonis Phaedrtt 
ed. by P. Couvreur, 1901). This latter work shows, ambli 
Athenian method of interpreting Plato inaugurate í 
and developed on the largest possible scale by Proclus. Ao) 
ÅMMONIUS HERMIE. ua | 
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HERMIT—HERMOPOLIS: MAGNA 


RMIT is one who, for a religious motive, retires from so- 
ciety and lives in prayerful solitude. The word is used interchange- 
ably with anchorite, although the two were originally distinguished 
on the basis of location—an anchorite selected a cell attached to a 
church or near a populous centre, a hermit retired to the wilderness, 

Barly Christian asceticism was first institutionalized in the ere- 
metical life in the 3rd century in Egypt, where one reaction to the 

rsecution by the Roman emperor Decius was the flight of many 
into the desert to preserve the faith and to lead a life of prayer and 
penance. Paul of Thebes, who fled to the desert about the year 
250, was considered by St. Jerome to be the first hermit (see PAUL, 
Sat, of Thebes). The excessive austerity and other extremes of 
the early eremetical life were tempered by the establishment of 
cenobitic communities. Anthony of Egypt, the first cenobite, a 
hermit-disciple of Paul of Thebes, gathered solitaries about him in 
loosely structured. communities that met occasionally for instruc- 
tion and for reception of the Eucharist. About 318, Pachomius 
gave organization to the cenobitic life and wrote a rule for the first 
monastery at, Tabennisi. 

Thus developed, the eremetic life laid a foundation for the in- 
stitution. of monasticism (q.v.) or common life according to an 
established rule. After Pachomius, further developments of the 
monastic rule were contributed by Basil in the east, and by Bene- 
dict of Nursia, whose famous rule still influences the spirit of mod- 
ern religious orders in the west. (Ws, J. By.) 

HERMIT CRAB, a marine crustacean of the order Decapoda 
(section Anomura), typically with a soft, asymmetrical abdomen, 
which the hermit in adult life protects by thrusting it into an empty 
snail shell, They are found in all seas, some at considerable 
depths; others lead a terrestrial existence in tropical and subtropi- 
tal lands, returning, however, to the sea to spawn their young, 
Many live under symbiotic conditions by association with sea 
anemones, annelid worms and other animals. See CRAB; CRUSTA- 
CEA; MALACOSTRACA ; SYMBIOSIS. (W..-L..St.) 

HERMITE, CHARLES (1822-1901), French mathemati- 
tan distinguished for the elegance of his algebraic research, was 
born at Dieuze on Dec. 24, 1822. 

Most of his formal education was obtained at the Lycée Louis- 
l-Grand (1840-42) in Paris and at the Ecole Polytechnique 
(1842-43), Although Hermite had great difficulty in his exam- 
tnations, he was already a creative mathematician at the age of 20. 

ving barely passed his bachelor of ‘science examination in 1848, 
een a minor teaching position at the Polytechnique be- 
rie appointed at the Collége de France. It was not until he 
E that Hermite obtained a worthy position. In 1869 he be- 

paces at the Ecole Normale and in 1870 at the Sorbonne. 

ahah Paris on Jan. 14, 1901. 

ASEN ` was one of the principal developers of the theory of 
fen orms, the arithmetical theory of quadratic forms and 
tify ries of elliptic and abelian functions. Two isolated results 
Red originality and power: he solved the general quintic 
anscen y means of elliptic modular functions; he proved the 
thms) ae of the number e (the base of the natural loga- 
a Ne nost of his work is.of high artistic quality. Of a gener- 
is is pee Hermite encouraged many young mathematicians 
ERMO, serious work, (E. T. B.; X.) 
ais CRATES (d. 408/407 8.c.) was the leader of the 
wi Tp eante democrats in the late 5th century B.c.. In 424, 
diring ihe a) hates Supporting the Ionian, cities against Syracuse 
te fo a eloponnesian War, he persuaded the Sicilian cities to 
to Withdeg Common peace, which forced the Athenians, isolated, 
forces in ne When the Athenians returned with much larger 
UAE Gylippi Hermocrates was the main inspiration of the defense 
over Mie (9.v.) came from Sparta. After the total victory 
4 AE (413), Hermocrates took a small squadron of Syra- 
NER i elp the Spartans against the Athenians in the east- 
hae j Fi in his absence Diocles seized power at the head 
ing to fore, al democrats, Hermocrates. was exiled and in attempt- 
i € his way back in the winter of 408/407 was killed. ‘ 

HE (R. ME. 

tamia MON, MOUNT (“forbidden [place]”), the highest 
Of the east coast of the Mediterranean, stands on the 
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Lebanon-Syria border about 25 mi. W.S.W. of Damascus, The 
Sidonians called it Sirion and the Amorites Senir or Shenir (Deut. 
iii, 9); itis known in Arabic as Jabal ash Shaykh (“mountain of the 
chief”) or Jabal ath Thelj (“snow mountain”). It is a shoulder 
of the Anti-Lebanon (Antilibanus), dominating the area from a 
height of 9,232.ft. From the top can be seen Lebanon, the plain 
around Damascus, Tyre, Carmel, the mountains of upper Galilee, 
the plains of lower Galilee, Lake Huleh and the Sea of Galilee. 
On a clear day, Hermon can be seen from the region of the north 
end of the Dead sea, more than 100 mi. distant. Throughout the 
summer some snow remains on its peak. At its foot rise the two 
major sources of the Jordan river, On the top of Hermon are three 
low peaks, the highest encircled with a wall. There are ruins of a 
temple on this peak and a rock-cut cave about 8 yd, square on the 
plateau separating the peaks. On the slopes are a number of small 
temples, dated c. A.D. 200, from which several Greek inscriptions 
have been recovered. Some scholars maintain that Hermon was 
the “high mountain” of Jesus’ transfiguration (Mark ix, 2). 

Mt. Hermon was the northeast limit of the Israelite conquests 
under Moses and Joshua. The mountain inspired various images 
of Hebrew poetry, being coupled with Tabor (Ps. Ixxxix, 12), Leba- 
non (S, of Sol. iv, 8; Ezek. xxvii, 5) and Zion (Ps. cxxxiii, 3). In 
the Ugaritic Baal epic, Sirion is associated with Lebanon as a source 
of precious cedars, In a late 14th-century-B.c. treaty between 
Mursilis II of the Hittites and Dubbi-Teshub of Amurru, Mt. 
Sariyana (Sirion) is included among the gods invoked as witnesses. 
Hazael of Damascus made the mountain Senir his fortress against 
the invasion of Shalmaneser III of Assyria (859-824 B.c.), Shal- 
maneser won a victory but did not take Damascus. (E. D. Gr.) 

HERMONTHIS, classical name of Per-Montx, an ancient 
town in upper Egypt (modern ARMANT), 10 mi. upstream from 
Thebes on the west bank of the Nile. Known also as “the southern 
Heliopolis,” it was the seat of a sun cult and a crowning place of 
kings. The war god Month or Mentu was worshiped there in hawk- 
headed human form and also in his epiphany the bull Buchis, which 
had special markings and which, like Apis (see MEMPHIS), was 
buried in late times with divine honours. Hermonthis was the orig- 
inal home of the nomarchs of Thebes who reunited Egypt after 
a period of anarchy and inaugurated the prosperous rule of the 
Middle Kingdom (see Ecypt: History). Excavations undertaken 
between 1929 and 1938 uncovered the Bucheum (the necropolis of 
the mummified Buchis bulls), cemeteries of various periods from 
the predynastic downward, and part of the town area, including the 
temple of Month, which probably dates back to the Old Kingdom 
and contains finely sculptured blocks of 11th-dynasty work and a 
pylon of New Empire date.. The mammisi or birth temple, built by 
Cleopatra in honour of her son Caesarion, is described by 19th- 
century travelers but has almost entirely disappeared. 

BrstrocrapHy.—Robert Mond and O. H. Myers, The Bucheum, 3 vol. 
(1934), Cemeteries of Armant (1938) and Temples of Armant, 2 vol. 
(1940); E. Otto, Beiträge sur Geschichte der Stierkulte in Agypten 
(1938). K (M. S. Dr.) 

HERMOPOLIS MAGNA, a town of ancient Egypt, 188 mi, 
S. of Cairo and 24 mi. upstream from Al Minya; its ancient name 
was KHMUNU, “city of the eight (gods),” Coptic Samoun, hence 
the name of the modern village AL ASHMuUNAYN, in Asyut prov- 
ince. It was also known as “Hare city (Wenu),” for it was the 
capital of the Hare nome, the 15th nome of upper Egypt. The 
great deity worshiped there was Thoth, the god of learning and 
patron of scribes, who was identified with Hermes by the Greeks, 
In Greco-Roman times the town was prosperous and the papyri 
give detailed information about the topography. 

‘The site, which is very extensive, has been partly explored. The 
German Hermopolis expedition, exploring the 64-ac. temple pre- 
cinct, uncovered part of the temple of Thoth containing a pylon 
of the Middle Kingdom and Ramesside remains and a Ramesside 
temple of Amon. Considerable remains were found of the temples, 
streets and public buildings of the Hellenistic and Roman city. 

On the west bank, in the necropolis area of Tuna al Jabal, an 
Egyptian university expedition between 1930 and 1939 discovered 
a labyrinth of underground streets and catacombs connected with 
the cult of the ibis and the cynocephalus (baboon), both sacred to 
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coming of the railway in 1833 and has a sand and shi 
line of more than 7 mi. and a pier about } mi. long, The ch 
of St. Martin, at Herne, 14 mi. inland, has medieval brasses, w 
Te Deum was first sung there in English when Nicholas Ri 
later martyred, was vicar. At Reculver, 3 mi. E, through Bike 
stone glen, is the site of the Roman station of Regulbium, (j 
traces of the walls remain, In Saxon times it was Converted ini, 
palace by Aethelberht, and in 669 a monastery was founded they 
by Egbert. Parts of the Early English church, taken down abot 
1805 because of the encroachment of the sea, were incorporated 
St. Mary’s, but its twin towers, known as the Sisters, werepe 
served by Trinity house as a conspicuous landmark. The coun 
owns caravan sites near the towers. 

Catering for tourists and agriculture are the area’s principi 
industries. 

HERNIA, in surgery, the protrusion of an organ or tissue fa 
its normal cavity. A hernia may develop in conjunction with may 
different parts of the body; e.g., the brain, a lung or an inter 
tebral disc. The protrusion may extend outside the body or be 
tween cavities within the body, as occurs in a diaphragmatic hemi 
from the abdominal cavity through the respiratory diaphragm itt 
the thoracic cavity. The term is usually applied, however, tou 
external herniation through the abdominal wall in the region whet 
the wall meets the thigh. This article chiefly discusses abdonial 
hernias of the latter type. 

An abdominal hernia, or rupture, may occur at any weak poittit 
the abdominal wall, The common sites are the groin (inguinal) te 
upper part of the thigh (femoral) and the navel (umbilical), Ha 
nias may be congenital or may be acquired later in life, Fors 
hernia to occur, excessive length of the mesentery or of the ome 
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Thoth; numerous statues and mummies of these creatures were 
found. The necropolis contains the well-known tomb of Petosiris, 
high priest of Thoth in the time of Alexander the Great, and a 
series of Roman house tombs decorated with remarkable frescoes. 
See G. Roeder, Hermopolis 1929-39 (1959); Sami Gabra, Rapport 
sur les fouilles d’Hermoupolis ouest (1941) ; G. Lefebvre, Le Tombeau 
de Petosiris (1923-24). (M. S. Dr.) 

HERNANDEZ (FernAnvez), GREGORIO (c. 1576- 
1636), Spanish sculptor, famous for his carved altarpieces and re- 
ligious subjects, all in polychromed wood, was born in Galicia. He 
was a pupil of Francisco del Rincón at Valladolid. The Passion 
was his favorite theme, evoked with baroque intensity of expression 
and dramatic gravity. Attention was concentrated on the head 
and on the body surface. His work can be seen chiefly at Valladolid 
and other cities of northern Spain. The museum at Valladolid con- 
tains, among other pieces, a St. Veronica, a Pieta, a relief of the 
baptism of Christ and a St. Bruno. Two statues of Christ, 
stretched out on a sheet—an iconographical innovation of the 
artist—are at Madrid (the monastery of the Sacrament and the 
monastery of San Placido), and another is at near-by El Pardo. 
Hernandez died at Valladolid on Jan. 22, 1636. 

See Maria Elena Gomez Moreno, Gregorio Fernández (1953) ; George 
Kubler and Martin S. Soria, The Art and Architecture of Spain and 
Portugal and Their American Dominions, 1500-1800 (1959). 

(M. S. S.) 

HERNÁNDEZ, JOSÉ (1834-1886), Argentine poet, best 
known for his depiction of the gauchos, was born in the Chacra 
de Pueyrredón, province of Buenos Aires, on Nov. 10, 1834. At 
the age of 14, because of illness, he left Buenos Aires to live in 
the pampas, where he read extensively and learned the ways of the 


gauchos. From 1853 to 1868 he took part in the political struggle 
between Buenos Aires and the provinces on the side of the latter. 
To defend the rights of the gauchos, he founded, in 1869, the news- 
paper EI Rio de la Plata, Because of his participation in the un- 
successful revolt against Pres. Domingo Sarmiento’s government 
in 1870, he fled to Brazil (Jan. 1871). He later returned to 
Buenos Aires and published his famous poem El gaucho Martin 
Fierro (1872), depicting the life of a persecuted gaucho. A true 
American epic, the poem is recognized as the best example of 
poesta gauchesca. In the second part, La vuelta de Martin Fierro 
(1879), the hero is reintegrated into the society he had abandoned. 

Hernandez died at Belgrano (a suburb of Buenos Aires) on 
Oct. 21, 1886. 

BrstrocrapHy.—Henry Alfred Holmes, Martin Fierro, an Epic of 
the Argentine (1923) ; Eleuterio F. Tiscornia (ed.), Martin Fierro, and 
ed. (1941) ; Walter Owen (trans.), The Gaucho Martin Fierro (1935). 

(L. Lr.) 


HERNE, JAMES A. (James AHERN) (1840-1901), U.S. 


tum must be present, in addition to a weak spot in the abdoninl 
wall, In inguinal hernia, the hernia descends along the candi 
which lies the spermatic cord in the male and the round ligamat 
of the womb in the female, If such a hernia occurs bilaterally 
is called a double hernia. A femoral hernia lies on the inner 
of the large femoral blood vessels. An umbilical hernia proti 
through the navel, Ane 
A hernia may be present at birth as the result of defective 
opment of the abdominal wall or it may occur later in life a 
result of a strain or injury. An acquired hernia, as distin a 
from a congenital hernia, usually is caused by overexertion, 5 
lifting a heavy weight, jumping off a high wall or violent ci | 
Men develop hernias more frequently than do women esi 
their greater physical exertions and because the canal for t 
matic cord leading through the abdominal wall is wider y 
canal for the round ligament of the womb. A special bia 
quired hernia is the incisional hernia, which occurs at at 
following surgery. 


A hernia may be as small as a marble at first but may 
gradually in size until it is as large as an infant’s head. is, 
ing consists of three parts—the coverings, sac and conte iy 
coverings are the structures that form the abdominal w og ith 
point where the hernia occurs. The sac, which in rare Rete, q 
sent, is composed of the peritoneum, or the membrane j ‘ 
abdominal cavity; the neck of the sac is the naro erl fi 
where the peritoneum becomes continuous with gnal: eck of y 
toneal cavity. As a result of chronic inflammation, a to 
sac often becomes thickened and hard; it then adheres ome 
rounding parts. The hernia may contain intestine Bea. 
alone, or both. In young girls, an ovary may at or st 

The hernia may be classified as reducible, irreducib) vail y 
lated. A reducible hernia is one in which the cont isesi" 
pushed back into the abdomen. In some cases reduction, 


e 
= ja DI 
others it is difficult, At any moment a reducible es af | 
oi 


playwright who helped bridge the gap between the rọth-century 
melodrama and the 2oth-century “drama of ideas,” was born in 
Troy, N.Y., Feb. r, 1840. After several years as a traveling actor, 
Herne scored an impressive success with his first play, Hearts of 
Oak (1878). Subsequent dramas, Drifting Apart (1885), The 
Minute Men (1886) and Margaret Fleming (1890), did not achieve 
its popularity, but in retrospect Margaret Fleming seems his major 
contribution, since it anticipates the later U.S. social drama. 
Herne’s most popular play, Shore Acres, was first presented in 
1892, and his last two, The Reverend Griffith Davenport (1899) 
and Sag Harbor (1899), were both moderately successful. Herne 
was especially strong in character delineation. He died in New 
York city on June 2, 1901. (S. W. H.) 
HERNE, a town of Germany in the Land (state) of North 
Rhine-Westphalia, which after partition of the nation following 
World War II became part of the Federal Republic of Germany, 
is in the Ruhr industrial area, 20 km. (124 mi.) W.N.W. of Dort- 
mund by road. Pop. (1961) 113,207. Herne has a station on the 
network of railways in the Ruhr area and is also served by the 
Rhine-Herne canal. The town has coal mines, boiler works, am- 
monia works and other factories. It was made a town in 1897. 
HERNE BAY, a seaside resort and urban district in the Can- 
terbury parliamentary division of Kent, Eng., 8 mi. N.E. of 
Canterbury by road. Pop. (1961) 21,291. It grew up after the 


the sac. A strangulated hernia is one in which the oti 
blood through the hernial contents is impeded by yt ars 
the narrowest part of the passage. The interference fe a 
but quickly becomes pronounced; the pinched bowe a 
sac swells as a finger does when a string is tightly fection mi” 


base. Congestion is followed by inflammation, infec 
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e. The tighter the constriction, the more rapidly these events 
lace. 

ae jucible Hernia.—With a reducible hernia there is a soft 
compressible tumour ( elastic when it contains intestine, doughy 
when it contains omentum), its size increasing in the erect and di- 
minishing in the horizontal posture. As a rule, it causes no trouble 
during the night. It gives an impulse on coughing, and when the 
intestinal contents are pushed back into the abdomen a gurgling 
sensation is perceptible by the fingers. Such a tumour may occur 
inany part of the abdominal wall, but the chief sites are those men- 
tioned above. Inguinal hernia is commoner in men, femoral in 
women, As an inguinal hernia increases in size it passes into the 
scrotum in the male and into the labium in the female, while a 
femoral hernia first heads downward and then gradually pushes 
upward to the abdomen. 

‘The palliative treatment of a reducible hernia consists in push- 
ing the contents of the tumour into the abdomen and applying a 
truss or elastic bandage to prevent their escaping again. The 
younger the patient the greater are the chances that the truss will 
actas a curative agent. It is sometimes impossible to push back a 
hernia by means of a truss, and an operation becomes necessary. 
The purposes of the operation are the emptying and the removal 
of the sac and the closure of the opening into the abdomen by 
strong sutures. 

Irreducible Hernia.—The main symptom is large, long-stand- 
ing swelling in one of the sites already referred to; the contents of 
the tumour, in whole or in part, cannot be pushed back into the 
abdomen. The irreducibility is the result of its large size or of 
changes that have taken place as the result of indurations or adhe- 
sions, Such a hernia is a constant source of danger; its contents 
are liable to injury from external violence; it may at any time be- 
come strangulated, or the contents may inflame, and strangulation 
may occur secondarily to the inflammation. It gives rise to pain, 

; dyspepsia and constipation, which may lead to intestinal obstruc- 
tion in the loop of intestine that lies in the hernia. When an ir- 
reducible hernia becomes painful and tender a local peritonitis has 
occurred. The only safe treatment is surgery. 

Strangulated Hernia.—In strangulated hernia the bowel or 
omentum is pinched off at the neck of the sac, and the flow of blood 
into and from the delicate tissues is stopped. The symptoms are 
nausea; vomiting; a twisting, burning pain generally referred to 
the region of the navel; intestinal obstruction; pain on pressure 
over the tumour; a tense and drumlike abdomen; and absence of 
Peon in the tumour on coughing. Sometimes there is com- 
Plete absence of pain and tenderness in the hernia itself, and in an 
peon all the symptoms may be slight. Sooner or later, from 

ht hours to eight days, if the strangulation is unrelieved, gan- 
co, Occurs at the neck of the sac and the patient develops hic- 

ghs, goes into shock and dies, The treatment of a strangulated 

ernia is immediate surgery. 
LENICL, an ancient people of Italy, whose territory was in 
idees pu the Fucine lake (modern Fucino) and the Trerus 
Hh eci acco) river, bounded by the Volsci on the south and by 
A qui and the Marsi on the north. In 486 B.c. they were still 
g enough to conclude a treaty with the Romans on equal 


‘ > 
thet They broke away from Rome in 362-358. In 306 their 
ig a a enia (Anagni), was taken and deprived of its inde- 


(Ferentin nd their league was broken up, though Ferentinum 
hot teeing , Aletrium (Alatri) and Verulae (Veroli), which had 
Tm) By » Were allowed to remain free municipia (see MUNICIP- 
nee Y 195 B.c. their territory was not distinguished from 
igs: and they were regarded as Latins, both politically (Latin 
ne and in language. Their original language is unknown. 
on ae (Heron) or ALEXANDRIA, Greek geometer and writer 
Diobira te and physical subjects. Hero’s reference in his 
that he ihe a lunar eclipse, visible in Alexandria in A.D. 62, shows 
ved in the rst century A.D. 
Bilopocin, S mechanical works, the Pneumatica, Automatopoietice, 
in tiyo @ and Cheiroballistra survive in Greek. The Pneumatica, 
Siphons (og describes many interesting contrivances such as 
gine, a €ron’s fountain,” “penny-in-the-slot” machines, a fire 
» à Water organ and arrangements employing the force of 
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steam. The Belopoeica (on engines of war) purports by its title 
to be based on a work by Ctesibius, who lived about 250 B.C. in 
Alexandria. Hero’s Mechanics, in three books, is extant in Arabic, 
though not in its original form. This work is cited by Pappus, as 
is also the Barulcus, “weight lifter,” probably the same treatise 
under a different name. Book ii of the Mechanics deals with the 
five mechanical powers and mechanical problems of daily life, and 
Book iii with the construction of engines of all sorts. Both the 
Belopoeica and the Mechanics contain Hero’s solution of the prob- 
lem of the two mean proportionals. 

The geometrical works attributed to Hero that survive in Greek 
bear the titles Metrica, Definitiones, Geometria, Geodaesia, 
Stereometrica (i, ii), Mensurae and Liber Geéponicus. The 
Metrica was not discovered until 1896 by R. Schöne in a manu- 
script at Constantinople. It is by far the most important, 
as it is the most authentic, of the geometrical works of Hero and 
proves him to have been an accomplished mathematician. The 
other works containing, like the Metrica, problems of mensura- 
tion are not Hero’s in their present form. A good part of their 
contents is based on geometrical rules developed in Mesopotamia 
in the second millennium B.c. and was commonly known in the 
Hellenistic period. A remarkable feature is the statement of a 
variety of close approximations to the square roots of numbers 
that are not complete squares; the Metrica describes a general 
method of finding successive approximations to the values of such 
surds, as well as a method of approximating the cube root of a 
noncube number; the former throws light on similar approxima- 
tions to surds stated in Archimedes and in astronomical works; 
e.g., Ptolemy’s Almagest. Book i of the Metrica includes the 
mensuration of triangles, quadrilaterals, regular polygons from 
the equilateral triangle to the regular dodecagon, circles and 
segments thereof, an ellipse, a parabolic segment, and of the 
surfaces of cylinders, right cones, spheres and segments thereof. 
Book ii shows how to measure the content of solid figures, including 
cones, pyramids, frusta of such solids, a sphere and a segment 
thereof, the five regular solids, besides the two remarkable solid 
figures measured by Archimedes in his Method (a solid like a hoof 
cut off by a plane from the end of the cylinder, and a solid made 
up of eight such “hoofs”). Book iii gives some problems of the 
same type as those in Euclid’s treatise On Divisions (of figures). 
Akin to the geometrical works is that On the Dioptra, a re- 
markable book on land surveying, so called from the instrument 
described in it, which was used for the same purposes as the 
modern theodolite; this treatise contains also an astronomical 
chapter which describes a graphical method for the determination 
of the distance between Alexandria and Rome by means of the 
difference of local time in the simultaneous observation of a lunar 
eclipse. Chapter 30 gives the proof of “Heron’s formula” for 
the area of a triangle of sides a, b, c where s is half their sum: 


A= WVs(s — a) (s — b) (s — c) 
This formula is, however, older than Hero; al-Biruni (d. 1048) 
quotes Archimedes for it. 

Hero also wrote Catoptrica (on reflecting surfaces); and it 
seems certain that this is extant in a Latin translation by William 
of Moerbeke of a work which was formerly thought to be a frag- 
ment of Ptolemy’s Optics. Hero explains the rectilinear propaga- 
tion of light as well as the law of reflection by the principle of 
minimal distance. Of other treatises by Hero only fragments re- 
main. One on water clocks in four books is referred to by Pappus 
and Proclus. Another was a commentary on Euclid’s Elements, 
quotations from which are found in the extant Arabian com- 
mentary by An-Nairizi. 

BrstiocrapHy.—The works on geometry (other than the Metrica), 
in Greek only, were edited by F. Hultsch (Heronis Alexandrini geo- 
metricorum et stereometricorum reliquiae, 1864). Except for the trea- 
tises on Engines of War (also edited by C. Wescher, Polyorcétique des 
Grecs, 1867), the authoritative edition is Heronis Alexandrini opera 
quae supersunt omnia, publication from 1899 to 1914: vol. i and supple- 
ment (by W. Schmidt) contains the Pneumatica and Automata, the 
fragment on water clocks, etc.; vol. ii, pt. i (L. Nix and W. Schmidt), 
the Mechanics, Catoptrica, etc.; vol. iii (H. Schöne), the Metrica and 
Dioptra; vol. iv and v (J. L. Heiberg), geometrical works. The Belo- 
poeica was edited by H. Diels and E. Schramm in Abh. preuss. Akad. 
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Wiss. (1918). For accounts of Hero’s works see M. B. Cantor, 
Vorlesungen über die Geschichte der Mathematik, vol. 1 (1894); Sir 
T. L. Heath, History of Greek Mathematics (1921); A. G. Drachmann, 
Ktesibios, Philon, and Heron, a Study in Ancient Pneumatics (1948) ; 
H. A. Freebury, History of Mathematics (1961). (T. L. H.; O. E. N.) 


HERO. The word “hero” comes from the Greek heros and its 
etymology is not known. It is applied in the /liad and the Odyssey 
to “any freeman of the ante-Hellenic age.” Although in general 
use the word signifies a man of great courage, or the chief character 
in a literary work, it is also used in a specialized sense, to designate 
the leading figures in what is known as “heroic” literature. This 
literature has flourished at different periods in many different parts 
of the world, but is connected with an early stage in the history of 
the race, loosely called the “heroic” age. 

Characteristics of the Hero and of Heroic Literature — 
Heroic literature has certain well-defined characteristics. It deals 
with human beings who transcend ordinary men by their skill, 
strength and courage. In general, the creators of this type of litera- 
ture look back, as Homer did, to a generation of superior beings, 
who excelled in war and adventure, and who valued above all else 
the pursuit of honour and renown, Sometimes these heroes pos- 
sess supernatural powers, and often they are helped or hindered by 
supernatural beings, or do battle with monsters and demons. Their 
adventures are not necessarily confined to this world, but may lead 

them by strange paths into the other world—the kingdom of death 
or the realm of the gods. Their pre-eminence among men is some- 
times accounted for by unusual circumstances of birth and breed- 
ing. Some, like Achilles, are of divine parenthood on one side; 
others, like Sinfjotli, the Scandinavian hero, are the offspring of a 
brother and sister. (Such heroes usually die young and childless.) 
Others, like Romulus or Perseus (gg.v.), are condemned to death 
in infancy, but escape through extraordinary circumstances and are 
brought up in ignorance of their origin, to fulfill in manhood the 
destiny allotted to them. Many heroes, like the Irish Cú Chulainn, 
are extremely precocious and have the strength and courage of a 
man at a very early age, while others, like Beowulf (q.v.), hero 
of the Anglo-Saxon epic poem bearing his name, are slow to de- 
velop and are thought to be of little account until they suddenly 
perform some mighty exploit. 

Sometimes these heroes, like Romulus, are looked back to and 

revered as the founders of the race. But heroes may be remem- 
bered and praised in countries other than their own; for instance, 
Beowulf was not an Anglo-Saxon and was never represented as hay- 
ing visited Britain, but was a prince of the Geats, a small tribe in 
Sweden. Attila (g.v.), the king of the Huns, has found a place in 
Germanic heroic poetry under the name of Etzel (German) or Atli 
(Scandinavian), and the fact that he was of foreign origin seems 
to have been forgotten. The great heroic epics are singularly free 
from tribal and local prejudice, because the heroes belong to a 
princely class which transcends nationality in its interests, although 
the heroes themselves may be revered as national heroes. Struggles 
between different heroes and tribes certainly take place and are in- 
deed the main inspiration of heroic literature, but they are based 
on motives such as revenge, desire for glory, envy of a neighbour’s 
wealth or defense of family, rather than on national differences. 
Such motives are intensely personal and the loyalties of the heroes 
are also personal. The two main heroic obligations are loyalty to 
one’s lord and loyalty to one’s kindred; these spur men on to the 
pursuit of fame, since thereby the prestige of the leader and of the 
family will be increased. Moreover, personal achievement and 
reputation is regarded as something of enduring value which will 
survive death, and is therefore a worthy cause for which to die, 

The heroes are usually of princely rank, and are either them- 
selves kings and leaders of men or among the distinguished fol- 
lowers of a great prince. A leader must show himself to be 
possessed of courage and generosity, while his men must deserve 
the gifts which he has given them by unswerving loyalty and a 

readiness to die in his defense. The hero may be presented pri- 
marily as a member of a family, or as a solitary adventurer cut off 
from his kindred, as was Odysseus (g.v.) during his return from 
Troy, but the fact that he is of noble birth and a leader of men is 
never forgotten. This does not mean that he is expected to keep 
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aloof from manual labour and the practical considerations fh 
The idea found in the French chansons de geste (q.v,) that i 
with the hands demeaned a knight, was a medieval one, and HY il 
that in France by this time the original heroic ideal had hal 
The true hero looks after his horse, builds and sails a boat, ira 
the building of his own house, and can take care of himself 1 n 
wild as well as, and indeed better than, his men. If he can td) 
stories, compose poems and accompany himself on the harp, 
much the better. In life in the heroic age there is no sharp divid 
between martial, manual and intellectual pursuits such as js foui 
in a more sophisticated society. 

The literature in which the stories of heroes are preserved, 
derived from oral tradition. In time the stories may be record 
in writing either by the immediate successors of the storyte 
when the art of writing has been developed, or by later collecto 
who take down the stories from illiterate people, among whom thy 
have been passed down orally for many generations, Heroic tn. 
tions may also continue to influence writers of a later age. Ang 
ample of such literary influence is seen in Virgil’s Aeneid, ane 
dealing with the imagined origin of the Roman nation, compos 
in the reign of the emperor Augustus (27 8.c.-14 A.D.), In woh 
written after the close of the heroic age, however, new elements ad 
influences enter in, and the heroic traditions are gradually akeri 
and weakened. Heroic literature proper is composed primarily ft 
entertainment, not to point a moral or to express doubts and qué 
tionings. It is narrative in type, and often consists of long poeni 
of some thousands of lines, deserving the name of epic. Shortt 
poems, such as panegyrics to heroes, laments at their deaths ad 
accounts of single battles, are found in many parts of the world, and 
may represent an earlier stage of development in heroic literature 
Heroic poetry was in general composed either for a royal cout 
or for an audience which included men of rank. In consequnt 
great emphasis is laid on correct behaviour, feasting and hospitaliy 
and the obligations of a prince. There is little that is crude 
coarse in such literature, although deeds of cruelty and barber 
may be described in it. In some parts of the world, heroic 
tions have been mainly preserved in the form of saga, that is, po 
stories remembered orally (see IRISH LITERATURE: Gaelic Lite 
ture; WELSH LITERATURE). Such sagas may develop out 
earlier poetry, or independently. f 

An interesting point is the important part played by wae ) 
much heroic literature, and the sympathy shown in many cases is 
their point of view. In Norse heroic poetry the chief characte! f 
are women, and Brunhild (q.v.) and Gudrun have become i p 
actors in the group of stories concerning the Volsung family 
also GERMANIC MYTHOLOGY AND HEROIC LEGENDS; Nota 
LED). It is possible that women played a major part in ba 
position and preservation of heroic literature in many oe 
It is known that among the Tuareg of the Sahara, 2 people 
life is still one of warfare and adventure, women customarily 
pose and recite poetry. 

Magic and the supernatural enter into heroic literature, 
the primary interest is in the doings of men and women: a 
cases, as in ancient Greece, there were religious cults ja: % 
with great heroes of the past, forming part of er 
(q.v.). Shrines were erected in honour of heroes, and a ae 
to commemorate them. Sometimes there is confusion be a j 
heroes and the gods, and such figures as Hercules mv sill 
gods. Kings and outstanding heroes are sometimes Sl on 
to heaven, and there is a theory that the cult of the divine 
at Rome may have developed out of the veneration of og 
It has also been suggested that minor gods appearing mettle 
were originally heroes who in the end came to be is 
deities. In the 19th century it was widely held that © 
as Beowulf (who has never been identified as 2 histor! 
were either “degraded gods” or personifications © 
forces of nature, such as the sunshine or the storm. i 
derstanding of the nature of heroic literature has in theo? 
owing to the large amount collected in modern times, su ort 
have been almost wholly abandoned. In some cases; ni 
it must be noted that the mantic element in early Hi, bas 
has proved stronger than the heroic one, and 
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wers of a shaman or magician, whose adventures are in the realm 
of the supernatural, and not the real, world (see SHAMANISM). 

Extant Heroic Literature.—An impressive body of heroic 
narrative poetry has been preserved from ancient times. The epic 
of Gilgamesh (see GILGAMESH, Epic oF), fragments of which have 
been preserved in Babylonian, Hittite and Assyrian, is primarily 
heroic in quality, since the central figure is a human hero of out- 
standing powers. The finest and best-known example of the heroic 
poetry of the far past is that ascribed to Homer, dating back eight 
or nine centuries before Christ. There is also much heroic mate- 
rial in the ancient Indian epic Mahabharata (q.v.), although this 
was considerably altered by the Brahmans and contains much that 
is nonheroic. 

In England a quantity of heroic poetry has survived from Anglo- 
Saxon times, One complete epic, Beowulf, and a number of frag- 
ments of poems are extant; these were composed several centuries 
before the Norman conquest, although not written down in their 
present form until c. 1000 A.D. The chief episodes of Beowulf are 
concerned with battles of the hero against monsters. At the outset 
of his career he kills two troll-like creatures, Grendel and his 
mother, who dwell under a lake in Denmark and have been attack- 
ing the court of the Danish king. After a long and glorious reign in 
his own land he overcomes a dragon which has been afflicting his 
people, and himself dies as the result of the struggle. In the course 
of the poem, however, there are many allusions to other heroic 
stories of a more realistic kind, to feuds, warfare between neigh- 
bouring tribes, royal marriages and episodes in the history of the 
Geatish and Danish royal families. Some of these tales are fa- 
miliar from other sources, and it is clear that the small amount 
of heroic poetry which survives. was only part of a vast body of 
traditions about heroes known to the Anglo-Saxons and other Ger- 
manic peoples. These relate, as far as can be ascertained, to events 
and persons of the Germanic Migration period, between c.. 300 
bs 600 4.p,, when unsettled conditions prevailed in northwestern 

urope. 

Of German heroic poetry, most notable are the Old High German 
Hildebrandslied, a fragment. telling of a battle. between a father 
and son, and the Middle High German epic, the Nibelungenlied, 
Written c. 1200. Some of the characters of this epic are the same 
asthose found in the Icelandic heroic poems, preserved in the Elder 
aotig Edda (see Epoa), a manuscript of the 13th century, and 
ae Norse sagas which were probably based on lost poems. 

e hero of the German epic, Siegfried (q.v.), is identifiable with 

€ Scandinavian hero Sigurd the Volsung, and the events seem to 
Sa on happenings at the court of the Burgundians in the Mi- 
ss Hai? etivd. Sigurd himself, like Beowulf, is of mysterious 
nae ut other German heroes can be identified from historical 
A ens of these is Theodoric (q.v.), king of the Ostrogoths 
tae ae centuries; he became a major figure in medieval Ger- 

fe etry, and some of the stories about him were taken to 
raed ng mixed with Scandinavian traditions in an extensive 

Syke isthe: lith century, Thidhriks Saga (see also 

RE), P 

= felti people in Britain also had their own heroic tradi- 
much se erences to Welsh heroes. survive in early Welsh poems, 
ʻi Moar hl obscure, and in some of the prose stories 
(qv) ana Mtpgion (g.v.). i Among these heroes is King Arthur 
ee 5 about him and his band of knights a rich body of later 
among ah and verse developed in Brittany, in France and 
niodin wha rains in England (see ARTHURIAN LEGEND). The 
tom about 3 the British heroic stories originated was apparently 
nt record e Sth to the 7th centuries a.p. There are also abun- 

$ Sof the doings of heroes in Ireland, preserved in poems 


a 5 d 
Chase sagas (see IRISH LITERATURE: Gaelic Literature). 


end ssi es most famous of these, and the stories appear to 
Were ri à tong period and to go back to pre-Christian times. 
Nth aan orded in writing at various times between the Sth and 

€ Welsh uries, and are mingled with tales of Christian saints. 
‘ANtastic l and Irish traditions of the heroes, the marvelous and 
f fron ay a large part, and consequently the atmosphere dif- 
hat of the Homeric and Germanic heroic poems. Later 


| Stories of a more x 
romantic type, the chansons de geste, developed 


a 


439 


out of Celtic heroic traditions in France, Of particular interest 
among the French material is a short epic, composed in the 11th 
century, the Chanson de Roland (see ROLAND, CHANSON DE), tell- 
ing of the heroic fight of one of Charlemagne’s heroes against the 
Saracens. A later group of poems which may be called heroic are 
the Spanish ones dealing with the history of Castile, of which the 
12th-century Poema de mio Cid is the most important (see 
SPANISH LITERATURE: The Rise of Heroic Poetry). 

Some tales of early heroes have been preserved in Latin sources 
when the original ones have not survived. A Danish scholar, Saxo 
Grammaticus (q.v.), collected a large number of heroic stories in 
the first nine books of his Gesta Danorum, written in the 12th and 
early 13th century. A Latin epic, Waltharius (q.v.), possibly 
written by a monk of St. Gall, Switz., in the 10th century, tells 
the story of the hero Walter of Aquitaine, who is also mentioned 
in the Waldere fragments of Anglo-Saxon heroic verse. Much 
heroic poetry has been wholly lost. Cicero lamented the disappear- 
ance of the old poems of the past, telling of the ancient heroes 
of the Romans, and the ancient heroic poetry of the Gauls, which 
must have been extensive, has completely vanished. 

Besides the heroic works which have come down in a written 
form from earlier times, much material has been collected by 
travelers and scholars in the late 19th and 20th centuries, taken 
down from native poets and reciters. The remoter parts of Russia, 
Estonia, Yugoslavia, Bulgaria, the Ukraine, Albania and Greece 
have proved the most fertile regions for such poetry. Further 
east, narrative poems dealing with the exploits of heroes have 
been collected from Tatar peoples, speaking various dialects of 
the Turkish language, and some particularly fine examples come 
from the Kara-Kirghiz of the Tien Shan mountains. The Yakut 
of northern Siberia, the Ainu of northern Japan and some.of.the 
tribes of Arabia have also composed heroic poetry in modern times. 
No highly developed heroic poetry or figures of heroes on the grand 
scale have emerged from Africa, but tribes such as the Galla, the 
Tuareg and the Zulus have lived in modern times in conditions re- 
sembling those in heroic literature, and stories and short poems 
about rulers and local heroes are popular among them. The North 
American Indians have also many tales of past heroes, although 
these tend to be shamans and magicians rather than heroes in the 
true sense. This is also true of many of the heroes of Finnish oral 
tradition; a number of lays dealing with these were collected by 
Elias Lönnrot, and put together to form an epic, the Kalevala 
(q.v.; see also FINNISH LITERATURE). A great wealth of oral po- 
etry and saga has been collected from the various islands in the 
Pacific ocean which make up Polynesia, from Hawaii to New Zea- 
land. These deal with heroes of the past, and there are many 
stories of voyages of discovery, intertribal warfare and family 
feuds. Mingled with these are tales of the adventures of heroes 
in the supernatural world and, in particular, in the realm of the 
dead. 

Heroic Treatment of History.—From examples of heroic po- 
etry and saga collected in modern times, it is possible to gain some 
idea of how historical events are treated in heroic literature, and 
how historical characters come to be drawn on a scale larger than 
human, until they become figures comparable with the great heroes 
of antiquity. The revolution in Russia in 1917 inspired poems 
presenting Lenin as a type of hero. In style and treatment these 
are similar to the earlier Russian byliny, heroic narrative poems 
collected in the 19th century. From Yugoslavia poems have been 
collected which deal with the Slay revolt against the Turks in 
the early 19th century and must have been composed very soon 
after the events they describe. There are Achin poems describing 
the war against the Dutch East India company in western Sumatra, 
and the composer of one of these, Dokarim, is known to have died 
in 1897. He spent five years over his poem, consulting eyewit- 
nesses when possible and continually revising his narrative, al- 
though nothing was written down. These Achin poems are an 
interesting example of how historical events are simplified and 
made more dramatic in tales of heroes, since here a struggle lasting 
for about 200 years is condensed into a war of short duration. 
From Anglo-Saxon times there is a poem on the historical battle 
of Maldon, which took place in Essex in 991, when the hero, 
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Byrhtnoth, who is also known from historical records, defended the 
shore against Viking raiders and went down fighting with his body- 
guard, This poem is typically heroic in style and temper, and must 
have been composed very soon after the battle. In all these cases, 
poems have been composed after the close of the heroic age proper, 
inspired by struggles on a national scale rather than by the more 
personal conflicts between individual heroes of earlier times. Thus, 
in a society where men live a barbaric (though not necessarily prim- 
itive) life of warfare and adventure, and where they are familiar 
with heroic tradition, they may present their own contemporaries 
in song and story on a heroic scale, and celebrate a great achieve- 
ment or a heroic defeat in the same way as earlier poets celebrated 
the deeds of ancient heroes, As the conditions of life change, how- 
ever, and become more settled and sophisticated, while men learn 
to read and write, and new ideas and stories come in from abroad, 
the gap between the heroic stories and the familiar world gradually 
widens. 

Thus it comes about that the heroic poem is replaced by the 
romance (g.v.), in which the hero carries out amazing and 
marvelous exploits in surroundings far removed from those of 
everyday life, either in far-off lands or in the highly artificial courts 
of chivalry. 

See also the articles on national literatures, e.g., GREEK LITERA- 
TURE; ENGLISH LITERATURE and theit bibliographies. See also 
articles on CELTIC MYTHOLOGY; GREEK RELIGION, etc.; and 
articles on individual heroes and gods. 

BrstiocrarHy.—The outstanding primary works are those of H. 
Munro Chadwick and N. Kershaw Chadwick, who presented the subject 
in a new light: see H. M. Chadwick, The Heroic Age (1912); H. M. 
and N. K. Chadwick, The Growth of Literature, 3 vol. (1932, 1936, 
1940) ; N. K. Chadwick, Russian Heroic Poetry (1932). See also W. P. 
Ker, Epic and Romance, 2nd ed. (1908); C. M. Bowra, Heroic Poetry 
(1952) and Tradition and Design in the Iliad (1930); W. J. Entwistle, 
European Balladry (1939) ; A. B. Lord, The Singer of Tales (1960). 

On heroes of ancient times, see A. Heidel, The Gilgamesh Epic and 
the Old Testament Parallels (1946); L. R. Farnell, Greek Hero Cults 

(1921); T. B. L. Webster, From Mycenae to Homer (1958); H. V. 
Routh, God, Man and Epic Poetry, 2 vol. (1927) ; N. K. Sidhanta, The 
Heroic Age of India (1929); F. Klaeber, Beowulf and The Fight at 
Finnsburg, 3rd ed., with two supplements (1950); R. W. Chambers, 
Beowulf, an Introduction to the Study of the Poem, 3rd ed. (1959), 
and Widsidh (1912); M. G. Clarke, Sidelights on Teutonic History dur- 
ing the Migration Period (1911); B. Dickins, Runic and Heroic Poems 
of the Old Teutonic Peoples (1915) ; Waldere, ed. by F. Norman (1933) ; 
H. Schneider, Germanische Heldensage, 2 vol. (1933); E. D. Laborde, 
Byrhtnoth and Maldon (1936) ; B. S. Phillpotts, Edda and Saga (1931) ; 
R. Thurneysen, Die irische Helden- und Kénigssage (1921); T. -F. 
O'Rahilly, Early Irish History and Mythology (1946); G. Mutphy, 
Saga and Myth in Ancient Ireland (1955); The Mabinogion, trans. by 
G. Jones and T. Jones, “Everyman series” (1949) ; T. Parry, A History 
of Welsh Literature, trans. by H. I. Bell (1955) ; G. Williams, An Intro- 
duction to Welsh Poetry (1952) ; R. S. Loomis, Arthurian Literature in 
the Middle Ages (1959); The Song of Roland, trans. by D. L. ayers, 
Penguin books (1957). 

On later heroes see G. F. Abbott, Songs of Modern Greece (1900) ; 
C. S. Hurgronje, The Achehnese, trans. by A. W. S. O'Sullivan (1906) ; 
Kalevala: The Land of Heroes, trans. by W. F. Kirby, 2 vol. (1907); 
D. Comparetti, The Traditional Poetry of the Finns, trans. by I. Ander- 
ton (1898) ; W. F. Kirby, The Hero of Esthonia, 2 vol. (1895); W. A. 
Morison, The Revolt of the Serbs against the Turks (1942); A. S. 
Kaun, Soviet Poets and Poetry (1943); J. C. Andersen, Myths and 
Legends of the Polynesians (1928) ; W. W. Gill, Myths and Songs from 
the South Pacific (1876); Sir G. Grey, Polynesian Mythology and 
Ancient Traditional History of the New Zealanders (1855; reissued 
1929); Baron Rennell (F; J. R. Rodd), People of the Veil, being an ac- 
count of the habits, organisation and history of the wandering Tuareg 
tribes (1926). (H. R. E. D.) 

HERO AND LEANDER, two lovers celebrated in Greek 
legend. Hero, virgin priestess of Aphrodite at Sestos, was seen 
at a festival by Leander of Abydos; they fell in love with each 
other, and he swam the Hellespont at night to visit her clan- 
destinely, guided by a light from her tower. One stormy night 
the light was extinguished, and Leander was drowned; Hero, seeing 
his body, drowned herself likewise. 

The story is preserved in Ovid (Heroides 18 and 10; authorship 
of both disputed), Musaeus (Sth century A.D.), and ia references 

elsewhere, none earlier than Virgil. It was also adapted by such 
later poets as Christopher Marlowe (Hero and Leander, completed 
by George Chapman) and alluded to by Lord Byron (The Bride of 


Abydos). 
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HEROD tue Great (73-4 8.c.), king of Judaea under 
suzerainty, is historically important because it was into his h 
dom that Jesus of Nazareth was born (see CHRONOLOGY: iy 
tian). Furthermore, Herod’s immediate descendants for te 
generations were the temporal or spiritual rulers of Palestine 
parts of it during the ministries of John the Baptist, Jesus and t 
apostles. t 

Herod’s father, Antipater, was an Idumaean, or Edomite, fry 
southern Palestine where Herod was born. Antipater Was 4 
of great influence and wealth, who increased both by mai bs 
daughter of a noble from Petra, at that time the Capital of i 
rising Nabataean kingdom. Herod was thus, although a practis 
Jew, of Arab origin on both sides. When Pompey inyaded Pal. 
tine in 63 B.C., Antipater aligned himself with Rome. Herod, ta 
a boy of ten, was sent across the Jordan to Petra, where hey 
part of his boyhood. Six years later he met Mark Antony, wh 
life-long friend he was to remain. Julius Caesar also favoured 
family; he appointed Antipater procurator of Judaea in 47 6, 
and conferred on him Roman citizenship, an honour that descents 
to Herod and his children. Herod made his political debut in tè 
same year, as governor of Galilee. Six years later Mark Antoy 
appointed him tetrarch of Galilee. In 40 s.c., the Parthians ir 
vaded Palestine, civil war broke out and Herod was forced tofe 
to Rome. The senate nominated him king of Judaea and equip! 
him with an army to make good his claim. In the year 3731, 
at the age of 36, Herod became unchallenged ruler of Judae: 
position he was to maintain for 32 years. 

During the conflict between Octavian and Antony, Herod, n 
withstanding the enmity of Cleopatra, who tried to ruin him, sp 
ported his friend Antony, and after Antony’s final defeat at Actiu 
in 31 B.C. frankly confessed to the victorious Octavian that he bil 
done so. Octavian, who had met Herod in Rome, knew that k 
was the one man to rule Palestine as Rome wanted it ruled 
confirmed him as king. Herod became the close friend of Augusta’ 
great minister M. Vipsanius Agrippa, after whom one of his 
sons and one of his great grandsons were to be named. r 
emperor and minister paid him state visits and Herod twice ai 
visited Italy. Augustus gave him the oversight of the Cyt! 
copper mines, with a half share in the profits. He twice incr 
Herod’s territory, in the years 22 and 20 s.c., so that it camel 
include not only Palestine but parts of what are now the kingit 
of Jordan to the east of the river and southern Lebanon 
Syria. He had intended to bestow the Nabataean kingdom 
Herod as well, but by the time that throne fell vacant, H 
mental and physical decay made it impossible. jendi 

Herod endowed his realm with massive fortresses and sp 
cities, of which the two greatest were new, and Jargely 
foundations: the port of Caesarea Palestinae on the coast beni 
Joppa (Jaffa) and Haifa, which was afterward to becom ied 
tal of Roman Palestine; and Sebaste on the long-desolate $ 
ancient Samaria. In Jerusalem he built the fortress © sf 
portions of which may still be seen beneath the convents í sesh 
Via Dolorosa, and a magnificent palace of which part sa 
the citadel. His most grandiose creation was the Temple, Y, 
wholly rebuilt. The great outer court, 35 ac, in extent, is“ cti 
ible as Al Haram-ash-Sharif. He also embellished foreigt penl 
Beirut, Damascus, Antioch, Rhodes and other e i 
patronized the Olympic games, whose president he bec “f 
his own kingdom he could not give full rein to his i 
nificence, for fear of offending the Pharisees, with who Nev 
always in conflict because they regarded him as a foreign a pile 
theless, Herod undoubtedly saw himself not merely 85, the DY 
of grateful pagans but also as the protector of Jewry nae ji 
persion, whose gentile hosts he did all in his powêr ue d's 

Unfortunately there was a dark and cruel streak in Hei i 
acter which showed itself more and more as he grew pe bolt 
a young man he had married a certain Doris, by WROT. ji 
son, Antipater. When he became king, he sought to oi pi 
with the Hasmonaeans by marrying the Hasmonael 
Mariamne, with whom he was in love. Mariamne «et 
woman of the vilest stamp, allied herself with Herod's oe tel 
(not to be confused with her great-niece, Herodias’ 0 


Ek 


patra to wreck the union. In the end Herod, maddened 
ousy and suspicion, to both of which he was pathologically 
ade away with Mariamne, her two sons, her brother 
Mariamne had insisted on having appointed high priest), 
grandfather and her mother. Besides Doris and Mariamne, 
dhad eight other wives, by six of whom he had issue. He had 
4 i children altogether. 
= In his last years Herod suffered from arteriosclerosis. He had 
torepress a revolt, he became involved in a quarrel with his Naba- 
taean neighbours and he lost the favour of Augustus, He was 
jn great pain and mental and physical disorder. He three times 
, his will, and finally disinherited and killed his first-born, 
Antipater. The destruction, shortly before his death, of the infants 
Bethlehem was wholly consistent with the disarray into which 
had fallen. After an unsuccessful attempt at suicide Herod 
died at Jericho at the end of March or beginning of April, 4 B.C. 
His final testament provided that, subject to Augustus’ sanction, 
his realm would be divided among his sons; Archelaus (see HERop 
AgcHELAUS) should be king of Judaea and Samaria, with Philip 
(qv.) and Antipas (see Herop Antipas) sharing the remainder 
astetrarchs, See also Jews: Earliest Times to- A.D. 135. 
Br RAPHY.— Josephus, Antiquitates Judaicae, xv, xvi, xvii, 1-8; 
AE „ Jones, The Herods of Judaea (1938) ; article “Herodes” in 
Paully-Wissowa, Real-Encyclopadie, with complete family tree, supple- 
“mentary vol. 2 (1913); S. H. Perowne, The Life and Times of Herod 
the Great (1956). (S. H. P.) 


eoD AGRIPPA I (10 B.c.-A.D. 44), king of Judaea A.D. 


, was the son of Aristobulus (Herod the Great’s son by his 
ond, Hasmonaean, wife, Mariamne), who had married his 
Berenice. His original name was Marcus Julius Agrippa 
ius because Julius Caesar had made his great-grandfather a Ro- 
tizen; Agrippa because M, Vipsanius Agrippa had been a 
friend of Herod the Great). When, in 7 B.C., Aristobulus was 
executed, Agrippa was sent by Herod the Great to Rome, where he 
grew up in the imperial court, enjoying the favour of Antonia, 
yes of the future emperor Claudius, and the friendship of 
rusus Caesar, her nephew. Sọ long as his mother was alive, his 
lov [display was kept within bounds, but after her death he soon 
became bankrupt. Returning to Judaea, he was rescued from utter 
verty by his sister Herodias, who induced her husband Herod 
pas to give Agrippa a post as overseer of the market in his new 
Capital, Tiberias, The two quarreled, however, and Agrippa was a 
fer once more. Eluding arrest in Palestine for his debts to 
Imperial treasury and raising a loan in Alexandria, he returned 
mein A.D. 36. There, thanks to Antonia, Tiberius appointed 
‘im tutor to his grandson Tiberius Gemellus... Agrippa also in- 
ti | ogg himself with Gaius (Caligula), Tiberius’ heir. An in- 
high et remark that he made to Caligula, to the effect that it was 
wei time Caligula became emperor, was repeated to Tiberius who 
wae Agrippa (Sept. a.p. 36). Six months later, Tiberius 
dead and Agrippa in favour with the new emperor, Caligula. 
aba the tetrarchy of Batanaea and Trachonitis, to the 
Basa the Sea of Galilee, formerly held by his uncle Philip. 
Detor. Antipas and Herodias tried to discredit him with the em- 
A only brought about their own banishment, Antipas’ te- 
Clie se in A.D. 39 to Agrippa. Agrippa was in Rome when 
è S assassinated in 41 and he played a leading part in 
i og of Claudius, who rewarded him with the government 
aea (which since the banishment of Archelaus had been 
falleg 1y, Roman procurators) and made his brother (usually 
“Apa tod of Chalcis) king of Chalcis in southern Lebanon. 

‘i ' Was now king of all the territories formerly ruled by 
a ot. He showed himself:a zealous champion of Jewry 
Prevent usm (he had already used his influence with Caligula to 

e erection of a statue of him in the temple in Jeru- 
€ Was therefore popular with his subjects, and his brief 
ian the peak of their material felicity. He did all in his 

Crush the nascent Christian: church, and after execut- 
mes, the Son of Zebedee, he arrested Peter, who escaped from 
north 3 xii). Agrippa also started to build a third wall on 

Q Jerusalem, to enclose the New City which the secu- 
in Previous 50 years had brought into being. His sudden 
TAD. 44 (at Caesarea, during games in honour of Claudius) 
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was a disaster for Jewry, because with all his faults of sycophancy 
and ostentation he had successfully kept the balance between 
Rome and the Jews and had shown that the two could coexist to 
the advantage of both. 

See A. H. M. Jones, The Herods of Judaea (1938) ; S. H. Perowne, 
The Later Herods (1958), (S. H. P.) 

HEROD AGRIPPA II (a.D. 27-c. 100), king of Chalcis in 
southern Lebanon from a. 48 and tetrarch of Batanaea and 
Trachonitis from A.D. 52, was the son of Herod Agrippa I (q.v.). 
Like his father, he was brought up at the Roman court. As he was 
only 17 when his father died in A.D. 44, the emperor Claudius re- 
established procuratorial government in place of the kingdom of 
Judaea, but Nero added Tiberias and other places to Agrippa’s 
tetrarchy. As spiritual head of the Jews, with power to appoint 
the high priests, Agrippa II played a prominent role in the events 
which led up to the Jewish War (A.D. 66-73) and in the war itself. 
He was an ardent collaborator with Rome and did all in his power 
to prevent the rupture between Rome and Jewry, but in vain. He 
was known to have had incestuous relations with his sister Berenice, 
and this, combined with his “romanizing” views, deprived him of 
any real authority over his people. With his death (c. roo), the 
family of the Herods, of which he was the last representative, 
sank back into the obscurity from which his ancestor Antipater, 
father of Herod the Great, had raised it. It was before Agrippa 
that St. Paul appeared at Caesarea (Acts xxvi), and it was he who 
supplied Josephus with much of the material for his history of 
the Jewish War. 

See works cited under Herop Acrippa I. (S. H. P.) 

HEROD ANTIPAS (c. 21 B.c.—A.D. 39), son of Herod (q.v.) 
the Great by his Samaritan wife Malthace, was tetrarch of Galilee 
at the time of Christ’s crucifixion. Originally designated as suc- 
cessor by his father, he was relegated by the latter’s final will to 
the tetrarchy of Galilee and Peraea (4 B.c.).’ He divorced his 
first wife in order to contract an incestuous union with Herodias, 
the wife of his brother Herod Philip (not the tetrarch Philip). It 
was for this that John the Baptist denounced him, which led to 
John’s imprisonment and execution. At the time of the trial of 
Christ, Antipas was in Jerusalem for the Passover. Pontius Pilate, 
learning that Jesus was a Galilean, sent him to Herod Antipas as 
tetrarch of Galilee, thinking thereby to shift the responsibility for 
Jesus’ condemnation onto Herod’s shoulders. But Herod, “that 
fox” (Luke xiii, 32), was too clever to be thus compromised, and 
sent Jesus back (Luke xxiii). He held his tetrarchy for 43 years, 
and founded the city of Tiberias as his capital, Urged by Herodias, 
he tried to oust his nephew Herod Agrippa ¥ (¢.v.), with the re- 
sult that he and Herodias were banished by the emperor Caligula 


and his realm and fortune given to Agrippa (a.D. 39). He died 
the same year. 
See Stewart Perowne, The Later Herods (1958). (S. H. P.) 


HEROD ARCHELAUS (22 3.c-a.. 18), fourth son of 
Herod (g.v.) the Great by Malthace, the Samaritan, is a back- 
ground figure of some importance in the life of Christ. In Herod’s 
final will Archelaus was named as king of Judaea and Samaria, 
the northern provinces of the kingdom being distributed between 
his brother Herod Antipas and half brother Philip the tetrarch 
(qq.v.). This division was approved by Augustus, after much de- 
liberation, with the proviso that Archelaus was to be ethnarch 
only. Of half Idumaean and half Samaritan blood, educated at 
Rome, Archelaus was an alien in the eyes of his subjects. He was 
dissipated and cruel, and it was for this reason that Joseph was 
afraid to return to Judaea (Matt. ii, 22). The parable of Luke 
xix, 11-27 seems to refer to him. Archelaus antagonized not only- 
the Jews but the Samaritans as well, and they jointly denounced 
him to Augustus. In the year A.D. 6 he was summoned to Rome 
and banished. Judaea then became a Roman province. Thus, 
Archelaus, by his misdeeds, was responsible for the political frame- 
work of Judaea as it was during the ministry and passion of Jesus 
of Nazareth. He died in ap, 18. 

See Stewart Perowne, The Later Herods (1958). (S.H. P.) 

HERODAS (Heronpas) (3rd century 3.c.), Greek poet, 
probably of Cos, was the author of mimiambi, short dramatic 
scenes in verse, which, apart from their intrinsic merit, are in- 
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teresting in the history of Greek literature as being a new species 
illustrating Alexandrian methods, Mimes, of which Sophron was 
a leading exponent, were the Dorian product of southern Italy 
and Sicily—scenes of popular life’ written in the language of the 
people. They were adapted by Herodas in his mimiambi under 
strict conditions of technique. He used the scazon (“lame”) 
iambic (with a dragging spondee at the end), but although he 
wrote in the old Ionic dialect with which that metre is associated, 
the structure of the sentences is close-knit Attic. The grumbling 
metre and quaint language suit the tone of common life which 
Herodas aims at realizing. His characters talk in vehement ex- 
clamations and emphatic turns of speech, with proverbs and oc- 
casionally the most naked coarseness of ‘expression. 

In mime I the old nurse calls on Metriche, whose husband is 
away in Egypt, and tries to interest her in a young man who is 
in love with her. Metriche declines with dignity, but consoles 
the old woman with a glass of wine. Mime II is a monologue by 
a whoremonger prosecuting a merchant for breaking into his es- 
tablishment at night and attempting to remove one of the inmates, 
who is produced in court. The whole oration is a burlesque of an 
Attic speech at law. In III a desperate mother brings to the 
schoolmaster a truant urchin. In a stream of interminable sen- 
tences she narrates his misdeeds and begs the schoolmaster to 
flog him. Hoisted on another's back the boy is flogged, but his 
spirit does not seem to be subdued. 

Mime IV is a visit of two women with an offering to the temple 
of Asclepius at Cos. While the cock is being sacrificed they ad- 
mire the works of art, among them a highly praised procession 
by Apelles “the Ephesian.” In V a jealous woman accuses her 
favourite slave of infidelity, has him bound and sent to receive 
2,000 lashes. The only pleasing person in the piece is the maid- 
servant, who suggests to her mistress an excuse for postponing 
execution of the threat. A private conversation is related in VI; 
the subject is an ugly one, but the dialogue is clever. Interest 
centres on Cerdon, an artistic shoemaker who appears again in 
VII. In VIII Herodas, posing as a farmer, narrates his dream of 
how a goat belonging to him was torn in pieces by goatherds, 
votaries of Dionysus, thus symbolizing contemporary criticism of 
his poems, and of how he afterward won a prize for leaping on 
greased skins, thus representing his recognition as the true suc- 
cessor to Hipponax, the premier choliambic poet. Of IX, “The 
Women at Breakfast,” only a few lines survive. A few other short 
fragments are preserved by Athenaeus and Stobaeus. 

Within the limits of roo lines or fewer Herodas portrays an 
entertaining scene afd characters clearly drawn. Some of these 
had been perfected no doubt upon the Attic stage, where the 
tendency in the 4th century had been to evolve accepted types. 
The execution has the qualities of first-rate Alexandrian work in 
miniature, and these little pictures bear the test of all artistic 
work; they do not lose their freshness with familiarity but gain 
in interest with increased appreciation of their subtler points. 

BretiocraPHy.—The papyrus containing Mimiambi I-IX was first 
published by F. G. Kenyon (1891), For editions see J. A. Nairn, The 
Mimes of Herodas (1904); W. Headlam and A. D. Knox, Herodas: 
the Mimes and Fragments, with Eng. trans. (1922); A. D. Knox, in 


Loeb series, with Eng. trans. (1929). For verse translation see H. 
Sharpley, A Realist of the Aegean (1906). (E. A. B.) 


HERODES ATTICUS (Lucus Visuttius HIPPARCHUS 
TIBERIUS CLAUDIUS ATTICUS Heroes) (c. A.D. 101-177) was the 
most celebrated of the Greek orators of the “second sophistic,” 
an age of professors and savants whose intimate lives, quarrels 
and epigrams were of passionate interest to the educated society 
of the day and are enshrined in Philostratus’ Lives of the Sophists. 
Herodes Atticus came of an Athenian family of fantastic wealth 
and munificence which had received Roman citizenship in the time 
of Nero. He was a friend of the emperor Hadrian, who employed 
him as commissioner to correct abuses in the free cities of the 
province of Asia. He became consul in 143 and had a hand in the 
instruction of the destined successors, Marcus Aurelius and Lucius 
Verus. He built numerous buildings all over Greece, including 
the Odeum (concert hall) at Athens. Of his huge output of 
speeches and writings nothing certainly genuine survives. 

BrsriocrapHy.—Philostratus, Lives of the Sophists, ii, 1; K. Miinscher 
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in Pauly-Wissowa, 


Real-Encyclopadie der classischen Altertumsyy 
senschaft, vol. viii, 5 


921-954 (1912); E. Groag and A. Stein, Progg. 
pographia Imperii Romani, C 802, 2nd ed. (1936); F. H. Sandbach 
Cambridge Ancient History, vol. xi, pp. 678 ff, (1936); P. Graindo, 
Un milliardaire antique: Hérode Atticus et sa famille (1930), j 


(J. A. Cr) 

HERODIAN (d. after a.D. 238), a Syrian, possibly of Aut 
is the author of an extant history in Greek of the Roman empire 
from a.D. 180 to 238. He held an official post in the Roman ser. 
ice. Though he is writing to some extent of contemporary events 
and from personal knowledge, his exposition is influenced by 
rhetoric not only in the mannered style, but also in the use of co. 
ventional formulae; for example, in the delineation of character 
and in the use of speeches. It is in keeping with this rhetorical 
approach that he is frequently vague or actually wrong in detail 
of chronology and geography. His work is biographical rather than 
truly historical and, while he can give a lively account of theas 
sassination of an emperor, he leaves unnoticed important events 
of a more complex character. His attitude is that of a superfcial 
moralizer and he is incapable of analyzing causes or motives 
There is, however, little or no evidence of any deliberate falsifica. 
tion in his narrative and his history is not without value, partic: 
larly where Dio Cassius is not extant. Herodian is, for example, 
the best source for the struggle between the emperor Lucius Sep: 
timius Severus (g.v.) and Pescennius Niger. His own sources re 
main obscure. 

BreiocraPHy.—Edition by K. Stavenhagen (1922) in the “Teubner 
Series”; Eng. trans. by E, C. Echols (1961). See also Pauly-Wissowa, 
Real-Encyclopadie der classischen Altertumswissenschaft, vol. 8, col 
954-959 (1912). (Ar. Ca) 

HERODIANS, mentioned in the Gospels as taking up a hostile 
attitude to Jesus (once in Galilee and again in Jerusalem); ¢. 
Mark iii, 6, xii, 13; Matt. xxii, 16; cf. also Mark viii, 15, In every 
case they are coupled with the Pharisees. Apparently what i 
meant is a party among the Jews who favoured the Herodian 
dynasty and were its political partisans. 

HERODIANUS, AELIUS (2nd century AD.), of Alt 
andria, Greek grammarian, also called Herodianus Technicus, 8 
important primarily for his work on Greek accents. A son of the 
grammarian Apollonius Dyscolus, he settled in Rome under Mar 
cus Aurelius (161-180) to whom he dedicated a treatise on at 
centuation and quantity entitled Catholice prosodia (“Genet 
Prosody”). Extracts from it survive. His Peri monerous Texeo’ 
(“Anomalous Language”) survives complete and the title ? 
about 30 other works are known from which a few extracts “t 
vive. A number of spurious and doubtful works were also at 
tributed to him, including an extant atticist lexicon, Philetaeris. 

BIBLIOGRAPHY. —Works ed. by A. Lentz, 2 vol. (1867-70) ; Philetatri 
ed. by A. Dain (1954). See also H. Schultz in Pauly-Wissowa, di 
Encyclopédie der classischen Altertumswissenschaft, vol. 8, col. 9 rd 
(1913); J. E. Sandys, History of Classical Scholarship, vol. i, 3 F 
(1921). (G. B. ko. 

HERODOTUS (sth century s.c), Greek author of @ M 
of the Persian Wars, was born at Halicarnassus, & Greek ag 
southwest Asia Minor at that time under Persian rule- The P y 
cise dates of his birth and death are alike uncertain. There W, 
an ancient tradition that he was born in 484, but this may ™ 
no more than that he “must have been in his prime, i.e., 40 an 
eld, in 444,” when he was thought to have been in E $ 
met Sophocles, and to have left for Thurii. The latest even 
luded to in his History belongs to 430, but how soon after Hive: 
he died is not known. ‘There is good reason to believe that Ait 
in Athens, or at least in central Greece, in the early ye" vite 
Peloponnesian War, from 431; and that his work was abs 
and known there before 425. He had been in the west for nel 
time before this and perhaps became a citizen of Thur (fo 
in 444-443). t 

Nor is there any means of dating his travels, which Ky 
wide. His journey in the west indeed may well have been ist 
gested, later than 443. His longer wandering covered aʻa! l 
of the Persian empire: he went to Egypt, at least as Se w 
Elephantine (Aswan), and his visit there, or one of his Ley jai 
after 460; to Libya; Syria; Babylonia; Susa in Elami Mace 
Phrygia; up the Hellespont to Byzantium; to Thrace a" | 
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by land or sea or both, northward to beyond the Danube; 
Scythia eastward along the northern shores of the Black 
sea as far as the Don and some way inland. These travels would 
have taken many years. If he were bom in 484, he could hardly 
have started them before 450, for his mind was already mature; 
he knew what he wanted to search for. But 484 is an uncertain 
date; he may well have been older. i 

structure and Scope of the History.—Herodotus’ theme in 
his History is the war between Greece and Persia and its prelimi- 
maries, As it has survived, it is divided into nine books (the 
division is not Herodotus’ own): books i-v describe the back- 
ground to the Greco-Persian Wars (g.v.); books vi-ix contain 
the history of the wars, culminating in an account of Xerxes’ in- 
yasion of Greece (book vii) and the great Greek victories of 480- 
B.C. “Iam giving,” he says in his opening words, “the results 
ofmy enquiries (/istoriai), so that the memory of what men have 
done shall not perish from the world nor their achievements, 
whether of Greeks or of foreigner, go unsung: they form my theme, 
and the cause why they went to war.” Then after a brief, light- 
hearted narrative of mythical “aggressions” by one side or the 
other, culminating in the Trojan War, with different versions of 
them by the two sides, he goes on: “However I am not concerned 
with these stories; what I am going to narrate is the first known 
aggression against Greek states, and from it I shall proceed on- 
ward, mentioning many cities of men, great and small (for many 
that were once great are now small, and many now great were small 
before—human prosperity is a fragile thing), Croesus was a 
Lydian by birth . . .” and so the great narrative begins. But this, 
though not at all inconsistent with the form of the History as 
it was published, yet is not at all a full introduction to it; for, 
though they are wonderfully well combined into an organic unity, 
there are two parts in the History, one the systematic narrative 
of the war of 480-479 with its preliminaries from 499 onward 
(including the Tonic revolt and the battle of Marathon, books 
Viir), the other the story of the growth and organization of the 
Persian empire and a description of its geography, social structure 
and history, 

There has been much debate among modern scholars whether 
Herodotus from the first had this arrangement in mind or had 
begun with a scheme for only one part, a description of Persia, 
ra history of the war, and if so, with which; and the considera- 
tion which the problem has received is worthwhile even though 
it Positive answer can be given, so skillfully has Herodotus com- 
ee toone. The view put forward by A. Bauer in Germany, 
3 an persuasively in England by R. W. Macan (see Bibliog- 
phy) is the most probable, that he began with a plan for the 
story of the war, and that later he decided on a description of 
oa when the question forced itself on his inquiring mind. 
U oe like Herodotus was bound to ask himself, “Yes, but 
ia ant bk mean when we say the Persian (or often the Mede) 
iat reece?” “How did it happen that Xerxes included in 
and In a Scythians and Cappadocians, Lydians, Lycians, Bactrians 
3 aa besides his own Persians and Medes, and relied for 
some Heth ships manned by Phoenicians and Egyptians, and by 

cia KS?” For Herodotus was deeply impressed not only by 
wh oe of the Persian empire compared with all the little 
tilsam €s together, but also by the varied and polyglot nature 
Contrast ay Which was yet united in a single command, in complete 

s forces with their political divisions and dis- 


donia; 
and to 


D the Greek 
us commanders, although the Greeks shared a common lan- 


Bua, aay 
* mea ion and way of thought and the same feeling about what 
Persian meeting for. This difference, and the meaning of the 


Tibes ried be explained to his readers, and to this end he 

lors empire. 
account between the two main sections is to be found in 
M Parade (book vii) of the march of the immense army— as 
spong Gane as if on a parade ground—from Sardis to the Hel- 
boats ape 200 mi.) on the way to the crossing by the bridge 
Petula, o Europe. First comes a story of Xerxes’ arrogance 
Celty ppe © followed by another of his savage and autocratie 
te fehi en the parade—the baggage train in the van, then half 
ng force, all nations together, then a gap, for none of 


ese 
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them came near the king; then 1,000 select Persian cavalry and 
1,000 select spearmen, ro sacred horses called Nisaean, richly 
caparisoned, the chariot sacred to Zeus drawn by 8 white horses 
with the driver walking, reins in hand (no man might ride in it), 
then Xerxes himself standing in his chariot drawn by Nisaean 
horses with his driver, a noble Persian, standing beside him. So 
Xerxes rode out from Sardis and, when he so minded, he would 
change to his carriage. Behind him were another 1,000 spear- 
men and select cavalry, followed by 10,000 chosen infantry and 
10,000 cavalry; then a gap of two furlongs, then the rest of the 
army, the nations all together. With this account and with the 
detailed enumeration of all the national and racial elements in 
the force, naval and military, at the subsequent muster in Thrace, 
Herodotus has completed one thing that he set out to do—to ex- 
plain the meaning of Xerxes’ “Persian” invasion, as well as of the 
preliminary events of the previous 20 years; all woven into one 
intricate pattern. 

One detail of arrangement supports this view of the develop- 
ment of Herodotus’ theme. His method in the account of the 
empire is to describe each division of it not in a geographical 
order, but as each was conquered by Persia—by Cyrus, Cambyses 
and Darius; thus a picture is given of the formation of the whole. 
The one exception to this arrangement is Lydia which is treated 
at the very beginning of the history not because it was first con- 
quered, but because it was the first foreign country to attack and 
overcome the Greek cities of Asia Minor; and was also of course 
their nearest neighbour, with whom they were already well ac- 
quainted. It would be pedantic to suggest that Herodotus would 
not have started in this fashion if his earliest project had been 
the description of the Persian empire; but for all that the form 
of the first section of book i fits very well with the other hypoth- 
esis and with the wording of his preface. 

The first section, the history and description of Lydia and its 
conquest, is followed by the story of Cyrus himself, his defeat 
of the Medes and a description of Persia proper, his attack on 
the Massagetae (in the northeast, toward the Caspian) and his 
death. Book ii contains the succession of Cambyses, Cyrus’ son, 
his plan to attack Egypt, and the immensely long account of that 
unique land and its history. This account is too long for the 
proportions of the whole book and is Herodotus’ one failure as 
artist; but his zeal as historian and inquirer would not let him 
make it shorter. Book iii describes the conquest of Egypt, the 
failure of invasions to the south (Ethiopia) and west; the mad- 
ness and death of Cambyses; the struggles over the succession in 
Persia, ending with the choice of Darius; the organization of the 
new vast empire by him, with some account of the most distant 
provinces as far east as Bactria and northwest India; and the 
internal revolts suppressed by Darius. Book iv begins with the 
description and history of the Scythian peoples, from the Danube 
to the Don, whom Darius proposed to attack by crossing the 
Bosporus, and of their land and of the Black sea. 

Then follows the story of the invasion of Scythia, which carried 
with it the submission of more Greek cities, such as Byzantium; 
of the simultaneous attack from Egypt on Libya, which had been 
colonized by Greeks; and the description of the country and its 
colonization. Book v describes further Persian advances into 
Europe from the Hellespont and the submission of Thrace and 
Macedonia and many more Greek cities; then the beginning of the 
revolt of the Greek cities of Ionia against Persia, and so to the 
main subject of the whole work. 

Method of Narration.—This bald account of the first half of 
Herodotus’ History not only conceals its infinite variety, but is 
positively misleading in so far as it suggests a straightforward 
geographical, sociological and historical description of a varied em- 
pire. The History is more complex than that, and Herodotus’ 
method of narration has also to be described. A more detailed 
account of the first section of the whole (Lydia), which is typical, 
will help to make clear the many sides of his problem. 

First, he had, of course, no need to explain Greek geography, 
customs or political system, to his Greek readers; but he did wish 
to describe the political situation at the relevant times of the 
many Greek cities later involved in the war. This he does by 


444 


means of digressions skillfully worked into his main narrative. 
Croesus, the king of Lydia, wishing to act before Cyrus, who had 
just conquered Astyages the Mede, consulted many oracles of 
which that at Delphi seemed to him the truest when it appeared to 
encourage him in his purpose and advised him to seek Greek allies. 
He found that Athens and Sparta were then the most powerful of 
Greek cities, the one Ionian, the other Dorian (a digression on 
the past history of Ionians and Dorians explains the division in 
Greece). Athens, however, was at the time (546 B.c.) prevented 
from action by the struggle between Peisistratus, who was trying 
to confirm his position as tyrant, and the nobles; but Sparta had 
only a generation before established its own hegemony in the 
Peloponnese, and was ready to help (but was too late, Cyrus act- 
ing far more quickly than Croesus and his allies had thought pos- 
sible). Similarly, much further on in the history the story is told 
of how Aristagoras from Miletus asked for help from Sparta and 
Athens for the Ionians in revolt (c. 500 B.c.), but was rebuffed at 
Sparta because he was too truthful about the size of the Persian 
empire and especially the length of the royal road from Ephesus 
to Susa, the Persian capital (with its regular stations and security 
posts and postal system—something quite unknown in Greece). 
However, he was welcomed at Athens which had recently freed 
itself from tyranny and was full of energy and optimism. This 
carries with it the story of the overthrow of the tyranny, in which 
Sparta played a double part, which itself connects with the 6th- 
century history of tyranny at Corinth and Sicyon as well. Later 
again there is an account of fighting between Athens and Aegina, 
and of the heavy defeat of Argos by Sparta. All of this, and 
much besides, some of it only included because of Herodotus’ per- 
sonal interest, helps to explain the positions of these Greek states 
in 490 (battle of Marathon) and 480 (invasion of Xerxes). 

Gift as a Storyteller—There is a feature of Herodotus’ 
History which is of the first importance and among the most re- 
markable—his love of and gift for storytelling: that is to say, his 
love of narrating history in the storyteller’s manner (which is not 
unlike Homer's). For this he uses (besides narrative) dialogue 
and speech in the words of the speaker, which he can do because 
the storyteller knows what his own characters said as well as what 
they did. In the first chapters of his History, Herodotus begins 
with a story told in this manner of the accession to the throne of 
Lydia of Gyges, the first of the dynasty of kings of which Croesus 
was the fifth and last. This is followed by further stories: of 
Solon and Croesus; of Croesus and Adrastus (a tragic short story, 
told by a master of the art); of Croesus, now a captive; and of 
Cyrus, Such stories occur throughout the History, and are in 
every mood: the boyhood of Cyrus; Rampsinitus and the clever 
thief (an Arabian Nights sort of tale which Herodotus heard in 
Egypt); the comedy of the birth of Cypselus who became first 
tyrant of Corinth, and the grim tale of his son Periander (another 
masterpiece) and the latter’s son Lycophron; the humorous little 
story which Herodotus himself does not believe but cannot refrain 
from telling, of Xerxes’ narrow escape from shipwreck when he 
was returning from Greece. But this method of narration is not 
confined to the more or less separate “short story” told in digres- 
sion, nor to the distant past; it is employed in the very core of 
the history, for instance, Miltiades’ exhortation to Callimachus 
on the field of Marathon, Artabanus’ warnings to Xerxes of the 
difficulties and risks of the invasion, the debates between the 
Greek leaders before the battle of Salamis, There is no need to 
doubt that Miltiades made such an exhortation, though not on the 
battlefield but to the assembly or council in Athens before the 
army moved out; and was, though not commander, the moral au- 
thor of the victory; nor that such warnings as those of Artabanus 
were given to Xerxes; the strife between the Greek leaders and 
the tireless insistence of Themistocles is, without doubt, histori- 

cally true. But these things are the more easily credible because 
of the convincing reality of Herodotus’ writing, much of it in the 
storyteller’s rather than the historian’s manner. 

Outlook on Life—The story of Croesus in book i gives Herod- 
otus the occasion to foreshadow, as it were, in Croesus’ talk with 
Solon (a conversation chronologically impossible, but not of course 
invented by Herodotus), the generalized meaning of the story of 
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the Persian Wars, and so of his whole History—that great pry 
perity is “a slippery thing,” and may lead to a fall; more o 
ticularly if it is accompanied by arrogance and folly as in Kenna 
but not only then. Croesus is throughout a sympathetic figure 
kindly, generous in the extreme to one in misfortune, only chig. 
ishly pleased with his great wealth and confident that Nothing can 
go wrong—so he laughs at Solon’s warning that no man can h 
called happy before the end of his life, until tragedy comes 4, 
him, the death of his son; then he recovers, and lightheartedly 
without due thought, undertakes the attack on Cyrus “before 
Persia grows too strong”—and total disaster follows. The min 
story—Xerxes’ invasion of Greece—is an even clearer case; a war 
which by all human reasoning should have been won, was irretriev. 
ably lost. This does not mean that Herodotus, any more thay 
his older contemporary, the poet Aeschylus, simply accepted the 
old moral “pride goes before a fall”; it was a matter of common 
observation and proved overwhelmingly true by the greatest event 
of his time. 

In this connection another point must be made. It is often 
asserted that for Herodotus (and for Aeschylus and others) men 
are but puppets of an all-powerful fate and that in consequence 
his story of “pride and fall, sin and retribution, has for him m 
ultimate moral significance.” (J. E. Powell: introduction to his 
translation of Herodotus, p. xxi, published by Clarendon Pres, 
Oxford; see Bibliography.) This is thought to be confirmed by 
the story of Croesus, who had been such a generous giver to 
Apollo’s shrine at Delphi only to be rewarded at the end by the 
deceiving oracle “that if he should attack Cyrus he would destroy 
a great empire”; then, when after his fall he upbraided the oracle 
and asked if it were the Greek gods’ habit to be ungrateful, he 
received the reply: “it was caused by the wrongdoing of Gygts 
your ancestor, in seizing the throne, a sin which fate decreed 
should be atoned in the fifth generation after, and not even the 
gods can override fate.” But Herodotus has related as clearly & 
he can that Gyges had the choice whether to commit a crime ordie 
rather than commit it, and “he chose to live”; and Croesus him 
self, when Delphi reminded him that in so grave a matter he should 
have inquired more fully into the meaning of a dubious oracle, 
admitted his responsibility. The story of Glaucus the Spar 
who sought, with Delphic aid, to defraud a Milesian of his money, 
has a similar structure. Herodotus was not an analytic philos- 
opher, but he knew the meaning of a man’s responsibility for his 
actions. 

Qualities as a Historian.—Herodotus was a great travel, 
with an eye for detail and for the whole, a good geographer, iM 
a man with an indefatigable interest in the customs and past hs 
tory of his fellow men, and of the widest tolerance, with 4 
bias in favour of Greek and against the barbarian. He was neithe 
naive nor easily credulous. It is this which makes the first W 
of his work not only so readable but of such historical imp 
tance. In the second half he is largely, but by no means om 
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writing military history; and it can easily be shown that w m 
mi 


of supply hardly existed; his detailed battle pieces arè ae 


ever acceptable or even consistent. Yet he understood at jans 
one essential of the strategy of Xerxes’ invasion, 
dependence on the fleet though they came by land, 
the decisive importance of the sea battle of Salamis (gv): yet 
larly in the political story: he is commonly content with af 

sonal motive of a trivial (though psychologically reves her 
—the contrast with Thucydides is as wide as can be. ei 
again he understood certain essentials: that the political a an 
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of the struggle between the great territorial empire z m n 
the small Greek states was not independence only, plitical int 
of law as the Greeks understood it; and that the Pras iw 


portance of the battle of Marathon for the Greek wor 
it foreshadowed the rise of Athens (confirmed by Salana 
position of equality and rivalry with Sparta and the e"! 
long-accepted primacy of the latter. He knew that Wa 
only a question of victory or defeat, glorious as the alt 
tory was, but brought its own consequences in its train, " 


tot 
) w 


HEROET—HERON 


vho won, “The ships which Athens sent to help the Tonians in 
their revolt (499 B.C.) were the beginning of suffering for Greeks 
md non-Greeks” (v. 97). There was an earthquake at Delos 
inggo, when the Persian armament had just passed on its way 
to Marathon, which was unique and a portent of the evils which 
vere to fall on Greece, ‘for during the next three generations 
more evil befell than during the 20 before, partly caused by Persia, 
partly by the leading Greek states themselves quarreling for 
power.” Not, it will be noted, simply a portent of the glorious 
victory of Greek over barbarian. 

Was the History Finished ?—It has been questioned whether 
Herodotus died before his work was finished, on two grounds. He 
makes a couple of promises which he has not fulfilled, one of 
them, the account of Assyria, leaving a notable gap in the whole; 
but it is impossible now to be sure of the reason for this. Others 
have thought that he could not have intended to end where he does 
with the Greek capture of Sestos on the Hellespont in 479 B.C. 
for the war went on for another 30 years and did not formally 
cease until 449. Herodotus’ main theme, however, was the in- 
yasion of 480-479 and with the revolt of the Ionians and the fall 
of Sestos the Persians practically ceased to be on Greek soil. 
Aeschylus’ framework for his tragedy was the same and Thu- 
cydides agreed in this, as in so many other things, with Herod- 
otus. 

Conclusion.—Herodotus had had his predecessors in prose 
writing (whose works are now lost), especially Hecataeus of 
Miletus (q.v.), a great traveler whom Herodotus mentions more 
than once—to criticize for inaccuracy in his book and to praise 
as a practical statesman. But they, for all their charm, says 
Dionysius, also of Halicarnassus, wrote either chronicles of local 
events, of one city or another, covering a great length of time, 
orcomprehensive accounts of travel over a large part of the known 
World, none of them creating a unity, an organic whole. In the 
sense that he created a work that is an organic whole Herodotus 
Was not only the first of Greek, and so of European, historians; 
he was also the first European writer of prose. His true prede- 
cessor, Homer, wrote in verse; and Aristotle’s praise of Homer 
ty Contrast with other poets of epic—who thought that if they 

da single title of a city or a hero, Thebais or Heracleias, they 
i ‘onlin artistic unity—is analogous to Dionysius’ just esti- 
i 0 Herodotus. Herodotus’ work is not only an artistic mas- 

piece; for all his mistakes (and for all his fantasies) he remains 

heen authority not only for Greek history of the particular 

Aa iat Smad is concerned, but for much of that of western 
gypt. 

See also references under “Herodotus” in the Index volume. 


au goreny —Many early editions and commentaries remain valu- 
» Cespite later archaeological discoveries in the middle east. Among 


em are: H, Stein, Herodoti Historiae (186 ; ient 
4 ‘in, is 9-71) ; A. H. Sayce, Ancien 
Weyl tol the East, Herodotus IHI (1883) ; R. W. Macan, Herodotus 


ial 99) Herodotus VII-IX (1908); C. Hude, Historia, Oxford 
mentary “ot p Vol, 3rd ed. (1927) ; W. W. How and J. Wells, Com- 
tench re Herodotus, rev. ed. (1928). The Budé edition, with 
LE Powell i is by P. E. Legrand, 9 vol. (1932-34). Eng: trans. by 
Work, Bets J Oxford Library of Translations, 2 vol. (1949), a scholarly 
Maries hig ya etint English with a biblical flavour: the preface sum- 
count sy Wes on the composition of the History and contains an 
ericon 4 T previous translations into English. See also J. E. Powell, 
tives a vie erodotus (1938) and History of Herodotus (1939) which 
B, Raa of its composition contrary to that argued in this article; 
tus (x undy, The Great Persian War (1901); T. R. Glover, Herod- 
PE. to) J. L. Myres, Herodotus: Father of History (1953) 3 
(igaza Send, Hérodote (1932) ; Cambridge Ancient History, vol. i-v 
Treylo in . Jacoby, “Herodotos,” in Pauly-Wissowa, Real- 
büdie der classischen Altertumswissenschajt, suppl. 2 (1913). 

HÉROE (A. W. Ge.) 
(14993 45 T, ANTOINE (surnamed La Matson-NEvvE) 
Woman a, 68); French poet, who opposed the cynical view of 
4 fami nd upheld the idea of virtuous love, was born in Paris of 
Is), /fotmected with the chancellor, Frangois Olivier (1497— 
Pension f € was a friend of Clément Marot (g.v.) and received a 
lated Plato Marguerite de Valois, sister of Francis L He imi- 
N PAn, 0S Symposium (in the Latin version by Marsilio Ficino) 
La Porja; o"e (written 1536, publ. 1542). His chief work is 
(1543) n Amye (1542), which, like La Contr'amye de Court 
Y Charles Fontaine (1513-87), was a reply to the cynical 
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L’Amye de Court by Bertrand de la Borderie, Taking his inspira- 
tion from Ficino’s commentary on the Symposium, Héroet devel- 
oped the theories of the Italian Neoplatonists ọn virtuous love. 
His other works include Autre Invention extraite de Platon (“Eros 
and Anteros”), La Complainte d'une dame surprise nouvellement 
d'amour and L’Amour de Cupido et Psyché. He ceased to write 
poetry after his appointment in 1552 as bishop of Digne, where 
he died in 1568. 

See his Oeuvres poétiques, ed. by F. i > 

Festugière, La Philo ophis de Fabio H Maras Poe ones ue a 

(Ra. L.) 
_ HEROIN, a derivative of morphine (diacetylmorphine) hav- 
ing a similar action. As an analgesic it is from four to eight times 
more powerful than morphine, but it also produces more unde- 
sirable side effects in the form of respiratory depression. Heroin 
was introduced as a substitute for morphine to minimize the danger 
of addiction, but subsequent experience showed it to be even more 
dangerous in this respect. It makes addicts more easily than 
morphine does, and the addiction is harder to cure. Its most im- 
portant use in medicine is to relieve cough, but any advantages 
are more than offset by the addiction liability. Its manufacture 
and importation are forbidden in the United States, and it was 
deleted from the British pharmacopoeia in 1953. Heroin repre- 
sents a major addiction problem, contributing a large portion of 
the total illicit traffic in narcotics. It has been estimated that 
75% of drug addicts on the eastern seaboard of the United States 
are users of heroin. See also DRUG ADDICTION ; MORPHINE. 
(V: E.) 
2 

HEROLD, LOUIS JOSEPH FERDINAND (1791- 
1833), French composer of early romantic operas, was born in 
Paris Jan. 28, 1791. He was a pupil of Charles Simon Catel and 
Joseph Méhul, winning the Prix de Rome in 18r2. His first opera 
La Gioventù di Enrico V (the overture to which became known 
under its French title, La Jeunesse de Henri V) was produced in 
1815 at Naples where Hérold was court pianist. On his return 
to Paris he collaborated with Frangois Boieldieu in the opera 
Charles de France (1816); he produced 12 light operas at the 
Opéra-Comique between 1817 and 1830. In 1823 he collaborated 
with Auber in Vendôme en Espagne, produced at the Paris Opéra 
where four of his ballets were given between 1827 and 1829, in- 
cluding the four-act La Belle au bois dormant. 

In 1831 his Zampa and, the following year, Le Pré aux clercs 
were produced at the Opéra-Comique. Though these operas were 
later to be known only by their overtures, they revealed a novel 
use of instrumental colour deriving from Weber, and also a subtle 
sense of characterization. His last opera Ludovic was completed 
by François Halévy. Like Auber and Boieldieu, Hérold brought 
the opéra-comique to the borders of romantic opera, and antici- 
pated in his later works the style of Berlioz. Hérold was also a 
prolific composer of piano and chamber music, which includes four 
piano concertos and works for unusual combinations of wind in- 
struments. He died in Paris on Jan. 19, 1833. 

Brrocraruy.—F. Hérold, “Souvenirs inédits,” La Revue de la 
Societe Internationale de Musique (1910) ; H. Berlioz, Les Musiciens 
et la Musique (1903); A. Pougin, Hérold (1906). (E. Lr.) 

HERON, any long-legged, long-necked wading bird of the sub- 
order Ardeae, order Ciconiiformes. The boat-billed heron (Cochle- 
arius cochlearius), ranging from Mexico to Brazil, constitutes the 
family Cochleariidae. About 30 genera and about 60 species, 
widely distributed over the world but commonest in the tropics, 
form the family Ardeidae. ~They have broad wings and long, 
straight, sharp-pointed bills; the feet have comb-edged middle 
claws, probably used for grooming. Egrets (q.v.) develop lacy 
nuptial plumes over the back, Bitterns (qg.v.) are smaller, stouter, 
browner herons with shorter necks. ë 

Herons perch hunched in trees, stand quietly in shallows or wade 
slowly for fish, frogs or other small animals, which they capture 
with a quick thrust of their daggerlike bill. All of them fiy low 
over water, or high with leisurely flapping wings, head folded 
against body and legs trailing loosely. The nests are usually 
grouped in colonies called heronries. Each nest consists of a rough 
platform of sticks constructed in a tree or bush near water. Three 
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to five pale, dull-blue eggs are 
usually laid. Helpless downy 
young grasp the parents’ bill and 
receive partly digested food. 
Some herons are insect feeders 
and land dwellers. Among these 
is the cattle egret or buff-backed 
heron (Ardeola ibis) of Africa, 
Asia and southern Europe. It is 
often seen perched on the backs 
of water buffalo who transport 
the bird and serve as a source of 
ticks. During the period from 
about the 1940s to the 1960s, this 
species invaded the Americas 
where it has spread rapidly and 
has nested in numbers, especially 
in Florida and the tropics. It has 
been reported from Newfound- 
land to Bolivia. 
The bluish-gray common heron 
(Ardea cinerea), 36 in. long, of 
Europe, Asia, Malagasy and 
Africa, was once hunted with fal- 
cons. The great blue heron (A. 
herodias), 50 in. long, ranges 
from Alaska and Nova Scotia to southern Mexico and the Galapa- 
gos Islands, Other large dull-coloured herons live in South 
America, Africa, southern Asia, the Philippines and Australia. 
Africa is the home of the giant or goliath heron (A. goliath) which 
stands 5 ft. tall. The great white heron (A. occidentalis) breeds 
in southern Florida, Cuba, Jamaica and Yucatan. 

The medium-sized purple heron (A. purpurea) is common over 
most of the old world. The little green heron (Butorides 
virescens), 18 in. long, is common from southern Ontario and 
Oregon to Panama; a close relative (B. striatus) ranges over 
South America, Africa, southern and eastern Asia, Australia and 
nearby islands. The little blue heron (Hydranassa, formerly 
Florida, coerulea), 22 in. long, white when young, occurs from 
Delaware and the gulf states to Argentina; the white-bellied Loui- 
siana heron (Hydranassa tri- 
color), 26 in. long, occurs in the 
Carolinas and Gulf states to 
northern South America. 

Night herons have thicker bills, 
shorter legs and are more active 
in the twilight hours and at night. 
The black-crowned night heron 
(Nycticorax nycticorax) ranges 
over the Americas, Europe, 
Africa and Asia; N. caledonicus 
in Australia, New Caledonia 
and the Philippines; yellow- 
crowned night heron (Nyctinassa 
violacea) from New Jersey and +" "- cerano 
Indiana to southern Brazil. BELLOW: CROWNED 

(G. F. Ss.; Hr. FN.) 

HEROPHILUS (f. 300 s.c.), Alexandrian physician, the first 
and greatest anatomist of his era, was born at Chaludon and was 
one of the founders of a school of anatomy at Alexandria. Being 

one of the first to perform post-mortem examinations, he studied 
the eye and cataract, traced the sinuses of the dura mater to their 
meeting point, still called the torcular Herophili, and described the 

ventricles of the brain, which he regarded as the centre of the 
nervous system. Thg nerve trunks he distinguished into sensory 
and motor branches. He also gave careful accounts of the liver, 
salivary glands, pancreas and the genital tracts of both sexes, and 
emphasized the curative powers of drugs, dietetics and gymnastics. 
Herophilus wrote commentaries on the works of Hippocrates, a 
book for midwives and a treatise on the causes of sudden death. 

HERPES is a term for skin eruptions of different origin in 
which grouped vesicles appear on a reddened base. Such eruptions 
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are herpes simplex, herpes zoster, herpes gestationis, herpes to 
surans, etc. See SKIN, DISEASES OF. p~ 
HERPETOLOGY, the study of amphibians and reptil 
See AMPHIBIA; REPTILE. ja 
HERR, HERBERT THACKER (1876-1933), U.S. eng 
neer, made significant contributions to the field of steam tı 
power by combining the highly efficient reaction element of 
Parsons system with the lighter weight impulse elements of the 
Curtis-Rateau system (see TURBINE: History). Herr covered ths 
development in a paper published in 1913 entitled, “Recent De. 
velopments in Steam Turbines,” for which he was awarded the 
Edward Longstreth medal of the Franklin institute, Philadelphi 
Herr also pioneered in production of “‘floating frame” reduction 
gearing, under Melville-McAlpine patents, for propulsion oe 
chant marine and naval vessels. iL 
Born in Denver, Colo., March 19, 1876, he graduated from Yale 
university in 1899 with a degree in mechanical engineering. Her 
became vice-president and general manager of the Westinghouse 
Machine company in 1908 and of the Westinghouse Electric 
and Manufacturing company in 1915. During World War Ihe 
served as advisory engineer to the Emergency Fleet corporati 
of the U.S. Shipping board. Herr died in Philadelphia, Pa., Di 
19, 1933. (Pt. H) 
HERRERA, FERNANDO DE (called EL Divino) (1534 
1597), Spanish lyric poet, a leading member of a group of hu- 
manists who constituted an informal academy under the count 
Gelves, was born in Seville and spent all his life there, He 
a conscientious man of letters, ever seeking to elevate the 
his writings in accordance with Renaissance theory and hi 
idealistic temperament, both illustrated in his meticulous a 
tensive Anotaciones a las obras de Garcilaso de la Vega ( 
which aroused the anger of certain critics, His sonnets and 
of delicate workmanship, on Petrarchan models, express l 
tonic love for “Luz,” the countess of Gelves, but his finest won 
consists of patriotic odes, rich in Old Testament rhetori 
melodious eclogues; all show an important advance in styl 
the previous generation. Herrera also composed two pro: 
tises on historical subjects. 
See A. Coster, Fernando de Herrera (El Divino) (ro0Ft cs 
HERRERA, FRANCISCO DE (eL Viejo) (e 
1656/57), Spanish painter and engraver, was born in $ 
is said to have studied under Francisco Pacheco and to have» 
for a short time the master of Velázquez, and he has been ¢ 
as the originator of a new national style that culminal 
achievements of Velázquez. It seems, however, that Herrera 
a follower rather than a forerunner of the new style. His i 
known works, an engraving of Saint Ignatius of Loyola (161 : 
a painting of the “Pentecost” (1617; Toledo, Greco museum, 
in the Mannerist tradition, far removed from the simple ( 
gesque naturalism of Velazquez’ earliest works of aboul 
Later compositions, such as “The Apotheosis of St. Herment 
(c. 1624; Seville museum), echo the Venetian manner of Ji 
las Roelas. A marked development in the direction of nati 
first appears in three scenes from the life of St. B ng} 
(Prado; Villandry) commissioned in 1627 by the Francisca 
vent in Seville; and this may be attributed to the in 
Francisco de Zurbarán, who contributed four paintings 
series. Naturalism in Herrera is accompanied by 4 b A 
nique, akin to Jusepe de Ribera’s: but in later works, like 
Basil” (1637; Louvre), his brushwork becomes s0 © 
distorts the forms. p 
Some time after 1638, when he is last documented in 
Herrera moved to Madrid, where he probably remain! 
rest of his life. He seems to have been unaffected by the 
velopment of Velázquez or by other court painters. 
elongated forms and elaborate draperies of “St. JoseP 
Madrid, Lazaro museum), his last documented work, Sì 
he may have been influenced by the style of Van Dyck. 
_ Herrera appears to have acquired considerable fame 
in his own time and though he can have played no 
formation of Velazquez’ style, he does, with Roelas, 
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sition from Mannerism to baroque and had some influence on 
ihe ater development of the school of Seville. “The Miracle of 
the Loaves and Fishes” (Madrid, archiepiscopal palace), for in- 
stance, was the model for Bartolomé Murillo’s painting of this 
subject in the Hospital de la Caridad, Seville. 

See J. S. Thacher, “The Paintings of Francisco Herrera, the Elder,” 
The Chicago Art Bulletin, 19 (Sept. 1937). (E. Hs.) 

HERRERA, FRANCISCO DE (et Mozo) (1622-1685), 
Spanish painter and architect, born in Seville, was the son and pupil 
of Francisco Herrera el viejo. After fleeing from his father (who 
was noted for his bad temper), Herrera the Younger is said to 
have continued his studies in Rome, where he became famous 
for his paintings of still life with fish and was known as lo spagnuolo 
degli pesci. But as a painter he is now known only for a few 
religious compositions. “The Adoration of the Blessed’ Sacra- 
ment” (1656) and “The Ecstasy of St. Francis” (1657), painted 
on his return from Italy for Seville cathedral, reflect the latest 
developments of Roman baroque (violent movement, theatrical 
effect, etc.), which he probably introduced into Seville. Thus he 
may have influenced the development of Bartolomé Esteban 
Murillo and, more particularly, of Juan de Valdés Leal. 

In 1660 Herrera the Younger was appointed vice-president under 
Murillo of the newly founded Academy of Painting in Seville; but 
hesoon left for Madrid where he was active as a painter of frescoes 
and altarpieces and as an architect and designer of retables. In 
1672 he was appointed painter to the king and in-1677 surveyor 
general. As an architect he is said to have been the first to intro- 
duce the style of Francesco Borromini into Spain; and his design 
for the high altar of the church of Montserrat, Madrid, has been 
oe as a model for José Churriguera, He died in Madrid, 

ug. 25, 1685. (E. Hs.; X.) 

HERRERA, a province in southern Panama, on the Gulf of 
Panama, is the smallest province of the country, and has the highest 
Population density. Pop. (1960) 61,672; area 907 sq.mi. The 
province consists mostly of level to rolling plains and is especially 
important in the production of corn (maize), rice, sugar, and a va- 
tiety of vegetables and fruits. It also ranks high in the number 
a beef and dairy cattle, swine and poultry, It ships quantities of 
es by boat and truck to the Canal Zone, soe a 

Cast. (Gufo; 

HERRICK, MYRON TIMOTHY (1854-1929), U.S. law- 
k banker and diplomat, who won acclaim while ambassador to 
re e at the outset of World War I for his organization of relief 
e orcima, was born at Huntington, O., on Oct. 9, 1854, He 
is ie Oberlin academy for a year and a half and later studied 
lice o pens at Ohio Wesleyan. university. _He entered a law 
aS leveland and was admitted to the bar in 1878. Law prac- 
ae aveone drew him into banking and business activities, 
tn, ‘Te 1 he became president of the American Bankers associa- 

* anterest in politics led to close associations with Marcus A. 
aa William McKinley, and to Republican committee and 
areor aer vice. He was elected governor of Ohio in 1903 by 
of the area but his vetoes of various bills and the opposition 

ti-saloon league contributed to his defeat in 1905. Pres. 
After Woes appointed him ambassador to France in Feb. 1912. 
ie a War I broke out he continued as ambassador until 
taim for ie Pres. Woodrow Wilson’s request, winning wide ac- 
Othe emb s handling of emergency problems. He took charge 
Then the Saas of several belligerent nations; remained in Paris 
cay awed government moved to Bordeaux in September; 
Wer victim: ef organization for Americans in Europe and other 
ance hos a aae with Mrs. Herrick established an American ahit 
toss of A ae Neuilly. France honoured him with the gran’ 
Ued to T egion of Honour. After his return home he oT 

S. senat ote much time to war relief activities. He ran for the 
Warren Cc m 1916 but was defeated. After the election of Pres. 
tance in r Harding, Herrick was again named ambassador to 

pril 1921, serving until his death on March 31, 1929. 


e T. Benth ick, Fri 1929). 
Mia ey am Myron T. Herrick, Friend of bi i nee 
CK, ROBERT (1591-1674), English poet in whom 


the spir 
jl; z 
Pirit of the ancient classical lyric was born again, was the 
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seventh child of Nicholas Herrick, of Cheapside, London, and 
was baptized there on Aug. 24, 1591. Nicholas died in 1592 
under suspicion of suicide; his children inherited a few hundred 
pounds each. In 1607 Robert was apprenticed to his uncle, Sir 
William Herrick, one of the most prosperous and influential of 
London goldsmiths; and Robert doubtless took advantage of the 
situation to cultivate the society of the London wits. In 1613 he 
went to St. John’s college, Cambridge, where he seems to have had 
a lively circle of friends. Apparently his money was still held 
in trust by Sir William, who had often to be reminded (in letters 
still extant) that the next instalment was due. Partly to reduce 
his expenditure he moved to Trinity hall and graduated from there 
in 1617, taking his M.A. in 1620. He was ordained in 1623. His 
reputation as a poet seems to have been highest about 1620-30, 
and he probably then lived in London again for a time, in touch 
with court society and enlarging his acquaintance with writers 
and musicians. In 1627 he went as a chaplain to the duke of 
Buckingham on the expedition to the Ile de Ré. Two years later 
he was presented to the living of Dean Prior, Devonshire, where 
he lived, unmarried, for the rest of his life, except that in 1646, 
because of his Royalist sympathies, he was removed from his 
living and did not return to it until after the Restoration. He 
was buried at Dean Prior, Oct. 15, 1674. The only book he pub- 
lished was Hesperides with His Noble Numbers (1648), containing 
about 1,400 poems, mostly very short. From these and from other 
evidence it appears that he was sensible, affectionate and friendly, 
“much beloved by the Gentry for his florid and witty Discourse,” 
occasionally bored in Devonshire, but appreciating the advantages 
of seclusion and simple living, the beauty of nature and the daily 
interest provided by the behaviour of ordinary men and women. 
And always there was the delight of composing and revising his 
poems and the faith that they would eventually make him famous. 

The appeal of Herrick’s poetry lies in its truth to perennial 
human sentiments and its perfection of form and style. Fre- 
quently light, worldly and hedonistic, and making few pretensions 
to passion or profundity, it yet covers a wide range of fancy and 
feeling, including moments of serious reflection and poignant sad- 
ness. It owes debts to ancient classical literature, especially to 
Anacreon, Horace, Ovid and Martial; to classical myths and Eng- 
lish folklore; to English lyrics and Italian madrigals. It is also 
influenced by the Bible and patristic literature, the source of many 
doctrinal aphorisms in His Noble Numbers; and by contemporary 
English writers, notably Ben Jonson and Robert Burton. Variously 
intended and shaped, it includes elegies, epigrams, satires, love 
songs, marriage songs, complimentary verse to friends and patrons, 
celebrations of rustic and ecclesiastical festivals, and evocations 
of the superstitious beliefs and ceremonies of the countryside, 
the elves at their feasts and devotions, the night hag riding the 
storm, the charms to keep evil spirits at bay. Yet Herrick re- 
veals himself less clearly in his poetry than a first reading may 
suggest. He had a dramatic bent and could easily slip into a 
fictitious character or an imaginary situation. One poem is ad- 
dressed to “his supposed wife” and probably his numerous “mis- 
tresses,” Julia, Anthea and the rest, were no more tangible. He 
believed, with reason, that he would be remembered as a poet 
of love; but he is remembered still more for poetry that tells of 
evanescence, of the rosebuds we are to gather while we may, the 
daffodils that fade too soon and the joyful meadows left desolate 
in autumn. “The Argument of his Book,” prefixed to Hesperides, 
beginning il 
I sing of Brooks, of Blossoms, Birds and Bowers, 

Of April, May, of June, and July-Flowers, 
emphasizes his lighter subject matter, and does too little justice 
to his versatility. 

But to Herrick, with his overruling concern for art, themes and 
occasions would be of smaller account than the poems that they 
help to create, the address to Julia more important than Julia 
herself. Sense or thread there must be, but often there is not 
much and attention fixes on the articulation, fluency and harmony 
of the phrasing. Often the effects are aural rather than visual 
or intellectual, and Herrick excels in the kind of poetry that 
comes nearest to music, by its “concord of sweet sounds,” by its 
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precision of outline, and by asking to be accepted more for what 
it is than for what it conveys. Hence it is rewarding to study 
his workmanship in detail, the interplay of thought, imagery and 
thythm, the metrical accomplishment, the tensions and relaxa- 
tions, the “sweet disorder” and the “wild civility.” Such technical 
mastery can seldom be long sustained and nearly all Herrick’s best 
things are little things, But no one of his time, not even Milton, 
sought perfection more devotedly, and because of this he has 
taken his place among the most accomplished, if not among the 
greatest, lyrical poets. 

Herrick’s reputation has varied considerably. The esteem in 
which he was held for a time is shown by the number of manuscript 
commonplace-books (dating c. 1620-40) that contain poems by 
him. Few were published before 1648. Of printed miscellanies in 
which he is represented, Witts Recreations (1650) has the largest 
number (75). Sonie were printed in songbooks, from 1652 on- 
ward, Otherwise his poetry went largely unnoticed until about 
1800, after which a great revival set in. The first of many rgth- 
and 2oth-century selections appeared in 1810 edited by J. Nott, 
the first complete reprint in 1823 edited by T. Maitland. 

BrsrrocrapHy.—Poetical Works, ed. by L. C. Martin (1956); F. W. 
Moorman, Robert Herrick (1910) ; F. Delattre, Robert Herrick (1912) ; 
E. I. M. Easton, Youth Immortal (1934). (L. C. Mx.) 

HERRICK, ROBERT (1868-1938), U.S. writer and novelist, 
was born in Cambridge, Mass., April 26, 1868, After graduating 
from Harvard in 1890, he taught composition at Massachusetts 
Institute of Technology for three years. He left in 1893 to teach 
in the English department of The University of Chicago, remain- 
ing on the staff until 1923. He spent much of World War I in 
Europe, where he wrote signed articles for the Chicago Tribune. 
In 1935 he was appointed secretary to the governor of the Virgin 
Islands. He died there Dec. 23, 1938. 

Almost all Herrick’s stories are set in Chicago. He classified 
them as “idealistic” or “realistic.” The idealistic group includes 
The Real World (1901), A Life for a Life (1910), The Healer 
(1911) and Clark’s Field (1914). His three most important 
novels, however, were realistic: The Common Lot (1904), The 
Memoirs of an American Citizen (1905) and Together (1908). 

Herrick also wrote short stories, critical essays and textbooks. 

HERRIES, JOHN MAXWELL, 4TH Lorn (c. 1512-1583), 
Scottish politician, was a leading supporter of Mary Stuart. He 
married Agnes, daughter of William Herries, 3rd Lord Herries, in 
1547; he was known as Maxwell of Terregles until he obtained his 
title in 1567. For political reasons he was associated with John 
Knox and the religious reformers, strenuously supporting the 
movement to expel French influence from Scotland. After the re- 
turn of Mary Stuart in 1561, his sympathies gradually changed, 
and by 1567 he was a staunch supporter of the queen, in spite of 
his personal dislike of her husband, the earl of Bothwell. He led 
her cavalry at Langside (1568) and, after her defeat, provided ref- 
uge for her in his lands. Later he accompanied Mary to England 
and acted as one of her chief commissioners at York. During the 
civil war which followed, he took the queen’s part, not coming to 
terms with the regent Morton until 1573. For a time he accepted 
Morton’s domination, but was active in the scheme to deprive him 
of his regency in 1578, He was an efficient warden of the west 
Marches, a post which he held almost continuously from 1552 until 
1568, and his administrative abilities were recognized even by his 
enemy Morton. He seldom allowed personal interests to interfere 
with his principle of loyalty to the crown. He died at Edinburgh 

on Jan, 20, 1583. TERY 

HERRIN, a city of Williamson county, Ill., U.S., is 45 mi. N. 
of the Ohio river, about 55 mi. N.N.E. of Cairo. Itis strategically 
located within a cluster of coal belt towns, and although no longer 
dependent on coal, abandoned mines and their lonely chimneys 
still linger. First settled in the early 19th century, the city was 
incorporated in 1900. 

Though generally a quiet, conservative community, Herrin was 
the scene of a tragic labour dispute known as the “Herrin mas- 

sacre” in 1922. In that year, when the nation’s coal fields were 
closed by strikes and lockouts, a mining company attempted to 
operate a strip mine with nonunion labour. On June 22 several 
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hundred striking union miners forced the nonunion workers a 
the mine to surrender and promised them safe conduct, i | 
being marched to a point near Herrin the captives were lag | 
to run for their lives under fire; more than 20 were killed u 
others were wounded. A grand jury returned 214 indictments f 
murder and other offenses. After several acquittals by trial iy for 
the remaining indictments were dismissed. g 

Soon after World War II, Herrin’s citizens raised $900,000 ty 
attract new industries. The effort was successful and local fac. 
tories now make washing machines, neon signs, upholstery, dresses 
and staple machines. By the 1960s Herrin’s economy was stabi- 
lized. Nearby Crab Orchard lake provides adequate water supply 
and a variety of recreational facilities. For comparative Popule- 
tion figures see table in ILLINOIS: Population. (D. A. Pr) 

HERRING, a name specifically given to two species of fishes 
probably the world’s most plentiful, belonging to the genus Clupea 
of the herring family (Clupeidae); they are the Atlantic herring 
(C. harengus) and the Pacific herring (C. pallasi). These tw 
species are circumpolar in distribution and may be merely geo. 
graphical varieties of the same species. They are beautifully 
coloured fish with silvery, iridescent sides and deep blue, metallit 
backs. 

In the Atlantic ocean herring are caught from the Bay of Biscay 
northward to the White sea and in the Baltic. They extend west 
ward and northward to Spitsbergen, Iceland, Greenland and along 
the North American coast from Labrador to Long Island. In the 
Pacific ocean they are caught from the United States-Mexian 
border north to Golovin bay, near Nome, Alaska, across the 
Aleutian chain, and along the Siberian coast south to Vladivostok 
and among the islands of Japan. 

Herring move in vast schools and are caught with seines, gil 
nets, otter trawls and weirs or pound nets. 

In Europe the majority of the catch is salted, pickled in bares 
or cured by smoking as kippers or bloaters. In eastern Camii 
and northeastern United States most of the herring utilized at 
young fish, taken in inshore weirs or seines, that are canned 8 
sardines. The bulk of the herring taken in the Pacific ocean i$ 
used in the manufacture of fish oil and meal, and smaller quantities 
are pickled and smoked. 

Herring usually move shoreward to spawn; the female extrude 
the eggs as she swims about on her side and rubs her body against 
clean seaweed, rocks or kelp, to which the adhesive eggs cing 
tightly. The male fish swims closely behind the female fertilizing 
the eggs as they are deposited. When a large school of herring 
spawning, the sea water takes on a milky appearance from 
white milt extruded by the males. á 

In the Pacific, herring have only one spawning season M ad 
locality, which varies with the latitude and local temperatu 
conditions, The season commences in December in California s 
becomes progressively later to the northward. Herring were i 
served spawning in June at St. Michael, near Nome. The majority 


of the herring in the Atlantic ocean also spawn as water tempt 
tures become suitable in the spring, but certain populations 
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„g in western Europe south of Norway spawn in late summer 
qndautumn; they are called autumn spawners to distinguish them 
from the spring spawners in the same localities. 

The Atlantic herring usually spawns in water from a few fathoms 
to more than 100 fathoms deep, and may spawn on gravelly banks 
many miles from land. The Pacific herring, on the other hand, 
pawns chiefly on the seaweeds and kelp along the shore, and in 
many localities a large portion of the deposited spawn is exposed 
ateach ebb tide. Each female deposits from 10,000 to 60,000 eggs 
per spawning, depending on her size and age. The eggs hatch in 
two to three weeks or longer depending on the temperature. The 
larval herring at first drift with the current, but they soon become 
free swimming, as indicated by the small areas occupied by local 
races of herring, even in localities such as southeastern Alaska 
with a strong residual current. 

The growth rate of herring varies tremendously with the locality 
—usually it is slow in enclosed waters or waters of low salinity, 
ts the Baltic, where mature herrings as small as four inches are 
found, Thus, slow-growing herring are found in the Baltic, the 
White sea, the Lyseforden (west Norway), the Zuider Zee, the 
tast coast of Sweden, San Francisco bay and the interior waters 
of southeastern Alaska (Stephens passage). Herring in some of 
the fjord on the Baltic coast of Sweden are slower growing than 
those of the main Baltic. Fast-growing herring are found in the 
western North sea, the Atlantic ocean, around Iceland, the outside 
waters of Norway, around Kodiak Island and along the Aleutian 
Islands. Herring from Dutch Harbor in the Aleutians may exceed 
1lb. in weight and rs in. in length. 

Herring feed on a great variety of the smaller marine forms, 
such as decapod larvae, copepods and pteropods, and occasionally 
even feast on small fish. Herring mature chiefly at four years 
of age, but do not reach a suitable size for pickling until about 
five to eight years old, depending on the locality. They are nor- 
mally long-lived and a study of the annual marks on their scales 
formed by the seasonal rhythm in growth shows that some may at- 
ttin 20 years of age. Most herring, however, are either eaten by 
Predators or caught before they are ro years of age. 

Different areas are inhabited by different races or populations 
of herring, as shown by studies of the number of vertebrae and 
other structural characters and by tagging. North American in- 
vestigators devised means of tagging these small fish by inserting 
small teel or nickel tags inside the body cavity. After the liberated 
fsh are recaptured, the tags are recovered either by an electronic 
tase as the herring pass along a conveyer during unloading or 
tints the fish meal as it passes over an electromagnet during con- 

uous process manufacture. 

After spawning, the schools of mature herring disperse, but the 
fae later gather in large schools on the feeding grounds. Dif- 
tari Taces may feed on the same grounds, but they return to their 
tb localities for spawning, The herring fisheries are subject 
Suir fluctuations, since the survival of the young varies widely 
Noe to year. A fishery may thus for several years be largely 
air, on the progeny from a single spawning. This cir- 
ER nce also causes a change in the size of the herring taken 
ta fe in the same locality, as the herring of the single-year 

Wit thee in size. Variations in spawning success are keenly 
nung ine Maine sardine fisheries, which depend chiefly on the 

ae herring for their supply. i 
incudin eight other species of the genus Clupea are recognized, 
and ie sprat or brisling (C. sprattus) of western ate 

iid g diterranean sea, C. antipodum and C. muelleri a a 
is teeensis of the Strait of Magellan and the Faray 

abd New benticki of Chile, C. bassensis of southern Aus 

igor and, C. arcuata extending from Uruguay to northern 

The Sas C. melanostoma of the Rio de la Plata. 7 
Ott the wo af Clupeidae embraces small species of fishes cause > 
related a rld. The subfamily Clupeinae, includes about 18 € M 
tilchara nera, of which the most important are the sardines 

rds (Sardina menhaden (Brevoortia), 


and Sardinops), the : 
tae (Alosa) and the alewife (Pomolobus). See SARDINE; 
deg Swap; Arewrre. See also Fis; and references un- 


ting” in the Index. (G. A. RL.) 
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HERRINGBONE, in masonry construction, the use of 
courses or rows in which the individual bricks or stones are set at 
an angle of approximately 45° to the horizontal and with alternate 
courses at right angles to each other. Herringbone work is occa- 
sionally found in late Roman brick construction, and was common 
in Romanesque architecture (g.v.), sometimes decoratively, as in 
much of the brickwork of north Italy, sometimes structurally, 
with the apparent idea that long, thin stones could be more effi- 
cently used in this manner than if laid horizontally. In modern 
construction, the herringbone is almost entirely restricted to deco- 
tative brickwork and paving. A similar pattern is often used 
in hardwood floors. 

HERRIOT, ÉDOUARD (1872-1957), French statesman 
and man of letters who personified in his time the Radical-Liberal 
tradition in French life and politics, was born at Troyes on July 5, 
1872, the son of an army officer. Educated at the Paris Lycée 
Louis-le-Grand and at the Ecole Normale Supérieure, he gradu- 
ated with high honours in 1894. His book on the Jewish school of 
Alexandria, Philon le Juif (1897), was crowned by the Academy 
of Moral and Political Sciences. He taught at the /ycée of Nantes 
and then at Lyons, where he won a high reputation as a scholar 
of distinction and a teacher of eminence. This reputation was 
enhanced by his study of Madame Récamier et ses amis (1904) 
and by the powers of acute literary criticism shown in his Précis 
de Vhistoire des lettres françaises (1905). He also engaged in 
journalism and popular lecturing. 

Like many French statesmen, Herriot entered politics through 
local government. He became a municipal councilor of Lyons in 
1904, and mayor in 1905. He remained mayor of the city for 
the rest of his life with only one brief interruption during World 
War II. Under his guidance that growing industrial city de- 
veloped every sort of municipal amenity and his local prestige 
became unshakable. In 1910 he became a member of the conseil 
général and in 1912 senator for the département of Rhône. He 
belonged throughout his career to the Radical party, consistent in 
his liberalism and his faith in republican democracy. 

He first held ministerial office during World War I, from Dec. 
1916 to March 1917, as minister of public works, transport and 
supplies in Aristide Briand’s cabinet. He showed politica] acumen 
and administrative ability in his reorganization of the essential 
services of supplies and transport in wartime. Before the war 
ended he was turning his attention to problems of reconstruc- 
tion. In 1916 he organized the Lyons fair and in the crisis of 
1917 published Agir, pleading for continued faith in the culture 
and civilization of France as the path to national victory. In 
1919, when victory had come, he published Créer, a program of 
reconstruction dedicated to the youth of France. 

Herriot gave up his seat as senator in Nov. 1919 and was elected 
a member of the chamber of deputies for the département of 
Rhone. There he became leader of the Radical party. He owed 
his rapid rise in parliament to his powers of oratory and persua- 
sion, and the genial warmth of his personality. He showed himself 
adept as a politician, skilful in managing committees and in the 
eloquent presentation of his arguments. 

He led the opposition to the postwar Bloc national. When the 
Cartel des gauches, a left-wing coalition of Radicals and Social- 
ists, was formed to fight the parliamentary elections of May 1924, 
it was led by Herriot, and its electoral triumph enabled him to 
form his first ministry in June 1924. He also took the ministry of 
foreign affairs. He forced the resignation of Alexandre Millerand, 
president óf the republic, who had openly electioneered on behalf 
of the right. He extended de jure recognition of the U.S.S.R. 
which he had visited two years before. He arranged with the 
British prime minister, James Ramsay MacDonald, to hold confer- 
ences in London on the subject of reparations, wherein France ac- 
cepted the Dawes plan and agreed to evacuate from the Ruhr the 
troops which Raymond Poincaré had sent in to enforce payment of 
reparations by Germany. The following autumn the two premiers 
prepared the so-called Geneva protocol, i.e., a treaty of collective 
security. Although rejected by MacDonald’s successor the proto- 
col inaugurated the era of Locarno, of improved relations be- 
tween France, Great Britain and Germany. In April 1925 
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Herriot’s ministry fell, and in July 1926 his second ministry lasted 
only three days. He then joined the great Poincaré cabinet of 
national union in which he was minister of education (1926-28). 
It was June 1932 before another electoral swing to the left brought 
him back to power as premier and foreign minister. He fell six 
months later when the chamber refused to pay the December 
installment of France’s war debts to the United States. He served 
as vice-premier under Gaston Doumergue in 1934 and again under 
Pierre Etienne Flandin in 1934-35. In June 1936 he was elected 
president of the chamber of deputies, an office which he filled with 
dignity and trust until France’s capitulation in June 1940 during 


World War II. 


Though criticized by some for his acquiescent attitude during 
German occupation (he abstained from voting when on July 10, 
1940, at Vichy, the national assembly accorded full powers to Mar- 
shal Henri Philippe Pétain) and for having refused to leave France 
to help in resistance, he suffered no taint of collaboration with the 


invaders. 


When Pétain in Aug. 1942 dissolved the permanent 


bureaus of the chamber and senate, Herriot joined with: Jules 
Jeanneney, president of the senate, in lodging a joint protest. For 


this he was arrested and was later deported to Germany. 


In 


April 1945 he was freed from his internment at Wannsee, near 


Berlin, by Russian troops. 


Having meanwhile been re-elected 


mayor of Lyons, he returned there to resume his duties, He also 
resumed his place as president of the Radical party, and was elected 
to the constituent assemblies of 1945 and 1946. In 1946, too, he 


was elected a member of the Académie Française. The following 


year he was elected president of the new national assembly of the 
fourth republic, retaining this office until his retirement in Jan. 


1954. 


He took part from 1948 onward in the body which became the 


Council of Europe, an advisory body urging a federal solution to 
European problems. In 1952-54, however, he opposed the Euro- 


pean Defense Community because its consequence would be the re- 
armament of Germany. In June 1955 he was presented with the 
Soviet peace prize (the former Stalin prize). He died in Lyons 
on March 26, 1957. Herriot clung throughout his life to liberal 
ideals of international co-operation, and because of his intellectual 
gifts and honesty inspired respect and affection, though he lacked 
great powers of leadership. 

In addition to Herriot’s books quoted above, a few others are 
worth mentioning: La Russie nouvelle (1922); Impressions 
d'Amérique (1923); The United States of Europe (1930); East- 


ward from Paris (1934), being mainly an account of a second visit 


to the U.S.S.R.; The Wellsprings of Liberty (1940); Jadis, 2 vol. 
(1948-52). 

See P. Grosclaude, Edouard Herriot, écrivain et homme d’état (1932); 
J. Rivet, Edouard Herriot, ou le discrédit lyonnais (1933). on į 


HERRMANN, (JOHANN) WILHELM (1846-1922), a 
leading German theologian and disciple of Albrecht Ritschl (g.v.), 
was born Dec. 6, 1846, in Melkow (Altmark), the son of a pastor, 
He studied at the University of 
Halle, beginning in 1866, and became Privatdozent there in 1875. 
In 1879 he was appointed professor at Marburg, where he remained 


Johann Wilhelm Herrmann. 


to the end of his career. His profound influence, especially on 


his students, including numerous Americans, was exercised as much 
through the “unforgettable seriousness” of his teaching as through 


his writing. He died on Jan. 3, 1922. 
Herrmann’s chief concern was to set forth the essence of Chris- 


tian faith as direct communion with God in Jesus Christ. This was 


the insight of Luther, he held, which needed to be recaptured. 


Faith is not belief in doctrines but a living personal relationship 
Inner experience is the essence of religion and the 
central conception of theology. The certainty of faith does not 
come from any external proofs (e.g., of scripture or rational argu- 
Rather, in Jesus men see the truly good disclosed and 
made actual, in a life lived in full confidence in God, and the his- 


with God. 


ment). 


torical appearance of Christ becomes an element in the believer's 


inner life (this is the real miracle for Christian faith), giving the 
power of deliverance from need and sin, and assurance of the real- 


ity of God. God is an object not of theoretical but of practical 


knowledge (in this Herrmann, with Ritschl, draws heavily from 
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Kant); therefore theology can be neither supported nor attack 
by science or philosophy. Theology is, however, essentially elated 
to ethics and to history. Ethics formulates the problem of the 
achievement of moral fulfillment, of a true and free pe 
existence, but religion alone can provide the answer, in the Chris 
tian experience of salvation. And since personal life is in history 
the answer must come in history—not, as in mysticism, by a teh, 
tionship to God that rises above history, but by an immediate com. 
munion with God in the historical figure of Jesus Christ, 

Herrmann’s chief works are; Der Verkehr des Christen mit Go 
(1886); Eng. trans., from 2nd ed., The Communion of the Chri 
tian With God, (1895); Die Religion im Verhältnis sum Welte. 
kennen und sur Sittlichkeit (1879); and Ethik (1901), FP, y, 
Schmidt (ed.), Gesammelte Aufsätze (1923), includes several of 
Herrmann’s minor writings and a bibliography. (C. Wa) 

HERSCHEL, CAROLINE LUCRETIA (1750-1848), 
English astronomer, whose assistance was invaluable to her brother 
Sir William Herschel in his astronomical researches, was bom a 
Hanover, Ger., on March 16, 1750. She assisted her mother jy 
the management of the household until 1772, when her brother 
took her to Bath, Eng., where he had established himself asa 
teacher of music. 

When her brother accepted the private office of court astron 
mer to George III in 1782, she executed the laborious calculation 
that were connected with his observations. During her leisure 
hours shé swept the heavens with a small Newtonian reflector and 
by this means she detected three nebulae in 1783, and eight comets 
between 1786-97. 

In 1798 she presented to the Royal society an Index to Flam- 
steed’s observations, together with a catalogue of 560 stars omitted 
from the British Catalogue, and a list of the errata in that pub 
lication. She returned to Hanover in 1822, and in 1828 completed 
the cataloguing of 2,500 nebulae and many star clusters discovered 
by her brother. Caroline Herschel received the gold medal of th 
Astronomical society in 1828, and the gold medal for science fron 
the king of Prussia in 1846. She died at Hanover on Jan. 9, 1846 

See Mrs. John Herschel, Memoir and Correspondence of Caroline 
Herschel (1876). (0. J.B) 

HERSCHEL, SIR JOHN FREDERICK WILLIAM, 
Bart. (1792-1871), English astronomer and able successor toh 
father, Sir William, in the field of nebular observation and dis 
covery, was born in Slough, Bucks., on March 7, 1792. He was 
ucated for a short time at Eton, then by a private tutor and thet 
at St. John’s, Cambridge, where he graduated as senior wrang 
in 1813. During his undergraduateship he and two of his fel ; 
students who subsequently attained to very high eminence, ov 
Peacock and Charles Babbage, entered into a compact that 
would “do their best to leave the world wiser than they found i 
a compact loyally and successfully carried out by all three to 
end. Asa commencement of this laudable attempt Hersch “i 
sociated with these two friends in the production of & wort 
the differential calculus, and on cognate branches of math 
science, which changed the style and aspect of mathematical | fi 
ing in England, and brought it up to the level of the con 
methods. Two or three memoirs communicated to the Royi ad 
ciety on new applications of mathematical analysis at ont pik 
him in the front rank of the cultivators of this branch of «1 
edge. Of these his father had the gratification of introducing 
first, but the others were presented in his own right as & el 

With the intention of being called to the bar, he fund 
name at Lincoln’s Inn on Jan. 24, 1814, and placed himself te 
the guidance of an eminent special pleader. Probably a 
porary choice of a profession was inspired by the atan sol 
success in legal pursuits which had attended the efforts ° 
noted Cambridge mathematicians, Be that as it may, 
acquaintance with W. H. Wollaston in London soon chi! 
direction of his studies, sod by Ë 

He took up astronomy in 1816; and in 1820, assisted ri 
father, he completed for a reflecting telescope a mirtor? iy 
diameter and 20-ft. focal length, This, subsequently en 
by his own hands, became the instrument that enable sis 
effect the astronomical observations forming the chie 
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jis fame. In 1821-23 he was associated with Sir James South in 
the re-examination of his father’s double stars. For this work he 
yas presented in 1826 with the Astronomical society’s gold medal; 
md with the Lalande medal of the French institute in 1825; while 
the Royal society had in 1821 bestowed upon him the Copley medal 
for his mathematical contributions to their Transactions. In 1331 
the honour of knighthood was conferred on him by William IV, 
and two years later he again received the recognition of the Royal 
society by the award of one of their medals for his memoir “On 
the Investigation of the Orbits of Revolving Double Stars.” 

Before the end of the year 1833, Sir John Herschel had re- 
examined all his father’s double stars and nebulae, and had added 
many similar bodies to his own lists; thus accomplishing, under 
the conditions then prevailing, the full work of a lifetime. For 
it should be remembered that astronomers were not as yet pro- 
vided with those valuable automatic contrivances that at present 
materially abridge the labour and increase the accuracy of their 
determinations. John Herschel then determined to explore the 
southern, besides re-exploring northern, skies. “I resolved,” he 
said, “to attempt the completion of a survey of the whole surface 
of the heavens; and for this purpose to transport into the other 
hemisphere the same instrument which had been employed in this, 
sas to give a unity to the results of both portions of the survey, 
and to render them comparable with each other.” So, he and his 
family embarked for the Cape of Good Hope on Nov. 13, 1833; 
they arrived in Table bay on Jan. 15, 1834; and he began regular 
observations on March 4. 

To give an adequate description of the vast mass of labour 
completed during the next four busy years of his life at Feld- 
hausen would require the transcription of a considerable portion 
of the Cape Observations (published in 1847, nine years after 
the author’s return to England), for the cogent reason that, as he 
said, “The whole of the observations, as well as the entire work 
of reducing, arranging and preparing them for the press, have 
been executed by myself.” It contains catalogues and charts of 
Southern nebulae and star clusters, a catalogue of the relative 
positions and magnitudes of southern double stars and his ob- 
servations on the varying and relative brightness of the stars. 
Herschel returned to his English home in 1838, and was welcomed 
vith an enthusiastic greeting. He was created a baronet by Queen 
Ictoria at her coronation. 

, Herschel was a highly accomplished chemist. His discovery 
1 1819 of the solvent power of hyposulfite of soda on the other- 
ha insoluble salts of silver was the prelude to its use as a fixing 
or Photography; and he invented in 1839, independently of 
a aad the process of photography on sensitized paper. | He 
a re first Person to apply the now well-known terms “positive 
is ive to photographic images, and to imprint them upon 
Ši LASN by the deposit of a sensitive film. Perhaps no man 
tima ‘ome a truly great mathematician or philosopher if devoid 
fi Area power. John Herschel possessed this endowment 
tion oe extent; and he solaced his declining years with the trans- 

on of the Ziad into verse. 3 
Gi main work of his later life was the collection of all his 
own rakhew of nebulae and double stars combined with 
ale villi servations and those of other astronomers into a sin- 
tieties will A complete list of his contributions to learned of 
fa the be found in the Royal society’s great catalogue, an 
tte life aoa be gathered most of the records of his busy scien- 
tition that ir John Herschel met with an amount of public GA 

sa Ea unusual in the time of his illustrious nong AÀ 
emisphere er of almost every important learned society 1n oe 
of the tia. For five years he held the same office of mas 
Nevton » Which a century before had belonged to Sir Isaac 

He die 
dose aie May 11, 1871, and was buried in Westminster abbey 

Besides ite rave of Sir Isaac Newton. f hel 
Was the ci laborious Cape Observations, Sir John rae 
Sudy 5; p 2T Of several books, one of which at least, On the 
Wf atural Philosophy (1830), possesses an interest that 
a Uture adya, Aer es) i 7 obliter- 
te, I 3 nces of the subjects on which he wrote can tall 
1849 came the Outlines of Astronomy, a volume s 


replete with charm and instruction. His articles, “Meteorology,” 
“Physical Geography” and “Telescope,” contributed to the 8th 
edition of the Encyclopedia Britannica, were afterward published 
separately. Less known are his volumes, Familiar Lectures on 
Scientific Subjects (1866) and Collected Addresses (1857), in 
which he is seen in his happiest and most instructive mood. 

Brstiocrapny.—R. Grant, History of Physical Astronomy (1852) ; 
Lord Kelvin in the Report of the British Association (1871) ; T. Rom- 
ney Robinson in the Proceedings of the Royal Society, vol. xx (1872) ; 
M. C. Herschel, Memoir of Caroline Herschel (1876); A. M. Clerke, 
The Herschels and Modern Astronomy (1895) and Popular History 
of Astronomy, 4th ed. (1902); Sir J. Herschel: Scientific Papers, col- 
lected and edited under direction of Royal Society and Royal Astro- 
nomical Society, 2 vol. (1912) ; H. Macpherson, Herschel (1919). 

(A. Po.) 

HERSCHEL, SIR WILLIAM (originally FrmepricH WiL- 
HELM) (1738-1822), English astronomer, called the founder of 
sidereal astronomy for his systematic observations of the heavens, 
was born in Hanover, Ger., on Nov. 15, 1738. His father was a 
musician in the Hanoverian guard, and in 1757 Herschel was sent 
to England to earn his living as a musician. 

Beginnings.—In 1766 he worked as organist in Bath. During 
the next five or six years he became the leading musical author- 
ity. In 1772 he revisited Hanover to bring to England his sister 
Caroline Lucretia Herschel (g.v.), whose services he much needed, 
as he was already studying astronomy in the time he could spare 
from his musical engagements. She thus describes her brother’s 
life soon after her arrival: “He used to retire to bed with a bason 
of milk ora glass of water, with Smith’s Harmonics and Ferguson’s 
Astronomy, etc., and so went to sleep buried under his favourite 
authors; and his first thoughts on waking were how to obtain in- 
struments for viewing those objects himself of which he had been 
reading.” It was in this way that he was introduced to the writ- 
ings of Ferguson and Keill, and subsequently to those of Lalande, 
whereby he educated himself to become an astronomer of undying 
fame. 

In those days telescopes were rare, very expensive and not very 
efficient, and Herschel used a small Gregorian reflector of about 
two-inch aperture. Finding it impossible to obtain a reflector of 
larger dimensions, he decided to construct his own and, in 1774, 
had the satisfaction of viewing the heavens with a Newtonian 
telescope of six-foot focal length made by his own hands. He 
had from the very first conceived the gigantic project of surveying 
the entire heavens, and, if possible, of ascertaining the plan of 
their general structure. For this he required adequate instruments, 
and he, his brother and his sister toiled at the grinding and polish- 
ing of hundreds of specula. After 1774 every available hour of 
the night was devoted to the long-hoped-for scrutiny of the skies. 
In May 1780 his first two papers on the variable star Mira Ceti 
and the mountains of the moon were communicated to the Royal 
society. 

Rotation of the Planets.—In 1781 he communicated to the 
Royal society the first of a series of papers on the rotation of the 
planets and of their several satellites. These inquiries occupy the 
greater part of seven memoirs (1781-97). While engaged on them 
he noticed the curious appearance of a white spot near to each of 
the poles of the planet Mars. On investigating the inclination of 
its axis to the plane of its orbit, and finding that it differed little 
from that of the earth, he concluded that its changes of climate 
also would resemble our own, and that these white patches were 
probably polar snow. He also discovered that the times of the 
rotations of the various satellites round their axes conform to the 
analogy of our moon by equalling the times of their revolution 
round their primaries. 

In the same year (1781) Herschel made a discovery that com- 
pletely altered the character of his professional life. In the course 
of a methodical review of the heavens he lighted on an object 
that averred itself to be a new planet, moving outside the orbit 
of Saturn. He assigned to it the name Georgium Sidus, but this 
was later changed to Uranus. The object was detected with a 
7-ft. reflector having an aperture of 64 in. Seven memoirs on the 
subject were communicated by him to the Royal society (1781— 


1815). 
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For the discovery of the planet he was awarded the Copley 
medal of the Royal society, elected a fellow, and in the following 
year (1782) he accepted George III's offer to give up music and 
become his private astronomer. So Herschel and his sister moved 
first to Datchet and in 1786 to Slough. There he resumed his 
astronomical pursuits with extraordinary vigour, although for a 
time he had to supplement his income by making and selling 
telescopes. The necessity for this interruption in his observations 
was overcome in 1788 when he married the wealthy widow of a 
London merchant. 

Double Stars.—A material part of the task that Herschel had 
set himself embraced the determination of the relative distances 
of the stars from our sun and from each other. This resulted 
in a most important series of observations. He had observed 
many stars in apparently very close contiguity, but often differing 
greatly in relative brightness. He concluded that, on the average, 
the brighter star would be the nearer to us, the fainter enormously 
more distant. 

In the hope, therefore, of detecting an annual parallactic dis- 
placement of one star with respect to another, he mapped down 
the places and aspects of all the double stars that he met with, and 
communicated in 1782 and 1785 very extensive catalogues of the 
results, His last scientific memoir, sent to the Royal Astronomical 
society in 1822, when he was its first president and already in his 
84th year, related to these investigations. In the memoir of 1782 
he threw out the hint that these apparently contiguous stars might 
be genuine pairs in mutual revolution. Eleven years afterward 
(1793), he remeasured the relative positions of many such couples 
and his prediction was verified, for he ascertained that some of 
these stars revolved round each other, after the manner required 
by the laws of gravitation. This discovery, announced in 1802, 
would of itself suffice to immortalize his memory. 

In 1783 he wrote his first memorable paper on the “Motion of 
the Solar System in Space’—a sublime speculation, yet through 
his genius realized by considerations of the utmost simplicity. 
He returned to the same subject with fuller details in 1805. In 
a series of papers (1784-1818), he used his method of star gauging 
and concluded that our sun was a star situated not far from the 
bifurcation of the Milky Way, and that all the stars visible to us 
lie more or less in clusters scattered throughout a comparatively 
thin but immensely extended stratum. On either side of this as- 
semblage of stars, Herschel discovered a canopy of discrete nebu- 
lous masses, such as those from the condensation of which he 
supposed the whole stellar universe to have been formed. 

Hitherto there has been nothing said about his construction of 
the great reflecting telescope, of 40-ft. focal length and 4-ft. aper- 
ture. On the day that it was finished (Aug. 28, 1789) Herschel 
saw at the first view, in a grandeur not witnessed before, the 
Saturnian system with six satellites, five of which had been dis- 
covered long before, while the sixth he had glimpsed two years 
before, in his exquisite little telescope of 64-in. aperture, but now 
saw in unmistakable brightness. On Sept. 17 he discovered a 
seventh, which proved to be the nearest to the globe of Saturn. 

Herschel died at Slough on Aug. 25, 1822, a description of him 
given a few years before by Campbell being: “A great, simple, 
good old man. His simplicity, his kindness, his anecdotes, his 
readiness to explain his own sublime conceptions of the universe, 
are indescribably charming.” 

BIBLIOGRAPHY.—Mrs. John Herschel, Memoir of Caroline Herschel 
(1876) ; E. S, Holden, Herschel, His Life and Works (1881); A. M. 
Clerke, The Herschels and Modern Astronomy (1895); E. S. Holden 

and C. S. Hastings, Synopsis of the Scientific Writings of Sir William 
Herschel (1881); J. Sime, William Herschel and His Work (1900). 
Herschel’s photometric Star Catalogues were discussed and reduced 
by E. C. Pickering in Harvard Annals, vol. xiv, p. 345, xxiii and xxiv. 
See also J. B, Sidgwick, William Herschel, Explorer of the Heavens 
(1953). (A, Po.) 

HERSCHELL, FARRER HERSCHELL, ist Baron 
(1837-1899), English lord chancellor noteworthy for his quick- 

ness of apprehension, his common sense and his broad treatment 
of constitutional and social questions. He was born at Brampton, 
Huntingdonshire, on Nov. 2, 1837, the son of the Rey. Ridley 
Haim Herschell, a dissenting minister converted from Judaism. 
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Farrer Herschell, being excluded by dissent from Oxford y4 
Cambridge, was educated at University college, London, oe i 
tered Lincoln’s Inn in 1858, and became a pupil of Thomas Chie 
In 1860 he was called to the bar, and joined the still undivigy 
northern circuit, where at first he did not find much work Hs 
prospects improved in 1866 when J. R. Quain, for whom he dey 
iled (i.e., worked and understudied), took silk, 

In 1872 Herschell himself was made a queen's counsel, He had 
all the necessary qualifications for a leader—a clear voice; a talm 
logical mind; a sound knowledge of legal principles; and an aby 
dance of common sense. His only weak point was CTOSS-examing. 
tion. 

Herschell entered parliament for Durham city as a Liberal 
1874. in 1880 he was appointed solicitor general by Gladstone, 
and knighted. Herschell’s public services from 1880 to 1885 wer 
of great value, particularly in dealing with the “cases for opinion’ 
submitted by the foreign office and other departments. He helped 
controversial government measures through the house, notably the 
Irish land act, 1881. In 1886 he accepted Gladstone's offer of 
the lord chancellorship, and was created Baron Herschell. Losiy 
office on the fall of Gladstone in Aug. 1886, he was again lod 
chancellor in 1892-95. His public services outside his judicil 
work included the chancellorship of the University of Lond 
(1894) and the chairmanship of the Imperial institute, which be 
held from its foundation (1892). 

In 1898 Herschell was appointed, jointly with Lord Justice 
Collins, to represent Great Britain on the Venezuela Bounday 
commission, which assembled in Paris in the spring of 1899, Ht 
also sat, as president, on the joint high commission appointed 
adjust certain boundary and other questions pending betwen 
Great Britain and Canada on the one hand and the United Stats 
on the other. Herschell died in Washington, D.C., on Marth, 
1899, as the result of an accident. (W. T. Ws) 

HERSHEY, MILTON SNAVELY (1857-1945), U.S. mi 
ufacturer and philanthropist, was born in Derry township, Dauphin 
county, Pa., on Sept. 13, 1857. Following a rural school educatio 
he was apprenticed to a confectioner in Lancaster, Pa. At the at 
of 19 he was making candy and operating his own shop in Pri 
delphia; this venture proved unsuccessful. In New York city! 
second attempt to manufacture candy ended in failure. Returning 
to Lancaster, he succeeded in the manufacturing of caramels, h 
1900 he sold the Lancaster Caramel company to his competitors fo 
$1,000,000.. He then concentrated on perfecting a chocolate w 
Near his birthplace, in 1903, ground was broken for a factory % 
was to become the world’s largest chocolate manufacturng 
The town of Hershey developed simultaneously. i) 

In 1909, he and his wife, Catharine Sweeny Hershey (d. 198 
established the Milton Hershey school to provide a home w 
an education for needy orphan boys. Later, the institution ite 
endowed with the major portion of his wealth. The school is 
ated on a 12,000-ac. campus surrounding the town of Hershey 

Additional funds, administered by the M. S. Hershey found 
were stipulated for the support of public education in Derty 
ship and for the establishment of a tuition-free juniot colea 
died Oct. 13, 1945, in Hershey. AELG 

HERSTAL, a town of Belgium, province of Liege, s wi 
at the mouth of the Albert canal on the Meuse river, 02 mi 
to the Netherlands, 2.5 km. (1.6 mi.) N.E. of Liège m (er 
Pop. (1961) 29,606. Probably deriving its name from a 
man Heerstelle (permanent or fortified camp), the to ikt 
also called Heristal. It is on one of the railways for, 
to Maastricht. An important industrial suburb of Lies w 
has collieries, an electrical apparatus factory and Belgiu i 
tional weapon factory, making not only small arms an wt 


also motorcycles and jet engines. The town disputes i 
Aachen (Aix-la-Chapelle) the honour of being chen 


birthplace. (R.™ alle? 

HERSTMONCEUX, a village with a well-known € xe 
East Sussex, Eng., on the Brighton-Hastings road 1 
Eastbourne. Pop. (1951) 1,856. It was known as 
about 1300; the distinguishing suffix was derived f 
of Monceux, one of whom married the heiress of the 10° 
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erste (c. 1180). The castle, completed c. 1444 by Sir Roger 
ennes as a fortified manor surrounded by a moat, is one of 
the finest early brick buildings in England. Towers flank the 
comers and there is a beautiful turreted entrance gate, but the 
interior was destroyed in 1777 when Canon Robert Hare-Naylor 
used the material to build Herstmonceux Place. The interior was 
rebuilt by Claude Lowther and Sir Paul Latham between 1911 and 
1935. The removal to Herstmonceux castle of the Royal observa- 
tory (which had been at Greenwich since 1675) was started in 
1948 and completed in 1958. All Saints church (late 12th cen- 
tury) contains a fine monument to Thomas, Lord Dacre (d. 1533). 
(L. F. S. 
HERTFORD, EARLS AND MARQUESSES OF. h 
English earldom of Hertford was first created (c. 1138) for GIL- 
pert DE CLARE and was held by members of his family (see CLARE) 
until 1314 when the last earl of this line fell in battle at Bannock- 
bum. The title was revived in 1537 for the future Protector Som- 
erset (see SOMERSET, Epwarp SEYMOUR, Duke of). His son Ep- 
ward (1537-1621) was styled earl of Hertford from 1547 until 
the protector’s attainder and execution in Jan. 1552, when the 
title was forfeited. Edward was, however, created earl of Hert- 
ford in 1559, He secretly married in 1560 Lady Catherine Grey 
(1540-68), daughter of Henry Grey, duke of Suffolk, and great- 
granddaughter of Henry VII. Elizabeth I, furious at this marriage, 
had both husband and wife imprisoned, while the validity of their 
marriage was questioned. Catherine died on Jan. 27, 1568, and 
Hertford on April 6, 1621. Their son Edward, Lord Beauchamp 
(1561-1612), who inherited his mother’s title to the English throne, 
predeceased his father; and the latter was succeeded in the earldom 
by his grandson WILLIAM Seymour (1588-1660), who was created 
marquess of Hertford in 1641 and was restored to his ancestor’s 
dukedom of Somerset in 1660. (See SOMERSET, EARLS AND DUKES 
or.) The marquessate of Hertford became extinct when the 4th 
ae in 1675, and the earldom when the 7th duke died in 
eb. 1750, 
Th Aug. 1750 Francis Seymour-Conway (1718-1794), 2nd 
obey a direct descendant of Protector Somerset, was 
ed earl of Hertford. He was ambassador to France from 
1763 to 1765, lord lieutenant of Ireland in 1765 and 1766, and lord 
chamberlain of the household from 1766 to 1782. He became earl 
a orn and marquess of Hertford in 1793 and died on June 
1822) a His son, FRANCIS INGRAM-SEYMOUR-CONWAY (1743- 
ae nown during his father’s lifetime as Lord Beauchamp, was 
1821 LETEN Benin ee 1793 zan from ag 
td chamberlain. His son FRANCIS CHARLES = 
nie 3rd marquess, an intimate friend of the prince regent, is 
and a of the ‘ marquis of Steyne” in Thackeray’s Vanity Fair 
i ord Monmouth” in Disraeli’s Coningsby. The 4th mar- 
fat mae his son, RICHARD (1800-1870), whose mother was the 
ery vn Maria Emily Fagniani, and whose brother was Lord 
atis Whur (1805-1859), the founder of the Jockey club in 
title ies a Richard died unmarried in Paris in Aug. 1870 his 
Ricks E to his kinsman, a descendant of the Ist marquess, 
ME Grr UGH GEORGE SEYMOUR (1812—1884), whose son, HUGH 
y (1843-1912) became 6th marquess in 1884. HucH Ep- 


de H 
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Wi 
l fis coNwaY Seymour (1930- ) succeeded as 8th marquess 
The 4t 


Sir Riche et left his collection of works of art to his son, 
Private i Wallace (1818-1890), also a collector. These two 
d are no ons were left to the nation by Lady Wallace in 1897 
een as the Wallace collection, at Manchester 
tiny FORD, a market town, municipal borough and the 
toad, p n of Hertfordshire, Eng., lies 24 mi. N. of London by 
Us tiver (1961) 15,737. The Mimram (Maran), Beane and 
Beneral g S flow through the town. Hertford was the scene of a 
and ee in 672. Communication with London by way of the 

the Dani ie Thames gave Hertford strategic importance during 
è toyal = Occupation of East Anglia. In 1066 and later it was 
Mets grane Son and burgh; it was incorporated in 1554. Fairs 
though th €d from the 13th century but these are now discontinued 
ere are still cattle markets. One of the first paper mills 


453 


in England is said to have been established in Hertford by John 
Tate in the 15th century. Hertford is mainly residential and its 
economy is agricultural with a few industries such as motor engi- 
neering, brewing and the making of toothbrushes, stationery, gloves 
and leather goods. In the centre of the town, by the Lea, is the 
castle, now used as municipal offices. It stands in beautiful grounds 
where there is a part of the old Norman castle wall. In the town 
are 15th-century timber houses; the Shire hall by James Adam; 
the County hall (1939); the Longmore Senior Girls’ (formerly 
Hale’s grammar) school (17th century); Hertford Grammar 
school for boys (1930); Christ’s Hospital school for girls, moved 
from London in 1683 (buildings date from 1695 to 1953), Bengeo, 
in the north of the borough, has a Norman church. Two miles 
southeast of Hertford is the Haileybury and Imperial Service col- 
lege; Haileybury (founded in 1862) and L.S.C. (1912) were amal- 
gamated in 1942. The college occupies the buildings formerly used 
by the East India company. 

HERTFORDSHIRE, an English county bounded southwest 
by Buckinghamshire, northwest by Bedfordshire, north by Cam- 
bridgeshire and Isle of Ely, east by Essex, and south by Greater 
London. Area 630.9 sq.mi. (1,634 sq.km.). 

Physical Features.—The county mostly belongs to the London 
Basin structural trough. The outcrop of the chalk and the Chiltern 
crest line (though lowered) are continued past Hitchin, Letch- 
worth, and Baldock to Royston. The dip of the chalk and the 
general surface height fall southeastward toward the vale of St. 
Albans, which runs from Rickmansworth to Ware. The chalk 
then passes under Lower London Tertiaries and London Clay 
which form a belt of higher, hilly ground. Probably the earliest 
ancestor of the Thames flowed through the vale from southwest 
to northeast. Later, ice advancing from the north overrode the 
chalk hills northeast of Hitchin and a lobe penetrated the vale, 
diverting the proto-Thames, which was forced southeastward be- 
tween Rickmansworth and Watford, and filling its valley with 
boulder clay. The Thames then flowed in a loop through Harrow 
and rejoined its former course near Ware. A later readvance of 
the ice pushed one lobe toward St. Albans and another toward 
Finchley, finally blocking the old outlet. The ice meltwater cut 
the lower Colne Valley and, later, the lower Lea Valley. In over- 
riding the chalk hills east of Hitchin the ice lowered them: now 
they do not exceed 550 ft. (168 m.), though Dunstable Downs 
(Bedfordshire), untouched by ice, approach 800 ft. (244 m.). 

The westward salient of the county boundary round Tring brings 
a small part of the high Chiltern crest within Hertfordshire, to- 
gether with a tiny scrap of the Vale of Aylesbury at its foot. In 
detail the surface is dissected by many large brooks in deep valleys 
and the whole county is undulating and generally well wooded. 
The River Lea, rising near Luton, Bedfordshire, flows southeast- 
ward, passing to the north of Hatfield, then to Hertford and Ware, 
then turns southward in a great bend round the higher ground of 
the Tertiaries and London Clay. It is navigable from Ware to 
London docks. With its tributary the Stort it forms part of the 
boundary with Essex. Lesser tributaries, the Ash, Rib, Beane, and 
Mimram (Maran) all flow from its northern side and join its left 
bank within a few miles of the great bend. They are known for 
their parklike valleys. The Ver and Gade, which flow down the 
chalk dip-slope parallel to the upper course of the Lea, join the 
Colne, which passes through Watford and Rickmansworth, then 
turns southward to join the Thames at Staines. The Tertiary hills 
in the southeast mostly drain by small streams, northward and 
eastward, to the Lea, but the Mimmshall Brook, which flows north- 
ward from near Boreham Wood, disappears underground at Water 
End near North Mimms. It goes into swallow holes formed by 
solution of the chalk and it is not known whether the water sub- 
sequently joins the Lea or the Colne, or percolates through the 
chalk toward the centre of the London Basin, adding to the natural 
reservoir which can be reached by wells in London. The New 
River (1613), the first English canal, 23 mi. (37 km.) long, was cut 
from Chadwell and the Lea at Ware as an aqueduct to supply 
London with spring water, and it still augments the metropolitan 
supply. The National Trust owns 4,000 ac. (1,619 ha.) at Ash- 
ridge. The Tring reservoirs, established as a nature reserve in 
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1955, are visited by waterfowl and other birds on migration and 
many species nest there. (A. M. F.) 

History and Architecture.—The bones of prehistoric animals 
and Paleolithic flints from the older gravels, Mesolithic sites on 
the Lea, scattered finds and barrows (long and round on Therfield 
Heath; beaker at Ware), and the Icknield Way (q.v.), a main 
prehistoric track, suggest Hertfordshire was occupied, if sparsely, 
throughout the Neolithic and Bronze Ages as well as before. Iron 
Age camps are few and poor, but the county was a centre of Belgic 
power, with Cassivellaunus’ oppidum (fort) at Wheathampstead, 
which Caesar took in 54 B.c., and towns at Braughing, Prae Wood, 
and Welwyn; many coins and two chieftain burials have been 
found. The Roman occupation was thorough: Ermine Street (q.v.) 
to Eburacum (York), Watlimg Street (g.v.) to Deva (Chester), 
Stane Street linking Verulamium (St. Albans) to Camulodunum 
(Colchester), and the Icknield Way were the major roads. Veru- 
lamium, a municipium, was excavated in 1935, 1958, and 1959 and 
has Roman walls and theatre. The finds are displayed in the 
museum, A walled town at Braughing and posting stations at 
Cheshunt, Ware, Baldock, Welwyn, and Elstree have been discov- 
ered, Villas or farms are common, but in stoneless country leave 
few structural traces beyond the barrows of their former owners. 

Saxon settlement was early; pagan burials occurred along the 

Icknield Way. Ermine Street was the boundary of the East Saxon 
kingdom and later of the diocese of London. In 793 Offa of Mercia 
founded the abbey of St. Albans and endowed it with estates in 
western Hertfordshire, which became both an independent liberty 
(privileged district) and archdeaconry, maintaining these statuses 
until 1874 and 1845 respectively. Alfred’s treaty of Wedmore 
included the county east of the Lea in the Danelaw; he defeated 
the Danish fleet in the Lea Valley and Edward the Elder built a 
burgh at Hertford about 913. 

William I reached Berkhamsted in 1066 in the course of encir- 
cling London and there received the submission of the Saxon lead- 
ers. He built castles there and at Hertford. The king confiscated 
at least 13 manors, while the abbey of St. Albans retained the 15 
manors with which it had been endowed. The archbishop, the 
bishops of London, Winchester, Bayeux, Lisieux, and Chester, and 
the abbots of Ely and Westminster all had their holdings. Count 
Eustace of Boulogne, the chief lay tenant, held a fief in the north- 
east of the county. At the time of the Domesday Book the 
boundaries were approximately those of the modern county. Of 
the nine Domesday hundreds (subdivisions), Danais and Tring 
were consolidated in about 1200 under the name of Dacorum; the 
modern hundred of Cashio, previously held by the abbots of St. 

Albans, was known as Albaneston, while the remaining six hun- 
dreds (Braughing, Broadwater, Edwinstree, Hertford, Hitchin, 
and Odsey) correspond with those still in existence. 
Hertfordshire was originally in the dioceses of London and 
Lincoln; but the abbot of St. Albans was exempt from all control 
except that of the pope. The bishopric of London embraced the 
area of the deanery of Braughing and of the archdeaconry of Mid- 
dlesex. The deaneries of Berkhamsted, Hitchin, Hertford, and 
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Baldock were under the jurisdiction of the bisho 
After the dissolution, the archdeaconry of St. Albai 
under the bishop of London. In 1845 the whol 
formed into the archdeaconry of St. Albans and placed within th 
diocese of Rochester until 1877, when a new diocese of St, Alba 
was formed with jurisdiction over Hertfordshire, Bedfordshire 
and Essex; Essex later became an independent diocese, f 

Hertfordshire was the scene of several battles for the London 
area. Armies of the Danes, Maud, Stephen, and John all fought 
for the possession of Hertford, and Berkhamsted has seen sieges, 
especially that of Louis, the dauphin, in the Barons’ War, During 
the Peasants’ Revolt in 1381 there was much rioting between the 
peasants and the servants of the abbot of St. Albans. In the Wan 
of the Roses the county witnessed two battles at St. Albans (145 
and 1461) and the battle of Barnet in 1471. The civil wars in the 
17th century found Hertfordshire predominantly puritan, and m 
major battles were fought in the county. 

The churches have been heavily, though well, restored, $t 
Albans Abbey with its Norman brickwork and wall paintings is 
outstanding. At St. Mary’s, Reed, late Anglo-Saxon work sur 
vives; Bengeo (Hertford), a Norman apsidal church, has wall 
paintings; and good Norman work can be found in Hemel Hemp. 
stead, Weston, and Abbots Langley. Royston and Baldock 
churches include portions of the 12th- and 13th-century building 
attributable to the Augustinian canons and Knights Templars, te 
spectively. Ashwell and Wheathampstead are of the 13th and 14th 
centuries. The town churches of Ware and Hitchin and in 
numerable village churches have attractive Perpendicular work 
Buntingford’s Carolean brick, Offley’s Georgian Gothic chance 
and Ayot’s classical St. Lawrence’s are examples of work rare in 
Hertfordshire. Brasses and Jacobean and Georgian monumetls 
form a remarkably fine series. The domestic buildings of Wate’s 
friary are complete, as is some of its priory. 

Castles at Berkhamsted (Norman earthwork), Hertford (1ith 
century walls and 16th-century gatehouse), Benington (Norma 
keep) are not remarkable, Rye House (1445) near Hoddesdon i 
the earliest of a series of brick buildings of great interest which 
include Hatfield Bishop’s Palace (c. 1480-90), Berkhamsted 
School, Standon Lordship (1546), Little Hadham Hall aso) 
Queenhoo (16th century), and Hatfield House (1608-12), Hat 
fordshire is a county of many lesser houses in timber and plaster, 
often medieval, and there are admirable Georgian country hout 
in fine parks of the period. A tablet in a field at Standon mit 
the spot where Vincenzo Lunardi landed in his balloon in 178 

Population and Administration.—The population of 
administrative county in 1961 was 832,901. With the creation i 
Greater London on April 1, 1965, under the London Govern 
Act 1963 (see Lonpon), Hertfordshire’s southern boundary a 
modified: Barnet and East Barnet urban districts were i 
mated with Finchley, Hendon, and Friern Barnet to form the A 
don Borough of Barnet (g.v.); Potters Bar Urban District T 
transferred to Hertfordshire. By 1965 the county had an P. 
mated population of 860,420. Letchworth, the pioneer ea 
city, was founded in 1903, and Welwyn Garden City ™ Ta 
Hemel Hempstead, Stevenage, Hatfield, and Welwyn Garden 
were designated New Towns (q.v.) to accommodate ind 
population from London, and the former London Coun a 
cil built major housing estates at Boreham Wood and tind 
Watford (pop. [1961] 75,622), St. Albans city (50,293), Hey 
(15,737), and Hemel Hempstead (55,270) are muni ipal bor 
and there are 18 urban districts, 11 rural districts, an 
Town corporations. chant! 

From the time of the Conquest and up to 1567 the county as 
a sheriff with Essex.. The possessions of the abbot of SE cl 
were formed into a liberty, over which he had wide juns 
with his own jail. A separate commission of the peace was r 
to the liberty, which held-its own separate quarter session Be 
1874. The county sent two members to parliament in pists 
fore 1375 members were sent by Hertford, St. Albansi ‘tM 
Stortford, and Berkhamsted, but this representation laps 353, 
time of Henry V. St. Albans regained its franchise 1 
was deprived of it for malpractices in 1852. From 1 
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had two members, reduced to one in 1868, representation being 
abolished in 1885. a i Sait: 
For parliamentary purposes the county is now divided into seven 
county divisions and Watford Borough. . 
e county is in the southeastern circuit, and assizes are held 
at Hertford, which is the administrative centre. Sessions sit at 
Hertford and St. Albans and there are 14 petty sessions. The 
southern part of the county is in the Metropolitan Police District. 
Agriculture and Industries.—Hert fordshire has always been 
a grain-growing county and even at the time of Domesday Book 
the shire on its eastern side was noticeably free from wasteland; 
its grain markets were famous in the 16th century and malting 
and brewing of local barley were important from an early date. 
Of the total acreage farmed about three-quarters is arable; grain 
covers about half of this, while there are substantial areas under 
otatoes and root crops. The other quarter is pastureland. The 
northern part of the county is chiefly arable, The southern part, 
articularly on the London Clay, has mixed farms carrying pedi- 
gree dairy stock. The southeast of Hertfordshire includes the 
Lea Valley nursery and greenhouse district supplying salad vege- 
tables and flowers to London. Crops include watercress, roses, 
and farm and garden seeds. The Rothamsted Experimental Sta- 
tion at Harpenden, the first agricultural research station, was 
bounded in 1843, and in 1949 the John Innes Horticultural Insti- 
lution moved to Bayfordbury. 
Agriculture remains a basic industry together with papermaking 
and printing, which developed experimentally at Hertford and 
St. Albans respectively in the 15th and 16th centuries and now 
centre chiefly upon the Watford~Hemel Hempstead area. During 
the 20th century, however, and particularly since World War II, 
there has been a vast increase in the range of manufacturing in- 
lustry, especially in the light engineering, electrical, vehicles, and 
aircraft fields. This has been accompanied by substantial in- 
creases in population, reflecting the outflow from the Greater Lon- 
on area, This has made it necessary for the county council to 
‘apidly expand its services, and particularly its educational facili- 
ties. There are many public, grammar, and preparatory schools, 
some of ancient foundation, within the county. Elstree in south 
Hertfordshire has motion-picture studios, established in 1927. 
Communica tions,—The county is crossed by main railway 
lines from London to York and Edinburgh, to Crewe and the north- 
West, to Leicester and the Midlands, and to Cambridge. London 
Transport electric trains serve the Watford and Rickmansworth 
tes The Great North Road to Edinburgh enters the county at 
eham Wood, bypasses Hatfield, follows the old route to Wel- 
Wyn, then by a motorway (superhighway) bypasses Stevenage to 
E its old route at Graveley, leaving the county at Baldock. The 
r pHolyhead Road, following the Roman Watling Street, en- 
MA ertfordshire at Elstree and passes through St. Albans and 
Nout ue The London-Carlisle Road branches off the Great 
Ts at South Mimms and passes through St. Albans and 
thks se en. The M.1 motorway from London to Birmingham 
na oe the county from Aldenham to the boundary near Luton. 
the ii Varo bridge Road, the old North Road, passes through 
Street to Valley to Ware, whence it follows the Roman Ermine 
ports oyston, Hertfordshire is well served by London Trans- 
central bus services in the south and by its country services 
W RETER the remainder. Traffic by river and canal from 
ion, and ¢ ondon’s dockland via the Lea and Stort naviga- 
slight o the Midlands via the Grand Junction Canal, is now 
ja aegra — S, W. Wooldridge and D. L. Linton, Structure, Sur- 
ere ate e in Southeast England (1955) ; see especially A 
R. Clutter ont histories by H. Chauncy (1700) ; N. Salmon ( ya 
e ya% 3 vol. (1815-27); J. E. Cussans, 3 vol. (1870-84). i 
Tomkins eee County History of Hertfordshire (1902-23) ee 
ition Surge for ashire, Little Guides, 5th ed, rev. (1957) ; Land Vial 
*rlfordshine’ pt. 80 (1941) ; N. Pevsner, The Buildings of Engi aA 
ologi e (1953); Transactions of the East Hertfordshire Arc = 
Hertiorgsp ciety (1899- ); Transactions of the St. Albans an 
B, ire Architectural and Archaeological Society (1884); J. E. 
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of World War I, was born at Darmstadt on Aug. 31, 1843. A neo- 
Thomist with a teleological conception of the world, he elaborated 
a political and social philosophy in which the conscious furthering 
of God’s plan for the world was represented as a duty for man. As 
founder (1876) and president of the Görres-Gesellschaft, he exer- 
cised great influence on Roman Catholic social philosophy. From 
1875 to 1890 and again from 1896 to 1912 he was a member of 
the Centre party (Catholics) in the Reichstag; and he also held 
chairs of philosophy at Bonn (1880) and then at Munich (1882). 
Appointed prime minister and minister of foreign affairs for Ba- 
varia in 1912, he was created count by King Louis (Ludwig) III 
in 1914. 

On Nov. 1, 1917, Hertling accepted the imperial chancellorship 
of Germany and the Prussian premiership. He introduced parlia- 
mentary ministerial responsibility but was too weak to withstand 
the continuing encroachments of the military leaders on political 
affairs and resigned on Sept. 30, 1918. He died at his home at 
Ruhpolding in Upper Bavaria on Jan. 4, 1919. 

Hertling’s writings include Albertus Magnus (1880), in the series 
Beiträge zur Geschichte der Philosophie des Mittelalters; Recht, 
Staat und Gesellschaft (1906; 4th ed. 1917); and Erinnerungen aus 
meinem Leben, two volumes (1919-20). There is an edition of 
his speeches and lectures by A. Dyroff (1929). 

BIBLIOGRAPHY .—K. von Hertling, Ein Jahr in der Reichskanzlei 
(1919); H. von Grauert, Graf Georg von Hertling (1920); A. F. Eick- 
hoff, Hertling als Sozialpolitiker (1932) ; W. Polle, Hertling als Sozial- 
philosoph (1933). ' 

HERTOGENBOSCH, ’s: see ’s HERTOGENBOSCH. 

HERTWIG, the name of two eminent German biologists, who 
were brothers. ġ 

(WitHEeLm Avucust) Oskar Hertwic (1849-1922) was re- 
nowned for his work in the fields of embryology and cytology. He 
was born on April 21, 1849, at Friedberg, Hesse, attended school 
in Mühlhausen, Thuringia, Ger., and then studied medicine and 
zoology in Jena, Ziirich and Bonn. He obtained a lectureship in 
anatomy at the University of Jena in 1875 and was elected to the 
professorship in 1881. From 1888 to 1921 he was professor of 
anatomy and evolutionary history at the University of Berlin and 
director of the Anatomisch-Biologischen Instituts. He died in 
Berlin on Oct. 25, 1922. 

RicHarp (CARL WILHELM THEODOR) von Hertwic (1850- 
1937) was particularly noted for his development of the germ- 
layer theory and for his contributions to the study of Protozoa. 
Born on Sept. 23, 1850, at Friedberg, he shared his brother's educa- 
tion, He became lecturer in zoology at Jena in 1875, professor of 
zoology at the universities of Königsberg in 1881, Bonn in 1883 and 
Munich from 1885 to 1925, He died in Munich on Oct. 3, 1937. 

The brothers were influenced by the works of Ernst Haeckel 
(q.v.) (theory of evolution), Karl Gegenbaur (comparative 
morphology) and Max Schultze (cytology). Jointly they worked 
on Haeckel’s “gastraea” theory of coelom formation and the germ- 
layer theory. Oskar was the first to recognize the fusion of ovum 
and sperm nuclei as the essential factor in fertilization; he was 
also the first to compare ovum and sperm maturation in the 
roundworm Ascaris and to recognize the significance of reduction 
division (meiosis). Other fields of study that Oskar investigated 
were: nuclear transmittal of hereditary characters (the idioplasm 
theory of K. W. von Nägeli; q.v.); biogenetic theory; and the ef- 
fect of radium rays on somatic and germ cells. He was also con- 
cerned with the importance of biology in relation to social prob- 
SARA Hertwig was the first to describe the artificially stimu- 
lated development of sea urchins (parthenogenesis ; q.v.) He then 
turned to research on Protozoa, and interpreted the changes in the 
nucleus during the conjugation of paramecia as reduction and 
fertilization processes. He studied the nucleoplasmic ratio in 
association with cell division and sexuality problems, originated 
the chromidia theory and experimented in the determination of sex 
in amphibians. 

Prominent among their numerous publications are: Oskar and 
Richard: Die Cölomtheorie (1881) and Entwicklung des mittleren 
Keimblattes der Wirbeltiere (1883); Oskar only: Lehrbuch der 
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Entwicklungsgeschichte des Menschen und der Wirbeltiere (1886; 
roth ed., 1915; Eng. trans., 1892); Die Zelle und die Gewebe 
(1893-98; Eng. trans., 2nd ed., 1909); Allgemeine Biologie (1905; 
7th ed. with Günther Hertwig, 1923); Der Kampf um Kernjragen 
der Entwicklungs- und Vererbungslehre (1909); Das Werden der 
Organismen (1916); Der Staat als Organismus (1920); Richard 
only: Der Organismus der Radiolarien (1879); Die Aktinien der 
Challenger-Expedition (1882); Uber die Konjugation der In- 
fusorien (1889); Uber die Entwickelung des unbefruchteten 
‘Seeigeles (1896); Lehrbuch der Zoologie (1891-92; 15th ed., 
1931); Die Protozoen und die Zelltheorie (1902); Abstammungs- 
lehre und neuere Biologie (1927). (P. He.) 
HERTZ, GUSTAV (1387- ), German physicist, was 
awarded the Nobel prize for physics jointly with James Franck 
in 1925 for work on the laws of impact between an electron and an 
atom, Hertz was born on July 22, 1887, at Hamburg, and studied 
in the universities of Göttingen, Munich and Berlin, in the last of 
which he was appointed in 1913 an assistant in physics. After 
service in World War I, in which he was severely wounded, he 
returned to Berlin as Privatdozent (official but unpaid lecturer) in 
1917. From 1920 to 1925 he worked in the physics laboratory of 
the Philips organization (lamp manufacturers) at Eindhoven, 
Neth. In 1925 he was appointed professor of physics in the Uni- 
versity of Halle, and in 1928 he became professor of physics at 
the Technische Hochschule in Berlin-Charlottenburg. He resigned 
on political grounds in 1934 and soon afterward became director 
of one of the research laboratories of the Siemens company. 
Hertz was in Berlin in 1945 when the Russian forces entered the 
city and, while it was not known what happened to him, there had 
been a report that he survived and that he continued his researches 
for the U.S.S.R. The experiments of Hertz and Franck on the 
electron-atom collision showed that for ionization of the atom the 
electron must possess a certain minimum energy, measured in volts 
as “ionization potential,” which varied for different gases; and the 
measurements made showed quantitatively that a series of spectral 
lines so obtained corresponded to a series of stationary states in 
the internal energy of the atom, as demanded by Niels Bohr’s 
theory of the structure of the atom, which included the applica- 
tion of Max Planck’s quantum theory, according to which energy 
could be taken up by the atom only in discrete quantities, Hertz 
succeeded in devising a method of separating the isotopes of neon 
by means of diffusion. (D. McK.) 
HERTZ, HEINRICH RUDOLF (1857-1894), German 
physicist, was the first to demonstrate the production and recep- 
tion of radio waves. He was born at Hamburg on Feb. 22, 1857. 
On leaving school he studied engineering, but abandoned it in 
favour of physics. Hertz went to Berlin, where he studied under 
Hermann von Helmholtz. In 1883 he went to Kiel, becoming 
Privatdozent (official but unpaid lecturer), and there he began the 
studies in Maxwell’s electromagnetic theory which a few years 
later resulted in the discoveries that rendered his name famous. 
These were actually made between 1885 and 1889, when he was pro- 
fessor of physics in the Karlsruhe Polytechnic. Helmholtz drew 
Hertz’s attention to a prize offered by the Berlin Academy of Sci- 
ences for the experimental establishment of a relation between 
electromagnetic actions and the polarization of a dielectric, and 
promised him the assistance of the institute if he decided to work 
on the subject. Hertz did not take it up seriously at that time 
because he could not think of any procedure likely to prove effec- 
tive. Later he was able to discover the progressive propagation 
of electromagnetic action through space, to measure the length 
and velocity of electromagnetic waves and to show that in the 
transverse nature of their vibration and their susceptibility to 
reflection, refraction and polarization they are in complete cor- 
respondence with the waves of light and heat. The result was to 
establish beyond doubt the electromagnetic nature of light. In 
1889 Hertz was appointed to succeed R. J. E. Clausius as ordinary 
professor of physics in the University of Bonn. There he con- 
tinued his researches on the discharge of electricity in rarefied 
gases, only just missing the discovery of the X-rays described by 
W. C. Röntgen a few years later, and produced his treatise on the 
Principles of Mechanics. 


This was his last work, for after a long illness he died at 
on Jan. 1, 1894. By his premature death science lost one of j 
most promising disciples. 

See also Evectricity: Hertz’s Experiments. 

Hertz’s scientific papers were translated into English by De | 
Jones and published in three volumes: Electric Waves (849) 
Miscellaneous Papers (1896) and Principles of Mechanics (cig) 

HERTZ, HENRIK (originally Hevaan)’ (1797 or ong. 
1870), Danish author who, like his friend, J. ‘Li Heiberg (90) 
opposed the late romantic tendency to formlessness’ both inh 
critical writings and in his poems, plays and ballad operas, Bon 
in Copenhagen of Jewish parents, probably on Aug 25, 191 
1798, he received the first name Heyman, but took the name Henr 
at his baptism in 1832. He graduated in law but never practise], 
instead devoting himself to belles-lettres. His first: play, Hen 
Burchardt og hans Familie, a comedy in the line of direct descen 
from Holberg, appeared in 1827 and was followed by Kerligh 
og Politi (“Love and the Police”), a vaudeville or ballad operain 
spired by those of Heiberg. He greatly admired Heiberg with whom 
he allied himself, notably in Gengangerbreve (“Letters of a Ghost! 
1830), in a campaign against the lack of form and intellectul 
content in Adam Ohlenschliger’s mature romanticism, As a pod, 
Hertz was prolific, versatile and always distinguished, whetherit 
lyric, narrative or didactic vein, but he has been overshadowtl 
by his outstanding contemporaries, Ludwig Bodtcher, Christin 
Winther and Frederick Paludan-Miiller. None the less, his ctt 
fully wrought and eminently actable plays, which continued toap 
pear until 1869, are among the best of his time. They include 
Amors Genistreger (“Cupid's Pranks,” 1830), a rhymed comedy, 
the charm and deftness of which are comparable to those of Alf 
de Musset; Debatten i Politivennen (“The Debate in “The Friend 
of the Police’,” 1836) and other entertaining vaudevilles; ‘Sporekat 
sen (“The Savings Bank,” 1836), a prose comedy; Svend Dyriigs 
Hus (1837), a “ballad-tragedy”; and Kong René’s Datter, a Iyi 
drama anonymously produced in 1845 and soon translated (Englit 
by T. Martin, 1850) and acted in many European languages, 

Hertz died in Copenhagen, Feb. 25, 1870. His collected poet | 
Digte, appeared in 4 vol, (1851-62) ; his Dramatiske Vaerker, ini 
vol. (1854-73). 

See H. Kyrre, Henrik Herts, Liv og Digtning (1916); M, Brite 
Henrik Hertzes Teater (1946). (B. W. D 

HERTZ, JOSEPH HERMAN (1872-1946), chief rabbit 
the United Hebrew Congregations of the British Empire, wa i 
in Rebrény, Hung., on Sept. 25, 1872, Emigrating to the Unit 
States as a child he was educated at New York City cole 
Columbia university, where he took the degree of Ph.D., and 7 
Jewish Theological Seminary of America. He was 4 rab t 
Johannesburg, South Africa, from 1898 to 1911 and, di 
Boer War, was expelled by Pres. Paul Kruger for pon 
sympathies and for advocating the removal of religious disabi ; 
from Jews and Catholics. From 1906 to 1908 he was profess? 
philosophy at Transvaal University college. Hertz was ¢° 
the chief rabbinate in succession to Hermann Adler in 1918 
1920-21 he undertook an extensive pastoral tour, visiting the 
communities in South Africa, Australia, New Zealand an “lh 
In 1925 he was made a governor of the University of yt | 
His A Book of Jewish Thoughts went through numerous ê ai 
and his commentaries in English on the Pentateuch and tl ie 4 
ard Prayer Book are widely accepted and used by ortho 
conservative Jews. Hertz died in London on Jan. 14 194 

HERTZBERG, EWALD FRIEDRICH, C% cgi 
(1725-1795), the last foreign minister under Frederick eri 
of Prussia and the leading statesman at the beginning o pinti 
William II's reign, was born on Sept. 2, 1725, at Lotin tsj 
pommern of an ancient noble family. He studied oe nd 
law and history at Halle and in 1745 entered the Pont 
service. At Frederick the Great’s command he serve s ford 
ously in the state record office and in the department gredit 
affairs; and as early as 1750 he was entrusted wit the 
of the secret cabinet record office. In a short time he bec 
conversant with the constitutional law, the genealogie igol 
hereditary claims of Brandenburg-Prussia—dates and fa i 
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ance for foreign policy in those days, In 1752 he became a 
member of the Berlin Academy of Sciences, where he was later to 
give annual accounts of the Prussian administration and to argue 
trongly for the emancipation from feudal tenure. 

’ From 1754 Hertzberg attended the secret meetings of the cabi- 
net; and at the 5 se ate $ 
asked by the king to draw up the notorious Mémoire raisonné sur 
ja conduite des cours dev ienne et de Saxe et leurs desseins dange- 
reux contre Sa Ma jesté le roi de Prusse. This memorial, containing 
documents from the Saxon archives published verbatim, was de- 
signed to exonerate Prussia from responsibility for the war. When 
he wrote it Hertzberg was honestly persuaded of the necessity of 
a preventive war, but later he came to question this. In 1757 he 
was appointed by Frederick II “privy councillor in the department 
of foreign affairs”; i.e. a kind of undersecretary of state to the 
two cabinet ministers Heinrich von Podewils and Karl Wilhelm 
Finck von Finckenstein. As such, he drew up the peace treaties 
between Prussia and Russia and between Prussia and Sweden 
(1762) and signed the peace of Hubertusburg with Austria and 
Saxony (1763). In 1763 he was made the second cabinet minister 
for foreign affairs, as Podewils had died in 1760. Hertzberg how- 
ever won no appreciable influence over Frederick I either then or 
later: in the 1770s, indeed, there arose strong and increasing ten- 
sion between king and minister. Hertzberg was rather a scholar 
and political writer than a practical statesman, and he had his share 
of doctrinaire vanity. He believed Austria’s inclusion in the first 
partition of Poland (1772) to be both unnecessary and impolitic; 
and he thought the same, only more so, of Frederick’s refusal to 
acquire territory after the War of the Bavarian Succession (1778- 
19). Frederick accused Hertzberg of planning annexations irre- 
sponsibly. In the end, Hertzberg joined the party of the heir to 
the throne, as did other discontented politicians. 

When Frederick William II succeeded to the throne in 1786, 
Hertzberg came to exert a predominant influence. Appointed sec- 
retary of the Academy of Sciences, he helped to counteract the 
French spirit which had prevailed there under Frederick II; but 
he failed in the long run to attract a sufficient number of able men, 
so that the academy declined in importance instead of gaining 
European recognition for the German spirit that he sought to pro- 
mote, In foreign affairs he aimed at a Northern league allying 
Prussia with Great Britain, the United Provinces of the Nether- 
lands, Sweden and also, if possible, Russia. This league was to 
checkmate diplomatically the “Southern” powers—France, Austria 
and Spain—and to strengthen Prussia’s position in Germany and 
in Europe, In pursuit of this aim, Hertzberg sent Prussian troops 
to suppress the revolt of the Patriot party in Holland ( 1787-88) 
and concluded an alliance with the reinstated stadholder William V 
of Orange, Great Britain acceded to the alliance in Aug. 1788. 
Hertzberg moreover thought that Russia’s and Austria’s war 
wae the Turks (begun in 1787) should bring Prussia the chance 
of benefiting by a great exchange of territories: Turkey should cede 
tee to Russia and Moldavia and Walachia to Austria; Aus- 

la should return Galicia to Poland; and Poland should cede West 
‘ssa, Gdansk and Torun to Prussia. However, it soon became 
Cane Russia did not favour Hertzberg’s “Great Plan,” and 
Hue titain was unwilling to take risks for Prussia’s sake. Even 
y lanes to Austria, Frederick William II, after long hesitations 
ing tae led to war, eventually disavowed Hertzberg’s policy 
itor imself be satisfied with having made Austria renounce iy 

eich tial accessions arising from the Turkish war (convention 0! 
i am bach, July 1790). This wrecked Hertzberg’s plan, which 
et was based on a false estimate of the European Ee 

ete a Prussia’s ability to exert pressure on oe iting 
missed frami ertzberg lost the direction of foreign po oie at 
lary of th the ministry in 1791, he kept only his offices c 

i e academy and as supervisor of the silk industry“ 7m 

© was especially interested. In his last years the fallen 
od, Continued to justify his policy, writing state papers that 
ed e wanted and criticizing aloud his successors—who were in- 
jon vc less able than he had been. Thus he acquired the repu- 


tation i 
uos, R faultfinder and died, full of bitterness, on May 27, 
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(1909) ; R. Koser, Zur preussischen und deutschen Geschichte (1921) ; 
Pi Bailleu, Preussischer Wille (1924); D. Gerhard, England und der 
Aufstieg Russlands (1933). (H. Re.) 


HERTZOG, JAMES BARRY MUNNIK (1866-1942), 
prime minister of South Africa from 1924 to 1939, was born on 
April 3, 1866, on a farm near Wellington, Cape Colony. The 
family moved to the Kimberley diamond fields in 1872 and to 
Jagersfontein, Orange Free State, in 1879. After graduating at 
Victoria college, Stellenbosch, and Amsterdam university, Hertzog 
practised as an attorney in Pretoria from 1892 to 1895, when he 
became a judge in the high court of the Orange Free State. During 
the South African War he was assistant chief commandant of the 
Orange Free State and led a successful raid into the Cape Colony. 
At the Vereeniging conference in May 1902 he was loath to aban- 
don the struggle, but he signed the peace treaty. 

Hertzog was a severe critic of the crown colony regime in the 
Orange River Colony. He opposed Lord Milner’s anglicization 
policy and was a founder of the Orangia Unie party. When self- 
government came into effect in the colony in Nov. 1907, he be- 
came a member of Abraham Fischer’s cabinet. Regarding it as 
his duty to do everything possible to preserve the identity of the 
Afrikaner people (who are mainly of Dutch descent) he made 
sure in the national convention that the South African constitu- 
tion made Dutch as well as English an official language of the 
Union. He was also responsible for an Orange River Colony edu- 
cation act which provided that in the government schools children 
should be taught in their home language, Dutch or English, in the 
junior standards, and that in the senior standards half the sub- 
jects should be taught in Dutch and half in English. This act 
went much farther than J. C. Smuts’ education act for the Trans- 
vaal, and Hertzog’s attempt to enforce it landed him in serious 
difficulties. By 1910 he was the centre of a nationwide contro- 
versy: the hero of Afrikaner nationalists, the bogy of British South 
Africans. 

Louis Botha was embarrassed by this controversy, which weak- 
ened the hold of his own conciliation policy, and it was with reluc- 
tance that he gave Hertzog a place in his Union cabinet in May 
1910. From the first the cabinet was divided, and in 1912, after 
fiery speeches by Hertzog, Botha resigned and formed a new gov- 
ernment without him. In 1914 Hertzog founded the Afrikaner Na- 
tionalist party, which gained strength from Botha’s decision that 
South Africa should take an active part in World War I, and from 
the postwar reaction, In 1924, in alliance with the Labour party, 
Hertzog won a majority of the seats in the house of assembly and 
formed a government. ; 

As prime minister, Hertzog played a leading part in the imperial 
conferences which produced the Balfour Declaration (1926) and 
prepared the way for the Statute of Westminster (1931). Fur- 
thermore, Afrikaans (a language that developed from 17th-century 
Dutch) was made an official language of the Union, a national flag 
was created, poor whites were given sheltered employment, Afri- 
cans and Indians were excluded from skilled trades, agriculture and 
industry were given increased protection, imperial preferences were 
reduced and the franchise was extended to all white men and 
women. Hertzog considered that these achievements secured the 
independence of South Africa and the position of the Afrikaner 
people. Consequently in 1933, after his government had lost pres- 
tige through its ill-judged attempt to remain on the gold standard, 
he formed a coalition with Smuts; and in 1934 the Nationalist and 
South African parties merged into the United party with Hertzog 
as prime minister ahd Smuts as deputy prime minister. 

After consolidating the autonomy of the Union with the Status 
act of 1934, parliament gave further effect to Hertzog’s segrega- 
tion policy. The Cape Province voters were removed from the 
common roll and given three white representatives in the house of 
assembly; the Africans throughout the Union were given the right 
to elect four white senators; an advisory Natives Representative 
council was established; provision was made for an increase in 
the size of the African reserves; and the government was empow- 
ered to restrict the entry of Africans into the towns and to order 
municipalities to segregate their African residents. Although the 
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United party had the support of an overwhelming majority of the 
electorate, in 1934 a small group of Afrikaner nationalists led 
by D. F. Malan formed a Purified Nationalist party; and by 1939 
it was claiming to be the sole heir to the voortrekker tradition and 
demanding that still further restrictions should be placed on the 
Africans and that the Coloured pecple, also, should be segregated. 

The outbreak of World War II caused Hertzog’s downfall. The 
cabinet had been agreed on questions of internal policy, but it split 
into two groups on the war issue, Hertzog regarded the war as 
no concern of South Africa. In parliament on Sept. 4, 1939, he 
proposed that South Africa should remain neutral and Smuts pro- 
posed that it should declare war against Germany. Smuts’s amend- 
ment was carried by 80 votes to 67, and on Sept. 5, having been 
refused a dissolution by the governor general, Hertzog resigned 
and Smuts formed a ministry to prosecute the war. Hertzog then 
joined Malan in a Reunited Nationalist party, but he left it in 
Nov. 1940, when a majority at a Free State party congress refused 
to guarantee British South Africans equality of status and political 
rights. Next month he resigned from parliament, doubly disap- 
pointed that Smuts and a parliamentary majority had defeated 
his neutrality motion and that the Nationalists had rejected his 
principle of equal rights for Afrikaners and British South Africans. 
He died at Pretoria, a lonely and embittered man, on Noy. 21, 

1942. 

Hertzog was consistent in his belief in a two-stream white South 
African nation, comprising an Afrikaner and a British element, 
each assured against domination by the other, and both protected 
against the numerically superior African. But by the time of his 
death the Afrikaner nationalist movement which he had assisted so 
greatly had developed a dynamic and radical character and passed 
beyond his control. See also SourH AFRICA, REPUBLIC OF: 
History. 

See L. E. Neame, General Hertzog (1930); C. M. van den Heever, 
General J. B. M. Hertzog (1946). (L. M. T.) 

HERTZSPRUNG, EJNAR (1873- ), Danish astrono- 
mer, was born at Frederiksberg, near Copenhagen, on Oct. 8, 
1873. He was educated in technological colleges in Denmark and 
became a chemical engineer. After several years in this profession 
he was called to Göttingen, Ger., in 1909 as professor of astronomy 
and later moved to Potsdam, Ger. He was appointed assistant 
director of the university observatory at Leiden, Neth., in 1919 
and became director in 1935; he resigned in 1945. 

There is hardly a phase of modern stellar astronomy not af- 
fected by Hertzsprung’s work. In papers published in 1905 and 
1907, he showed that there is a relationship between the colours of 
the stars and their true or absolute brightness, The great majority 
lie along a sequence ranging from the blue and white stars (the 
Orion group, Sirius, and Vega) through the yellow (Procyon, a 
Centauri, and the sun) to the orange (61 Cygni) and red. Along 
this sequence the true brightness decreases smoothly and rapidly; 
the blue and white stars are larger and much more luminous than 
the sun; the orange and red stars are smaller and fainter. In addi- 
tion to this main sequence, Hertzsprung called attention to a num- 
ber of yellow, orange and red giants (Arcturus, Pollux, Aldebaran 
and Betelgeuse); these are far less numerous in space than the 
main sequence stars of the same colour, and they were described as 
“whales among the fishes,” 

This description of stellar types was refined by the later work 
of Hertzsprung and H. N. Russell, and culminated in the “Hertz- 
sprung-Russell diagram”—perhaps the fundamental diagram of 
stellar astronomy. 

Later work indicated that there are faint white stars (the so- 
called white dwarfs), but the over-all picture suggested by Hertz- 
sprung was completely confirmed. He also noted that the great 
majority of stars in our region of space are smaller and absolutely 
fainter than the sun. 

One of the most important fields in contemporary astronomy 
originated in Hertzsprung’s discovery that there is a relationship 
between the strength of certain features in the spectrum of a star 

and its true brightness. This furnishes a means of estimating the 
true brightness—that is, the absolute magnitude—simply from 
the appearance of a stellar spectrum. (W. W. M.) 


HERTZSPRUNG—HERVIEU 


HERULI, a Germanic people, are said by Jordanes the fih 
century historian of the Goths, to have been expelled from Se i 
dinavia by the Danes. This may have happened in or before i 
middle of the 3rd century A.D., as Heruls are found in the Black | 
sea region in 267 and on the lower Rhine in 286, The Vesey 
Heruls were of little importance historically, though some a 
as mercenaries in the Roman army throughout the 4th and Sth oe 
turies and others often raided the western provinces by Jand ang 
sea. Nothing is heard of them after the early 6th century, 

The eastern Heruls lived near the Sea of Azov in the midir 
century and along with the Goths undertook mass raids on the 
Roman empire in that period. In 267, the year in which they are 
first mentioned, they scored their greatest success: they capi 
Byzantium, sailed down into the Aegean sea and sacked Ath 
Corinth, Sparta and Argos. But their great raid of 269 endedin 
disaster; the emperor Claudius II heavily defeated them ney 
Naissus (Nis in Yugoslavia), and only a few of them escaped, Tn 
the mid-4th century they were incorporated into the empire of 
Ermanaric (see Gorus) and were thereafter subjugated by th | 
Huns, Late in the Sth century they formed a powerful kingdom 
on the middle Danube, but they were severely defeated by th 
Lombards early in the following century. Many of them wer 
settled in Illyricum by the Romans in 512; others returned t 
Scandinavia. No more is heard of them after the middle of th 
6th century. 

They were one of the most primitive of the Germanic peoples o 
that period. Kingship was but little developed among them, Their 
slaves fought side by side with them in battle. Human sacrifi 
is still mentioned among them in the 6th century. (E. A.T) 

HERVEY OF ICKWORTH, JOHN HERVEY, Bany 
(1696-1743), English politician and wit best remembered for his 
outspoken Memoirs (published 1848), was born on Oct. 15, 16%, 
and was the eldest surviving son of John Hervey, 1st earl of Bristd 
(d. 1751). He was educated at Westminster school and at Clatt 
hall, Cambridge. When he was 20 he went on the customary cot 
tinental tour and at Hanover laid the foundations of his friendshp 
with Frederick, the eldest son of George II, who in 1727 became 
prince of Wales. In 1720 he married Mary (Molly) Lepel, 
spirited member of the intellectual aristocracy and a close frie 
of the prince and princess of Wales (from 1727 King George Il 
Queen Caroline). Hervey was Whig member of parliament fot 
Bury St. Edmunds, Suffolk, from 1725 to 1733. His wit and sent 
were admired by the queen, and he was vice-chamberlain of 
royal household from 1730 to 1740. He was created Lord Hen 
of Ickworth in 1733 and sat in the house of lords to improve 
debating strength of Sir Robert Walpole’s government. Atte 
ferocious exchange of pamphlets he fought a duel with Willim 
Pulteney in 1731. In public life Hervey was disappointed, tho i 
he was made lord privy seal in 1740, falling with Walpole two yett 
later. He died at Ickworth on Aug. 5, 1743. «in he 

Hervey’s claim to renown, however, did not so much i e 
world of politics as in that of fashion and the court, His he, 
ter was curious and fascinating. He suffered all his life fr a 
feeble constitution, though a visit to Italy, where he formed m 
friendship with Stephen Fox (later Lord Ichester), did w "i 
revivify him. He incurred the wrath of Alexander Pope w 
who made scandalous allusions to his friendship with Fox vl 
“Epistle to Dr. Arbuthnot,” in which Hervey figured as ae 
His Memoirs of the Reign of George the Second are of t io 
importance and, with the writings of Horace Walpole, are 
responsible for posterity’s impressions of the 18th century ee 
said of his Memoirs that he wrote for those who pretest 
the great “dressing and undressing rather than vaa st pt 
playing their part on the public stage.” They were, mie 
lished in 1848 by J. W. Croker (g.v.) but the definitive 
is by R. Sedgwick (1931), a gst 

See the Earl of Il is Friends, 
(1950), which Toot oT silane E ei one) 


HERVIEU, PAUL ERNEST (1857-1915), Fret Mg 
tist and short-story writer, whose plays are characterised Sept 


didactic or moral purpose, was born at Neuilly-sur-Se™ 


HERWEGH—HERZL 


1357, A trained lawyer, he used his legal knowledge in a series of 
plays including Les Tenailles (1895), La Loi de Phomme (1897) 
ind Le Dédale (1903), which were directed against the divorce 
laws. La Course du flambeau (1901) preached the sacrifice of the 
older generation for the sake of the younger. In Connais-toi 
(1909) and Le Destin est maitre (1914) he aimed at creating “mod- 
em middle-class tragedy.” His one historical play, Théroigne de 
Méricourt (1902), performed by Sarah Bernhardt, attempted a 
dramatic synthesis of the French Revolution. He died in Paris on 
Oct, 25, 1915. 7 
See E. Estève, Paul Hervieu (1917). (D. Ks.) 
HERWEGH, GEORG (1817-1875), German revolutionary 
poet, was born at Stuttgart on May 31, 1817. Expelled from the 
theological college at Tübingen, he became a journalist. He was 
called up for military service, but committed an act of insubordi- 
mation and fled to Switzerland. There he published Gedichte eines 
Lebendigen (1841), political poems expressing the aspirations of 
German youth. Although the book was confiscated, it ran through 
several editions. Herwegh returned to Germany in 1842; greeted 
by demonstrations showing popular sympathy; Frederick Wil- 
liam IV received him in Berlin with the memorable words: “Jch 
liebe eine gesinnungsvolle Opposition” (“I admire an opposition, 
when dictated by principle”). In 1844 the second volume of 
Gedichte eines Lebendigen was published in Paris, where Herwegh 
was living, and was also confiscated, At the head of a column 
of German workingmen, recruited in Paris, Herwegh took part in 
asouth German rising in 1848 but was defeated on April 27 at 
Schopfheim, Baden. He escaped to Switzerland, but was per- 
mitted (1866) to return to Germany, and died at Lichtental, Baden, 
on April 7, 1875. Neue Gedichte appeared in 1877. Herwegh also 
translated the works of Alphonse de Lamartine. 
Brstiocrarny.—Herwegh’s works were ed. by H. Tardel, 3 vol. 
(1909) ; his correspondence was published in 1896; Briefwechsel mit 
seiner Braut in 1906 and his correspondence with Marie d’Agoult in M. 
Herwegh, Au printemps des dieux (1929), See also Victor Fleury, Le 
Poète Georges Herwegh (1911); E. Baldinger, Georg Herwegh: Die 
Gedankenwelt, der “Gedichte eines Lebendigen” (1917); B. Kaiser, 
er Freiheit eine Gasse (1947). (A. Gs.) 
HERZEN (Russian Gertsen), ALEKSANDR IVANO- 
VICH (1812-1870), Russian author, editor of the influential 
radical newspaper Kolokol (1857-65; “The Bell”), was born in 
Moscow on April 6 (new style; March 25, old style), 1812, the 
illegitimate son of Ivan Yakovlev, a wealthy Russian nobleman, 
Sa a German girl of humble origin. Under his father’s guidance, 
erzen tasted in boyhood the chief literatures of Europe and 
“kes the study of his own country’s important role in recent 
eae history, In 1825, at the age of 14, together with his 
fiery friend, Nikolai Ogarév, he took a solemn oath to devote 
A oe ete the ideals for which the Decembrist 
ered. 
‘iit after leaving Moscow university, Herzen and some of his 
ths Were arrested and he was exiled to Perm and Vyatka in 
with if te fact, a roving interest in French political ideas, together 
were th Hd disrespectful remarks about the Emperor Nicholas J 
me : lackest crimes that could be proved against him. Se 
he in Vyatka asa minor civil servant provided him 
ae ene instruction course in Russian local government. E 
and peas prize the sturdy qualities of inconspicuous townspeople 
Wzing ants, rescued by sheer geographical distance from the para- 
is aan of huge administrative centres. In 1840 he was sen- 
ne tara in Novgorod till 1842. Two brilliant early essays 
inSciene i this period, “Dilettantism in Science and “Buddhism 
ARA n 184a). his father 
ad in Bata inherited a substantial fortune from oe 
P he left Russia, never to return. | His novi : 
Tn his a Who is to Blame?”) was published in the same oo 
tom Eran ing Briefe aus Italien und Frankreich (1850; Le F 
Other Sh ce and Italy”) and Vom anderen Ufer (1850; a 
Written a ; both translated from the Russian — 
revolution er the overwhelming impression of the oe 
from his o Herzen summed up the main lessons he had | ie 
t PER in Europe. The sordid anticlimax of mid- HH 
eforms, the misfire of revolutionary efforts, seemed to 
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symptoms of a widespread decline in the moral standards and ideals 
of western European society. “On one side the property-owning 
bourgeoisie, obstinately refusing to part with its monopolies, on the 
other side, the bourgeoisie without property, or with less, who want 
to seize it from those who have more, but lack the strength to do 
so, Ina word, on one side, avarice, on the other, envy.” 

In 1852 Herzen left France for England, where he spent the next 
ll years. The death of Nicholas I in 1855 filled him with hope. 
He immediately wrote a letter of admonition to the new tsar; 

‘Your reign begins under an auspicious star. The Russian autoc- 
racy can be revolutionary. It is all-powerful for good or evil.” 
His journal Polyarnaya Zvezda (“The Polar Star”) started in the 
same year. Its success encouraged him to embark on his free Rus- 
sian newspaper The Bell. The latter exerted great influence and 
was soon passing from hand to hand throughout Russia, defying the 
tsar’s security police. But, in addition to its compromising en- 
tanglement with the anarchist, Mikhail Bakunin (q.v.), The Bell, 
by taking the side of the Polish rebels in 1863, forfeited the support 
which it had hitherto received from Russian liberals. It also began 
to lose its grip on the second generation of radical intellectuals, 
dominated by the harsher Nikolai Chernyshevski. Herzen settled 
in Geneva in 1868 and started to publish The Bell in French, with 
an occasional Russian supplement. But within a year public indif- 
ference brought it to an end. He died in Paris on Jan. 21 (N.S.; 
9, O.S.), 1870. 

Herzen resembled Bakunin in maintaining that the masses would 
derive little benefit when the latest stick with which they were 
beaten was called a popular stick. He felt sure that formerly de- 
cent peasants and artisans, after they had seized political power 
and degenerated into government officials, would become at least 
as bourgeois and nationally arrogant in their behaviour as the class 
which they had driven out. The mutually antagonistic types of 
de facto national socialism, which, after Herzen’s death, emerged 
to threaten each other throughout the world, proved the essential 
accuracy of his political warnings. A federalist, a convinced though 
gradualist republican, a believer in regional self-government and 
the multiplication of small co-operative landowners (keeping the 
commune only as charitable institution for hopelessly backward 
peasants), Herzen conceived Russia as a loosely knit, slowly de- 
veloping country, whose physical and mental health depended on a 
preponderance of agrarian over industrial concerns. 

Brsuiocrapay.—W orks, ed. by M. Lemke, 22 vol. (1919-25); his 
memoirs, Byloe i dumy, trans. by J. Duff, Memoirs of Alexander Herzen 
(1923), and by C. Garnett, My Past and Thoughts (1924-28). For 
accounts of Herzen’s life and work, see E. H. Carr, The Romantic Exiles 
(1933) ; R. Hare, Pioneers of Russian Social Thought (1951); M. Malia, 
Alexander Herzen and the Birth of Russian Socialism, 1812-1 ee ara 

. A. 

HERZL, THEODOR ( 1860-1904), founder of modern polit- 
ical Zionism (q.v.), was born in Budapest, Hung., on May 2, 1860. 
He received a legal education at the University of Vienna (doctor 
of laws, 1884) but, deciding to devote himself to literature, joined 
the staff of the leading Viennese newspaper, Neue Freie Presse. 
He was its foreign correspondent in Paris from 1891 to 1896, in 
which year he returned to Vienna to become the literary editor 
of the paper, a position he held until his death. 

Herzl’s experiences in Paris during the Dreyfus affair changed 
his whole outlook on life. He was deeply hurt by the anti-Semitism 
in the homeland of the great Revolution and from it drew the con- 
clusion that only the establishment of a Jewish state could solve 
the Jewish problem. It was his conviction that anti-Semitism was 
not a temporary reaction but the expression of ingrained, ineradi- 
cable feeling. He regarded assimilation of the Jews to the people 
among whom they lived as desirable but believed that anti- 
Semitism prevented it, thus leaving to the majority of Jews no 
other course but organized emigration to a state of their own. To 
propagate these ideas he published in 1896 his famous pamphlet 
Der Judenstaat (Eng. trans., The Jewish State, 4th ed. rev., 1946). 

Herzl envisaged the Jewish state as progressive and modern, 
one that would realize the advanced ideas of the time. Devoid of 
any cultural Jewish tradition, he did not at first select Palestine 
as the Jewish home, nor did he ever envisage Hebrew as a national 
language to be revived in the new homeland. Rather, he expected 
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the Jews of the Judenstaat to speak the native tongues of their 
various countries, with the belief that finally the most practical 
one would emerge as the national language. Under the influence 
of the existing Love of Zion movement in eastern Europe, however, 
Herzl soon came to regard Palestine as the desirable homeland. 
Believing that it was practically “a land without people,” he urged 
that the nations of the world arrange for it to be given to the 
“people without land.” 

From this time Herzl devoted the remaining years of his life 
to the Zionist movement. He gave it a world-wide organization; 
created its official organ, characteristically called Die Welt (“The 
World”), published as a weekly in the German language in Vienna; 
and established the Jewish Colonial trust as a financial instrument 
of the movement. From the time of the first Zionist congress, 
which Herzl assembled in Basel, Switz., at the end of Aug. 1897, 
he was the recognized leader of the movement. Through the 
strength of his imposing personality he aroused the enthusiasm and 
love of the Jewish masses and gained the respect of many states- 
men of his time, in spite of the opposition of leading rabbis and 
laymen to his plans, On behalf of the Zionist movement he nego- 
tiated unsuccessfully with the sultan of Turkey for the grant of a 
charter that would allow Jewish mass settlement in the then Turk- 
ish Palestine on an autonomous basis. 

Herzl’s vision of the future was contained in his novel Altneuland 
(1902; Eng. trans., Old-New Land, 1941), which he left as his 
testament to the movement. In it the New Society, as he called 
the new Palestine, would be realized in harmony with the Muslim 
Palestinian population, who would prosper greatly as a result of 
Jewish immigration. Meanwhile Herzl had gained the ear of Brit- 
ish statesmen who in 1903 offered him a charter for Jewish settle- 
ment in Uganda. This offer, which he and many other of the dele- 
gates were willing to accept, aroused violent opposition at the 
Zionist congress of 1903. This embittered controversy within the 

movement undermined Herzl’s already failing health, and he died 
of a heart ailment at Edlach, near Vienna, on July 3, 1904, at the 
age of 44, He was buried in Vienna but, in accordance with his 
wish, his remains were removed to Jerusalem in 1949, after the cre- 
ation of the Jewish state, 

Brsrrocrapuy.—See Herzl’s Zionistische Schriften, 2nd ed. (1923) 
and: Tagebücher 1895-1904, 3 vol. ( 1922-23), Eng. trans., Diaries 
(1956) ; Adolf Friedemann, Das Leben Theodor Hersls, 2nd ed. (1919) ; 
A. Bein, Theodor Hersl: a Biography (1941), (H. Ko.) 

HERZOG, JOHANN JAKOB (1805-1882), German Prot- 
estant theologian and editor of the Realencyklopiidie fiir protes- 
tantische Theologie und Kirche, was born in Basel, Sept. 12, 1805. 
He studied at the universities of Basel and Berlin, being taught at 
the latter by F. Schleiermacher and August Neander. In 1831 he 
became lecturer at Basel and in 1838 lecturer in church history at 
Lausanne, From 1847 he was professor of church history and New 
Testament exegesis at Halle, and from 1858 to 1877 was professor 
of Reformed theology at Erlangen, where he died on Sept. 30, 1882. 

Herzog contributed 529 articles to the Encyklopidie, the first 
part of which appeared in 1853. By 1868 there were 22 volumes. 
In 1908-14 it appeared in English as the New Schaf'-Herzog En- 

cyclopedia of Religious Knowledge. Herzog also carried out im- 
portant research into the history of the Waldensians, publishing De 
origine et pristino statu Waldensium (1848) and Die Romanischen 
Waldenser (1853). (C. L. A. R. H.) 

HERZOGENBERG, HEINRICH VON (1843-1900), 

Austrian composer who wrote in the style of Brahms, was born on 
June 10, 1843, at Graz. He studied under F. O. Dessoff at Vienna, 
and in 1874 helped to found the Bach-Verein in Leipzig. In 1885 
he went to Berlin where he was later appointed director of the de- 
partment of composition at the Hochschule für Musik. Herzogen- 
berg wrote many chamber works, including variations on a theme 
of Brahms, some orchestral pieces and several large-scale religious 
works. His wife, Elisabeth von Stockhausen (1847-1892), was a 
pianist and a pupil of Brahms. He died at Wiesbaden, Oct. 9, 1900. 
See J. Brahms, The Hersogenberg Correspondence, ed. by M. Kal- 
beck, trans. by H. Bryant (1909). 
HESILRIGE (Haserric), SIR ARTHUR, Barr. (d. 1661), 
English parliamentarian, was the eldest son of Sir Thomas Hesil- 
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rige, 1st baronet, of Noseley, Leicestershire. He sat for Leicester 
shire in the Short and Long parliaments in 1640, and took a prine 
cipal part in the earl of Strafford’s attainder, the root and branch 
bill and the militia bill of Dec. 7, 1641, and was one of the five 
members impeached by King Charles I on Jan. 4, 1642, He raised 
a troop of horse for the earl of Essex, fought at Edgehill, com. 
manded in the west under Sir William Waller, and distinguished 
himself at the head of his cuirassiers, “The Lobsters,” at Lang 
down on July 5, 1643, at Roundway Down on July 13, at both 
of which battles he was wounded, and at Cheriton, March 29, 1644, 
On the occasion of the breach between the army and the parlis 
ment, Hesilrige supported the army, took Cromwell's part in his 
dispute with the generals, the earls of Manchester and Essex, and 
on the passing of the Self-denying ordinance gave up his commis 
sion and became one of the leaders of the Independent party in 
parliament. On Dec. 30, 1647, he was appointed governor of Ney. i 
castle, which he successfully defended; he defeated the royalists 
on July 2, 1648, and regained Tynemouth. He accompanied Crom. 
well to Scotland in Oct. 1648 and gave him valuable support in 
the Scottish expedition in 1650. Hesilrige, though he approved 
of the king’s execution, had declined to act as judge on his trial, 
Cromwell's expulsion of the Long parliament threw him into antag. 
onism, and he opposed the protectorate and refused to pay taxes, 
He was returned for Leicester to the parliaments of 1654, 1656 
and 1659, but was excluded from the first, and also from the sec 
ond until Jan. 1658. On Oliver Cromwell's death Hesilrige re 
fused support to Richard Cromwell; after Richard’s downfall 
he attempted to maintain a republican parliamentary adminis- 
tration, “to keep the sword subservient to the civil magistrate,’ 
and when John Lambert expelled the parliament, Hesilrige tured 
to General Monck for support, and helped him by securing Ports- 
mouth on Dec. 3, 1659. He marched to London, was appointed 
one of the council of state, and on Feb. 11 became a commissioner 
for the army. He was completely outwitted by Monck, and trust 
ing to his assurance of fidelity to “the good old cause” agreed to 
withdraw his regiment from London, At the Restoration his life 
was saved by Monck’s intervention, but he died in the Tower of | 
London on Jan. 7, 1661. wa 

HESIOD (ñ. c. 800 s.c.) Greek poet who created didactit | 
poetry in the western world, was a Boeotian. His father had mi: 
grated from Cyme in Asia Minor to Boeotia; and he himself speit 
most or all of his life in Ascra, near Mt. Helicon. He may at fit 
have been a rhapsode, learning the technique and vocabulary 
the epic by memorizing and reciting heroic songs. He himself a | 
tributes his poetic gifts to the inspiration of the Muses, who a 
peared to him while he was tending his sheep; giving him a pot 
staff and endowing him with a poet’s voice they bade him “sing o 
the race of the blessed gods immortal.” That his epics won Ai 
renown during his life is shown by his participation in the ie 
of songs at the funeral games of Amphidamas in Chalcis (Euboe; 
This, as he himself says, was the only occasion on which he crost 
the sea, but it is not likely to have been the only invitation whi 
he received from places other than his home town. 

Genuine Works.—Of Hesiod’s two extant epics the Theos") 
is clearly the earlier. As the Muses had bidden him, Hesiod m 
recounts the history of the gods, beginning with the emergent 
Chaos, Earth and Eros (the power of procreation). Earth s! 
birth to Uranus (heaven), the mountains and Pontus (sea); ® 
later, after uniting herself to Uranus, bears many other ast 
One of these is Cronus who rebels against Uranus, emasculate Y 
and after this rules himself until he in turn is overpower 
Zeus. This story of crime and revolt in the ruling divine f ed W 
which is the central subject of the Theogony, is interp y 
many additional pedigrees of gods, including the progeny of ks 
a deity sprung directly from the original Chaos; here Hesio ati) 
brought together the forces of evil (death, strife, hunger, WO”, 
which beset the life of man, Elsewhere too Hesiod presen dut 
addition to mythical family relations new ones that are the Pr% 5, 
of his own speculation, ‘Thus the names of the 50 sea-mal"s, 
the progeny of Nereus indicate various qualities of the ai= 
a different way the story describing the origin of woman; 
Zeus in his wrath at Prometheus’ attempted deception sent to 
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as his paneful companion, brings out Hesiod’s firm belief in the 
supreme and irresistible power of Zeus. This power, stressed also 
jn other sections of the Theogony, finds its most majestic display 
in the so-called Titanomachia, the battle between the Olympian 
gods led by Zeus and the Titans on the side of Cronus. After his 
victory in this battle Zeus organizes his kingdom. 

Hesiod’s authorship of the Theogomy has been questioned but is 
probably no longer subject to doubt. However, the work includes 
various sections that were inserted by poets and rhapsodes before 
the text became fixed in approximately its present form perhaps 
;,600.c. The story of Typhoeus’ rebellion against Zeus (820- 
880) is almost certainly an interpolation, while the somewhat 
overlapping accounts of Tartarus (720-819), the hymn on Hecate 
(411-452) and the progeny of the sea monster Keto (295-336) are 
meer grave suspicion. The discovery of a Hittite (or more pre- 
cisely, Hurrian) theogony which offers close parallels to Hesiod’s 
jus led to the realization that the main line of Hesiod’s divine his- 
tory owes significant episodes to near-eastern—Mesopotamian, 
Anatolian, and perhaps also Phoenician—models. As told by 
Hesiod the succession Uranus-Cronus-Zeus approximates the pat- 
tem of a tragic trilogy. The Erinyes are born when Uranus is 
overthrown by Cronus and their time for action comes when 
Cronus himself is about to be overthrown by Zeus. Such and 
similar features are likely to represent Hesiod’s own contributions 
tothe inherited story. 

Hesiod’s other epic poem, the Works and Days, has a much more 
personal character, It is addressed to his brother Perses who by 
guile and bribery has secured for himself an excessive share of 
their inheritance and is once again seeking to get a similar advan- 
tage over Hesiod. ‘Trying to dissuade him from such practices 
Hesiod recounts in the first part of the poem two myths designed 
to account for the necessity of honest and hard work in the pre- 
vailing sad conditions of man’s life. One of them is the story of 
Pandora who from her jar sends forth the plagues of human life; 
the other traces man’s decline through the sequence of the five ages, 
beginning with the race of gold and ending with the present iron 
generation whose sins and sorrows Hesiod describes with passionate 
eloquence, Against the brutality and injustice of his contempo- 
tries Hesiod affirms his unshakeable belief in the power of justice. 
e is a deity and indeed the favourite daughter of 

sand the happiness or ruin of individuals as well as of com- 
munities depends on their treatment of her. 

This part of Hesiod’s message which exalts justice and depre- 
aie i eed to aé leaders of his re wy seem 
5 0 abet Perses in his unjust plans. ing to Perses 
ied Hesiod urges him to abandon these schemes and to gain 
- ne ihood henceforth through strenuous and persistent work. 
ra ire the immortal gods have placed the sweat of our 
“Sah ard work is for Hesiod the only way to prosperity and 

z a is a new conception ef ie life ee 
df the iterate cot a be o the more glorio 
ies in a community of peasants follows the course of the 
inch S$ Hesiod in the second half of this poem describes with 

Practical detail the kind of work appropriate to each part 
bits of a and how to set about it. His advice is seasoned a 
Year is ea and dry humour, while the description of the aie 

Er afd by a vivid feeling for the rhythm of human e 
vhich tne orces of nature, such as the overpowering heey ier 

oe s man back into his home, and the parching h "2 

rk, ‘uring which he must give himself a respite from his ha: 


tee em ends with a series of primitive taboos and supersti- 
the <i eva followed by a section explaining which parts of 
of childr, are auspicious for sowing, threshing, shearing, begetting 
ions could etc. It is difficult to believe that either of these sec- 
tig have been composed by Hesiod. he ‘ 
Epics writes Works.—Such was the power of Hesiod’s name thai 
olta ten by other poets were soon attributed to him, and these 
Chiron n included in editions of his works. The Precepts of 
Binds) the Ast ronomy, the Ornithomanteia (“Divination by 
the a elampodeia, which described a contest between two 
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Seers, and the Aigimios are barely more than names for us, Con- 
siderable fragments are extant of the Catalogues of Women which 
dealt primarily with women who through union with gods became 
mothers of heroes and ancestresses of noble families. There is no 
evidence for the theory that the oldest parts of, this poem are by 
Hesiod. The story of Alcmene, Heracles’ mother, in an expanded 
form is extant as the Shield of Heracles, probably dating before 
the middle of the 6th century. The Contest between Homer and 
Hesiod, ending in Hesiod’s victory, is later in its present form than 
the emperor Hadrian (2nd century A.p.), whom it mentions, 

Brstiocrapuy.—Editions: A, Rzach (1902) in the Teubner series, in- 
cluding fragments; P. Mazon (1928) with French trans.; H. G. Evelyn- 
White with Eng. trans. in the Loeb series (1914) ; Theogony ed. by F. 
Jacoby with history of text (1930) ; Works ed. by U. von Wilamowitz- 
Moellendorff (1928) with commentary. Works and Days ed. by T. A. 
Sinclair (1932) with commentary; Shield of Heracles ed. by C. F. 
Russo with valuable introduction (1950); Fragments of the Catalogues 
ed. by A. Traversa (1951) and R. Merkelbach (1957); Scholia ed. by 
T. Gaisford, Poetae minores graeci, vol. 3 (1820); Scholia on Theogony 
ed, by H, Flach (1876) and on Works and Days by A. Pertusi (1955); 
for pioneering study of scholia see H. Schultz in Die handschriftliche 
Überlieferung der Hesiod-Scholien in Abhandlungen der Königlichen 
Gesellschaft der Wissenschaften zu Göttingen, philol.-hist. Klasse 1910, 

General Studies: W. Jaeger, Paideia, 2nd Eng. ed, (1954); F. Solmsen, 
Hesiod and Aeschylus (1949); H. Fränkel, Dichtung und Philosophie 
des friihen Griechentums, pp. 133 ff. (1950); A. Lesky, Geschichte der 
griechischen Literatur (1957-58) ; B. A. Van Groningen, La Composition 
littéraire archaique grecque (1958); J. Schwartz, Pseudo-Hesiodeia 
(1960); K. von Fritz et al., Hésiod et son influence dans le monde 
ancien (Entretiens sur l’antiquité classique, Tome VII) (1962). 

Special Studies: U. von Wilamowitz-Moellendorff, Der Glaube der 
Hellenen, 2 vol. (1931-32) ; B. Snell, Die Entdeckung des Geistes, 3rd ed. 
(1955); K. Latte, “Hesiods Dichterweihe,” Antike und Abendland, vol. 
2, pp. 152 ff. (1946) ; H. Diller, “Hesiod und die Anfänge der griechischen 
Philosophie,” Antike und Abendland, vol. 2, pp. 140 ff. (1946); F. 
Solmsen “Chaos and Apeiron, “Studi italiani di filologia classica, vol. 
24, pp. 235-248 (1950); F. M. Cornford, Principium sapientiae (1952) ; 
U. Holscher, “Anaximander und die Anfänge der Philosophie,” Hermes, 
yol. 81, pp. 257-277 (1953); P. Waltz, Hésiode et son poéme moral 
(1906); O. Lendle, Die Pandorasage bei Hesiod (1957); I. Sellschopp, 
Stilistische Untersuchungen su Hesiod (1934); E. Vogt, “Die Schrift 
yom Wettkampf Homers und Hesiods,” Rheinisches Museum, vol. 102, 
pp. 193-221 (1959). See, for oriental influences on the Theogony, H. 
G. Giiterbock, Kumarbi (1946), The Song of Ullikummi ae ; 

. So. 

HESPERIDES, “daughters of evening,” in Greek mythology, 
clear-voiced maidens who guarded the tree bearing golden apples 
which Earth gave Hera on the occasion of her marriage to Zeus. 
According to Hesiod (Theogony, 215) they were the daughters of 
Erebus and Night; in later accounts, their parents were Atlas, the 
scene of whose toil was nearby (Theogony, 517), and Hesperis, or 
Phorcys and Ceto. They were usually supposed to be three in 
number—Aegle, Erytheia, Hesperis (or Hesperethusa)—but ac- 
cording to some there were four, or even seven, They lived far 
away in the west beyond the Ocean stream, where the sun sets. 
Hence the sun sails in the golden bowl made by Hephaestus from 
the abode of the Hesperides to the land where he rises again. Ac- 
cording to other accounts their home was among the Hyperboreans. 
The golden apples were guarded by Ladon, the ever-watchful 
dragon, offspring of Phorcys and Ceto. As Ladon is the name of 
an Arcadian river, Arcadia is possibly the original site of the 
garden, Heracles (see Hercutes) slew the dragon or put it to 
sleep and stole the apples, or else had Atlas get them for him. 
The golden apples, the gift of Aphrodite to Hippomenes before his 
race with Atalanta, were plucked from the garden of the Hesperides. 

See H. J. Rose, A Handbook of Greek Mythology (1928). 

(G. E. Dx.) 

HESPERORNIS, a genus of extinct birds known from the 
upper Cretaceous deposits of the Great Plains area of the United 
States (Kansas, South Dakota and Montana), classified in the 
order Hesperornithiformes. The first specimen, part of a tibio- 
tarsus, was found by Othniel C. Marsh in Dec. 1870, in fossil beds 
near the Smoky Hill river in western Kansas. Bitterly cold weather 
and the presence nearby of hostile Indians prevented further work 
at the time, but the following June Marsh’s party, under strong 
military escort, excavated a nearly complete skeleton, the type of 
Hesperornis regalis. This was a highly specialized aquatic bird, 
a diver in habit, about 5 ft. in length. 
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The head was long, with 14 teeth on the maxilla and 33 on the 
mandible on either side, placed in a continuous groove. The bare 
premaxilla seems to point to the beginning of the toothless condi- 
tion of living birds. The brain appears to have been similar to that 
of modern birds. The body was elongate and compressed, with 
the wings functionless and reduced so that the humerus, the only 
wing bone known, was slender and curved, with so slight an articula- 
tion with the scapular arch as to indicate that it had little power. 
The remaining wing elements, the forearm and hand, were either 
missing or so rudimentary that they have not been preserved in 
the specimens found. The sternum was flat and without a keel, 
another indication that the wing had no function. The pelvis on the 
other hand was long and strong, the legs were heavy boned, and 
the toes strong. The first attempts to reconstruct the skeleton 
placed the bird in an upright attitude like an auk. But further 
study revealed that the head of the femur was articulated with 
the pelvis at such an angle that the leg stood out at the side, and 
on land the bird must have remained prostrate on the breast. That 
the leg muscles were extraordinarily strong is indicated by the 
conformation of the processes for muscular attachment, The 
patella in particular was especially long and well developed. 

Because of the primitive condition of the skull and the flat 
sternum, Marsh was led to believe that Hesperornis was ancestral 
to the Struthioniformes (an order of flightless ratite birds including 
the ostrich) so that he referred to it as a “carnivorous, swimming 
ostrich.” On further investigation it developed that characters of 
the fossil which seemed to ally it with the ratites are rather those 
marking it as a primitive type, as these fossil species belong in 
a group apart. 

Parts of more than 6o individuals of the Hesperornis group had 
been found, including two additional species of the type genus, 
Hesperornis crassipes of Kansas, larger than H. regalis, and H. 
montana named by Robert W. Shufeldt from a vertebra found in 
Montana. Hesperornis gracilis and Coniornis altus are additional 
species of the family Hesperornithidae, which with the family 
Baptornithidae (for Baptornis advenus) form the order Hesperor- 
nithiformes, 

Bustiocraruy.—G. Heilmann, The Origin of Birds (1926); A. S. 
Romer, Vertebrate Paleontology, 2nd ed. (1945) ; more technical infor- 
mation may be found in the following works: O. C. Marsh, Odon- 
tornithes: A Monograph of the Extinct Toothed Birds of North 
America, pp. 1-118, 195-197, pl. i-xx (1880) ; F. A. Lucas, “Notes on 
the Osteology and Relationships of the Fossil Birds of the Genera 
Hesperornis, Hargeria, Baptornis and Diatryma,” Proc. U.S. Nat. Mus., 
26:545-556, figs. 1-8 (1903); Kálmán Lambrecht, Handbuch der 


Palaeornithologie, pp. 244-254, figs. 95-99 (1933); T. Edinger, “The 
Brains of the Odontognathae,” Evolution, 5:6-24 (March 1951). 


(A. Wr.) 

HESPERUS, the evening star, son or brother of Atlas (Gr. 
Esperos; Lat. Vesper). Although as a mythological personality 
he is regarded as distinct from Phosphoros or Heosphoros (Lat. 
Lucifer), the morning star or bringer of light, the son of Astraeus 
(or Cephalus) and Eos, the two stars were early identified by the 
Greeks, 

HESS, DAME MYRA (1890-1965), British pianist known 
for her interpretations of Bach, Mozart, Beethoven and Schumann, 
was born in London, Feb. 25, 1890. She studied at the Guildhall 
School of Music, and at the Royal Academy of Music under Tobias 
Matthay, whose theories of touch, related to the weight of the arm 
and muscular relaxation, she illustrated in her playing. She first 
appeared in London in 1907 and in the U.S. in 1922. From 1939 to 
1946 she organized a series of daily midday concerts at the Na- 
tional gallery, London, which were of great service to both music 
and the public during World War II and for which, in 1941, she 
was made a dame commander of the British empire. In her ear- 
lier years she cultivated an intimate chamber music style, and it 
was in this sensitive manner that she gave her memorable perform- 
ances of the concerto of Schumann. The more powerful style of 
her later years became evident in her performances of the concer- 
tos of Beethoven and Brahms, She died in London, Noy. 25, 1965, 

HESS, RUDOLF (1894- ), German National Socialist, 
at one time one of Hitler’s appointed successors, was born at Alex. 
andria, Egypt, on April 26, 1894, the son of a German merchant. 
He served for part of World War I in the same regiment as Hitler 
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before transferring to the air force. After the-war he enrolled 
at Munich university and engaged in nationalist and anti-Semite 
agitation. He wrote a prize essay on “How Must the Man Be Cop. 
stituted Who Will Lead Germany Back to Her Old Heights" ang 
brought Hitler into touch with Karl Haushofer, the Propounder of 
geopolitics. He assisted Hitler in the Putsch of Noy. 1923, escaped | 
to Austria, then returned to join Hitler in prison at Landsberg, He 
took down much of Hitler’s dictation of Mein Kampf, acteq 5 
Hitler’s private secretary, became deputy party leader in April 1933 
and entered Hitler’s cabinet in Dec. 1933. In 1939 Hitler declared 
him second to Hermann Göring in the line of succession, Wi 
a reputation for absolute loyalty to Hitler, he had little intelligence 
or personality of his own. In the first year of World War T his 
relationship with the Führer began to be undermined by his nomin 
subordinate, Martin Bormann. 
In the spring of 1941, encouraged by astrology and hoping to 
restore his prestige by a great coup for Germany, he made a dra. 
matic attempt to obtain peace with Great Britain. After consulting 
Haushofer, he believed the duke of Hamilton (Douglas Douglas. 
Hamilton, the 14th duke) to be the most appropriate intermediary, 
On May 10 he flew alone from Augsburg, landed by parachute in 
Scotland near Glasgow and asked to be taken to the duke, After 
some delay in establishing his identity he was able to lay his pro- 
posals for peace before Ivone Kirkpatrick, of the foreign ofice, 
and Sir John Simon, but met with no response and was treated as 
a prisoner of war. Later he was brought to trial with the other 
Nazis at Niirnberg. His sanity was by this time seriously in doubt, 
but he stood trial, was found guilty of conspiracy to wage aggre 
sive war and crimes against peace and, on Oct. 1, 1946, was set 
tenced to life imprisonment in Spandau jail. (W. Ke.) 
HESS, VICTOR FRANCIS (1883-1964), Austrian physi- 
cist, shared the 1936 Nobel prize for physics with C. D. Anderson 
(q.v.) for his discovery of cosmic radiation, was born at Schlos 
Waldstein on June 24, 1883. He was educated at Graz and 
Vienna. From 1910 to 1920 he was assistant at the Institute for 
Radium Research of the Vienna Academy of Sciences and lectured 
on physics at the Vienna Veterinary college. Appointed associate 
professor at Graz in 1920, in 1921 he became director of the w 
search laboratory of the U.S. Radium corporation and consulting 
physicist to the U.S, department of the interior (bureau of mines). 
He returned to Graz in 1923 and became professor of physics i 
1925 and professor and head of the new Institute for Radiation 
Research at Innsbruck in 1931. In 1938 he became professor af 
physics at Fordham university, New York, and was naturalized it 
1944, Hess died on Dec. 17, 1964, at Mount Vernon, N.Y. i 
Hess’s researches dealt mainly with radioactivity and ami 
pheric electricity. As early as 1911 he studied the electrical m 
ductivity of the atmosphere during balloon ascents and on y 
mountains, and found that ionization increased rapidly win 
tude. His experiments proved what had long been suspected; i 
that an extremely penetrating radiation enters the earth's aie 
phere from outer space. Further investigation of the radial 
which was given the name of cosmic rays by R. A. Mil 
1925, led to discovery of the positron, or positively charged n 
tron, by Anderson, and opened up new fields of research in mo Í 
physics. (W. J. Bp. l 
HESS, WALTER RUDOLF (138:— ), Swiss phstt 
gist, shared with Antonio Egas Moniz (qg.v.) the 1949 Nobel p of 
for medicine “for his discovery of the functional organiza al 
the interbrain as a coordinator of the activities of the ae i 
organs.” Hess was born at Frauenfeld, Switz., on March 11 ai 
After studying medicine at several Swiss and German unter 
he obtained his M.D. at Zürich in 1906 and practised for 5% vid 
as an ophthalmologist. In 1911 he devised the Hess screen i y 
is widely used in the investigation of squint. From 191? 4 
voted himself to the study’ of: physiology and in 1917 “purin 
pointed director of the physiological institute in Zürich. JN 
advanced study in England he came under the influence ‘pysilt 
Langley, Sir C. S. Sherrington and other pioneer neuro? Vood 
gists. His own researches dealt with the viscosity of the d 
the dynamics of blood pressure, the physiology of respiration ig] 
finally with the central control of the internal organs n 


through the vegetative or autonomic nervous system. He studied 
cerebral localization by the application of fine electrodes which 
itted of strictly local stimulation or destruction of brain tis- 
sue, By these means he was able to prove that the cerebral centre 
for the control of blood pressure lies in a group of cells in the 
medulla and diencephalon. His work is complementary to that of 
Ç Eyan Coni on the peripheral mechanisms high in the 
lation of blood pressure. . J. Br. 

HESSE, HERMANN (1877-1962), German-born scl 
and poet, winner of the Nobel prize in literature in 1946, was born 
in Calw, Württemberg, on July 2, 1877. Intended to follow his 
father’s career as a Protestant pastor and missionary, he rebelled 
against traditional academic education and for a time became a 
bookseller. From 1904 he was able to live as a professional writer. 

During World War I he lived in Switzerland, advocating policies 
of peace and reconciliation, and became a Swiss citizen in 1923. 
Bs politcal essays were collected in Krieg und Frieden (1946). 
He died on Aug. 9, 1962, at Montagnola, Switz. 

Hesse’s poetry is gently lyrical, being based on 19th-century Ger- 
man romantic traditions, while his early collections of stories 
(Diesseits, 1907; Nachbarn, 1908; Umwege, 1912) depict small- 
town life with ironical humour and melancholy that recall the 
German regional fiction of the mid-19th century. Peter Camenzind 
(1904) is the novel of a failed artist who finds consolation in 
mature. The psychological difficulties experienced by creative art- 
ists are also the theme of the novels Gertrud (1910; Eng. trans. 
1955) and Rosshalde (1914). 

During the 1920s, the period of his productive maturity, Hesse’s 
writings were deepened by his increased interest in new psycholog- 
ical developments, in particular those of C. G. Jung. Klein und 
Wagner (1919), a Novelle, portrays the disastrous conclusion to a 
man’s attempt to escape from domesticity and bourgeois life. 
Demian (1919; Eng. trans. 1923), a novel about adolescence in- 
ae by his pee in psychoanalysis, aroused much discussion, 

a comparable experimental approach may be discerned in Der 
Steppenwolf (1927; Eng. trans, 1929), Narsiss und Goldmund 
(1930; Eng. trans., Death and the Lover, 1932), set in a medieval 
background, develops the contrast between an ascetic intellectual 
and an artistic sensualist. Das Glasperlenspiel (1943; Eng. trans., 
one ine and novel set in the future, again ae 

5 chieve a balance between the contemplative and active 
lif. The book links up with the aspirations of Goethe and the 
ae Romantics, but it is also influenced by the eastern thought 
a Hesse met first through his missionary parents and which 
ka a still deeper mark after a journey to India in 1911; this in- 

pets teflected also in the earlier lyrical novel Siddharta (1922). 
E prose style, with its fluent mastery of German and its 
i t from classical-romantic forebears, is smooth and mel- 
than his 7 construction, his shorter tales are often more satisfying 
Mena “nani beter it is in ror that he expresses his 

is Characters more fully, 


B: 
el icraPHy.—H, Ball, M. Hesse: Sein Leben und sein Werk, 2nd 


H. fog Additions by A. Carlsson and O. Basler (1947); O. Engel, 
J. Miec, Dicktung und Gedanke (1941); M. Schmid, H. Hesse (1947); 
i 


“ Hermann Hesse and His Critics (1958). (H. M. Wa.) 
mies essex) a Land (state) of Germany, which following 
ederal ne the nation after World War II became part of the 
Populatio, epublic of Germany, has an area of 8,150 sqmi. and a 
teau i) of 4,814,383. The state lies between the Rhine 
Gai. the Thüringer Wald and was formed in 1945 through 
(etcudine nation of the former Prussian province of Hesse-Nassau 
ra Montabaur) and the former Land of Hesse (excluding 

ily of tt Rhenish Hesse) (see History below). It consists 
7 0f richly wooded hill land cut by two fault troughs, the 
east Hesse depressions, which have been since earliest 
La corridors and along which most of the main towns 
bi ed in the middle ages. To the south the Vogelsberg, 
Buy oe mass, and the Rhön, rising to the Wasserkuppe 
Spessart ee highest mountain, dominate the area. The 
stitory ae Odenwald (g.v.), both belong in part to Hessian 
Main ang p Se 18 drained by the Rhine and its tributanes the 
the Lahn, by the Weser and by the Werra and Fulda. 
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The greater part of the Land lies in the country of hills and low- 
lands that is drained north by the Fulda and Eder rivers above 
their confluence to form the Weser river. Beechwoods and conifers 
cover the highlands, and cultivated land lies on the limestone up- 
lands and on the loess soils of the lowlands proper. This is a pre- 
pi ty pt unspoiled agricultural countryside with small historic 
owns. 

In 1959, 18.7% of the population were refugees from the former 
east German lands, Czechoslovakia, etc.; a further 5% came from 
the German Democratic Republic and East Berlin. Towns of 
more than 50,000 people (1961) are: Frankfurt am Main (683,- 
081); Wiesbaden, the state capital (253,280); Kassel, capital of 
the former Prussian province of Hesse-Nassau (207,507); Darm- 
stadt (136,412); Offenbach (116,195); and Giessen (66,291) 
(gq.v.). About 64% of the population are Protestants and 32% 
Roman Catholics. The constitution was adopted by popular refer- 
endum in Dec. 1946. Hesse is divided administratively into three 
districts (Regierungsbezirke)—Wiesbaden, Kassel and Darmstadt 
—which are subdivided into urban and rural districts (Stadtkreise 
and Landkreise). There are two universities, Frankfurt and Mar- 
burg, a technical college at Darmstadt, an agricultural and veteri- 
nary college at Giessen, two colleges for art and one for music. 

The southwest of Hesse is primarily industrial, but it is also 
an area of intensive agriculture (which occupies about one-fifth of 
its workers). The plains of the Rhine and the Main are a mosaic 
of vineyards, orchards and fields of grain, potatoes and tobacco. 
This lowland has an early spring and a warm summer and the 
total rainfall is only about 20 in, a year. Market gardening is 
especially important near the cities. The surrounding hills have 
a three-year rotation of rye, oats and potatoes, and livestock farm- 
ing concentrated on the production of butter and cheese. 

Natural resources are small, including some low-grade iron ores 
in the Taunus which are of little economic significance, salt mines 
near Fulda and small brown coal deposits near Frankfurt and Kas- 
sel. The industries depend on the Rhine waterway and its exten- 
sions up the Main and the Neckar. The Rhine-Main area, centred 
on Frankfurt and Mainz-Wiesbaden, is one of the great industrial 
regions of Germany. Kassel, Offenbach, Wiesbaden and Darm- 
stadt are other big manufacturing centres. Vehicles, machinery, 
chemicals (especially at Höchst, west of Frankfurt), electrical 
goods, scientific instruments and textiles are among the products 
of these and other towns. New industries developed after World 
War II, stimulated by the arrival of refugees; these manufactures 
include the making of glass, toys and musical instruments. 

(R. E. Dr.) 

History.—In the course of history Hesse has been the name for 
different territories. Generally supposed to be the descendants of 
the Frankish tribe of the Chatti (q.v.) who had their seats north 
of the Main river (originally in the district between the Eder, 
Fulda and Lahn rivers), the Hessians began to receive Christianity 
from St. Boniface and his disciples. From the end of the 8th cen- 
tury the greater part of their country was included in the bishopric 
of Mainz, and the Benedictine abbeys of Fulda and of Hersfeld 
played an important role. The German king Conrad I was a mem- 
ber of the family of the Conradines, who had originally been the 
counts of the Lahngau and then of the Hessengau or Hesse district. 
After the Conradines’ successors, the counts of Maden and of 
Gudensberg, had died out in 1121-22, the Ludowings or Ludovingi- 
ans, from 1130 landgraves of Thuringia, acquired their possessions 
in Lower and Upper Hesse through marriage, so that Hesse was 
made part of the Thuringian landgraviate. The death of Henry 
Raspe, however, in 1247 (see Henry, German kings) was followed 
by a long war of succession till 1264; then his niece Sophia, wife 
of Henry II of Brabant, acquired Hesse for her son Henry the 
Child. Henry the Child (d. 1308), ruling an independent land- 
graviate, with Kassel and Marburg as its chief seats, founded the 
Brabant dynasty of Hesse; and in 1292 he was raised to the rank 
of a prince of the empire. For two centuries the landgraves of 
Hesse were at variance with the archbishop-electors of Mainz, who 
had possessions within their frontiers. Hesse inherited the coun- 
ties of Ziegenhain and Nidda in 1450 and the county of Katzeneln- 
bogen, with Sankt Goar and Darmstadt, in 1479, but was twice 


464 


partitioned in the 15th century. Philip (g.v.), landgrave from 
1509 to 1567, the greatest of all the Hessian rulers, reunited the 
territory. It was he, moreover, who in 1526 introduced the Lu- 


theran Reformation: the monasteries were dissolved to provide - 


for the instruction of Lutheran clergy, for the relief of the poor 
and the sick and for the University of Marburg, founded in 1527; 
and Martin Bucer (g.v.) was especially influential. By his last 
will Philip divided Hesse among his four sons into Hesse-Kassel, 
Hesse-Marburg, Hesse-Rheinfels and Hesse-Darmstadt. 

Hesse-Kassel (Later Electoral Hesse) —Hesse-Kassel consisted 
of about half the former country and was assigned in 1567 to 
Philip’s eldest son William IV the Wise (1532-92). In 1605 Cal- 
vinism was introduced. In the Thirty Years’ War the country 
sided with the Swedes. Charles (1654-1730), landgrave from 
1670, an outstanding ruler, improved the prosperity of Hesse- 
Kassel despite continual wars; e.g., by bringing in the Huguenots. 
In 1720 Charles’s son Frederick (d. 1751) became king of Sweden 
as consort of Queen Ulrika Eleonora. Kassel was embellished by 
magnificent buildings, and its picture gallery and Wilhelmshöhe 
palace were founded in the 18th century. Hesse-Kassel inherited 
the county of Hanau-Miinzenberg in 1736. From the Thirty Years’ 
War, Hessian troops fought in nearly every European and Turkish 
campaign; and in 1776-83 as many as 17,000 Hessian mercenaries 
fought for the British in the American Revolution. 

In 1803 Hesse-Kassel was raised to an electorate; and it was 
to remain the only territory so styled after the end of the Holy 
Roman empire. The elector William I (1743-1821; landgrave, as 
William IX, from 1785) pursued a policy of neutrality toward 
Napoleon who, however, occupied Hesse-Kassel after the battle of 
Jena (1806) and in 1807 united it with the kingdom of Westphalia, 
while Hanau was allotted to the grand duchy of Frankfurt from 
1810 to 1815. In 1809 a rising of Hessian patriots under Col. Wil- 
helm von Dérnberg against the French failed. Hessian troops suf- 
fered heavy losses during Napoleon’s campaigns in Spain and 
Russia, 

In 1816 Hesse-Kassel received the old lands of Fulda as a grand 
duchy in compensation for Lower Katzenelnbogen. Fierce dis- 
putes between the electors and the estates followed during the next 
two decades. After riots had broken out at Hanau, at Fulda and 
at Kassel, William II (1777-1847), elector from 1821, signed the 
extremely liberal constitution of 1831 and made his son Frederick 
William (1802-75) regent. The latter, counseled by H. D. Has- 
senpflug (qg.v.), continuously quarreled with the diet. After he 
had succeeded his father in 1847, the revolutionary government 
(1848-49) introduced liberal reforms, sided with the national as- 
sembly at Frankfurt and joined the Prussian-sponsored Erfurt 
union (see GERMANY: History). In 1850, however, Frederick Wil- 
liam returned to the Austrian side, recalled Hassenpflug and dis- 
solved parliament. Judges, officials and officers resisted with open 
disobedience. At Hassenpflug’s appeal, Austrian and Bavarian 
troops intervened while at the same time the Prussians marched 
against them. Then Prussia was compelled to retire by the Olo- 
mouc agreement, and Frederick William resumed his reactionary 
policy. 

The struggle over the constitution went on, even after the con- 
stitution of 1831 was largely restored in 1862. In the Seven 
Weeks’ War (1866) the elector sided with Austria, against the 
majority of the diet. The country was then annexed by Prussia 
and the elector exiled. In 1867 Hesse-Kassel, with Nassau, some 
former Hesse-Darmstadt districts and Frankfurt, was made part 
of the province of Hesse-Nassau. This in 1944 was split into Nas- 
sau and Electoral Hesse (Kurhessen) ; but on Sept. 19, 1945, these 
provinces were united with the part of Hesse-Darmstadt east of 
the Rhine to form Greater Hesse, later called simply Hesse. 

Hesse-Marburg.—Hesse-Marburg was formed in 1567 for the 
Jandgrave Philip’s second son, Louis IV (d. 1604). After disputes 
up to 1648 it was divided between Hesse-Kassel and Hesse- 
Darmstadt. 

Hesse-Rheinfels—Formed in 1567 for Philip’s third son, Philip 
Hesse-Rheinfels passed to the other lines on his death in 1583, i 

Hesse-Darmstadt (Later Grand Ducal Hesse).—Philip’s fourth 
son, George I (1547-97) received in 1567 only the small territory 
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of Upper Katzenelnbogen with Darmstadt. The first j 
addition was made at the end of the Thirty Years’ W; 
which George II (1605-61), landgrave from 1626, had sj 
the Holy Roman emperor; the southern part of Hesse-M, 
with Giessen (where a Lutheran university had been foun 
1607) was then given to Hesse-Darmstadt. The same 
loyalty to the imperial house was followed later on. 

Hesse-Darmstadt inherited the county of Hanau-Lichtenb 
1736. In this new territory Louis IX (1719-90), landgra 
1768, made Pirmasens his capital, where he drilled his soldi 
on Prussian lines. His wife, Henrietta Caroline, “the great 
gravine,” counted Goethe, Herder and Wieland among her fı 
and Frederick the Great had her gravestone inscribed Feming 
ingenio vir (“a woman in sex, in wisdom a man”), 

After ceding Hanau-Lichtenberg to France in 1801, Hesse-Dam. 
stadt in 1803 received in compensation parts of the formere 
torate of Mainz and of the Palatinate, the duchy of Wi 
(with Arnsberg) and the free city of Friedberg. In 1806 
diatized counties of Erbach and the territories of Solms were 
and the landgrave Louis X (1753-1830) became grand duke 
Hesse, as Louis I, on Hesse-Darmstadt’s entry into the Confeden 
tion of the Rhine. Compelled to support Napoleon with trog 
Louis I did not join the allies till Nov. 1813. The cor 
Vienna transferred Westphalia to Prussia and some front 
tricts of Hesse-Darmstadt to Bavaria, but Louis received 
the principality of Isenburg-Birstein (with the industrial 
Offenbach) and, above all, a district on the left bank of the 
including the cities of Mainz and Worms. Hesse-Homburg ( 
below) had, however, to be recognized as independent. The 
duchy entered the German confederation. 

Louis I, who was moreover a notable patron of the opera, g 
Hesse-Darmstadt a constitution in 1820. Some reforms wert 
ried through, and in 1828 the grand duchy was the first 
southern German states to join the Prussian customs union, 
Louis III (1806-77), grand duke front 1848, many conce: 
were made to the liberal doctrines during the short-lived m 
of Heinrich von Gagern and that of his successor Heinri 
Jaup, but during the subsequent period of reaction these were 
drawn. The responsible statesman between 1850 and 187 
Reinhard, Freiherr von Dalwigk, who in foreign policy relié 
Austria and on France and in domestic policy oppressed the! w; 
als. Having sided with the Austrians in the Seven Weeks W 
(1866), the grand duchy had to cede to Prussia the so-called 
terland and also the newly recovered part of Hesse-Hombutg 
in 1867 Hesse-Darmstadt and Prussia signed a military conven! 
When the new German empire was founded in 1871, the 
duchy’s government became liberal. The house of Battal 
(g.v.) descends from Louis III’s brother Alexander. 

Ernest Louis (1868-1937), grand duke from 1892 to 1918, 
great patron of the theatre, the arts and architecture 
founder of the Kiinstlerkolonie (artists’ colony) at Darmstad 
was also in his reign that the railway union with Prussia was @ 
tracted (1896). On his abdication in 1918, Hesse became 
lic. In 1945 the territory east of the right of the Rhin 
the U.S. occupation zone, and became part of the Land of G 
Hesse (see above, Hesse-Kassel), while the rest became pat 
Land of Rhineland-Palatinate. 

Hesse-Homburg.—Formed in 1622 for Frederick, a yo 
of George I of Hesse-Darmstadt, the landgraviate 0 aa 
Homburg at first had only limited sovereignty. Fred 
(1633-1708), who was a general in the service of Brandenburgi 
famous as “the Prince of Homburg” (hence Heinrich von 
play of that name) before becoming landgrave in 1681, $ 
French refugees in his country. Separated from Hesse-Da 
in 1768, Hesse-Homburg was again included in the larget 
from 1806 to 1815, but its independence was restored by 
gress of Vienna, and Meisenheim was then added to it 
Ferdinand (1783-1866), landgrave from 1848, died childle 
senheim passed to Prussia and the rest of the country t0, 
Darmstadt; but this latter part was also ceded to P. 


in 1866 and became part of Hesse-Nassau (see above & 
Kassel). 
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gapHy.—C. von Rommel, Geschichte von Hessen, 10 vol. 


et) K. Demandt, Geschichte des Landes Hessen (1959); G. W. 


ITA Hessen, vol. iv of the Handbuch der historischen Stätten 
putsclands (1960). On special aspects and periods see K. Hattemer, 
Tenitorialgeschicte der Landgrafschaft Hessen bis sum Tode Philipps 
I Grossmiltigen (1911), Entwicklungsgeschichte Hessen-Darmstadts 

bis sur französischen Revolution (1913); C.' Knetsch, Das Haus 
Brabant: Genealogie . . . der Landgrafen von Hessen (1918-31); K, 
stecker and W- Wagner, Das Rhein-Main-Gebiet vor 150 Jahren 


(1938); E» Keyser (ed.), Hessisches Stdédtebuch (1957). (F. Kx!) 
HESSIAN: see BURLAP. 

HESSIAN FLY (Phytophaga destructor), a small pest fly na- 
tiveto Asia, transported into Europe and later into North America 
in bay or straw. It is especially destructive to wheat crops, par- 
ticularly in the United States and Canada. It.is dark in colour and 
Jays its eggs on the upper surface leaves of young wheat, barley 
and rye, the whitish larvae feeding on the stem, Eggs laid by 
adults in early spring hatch in a few days; the larvae feed for about 
one month, then develop into flaxseedlike capsules (puparia) in the 
azils of leaves. In late summer these “‘flaxseeds” give rise to. an- 
other generation of flies, which then lay eggs; these latter develop 
into “flaxseeds” that overwinter on crop stubble. When conditions 
are particularly favourable additional generations may be inter- 
spersed between the spring and autumn ones, Late spring seeding, 
after the spring generation of flies has died (several days after 
emergence from the “flaxseeds”), aids in control. Some varieties 
of wheat are resistant. Deep plowing of stubble prevents emer- 
gence of the flies. The common name is derived from the fact that 
the fly is supposed to have been introduced into America in straw 
ing by Hessian troops during the American Revolution. See 
wy; WHEAT: Insects. (C. H., Cy.; X.) 

HESSUS, HELIUS EOBANUS (1488-1540), German 
scholar, considered the foremost Latin poet of his age, was born 
atHalgehausen in Hesse-Cassel, on Jan. 6, 1488. His family name 
is said to have been Koch. He entered the University of Erfurt 
M1504and became professor of Latin there in 1517. He took part 
inthe political, religious and literary quarrels of the period, finally 
declaring in favour of Luther and the Reformation. Through the 
influence of Camerarius and Melanchthon, he obtained a post at 
Haber (1526). He again went back to Erfurt. (1533), but 
ound the university deserted. In 1536 the landgrave of Hesse 
ke him professor of poetry and history at Marburg, where he 
Ke ot Oct. 5, 1540, Described as “brilliant but bibulous,” Hessus 
maa acile versemaker but not a true poet. He wrote local, his- 
ee military poems, idylls, epigrams and occasional pieces, 
ie eae ler the title of Sylvae (1539). His most popular works 
reached slations of the Psalms into Latin distichs (1538), which 
= N editions, and of the Iliad into hexameters (1540). His 
hier poem was the Heroides Christianae (1514-1532) in 

= of Ovid, consisting of letters from holy women. : 
ihe ee His. Epistolae were edited by his friend Camerarius, 

Hes Cas oa life (1553). There are later accounts of him by 

HEST o, » G. Schwertzell (1874) and C. Krause (1879). 
daughter ny in Greek mythology the hearth goddess (see VESTA), 
Hh a ronus and Rhea. She is not mentioned as a goddess 
alan, i ut the hearth is recognized as a place of refuge for sup- 
ite no POSt-Homeric religion she is one of the 12 Olympian 
she swore shen Apollo and Poseidon became suitors for her hand 
Won her i remain a maiden foreyer, whereupon Zeus bestowed 
Worshiped a honour of presiding over all sacrifices. She was 
thy union w lefly as goddess of the family hearth; but, as the 
atleast in « as only the family union on a large scale, she had also, 
laneion or as states, a public cult at the civic hearth in the fe 

Bae hall, where the common hearthfire round whi 
sentative fa met was ever burning, From this fire, as the rep- 

Ei of the life of the city, intending colonists took the fire 
Mas closely. be kindled on the hearth of the new colony. esha 
"elation T jonnected with Zeus, god of the family in its extern: 
Cited pip o Pitality, and its internal unity. She was also go 
Me hand a; oes! the two representing domestic life on the 
Pilosophy, nd business and outdoor life on the other... In later 
he bersonig estia became the hearth goddess of the universe 
tieg cation of the earth as the centre of the universe, iden- 


ee 
Mith Cybele and Demeter (g.v.). She is seldom represented 
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in works of art and plays no important part in legend. 

HESYCHASM, a type of Eastern Christian monastic life, 
whose purpose is to achieve divine quietness (Gr. hesychia) 
through the contemplation of God in uninterrupted prayer. Such 
prayer, involving the entire human being, soul, mind and body, is 
often called “pure” or “intellectual” prayer, or the “Jesus prayer.” 
St. John Climacus, one of the greatest writers of the hesy- 
chast tradition, writes, “Let the remembrance of Jesus be present 
with each breath, and then you will know the value of the hesy- 
chia.” In the late 13th century, St. Nicephorus the Hesychast 
produced an even more precise “method of prayer,” advising 
novices to fix their eyes during prayer on the “middle of the 
body,” in order to achieve a more total attention, and to “attach 
the prayer to their breathing.” This practice was violently at- 
tacked in the first half of the 14th century by Barlaam the Cala- 
brian, who called the hesychasts omphalopsychoi (i.e., people 
having their souls in their navels). 

St. Gregory Palamas (g.v.), a monk of Mount Athos and later 
archbishop of Thessalonica, defended the hesychast monks. In 
his view, the human body, sanctified by the sacraments of the 
church, is able to participate in the prayer, and human eyes may 
become able to see the uncreated light which once appeared on 
Mt. Tabor on the day of Transfiguration. The teachings of 
Palamas were confirmed by the Orthodox Church in a series of 
councils held in Constantinople.. Hesychast spirituality is still 
practised by Eastern Christians and gained wide popularity in 
Russia. 

BistrocrapHy.—The main collection of hesychast spiritual texts is 
the Philocalia (1782) ; partial English trans. by E. Kadloubovsky and 
G. E. H. Palmer (1951-53). The main work of Palamas is For the 
Defense of the Holy Hesychasts (Gr. text and Fr. trans.), 2 vol. (1959). 
See also J. Meyendorff, St. Grégoire Palamas et la mystique orthodoxe 
(1959), A Study on Gregory Palamas (1963), (J. Me.) 

HESYCHIUS (5th or 6th century a.v.), Alexandrian scholar 
who compiled a lexicon important for the study of Greek dialects 
and the restoration of the text of Greek poets. The work, entitled 
Synagoge pason lexeon kata stoicheion, is also valuable for its in- 
formation about Greek religion and customs and for the many 
words, forms and expressions it contains which are found nowhere 
else. It often preserves the original rare words for which com- 
moner synonyms have been substituted in the manuscripts of Greek 
poetic texts. It is based primarily on an abridged version of the 
lost lexicon of Diogenianus, a compilation widely used at the time, 
to which Hesychius has added words from Homeric lexica and 
entries from collections of proverbs. It survives in a single manu- 
script (Marcianus 622, of the 15th century, at Venice) in an 
abridged form (many references to author and work have been 
dropped) and with substantial accretions of alien material. Noth- 
ing is known of Hesychius’ life. 

See the editions by M. Schmidt, 5 vol. (1858-68) and K. Latte, vol. i, 
A-A(1953). (D. M. J.) 

HESYCHIUS or Muervs (by rank ILLustRIS) (fl. Sth/6th 
century), was a Byzantine historian and literary biographer. Ac- 
cording to Photius his world history in six books extended from 
the Assyrian ruler Belus, the reputed founder of the Assyrian em- 
pire, to the emperor Anastasius I (d. 518). The longest surviving 
fragment is the account of Constantinople from book vi (Patria 
Konstantinoupoleos). He also wrote a history of Justin I (518- 
527) and the early years of Justinian I which has not survived. 
His biographical dictionary of famous writers (Onomatologos e 
pinax ton en paideia onomaston) was used in the Suda lexicon, 
probably from an epitome compiled between 829 and 857 which 
substituted alphabetical order for arrangement by chronology and 
classes and added articles on Christian and later writers. Both this 
version and Hesychius’ original are lost and are known only from 
excerpts in the Suda lexicon and in Photius. A smaller work with 
a similar title (Peri ton en paideia dialampsanton sophon), usually 
known as pseudo-Hesychius, is now considered to be a compilation 
made from Diogenes Laértius and the Suda lexicon between the 
10th and the 13th centuries. The absence of Christian writers 
from Hesychius’ dictionary suggests that he was a pagan. 

BrsiiocrapHy.—Patria Konstantinoupoleos, ed. by T. Preger in Scrip- 
tores originis Constantinopolitanae, vol. 1 (1901) in the “Teubner 
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Series.” A reconstructed text of the biographical dictionary is ed. by 
J. Flack (1882), and the pseudo-Hesychius is ed. by J. Flack in the 
“Teubner Series” (1880). See also K. Krumbacher, Geschichte der 
byzantinischen Litteratur, 2nd ed., pp. 323-325 (1897). (J.M. Hy.) 


HETEROGAMY, in biology a condition in which the sex 
cells (gametes) are unlike, as opposed to isogamy, in which 
they are alike. The term is commonly used to designate differences 
of both size and structure, implying a differentiation into male and 
female sex cells, often called microgametes and macrogametes, 
respectively. 

Usage has tended, however, toward a separation of heterogamy 
into two categories: namely, anisogamy, in which the uniting ga- 
metes appear to differ only in size; and odgamy, in which they dif- 
fer in both size and structure. In all cases of gametic union it 
is probable that the pairing gametes are differentiated physiologi- 
cally whether they appear alike or unlike. 

In zoology, heterogamy is used for a type of alternation of par- 
thenogenetic generations with a sexual generation, as in certain 
aphids. 

In botany, the term is also used for the bearing of two different 
kinds of flowers on the same plant, as in certain sedges, or in many 
Compositae (g.v.) where the discoid florets are perfect and the 
radiate florets are neutral or pistillate. 

See also REPRODUCTION. (J. M. BL.; X.) 

HETMAN, a military title formerly in use in Poland; the ket- 
man wielki, or great hetman, was the chief of the armed forces 
of the nation, and commanded in the field unless the king was 
present in person. The office was abolished in 1792. From Poland 
the word was introduced into the Ukraine in the form ataman and 
was adopted by the Cossacks as a title for their head, who was 
practically an indpendent prince, when under the suzerainty of 
Poland. After the acceptance of Russian rule by the Cossacks in 
1654, the post was shorn of its power. 

Ataman was also the name of the elected commander of the 
Cossack voiska in Russia. From 1723, after the rebellion led by 
Kondrati A. Bulavin had been crushed, only the atamans of the 
stanitsas (villages) were elected. See Cossacks. 

HETZER (Haerzer or Hartza), LUDWIG (c. 1500-1529), 
marginal Anabaptist, was born at Bischofzell, Switz., and studied 
at Freiburg im Breisgau. He published Judicium Dei (1523) 
against images; Ein Beweis on the conversion of the Jews (1524), 
and a German version of John Bugenhagen’s exposition of Paul’s 
epistles (1524). In the autumn of 1525 he was expelled from Augs- 
burg, for leading the “apostolic brethren” against the Lutheran 
leaders, and made his way to Basel, where John Oecolampadius re- 
ceived him kindly, and then to Ziirich. His relations with Huld- 
reich Zwingli were difficult. He went to Strasbourg, where, in 1526, 
he fell in with Hans Denck, who collaborated with him in the pro- 
duction of his opus magnum, the translation of the Hebrew proph- 
ets (Worms, 1527), preceding Luther by five years. Hetzer was 
arrested in Constance on the charge of adultery, but more probably 
for his secret antitrinitarianism, and was beheaded on Feb. 4, 1529. 

Brstiocrapuy.—F, Weis, The Life, Teachings and Works of Ludwig 
Haetzer (1930); G. Goeters, Ludwig Haetzer: Eine Randfigur der 
frühen Tauferbewegung (1955); Mennonite Encyclopedia, vol. ii, pp. 
621-626. (G. H. Ws.) 

HEULANDITE, mineral of the zeolite family consisting of 
hydrous calcium and aluminum silicate, and the name of a group 
of zeolites including brewsterite and epistilbite. Crystals are 
monoclinic, and have a characteristic coffin-shaped habit. They 
have a perfect cleavage parallel to the plane of symmetry on 
which the lustre is markedly pearly; on other faces the lustre is 
vitreous. The mineral is usually colourless or white, sometimes 
brick-red. The hardness is 3.54, and the specific gravity 2.2 
It closely resembles stilbite (g.v.) in appearance, and differs from 
Popei only in containing rather less water of crystalliza- 

Heulandite occurs with stilbite and other zeolites in cavities 
of basaltic volcanic rocks, and occasionally in gneiss and metal- 
liferous veins. The best specimens are from the basalts of Beru- 
fjord in Iceland and the Faeroe Islands, and the Deccan traps 
near Bombay, India. Crystals of a brick-red colour are from 


Campsie Fells in Stirlingshire, Scot., and the Fassathal in the 
Tirol. Heulandite also is found near Paterson, N.J., and in Ņ 
Scotia. For discussion of composition, origin and characteris 
see ZEOLITE. aa 
HEUREAUX, ULISES (1845-1899), president of the Dp 
minican Republic, whose regime was a military despotism mati | 
by corruption and gross cruelty to opponents, was a mestizo bor 
in 1845, the illegitimate son of a Haitian father and mother from | 
Saint Thomas. Heureaux grew up at Puerto Plata and early dis. 
tinguished himself in the revolt against Spain and the frequent civ] 
wars that followed. He had almost no education. He was pres. 
dent 1882-84 and from 1887 until his death. Relative peace during 
his regime encouraged agriculture and trade and especially th 
growing of sugar, which became the country’s chief export, Hi 
improvident dealings, however, with the San Domingo Improve 
ment Company of New York, which floated loans, built railways 
and took over the collection of the customs, left the country bank 
rupt and later led to interference in the country’s affairs by the 
United States. Heureaux was murdered by political enemies in 
1899. (D.G. Mo) 
HEUSS, THEODOR (1884-1963), first president of the Feb 
eral Republic of Germany (1949-59), was born at Brackenheimin 
Württemberg on Jan. 31, 1884. He studied at the universities of 
Munich and Berlin and obtained his doctor's degree in political 
science at Munich in 1905. He then joined the editorial board 
Friedrich Naumann’s Liberal weekly, Die Hilfe. From 19120 
1918 he was the editor of the daily Neckar-Zeitung, at Heilbron, 
Appointed a lecturer at the newly founded Deutsche Hochschul | 
fiir Politik in Berlin in 1920, he held this position until 1933, 
Having joined the German Democratic party, Heuss was in 192 
elected a member of the Reichstag. He jailed at the election o 
1928 but was re-elected in 1930, twice in 1932 and on March $, 
1933. With all other members of the Reichstag except the Soci 
Democrats, he voted in favour of giving Hitler full powers o 
March 23, 1933. Even so, on May 10, his 20 books were among 
those “un-German” writings which were publicly burned in Beit 
After the dissolution of the Reichstag in Oct. 1933, Heuss went t 
Heidelberg to edit Die Hilfe until its suppression in 1936. 
After World War II and the capitulation of Germany in 1945; 
Heuss obtained from the U.S. military government the licence W 
publish the Rhein-Neckar-Zeitung in Heidelberg. Elected chait- 
man of the Freie Demokratische Partei in 1948, he was also a met 
ber of the parliamentary council in Bonn (Sept. 1948-May 1948) 
that drew up a constitution for the Federal Republic of Germany. 
He was elected president of the republic on Sept. 12, 1949, and te 
elected on July 17, 1954. He died on Dec. 12, 1963. 1) 
Among the books that Heuss wrote, Hitlers Weg (3rd ed., 193 i 
Friedrich Naumann (1937) and Die deutsche Nationalidee i 
Wandel der Geschichte (2nd ed., 1950) were the most import 
His early memoirs, Vorspiele des Lebens (1954), appeared in EME 
lish as Preludes to Life (1955). 
See M. Boveri and W. Prinzing, Theodor Heuss (1954). ae 
HEVELIUS (Hewex or Howetcxe), JOHANNES a of 
1687), German astronomer whose careful charting of the lu 
surface entitles him to be called the founder of lunar topos 
was born at Danzig on Jan. 28, 1611, In 1641 he built @ 
servatory in his house, provided with excellent equipment s 
sides composing his Selenographia (1647), he catalogue vi 
stars, made observations of sunspots, discovered four C% al 
and suggested the revolution of such bodies in parabolic T 
about the sun. He published two books on comets, Pro ‘i dt 
cometicus (1665) and Cometographia (1668). Hevelius rel 
Danzig on Jan. 28, 1687. His wife, Elizabeth, had coll e 
in his study of the surface of the moon, his catalogue of e 
and his work on comets. After his death she edited and P" p) 
his Prodromus Astronomiae (1690). 0. J. ut 
HEVESY, GEORGE CHARLES DE (1885-1960) sije 
garian chemist who became a Swedish subject, codiscoverér ol 
element hafnium and pioneer in the use of radioactive i bot 
teceived the Nobel prize for chemistry in 1943. He we 
on Aug. 1, 1885, in Budapest, Hung., and educated there 
the Technische Hochschule at Berlin and at Freiburg. 


HEWART—HEXACHORD 


ofessor in Budapest in 1918, left there to work in the 
institute of a Liege in peste where he became 
or in 1920, and then returned to Freiburg as professor of 
chemistry in 1926. In 1943, a refugee from Germany, 
he became professor in the institute of organic chemistry in 
sjockholm university. In Copenhagen in 1923 he discovered, 
with D. Coster, a new element, named hafnium; on his return to 
Freiburg he applied a method based on the fluorescent radiations 
excited by X rays to calculate the relative abundance of chemical 
lements. In 1934, after the preparation of a radioactive isotope 
of phosphorus, he used this discovery to study various physiologi- 
cal processes by means of such “labeled” radioactive isotopes to 
trace the course of particular substances in the body. Thence he 
showed the dynamic state of the constituents of the body; for this 
and similar work he received the Nobel prize. He died in Freiburg 
on July 5, 1966. (D. McK.) 
HEWART, GORDON HEWART, ist Viscount, or Bury 
(1870-1943), British lord chief justice remembered for the inde- 
pendence of his views, was born on Jan. 7, 1870, at Bury, Lan- 
cashire. A scholar of University college, Oxford, he was called 
tothe bar at the Inner Temple in 1902 and practised on the north- 
em circuit, After an unsuccessful contest in northwest Man- 
chester in 1912, in which year he took silk, he was elected as a 
liberal for Leicester in 1913, and later represented the eastern 
division of that city. In Dec. 1916 he was appointed solicitor 
general in Lloyd George’s coalition government. He was made 
attomey a, in Jan, 1919, and-was admitted to the cabinet 
in1921, He played, as law officer, a leading part in a great deal 
of litigation arising under the Defence of the Realm acts; while in 
the house of commons he proved himself a powerful debater. He 
took an active part in the final phase of the negotiations with 
Sinn Feiners. He acted as president of the War Compensation 
al from 1922. Hewart was knighted in 1916; on Jan. 16, 1918, 
was sworn in as a member of the privy council, and on March 24, 
1922, was appointed lord chief justice; at the same time he was 
treated Baron Hewart of Bury. He resigned as chief justice in 
1940 and in that year was created Viscount Hewart of Bury, As 
4 judge, Hewart was prone to reach a decision too soon and on 
heme “a and so seemed to take sides. His book The 
v Despotism (1929) was a powerful but not always temperate 
% just indictment of the quesijudicial powers granted to the 
are and of the use made of them. He died on May 5, 1943, 
otteridge, Hertfordshire. (W. T. Ws.) 
be nn ABRAM STEVENS (1822-1903); an 
ical leader, was born in Haverstraw, N.Y., 
Sea iad father was one of a party of four mechanics who 
tem e from England to Philadelphia about 1790 to set up a 
Bale for the city waterworks and who in 1793-94 built at 
ita Abe obi the first steam engine constructed wholly in Amer- 
ca aie ap f = Columbia sealing F e td 
hematics there for a time. He also studie 
sie Admitted to the bar but did not practise. With Edward 
ithe PRA Peter Cooper who built the first steam locomotive 
ie ae States, he began the manufacture of iron girders and 
Í the ae the firm name of Cooper, Hewitt and Co. His study 
Breat pane of gun-barrel iron in England enabled him to be of 
Loe nce to the U.S. government during the Civil War, when 
fst ENA profit on such orders. In 1862 he introduced the 
Produced ae Open-hearth furnace at Trenton, N.J., and later 
lent, hie, first American-made steel. Hewitt maintained excel- 
ftor ia A with his employees and during the depression years 
Sloyment e 1878 ran his plant at a loss in order to provide em- 
35 appoi S first experience in public life came in 1867, when 
Andre ee a commissioner to the Paris exposition by Pres. 
Tilden ae ae In 1871 he was associated with Samuel J 
Tie dan ward Cooper in a campaign against the notorious 
8,” and after the fall of William Marcy Tweed and his 


elected pr 


Socia 5 
faty hal as was prominent in the reorganization of Tam- 
te an tom 1875 until the end of 1886 (except in 1879-81) 


ati €presentative in congress. He was chairman of the 
Meidentia} o ional committee in the Tilden-Rutherford B. Hayes 
campaign of 1876, and played a prominent role in the 
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crisis resulting from the disputed outcome of the election. In 
1886 he was elected mayor of New York city over Henry George 
and Theodore Roosevelt. His administration was marked by a 
number of reforms, but he broke with Tammany, was not renomi- 
nated, ran independently for re-election and was defeated. He 
died on Jan. 18, 1903. He was active in many educational and 
charitable enterprises and gave liberally to Cooper Union, of 
which he was trustee and secretary, 

i Peter Coorer HewrrT (1861-1921), his son, was a scientist and 
inventor. Among his discoveries or inventions were the mercury 
vapour lamp, an electrical interrupter and a radio receiver. 

HEWITT, HENRY KENT (1887- _), U.S. naval officer, 
was born at Hackensack, N.J., Feb. 11, 1887, and graduated from 
the United States Naval academy, Annapolis, Md., in 1906. 
Hewitt commanded amphibious forces in a series of successful 
landings during World War II: in Morocco, Nov. 1942; the U.S. 
forces in Sicily, July 1943; the Allied forces at Salerno, Sept. 
1943; and in southern France, Aug. 1944. He became commander 
of the U.S. naval forces in Europe on Aug. 16, 1945, retaining 
this post until Sept. 1946. He subsequently served as U.S. naval 
representative on the military staff committee of the United Na- 
tions from 1947 until his retirement as admiral in 1949. 

(J. B. Hn.) 

HEWLETT, MAURICE HENRY (1861-1923), English 
novelist, essayist and poet, best known for his historical tales with 
medieval settings and The Song of the Plow, was born at Oatland’s 
park, Weybridge, Surrey, on Jan. 22, 1861, son of Henry Gay 
Hewlett, the amateur critic and poet. He attended, among other 
establishments, the London International college, Isleworth, and 
was in 1891 called to the bar at the Inner Temple: during 1897- 
1900 he was keeper of land revenue records, succeeding his father 
in that position. After publishing Earthworks out of Tuscany 
(1895) and the poems A Masque of Dead Florentines (1895) and 
lecturing on medieval art in London, he achieved popular fame with 
a highly coloured medieval tale The Forest Lovers (1898). He 
recognized the spurious romanticism of this work and avoided it 
in the excellent Little Novels of Italy (1899), The Life of Richard 
Yea-and-Nea (1900), about Richard Coeur-de-Lion, and The 
Queen’s Quair (1904), on Mary, queen of Scots—works which 
show Hewlett’s scholarship and vigorous if somewhat bookish his- 
torical imagination at its best; however, the public continued to 
prefer his earlier work. Other historical works set in England and 
Italy by Hewlett at this time include The New Canterbury Tales 
(1901) and The Fool Errant (1905). He turned to the contempo- 
rary period in England with three novels centred on an imaginary 
scholar gypsy, John Maxwell Senhouse—Halfway House (1908), 
Open Country (1909) and Rest Harrow (1910). However, the 
best work of his later period is undoubtedly The Song of the Plow 
(1916), inspired by his first-hand contact with country people. 
This poem portrays on an epic scale the fortunes of the English 
agricultural labourer—personified by one Hodge—in his struggles 
with his environment, moneyed interest and his rulers, from the 
Norman conquest to the 20th century. Hewlett’s vigorous and in- 
dependent mind is seen here and throughout six books of essays, 
including Zn a Green Shade (1920), Wiltshire Essays (1921) and 
Extemporary Essays (1922). 

Hewlett died at his home at Broade-Chalke, near Salisbury, 
Wiltshire, on June 15, 1923. : 

ice Hewlett, ed. by L. Binyon (1926). 

See The Letters of Maurice y zon y 9 I 

HEXACHORD, a series of six diatonic notes as organized in 
the musical theory and teaching practice of the later middle ages 
and Renaissance. The names of the degrees of the hexachord 
are ut, re, mi, fa, sol, la. 

The essence of the hexachordal system is that each hexachord 
includes only one semitone, always in the same position: between 
mi and fa. In the hard hexachord starting on G, mi is B and fa 
is C. In the natural hexachord starting on C, mi is E and fa is 
F. In the soft hexachord starting on F, mi is A, but fa cannot be 
B since that would be a tone and not a semitone above A; fa is 


therefore Bb. n E 
The pupil learned his gamut (g.v.) by training himself to sing 
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Table of Hexachords 


Pitch in 
Helmholtz’ 
notation 
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A la mire 
G sol re wt 


T ut (gamma ul) 


*Hexachordum durum, because it includes b durum or quadration; i.e., B mi (Bk). 
rotundum; i.e., b fa (Bb). 


the hexachordal names and positions so that he always knew where 
to make the semitone interval mi to fa. Ascending the hard hexa- 
chord to its fourth note, C fa, he finds himself on a level with 
the first note, C ut, of the natural hexachord. The full name of 
this note is therefore C fa ut. He can then think himself over 
into the overlapping hexachord by taking this C as ut and con- 
tinuing from there, This is called mutation. (But the best note 
on which to mutate depends on the context.) 

This system had the advantage of helping the learner to keep 
his tonal bearings; modifications of it to an octave system are still 
in use, (R. Do.) 

HEXAMETER, metrical term for a line of six feet or metra, 
commonly used to mean dactylic hexameter, the characteristic 
metre of narrative and didactic poetry in Greek and Latin. The 
sixth metron of the hexameter is always a spondee (——), the fifth 
is usually a dactyl (—vv). A line with spondaic fifth metron is 
called versus spondaicus: 


I-u vt — — d- 

flavit ab Epiro exis AIRA (Cicero). 
The hexameter has caesura either after the third long (penthemim- 
eral), as in the line quoted above, or between the shorts of the third 
metron (after the third trochee) : 
vvul—ull v- v -uvv 

formosam resonare doces Amaryllida 
or after the fourth long (hephthemimeral) : 

al = usu | --l-ll-l- v Į- -— 
obruit Auster aqu(a) involvens navemque virosque (Virgil). 

Word-end after the fourth metron, although not obligatory, is com- 
mon, and is called bucolic diaeresis from its frequent use in pastoral 
poetry (e.g., Theocritus) : 
A A a EE E O ft 

nos patriae fines et dulcia linquimus arva (Virgil). 
The metron preceding bucolic diaeresis is almost always a dactyl. 
From Homer to Virgil the dactylic hexameter underwent certain 
variations and refinements. In Greek hexameters caesura after the 
third trochee is most common. The hephthemimeral caesura is 
usually preceded by caesura after the third trochee or penthe- 
mimeral caesura. Word-end between the shorts of the fourth 
metron is avoided (Hermann’s law). Callimachus (3rd century 
B.C.) introduced frequent versus spondaici, observed Hermann’s 
law without exception and evolved other rhythmic refinements 
peculiar to himself. 

In Latin hexameters the penthemimeral caesura is most common. 
The hephthemimeral caesura need not be preceded by caesura in the 
third metron. Hermann’s law is not observed: 

= v vl —-- vyl-ulvl-u vl- 

nudus in ignota, Palinure, iacebis harena (Virgi J: 
Catullus (lxiv) imitates Callimachus in using frequent versus 
Spondaici, and, alone among Latin Poets, observes Hermann’s law. 


A hexameter followed by a so-called pentameter forms thi legi 
distich (see Erecy). È rhe al 


Leto 
silvas (Virgil). 


t Hexachordum naturale, including no B. $ Hexachordum molle, because it includes B maley | 


| 
f 


Attempts have been made to compose hexameters in English, bit 
the verse has never been successfully naturalized, The most am 
bitious and successful poems in English hexameters are those of 
Arthur Hugh Clough (The Bothie of Tober-na-Vuolich, Amon 
de Voyage). Clough preserves a recognizable hexameter rhythmly 
commencing each foot with a stressed syllable: | 

OE ee NTE A ee ee 
Went, in his life and the sunshine rejoicing, to 
er 
Nuneham and Godstowe 
He admits numerous versus spondaici: 
[A 


+ 


vudu A Cpt = ele 
Be it recorded in song who was first, who last in 
1 
> dressing 
But his spondees are usually, by stress scansion, trochees 


/ u vY Y 
(first, who last in ean’, Clough’s lines may be contrast! 
with Tennyson’s deliberately grotesque 

sll Sonal 4 EU EEF VE 
Hexameters no worse than daring Germany gave 16. 
Longfellow, in Evangeline, does not admit versus spondaich 
the invariable line-end —uu—— becomes monotonous. Rol 
Bridges (in /bant Obscuri, etc.) experimented in composing be 
ameters more or less according to the classical rules of quantita 
scansion. For the principles he followed, see W. J. Stone, Cis 
cal Metres in English Verse, appended to Bridges’ Miltons ra 
ody, 2nd ed. (1901). di 

The alexandrine, a line of twelve syllables, sometimes calle 

hexameter, is not to be confused with the dactylic page 
Ç re oe 

_HEXAPLA (“sixfold”), an edition of the Old Testament 
six versions, compiled by Origen. See ORIGEN. ass 

nsects (d 

g INSECT 
en to 


[3 ENa 


and 


HEXAPODA, an alternative scientific name for i 
Insecta), referring to their six-legged condition. See. 
HEXATEUCH, in biblical criticism, is the name givi 


group of Old Testament books Genesis, Exodus, Leviten ve 
bers, Deuteronomy and Joshua (Gr. hexateuchos, Beth. 


volumes”). The name indicates a belief that the docu! 
sources of the Pentateuch (g.v.) appear also in Joshua. 
scholars have included Judges and Samuel and spoken Wet 
teuch. The opinion that these sources can be detected outs! 
Pentateuch has been generally abandoned, and Martin wee 
posed that Deuteronomy did not belong originally to a ponit 
teuch. It was, he says, originally a preface to the “Deuter the 
history” of Israel from its entrance into Canaan to the fal ut 
Judahite monarchy and was detached from this context 2 Tod 
its present position, Noth therefore prefers the term T | 
(“book of four volumes”) to designate the history of ang 
For bibliography, see PENTATEUCH. gL 
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AM, 2 market town and urban district in the Hexham 
are division of Northumberland, Eng., 20 mi. W., of 


hagusteald,” or squire) and its abbey were the victims of many 
mids from Danes, Scots and English. In 1464 at the battle of 

Hexham the Lancastrians under the duke of Somerset were de- 
feated. In 1536 the last prior was hanged for being concerned in 
the Pilgrimage of Grace. In 1761 many people were killed in a 
riot over enlistment. ‘The church and monastery were founded 
about 673 by Wilfrid, archbishop of York. The church in 678 
became the head of the new see of Bernicia, united to that of 
Lindisfarne about 821 and restored to the archbishop of York 
by Henry II, In 1545 the archbishop exchanged Hexhamshire 
with the king for other property. Hexham was a borough by pre- 
scription from 1276 until 1853. Many fairs and markets were 
granted from the 13th century onward. In the neighbourhood are 
market gardens, especially on the rich alluvium near Haugh lane. 
The chief industries are agricultural, including the marketing of 
cattle and other livestock, the making of agricultural implements 
and the buying and sorting of wool. 

HEYDEN, JAN VAN DER (1637-1712), Dutch painter of 
fown views, was born at Gorinchem, Neth. In 1650 his family 
moved to Amsterdam, where he lived for the rest of his life. 
Recurrent subjects in his paintings afford evidence of a journey 
to Brussels, Cologne and perhaps even farther, undertaken prob- 
he before his marriage in 1661. Later in life he may possibly 
Pi an visited London. Although he painted a few landscapes 
oan l-life Pictures, van der Heyden’s reputation rightly rests 
nan s architectural subjects—the town views which he painted 
ey In these he was unrivaled, for he succeeded in 
tation breadth and truth of general effect with remarkable at- 
dix the minutest details. His manner of separately realizing 
a m of his houses has never ceased to amaze as a teenies 
empath; S pictures are well composed and harmoniously coloured, 

2 ing contrasts of foliage and mellow brickwork. Although 
he the conviction of factual record, they are by no means 
tity S Sistealaaey truthful, for he often took liberties with actu- 
tülsof di i interests of design, sometimes fusing recognizable de- 
(4 erent towns in one composition. His Brandspuiten-bock 
te ene book”), published in 1690, contains etched illustra- 

iis, igh quality. He died in Amsterdam on March 28, 1712. 

i et de Groot, Catalogue of Dutch Painters, vol. viii anni 
(1936), ” Pe Hollandsche Schilderkunst in de tevenkends Ze vy = 


en ‘MANS, CORNEILLE (JEAN FRANCOIS) (1892 
čine gian physiologist, was awarded the 1938 Nobel prize for 
Carotid oe physiology for his discovery of the role played by 
Was born aortic structures in the regulation of respiration. He 
at et on March 28, 1892. After taking his ate: 

i in 1920 he studied physiology in Paris, e 
ite J adon and the United States, In 1930 he succeeded his 
inthe Uni Heymans (1859-1932), as professor of pharmacology 
tilaboratie ey of Ghent, His researches, which were begun in 
ogy o oe his father, were mainly concerned with the physi- 
€spiratory and circulatory systems. : 

pri "k for which he received the Nobel prize dealt with the 
bodies aa by the carotid sinus, the carotid body and the aortic 
ated in the neck in regulating blood pressure and respira- 


3J. F. 
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tion by their response to pressure stimuli and to changes in the 
oxygen tension of the blood. (W. J. Be.) 

HEYNE, CHRISTIAN GOTTLOB (1729-1812), German 
classical scholar and early scientific exponent of the significance 
of myth. He was born on Sept. 25, 1729, at Chemnitz, Saxony. 
His early life and his studies at Leipzig were made difficult by ex- 
treme poverty. In 1752 he went to Dresden at the invitation of 
Count von Briihl, prime minister of Saxony; but after long delay 
Briihl offered him only the wretchedly paid post of clerk in his 
library, In 1755 Heyne published his first edition of Tibullus and 
a year later his Epictetus and after an interval as private tutor 
looked forward to a better post in Dresden, but the bombardment 
of the city in 1760 ruined his hopes and destroyed his possessions, 
which included an almost finished edition of Lucian. In 1763, how- 
ever, he became a professor at Göttingen, where he remained until 
his death there on July 14, 1812. Though Heyne edited the Jliad 
and Pindar his devotion was primarily to the Romans and among 
them especially to Virgil, Horace and Tibullus, of whom he pub- 
lished various editions. He made his name by his commentaries, 
but in later life he somewhat neglected textual criticism. He at- 
tempted to enter imaginatively into the life of the ancient world 
and perhaps thus came to formulate his view of mythology as an 
expression of the inexpressible religious idea (see his Sermonis 
mythici seu symbolici interpretatio in Commentationes societatis 
regiae scientiarum Gottingensis vol. xvi, 1808). 

BrsriocrapHy—T. Carlyle, Miscellanies, vol. ii (1839; later en- 
titled Critical and Miscellaneous Essays), based on Latin biography 
by A. H. Heeren (1813); F. Leo, Heyne (1901); A. Hessel, Heyne als 
Bibliothekar (1928). 

HEYROVSKY, JAROSLAV (1890-1967), Czech chemist 
awarded the 1959 Nobel prize for chemistry “for his discovery and 
development of polarography” (g.v.), was born in Prague on 
Dec. 14, 1890. 

He was educated at the Charles University of Prague and at Uni- 
versity college, London, where he worked under Sir William Ram- 
say and F. G. Donnan and, in 1913, held the post of demonstrator 
in the chemistry department. Returning to the University of 
Prague he was in turn assistant in the chemistry department 
(1920), lecturer (1922), assistant professor (1924) and professor 
of physical chemistry and director of the Institute of Physical 
Chemistry (1926-54). Heyrovsky then became director of 
the institute of polarography of the Czechoslovak Academy of 
Sciences. The work which led eventually to the discovery of polar- 
ography was begun during his student days in London, when he 
investigated the electrode potential of aluminum at the suggestion 
of Donnan. 

The polarograph is an instrument for measuring the current 
which flows when a predetermined potential is applied to two 
electrodes immersed in the solution being analyzed. The first 
polarographic apparatus was made and described in 1925, but the 
method did not come into common use until some ten years later. 
Polarography permits of some determinations which are difficult 
or impossible to carry out by other means and the method finds 
increasing applications in both qualitative and quantitative chemi- 
cal analysis. Heyrovsky’s monograph Polarographie appeared in 
1941, In Nov, 1955 he revisited London to deliver his presidential 
address to the Polarographic society. He died in Prague on March 
27, 1967. 

a Development of Polarography,” Nature, 

Bee aa e ee D Principles and Applications of 


177:266-267 (1956); G. y 
h; d Other Electroanalytical Processes (1957). 
Polarography an er. c y RA J. Be) 


HEYSE, PAUL JOHANN LUDWIG VON (1830-1914), 
German writer, a prominent member of the traditionalist Munich 
school, was born in Berlin on March 15, 1830, the son of the phi- 
lologist K. W. L. Heyse (1797-1855). He studied classics and 
romance languages and then spent a year in Italy. In 1854 he 
was summoned to Munich by Maximilian II of Bavaria and soon 
found himself, with the poet Emanuel Geibel (g.v.) at the centre 
of a flourishing circle of men of letters, who attempted to keep 
alive a respect for artistic values in what they held to be an age 
of increasing philistinism. His many-sided talent made him a 
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worthy representative of the old classical-romantic culture, par- 
ticularly in the short story. He soon showed his mastery in a col- 
lection published in 1855 which contained “L’Arrabbiata” (Eng. 
trans. 1867). This is one of his best stories and is still widely read. 
He subsequently published many collections of stories, all of them 
marked by a strong emphasis on subtle and delicate psychological 
problems and a most carefully balanced and highly wrought style. 
Many of them are set in Italy and reveal his taste for the highly 
coloured and sculptural qualities he found there. His novels 
(Kinder der Welt, 1873, Eng. trans. Children of the World, 1882; 
Im Paradiese, 1875) were less successful, and he wrote a number 
of plays which are no longer read. For 30 years he was acknowl- 
edged as one of the important writers of the day, but in the 1880s 
he found himself opposed to the growing fashion of naturalism and 
his reputation waned. Nevertheless he was awarded the Nobel 
prize for literature in 1910. His Novellen are still considered to be 
among the masterpieces in the genre, and his translations from 
Leopardi and other Italian poets (/talienische Dichter seit der 
Mitte des 18. Jahrhunderts, 5 vol., 1889-1905) are among his best 
works. He produced also a considerable body of lyric poetry. He 
died at Munich on April 2, 1914. 

BreriocrapHy.—Gesammelte Werke, 15 vol., new ed. (1924). Corre- 
spondence with J. Burckhardt (1916), T. Storm (1917-18), G. Keller 
(1919), E. Geibel (1922), T. Fontane (1928), J. V. von Scheffel (1932). 
See his autobiography, Jugenderinnerungen und Bekenntnisse (1912); 
also P, Zincke, Paul Heyses Novellentechnik (1928); G. Kemmerich, 
Paul Heyse als Romanschriftsteller (1928) . (W. D. Wr.) 

HEYWARD, (EDWIN) DUBOSE (1885-1940), U.S. 
novelist, dramatist and poet, whose first novel, Porgy, was also 
a highly successful play, opera and motion picture. Born in 
Charleston, S.C., on Aug. 31, 1885, he was educated in private 
and public schools there. At the age of 17 he worked on the water- 
front, where he observed the Negro life that was to bulk large in 
his work. The novel Porgy (1925) was set in Catfish Row, a 
Charleston tenement. Heyward and his wife Dorothy dramatized 
it (1927) and in 1935 the opera Porgy and Bess was produced, the 
libretto and words being by Heyward and Ira Gershwin and the 
music by George Gershwin. A motion picture version appeared in 
1959. Other plays include Brass Ankle (1931), about miscegena- 
tion, and Mamba’s Daughters, also dramatized by him and his wife 
from the novel (1929). 

Heyward’s first published work was poetry, Carolina Chansons 
(1922) being a joint publication with Hervey Allen; other volumes 
include Skylines and Horizons (1924) and Jasbo Brown and Se- 
lected Poems (1931). Other novels include Angel (1926), about 
mountain people in North Carolina; Peter Ashley (1932), concern- 
ing pre-Civil War Charleston; and Star Spangled Virgin (1939), 
about the Virgin Islands during the New Deal. He died at Tryon, 
N.C., on June 16, 1940. 

See Frank Durham, DuBose Heyward (1954). 

HEYWOOD, JASPER (1535-1598), English priest and 
poet whose translations of Seneca had some importance in the 
development of English drama, was born in London in 1535, the 
son of John Heywood (g.v.). Educated at Merton college, Ox- 
ford, he entered the Jesuit society in Rome (1562) and became 
professor in 1564 at the Jesuit college at Dillingen, Ger. In 1 581 
Heywood replaced Robert Parsons as head of the Jesuit mission 
to England, and was imprisoned from Dec. 1583 to Jan. 1585, 
when he was exiled. Heywood died in Naples on Jan. 9, 1598. 

His English translations of the Troas (1559), the Thyestes 
(1560) and the Hercules Furens (1561) of Seneca were issued, 
To TE translations, as Seneca his tenne Tragedies, translated 

HEYWOOD, J OHN (b. 1497), English dramatist, one of the 
first professional writers of interludes, was probably the son of 
William Heywood, coroner of Coventry in 1505-06. In 1519 Hey- 
wood received a quarterly payment from the crown as “singer” 
and later he appeared as “player of the virginals.” From time to 
time he received grants which show that he was in favour at court 
under Edward VI and Mary. He may have owed his introduction 
to the court to Sir Thomas More to whose circle he belonged. His 
wife Joan was a daughter of the printer, John Rastell, who was 
More’s brother-in-law. He was attached to the old religion, and 
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in 1564 when a commission was appointed to enforce the Act of 
Uniformity he went into exile at Malines in Belgium, Frm hia 
he wrote in 1575 to Lord Burghley saying that he was an old 
of 78, and asking that his daughter might collect his Tents, 
date of his death is unknown. 3 

Heywood’s name was attached to four interludes, The 
called the foure P.P....A palmer. A pardoner. A potycary, 4 pi- 
ler (not dated, but printed c. 1544), is a contest in lying, easily Woy 
by the palmer, who said he had never known a woman out of De 
tience. The play of the wether (printed 1533) describes the chaotic 
results of Jupiter’s attempts to suit the weather to different pey. 
ple’s desires. A play of love (printed 1533) is an extreme instante 
of the author’s love of wire-drawn argument. Wytty and Wytly 
is more of an academic dispute than a play. Two pieces usually 
assigned to Heywood, though printed by Rastell without any a 
thor’s name, are A mery play between the pardoner, the frere, th 
curate and neybour Pratte (printed 1533, probably written much 
earlier), and A mery play Betwene Johan Johan the Husbande, Typ 
his Wyfe, and Syr Jhan the Preest (printed 1533), These tno 
pieces show the strong influence of More, but there seems no te 
son to deny them to Heywood. Heywood’s other works are A Dia 
logue conteining . . . all the proverbes in the English tongue (1546) 
and collections of epigrams, published together as John Heywood 
woorkes in 1562; ballads, one of them “The Willow Garland,” sug 
by Shakespeare’s Desdemona; and a long verse allegory entitled 
The Spider and the Flie (1556). 

BrstiocrapHy.—The 1562 Works and The Spider and the Flie, tt 
printed by the Spenser society (1867 and 1894) ; The Dramatic Writings 
of John Heywood, ed. by J. S. Farmer (1905) ; “Works” and Mid. 
laneous Short Poems, ed. By A. Milligan (1956). See also A. W. Reed, 
Early Tudor Drama (1926) ; S. A. and D. R. Tannenbaum, John Hey 
wood: a Concise Bibliography (1946); C. S. Lewis, English Literal 
in the Sixteenth Century Excluding Drama (1954). (X; N.D) 

HEYWOOD, THOMAS (1574?-1641), English playwright 
and miscellanist who excelled in dramas of domestic sentiment 
was born in Lincolnshire, probably in 1574. Cambridge wasi} 
parently his university and Emmanuel his college. Though his 
stay from 1591 may have been cut short, he left with somè chs- 
sical scholarship, acquiring later several modern languages. Phi 
Henslowe first mentioned a “bocke” by him in Oct. 1596. Thee 
after he was active as playwright and player until the late 16308, 
claiming in 1633 to have had “either an entire hand, or at the least 
a maine finger” in 220 plays. Twenty-four surviving plays ae 
generally accepted as by Heywood in whole or in part; and cast 
have been made out for shares in about 12 more. A 

His voluminousness, facility in collaboration and readiness W 
throw any material into a play made him, along with BEN 
Dekker, the best representative of the journeymen-playwigh 
who wrote primarily for immediate effect. He took more care It 
his middle and later years, as the appeal of the theatre to 
bourgeoisie diminished. But “the prose Shakespeare,” as fat 
Lamb called him, remained a practical purveyor of theatrical i 
making no high claims for his plays as literature and expla M 
that he was not anxious to usher them, “into the world in vaw 
to beare the title of Workes,” like Ben Jonson. If he bate 
times complacent, it was at his stage successes; aS when i Hf 
know not me, You know nobody (1605) so filled the cock?! it 
the printers pirated the play from shorthand notes; oF Chats! 
Ages were acted by two companies concurrently; or when C! 
and his queen saw Love’s Mistress three times in eight days- wot 
wood’s plays are theatrical mélanges, his recipe being tW° se 
contrasted plots with little integration and a lacing of 
ing. nel? 

In one prologue he boasts of the variety of plots on the hyj 
stage. He dabbled in every field; but he made that of ser, 
sentiment his own. It is the chief ingredient of his master the 
A Woman Killed with Kindness (1607), with its main plot al 
erring wife and the forgiving husband. The English a 
(1633) is a variant on the same theme; and so are the Jan a 
episodes of Edward IV, pts. 1 and 2 (1599), and the ‘Gen ) 
story in The late Lancashire Witches (1634, with Richar" 
Other plays with a domestic emphasis are How a man may 


s 08) 
a good Wife from a bad (1602), The Rape of Lucrece C 
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The Wise-woman Of Hogsdon (1638) and If you know not me, 

t. 2 (1606). i 
Mat 1 of the last-named play, with some scenes in part 2, is a 
chronicle-history of Elizabeth as princess and queen. Other 
chronicles, based on pseudo-history, are Nobody and Somebody 
(1606) and The Royall King, and The Loyall Subject (1637). 
Adventure plays include the naïve Foure Prentises of London 
(1615), The Fair Maid of the West (1631) and Fortune by Land 
and Sea (with William Rowley, 1655). The five Ages (Golden, 
Silver, Brazen and, in two pts., Jrom) are a mythological cycle 
dramatizing much of Heywood’s Troia Britanica, Lucian, Homer, 
Virgil and Ovid. Love's Mistress (1636) is a charming masque 
play also based on mythology. Still another group of plays are 
essays in Fletcherian romance: The Captives, A Maidenhead well 
lost (1635) and A Challenge for Beauty (1636). 

Heywood also wrote many books and pamphlets in prose, verse, 
oramixture of both. The verse is mostly included in Troia Bri- 
tamnica (1609), an engaging version of William Caxton’s Recuyel 
of the Histories of Troy with two further cantos of universal his- 
tory; The Hierarchy of the Blessed Angels (1635), a folio of 
angelology and diabolology with copious notes; Pleasant Dialogues 
and Dramas (1637), consisting of dialogues and miscellanea; and 
seven lord mayor’s pageants between 1631 and 1639. His celebrity 
as a symbolist in the pageants probably secured him his commis- 
sion to devise the carving for the “Sovereign of the Seas,” launched 
in 1637. He published A True Description of His Majesties Royal 
Ship in the same year. Other prose works are a translation of 
Sallust (1608) from the French; An Apology for Actors (1612); 
Gynaikeion: or, Nine Books of Various History; Concerning 
Women (1624); Englands Elisabeth (1631); The Exemplary 
Lives... of nine of the most worthy Women of the World 
(1640); and The Life of Merlin (1641). From 1635 on Heywood 
tumed out 12 or more pamphlets coming down, not altogether sur- 
prisingly, on the anti-Laudian and Parliamentary side. 

Heywood was married, perhaps twice, and had several children. 
He was buried in Clerkenwell, London, where he had lived for 
many years, on Aug. 16, 1641. 
pbisuockarny.—A, M. Clark, “Bibliography of Thomas Heywood,” 
Hen Oxford Biblio. Soc., I (1925). See also P. Aronstein, “Thomas 

‘ywood,” Anglia, XXXVII (1913) ; O. Cromwell, Thomas Heywood: 
lt in the Elizabethan Drama of Everyday Life (1928); A. M. 

ark, Thomas Heywood: Playwright and Miscellanist (1931); F. S. 

oas, Thomas Heywood (1950) ; and M. Grivelet, Thomas Heywood et 

drame domestique élisabéthain (1957). (A. M. Cx.) 
„EYwoo0D, a municipal borough (1881) in the Heywood and 
ay parliamentary division of Lancashire, Eng., 9 mi. (14 km.) 
i n Manchester by road. Pop. (1961) 24,090. It owes its rise to 
iS er of the statesman Sir Robert Peel, who introduced cotton 
+ facturing, Spinning concerns now produce a wide range of 
a re Other industries include tanning, engineering, papermaking 
A ae Weaving. There is a Royal Air Force maintenance unit 
i e Mtskizts, Queen’s park covers 43 ac. and has an open-air 

i attractive countryside lies not far from the town. 

EE (W. R. P.) 

Š L ZEKIAH (Heb. Hizorva; Gr, Ezexias), son of Ahaz, de- 

Po and 13th successor of David upon the throne of Judah at 
icalaccou Though there are chronological difficulties in the pr 

a ai Hezekiah was on the throne from about 715 B.C. un 
i combo? a period when the Assyrian empire was consolidating 
a of Palestine and Syria. Hezekiah’s father had placed 
tect p der the Assyrian suzerainty in 735 B.C., in order to pro- 
ect his land from th x dom and the Phi- 
Istine cities of m the attacks of Syria, Israel, E om anı miir 

aes se the coastal plain. The rule of Hezekiah was ma 4 

Ce, so T ent policy of religious reform and political ee z 
bremacy T as it was possible in view of the Assyrian tary 

Beaks 3 
in began his reign as a vassal of King Sargon II of Assyria 
i B.c.), probably in 715 B.C., and shortly afterward the 

f Ashdod led a rebellion, attempting to obtain the sup- 
K dah, Edom, Moab and Egypt. Whether H a 
ttgon call Part in this rebellion is not known for certain, Ao 
teferrin, ies himself the “subduer” of the land of Judah, probably 

© some event of the year 710 when he crushed the re- 
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bellion. At the accession of Sennacherib (705-681 B.c.), further 
rebellions broke out all over the empire. The Babylonian vassal 
Merodach-baladan (Marduk-apal-iddina) allied himself with Elam, 
and even sent emissaries to Hezekiah (II Kings xx, 12-19) to or- 
ganize a concerted resistance to Assyria. Hezekiah may have been 
the leader of the resistance in Palestine, which included the city- 
states of Ascalon and Ekron, and obtained the support of Egypt. 
In preparing for the inevitable battle, Hezekiah strengthened the 
defenses of the city, and dug out the famous Siloam tunnel (II 
Kings xx, 20; II Chron. xxxii, 30) which brought the water of 
Gihon spring to a reservoir inside the city wall. The tunnel’s com- 
pletion was commemorated by an inscription, discovered in 1880. 

Sennacherib put down the rebellion in 701 B.C., capturing in rapid 
succession Sidon (which had also offered resistance), Ascalon and 
Ekron; Jerusalem was spared only on payment of a heavy tribute, 
An Egyptian army led by Shabaka of the 25th (Ethiopian) 
dynasty, which came to the help of the rebels, was defeated near 
Eltekeh in the coastal plain, Hezekiah had to capitulate after a 
siege of undetermined duration, during which 46 of his walled 
cities were taken and much of the territory of Judah placed under 
the control of Ashdod, Ekron and Gaza. The biblical account in 
II Kings xviii, 13-16 agrees very well with the information given 
in the annals of Sennacherib, though there are minor differences 
in detail. The event was thoroughly disastrous to Hezekiah. 

The narrative in II Kings xviii, 17—-xix, 37, which tells of a 
miraculous deliverance of Jerusalem by a plague that struck the 
Assyrian army, can hardly be based upon the events of 701 B.c. 
On the other hand, numerous authentic historical events are re- 
ferred to, and the narrative cannot be dismissed as unhistorical. 
Since the mid-19th century it has been suggested by various schol- 
ars that Sennacherib actually did invade Palestine a second.time, 
besieged Jerusalem and defeated an Egyptian army led by Shab- 
aka’s successor, Taharqa, who came to the throne in 689 B.C. 
This “two-campaign theory” makes it possible to account for the 
ancient Judaean doctrine of the “inviolability of Zion” and the 
prophecies of Isaiah that supported Hezekiah’s policy of resistance 
(II Kings xix, 20-34), which can hardly be assigned to 701 B.C. 

To the biblical narrator, Hezekiah’s religious reform was of 
greatest interest. Since the cult of the Assyrian gods was a part of 
a vassal’s obligation, any rejection of foreign gods was equivalent 
to rebellion. Hezekiah’s religious and political policy was thus 
unitary, based upon the conviction that the welfare of Judah de- 
pended upon a firm adherence to its own inherited religious tradi- 
tions and practices. The age of David, the Judaean golden age, 
was the model, and there are indications that Hezekiah had some 
hope of reuniting under a single rule the two parts of the Israelite 
people, Israel and Judah. The inspiration of past ages found ex- 
pression not only in religious and political reform; especially in con- 
trast to the sad picture of the realities of the political situation after 
the catastrophe of 701 8.c. there was a yearning for an ideal king 
who would bring about a rule of justice, peace and freedom (Isa. 
xi, 1-9; ix, 2-7). Fame i 

‘BrstiocrapHy.—For the Assyrian inscriptions see J. Pritchard, An- 
cient Near Eastern Texts Relating to the Old Testament, pp. 282-288 
(1950). For discussions of this period, see J. Bright, A History of Israel, 

p. 261-271, 282-287 (1959); W. F. Albright, Bulletin of the American 
School of Oriental Research, 130:8-11 (1953), 141:23-26 (1956); M. 
Noth, The History of Israel, 257-269 (1958) ; A. L. Oppenheim, Sen- 
nacherib,” in The Interpreter’s Dictionary of the Bible, vol. iv, pp. 270- 
272 (1962). (G. E. Me.) 

HIALEAH, a city of Florida, U.S., in Dade county and part 
of greater Miami, is widely known for the Hialeah racecourse, 
maintained as a public park, which annually attracts many visitors, 
exclusive of the racing season, to the exquisitely landscaped 
grounds. Hundreds of flamingos live on islands in the enclosed 
lake of the course, and are “paraded” annually on Flamingo day 
around a part of the infield turf. The birds were originally im- 
ported from Cuba, but most of the present flock was raised at 
Hialeah, where they were successfully propagated outside their 
native habitat. Their wings are clipped to keep them in the park. 

Founded as a suburb of Miami in 1922 by James Bright, pioneer 
stockman, and Glenn Curtiss, aviation promoter, the city was in- 
corporated in 1925. Hialeah developed as a distribution and 
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manufacturing centre for processed foods, bricks, glass fibre, 
steel and concrete products, furniture and fabricated homes. With 
a navigable canal, two railroads, several federal and state highways, 
the city has solicited commercial enterprises for its industrial 
parks. More than 10,000 residents of Hialeah are employed in 
the airline shops and offices at the nearby Miami International 
airport. 

Points of interest include the Fire Engine museum with its 
collection of fire fighting equipment, two automobile race tracks, 
the nearby jai alai frontón and Miami-Battle Creek sanitarium. 

Hialeah grew slowly with a population of 3,958 by 1940 and 
participated in the phenomenal growth of the city of Miami and of 
Dade county after World War II. By 1950 the population had 
reached 19,676; in the special census of 1955, 43,135; and 66,972 
in 1960, For comparative population figures see table in FLORIDA : 
Population. (J. E. D.) 

HIAWATHA (“he makes rivers”), a legendary chief (c. 
1450) of the Onondaga tribe of North American Indians. The 
formation of the League of Five Nations, known as the Iroquois, 
is attributed to him by Indian tradition. In his miraculous char- 
acter, Hiawatha is the incarnation of human progress and civiliza- 
tion. He teaches agriculture, navigation, medicine and the arts, 
conquering by his magic all the powers of nature which war 
against man. He was adopted as the hero of the well-known poem 
by Longfellow. 

HIBBING, a village of St. Louis county, Minn., U.S., 76 mi. 
(122 km.) N.W. of Duluth, centrally located on the Mesabi range 
1,527 ft. (465 m.) above sea level. Organized as a lumbering cen- 
tre and named after Frank Hibbing, a timber cruiser, it was platted 
and incorporated in 1893. Digging a well to secure drinking water 
resulted in the discovery of iron ore. The finding of rich deposits 
under the village streets in 1919 caused the entire village to be 
moved one mile south. Old Hibbing became the site of one of the 
world’s largest open-pit mines, 400 ft. (122 m.) deep and covering 
1,300 ac. (526ha.). Wealth derived from the mines is evidenced by 
a combined high school-junior college erected in 1921 costing $3,- 
800,000. Mining over 121,000,000 tons of ore during World War 
TI exhausted the rich deposits and the village, again relocated by 
1950, turned to the processing of nonmagnetic taconite and the 
promotion of a strong retail trade. The original Northland-Grey- 
hound bus line was established near Hibbing in 1926 by Carl E. 
Wickman and Andrew G. Anderson. For comparative population 
figures see table in M1nNEsoTA: Population. (E. F. Gr.) 

HIBERNATION AND ESTIVATION, broadly speaking, 
are states of dormancy in which bodily functions and activities of 
certain animals are greatly reduced. During hibernation, com- 
monly known as winter sleep, certain animals endure prolonged 
periods of cold. Estivation, or summer torpidity, is a comparable 
state of suspended animation entered into by some animals in pe- 
riods of heat or drought. Both hibernation and estivation permit 
survival during periods when food supply is short. While cold is 
usually considered as the most important stimulus for hibernation, 
other environmental factors as well as internal seasonal rhythms 
must be recognized as playing some part in bringing on the sleep. 

There is a fascination for man in those warm-blooded animals 
that can hibernate, partly because man cannot do it and partly 
because of the hope that man might prolong his own life if he 
learned how to survive near-freezing body temperatures. By mid- 
20th century lowered body temperature (generalized hypothermia), 
induced during general anesthesia, had been used in surgery of the 
heart and brain, 

Many living cells, such as sperm for artificial insemination and 
red blood cells for transfusion, can be stored frozen, and some 
very small organisms can be repeatedly rapidly frozen and thawed 
without apparent damage. The harm of freezing comes from the 
slow formation of ice crystals. Some living tissues can be cooled 
rapidly in liquid air to a solid state and later rewarmed rapidly 
without harm. In slow freezing there are changes in the distribu- 
tion of water and salts that kill cells. For living cells to endure 
storage ina frozen state, they must undergo preliminary dehydra- 
tion and salt dilution by some nonaqueous solvent. 

Probably no animal can withstand freezing of all its body water 


and still recover afterward, but a few mammals haye been from 
experimentally to the extent of becoming rigid for a 
and have recovered. Although the outer tissues of fish Canby 
frozen, reports of complete freezing of fish appear fallacious, 

Many insects are frozen for long winter periods. In these 
sects there is some dehydration during gradual winter-harden 
and their body fluids become supercooled by many degree d 
the temperature falls below the freezing point, yet the body fu 
remain liquid; but if an ice crystal forms, the temperatute rise 
rapidly to the freezing point. Some animals can remain inas al 
cooled condition for long periods; certain fish in deep fjords livein 
this state permanently. 

Hibernation by Mammals and Birds—So-called yam, 
blooded (homoiothermic) animals are distinguished from so-called 
cold-blooded (poikilothermic) ones in having higher metabolism, 
hence greater heat production; in being protected against heat lig 
by insulation of fur, feathers and subcutaneous fat; by being abl 
to divert warm blood away from the body surface; but most ofl 
by having a temperature-regulating centre (“thermoregulatot”) it 
the brain. When the temperature centre of a homoiothermic ani 
mal is stimulated, either by nerve impulses from skin cold recepton 
or by direct cooling of the blood, various protective mechanisms at 
called into action and body heat is conserved. The first protective 
responses against cold are the diversion of blood from the skin to 
the interior of the body, the improvement of insulation by erectin 
of fur or feathers and then the increase of heat by shivering. Ast 
of responses in the opposite direction serves to increase heat tis 
sipation when the temperature centre is activated by high tempert- 
tures. Hormonal responses occur to each temperature stress. 

All mammals and birds show fluctuations in body temperatut 
characteristic of the time of day or night. Night prowlers ot 
fliers have their sleep period of low body temperature in the diy 
time. In some bats heat regulation lapses during rest and they 
enter a torpid state: during each day’s sleep they go into a conditio 
similar to winter dormancy, with their body temperature drops 
to near air temperature, Similar cessation of activity, slowdom 
of heart and breathing and fall in body temperature, occurs M 
sleeping hummingbirds, some swifts ‘and poorwills. This cooling 
during sleep conserves body reserves but it delays the ami 5 
becoming active on awakening. Primitive mammals such as 
monotremes (platypus, spiny anteater), marsupials (kangar 
opossum) and edentates (sloth, armadillo) tend to have lonen 
peratures normally than other mammals. Seasonal hibet 
found among the monotremes, insectivores (shrews, hedant 
andinsect-eating bats. Best-known hibernators are rodents of 
perate and arctic latitudes; e.g., ground squirrels, wood “6 
marmots, hamsters, dormice. (ut 

The warm-blooded animals that can hibernate are able to 
down the setting of their thermoregulators, so to speak, ae 
over a wide range of environmental temperature they are e 
tially cold-blooded. They then enter a sleep in which ee e 
temperature fluctuates with the temperature of the air aroun is 
Some animals pass abruptly into the hibernation state, © s gi 
quire much preparation. Some, such as ground squirre , 
much fat prior to hibernation and all body fats change t0 nol 
saturated form. Others, for example hamsters, store UP mua 
and delay entrance into hibernation. 


few mitg 


line; the alpine marmot burrows 9 ft. into the ground, 
peta as much as 30 ft, and closes the entrance with § 
y. bu 
Hibernation is normally initiated by cold temperate fie 
it may be hastened by lack of food, shortened days and 0 jati 
tors. As an animal enters hibernation, its temperature m 
becomes poor; when its body temperature falls, it fails ing 2 
in the usual manner by fluffing fur, shivering and in ai, of 
tabolism. The body temperature falls to conform with 
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air and may g0 down to a few degrees above freezing (39°-41° 
F). Breathing becomes slow and irregular, the heart beats very 
owly (7 to 10 times per minute, compared with the 300 per 
minute normal in the ground squirrel) and metabolism is re- 
duced by 30 to 100 times. Various nervous reflexes cease to 
function when the body temperature falls to 64°-77° F.; and elec- 
trical activity of the brain is no longer detected at below 52°-66° 
F, (The exact limiting temperature may vary for each animal 
species.) Throughout hibernation the breathing centre remains 
sensitive to carbon dioxide. During the sleep, body fats are slowly 
wed up; a brown bat may lose 35% of its weight and a fattened 
ground squirrel 80% during a winter. 

Jf the air temperature drops to freezing (32° F.), many hiber- 
mtors begin to breathe faster; they raise their heat production 
ad maintain their body temperature at about 39° F.; some 
awaken, Those that fail to respond to the freezing air die as a re- 
sult of the extreme cold. Many hibernators awaken periodically 
during the winter, some of them to feed and drink. Bats ap- 
parently are not stimulated to awaken by extreme cold but they 
usually hibernate in comparatively warm moist caves and move 
about occasionally. The energy expended by a ground squirrel in 
awakening every 11th day has been calculated to be more than that 
used during the entire 10 intervening days of dormancy. 

Arousal from hibernation is a dramatic process. It can be 
dicted experimentally by a rise in temperature, by mechanical, 
sound and other stimulation. The body temperature may rise by 
asmuch as 86° F. during three or four hours. The warming proc- 
ss of a hibernating mammal uses self-produced heat in contrast 
tothe warming of a cold-blooded animal, which absorbs heat from 
outside. The heart begins to beat regularly, breaths come more 
frequently, heat is produced by heart and chest muscles and the 
anterior half of the body warms before the hind part. The region 
of the brain concerned with autonomic function is active before 
higher centres, As the animal warms, its oxygen consumption 
— the normal level, and muscular activity begins irregu- 
riy, 

Many body functions in hibernators are different from those in 
tonhibernators, but the most important seems to be the setting 
down of the thermoregulator to a little above freezing tempera- 
ture. The net effect is to permit the animal to remain alive with- 
out additional food during the period when temperatures are low 
ad food is scarce, 

Many mammals sleep a great deal during the winter but do not 
k mate; that is, their body temperature remains high. Bears, 
caw Pocket gophers, chipmunks and opossums take long winter 
ries Brown and black bears enter protected dens; the anus 
4 th plugged with a tappen composed partly of pine needles, 
ey do not defecate until spring. However, the young are 
om during the winter. 
Py of hibernation among birds have been made for certain 
P tie or goatsuckers (Caprimulgidae). Some birds are able 
Ai ieee the vicissitudes of cold weather; but many others, 
vit mais Pent insulation to survive long, cold winter ighis 
aton Ree migrate to warmer climates. (See also BRD; Mr 
MON, Bip, 

ai tation and Estivation by Cold-Blooded Verte- 
tected Hae winter many amphibians become inactive in a pro- 
fogs burr, e. At low temperatures aquatic amphibians such as 
topid a into bottom mud. Reptiles also spend the winter in a 
tiver bott, €. A few fish spend long periods resting on the lake or 
tre, M. cn or in mud when their activity is limited by tempera- 

Many ae fish, however, continue to be active in winter. i 
not so ¢ptiles, amphibians and fish undergo estivation broug! i 
Water tu TS by heat as by drought. Crocodiles, alligators 7A 
togs hay es may remain buried in mud until water reappea 5 
thie be © frequently been dug out of clay near the edges o 
tral Ma and streams, The bladder may retain water; Aus- 

E best T are said to use such frogs as a source of v 
(ox), ieee of estivating fish are the dipnoans oF bce 
Wud When ¢ African lungfish Protopterus burrows deep into tae 
s but ito SAMP stream starts to dry. The gills ee 

reathes by means of its gas bladder and in its torpi 
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state uses fat reserves slowly. Its bladder accumulates quantities 
of urea, but when the fish is released by the rains it reverts to the 
excretion of ammonia. 

Invertebrates.—Many fresh-water protozoans form cysts un- 
der such adverse conditions as cold, heat, drying or fouling of the 
water in which they live. Encystment is entered by some proto- 
zoans in the normal process of reproduction and dispersal. The 
protozoan secretes a protective cyst wall, which may be either 
carbohydrate or keratinous in nature, and a transparent inner mem- 
brane, Reorganization of cell contents occurs. Encysted proto- 
zoans may survive high heat, subfreezing (liquid air) temperatures 
and drying. There are reports of revival of soil flagellates and 
amoebae from cysts that had been dried for more than 40 years. 
Cysts of ciliates attached to grass survive long periods of drought. 
In suitable surroundings and temperature excystment occurs in a 
few minutes. 

Fresh-water sponges (g.v.) form resistant gemmules, and bryo- 
zoans (see Bryozoa) form statoblasts as part of their normal life 
cycles. Both gemmules and statoblasts are surrounded by a 
hardened, resistant double membrane and may survive repeated 
freezing and drying. Some of the fresh-water Copepoda and 
Tardigrada (qq.v.) form resistant cysts in unfavourable conditions, 
either winter or summer. Land snails protect themselves for either 
hibernation or estivation by closing the shell mouth with a re- 
sistant, sometimes calcareous, membrane. Slugs burrow into the 
soil and protect themselves with a mucous mantle. Desert snails 
may survive several years without food or water in a state of 
estivation. 

Insects winter in several ways, many as nymphs or pupae in a 
state of diapause or rest. Diapause can be brought on by cold or 
lack of food and water; some species, such as meal moths and blow- 
flies, breed continuously in favourable conditions, but enter dia- 
pause in unfavorable conditions. In other species, particularly 
certain moths and butterflies, pupal diapause is a necessary stage 
of the life cycle, and the butterfly or moth cannot emerge until 
diapause is broken by exposure to cold. Other insects, for example 
mosquitoes, spend the winter as resistant eggs, and many spend it 
as larvae or adults. These may seek locations protected from 
freezing, or a place where only their outer layers may freeze. In 
preparation for wintering they become somewhat dehydrated, and 
may contain more bound and less free water than previously. They 
may become supercooled by about 41°-68° F., and thus they do 
not freeze. Experiments indicate that when invertebrates do 
freeze, only slightly more than half their body water is frozen. 

Various animals suspend vital activities in different ways dur- 
ing periods of prolonged cold and drought. Cold, especially gradu- 
ally decreasing temperatures, is only one stimulus, perhaps the 
most important, for hibernation. And drought is only one of the 
stimuli for estivation, Investigations of the processes of hiber- 
nation and estivation may aid in bringing about an understanding 
not only of the limits of vital function but also of the preserva- 
tion of tissues in a state of suspended animation. See also ANIMAL 
Heat; and references under “Hibernation and Estivation” in the 


Index volume. 

See C. P. Lyman and P. O. Chatfield, “Physiology of Hibernation 
in Mammals,” Physiol. Rev., 35:403 (1955) ; C. Kayser, The Physiology 
of Natural Hibernation (1961). (C: L. Pri; X.) 

HIBERNIA, in ancient geography, one of the names by 
which Ireland was known to Greek and Roman writers. Other 
names were Ierne, Iouernia and (H)iberio. All these are adapta- 
tions of a stem from which Erin and Eire are also derived. The 
island was known to the Romans through the reports of traders, so 
far at least as its coasts, but never became part of the Roman em- 
pire. Agricola (c. AD. 80) planned its conquest from Britain, 
which he judged easy, but the Roman government forbade it. See 

nD: History. 
HIBISCUS, a genus of plants of the mallow family (Malva- 
ceae), comprising about 150 or more species of herbs, shrubs and 
trees, native to temperate and tropical regions but most abundant 
in the latter. They bear palmately veined, lobed or parted leaves 
and mostly bell-shaped, frequently very large, scarlet, pink, yellow 
or white flowers, with the parts, except the numerous stamens, 
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5 usually in fives. A few species 
yield food and fibre products, but 
in Great Britain they are grown 
chiefly,and in the U.S. frequently, 
for ornament. Representative 
economic species are H. esculen- 
tus (okra or gumbo) ; H. tiliaceus, 
the mahoe, a tropical plant that 
yields a fibre; and H. sabdariffa, 
the roselle, the cooked calyx of 
which has a cranberrylike flavour 
and is used in the- southern 
United States. Among the best- 
known ornamental species are H. 
syriacus (rose of Sharon or 
shrubby althea); H. rosa-sinensis 
(rose of China or shoeblack plant, 
widely cultivated in many hand- 
some varieties); and H. trionum 
(flower of an hour). The North 
American rose mallow, swamp 
mallow or sea hollyhock (H. 
moscheutos) is native to salt or 
brackish marshes near the coast 
from Massachusetts to Florida and occurs sparingly, westward to 
Indiana and Missouri, in fresh marshes. It is the source of many 
fine garden forms cultivated for ornament. These varieties, which 
are treated as annuals or perennials, require deep, rich, moist soil. 
They may be grown from seed or roots; hardy late summer and 
fall bloomers in temperate regions, they may benefit from a mulch 
during the winter. See MALVACEAE; OKRA. (N. Tr.; X.) 

HICKES, GEORGE (1642-1715), English clergyman and 
scholar, one of the most thoroughgoing nonjurors (q.v.) and 
Jacobites, was born in Yorkshire on June 20, 1642. Educated at 
Cambridge, he was appointed rector of St. Ebbe’s, Oxford (1675); 
vicar of All Hallows, Barking, Essex (1680); chaplain to the king 
(1681); and dean of Worcester (1683). He opposed both James 
Il’s Declaration of Indulgence and Monmouth’ rising, though he 
tried in vain to save from death his nonconformist brother John, 
who had joined Monmouth. At the revolution Hickes, as a non- 
juror, was suspended and in 1691 deprived of his deanery. After 
a period of concealment in London, he was sent by the other 
nonjurors to James II in France to discuss episcopal succession; 
on his return he was secretly consecrated suffragan bishop of 
Thetford. He died on Dec. 15,1715. Posthumous publication of 
his The Constitution of the Catholic Church and the Nature and 
Consequences of Schism (1716) gave rise to the celebrated Ban- 
gorian controversy (see Hoapty, BENJAMIN), 

Hickes was a profound scholar in Hebrew, Anglo-Saxon and 
theology. While a Jacobite fugitive he published in 1705 his 
study in the comparative philosophy and the history of England, 
Linguarum veterum septentrionalium thesaurus grammatico-criti- 
cus et archaeologicus, which won him a European reputation. 
Among his other works are his two treatises of 1707, Of the Chris- 
tian Priesthood and Of the Dignity of the Episcopal Order. 


See J. H, Overton, The Nonjurors (1902) ; S. C. Carpenter, Eighteenth 
Century Church and People (1959). 


HICKOK, JAMES BUTLER (“Wu Bri”) (1837-1876), 
U.S. marshal, soldier and scout, was born May 27, 1837, at Troy 
Grove, Ill. Early in life he became recognized as an excellent 
pistol shot. In 1855 he went west where for a time he drove a 
stage over the Santa Fe and Oregon trails. He had many violent 
encounters, Once he was almost fatally injured from an attack by 
a cinnamon bear which he killed with a knife. In 1861 he fought 
singlehandedly the McCanles outlaw gang at Rock Creek Station 
in Jefferson county, Neb., killing McCanles and two of his men. 
During the American Civil War he served as a scout in the Union 
army. His career as an Indian fighter and as a U.S. marshal at 
Hays City and Abilene, Kan., led to numerous combats with 
thieves and outlaws, For a brief period of time he was an unsuc- 
cessful member of one of William (“Buffalo Bill”) Cody’s famed 
Wild West shows. When not otherwise employed, Hickok liked 
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to ble at cards, and it was while playing in a ker 
Deecwood city, Dakota Territory, that he was fatally Pe 
behind by Jack McCall, Aug. 2, 1876. oi 

See William E. Connelley, Wild Bill and His Era (1933) ; Richa 
O'Connor, Wild Bill Hickok (1959). (0.0. Wy 

HICKORY, the common name for the genus Carya, of te 
walnut family (Juglandaceae), and one of the most valuable timber 
and nut-producing groups of 
hardy trees indigenous to eastern 
North America. They are all 
fast-growing tall trees, often 
reaching 100 ft., whose pinnately 
compound leaves turn yellow be- 
fore dropping in autumn. The 
most important of the genus is 
the pecan (g.v.; C. illinoensis). 
The other Carya species are the 
hickories proper. 

The recognized American spe- 
cies are native to the eastern U.S., 
westward to Texas and Nebraska, with a few species extendi 
into southeastern Canada and northern Mexico, These are tht 
bitternut, C. cordiformis ; black, C. texana; Carolina, C. caroline: 
septentrionalis ; Fernow, C. fernowiana ; hammock, C. ashei; mok 
ernut, C. tomentosa; nutmeg, C. myristicaeformis; pignut, 0. 
glabra; red, C. ovalis; sand, C. pallida; scrub, C. floridana; shag 
bark, C. ovata; shellbark, C. laciniosa ; swamp, C. leiodermis; and 
water, C. aquatica. A few hickory species, including C. cathy. 
ensis, C. poileana and C. tonkinensis, are found in southeast Asin 
along with the closely related trees of the genera Annamocarya al 
Rhamphocarya, Fossil forms referred to Carya have been found 
over wider regions, including western U.S. (including Alaski), 
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Greenland, Iceland, Europe and a considerable part of China. 
All hickories are nut bearers; the shagbark, shellbark and Caro 
lina hickories and their hybrids are of particular value on this 


count. Bitternut and water hickory are inedible because of tannin 
in the skin covering their convoluted kernels, but a few peat 
bitternut and shagbark-bittemt 
hybrids are cultivated for thi 
nuts and are among the mostmi 
orous trees of the genus. May 
| hickories have special ornamet! 
value, since the foliage ism 
green in summer and may becom 
bright yellow in fall. Tem 
© of all hickories is valuable as m 
and that of shagbark, shell! i 
' Carolina, mockernut, pigaut 1 
$ red is much panes as matel 
making tool handles. ne 

Although cultivated to # i 
ited extent, the shagbark S 
+ bark and hybrid hickor 
3 propagated in numerous oF ii 
Tl that yield high-quality nuts 

J ther northward than the i 
Among the pomological vat 
are the shagbarks Harel se 
No. 54, Anthony, Bernath, <i 
Fox, Grainger, Neilson, a 
nerling, Shaul, 
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Weschcke d 
(CARYA OVATA) £ 


Wilcox; the shellbarks 
Ross Etter No. 9 and Wagner; and the hybrids De Aes ý 
banksand Stratford. The first two shagbarks and the ae wet 
brids are among the few that appear permanently compat bib 
grafted on stock of the bitternut species. Shagbark, $ in 
pecan and hybrids between them make more useful stocks K 
eries, Grafting is by bark, modified cleft or plate budding Fast 

Pleas is the only pecan-bitternut hybrid with good- Xì) 
nuts, See also Nur. (J. S sues 

HICKS, ELIAS (1743-1830), U.S. Quaker liberal, 1 p i 
in the early days of the abolition movement, was bo™ 
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Hempstead plains, Long Island, N.Y; on March 19, 1748. A car- 

ter’s apprentice, he married Jemima Seaman in 1771 and settled 
onthe Seaman farm at Jericho, LI. Recorded a minister in 1778, 
he repeatedly passed through the British and American lines during 
the Revolutionary War. On horseback or by gig he journeyed 
49000 mi. in the ministry, from Canada to North Carolina and as 
far west as Richmond, Ind. Walt Whitman wrote of the “pleading, 
tender, nearly agonizing conviction of Hicks’s speech. Hicks 
urged the Society of Friends to establish local schools and helped 
found an important boarding school. After assisting in freeing 
the Society of Friends of slavery, he worked for general abolition. 
He urged a boycott on the products of slave labour and advocated 
the establishment of an area in the southwest as a home for freed 
saves. Several editions of his Observations on the Slavery of the 
Africans and Their Descendants (1811) were published. He helped 
secure legislation bringing slavery to an end in New York state. 
Hicks’s sermons dwelt much on simplicity, temperance and peace. 
He combined the Quaker teaching of God’s individual guidance 
with the use of human reason, and was one of the first teachers of 
the doctrine of progressive revelation. He successfully opposed 
the adoption by the Baltimore yearly meeting in 1817 of a set 
creed, Called a heretic for opposing the rising evangelical move- 
ment among Friends, he was unjustly held responsible for the 
Quaker schism in America of 1827-28. His followers, who called 
themselves the Liberal branch, were termed Hicksites by the ortho- 
dox party, which in the beginning they outnumbered. (See 
Frenps, Society or: History.) Hicks died at Jericho on Feb. 
27,1830. 

Hicks’s A Series of Extemporaneous Discourses was published in 
1825, his Journal in 1832 and his Letters in 1834, 

See B. Forbush, Elias Hicks: Quaker Liberal (1956). (B. Fx.) 
HICKS, THOMAS HOLLIDAY (1798-1865), U.S. poli- 
tician, governor of Maryland at the outbreak of the Civil War and 
largely responsible for Maryland’s remaining in the Union, was 
bom on a farm in Dorchester county, Md., Sept. 2, 1798. He 
became a constable when 21 years old and was elected sheriff when 
26. In 1830 he was elected to the state legislature; in 1836 he was 
made a member of the electoral college; in 1838 was appointed 
tegister of wills in his home county, a position he held for almost 
17 years. He was elected governor of Maryland in 1857. 

The state was divided on the question of secession. The south- 
tm and eastern parts generally favoured the cause of the seceding 
states; the northern and western counties did not. In 1860-61 
ms resisted great political pressure to call a special session of 

estate legislature, avoiding any official action on secession. This 
a the fact that the state lay north of Washington and quickly 
ie under control of the federal government at the outbreak of 
ud ar kept Maryland from joining the Confederacy. Hicks 
died ate the state in the U.S. senate from 1862 to 1865. He 

at Washington, D.C., on Feb. 13, 1865. 

Tove (a contraction of hijo de algo, literally “son of 
i ae ) a Spanish term formerly denoting a person enjoying 
itherted | of knight, either by direct grant from the crown or by 
fiodalgo Privilege. The term appears during the 12th century as 
ie Iter aud fidalgus (filius de algo); hijodalgo and then hidalgo 
whole (c orms. The term could be applied to the nobility as a 
eser ot ieee) but in general was used to distinguish the 
tetry (ashen from the magnates (ricos hombres) and the ordinary 

ost taxati alleros villanos). The hidalgo enjoyed exemption from 

i caste ie but could not practise a craft or trade without sd 
dass in ae Because of the severe demands on the en 
tended ieval Spanish wars, the status had continuously to be 
{otal pom and hidalgos finally formed a sizable minority of the 

pulation, 

(1960) ALGO, an inland central plateau state of Mexico. Pop. 
San tis P 598. Area 8,103 sq.mi. It is bounded on the north by 
bya ar otosí and Veracruz, on the east by Puebla, on the sou 

Hidalgo a of Mexico and Tlaxcala and on the west by Queretaro. 
Stablishe as part of the state of México until 1869 when it was 
ttiot Mi aS a separate state in honour of the revolutionary pa- 
iruga uel Hidalgo y Costilla (q.v.), the priest who began the 


Tugel, A nag 
ee which ended in Mexico's independence from Spain in the 
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early 19th century. Its northern and eastern parts are among the 
most mountainous in Mexico. The peak at Navajas reaches 10,- 
538 ft. and is near the spot where the Aztecs obtained obsidian 
for their knives. The south and west of the state is relatively flat 
and semiarid elevated tableland, sloping off into tropical lowlands. 
In the plains area is Lake Metztitlan and the valley of Tulancingo, 
centre of textile industries. 

Hidalgo has a number of natural thermal baths, such as those at 
Ixmiquilpan. With cool to temperate climates and considerable 
ranges of moisture, a variety of agricultural products are cultivated 
including rice, cereals, coffee, maguey (American aloe) for pulque, 
peppers, tobacco, fibres and woods. Hidalgo is one of the most 
highly mineralized states of Mexico. The first mines were founded 
in 1534 in Pachuca, and the government-owned Cia. del Real del 
Monte y Pachuca is one of the most extensive properties in the 
world. Much of the silver carried to Spain by the famous “silver 
fleet” came from the rich mines of Hidalgo. Silver, gold, mercury, 
copper, iron, lead, zinc and antimony as well as sulfur, jasper, opals 
and a little coal are produced. Although fairly well urbanized, 
Hidalgo still has numerous indigenous groups, such as the Otomi, 
living in primitive but picturesque agricultural villages and settle- 
ments such as Tenango de Doria and Metepec. Tula, 40 mi. W. of 
Pachuca (g.v.), the state capital, was once the capital of the 
Toltecs and is an archaeological site. Tulancingo (pop. [1960] 
26,839) and Huejutla de Reyes (3,849) are important commer- 
cial centres. (B. R. Hy.) 

HIDALGO Y COSTILLA, MIGUEL (1753-1811), “fa- 
ther of Mexican independence,” was born May 8, 1753, at Corra- 
lejo, a farm near Guanajuato. He was educated for the priesthood 
at Valladolid (now Morelia, Michoacán) and was ordained in 1789. 
His early career was uneventful, though his interest in the economic 
advancement of his parishioners in Dolores, through the introduc- 
tion of newer methods of agriculture, made him suspect by the 
Spanish authorities. He was thought to be too much under the in- 
fluence of the Enlightenment. 

In 1808 Spain was invaded by French troops and Napoleon 
forced the abdication of Ferdinand VII in favour of his brother 
Joseph Bonaparte. Though Spanish officials in Mexico were loath 
to oppose the new king, many Mexicans formed secret societies, 
some in support of Ferdinand, others of independence from Spain. 
Father Hidalgo belonged to such a group in San Miguel, near 
Dolores. When the plot was betrayed to the Spanish, several mem- 
bers were arrested. Warned to flee, Hidalgo decided instead to act 
promptly. On Sept. 16, 1810, he rang the church bell in Dolores 
to call his parishioners, announcing a revolution against the Span- 
ish. But what had begun in San Miguel as a movement for inde- 
pendence became a social and economic war of the masses against 
the upper classes. Thousands of Indians and mestizos flocked to 
Hidalgo’s banner of the Virgin of Guadalupe. The hosts rolled 
over Guanajuato and other major cities west of Mexico City. 
Soon Hidalgo was at the gates of the capital. Yet he tarried, and 
the opportunity was lost. His followers melted away. The re- 
sponsible elements in Mexico were frightened by the prospect of 
social upheaval. In the end Hidalgo fled north, hoping to escape 
into the United States. He was captured, degraded from the 
priesthood and shot as a rebel in Chihuahua on July 31, 1811. 
Though he accomplished little, Father Hidalgo’s name became the 
symbol of the independence movement for most Mexicans and 
Sept. 16, the anniversary of grito de Dolores (“cry of Dolores”), 
is celebrated as Mexico’s Independence day. See also Mexico; 
Do ores, GRITO DE. x (R. E, Q.) 

HIDATSA, an American Indian people of Siouan family, one 
of three “village tribes” on the upper Missouri river in the state 
of North Dakota, the others being the Mandan and Arikara 
(qq.v.). The Hidatsa are also known as the Minitari and Gros 
Ventre of the Missouri. They were a sedentary people who en- 
gaged in corn, bean and squash horticulture in the fertile river 
valleys and who hunted bison and other large game on the grass- 
lands. The women did the farming, while the men hunted and 
engaged in warfare. Circular earth lodges „were occupied by 
matrilocally extended families, and their social organization in- 
cluded matrilineal clans and an age-graded society system. The 
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Sun dance (q.v.), which involved considerable self-torture, was 
their major ceremony. 

The language of the Hidatsa is most closely related to that of 
the Crow (q.v.), with whom they were united before the historic 
period, Culturally they resemble the Mandan, a result of more 
than 200 years of continuous and peaceful association. In the lat- 
ter part of the 18th century there were over 2,000 Hidatsa. With 
their neighbours, the Mandan, they occupied a central position in 
the extensive trading network on the northern plains. Horses, 
dressed hides and buffalo robes, obtained from the nomadic war- 
rior peoples to the west, were exchanged with European traders 
for guns, knives and other manufactured goods. 

The power of the Hidatsa was broken in 1837, the result of a 
terrible smallpox epidemic. Continual harassment by their ene- 
mies, the Dakota, forced them to band together with the Mandan 
in 1845 and with the Arikara in 1862 for purposes of defense. 
Since the establishment of a permanent Indian bureau in 1868, 
the Hidatsa, Mandan and Arikara, collectively known as the Three 
Affiliated Tribes, have lived together on the Fort Berthold reserva- 
tion, N.D. The combined reservation population was approxi- 
mately 2,500 in the early 1960s, See also PLAINS INDIANS. 

BrsriocrapHy.—W, Matthews, Ethnography and Philology of the 
Hidatsa (1877) ; G. L. Wilson, Goodbird the Indian (1914), Agriculture 
of the Hidatsa Indians (1917), The Horse and the Dog in Hidatsa Cul- 
ture (1924) ; R. H, Lowie, Societies of the Hidatsa and Mandan Indians 
(1913), Social Life of the Hidatsa (1917); E. M. Bruner, “Primary 
Group Experience and the Process of Acculturation in a Mandan- 
Hidatsa Village,” American Anthropologist, vol. 58 (1956); H. E. 
Driver, Indians of North America (1961). (Ep. M. B.) 

HIDDENITE: see SPODUMENE. 

HIDE, in English history, a word that can most accurately be 
rendered by the phrase “family land”; originally it denoted the 
amount of land necessary for the support of a free peasant family. 
The actual amount of land covered by this term is still and is long 
likely to be a matter under discussion. 

In the 12th and 13th centuries, the hide commonly appears as 
120 ac. of arable land with the meadow and the pasture-rights lo- 
cally considered appurtenant to such a tenement. But the scanty 
evidence which comes from an earlier time suggests that, at least in 
Wessex, the hide had once been much smaller than this, and there 
are facts which point to a pre-Conquest southern hide of 48 ac. 
The large hide of 120 ac. is best recorded in the eastern midlands, 
and its appearance there may in part be due to the influence of 
the large Scandinavian tenements introduced into the neighbour- 
ing country by the Danish settlements of the gth century, In any 
case, throughout England, the hide underlay the whole local or- 
ganization of early English society. It was the basis of the earliest 
taxation, the contributions made by different districts to the sup- 
port of kings and ealdermen, and it seems to have formed also 
the basis according to which the primitive English militia, the fyrd, 
was raised. By the end of the old English period it had become 
unusual for a single peasant to hold an entire hide. The quarter 
hide, or yardland (Lat. virgata), had become, and long continued to 
be, the normal peasant tenement. Long after the Norman Con- 
quest, however, the hide was the unit according to which assess- 
ment to national taxation, such as danegeld (g.v.), was expressed. 
The Norman administration maintained the old English system 
by which most villages in the midlands and the south and west of 
England were assessed at some round number of hides, such as 5 
TO or 25, an arrangement which undoubtedly descends from the 
time when the hide was the essential unit of agrarian economy. 

Brouiocrarny.—The volumi Cine 

.—The voluminous li i i 
conveniently be approached PEA kaii EAU Bees 
(1895); F. W. Maitland, Domesday Book and Beyond (1897); F. 
Liebermann, “Hufe” in Die Gesetze der Angelsachsen (1898-1916): 
P. Vinogradoff, English Society in the Eleventh Century (1908). The 
system of assessment based on the hide will be found explained in 
Vek LE T A TNA survey contributed by Round in the 
(Sap 9 of the Counties of England, ed., H. A. Doubleday 

HIDE. This term is generally used to describe the pelts taken 
from cows, steers and bulls of the bovine species and also the pelts 
from horses. The pelts of other animals are commonly called 
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skins, viz., sheepskins, goatskins, calfskins, etc. Hides ate 
entirely a by-product of the meat industry, the supply being d 
mined by the demand for beef. For the preservation and 3 te. 
of hides see LEATHER. (E. L. D. ) 

HIERAPOLIS, the name of two ancient cities, one in Si 
the other in Asia Minor. yn 

Syrian Hierapolis—This is now a ruin, the site of which j 
partly occupied by modern Membij (Manbij), about 50 mi NE 
of Aleppo in the Aleppo möhafazet (district) of Syria, The phie 
first appears in Greek as Bambyce, but Pliny (Natural History, y, 
23) states that its Syrian name was Mabbog. It was doubtless 
ancient Commagenian sanctuary. The Seleucids made it the chief 
station on their main road between Antioch and Seleucia-on-Tigri, 
As a centre of the worship of the Syrian nature-goddess Atargats 
(q.v.), it became known to the Greeks as the Holy City (Hier. 
polis). Lucian (or some anonymous writer) in the tract De Dy 
Syria has described the orgiastic luxury of the shrine, The wor 
ship was of a phallic character, votaries offering little male figus 
of wood and bronze. Huge phalli were also set up before the tem. 
ple and were climbed once a year, with certain ceremonies, an 
decorated. For the rest the temple was Ionic. 

The temple was sacked by Crassus on his way to meet th 
Parthians (53 B.c.). In the 3rd century of the empire Hierapolk 
was the capital of the Euphratensian province and one of the grat 
cities of Syria. It was in ruins, however, when Julian collected 
his troops there, and Khosrau I held it to ransom after Justinian 
had failed to put it in a state of defense. Harun al-Rashid te 
stored it at the end of the 8th century and it became a subject 
dispute among Byzantines, Arabs and Turks. The crusaders cp 
tured it from the Seljuks in the 12th century, but Saladin retook 
it (1175) and later it became the headquarters of Hulagu and his 
Mongols, who completed its ruin. A colony of Circassians wi 
settled there in 1879 after the Russo-Turkish War. f 

The remains are extensive, but almost wholly of late date, a1 
to be expected in the case of a city that survived into Musin 
times. A sacred lake is there. y 

Phrygian Hierapolis.—This is an ancient city in the Denil 
(province) of Turkey, situated, at a height of 1,200 ft, on the 
Coruh Su, a tributary of the Buyuk Menderes (Maeander) it; 
about 6 mi. N. of the ruins of Laodicea (¢.v.). There, at an eat 
date, a religious establishment (hieron) existed, and the town thi 
grew round it became one of the greatest centres of Phrysit 
native life but of nonpolitical importance. The chief religiou 
festival was the Letoia, named after the goddess Leto, 4 oe 
variant of the Great Mother of the Gods, who was honoured wi 
orgiastic rites, There was also a worship of Apollo Leirbei 

Hierapolis was the seat of an early Christian church (Col i 
13), with which tradition closely connects the apostle mS 

The ruins of Hierapolis are remarkable particularly for a o 
avenue of tombs in the west of the city and for a very perleti, 
partly excavated theatre. A 

HIEROCLES (fl. c. A.D. 535), Byzantine grammarian, "D k 
Synekdemos (a list of epatchies and cities under Justina) sy. 
fundamental for the study of the political geography of the By ot 
tine empire. It was a source for George of Cyprus and for 
stantine VII Porphyrogenitus book on the themes. 

See edition by E. Honigman with introduction and notes 

HIEROCLES or Arexanpria (fl. c. Ap. 430), Ale m 
Neoplatonist who, after studying under Plutarch of Athens ® 
visiting Constantinople, spent the rest of his life in A 
where he won a reputation as a teacher of philosophy: 
mentary on the Chrysa Epe (“Golden Words,” 7% 
ascribed to Pythagoras) is written with sincerity in a cleat ® ”) 
ple style. His other work, Peri Pronoias (“On Provident? sjy 
known only from the summary and fragments in Photius 
otheca, 214, 251. wt 

He rejected the multiplicity of entities introduced 7 p) 
Athenian school of Neoplatonism, His teaching on me 
psychology is a mixture of Platonic, Aristotelian and > fuent 
ments. His theory of creation seems to show Christian piot 

This Hierocles should not be confused with the Stoic m 
of Alexandria who lived in the st/2nd century A.D. 
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_—The commentary is ed. by F. W. Mi 
a philosophorum Graecorum, vol. 1, ne 416-484 ESY RELA 
index bY R. Robinson (1772) ; Eng. trans. by N. Rowe (1756). See 
bibliography to NEOPLATONISM. See also K. Praechter in Pauly- 
? Real-Encyclopädie der. classischen Altertumswissenschaft, 
vol, 8, col. 1479-87 (1913); K, Praechter, “Christlich-neoplatonische 
Beziehungen,” Byzantinische Zeitschrift, 21:1-27 (1921). 

HEROGLYPHS, a term broadly used to denote any system 
of writing (4.0) composed of pictures. _ Hieroglyph, “sacred 
aning,” isa Greek translation of the Egyptian “the god’s words,” 
which was used at the time of the early Greek contacts with 
Egypt to distinguish the older hieroglyphs from the handwriting 
of the day (demotic). Modern usage has extended the term to 
other writing systems, such as Hieroglyphic Hittite, Mayan hier- 
oglyphs and early Cretan. There is no connection between Egyp- 
tian hieroglyphs and these other scripts, the only certain derivative 
from the Egyptian writing being that used for Meroitic. 

Egyptian hieroglyphic writing was composed entirely of pictures, 
though the object depicted cannot be identified in every instance. 
The earliest examples which can be read show the hieroglyphs used 
asactual writing, that is, with phonetic values, and not as picture 
writing such as that of the Eskimos or American Indians. The 
origins of the script are not known. It apparently arose in the late 
predynastic period (just before 3100 B.C.). There were contacts 
between Egypt and Mesopotamia at this time, and it has been 
thought that the concept of writing was borrowed from the Su- 
merians, This is certainly possible, but even if this was the case, 
the two systems were so different in their use of signs that it is 
clear that they developed independently. 

Except for names and a few titles, the oldest inscriptions cannot 
beread. In many cases individual hieroglyphs were used which 
are familiar from later periods, but the meaning of the inscription 
asa whole is obscure. It is apparent that this writing did not rep- 
tesent the sounds as completely as was the case later. This fact 
may be illustrated by personal names of this period and by formu- 
lis from later times which still reflected the usage of this period. 


The royal name Wedymuw was written simply a, that is, with 
& (later read d) for wdy and wm for “water,” read mw (the 
Vowels were not written). Later writing was fuller, indicating the 

nn 


Wand perhaps also the y of wdy, and used three wavy lines ~~ 
for mw, reserving the single one aww for the consonant n. “The 
formula FUN “(may he) live, be prosperous and healthy!” con- 
Ey used throughout later times after royal names, was written 
p the sign for “live” $ , which represented all the consonants 
Mthe word (‘ne—the ‘ was the equivalent of Arabic ayin) at all 
Periods, the sign for g? i (? was a glottal stop), which stood for 
op “prosper,” and the sign for s |l, which stood for the word snb 


4 

b ys 
pet” The abbreviated nature of these writings shows 

tionol i hieroglyphic had not developed a consistent representa- 

‘st the sounds. It was as much an aid to memory as it was & 
em of writing, 

i theless, even in the oldest period the basic principles of 
a A pale writing were in operation. x 

ieroglyph could be used to represent the original object 


Or acti ; ` 
action pictured. @ might be “sun”; a man with his hand to his 
M Y 
an E might be “eat.” 
fa leroglyph might be used to represent another word sug- 


a i Y the picture. © might be “day” or the sun-god Re (Ra); 

oe be used for “be silent,” as if the man were putting his 
on his mouth to keep himself from saying anything. 

DE Part ae elyph might be used phonetically to represent a word 

of a word having the same (or nearly the same) con- 


a » 
N The consonants must be in the same order. f “mace, 
ee consonants fg, could also be used for hg “be bright”; 
Byt Ouse” might represent pry “go out:” 
he ard dynasty (about 2700 B.c.) these principles had been 


elaborated into a more regular representation of the language, and 
a system of writing was established which remained in use for 
approximately 3,000 years. While there must have been some con- 
scious direction of the process, there was no absolutely consistent, 
logical system introduced into the spelling. Usage brought about 
general agreement on how signs might be used. Middle Egyptian 
spelling was the most consistent, and the following description is 
based primarily on this period. In general it also reflects Old 
Egyptian. (See EGYPTIAN LANGUAGE.) 

Egyptian, like Semitic, was a language in which the roots were 
usually composed of consonants, which might combine with any 
number of different vowel patterns, as well as suffixes and prefixes. 
The word for “face” was something like * har but “his face” more 
like * hrif. Since only the consonants remained the same in dif- 
ferent usages of the same root, the hieroglyph for that root came 
to be associated with just the consonants. @ “face” represented 
only the two consonants 4r. When the sign was used for a similar 
sounding word, only the consonants were taken into consideration. 
The sign for house could be used for par, pur, pir, pra, pru, pri or 
for pr with no vowel. The result was that Egyptian hieroglyphic 
writing did not have any way of indicating vowels. (Modern 
scholars have a conventional way of pronouncing Egyptian which 
has nothing to do with ancient Egyptian pronunciation.) 

In any example of Egyptian writing most of the signs repre- 
sented consonants, not ideas. A small number of signs came to 


represent single consonants. A horned viper “—~ was f, a hand 
> was d, a loaf of bread O t, an owl m, and soon, Ina 
few cases there were several signs for the same consonant, as 

or @ for w. As there was at least one sign for each of the 24 


consonants, the Egyptians had in these signs a potential alphabet 
(q.v.), equal to that later developed by the Canaanites. They 
never took advantage of this fact but continued to write in the 
complex manner outlined here as long as hieroglyphs were used. 
Within the system, however, many words were written out with 
these signs and so spelled alphabetically (as far as the consonants 
were concerned). 

The use of signs representing single consonants arose in several 
ways. In some cases the first letter of the word was taken, as f 
from ft “horned viper,” r from r? “mouth.” On the other hand the 
cobra , originally ?Zy¢, was used for g. In this, as in many 
other things, there was no absolute consistency. Some scribe used 

for g, and others followed suit. The phonetic principle of 
hieroglyphic writing did not demand complete identity of con- 
sonants in this early period. This is further illustrated by some of 
the signs which came to represent two or three consonants. There 
does seem to be a pattern, however, in what consonants might be 
ignored. Only the glottal stop (2), y, w and the suffix-t (a femi- 


nine ending) might be dropped. 
About 78 hieroglyphs came into general use as representing two 


consonants each. The house C J stood for pr, an eye <> for 
yr (from yrt “eye,” with the -t dropped). In a few cases a sign 


stood for more than one combination, as \— for both bh and 
hw, or several signs for the same sounds, as both X and i for 


mr. Tn all about 76 different combinations, out of a possible 576, 
could be written with commonly used phonetic signs. 
A hieroglyph representing all the consonants in a word might 


stand for up to three or even more consonants. “Head” & was 
tp or č’ (tp was more frequent in Middle Egyptian); “day” 
© was hrw; “build” was qd. Only a few signs came to be used 
as general phonetic signs for three consonants. The most common 
of these was LD tyw (used only as a phonetic sign); another was 
it apr (from xprw “dung beetle”), used in xpr “become” and 


other words. 
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Egyptian spelling combined all of the above elements in a man- 
ner which was usually clear but was often clumsy. Words were 
ordinarily written with a combination of signs, some representing 
the general idea or even picturing the object or action, others giv- 
ing the sound. Since a given sign might have several different 
sound values, other signs were added to make sure that the reader 
knew which was meant. For example, an animal ear Æ] might be 


msgr “ear” or sim “hear.”» Msgr might be written J or ss la 
@Jg.tn ag the single stroke was added to show that the 


hieroglyph was to be read as the object pictured, that is as msgr 
“ear.” This was not a foolproof system, however, and it was 
usually considered better to add at least some phonetic signs. In 


f ee Val the word was written out in phonetic signs in addi- 
<> 
# is ms; ER is gr. Each of these had another 


consonant added, which repeated the last consonant of the pre- 


tion to the ear. 


ceding sign ( fs and <> r). There could have been no am- 


biguity here, as the signs and RX regularly stood for ms and 


gr, but the addition of the other two signs was typical of Egyptian 
writing. The word was actually spelled ms-s-gr-r (ear). Such 
multiple writing has been of considerable help to scholars in deter- 
mining the sounds of each word. The other value of the ear noted 


above, sgm “hear,” was usually written PN , the ear being 


followed by an m (\\) to show that it was to be read sgm, not 


msgr or some other word. 

Just as a limited number of hieroglyphs came to have regular 
phonetic value, others came to be regularly used to designate words 
belonging to a certain type or class. These are known as deter- 


minatives, The seated man (originally z “man”) came to be 
used after many words designating persons, often as engaged in a 
profession or trade: ty N $ smr “courtier,” NES 
á > A | 

smdt “subordinates, staff.” The seated man with hand to mouth 
was used as a determinative in large numbers of words sug- 


gested by this gesture, such as those for “call,” “lamentation,” 
“complaint,” “thirst,” “message,” “mourn,” “interpreter,” “boast- 
ing,” “swallow,” “bite,” “answer,” “denounce.” The sparrow 


Ww never represented the bird itself. It rather became a symbol 
of that which was restricting, bad or defective and was used asa 


D Sw “empty,” | N 

mr “sick,” INS tq “to TAA papyrus ARA 
a string = came to be associated not only with writing but also 
with abstract concepts, so that it was used as a determinative in 
S| rx “know,” m: ES hrt “contentment” and many others. 
Very frequently several determinatives were used in the same 


word: Thi Ps nmh “waif, orphan” (written n-nm- 


m-h [child with hand to mouth] [sparrow]). 
There were a number of ways of writing noun plurals. One of 


these was to repeat the word or the word sign three times: 
(Se Por on 


determinative in words such as 


prw “houses.” Another way was to add three strokes: cJ l prw 
[i 


“houses” (the stroke beside showed that it was to be read as what 
it pictured, not as pry “go out” or some other word), The ending 
could also be written out phonetically, but it was customary to 
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add the plural strokes to such a spelling. Since the Thais j 
was w, the plural strokes were often added to a word endingin 
even though no plural was intended, as BSN nafro ho, 
age” (note the use of the “bad bird”). The triple writing mi 


be used in the same way: til njrw “beauty.” (These by 


words had the same consonants. They undoubtedly had diffe 
vowel patterns, but these are unknown. They illustrate the fay 
that Egyptian writing was clearer than purely alphabetic writ 
of only the consonants would have been.) The plural stroke 
might also be used as a determinative in words indicating quantity, 
5 a “fat” 


Li 


iyu » — 
as š? “many,” or mass, as =, , 
ENNEN 


Many other examples of this type of derived value, based onthe 
associations of a hieroglyph in the spelling system, might be give, 
Ab, itt 


appropriate determinative. This group of signs was then used i) 
represent the same consonant (a glottal stop) elsewhere, in work 


neon 


For example, the exclamation “oh!” was written 


in which the determinative has no bearing, as in] 


rie 
late Middle Egyptian writing for ° nn “we” (note plural stroke), 
On the basis of the uses noted here, hieroglyphs have been cs 
fied into logograms (also called ideograms or word signs; mott 
accurately described as representing morphemes), determinative 
and phonograms (phonetic signs). ‘This classification is cot 
venient, but it is often impossible to determine which classificati 
fits a hieroglyph in a particular word. The inexactness is duets 
the nature of Egyptian writing, which does not lend itself W 
modern analysis into set: categories. : 
The Egyptian often looked upon the writing of a word as a uih 
and the old phonetic spelling was usually kept even after 


y= 
change had altered the consonants, When the word f AN 


swr “drink” (written s-wr-r [water] [man with band W 


? 


mouth] )` became swy through the change of r to y, they (ps 


simply added to the spelling: Íl S] . There wis 
D | awn 


minimum of this kind of writing in Old and Middle Egyptian, W 
Late Egyptian spelling abounded in signs added, sometimes 
neously, to try to compensate for linguistic change. For ext 


Ää À 
in Late Egyptian “his beginning” was written 2 Eii 
h’t-t (stroke) t-w-f, where Middle Egyptian wrote only? DS! 
h't-t (stroke) f. The word h'¢ “beginning” had become som 


ats mr ese 
k-*-b-w-ty-y-t (“wood”), but in group writing it rep! 


te 
only m-r-k-b-t. Attempts have been made to demonstr” 


a 
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ch writing was syllabic and so indicated the vowels. This has 
ie proved. It is possible that it was an Egyptian way of 
x ‘ting out words using the names of hieroglyphs, like the English 
P nutnciation of abbreviations such as NBC, some of the names 
having different vowel associates. There would, then, be a partial 
correspondence of the. signs to the vowels of the word. There 
were also cryptographic scripts, such as the secret writing used for 
artain religious inscriptions in the roth and 20th dynasties, 

Order of Signs.—Hieroglyphs could be written either right to 
left or left to right, the lines being either vertical (reading down) 
or horizontal (reading across). The hieroglyphic figures always 
faced the beginning of the line. In an inscription which read right 
to left the signs faced the right. They were reversed for one 
reading left to right. Hieroglyphs were chosen and arranged so as 


tofill the space neatly and symmetrically. The word <> $ 
ES TN 


mč “people” was regularly written as here, r-č (man) (woman) 
(plural strokes). The writing = > 4 was very 
1 he 


rare, as the m (the owl) made the group untidy. In other in- 
stances neatness caused the order of the consonants to be changed 


in the writing; for example, Ñ may be ¢-w as it is written, 


orw-t. Signs were transposed for honorific reasons also., Phrases 
containing words such as “god,” “king” or the names of deities 
(including the king, who was considered to be divine) often had 


these words first, out of deference. The name 


“Menkheperre” (“enduring is the becoming of the sun-god Re”) 
Was written r'-mn-xpr, though it must be read mn-xpr-r. Hm 
wr “servant of god” (a type of priest) was written nér-hm: 


Ik 

Hieroglyphs and Religious Beliefs—A number of hiero- 
ayphs were used as amulets, ‘The signs for “tef, “stability” 
faa “protection” 9 were among those frequently. reproduced 
is charms or included in dress or jewelry designs. The sacred eye 
of the god Horus GS , according to legend scratched from its 
socket and torn into pieces by the wicked god Seth and later re- 
Stored by the good god Thoth, was a talisman signifying wholeness 


HIEROGLYPHIC 
BOOK HAND, 


HIEROGLYPHIC 


HIERATIC 


2000. 
cae 1800 B.c 
TEST OF THE ORIENT 


AL INSTITUTE 


El 
The hiero, PETION HIEROGLYPHS AND THEIR CURSIVE EQUIVALENTS 
 jiebarbeg S depict: (1) three foxskins tied together; (2) a whip: (2) 2 
With ihanaa POON; (4) an adz at work on a block of woods (5) @ & 


+ (6) a scribe's outfit; (7) a roll of papyrus tied with @ coi 


h 
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and soundness. (The individual parts of the eye also served to 
indicate the fractions of a standard grain measure, the eyebrow be- 
ing one-eighth, the pupil and iris one-fourth, etc.) As used in the 
tombs, hieroglyphs were not considered as mere writing. The por- 
trayal of a person, animal or object, either as a picture on the 
wall or as a hieroglyph, was believed to be as effective as the 
original, The drawings of food in an offering list were therefore 
not just pictures; they were symbols which could become real food 
for the deceased. Since hieroglyphs also depicted persons and ani- 
mals which could harm the occupant of the tomb or deprive him of 
his food by eating it themselves, measures were sometimes taken 
to prevent this. In the Pyramid texts hieroglyphs representing 
human beings or animals who might eat the food needed by the 
deceased were usually incompletely drawn. The head, shoulders 
and arms (enough to show which sign was meant) would be used 
instead of a seated or standing man. An animal, such as a lion, 
would be shown cut in two pieces. A snake, on the other hand, 
was left whole, since it would not be interested in man’s food. In 
funerary texts of the Middle Kingdom fear is also shown of snakes, 
as well as other animals, by such incomplete drawing. 

Hieroglyphs as Art.—At all periods the hieroglyphs were part 
of the artistic expression of ancient Egypt. As noted above, the 
very choice and order of signs was influenced by considerations 
of symmetry: The actual execution of the signs was the business 
of sculptors and painters. Nina M. Davies has listed seven ways 
in which the hieroglyphs were made on walls and like surfaces: 
(1) carved in low relief; (2) carved and then touched up with 
different colours; (3) modeled on plaster which had been applied 
to the surface and then painted; (4) carved into the surface (in- 
cised) and the interior of the sign painted a solid blue or green; 
(5) incised deeply and the details carved on the sunken surface 
(a feature of the New Kingdom and later); (6) in silhouette 
(painted solid in blue or black) ; (7) painted directly on the surface 
in different colours. Although most inscriptions were done as a 
matter of routine and many were quite poorly executed, there were 
also many of fine artistic quality with exquisite detail. The colours 
applied sometimes corresponded to those in nature but as often did 
not. The pastel shades of many painted hieroglyphs as seen today 
are the result of fading. The original colours were bright and 
contrastive. 

Handwriting.—The scribes wrote with fine reed pens, using 
red ink for rubrics and black ink elsewhere. The hieroglyph for 
“scribe” shows the palette, with the two depressions for red and 
black ink, a bag to hold the powdered pigments and a holder for the 


Examples of handwriting are known from very 


early times, though they are rare from the first few dynasties. The 
signs were written with thick strokes, giving the characteristic 
features of the hieroglyph in broad outline. This cursive script is 
known as hieratic, three types of which came into use: a book hand, 
used for literary works and official documents; a business hand, 
also used for private letters; and a religious book hand, which 
was a closer approximation to hieroglyphic than the other two, 
Some hieratic forms reflect hieroglyphs which were not used in 


contemporary inscriptions, such as { , Which goes back to a hiero- 


glyph of a falcon on a standard There were also spelling 


conventions for hieratic which were slightly different from those 
used for hieroglyphic. 

Hieratic became more and more cursive in the course of time. 
The changes were gradual but distinct enough to afford a good 
basis for dating manuscripts on paleographic grounds alone. Late 
Egyptian hieratic was considerably different from the older stages, 
as a result not only of the changes in the shape of the characters 
but also of the new spellings introduced. About 650 B.C. a new 
cursive, demotic, replaced hieratic. Demotic was a development 
from hieratic and retained all the features of the hieroglyphic 
system, including word signs, determinatives and phonetic signs, 
However, the script became so cursive that it is far more difficult 
to read. Seven demotic signs were borrowed to supplement the 
Greek letters used to write Coptic when the ancient Egyptian 
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hieroglyphic system was finally abandoned. 

The latest known use of hieroglyphs was at Philae about A.D. 
394. The latest use of demotic was about A.D. 470. After this, 
knowledge of hieroglyphs was completely lost until they were 
deciphered in the early 19th century (see also EGYPTIAN Lan- 
GUAGE). 

Decipherment.—Attempts made before 1800 to decipher the 
hieroglyphic inscriptions were completely unsuccessful, as the pic- 
ture was believed to be composed of mystic symbols. This me- 
dieval concept was slow to die out even after the discovery, in 
1799, of an inscription, the Rosetta stone (q.v.), in three lan- 
guages, hieroglyphic Egyptian, demotic and Greek. In 1802 the 
French scholar A, I. Silvestre de Sacy and the Swedish diplomat 
Jean David Akerblad identified a number of proper names in the 
demotic text by comparing it with the Greek. Akerblad also cor- 
rectly assigned phonetic values to a few of the demotic signs. 

Several 18th-century scholars had believed that the ovals, or 
cartouches, found in the inscriptions contained proper names. 
There were six cartouches on the Rosetta stone, but they all con- 
tained the same name, which was quickly identified as Ptolemy. 
The English physicist Thomas Young made a study of this and 
cartouches found on other inscriptions. Five of the phonetic 
values he assigned to hieroglyphs were correct (p, ¢, i, n and f). 
He completed his paper in 1819 and it was published by the En- 
cyclopedia Britannica in 1824. 

The first person who was actually able to read not merely proper 
names and a few isolated words but longer passages and connected 
texts was the French scholar Jean François Champollion. He 
made an exhaustive study of the Rosetta stone, comparing the dif- 
ferent versions sign by sign and preparing lists of equivalents. He 
recognized that demotic writing was developed from hieratic 
(which he knew from other documents) and hieratic from hiero- 
glyphic. On identifying the name Cleopatra in demotic, he tran- 
scribed it back into hieratic and then into hieroglyphs. He later 
obtained a copy of an obelisk inscription written in both Greek 
and hieroglyphs in which he found Cleopatra written almost as 
he had reconstructed it. Comparing the names Ptolemy and Cleo- 
patra, which had the sounds p, t, o, / and e in common, he was 
able to identify not only the hieroglyphs for these letters (includ- 
ing two for ¢) but also the others used in these two cartouches. 
Not all of the values he assigned to the hieroglyphs were exact 
from the point of view of present knowledge, but they were close 
enough to provide a firm basis for further work. 

Champollion was still not convinced that hieroglyphs were regu- 
larly used in a phonetic way to write the ancient Egyptian lan- 
guage, since the names which had been deciphered were foreign 
(Greek and Roman), In Sept. 1822 he received copies of in- 
scriptions from older periods, which included cartouches with the 
names Rameses and Tuthmosis. Working from his meagre alpha- 
bet and skillfully applying his knowledge of Coptic and of the 
Rosetta stone, he successfully deciphered them. He then knew 
that he had the key to the ancient language itself. The phonetic 
values found in the proper names could now be used to read the 
Egyptian texts, He announced this in his letter to M. Dacier of 
Sept. 22, 1822. 

See also PALEOGRAPHY; PICTOGRAPHY; and references under 
“Hieroglyphs” in the Index. 

See Alan Gardiner, Egyptian Grammar, 3rd ed. rev. (1957) ; Nina M 
Davies, Picture Writing in Ancient Egypt (1958). (C. T. He.) 

HIERON I, brother of Gelon (g.v.) and tyrant of Syracuse 
from 478 to 467/466 B.c. During his reign he greatly increased 
the power of Syracuse. He removed the inhabitants of Naxos and 
Catana (Catania) to Leontini, peopled Catana (which he renamed 
Etna) with Dorians, concluded an alliance with Acragas (Agri- 
gentum, modern Agrigento) and espoused the cause of the Lo- 
crians against Anaxilas, tyrant of Rhegium (Reggio di Calabria). 
His most important achievement was the defeat of the Etruscans 
at Cumae (474), by which he saved the Greeks of Campania. A 
bronze helmet (now in the British museum, London) with an in- 
scription commemorating the event was dedicated at Olympia 
Though despotic in his rule, Hieron was a liberal patron of litera- 
ture; the poets Aeschylus, Pindar and Bacchylides were among 
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those who repaid his hospitality with elegant flattery, 
at Catana in 467/466. i 

See T. J. Dunbabin, The Western Greeks, pp. 428 ff. (19 

HIERON II, tyrant of Syracuse from c. 270 to 2 
was the illegitimate son of a Syracusan noble, 
claimed descent from Gelon. On the departure of P 
from Sicily (276), the Syracusan army and citizens ; 
Hieron commander of the troops. He materially strei 
position by marrying the daughter of Leptines, the 
In the meantime the Mamertini, a body of Campanian 
who had been employed by Agathocles (g.v.), had seized ti 
hold of Messana (Messina), whence they harassed the §} 
They were finally defeated in a pitched battle near 
Hieron, who was prevented from capturing Messan 
Carthaginian interference. His grateful countrymen 
him king (c. 270). In 264 he again returned to the at 
Mamertini called in the aid of Rome. Hieron at once 
Carthaginian leader Hanno, who had recently landed i 
being defeated by the consul Appius Claudius, he 
Syracuse. Pressed by the Roman forces, in 263 he was 
to conclude a treaty with Rome, by which he was 
the southeast of Sicily and the eastern coast as far as Tauron 
(Taormina). From this time till his death in 216/ 
mained loyal to the Romans and frequently assisted th 
men and provisions during the Punic Wars. He kept 
ful fleet for defensive purposes and employed his fam 
Archimedes in the construction of those engines that, 
date, played so important a part during the siege of Syn 
the Romans. 

Bmtiocraruy.—Theocritus, Idyll xvi; Diodorus Si 
Polybius, i, 8-16; vii, 8; Livy, xxi, 49-51; xxii, 37; xxiii, 2 
Woodhead, The Greeks in the West, pp, 107 ff. (1962). k- 

HIGDEN (Hicpon), RANULF (d. 1364), Benedi 
and chronicler, famous as the author of the Polychro 
versal history, entered the monastery of St. Werbi 
in 1299, The Polychronicon was written in Latin but 
into English by John de Trevisa in 1387 and again in the 
tury. It enjoyed very great popularity, and well over 
scripts survive. Beginning with the creation and ending 
in 1327, the chronicle was continued in a later recension 
and Higden’s autograph manuscript is in the Hunti 
San Marino, Calif. The Polychronicon is of less value 
history than its numerous continuations, the best known 
is that of John of Malvern, It belongs rather to lite 
throws light on the general historical, geographical and 
culture of the age. It was printed by William Caxton 
Wynkyn de Worde (1495) and Peter Treveris (1527): 
also wrote a number of theological works, such as hi 
curatorum (1340), some of which survive. It has been 
but is unlikely, that he was the author or translator | 
into English of the Chester mystery plays. He died at M 
of St. Werburgh, Chester, on March 12, 1364. 

See C. Babington and J. Lumby (eds.), Polychronicon 
Higden, 9 vol. (1865-86); V. H. Galbraith, “An Autogt 


Ranulph Higden’s Polychronicon,” Huntington Library Q 
xxiii (i) (1959). WV. 


HIGGINS, ALEXANDER PEARCE (1865-1935), 
international lawyer remembered primarily as an exper! 
time international law, was born at Worcester on AP 
He was educated at Worcester Cathedral (King’s) Sch 
Downing college, Cambridge, and was called to the bi 
He taught international law for many years at Camb 
London School of Economics and at the Royal Naval 
Staff colleges. He published his principal work, Te Ha 
Conferences, in 1909, containing the texts of the Ha 
tions of 1899 and 1907, together with some kindred in 
and valuable detailed commentaries. During Worl 
special knowledge enabled him to render. great service 
in international law and prize law to the procurator 
treasury solicitor. In 1920 he succeeded L. F. L. O 
Whewell professor of international law at Cambri 
Higgins was a member of the Permanent Court of Arbi 
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The Hague (1930) and president of the Institut de Droit Inter- 
Anal (1929-31). He died on April 2, 1935. His published 
work includes contributions to basic textbooks on international 


law, as well as studies in international law and in 


and maritime 
history. (McN.) 
HIGGINSON, THOMAS WENTWORTH STORROW 


1823-1911), U.S. reformer, soldier and author, active in the cause 

ofabolition, was born at Cambridge, Mass., on Dec. 22, 1823, He 
graduated from Harvard college in 1841, spent two years teach- 
ing, thought for a time that he might become a poet, and then 
entered the Harvard divinity school, where he graduated in 1847. 
Although still a bit meta as torea aling he was ordained 
in Sept. 1847, married his cousin Mary Channing a few weeks 
naam accepted the pastorate of the Religious Society of New- 
buryport. During the next two years he set the pattern he was 
to follow for the remainder of his life. He preached a social 
gospel that was too liberal even for Unitarians. He organized 
an evening school for workers; wrote editorials for néwspapers; 
ran for congress on the Free Soil ticket; and took such extreme 
positions on temperance, women’s rights, labour and slavery that, 
as he said, he literally “preached himself out of his pulpit.” 

The loss of his pulpit intensified his reforming zeal.. On the 
passage of the Fugitive Slave act in 1850, he joined the Boston 
Vigilance committee to aid escaping slayes, advocated breaking 
up the Union and denounced those who refused to use force against 
slavery, In May 1854 he took a leading part in the liberation 
of the fugitive slave Anthony Burns in Boston, It was Higginson 
who purchased the axes and helped break’ down the door of the 
courthouse, For his part in the affair, he was arrested but never 
brought to'trial. Next he turned his efforts to sending settlers and 
supplies to Kansas. He visited the territory twice and supported 
John Brown both in Kansas and in the raid on Harpers Ferry. 
With the outbreak of the Civil War in 1861 Higginson helped 
to raise and drill troops in his own community. In 1862 he re- 
signed his commission as captain in a newly organized Massa- 
yee company to accept appointment as colonel of the first 

egro regiment in the Union army. 

i sae ee man, Higginson spent his time writing and gained ready 
ceess to the Atlantic, Scribner's, Harper’s and the North American 
Review, Many of his articles were later gathered into books. He 
Wote a Young Folks’ History of the United States (1875),.a 
Larger History of the United States (1885) and the lives of Mar- 
Bret Fuller Ossoli, Henry Wadsworth Longfellow, John Green- 
a Whittier and Francis Higginson, first minister of the Massa- 
i ae Solny; es a popular ie oe series of the gni 
H vel, Malbone, never won the recognition given ms 
Magazine articles, He died in Cambridge on May 9, eit ) 
(Ay. CN. 
SHAM FERRERS, an ancient market town and mu- 

Pal borough in the Wellingborough parliamentary division of 
prithamptonshire, Eng., 15 mi, E.N.E. of Northampton by road. 
enn 3,756. It stands high above the river Nene. The 
ekes of St. Mary is mainly Early English and Decorated; 

w stand the remarkable Perpendicular schoolhouse and the 
a eee, both founded by Archbishop Henry Chichele; in the 
ather 4 remains of Chichele’s college. The local industries are 

TENEN and shoemaking. oh, 
‘lange ae Acham; Heccam, Hegham Ferrers) was seat 
Wiliam PA ge before the Domesday survey, when it was A y 

SSA eset for the king. It was granted in 1199 to Wi a 
US): afte of Derby, who gave the first. charter (confirme 

of]. Passing through various hands it, went to Henry, 

Ancaster; it subsequently formed part of the duchy of 


S ` 
oger gc aud so remains, The castle, mentioned in, 1322, nO 
tom Sted by 1540. A mayor was elected from about 1343; & 


18 mentioned in 1395. The borough, incorporated in 
CH Co one member until 1832. 

Menacy (LOMMISSION, COURT OF. The Act of Su- 
Marth of host? recognized Henry VIII as: “Supreme Ese 
Power of Church of England” and assigned to the crown the 
in... CClesiastical visitation, This was given practical effect 
When Thomas Cromwell was appointed vice-gerent, in- 
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vested with the plenitude of royal authority in ecclesiastical af- 
fairs and directed to delegate part of it from time to time to 
such persons as he thought fit, The first general commission to 
a number of men was issued by Edward VI in 1549. The royal 
Powers were confirmed by the Elizabethan Act of Supremacy 
(1559), which declared the queen to be “Supreme Governor of this 
realm . . . as well in all spiritual or ecclesiastical things or causes 
as temporal” and authorized the crown to nominate by letters 
patent persons to exercise on its behalf “all manner of jurisdic- 
tions . . . touching . , . any spiritual or ecclesiastical jurisdiction 
...and to visit, reform, redress, order, correct and amend all... 
errors, heresies, schisms, abuses, offences, contempts and enormi- 
ties whatsoever.” 

The device of an ecclesiastical commission was thus adopted in 
the first place as a means whereby the crown could effectively en- 
force the laws of the Reformation settlement and exercise control 
over the church. The existing archiepiscopal and subordinate 
church courts were inadequate for this purpose. The men in 
charge of them were often unreliable; their organization was in- 
capable of dealing with. the increased business consequent upon 
the Reformation; and their coercive powers were insufficient to 
ensure obedience to orders given, secularism breeding increasing 
disrespect for ecclesiastical censures. By the high commission the 
authority of the church was to be at once controlled and supple- 
mented by that of the state. 

Until 1565 the work performed by the commissioners was 
mainly visitatorial, and their authority was regarded as temporary. 
But the continued difficulties experienced in enforcing the settle- 
ment, the development of additional administrative functions by 
the commission itself and the increasing delegation to it of eccle- 
siastical or semiecclesiastical business from the privy council 
gave the commissioners a sufficiently permanent tenure to enable 
them to establish traditions and judicial forms which, in time, 
transformed a temporary device into a permanent, regularized 
prerogative court. These developments were reflected in the ap- 
pearance of the term “high commission” by 1570 and the title of 
“court” about ten years later. 

That these developments took place in the 1570s was due to 
the fact that during that decade the position of the established 
church became most critical in face of growing opposition by 
Romanists and Puritans alike, The crown was forced to adopt 
firmer measures to protect the settlement. The intrinsic authority 
of the bishops and their courts was still declining, and in con- 
sequence an increasing burden was thrust upon the commissioners. 
It was also found necessary in the early 1570s to set up local 
ecclesiastical commissions, offshoots of the parent body in Lon- 
don, to deal with particularly disordered parts of the country. 

Composition and Jurisdiction.—The total membership of 
the commission varied between 24 in 1549 and 108 in 1633; put 
of these any three were normally empowered to act, provided one 
of them was “of the quorum” (which numbered 11 in 1549, 68 in 
1633). The effective nucleus of the commission appears to have 
consisted of a group of canon lawyers, who were joined by bishops 
or other men of superior standing as the importance of the busi- 
ness or quality of the offenders before the court might determine. 
The commission (as its visitatorial duties demanded) originally 
sat anywhere in the province of Canterbury, but came later, as 
its form and procedure hardened, to sit only in London on certain 
fixed days and to keep the law terms. Its jurisdiction, best sum- 
marized in connection with the other ecclesiastical courts as con- 
current, appellate and equitable, though vague, was by no means 
unlimited. It could assume jurisdiction only in personam in crim- 
inal matters (though here the interpretation was rather loose); 
and it could not initiate cases of party and party. In matters of 
discipline its procedure was normally based upon the administra- 
tion of the oath ex officio; że., an oath imposed by the judge in 
virtue of his office. This device was borrowed from the procedure 
of the ordinary church courts, being naturally employed by canon 
lawyers on the commission as the form most familiar to them. 
On the other hand, the penalties inflicted were generally secular 
in character: fine and imprisonment. The commission did not 
employ torture or inflict the death penalty. 
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That the commission’s appellate jurisdiction in cases of party 
and party was popular is evident from the numbers who applied 
to it even in its last years. As an instrument for the maintenance 
of ecclesiastical discipline it seems to have been generally suc- 
cessful except in cases where it was concerned to coerce those 
whose opposition to the church settlement was dictated by sincere 
religious conviction. Secular penalties were of no more avail in 
such circumstances than the excommunication of a, despised 
church; rather, indeed, they served to strengthen the sects by 
providing them with a martyrology. 

Opposition and Suppression.—The opposition which even- 
tually destroyed the commission derived principally from the Puri- 
tans, the common lawyers and the common-law judges. The 
Puritans resented the commission’s enforcement of orders relat- 
ing to the conduct of services which they regarded as idolatrous; 
and they complained that the use of the ex officio oath compelled 
a man to convict himself. The common lawyers’ opposition to 
the commission stemmed from the traditional hostility between 
the lay and ecclesiastical courts. Though in part actuated by 
jealousy and self-interest, by a desire to extend their jurisdiction 
and hence enlarge their income from fees, they could also claim 
with some justification that the commission’s activities bred juris- 
dictional confusion. Recusancy, for instance, was a secular as 
well as an ecclesiastical offense. 

Under James I the common-law judges first attempted, by pro- 

hibitions and pronouncements, to limit the commission’s activi- 
ties; and then, encouraged by the support of the parliamentary 
opponents of the royal prerogative, they embarked upon a vigor- 
ous attack upon its jurisdiction and procedure in general. The 
Supremacy act of 1559 had purported merely to restore to the 
crown the “ancient jurisdictions” allegedly “usurped” by the 
bishop of Rome; and the crown claimed accordingly that its power 
to exercise ecclesiastical jurisdiction through commissioners rested 
on its own inherent, ancient rights, not on any authority spe- 
cifically conferred by parliament. The common-law judges had 
accepted this point of view as late as 1591 (Cawdrey’s case) ; but 
now, under the Stuarts, they began to insist that the commission- 
ers’ jurisdiction was based on statutory permission, not preroga- 
tive right, and to interpret the terms of the act of 1559 in an in- 
defensibly narrow fashion, They took exception to the use of fine 
and imprisonment because these were not strictly ecclesiastical 
penalties; and they challenged the legality of the ex officio oath 
as being contrary to common-law practice. 

As the constitutional struggle developed between the Stuart 
kings and their parliaments the legal opposition to the commission 
became merged into the general political conflict. Abortive bills 
on the subject of the commission were introduced in the parlia- 
ments of 1607 and 1609-10; and in 1610 a petition of the commons 
denounced the act of 1559 as “inconvenient and of dangerous 
extent.” 

In 1641, when Charles I had to give way to parliament, the 
clause of the act of 1559 that gave the crown power to exercise 
its supremacy through commissioners was repealed, the court was 
abolished and it was provided that no similar court should again 
be set up. The commissioners were accused of having, “to the 
great and insufferable wrong and oppression of the King’s subjects, 
used to fine and imprison them, and to exercise other authority not 
belonging to ecclesiastical jurisdiction restored by that Act.” 
At the Restoration, when the other ecclesiastical courts were 
revived, the prohibition upon the use of a high commission was 
retained. It was nevertheless re-established by James II in 1686, 
only to be condemned finally by the Bill of Rights in 1689 as “il- 
legal and pernicious.” 

See R. G. Usher, The Rise and Fall ii issi ; 
W. S. Holdsworth, History of Enni Phe, tt eloi a Ji 
(1922-24), (F. D. Pe.) 

HIGH COURT OF JUSTICE, one of the two major divi- 
sions of the English supreme court of judicature (q.v.), the other 
being the court of appeal (see Court or Appear [BritisH]), was 
created by the Judicature act, 1873. This measure, among other 
changes, abolished the historic courts with their separate jurisdic- 
tions, such as the courts of chancery, queen’s (or king’s) bench, 
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common pleas, admiralty and so on, and substituted a high coy 
of justice sitting in three divisions: the chancery division: 
queen’s (or king’s) bench division; and the probate, divorce any 
admiralty division. Each division has certain classes of wor, a. 
signed exclusively to it, but apart from these any division 
deal with any matter and the remedies available in one divin. 
are available in another, so that, e.g., the chancery division m i] 
award damages and the queen’s bench grant an injunction, Sy 
Court: England; JUDICIARY AND Court OFFICERS: English Si 
tem. (W. T. Ws) 
HIGHER EDUCATION. During most of the 19th century 
higher education was understood as referring to the training pro. 
vided in established colleges and universities, and this was essen. 
tially a nontechnical and nonprofessional liberal arts education, In 
the 20th century the term has come to be applied to a great variety 
of postsecondary institutions of learning, including not only wi 
versities and colleges, but also large numbers of profession 
schools, separate from the universities, which provide preparation 
in such fields as law, theology, music and art and, in addition, 
separately organized teacher-training schools, junior colleges @ 
peculiarly American institution) and various kinds of institutes of 
technology. 
This article reviews the growth in curriculum offerings in th 
traditional institutions and the development of new institutions 
of higher education accompanying the increasing specialization of 
knowledge and of technology and the expanding number of sti- 
dents seeking higher education. 
For details on traditional educational institutions see CoxLect; 
UNIVERSITY; LAND-GRANT COLLEGES AND UNIVERSITIES. Sw 
also Epucartion, History or. For institutions of higher educatio 
in particular countries, see education sections of separate articls 
on those countries. 
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Historical Background.—In spite of the fact that the 19h 
century witnessed a steady expansion of scientific knowledge, the 
curriculum of the established higher educational institutions W4 
virtually untouched. Higher education followed a single dimet: 
sion. This was the century of Faraday, Von Helmholtz, Jodi, 
Darwin, Lister, Wundt, Pasteur and Koch. Yet, until the endil 
the century, most of the significant research was done outside tht 
walls of higher educational institutions. In Great Britain it was 
Royal society and other such societies that fostered advam 
studies and encouraged research. In 1828 Yale college i 
what was, in effect, a manifesto, proclaiming that a single piè 
scribed course of study, nontechnical and nonprofessional, was” 
only proper course for a higher educational institution. When, 
1847, Abbott Lawrence notified the president and fellows of Ht 
vard college that he was prepared to give $50,000 for the su i 
of scientific education, the college organized a separate schoo 
Lawrence scientific school. The basic curriculum of Harvard d 
lege remained intact. Cardinal Newman, lecturing in npe 
“The Idea of a University” in 1852, stated that the task Padi 
university was to prepare young men “to fill any post with? 
arid to master any subject with facility.” Higher education 
for the gentleman. ito 

The German University.—While Newman’s words hi 
mized the views held in most colleges and universities e 
United States, Great Britain and continental Europe, the eg 
the tgth century saw the beginnings of the expansion of e 
tire enterprise. Earlier, in 1807, J. G. Fichte (9.2-) pak 
plan for the proposed new university of Berlin, of which 0 
came rector (1810-12) and which was dedicated to the sr 
approach to knowledge. By the third quarter of the rth ‘nil 
the influence of German Lernfreiheit (freedom of the et! A 
choose his own program) and Lehr freiheit (freedom of pie Pi 
sor to develop the subject and to engage in researc jot W 
felt throughout the academic world. When Charles W. a 
named president of Harvard in 1869, he advocated greate 
bility in the college curriculum. By 1900 Eliot’s free elect 3 
tem had been widely adopted by U.S. colleges and universi ae 

The German conviction that investigation and research W 
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rimary functions and responsibilities of institutions of higher 
vacation was embodied in the new Johns Hopkins university, 
founded in 1876, the first US. institution of higher education 

ied along modern university lines. It was followed by 
Clark university, Worcester, Mass., in 1887 and The University 
of Chicago in 1891. The polytechnic idea caught on in Great 
Britain in the 1890s. The first civic universities in England came 
into existence at the turn of the century—Birmingham was 
chartered March 24, 1900. 

ath-Century Expansions.—In the 2oth century the unfold- 
ing scientific revolution, the growth of a technological society, the 
expansion of the cities, the changes in the intellectual and social 
dimate brought new demands upon the formal educational pro- 
gam, The whole world of organized knowledge exploded as new 
areas of study emerged and old areas expanded beyond recogni- 
tion, Auguste Comte (1798-1857) is called the father of the 
social sciences” —sociology, anthropology, economics and politi- 
cal science—but it is the 2oth century that has seen their de- 
velopment. Psychology asa field of study is essentially a 
goth-century phenomenon, The pioneers, Wilhelm Wundt (1832- 
1920), William James (1842-1910), G. Stanley Hall (1846-1924), 
Sigmund Freud (1856-1939), bridged the roth and 2oth cen- 
turies. The physical sciences began the exploration of the atom, 
and the biological sciences expanded in new directions. 

At the beginning of the second half of the 2oth century higher 
educational institutions still accepted as their proper role the 
transmission of the cultural heritage; but they also stood at the 
forefront of research—much of the original work on the use of 
atomic energy was done in the laboratories of the universities of 
Chicago and California. The curriculum had expanded, and at 
some of the large state universities in the United States it was 
possible'to study everything from atomic physics to television re- 
pairing and driver training. 

Teacher Training.—This expansion of the functions of in- 
stitutions of higher education is illustrated by the developments in 
teacher training and technical education in the United States and 
Great Britain, During the first part of the 2oth century U.S. 
teacher training was a limited type of postsecondary training car- 
tied on in normal schools. It was not until the second and third 
ine that there was a move toward collegiate-level programs. 
y the 1960s, however, a national program of accreditation had 
dein up and many of the normal schools had extended their 

ngs to include functions other than teacher training—though 
eae their primary role—and had dropped the word “nor- 
Hey teachers” from their titles. (See also TEACHER TRAIN- 
Ha United States had established a system of tax-supported 
a me education much earlier than had Great Britain, and it 

a a4 after the British Education act of 1944 completely re- 
E EM schooling in England and Wales’ that British 
1044 tea raga was thoroughly reorganized. Prior to the act of 

Ghent, training was carried on in schools having little status 

ee under great diversity of form and ere a 
been ae owever, the responsibility for training teachers, as ha 
6 EENH the McNair report of 1943, had been taken over 
and Kites training organizations, for 13 of which the kee i 

i aR colleges had accepted administrative responsibi BA 
mentary- y an middle of the 20th century, the training of ele- 
tions aa | Secondary-school teachers, training for specific Hara 
tducation „Come to be considered an integral part of higher 
ined sb Great Britain and the United States. Debate “4 
2d the lo ut the nature of the training, ‘the courses to be include 

Me of administrative responsibility for the programs 1m 

teas! but teacher training had become “higher education. 
ceeded as f Eđucation.— Technical education had a <a 

28 more ne in gaining status as had teacher training, but i i 
“higher” e tequently being included under the general eiet o: 
is branche ce As an applied science, engineering 1n. ar “4 
during the f ad gained acceptance into the university curricul = 
‘tong em ia part of the zoth century, largely because T 
al Principles engineering programs placed upon theory and ge 


» The expanding technology, however, demanded 
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for every graduate engineer a score of persons with less training in 
theory but with basic insights into technical applications. In the 
United States two- and three-year technical institutes experienced 
a spectacular growth in enrollment following World War II. Dur- 
ing the 1950s some of these technical programs found their way 
into the curriculums of established higher educational institutions, 
and regional accrediting agencies adopted new policies for the 
recognition of qualified, separately organized technical institutes 
as higher educational institutions. 

In Great Britain the universities strongly opposed the offering 
of degrees by technical colleges, a prerogative the technical col- 
leges sought with equal fervour. The Percy committee in 1945 
recommended the establishment of regional advisory councils on 
which the universities and technical colleges would be represented 
with industrial and local authorities. In 1948 the ministry of edu- 
cation established a national advisory council on education for 
industry and commerce to co-ordinate the work of the regional 
councils and advise on matters of national policy, Various na- 
tional technical schools were established, such as the National Col- 
lege of Rubber Technology (Northern Polytechnic, London, 1948). 
Technical colleges strengthened their programs and increased their 
emphasis on research. (See also TECHNICAL EDUCATION.) 

Advanced programs in separately organized art and music 
schools also gained status, and in the United States many were 
classified by the office of education as higher educational institu- 
tions, (A. 0. P.) 

Points of View.—Though welcomed by many, and accepted by 
most, the horizontal expansion of higher education was not without 
opponents. Dissenters insisted that, whatever else they might 
be, courses in beauty culture, manipulation of the adding machine 
and preparation of an evening meal were not valid parts of higher 
education. They damned the uncontrolled impetus toward spe- 
cialized fragmentation and the introduction of triviality into the 
college curriculum and called for a re-examination and reorienta- 
tion of educational theory. Advanced training in academic areas 
and preparation for “successful” careers, these people asserted, 
are not proper objectives of undergraduate college curriculums. 

From the debate which followed, a debate largely forced on the 
educational world by the articulate voices of the dissenters, 
emerged the concept of general education. As used in its most 
common currency, the term was understood to embrace the broad 
views of those who sought to preserve certain common elements 
of liberal education in the college curriculum and to restore the 
unity of purpose that had characterized the best colleges of the 
18th and 19th centuries. Despite a number of specific successes, 
the supporters of general education would be the last to assert the 
victory of their position and many of them would, indeed, insist 
that the situation may have become worse than when the debate 
began; that, like a large cafeteria, the college program seems 
designed to offer the largest number of students the widest variety 
of insubstantial snacks to be eaten with the least amount of effort. 

Most hopeful—and, perhaps. most enduring—of the many ex- 
periments sponsored by the supporters of general education were 
various efforts to plan education around a standardized program 
of reading in what came generally to be called Great Books. The 
idea that true education begins best with the reading of great 
works by great minds, rather than in the analysis of what later 
textbook authors have written about those works, was not new. 
It may have been implicit in the Bibliotheca curiosa, a formal 
eclectic reading list prepared by Johann Hallervord of Königs- 
berg in 1676, or in the reading-discussion program of Benjamin 
Franklin’s Junto association of the 18th century, in Sir John Lub- 
bock’s list of the Hundred Best Books (1891) or in any of the 
many bound home-library collections of “classics” published 
throughout the late 19th and early 20th centuries. 

In 1916 John Erskine at Columbia university made what is be- 
lieved to have been the first attempt to persuade a major U.S. 
college to offer a credit course based on the reading and discus- 
sion of great books. He was not to succeed in his plan until the 
end of World War I, when he first offered his general honours 
course in great writings from Homer to William James. Fifteen 
students were enrolled in the initial course; they read a book a 
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week and met once a week in the evening for a two- or three- 
hour discussion of the material covered. Unlike later offerings of 
the same type, the Erskine course did not constitute the entire 
curriculum followed by the students enrolled in it, and the 53 
works on the reading list were drawn entirely from the humanities. 
The goal of Erskine and his assistant instructor, Mark Van Doren, 
was relatively modest—to repair the failure of contemporary 
scholarship to reward effort with “either pleasure or wisdom.” 
The general honours course continued in existence at Columbia 
until 1932, when it was replaced by a colloquium, or seminar, 
limited to selected members of the junior and senior classes. 

Early in the 1930s Robert M. Hutchins, then president of The 

University of Chicago, with Mortimer Adler, who had been an 
Erskine student in the first year of the course at Columbia, offered 
a great books class for 25-30 selected freshmen at the university. 
Convinced that the great books approach offered a sound correc- 
tive to the educational trends of his day, trends which “confused 
science with information, ideas with facts and knowledge with 
miscellaneous data,” and determined that the primary obligation 
of the college student was “to think,” Hutchins in 1936 established 
at Chicago a committee on the liberal arts. The committee, whose 
members included Stringfellow Barr and Scott Buchanan, was 
directed to study the whole concept of a liberal education. 
Hutchins in 1937 dropped high school credits as a basis for ad- 
mission to the college and instituted a four-year liberal arts pro- 
gram starting in what would have been the junior year of high 
school, In 1942 the university decided to award the bachelor’s 
degree for the program. Three years earlier, in 1939, the univer- 
sity college had begun a great books curriculum, which by 1944 
had become firmly established. 

Meanwhile, in 1937, St. John’s college in Annapolis, Md., re- 
instituted the liberal arts program that it had earlier abandoned. 
Under the direction of Barr as president and Buchanan as dean, it 
became the first U.S. college to offer a full four-year liberal arts 
program consisting of the study of great books. Like The Uni- 
versity of Chicago list before it, the St. John’s course was based 
on a modified version of the Erskine reading list with science 
as a notable addition. Seventy-five authors were represented on 
the list which formed the nucleus of a program consisting of four 
years of seminars on the books, one lecture each week on the 
great ideas, special tutorials in Greek, Latin, French, German and 
mathematics, and laboratory work in scierice. The course has re- 
mained without substantial revision. 

Significantly, the great books program has perhaps been more 
influential in the field of adult, nonformal education than it has 
in academic collegiate studies. In New York, under the influence 
of the Columbia program, Adler, Buchanan and Everett Dean 
Martin in 1927 began a series of adult courses with the support of 
the Carnegie Corporation of New York. Similar courses had been 
offered two years earlier by the New York Public library and the 
Peoples’ institute and were to be offered later by Alexander 
Meiklejohn’s School of Social Studies in San Francisco, Calif. 
(1933); the Chicago Public library (1945) and the District of 
Columbia Public library (1945); and by adult education programs 
in Annapolis, Washington, D.C., and Baltimore, Md., beginning 
in 1938 and 1939, In 1945-46 The University of Chicago accepted 
an invitation to conduct what is believed to have been the first 
course in classical readings for industrial employees in the United 
States, and in the same period offered a similar program for super- 
visory personnel of the Marshall Field department store in Chi- 
cago. 

By 1947 the movement had resulted in the creation of the Great 

Books foundation to promote “reading and discussion of Great 
Books as a program of free, universal adult liberal education.” 
The foundation assisted in the organization of groups, the training 
of group leaders and the publication of editions of the works to 
be read. Discussion groups were conducted in the manner of 
Platonic dialogues. Growth of the movement was spectacular. 
In 1948 there were 38,000 enrollees in groups in 222 cities through- 
out the United States; in 1949 the number had grown to 60,000 
and by the beginning of the 1960s, organized groups were active in 
well over 1,000 communities. 
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Perhaps the most spectacular manifestation of the movement 
was recorded in 1952 when, after seven years of preparation a a 
volume set of the “Great Books of the Western World” was pub- 
lished by Encyclopædia Britannica, Inc., under the direction of 
William Benton and the editorship of Hutchins. Included in the | 
54 volumes were 32,000 pages and 25,000,000 words comprising 
443 full works by 74 authors. A feature of the set was the 
Syntopicon, edited by Adler, which indexed the entire set in tela. 
tion to 102 great ideas and 3,000 subordinate ones. Within g 
decade, the set had become, despite the early skepticism of many, | 
a publishing success which attested to the vigour of the gral 
books idea as a method of liberal education. (W. E. Pr) 
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Not only was the curriculum of higher education expanding, but 
enrollments also increased. Following World War II the “GI, 
Bill of Rights” (public law 346, 78th congress) in the United 
States and the Further Education and Training scheme in Great 
Britain released a flood of students upon the educational institu 
tions in both countries. The effect was not only to fill the gaps 
created by the war years but also to give new impetus to the de- 
mand for higher education on the part of persons who otherwise 
would not have considered applying for work beyond the sec 
ondary-school level. What happened can be illustrated by the 
experience in the United States. In 1946, when higher education 
first felt the full impact of World War II veterans, the enrollment 
climbed to 2,078,000. The highest enrollment ever before reached 
was in 1939, when 1,365,000 students were registered, By the late 
1950s enrollments exceeded 3,000,000. In 1930 just over 21% of 
U.S. youth aged 18 to 21 attended higher educational institutions, 
By the second half of the 20th century the ratio between persons 
aged 18 to 21 years and persons enrolled in higher educational 
institutions had climbed beyond 32%. Similar advances were 


recorded in Great Britain. 3 
Calibre of Students.—In the midst of these exploding enroll 


ments, questions were raised about the intellectual calibre of the 
young people entering colleges, Some persons were convinced that 
opening the doors to more and more students could only result it 
the progressive deterioration of higher education, On the other 
hand, the United States president’s commission on higher educi 
tion in 1946 argued that only a portion of those qualified for higher 
education were actually enrolled. The commission said that 49 
of the population had the mental ability to complete 14 years 0 
schooling with a curriculum of general and vocational studies alt 
that 32% had the ability to complete advanced liberal or speci 
ized professional education. 
In Great Britain the Barlow committee earlier concluded, o0 the 
basis of an analysis of test experiments, that only about one i 
five of the boys and girls with intelligence equal to that of the bed 
half of the university students actually reached the university: 
The committee stated that it would be possible to double ent 
ments in British higher educational institutions while still ra 
standards. In both the U.S. and Great Britain the respective 


ports met with mixed reactions. They were as roundly ony 
s e eithe 


lems in staffing and financing. Among U.S. college: in an 
ties one of the most persistent concerns was how to obtain f 
hold competent teachers in the numbers needed to sev’ 
steadily expanding enrollment. A study conducted by the eh 
division of the National Education association showed that vail 
four-year span holders of the doctor’s degree comprised 4 ss 
decreasing per cent of the successive groups of newly ae it 
full-time college teachers. The decrease appeared to be 0 
small part due to the short supply of qualified personnel. tho 
the gaps institutions were turning to new instructional me 
and, among other things, some introduced closed-circuit tele 
im various ways. als? 
Among British institutions, the expanding enrollments leg? 
brought significant changes. The traditional residenti inet 
pattern was disrupted by the tremendous growth in en!" 
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in the nonresidential “red-brick” or civic universities. 

Finance —The financing of higher education in the United 
states represents & complex balance of eight different sources of 
income; student fees, government grants (federal, state, local), 
endowment earnings, private gifts, sales and services, auxiliary 
enterprises, scholarships and a general catchall category labeled 
“ther.” ‘The proportion of income from each of these sources 
varies with the institution and with the type of institution. The 
most striking variation is between public and private institutions, 
Private institutions in the second half of the 20th century derived 
over 30% of total income from student fees, while public institu- 
tions received about 10% from the same source. (In the United 
States “public” institutions are tax-supported institutions.) Pri- 
vate institutions received about 15%-17% of their total income 
from government sources, while public institutions received over 
(0% of their income from these sources. 

Private colleges and universities earlier depended heavily upon 
endowment income. In the 1960s endowment funds produced 
less than 10% of the income. These institutions became more 
dependent upon student fees and private gifts. The most signifi- 
cant development in the financing of private higher education was 
e growth in contributions from industry. In 1960 business and 
industry gave an estimated $100,000,000 to higher education in 
e United States. This was an increase of $60,000,000 over 
1950, In large part the funds went to private institutions, Public 
gher educational institutions, enrolling almost 60% of the resi- 
lent students, depended for their major income upon tax monies 
rom state governments. State governments contributed more 
an 40% of the total income for these institutions. Education 
had become one of the major items in state budgets. 

InGreat Britain, except for the University of London, none of 
the institutions had an endowment comparable with Oxford or 
Cambridge; but even those relatively wealthy universities were 
becoming more and more dependent upon government grants. 
Endowment was unable to carry the burdens imposed by postwar 
(pansion, rising costs and new facilities. In the 1950s govern- 
ment grants constituted 70% of the total income for British higher 
tducational institutions. See also ADULT EDUCATION; TECHNICAL 
Bovcation; UNiversiry EXTENSION. 
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imon, DELITY SOUND SYSTEMS. The Sea 
tro large į i in the home has been of sufficient moo a 

i rs 'ustries are built upon it—recording and radio broa A 
plite the popularization of alternating-current-operate® 
Dover to n the late 1920s, it became possible to provide enoug! 
ormance Approximate the acoustic volume of the original per- 
ivously Ane Joud-speakers, which have been improved ra 
Of musie nied since. High fidelity became a hobby of soe 3 
itg the Wises and many developments in the art appear ; ur: 

nop Peas years. The introduction of the long-p! jel 
frequence record in 1948 made it possible to widen the over-a 
o Y Tange of recorded music so that a reasonable facsimile 


tating neina could finally be attained. Improvements in broad- 
y qQuipment and the introduction of frequency-modulation 


oadcasting provided still higher quality, and by the early 
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1950s the general public began to develop an interest in high 
fidelity. 

The term high fidelity, in its original meaning, referred to an 
assembly of equipment—more often than not built by the hobbyist 
himself—designed for reproduction of music with as great a faith- 
fulness to the original as possible. In general, a high-fidelity 
or “hi-fi” system contains a source of music, an amplifier and a 
loud-speaker. The source may be any means for reproducing 
phonograph records, a radio tuner or a tape recorder; the sound 
signals from a television set may also be used. The signals pro- 
duced by any of these devices are fed into the amplifier where 
they are increased in strength so that they have enough energy to 
actuate one or more loud-speakers, a combination of several 
mounted in an enclosure commonly being known as a loud-speaker 
system. Early systems usually consisted of loud-speakers origi- 
nally intended for use in motion-picture theatres, since speakers 
of good quality were rarely used in conventional radio receivers. 
Amplifiers designed for public-address systems were adapted for 
home use, but in many ways early systems were makeshift. Suf- 
ficient demand was recognized by 1950 to warrant the production 
of amplifiers, record-playing equipment and high-quality loud- 
speakers intended for home use. Within five years the industry 
had some 200 manufacturers engaged in building components. 

With no industry standards of quality and no restrictions on 
what could be called high fidelity, it was not long before the term 
was applied to any and all equipment that would reproduce a 
sound. While the original concept of high fidelity referred ex- 
clusively to an assembly of individual components—each being 
produced by a specialist in that particular equipment—by 1954 
many complete systems, already housed in a cabinet by the manu- 
facturer, appeared on the market. Economies of manufacture re- 
sulted in more impressive equipment at lower cost, but complete 
packaged hi-fi systems seldom compared in reproduction quality 
with those assembled from components, even though the latter 
might have been assembled by a dealer and sold as a complete 
unit. In general, sound quality is better when the loud-speaker is 
ina separate cabinet, particularly if a record player or turntable is 

rt of the system. 

Deana Saute =D ‘he source of sound for the usual hi-fi system. 
is the phonograph record, although many listeners find adequate 
programming from radio broadcasts. Record-playing equipment 
chosen for such a system is most often of highest quality, especially 
jn the case of the serious music lover, who is likely to use a tran- 
scription turntable, a less-expensive modification of the extremely 
fine machines used in broadcasting stations and recording studios. 
This type of turntable produces a minimum of flutter and wow, 
and the lowest possible rumble. “Wow” is the name given to 
low-frequency variation in rotational speed of the record which 
causes a sound well described by the name. “Flutter” refers to 
speed variations of higher frequency, and while not so readily 
detected by the untrained ear, it is usually manifested by a rough- 
ness in violin and soprano voice-tones. “Rumble” is a con- 
tinuous low frequency which is fairly constant and, which inter- 
feres with good reproduction of bass tones; intentional reduction 
of low-frequency response of the amplifier and loud-speaker equip- 
ment reduces the effect of rumble but sacrifices bass. 

The phonograph pickup is the device which converts the me- 
chanical vibrations caused by variations in the record groove into 
an electrical signal. Two general types are in use, with the mag- 
netic group—including variable-reluctance, moving-coil and 
moving-magnet constructions—favoured for best quality. Piezo- 
electric types, which include crystal and ceramic pickups, are less 
expensive and require less critical amplifier circuits, but their out- 
put is not as uniform for all frequencies nor do they cover as wide 
a frequency range. Output signals from the magnetic types range 
from 1 or 2 mv. up to about 50 mv. for average recorded volume; 
ceramic and crystal types have outputs in the vicinity of 0.5 vi 
Stereophonic pickups of either type are actuated simultaneously by 
variations in both walls of the record:groove and provide the two 
separate signals necessary for stereophonic reproduction. (See 


also PHONOGRAPH.) pan 5 
Another source of program material is the tape recorder, which 
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came into common use in the early 1950s. These machines record 
on narrow bands of thin plastic upon which a coating of magnetic 
oxide has been deposited. The recording process is simple and 
necessitates little skill, reproduction quality being dependent 
almost entirely on the quality of the recorder itself. Program 
material may be recorded from broadcasts or from live perform- 
ances, and prerecorded tapes have been introduced that offer a 
wide selection of music. (See TAPE RECORDING, MAGNETIC.) 

For reception of radio broadcasts, the tuner is employed. The 
hi-fi tuner is simply a refined version of a radio receiver, but with- 
out audio amplifier or loud-speaker. Best reproduction comes 
from frequency-modulation stations, but since the range of FM 
signals is limited to about 50 mi. for reliable reception, amplitude- 
modulated (AM) stations can provide a usable signal for greater 
distances. The usual tuner for hi-fi use combines both AM and 
FM in the same unit, with circuitry often being arranged to permit 
reception of both types of signal at the same time for stereophonic 
reproduction. Frequency response of FM tuners meets highest 
broadcasting standards, and reception is almost entirely free from 
atmospheric or man-made static or noise. 

FM stations are inherently capable of transmitting two or more 
programs over one channel at the same time by a process known as 
multiplexing, and thus can transmit both portions of a stereo 
program at once. FM stations also can provide additional program 
services by multiplex without the knowledge of listeners who are 
receiving the main channel only; such transmissions are usually 
subscribed for by hotels, restaurants and the like for background 
music entertainment, 

The sound portion of TV programs is often fed into a high- 
fidelity system for improved reproduction. In most TV sets, the 
amplifier and speaker offer minimal sound quality, although the 
transmitted sound is almost equal to the best of FM quality. In 
built-in hi-fi systems, careful placement of TV picture tube and 
loud-speaker can give increased realism and greater enjoyment. 

Amplifiers.—Since the output signals from phonograph pick- 
ups may be as low as 0.000001 v. during quiet passages, amplifiers 
are required to build these minute signals up to the volt or so 

> necessary to actuate a loud-speaker. Controls are necessary to 
adjust frequency response to suit the listener’s desires, the acous- 
tic environment in the home and deficiencies in equipment or 
recordings. Phonograph records are not cut with a uniform fre- 
quency response because at low frequencies a loud signal would 
require a wide groove spacing which would reduce playing time. 
Noise and “needle scratch” can be reduced by accenting the high 
frequencies during recording and attenuating them during play- 
back. Beginning at 500 cycles per second (c.p.s.), about one 
octave above middle C, the recording level is reduced progressively 
as frequency is lowered, decreasing in strength by one-half for 
each octave. High frequencies are increased or pre-emphasized 
beginning at 2,120 c.p.s., doubling in strength with each octave. 
To play back properly, a complementary correction must be in; 
troduced in the amplifier so that the resultant output is uniform 
over the entire frequency range. The frequency at which the lows 
begin to be reduced is known as the turnover, and was standardized 
in 1954 by the Record Industry Association of America (R.I.A.A.) 
at 500 c.p.s. for long-playing records. Prior to that time various 
other turnover points were used, resulting in lack of uniformity of 
records and necessitating greater complication in the amplifier. 
Similarly, the amount of pre-emphasis was standardized at 13.75 
decibels (db.) at 10,000 c.p.s., which requires the complementary 
“roll-off” in the amplifier. For records made after 1954, only the 
one compensating characteristic, known as the R.I.A.A. curve, is 
required, but for records made prior to that date a number of 
compensations must be provided in the amplifier. These com- 
pensations, along with bass and treble tone controls, volume and 
loudness controls and source selector switches, form the preampli- 
fier section, which may or may not be a separate unit. Tone con- 
trols must be arranged to provide boosts and attenuations of 
approximately 15 db. at both the bass and treble ends of the sound 
spectrum, with the reference frequencies usually specified as 50 
c.p.s. in the bass and 10,000 c.p.s. in the treble. Loudness controls 
(sometimes designated “contour’’) are intended to compensate for 
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reduced sensitivity of the human ear to low tones at yo} 
lower than the original performance. As the loudness cont ri 
turned so as to reduce volume, it reduces middle and high 
quencies more rapidly than it reduces lows, giving the effect a 
increasing bass. Preamplifiers for stereophonic reproduction i 
equipped with two complete sets of controls, usually arranged o 
that one knob will control the same function in both ampl ar 
simultaneously. 
The preamplifier may be combined with the basic or power. 
amplifier, which furnishes sufficient electrical energy to drive thy 
loud-speaker to room volume, although separate units for both giye 
greater flexibility in use as well as in physical placement, Whe 
each component of a system is a separate unit, improvements in 
any one do not make the entire system obsolete, since the ou 
dated unit may be replaced independently of the remainder of thy 
equipment. < 
Amplifiers for home use should be capable of furnishing at least 


not less than ro w. Distortion in high-fidelity amplifiers should 
not exceed 2% at rated output, and many amplifiers are even bel- 
ter. Certain types of loud-speakers are of low efficiency and com 
sequently require 30 w. of power or more to perform satisfactorily 
and it is not unusual for home systems to employ 60-, 70- or 80+", 
amplifiers. Because of their greater physical size, it is not usul! 
for these high-power amplifiers to be built on the same chassis 
with the preamplifiers. Lower-powered amplifiers are usually com 
bined with the preamplifier sections, and in many instances with 
a radio tuner, making a complete system in one unit. (See alo” 
AMPLIFIER, ELECTRONIC.) 

Loud-speakers and Speaker Systems.—For use in the home, 
loud-speakers must be housed in cabinets which combine propeti] 
acoustic design with aesthetically compatible appearance. By the | 
late 1930s, the dynamic or moving-coil loud-speaker was estati 
lished as the most efficient form of reproducer, and more poweri 
magnets and design improvements subsequently brought it tot 
high degree of performance. The typical high-fidelity loud-sp 
is basically a modification of heavy-duty theatre types, and d t 
ent sizes—each intended for optimum performance over a lin 
range of frequencies—are often combined into a loud-speaker sy% 
tem. The larger models of direct-radiator cone speakers are g 
erally employed for low frequencies because of the need to mo 
large volumes of air for good performance. Middle frequent 
may be reproduced well by eight-inch cones, but some designet 
prefer small driver units coupled to horns for the intermed d 
range. Still smaller cones or horn-type loud-speakers are preferred 
for the very high frequencies. Reasonably uniform sound p p 
sures may be created by such complete systems from as low a8 
or 30 c.p.s. up to about 18,000 c.p.s. a 

Electrostatic loud-speakers met with some acceptance, partiet 
larly for handling the upper frequency range, and some even Ti 
offered as “full-range” models. Most types have exceptioll 
good tone quality, but for acceptable reproduction down to 
c.p.s. or below, the electrostatic speaker must be made excess! 
large, usually with an area of at least 12 sq.ft. Smaller ul y 
signed especially for high frequencies were favoured by somi 
teners, but not universally. the 

The performance of a loud-speaker depends more upd? all 
enclosure than upon the mechanism itself, and a wide variety 0 d 
closure designs appeared, each with its own claims to superiot fg 
formance. Since all loud-speakers are presumed to possess, 
sound-reproducing characteristics their designers can bui! å 
them, and since all do not sound alike by any means, ult 
buyer should listen to the products of several reputable mang 
turers and then choose the one that sounds best to him. 
Loup-SPEAKER.) 

Public-Address Systems.—Sound coverage of lar i 
people comprises two classifications: public-address SY. 
which the principal requirement is to provide intelligible? yy 
over large areas, usually outdoors; and sound reinforcer y jet 
tems, which must reproduce both speech and music with 5 tter 
faithfulness that the sound system is unobtrusive- The la 


ge groups 
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erally employed indoors, and aim for greatest realism, Equip- 
ment differs considerably between the two types, and the acoustic 

roblems are entirely dissimilar. ; 

For large outdoor gatherings, directional horns are usually em- 

Jloyed to concentrate the sound over the occupied areas, thus uti- 
ling the available power most efficiently. Since low frequencies 
contribute little to intelligibility of speech, Tesponse is decreased 
helow about 300 c.p.s., and the upper limit is around 5,000 c.p.s, 
This permits the use of sturdy driver units and horns of reasonable 
Glen units, used with directional horns, have high efficiencies— 
of the order of 40%-50%—and about 2 w. of electrical power 
will be required for each 1,000 sq.ft. of floor or seating area for 
a suitable sound level of 20 dynes per square centimetre, which 
js 100 db, above the threshold of audibility. Reflections from 
adjacent structures, such as buildings, grandstands and high fences, 
may reduce the required power, but such reflections may result in 
echoes which decrease rather than increase intelligibility, and their 
effect must be considered carefully. Amplifiers must be duplicated 
sufficiently so that failure of any one will not put the entire system 
out of commission, and output lines should feed the loud-speakers 
alternately so that partial coverage will be possible even in the 
event of some equipment failure. 

Because of the high powers required, loud-speaker lines should 
be fed from a 70.7-ohm distribution system to reduce losses in the 
wiring, rather than at the lower impedances of the speaker units. 
This also permits ease of adjustment of the power consumed by 
tach speaker to equalize sound distribution over the affected area. 
Switching of loud-speakers and sound sources and control of vol- 
ume should be concentrated at one point so that a single operator 
can control the system. 

Sound reinforcement systems for indoor use require less acoustic 
Power because of reflections from walls and ceiling, but since wide- 
Tange loud-speakers are less efficient than directional horn units, a 
minimum of 50 w. should be provided for seating capacities up 
‘9500, with an additional so w. being necessary for each additional 
Sooseats. The entire system must be capable of a wide frequency 
Tange for high-fidelity reproduction of music. It is important that 
the operator be stationed not ina separate control studio but where 
he can hear the sound in the auditorium if he is to maintain levels 

t are not too loud for realism, yet still adequate to override 
audience noises, 

Theatrical performances are best reinforced by groups of loud- 
peker at the sides and above the proscenium, but in many other 
a paes the use of a “low-level” system which employs numer- 
IT speakers at low volume is more satisfactory. Acoustic 
CEAN to avoid undesirable echoes or reflections is likely to be 
tens mM most auditoriums, and the use of nonparallel surfaces 

Simplifies the sound reinforcement problem. See also Acous- 
Nes or Burtpincs, 


ie J. H. Newitt, High Fidelity Techniques (1953); H. Pender and 


Wain, Electrical Engineers’ Handbook, vol. 2 (1950). 
NIGH (C. G. McP.) 
trial hx -FREQUENCY HEATING is that 


héati i form of indus- 
Electric field which derives its energy source from an alternating 
electric. n The field may be magnetic, as in induction heating, 
transfer eras in dielectric heating. In both cases, the energy 
is ae heat into the material being processed increases with 
ea ency of the alternating polarity. Therefore, frequencies 
its are n those normally encountered in electrical energy sup- 
Mislead; SoCTally used. These heating methods are sometimes 
*detrong referred to as “r-f” (radio-frequency) heating or 
Tnductign pone: i 
destin heating is applicable to materials that are nominally 
s Diocuced poct ors, usually metals. The required magnetic field 
oil, oF ing Y circulating high-frequency current through a work 
ttansfomm, uctor, that acts as the primary winding of a simple 
tsinglestun, in which the work to be heated may be thought of as 
tte heat m secondary or. susceptor. By shaping the coil properly, 
ired can be localized or spread throughout the work as 
Re nop | Dd heat distribution patterns can be obtained which 
Possible using conventional forms of heating. The work 
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coil may consist of a single turn or of many turns, depending upon 
the desired heat pattern. 

_Appreciable heat losses occur in the work coil from the relatively 
high currents and the high effective resistance due to the increased 
frequency. Because of these losses, the work coil is generally 
water-cooled. 

Induction heating has a number of salient features. For ex- 
ample, it is possible to localize the heat at the surface of the work, 
resulting in surface hardening, such as is required for bearings. 
This phenomenon becomes more pronounced at higher frequericies. 

With induction heating it also is practical to localize the heat 
longitudinally on the work within the confines of the work coil. 
Many desirable heat-treating and metal-joining applications are 
made possible by this feature. 

No electrical connections are made to the work to accomplish the 
heating, and the surrounding atmosphere remains cool. Induction 
heating has no temperature limitations, since the heat energy is 
generated within the work itself, and as long as the energy input 
is in excess of the heat losses, the work temperature will increase. 
With proper thermal insulation, extremely high temperatures can 
be attained, an especially important factor in the metallurgy of 
the refractory metals. In addition, heat energy can be introduced 
into the work at extremely rapid rates, many times those possible 
by conventional means. 

Combination of one or more of these features makes induction 
heating a widely accepted metal-working tool. It is used for metal 
melting and refining, sintering, surface hardening, annealing, 
soldering, brazing, welding, and in vacuum furnace operations. In 
broad terms, induction heating finds application in practically any 
metal-working process requiring heat. It has been utilized in the 
processing of nuclear fuels and components, and also has been 
used in specialized heating applications for materials that are 
electrically conducting though nonmetallic; ionized solutions, glass 
at elevated temperature and molten salts are examples. 

Three types of frequency conversion equipment are used as 
energy sources for induction heating. The motor-generator set is 
the most common, and standard units of this type supply fre- 
quencies of 960, 1,920, 3,000 and 9,600 cycles per second (c.p.s.) 


at power ratings of 7.5 to 1,500 kw. 
Spark-gap convertors are also used for induction heating, em- 


ploying both the mercury-vapour gap and the air gap principle. 
These units are inherently of low. output, not exceeding 40 kw., and 
their frequency is limited to the 40 kc. to 300 kc. range. Vacuum- 
tube oscillators are employed where the higher frequencies at 
higher output power ratings are desired, and equipment of this 
type is available’at frequencies of 300 kc. and higher at power out- 
puts of 200 kw. or greater in single units. 

The choice of frequency in induction heating depends upon the 
particular application. In many cases, it is not critical, and any 
frequency may suffice. The degree to which the induced current, 
and in turn the heat losses, penetrate the work is an inverse func- 
tion of the frequency, Therefore, for deep-heating applications, 
such as forging, melting, brazing and through-hardening, the lower 
frequency range of 1,000 to 10,000 c.p.s. finds application. For 
case hardening, or any other surface heating application, the 
higher frequencies of 10,000 to 500,000 c.p.s. are used. Diameter 
of the work being heated also affects the choice of frequency, since 
the smaller diameters require higher frequencies for a given rate 
of energy transfer. As a rule, it can be said that the range of 
frequencies for induction heating is from 1,000 to 500,000 c.p.s., 
with very few applications requiring higher frequencies. Large 
melting installations and low-temperature heating of large masses 
employ 60-cycle energy for induction heating, and the principles 
of operation are the same as those which apply to high-frequency 
induction heating. 

The induction heating effect also is dependent upon the magnetic 
properties of the material being heated, and in general magnetic 
materials heat more readily than nonmagnetic. However, all mag- 
netic materials lose their magnetic properties at the Curie point 
(1,330° F. for iron). Since most metallurgical operations on steel 


: require temperatures in excess of this value, the problems of heat- 


ing must be considered as those of nonmagnetic materials. Since 
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induction heating can be considered as resistance heating, the 
resistivity of the material directly affects its reaction to the 
jnduction-heating field. Hence, good electrical conductors, such 
as copper, silver and aluminum, heat less readily than poorer con- 
ductors such as nickel, iron, steel and the refractory metals. 

Dielectric heating is the counterpart in the field of industrial 
heating of electrical nonconductors to induction heating in the 
metal-working field. Materials that are poor electrical conductors 
because of their molecular behaviour are also poor thermal con- 
ductors, and when they are heated by conventional means the trans- 
fer of heat through the surface to the inner sections of the mass 
is difficult and time-consuming. Since a large proportion of these 
materials are subject to damage at elevated temperatures, the 
rate of heating conventionally is slowed considerably by the dam- 
age temperature, which cannot be exceeded. 

Dielectric heating is achieved by placing the material to be 
processed in the influence of a high-frequency electric field. It 
js a voltage phenomenon, whereas induction heating is a current 
phenomenon, but it is also directly affected by the frequency of 
the alternating field. The electrodes which produce the heating 
field are, in industrial practice, flat plates separated so that the 
work can be placed between them. Since one side of the output 
circuit can be operated at ground potential, the electrode assembly 
reduces itself to a single high-voltage electrode, suspended on elec- 
trical insulators above the grounded platen of the work-handling 
equipment. Other electrode configurations are employed, such as 
cylindrical, finger and cuff shapes. 

Tf a mass of material relatively uniform and homogeneous in 
cross section is placed in a high-frequency electric field, each 
unit mass of that material absorbs energy. The rate of energy ab- 
sorption is proportional to (1) the square of the voltage gradient 
across the unit mass; (2) the frequency of the alternating field; 
(3) the dielectric constant of the material at the operating fre- 
quency and (4) the power factor of the material at the operating 
frequency. The latter two factors are often combined and their 
product referred to as the loss factor of the material. Conse- 
quently, for maximum heating rate, the frequency and voltage 

è should be as high as can be practically attained. In general, 
dielectric-heating electrodes are energized at potentials of the order 
of 5,000 to 15,000 v., and the frequency ranges from 5 to 50 mc. 
For many materials, the specific frequency is relatively unimpor- 
tant, and effective heating can be accomplished anywhere within 
the above limits. Other materials show radical change in their loss 
factor at different frequencies, and the frequency for such materials 
must be chosen to give the maximum loss factor. 

Since dielectric heating is a voltage phenomenon, the currents 
involved in the electrode circuit are relatively small and no water 
cooling is required. On the other hand, the high voltages en- 
countered impose a severe electrical insulation problem. 

Dielectric heating finds application in practically all fields where 
heat must be introduced uniformly throughout electrically non- 
conducting materials. Moisture removal is one of its most im- 
portant functions, since much of the industrial heating done on 
such materials is for this purpose. Water heats much more rapidly 
than any other material when exposed to the dielectric-heating 
field, since it has a dielectric constant of 80 over practically the 
entire frequency range, whereas other materials have dielectric 
constants from r.o to 8.0. Typical examples of dielectric heating 
as applied to moisture removal are the heating of packages of 
yarn, the baking of foundry cores and the curing of wood and to- 

bacco. Other curing operations do not involve the removal of 
moisture but are truly molecular transformations brought about 
by heat. Thermosetting plastics are typical examples and dielectric 
heating is used extensively in processing them. The heat may be 
applied to a thermosetting glue in the woodworking field or to 
plastic for heating prior to molding. Foundry cores, already men- 
tioned as an application for moisture removal, are also an example 
of plastic processing, since a thermosetting binder is used in 
aqueous solution. Other fields of application of dielectric heating 
include the production of pharmaceuticals, food processing and 


sterilization. i 
The great advantage of dielectric heating is speed. For example, 
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foundry cores that previously required 8 to 12 hr. ina 
baked in 90 sec., and textile packages that formerly 
in heated, circulated air for proper drying can be 
trically in 15 min. yi 

The vacuum-tube oscillator provides the high-fi 
trical energy source for dielectric heating, since it 
type of apparatus which will provide sizable amounts of 
energy in the high-frequency ranges. Terminal out 
range from 5,000 v. on small equipment to 15,000 and’ 
v. on large units. Power output ratings range from a fri 
kilowatt to 200 kw. Although the large majority of u 
in the frequency range from 1 to 50 mc., some equipr 
which has an output frequency of the order of 2,500) 
units are self-contained equipment of the resonant 
with the oscillator and heating section mounted adj; 
other in the same cabinet. They have found applicatic 
and defrosting foods. 

See J. Wesley Cable, Induction and Dielectric Heat 


HIGHGATE, a district of north Greater Lon 
within the three London boroughs of Camden, Is 
Haringey (gq.v.). Highgate Hill, a road made by theh 
field in the 14th century, was formerly part of the 
Road, Near the summit of the hill (426 ft. [130 
tollgate (whence Highgate) erected in 1356 by the bi 
don, On the site of Lichfield’s hermitage Highgate 
founded by Sir Roger Cholmeley in 1565; in the 
school’s Victorian Chapel was the tomb of Samuel 
ridge, later removed to St. Michael’s Church. The 
No. 3 The Grove for 18 years until his death in 1834, 
Arundel House (now Old Hall) Francis Bacon died in 
Housman lodged at Byron Cottage, North Hill, durin 
he wrote A Shropshire Lad. 2 

Ascending the hill is Waterlow Park, with Laude: 
associated with Nell Gwyn and the seat of John Mail 
earl of Lauderdale, a member of the cabal ministry of 
Nearby stood the cottage and garden belonging to the po 
Marvell (1621-78). Adjacent to the park is Highgal 
where many famous people lie buried, including: 
Michael Faraday, George Eliot and her husband G 
Lewes, Mrs. Henry Wood the novelist, Herbert S 
losopher, and Tom Sayers the pugilist champion. Th 
ton Stone” associated with Richard Whittington, lord 
London, was placed near the foot of Highgate Hill 
placing an earlier 17th-century stone. y 

Parliament Hill Fields and Ken Wood lie west of Hig 
to the north are Highgate and Queen's woods. W. 

HIGHLAND GAMES, originally athletic me 
out in the Scottish Highlands, now include similar meet 
part of the world conducted usually under the auspices! 
Caledonian society and more. or less according to WA 
lieved to be traditional customs. The meetings origi 
promptu competitions at the clan assemblies summo 
chiefs for hunting, military exercises and the condu 
ness generally, The complete breakup of the clan 01 
after the Jacobite rising of 1745, however, put an 
gatherings. 

The first of the modern meetings was instituted abot 
later at Braemar and Strathdon (the Lonach gathel 
meetings, notably at’ Ballater and Aboyne in Abel 
Oban (the Argyll gathéring) and Dunoon (the Cow 
followed between 1864 and 1871. There are curre 
mately 40 major meetings and gatherings in Scol 
merous ones elsewhere. 

The local chief, if there is one, usually acts a$ PP 
at some gatherings is received with ceremony and es 
place to the music of the bagpipes. At the Lonach 8 
clansmen, armed with pikes, follow their chief to the 
meetings include the usual flat and hurdle races, 
jumps and pole vault, and throwing the hammer ani 
weight. In these last two there are links with the 
wooden shaft of the hammer (though the original 
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THROWING THE HAMMER AT THE ABOYNE HIGHLAND GAMES 


is replaced by an iron ball) and in the round stone ball used for 
putting at many games. An exclusively highland event is “tossing 
the caber,” a fir pole about 17 ft. long and about 90 Ib. in weight 
(see Caner TosstNc). 

At all gatherings and meetings competitions in bagpipe music 
tnd highland dancing form an important part. Competitions are 
ually for individual pipers, but at the Cowal gathering there 
tre also competitions for pipe bands. The standard highland 
dances are the reel, fling, sword dance and Seann Triubhas. These 
dances were always regarded as male dances, and it was only at 
the beginning of the 20th century that women were allowed to 
compete, The ban on women dancers is still in force at Braemar 


hte 19th century, and owes its growth to its proximity to Chicago. 


pan, Pted a city-manager form of government in 1955. Ravinia 


and 


Popul 


Ot (9..), The site, originally the English settlement of 
udea wes renamed Whitewood after the American Civil War. 
Mat i Augustus B, Woodward in 1824 purchased 320 ac. in 
il nA now the centre of the city and laid plans for developing 2 
ig den ch he named Woodwardville. Three years later the 
nthe and his property was sold. Rats 
Thich p carly 1880s Capt. William Stevens settled in W ae 

(at hi Hee was incorporated as a village. A ridge or hig! : 
alee ay and Woodward avenues) leveled to make i 
Status yr Ttllway became the namesake of the community. “1 y 
as attained in 1918. : 
tene, Ford purchased the old race track along Woodwar 
d opened his automobile plant Jan. 1,1910. Three years 
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later he introduced the system of mass production. After the 
Model T was discontinued in 1927, the Ford assembly operations 
moved to Dearborn. In 1959 the famous Ford stacks were torn 
down to make way for a modernization program, completed the 
following year. Paints, chemicals, interior trim sets for cars and 
tractors are manufactured in the Highland Park Ford plant. An- 
other major industrial establishment is the Chrysler corporation 
plant with its institute of engineering. 

The school district of Highland Park, established in 1889, offers 
an educational program from kindergarten through junior college 
to all residents. For comparative population figures see table in 
Micuican: Population. (E. C. Ha.) 

HIGHLAND PARK, an independent town within the city 
of Dallas, Tex., U.S., was one of the first planned residential towns 
in the southwestern United States. In 1889 a Philadelphia syn- 
dicate acquired the wooded, creekside site north of Dallas for an 
exclusive residential section, but the panic of 1893 killed the 
project. In 1906 John S. Armstrong, a retired packer, bought the 
land. The town was incorporated in 1913. He and his son-in- 
law, Hugh E. Prather, went to California to see the town of Bev- 
erly Hills, laid out by a planning expert, and brought the planner 
to Texas to design Highland Park. With its sister suburb, Uni- 
versity Park (g.v.), at its north boundary, Highland Park shares 
one of the better public school systems of the nation. Of its high 
school graduates 98% go to college. For comparative population 
figures see table in Texas: Population. (E. P. Cr.) 

HIGHLANDS, THE (Scortıss Hicutanps), that part of 
Scotland northwest of a line drawn from Dumbarton to Stone- 
haven, sometimes including the Inner and Outer Hebrides and the 
county of Bute, but excluding the Orkneys and Shetlands, Caith- 
ness, the flat coastal land of the shires of Nairn, Elgin and Banff, 
and all east Aberdeenshire (see ScoTLanp). In this area Gaelic 
customs (highland games [g.v.], dancing, music) and language 
have lingered on. The town of Inverness is usually regarded as 
the capital of the Highlands. : 

HIGHMORE, JOSEPH (1692-1780), English portrait 
painter, was born in London, June 13, 1692. About 1714 he en- 
tered Sir Godfrey Kneller’s academy where he was influenced, ac- 
cording to George Vertue, by the French painter Louis Cheron. In 
Highmore’s early work he adapted Kneller’s style to a more unvar- 
nished if less masterful rendering. Observation of individual re- 
semblance and a discreet grace are evident in later portraits, 

Although Highmore visited France and the Low Countries in 
1732 and again in 1734, his style was perhaps affected more by 
French rococo artists such as Philippe Mercier and Hubert Grave- 
lot, who were established in London during the 1730s and 1740s. 
But their influence is traceable less in Highmore’s portraits than in 
his genre illustrations. In 1744 he painted a series of 12 illustra- 
tions for Richardson’s Pamela, which suggest comparison with 
William Hogarth’s “Marriage à la Mode.” Highmore is less bois- 
terous, less satirical and more refined, although his juxtaposition 
of characters is quite vivacious, as in the British museum drawing 
called “The Enraged Husband.” But Highmore’s genre belongs 
to'a larger context that includes John Vanderbank's illustrations 
for Don Quixote and Francis Hayman’s compositions for Vauxhall. 
Highmore retired from practice in 1761 and moved in 1762 to 
Canterbury, where he spent the remainder of his life. He died 
in March 1780. (F. H. D.) 

HIGH PLACE is the term used in the standard English ver- 
sions of the Old Testament to designate a shrine built on a hilltop. 
The Israelites found many such shrines in existence when they 
settled in Canaan and apparently adopted them, or some of them, 
for their own worship. They were of Canaanite origin, as indeed 
is the Hebrew word bamah which is translated “high place.” They 
are associated with high hills and spreading trees (Ezek. xx, 28 ff.) 
and were doubtless at times the scene of fertility rites. The name 
bamah, meaning “hill” or “high place,” was transferred to the 
shrine built on it. There were high places in Moab (Num. xxi, 
28), and Solomon even built one for Chemosh, the god of Moab 
(I Kings xi, 7): Their furniture may have varied from place 
to place and depended upon local custom and belief, but there 
would be an altar for sacrifice and a room or hall for a com- 
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munal meal (I Sam, ix, 12-14, 22). Beside the altar, in Canaanite 
times, were a stone pillar. (mazzebah) and a wooden pole (asherah) 
sacred to and symbolizing the god and goddess respectively (see 
BAAL; AsTARTE). The Hebrews looked askance at these two ob- 
jects and eventually came to condemn their existence and use in 
the strongest terms (Deut. xvi, 21 f.; I Kings xiv, 23; etc.). The 
use of the shrines themselves, especially the altars, seems to have 
continued well into the period of the Israelite monarchy. Accord- 
ing to tradition Solomon went on using the shrine at Gibeon even 
after the Temple was built and the ark housed there, for Gibeon 
“was the great high place” (I Kings iii, 4). The religious, re- 
formers of the 8th century, represented in writing by the Book of 
Deuteronomy and in practice by the reform of Josiah, so strongly 
condemned the worship at these shrines as to demand their com- 
plete destruction. Against this background bamah came to be a 
contemptuous term: it was used to describe Bethel, where Jero- 
boam worshiped the calf (II Kings xxiii, 15), and Topheth, where 
human sacrifice was practised (Jer. vii, 31), (L, H. Br.) 

HIGH POINT, an industrial city of Guilford county, in north 
central North Carolina, U.S., in the Piedmont region, 18 mi. S.W. 
of Greensboro and 99 mi. N.W. of Raleigh. 

The area was originally settled by Quakers about 1750, but the 
town was not laid out until 1853 when it was so named because it 
was the highest point between Goldsboro and Charlotte on the 
state-built North Carolina railroad, Incorporated in 1859, it de- 
veloped from a small trading centre in the 1880s into a modern, 
sprawling industrial city. Furniture manufacturers, attracted by 
the abundance of hardwood timber, caused it to become “the 
Grand Rapids” of the south. The Southern Furniture exposition 
is held every January and July in a block-size building where na- 
tional manufacturers bring their new lines for inspection and sale. 
More recently the hosiery industry outstripped the furniture busi- 
ness in volume. Other manufactures include paint, chemicals 
and machinery. High Point college, a Methodist coeducational 
institution, chartered in 1920 and opened in 1924, has about 1,000 
students, one-half of whom are day students. 

The city adopted a commission-manager form of government in 
1916. Pop. (1960) 62,063; Greensboro-High Point standard 
metropolitan. statistical area (Guilford county), 246,520. For 
comparative population figures see table in NORTH CAROLINA: 
Population. (B. P. R.) 

HIGH SCHOOL (UNITED STATES), the secondary 
level of the U.S. common school system. The high school is dis- 
tinctive in that it is a graduated extension (grades 9 through 12) 
of the elementary school system, open to all, and not a distinct 
type of school. Generally it offers either terminal education or 
preparation for college. It is roughly comparable to the British 
grammar, technical and modern secondary schools, and the various 
forms of postprimary schools in Germany, France and other 
countries, See SECONDARY EDUCATION; EDUCATION, History oF. 

HIGH SEAS consist of all parts of the mass of salt water 
surrounding the globe which are not part of the territorial sea or 
internal waters of a state. For several centuries beginning in the 
middle ages a number of maritime states asserted sovereignty over 
large portions of the high seas. Well-known examples were the 
claims of Genoa in the Adriatic and of Great Britain in the North 
sea and elsewhere. 

The doctrine that the high seas in time of peace are open to 
all nations and may not be subjected to national sovereignty (free- 
dom of the high seas) was proposed by Grotius as early as 1609 
in his famous Mare liberum, but did not become an accepted prin- 
ciple of international law until the 19th century. Ideologically 
connected with other 19th-century freedoms, and_ particularly 
laissez faire economic theory, freedom of the high seas was vigor- 
ously pressed by the great maritime and commercial powers, espe- 

cially Great Britain, and is presently recognized to include freedom 
of navigation, fishing, the laying of submarine cables and pipelines, 
and overflight by aircraft. 

At mid-20th century demands by some coastal states for in- 
creased security and customs zones, for exclusive offshore fishing 
rights, for conservation of maritime resources, and for exploitation 
of resources, especially oil, found in continental shelves, caused 
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serious conflicts. A United Nations conference of 86 nation y 
Geneva in 1958 sought to codify the law of the high seas by | 
was unable to resolve many outstanding issues, notably the mayi 
mum permissible breadth of the territorial sea subject to mat 
sovereignty. See also WATERS, TERRITORIAL; RULES op ™! 
Roan AT SEA. 

BIBLIOGRAPHY.—C. J. Colombos, International Law of the Sea th 
ed. (1959); United Nations Legislative Series, Laws and Regulations 
the Regime of the High Seas (1951); H. Reiff, The United States a 
the Treaty Law of the Sea (1959). (N. EB. K) 


HIGH-SPEED STEEL, a tungsten-chromium-vanadim 
tool steel, so called because of its ability to machine metal at 
speeds many times those possible with carbon tool steels, 

It was developed almost simultaneously by European and US, 
metallurgists during the latter years of the 19th century, There 
search of F. W. Taylor and Maunsel White on proper heat-treating 
methods led to the full realization of the unusual qualities of thew 
high-alloy steels. The Taylor-White heat treatment, which applies 
substantially to all high-speed steels, consists of two essential parts; 
heating the tool to.a temperature just below its melting poin, 
usually in the range of 2,200°-2,350° F. (1,204°-1,288° C.), the 
exact temperature depending upon the type of high-speed stel, 
and quenching in oil, molten salt or a blast of air; reheating to 
approximately 1,050° F. (565° C.) and cooling in air. Subsequent 
research showed that a second reheating (tempering treatment) at 
1,050° F. develops the optimum in hardness, resistance to wea 
and toughness, which are essential for good cutting tools, Suche 
treatment induces the quality of red-hardness in these alloys, 
whereby the tool retains its useful hardness even when cutting 
fast that the tip is heated red-hot by friction with the chip. The 
presence of numerous small particles of tungsten and vanadium 
carbides in the steel plays a significant role in attaining these prop 
erties. The most important feature of the Taylor-White treatment 
is the unusually high quenching temperature to which the steli 
heated. Ordinarily carbon or low-alloy steels would be seriously 
damaged by heat treating at such temperatures. 

Up to 5% cobalt has been usefully added to high-speed stell 
improve its hardness and wear resistance for special machining 1e 
quirements. Other innovations include an increase in the vanadium 
content to 292-39, which permits higher carbon contents and ptt 
vides greater wear resistance without decreasing the toughness. 
more important innovation consists of replacing half or mote 0 
the tungsten with molybdenum, an element analogous chemical 
but cheaper and much more readily available. However, ! 
molybdenum-type steels are more prone to suffer a loss of cal i 
from their surface because of reaction with oxygen of the a 
the high heating temperatures, thus decreasing the cutting gaat 
of the tools. Coating the tools with borax or copper paint of ny 
neutral molten salt baths for a heating medium successfully ¢ 
bats this problem. 


Approximate Analysis of High-Speed Steel 


te 
High Molybdenum | lyin 


tungsten 


Carbon e. « «percent |  0,50-0.80 0.75 
Tungsten. . . « percent 18.0 LS 
Chromium «a e . percent 4.0 4e 
Vanadium. . . . percent 1.0 £0 
Molybdenum’, « ©. percent - 8.5 


iw 
The varieties of high-speed steel can be reduced to the ie 
portant classes indicated in the table. Three additional xe 
made possible by the addition of cobalt to each of these 


ed gs 
Bsrrocrarny.—M. A. Grossmann and E. C. Bain, High is ju 


(1931); J. P. Gill and others, Tool Steels, American Society Bi eu 
3rd ed, ed. by G. A. Roberts (1962); American Society Af p,$) 
Transactions. g: att 
o 

HIGH WYCOMBE, a municipal borough in the Wio 
parliamentary division of Buckinghamshire, Eng., 29 m (aot 
London by road, on the edge of the Chiltern hills. Pope 
49,981. The town stretches for more than 4 mi. along Meo Hi 
valley of the Wye stream and it also spreads over the senile 
on either side. The valley is one of the main passes © d P 
and through it run the railway and the London-Oxford r04% 
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be has long been noted for furniture, especially Win 

Wr manufactured from the beeches that grow on the a 
hills; to the sheer woodwork have been added ancillary industries 
jn metal and the manufacture of precision instruments, During 
World War II a number of clothing factories were opened, There 
are also paper mills and printing works. Wycombe appears to 
have been settled from early times. There are various ancient 
British remains, including an encampment, and many indications of 
an important Roman settlement. In Domesday the manor only 
js mentioned, but the borough existed in the time of Henry IT 
and was granted a charter in 1237 by Henry IIL. 

All Saints’ church replaced in 1273 a church dedicated in 1070 to 
All Hallows. It was in great part rebuilt in the 16th century. 
Wycombe abbey, now a public school for girls, is a modern re- 
building. In and around the main street are other interesting 
buildings, including the 18th-century Market house and guildhall 
and the Red Lion hotel associated with Benjamin Disraeli, who 
fought several elections in the town, Hughenden manor, where 
Disraeli lived and where he lies buried, is on the northern out- 
skirts of the borough. Since 1947 it has been national property— 
arebuilt sti house in a fine park and a rebuilt church incorpo- 
rating 14th-century features. 

West Wycombe is a picturesque 15th- to 18th-century village 
lining the main road west of High Wycombe. Threatened with 
destruction, it was bought by the Royal Society of Arts in 1929 and 
transferred to the National trust in 1934, The trust also owns 
West Wycombe park (300 ac. and an 18th-century mansion) and 
the hill above the village. This is crowned by’ an extraordinary 
church and mausoleum erected in 1763 by the eccentric Sir Francis 
eae pho also built West Wycombe park and founded the 
so-called “Hell Fire club,” 

HIKING; see WALKING. 

HILARIUS (Hirarus, Hiary), SAINT (d. 468), pope from 
461 to 468, succeeded Leo I. He was of Sardinian origin. As leg- 
ate to the “robber” synod of Ephesus in 449 he opposed the con- 
demnation of Flavian, patriarch of Constantinople, whose dying 
appeal to Rome he brought to Leo, His letters as pope show him 
484 wise and zealous administrator, correcting abuses and solving 
disputes submitted to him from southern Gaul and Spain. His 
Synod of 465 is the oldest Roman synod of which the acts survive. 
4 died on Feb, 29, 468, and his feast day is Feb. 28. 

a ae in A. Thiel, Epistolae Romanorum pontificum genuinae, 
(1933), j see also E. Caspar, Geschichte des ial a a 
Į ARIUS (f. A.D. 1125), medieval poet and wandering 
TE was a pupil of Abelard and seems to have been associated 
ide France, He wrote light verse of great charm in Latin, 
English o 4 poem addressed to Abelard and several dedicated to 
* tate which has led to the otherwise unsupported the- 
religious pre English himself. His fame rests on his three Latin 
teiraing p! at two of which, like two of his poems, have French 
tento be hose on the raising of Lazarus and on Daniel were writ- 
sie omen at matins or vespers. Both follow the biblical 
cor is airly closely, In the latter, surprising elaboration of 

é ieee for a performance within the liturgy. The third 
il i ep bears no trace of liturgical performance, is on a non- 
w ee the legend of the image of St. Nicholas. All three 

Sheed of metre, great liveliness and dramatic power. 
Wtical es (lacking in the play on Daniel), which are a 
sion fea at ee ee of the Latin, give an impres- 

reshness. 
J.p ftltions of his works by J.-J. Champollion-Figeac (1838) and 
Drama oe tg29) The slang a; AoE full i K. Young, The 
i S ledieval Church, vol. 1 (1933). r 
rea nn) SAINT oa cia 
ty yoia thority in Gaul. Born probably in northern Gaul, in 

i € entered the abbey of Lérins, presided over by his 
cee who became bishop of Arles in 426. In te 
Sever ii ed him and vigorously promoted reforms parong 
Movinces Out ancils, But his zeal led him to interfere wi 

utside his metropolitan jurisdiction and to overstep 


even the personal privileges bestowed on Patroclus, one of his 
predecessors, by Pope Zosimus in 417. He deposed Chelidonius, 
bishop of Besancon, and replaced another bishop (Projectus) re- 
gardless of canonical procedure. An appeal was made to Rome 
(444), and Pope Leo I quashed Hilary’s irregular appointments, 
but while depriving him of all metropolitan rights he did not re- 
move him from his see. These measures, to which Hilary sub- 
mitted, were endorsed by an imperial decree of Valentinian III 
reinforcing Gratian’s recognition of papal authority in 378. Be- 
sides minor works, Hilary wrote a memorial sermon on St. Honora- 
yes His feast day is May 5. 

IBLIOGRAPHY.—Works in J. P. Migne, Pi i ina, et 
(1846). See also O. ie ela Geschichte ce fn bere Poti 
tur, vol. iv, pp. 571-572 (1924); T. G. Jalland, Life and Times of St. 
Leo the Great, pp. 113-136, 159-164 (1941) (Me. Br.) 


HILARY (Huarrus), SAINT, oF Porrmrs (c. 315-367), a 
convert from Neoplatonism, was elected bishop of Poitiers, his 
native city,c. 353. A champion of orthodoxy, after the Arianizing 
councils of Ariminum (Rimini) and Seleucia (359) he resisted 
almost alone both imperial pressure and the maneuvers of his 
fellow bishops and then consolidated the faith of his colleagues 
in Gaul, thus earning the title of “Athanasius of the west.” He 
was exiled from his see by the emperor Constantius to Phrygia 
(356-360), where his contact with the Greek mind enabled him 
to discern the real issues of the Trinitarian controversies, There 
he wrote De trinitate, the first work in Latin to deal with them 
comprehensively. In De synodis seu de fide orientalium he ex- 
plained the history of the controversy to his Gallic colleagues and 
convincingly showed the easterns that those who held the Son to 
be like.the Father in substance and those who held him to be 
consubstantial should rally against those who called him unlike 
the Father. His appeals to the emperor were in vain, and he was 
turned out of the east as a troublemaker. Returning to Poitiers, 
he spent ‘his last years in confirming the faith in Gaul and in 
writing his commentary on the Psalms and Tractatus mysteriorum 
on typology. In these, too, he served as a channel for Greek 
thought to the west, writing in a very personal style, which is 
difficult but free from ambiguity or uncertainty of thought. Be- 
sides minor works he also wrote hymns and (before his exile) a 
commentary on St. Matthew. His feast day is Jan. 14. He was 
declared a doctor of the church in 1851. 

BrstiocrarpHy.—Works in J. P. Migne, Patrologia Latina, vol. ix-x 
(1844-45) ; Tractatus super Psalmos, ed. by A. Zingerle in Corpus scrip- 
torum ecclesiasticorum. Latinorum, vol. xxii (1891); Tractatus mys- 
teriorum and minor works, ed. by A. Feder in the same series, vol. lxv 
(1916) ; Tractatus mysteriorum; ed. by J. P. Brisson with French trans., 
in the Sources chrétiennes series (1947) ; Eng. trans. of De trinitate and 
De synodis by E. W. Watson in Nicene and Post-Nicene Fathers, vol, ix 
(1899). See also P. Smulders, S.J., La Doctrine trinitaire de S, Hilaire 
de Poitiers (1944). (Me. Br.) 


HILBERSEIMER, LUDWIG (1885- _), German-Amer- 
ican city planner, was born at Karlsruhe, Ger., on Sept. 14, 1885. 
In Germany he devoted as much time to architecture as to planning 
and in 1930 founded the department of city planning at the 
Bauhaus, Dessau. An original and logical thinker, his first project 
for a new city was, to some extent, two cities on top of one another, 
dwelling houses for workers being vertically above the offices and 
workshops. Later he developed a linear form of city with housing 
and industrial units related horizontally. 

In 1938 Hilberseimer came to the United States as professor 
of city planning at the Illinois Institute of Technology, Chicago, 
and there demonstrated further the implications of the decen- 
tralization of cities with a plan for Chicago and in regional plan- 
ning studies showing the possibilities for integrating agriculture, 
industry and transportation. His writings include The New City 
(1944); The New Regional Pattern (1952); The Nature of Cities 
(1956). (R. F. My.) 

HILBERT, DAVID (1862-1943), German mathematician 
who exerted a great influence on modern mathematics. He was 
born on Jan. 23, 1862, in Königsberg, where he studied under H. 
Weber and F. von Lindemann, receiving his Ph.D. in 1885. During 
this period began the close personal and scientific ties with H. 
Minkowski and A. Hurwitz that had a lasting effect on his mathe- 
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matical interests. He taught in Königsberg as Privatdozent (1886- 
92) and professor (1893) until he became professor at Gottingen 
(1895), a post he held to his retirement in 1930. He died in Göt- 
tingen on Feb. 14, 1943. 

Hilbert became a member of the’academy at Göttingen in 1895, 
editor of the Mathematische Annalen in 1902, and later received 
many honours. His lectures were rich in ideas and stimulated his 
students, who came from all parts of the world. 

His main achievements, all of great importance, included work 
on the theory of algebraic invariants (1885-92); the theory of 
algebraic numbers (1893-99); the foundations of geometry, initi- 
ating his work in axiomatics (1898-99); a new approach to 
Dirichlet’s problem and other contributions to the calculus of 
variations (1900-05); integral equations and the theory of infi- 
nitely many variables including spectral theory and the concept of 
Hilbert space (1901-12). Then followed his work in mathematical 
physics with contributions in such fields as the kinetic theory of 
gases, the theory of relativity, etc., and, finally, his critical studies 
on the foundations of mathematical logic. 

He helped establish many modern trends with his famous “math- 
ematical problems” formulated at the International Mathematical 
congress in Paris (1900). Noteworthy among his extensive ac- 
complishments is his proof, in 1909, of the famous conjecture of E. 
Waring (1782) on the representation of integers as sums of powers. 

Hilbert’s work, and in particular his collaboration with H. 
Minkowski and F. Klein, was most fruitful and led to a new vigour 
within the field of mathematics in Géttingen and all over Ger- 
many, interrupted only by the unhappy political developments of 
the 1930s. See also MATHEMATICS, History OF: 19th and 20th 
Centuries. (G. Sö.) 

HILDA (Hno), SAINT (614-680), abbess of Whitby and 

foremost among the abbesses of Anglo-Saxon times, belonged to 
the royal house of Northumbria and was baptized by Paulinus, 
with King Edwin, her great-uncle, c. 627. At the age of 33 she 
wished to become a nun at Chelles, in France, like her sister 
Hereswith, but Aidan, bishop of Lindisfarne, prevailed upon her to 
stay in England. She lived first in a small nunnery on the river 
Wear, and then presided over the abbey of Hartlepool, until, c. 
657, she founded a new monastery at Streaneshalch (now Whitby, 
as renamed by the Danes), on land given her by King Oswiu. The 
establishment, with both monks and nuns under the authority of 
Hilda, became an important training ground for churchmen; five 
of its inmates under the first abbess became bishops, and the poet 
Caedmon was a brother there. Hilda’s influence was felt all over 
England, even in the north and east, among the missionaries of 
Celtic origin, whose rites and customs she favoured. Oswiu en- 
trusted to her his daughter Elfled. At the synod of Whitby (663- 
664), Hilda submitted to the king’s decision in favour of the 
Wilfridian party on the question of adopting the Roman Easter 
usage (see Easter), though she sided later with Archbishop 
Theodore of Canterbury against Wilfrid. She died on Nov. 17 
(her feast day), 680. 

See Bede, Historia ecclesiastica, iii, 24-25; iv, 23; v, 24, ed. s 
Plummer with notes (1896) ; Eddi’s life of Wid et by Becas 
with Eng. trans. (1927). (Pr. GN.) 

HILDEBRAND, ADOLF VON (1847-1921), German 
sculptor, who was a powerful exponent of classical Greek principles 
in modern sculpture, was born in Marburg on Oct. 6, 1847. He 
studied in Nürnberg, Munich, Berlin and Rome, and in 1874 
settled in the neighbourhood of Florence. In 1897 he built himself 
a house in Munich, where he died on Jan. 1, rg21. 

Hildebrand’s work combined lifelike realism with classic concep- 
tion of form. He modeled many portrait busts, among which may 
be mentioned those of Clara Schumann, Hermann von Helmholtz, 
Max von Pettenkofer, Wilhelm von Bode and Henriette Hertz. 
For the market place in Jena he designed the Bismarck fountain 
(1894); for Munich the Wittelsbach fountain (1895) and the 
Hubertus fountain (1907); for Strasbourg a fountain with the 
bronze figure of Father Rhine (1903), the architectural part of 
which was destroyed in 1919 and the figure placed in a park; for 
Meiningen a monument of Brahms (1898) and one of the poet 

Otto Ludwig (1898); for Bremen a monument of Bismarck 
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(1910); and for Nürnberg a monument of Schiller (r9t2) 
small book entitled Das Problem der Form (1893), in whi i, 
3 3 . N1893), k 
analyzed the optical laws underlying the artistic representation gj 
form, exercised a revolutionary influence on art criticism, It | 
widely read, and many theorists in art founded their writing on 
HILDEGARD, SAINT (1098-1179), German abbess al 
mystic, called the “Sibyl of the Rhine,” was born of noble pa 
at Béckelheim, near Spanheim, and was educated at the Benedi 
tine cloister of Disibodenberg by Jutta, sister of the count of § 
heim, whom she succeeded as prioress in 1136. From childhood 
experienced visions, and in her 43rd year she consulted her tp 
fessor, who in turn consulted the abbot and the archbishop of 
Mainz, who gave a favourable verdict. He appointed a monk, Vd. 
mar, to aid in preparing a manuscript record of Hildegard’s visions, 
and the principal writing, Scivias, was taken down in the yey 
1141-50. This consists of 26 visions, prophetic, apocalyptic, ym. 
bolic in form. About 1147 she went with 18 of her nuns to any 
convent on the Rupertsberg near Bingen, where she continued {p 
exercise the gift of prophecy and to record her visions in writin, 
She died on Sept. 17, 1179, and though she has never been cap 
onized, her name is in the Roman martyrology. Her’ feast day, 
Sept. 17, is observed in a number of German dioceses, 
In addition to the Scivias there is an extensive correspondent, 
in which are to be found further prophecies and allegorical tre: 
tises. Those addressed range from popes and emperors to simple 
nuns and laymen. There are also two treatises dealing with med 
cine and science, reflecting a quality of scientific observation mm 
at that period. 
See H. Thurston and D. Attwater (eds.), Butler's Lives of the Sai, 
vol. iii, pp. 580-585 (1956). (Fs. P.C) 
HILDEN, a town of Germany which after partition of the 
nation following World War II was in the Land (state) of Noth 
Rhine-Westphalia, Federal Republic of Germany; lies to the eatt 
the Rhine river 9 mi: S.E. of Düsseldorf. Pop. (1961) 375% 
Notable buildings are the late Romanesque church (12-13th ah 
tury) and the house called “Auf der Bech” dating from 1589, Ih 
dustries include iron founding, tube drawing, tanning an 
manufacture of textiles, machinery, instruments, umbrellas a 
varnishes. Hilden, first mentioned in documents in 1074 
whose municipal charter dates from 1861, is a railway junction 
lies just west of the Cologne-Frankfurt Autobahn. ` (H. $x) 
HILDESHEIM, a town of Germany and capital of the Hides 
heim Regierungsbezirk (administrative division) in the 
(state) of Lower Saxony, which after partition of the et 
lowing World War II was part of the Federal Republic of 
many, lies between wooded hills where the Innerste river enters! 
North German plain from the Harz mountains, 38 km. (24m 
S.S.E. of Hanover. Pop. (1961) 96,316. We 
The main business streets are the Almsstrasse and Ho 
(north-south) and the Schuhstrasse (east-west). The” 
church is the cathedral of the Roman Catholic diocese ® 
desheim’ (10th-11th century), whose magnificent bronzes dt 
the Bernward’s door, the Christusséule (Christ's pillar) in 
tismal fonts; it has a rich treasury. St. Michael’s church, 4 ij 
Benedictine abbey (11th century) now in Protestant ne 
painted ceiling of the 12th century depicting the Root 0 (ie 
Other churches include the Roman Catholic St. 
only one in the town nearly intact at the end of w 
and Holy Cross and St. Andreas’, the principal parish 
community that has been two-thirds Protestant since t “83 
mation. The town hall, whose oldest parts date from a 
on the old market place facing the Late Gothic Tempel e 
1484-90 on the site of a former Jewish temple. The note iit, 
Knochenhauer-Amtshaus, formerly the butchers’ guildhows® 
destroyed in 1945. vali 
Hildesheim contains trade schools with courses in wie | 
commerce, joinery, domestic science and agriculture. gft) 
open spaces include the Ehrlicherpark, the Steinberg ( 
the Galgenberg (498 ft.), where in 1868 a hoard 0 naw? 
silver dating from about the time of Christ was found. jot 
cathedral the Roemer-Pelizaeus museum contains 
Egyptian collection, 
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The town lies on the railway Cologne-Brunswick-Berlin and on 
the Autobahn between Hamburg and Basel, Switz., and is con- 
nected with the inland-waterway network. Industries include the 
manufacture of large cooking stoves, agricultural and dairy ma- 
chinery, carpets, rubber articles, textiles, cosmetics, sweetmeats 
(candies), precision tools and radio and television apparatus. 

Hildesheim originated in the 8th century as a fort sheltering 
merchants using the trade route between Cologne and Magdeburg, 
with a single street market which is now the Alter Markt north 
ofthe cathedral. In 815 the emperor Louis T (¢.v.; “the pious”) 
transferred the bishopric, founded at Elze on the Leine river by his 
father Charlemagne, to a hill south of Hildesheim, an event com- 
memorated by the legend of the “rose staff” and linked with the 
«1 000-year-old rose” that still blooms above the east choir of 
the cathedral (but whose probable age is only 300-500 yr.). Great 
prelates such as St. Bernward (bishop 993-1022) and his successor 
St, Godehard (bishop 1022-38) fostered the development of the 
settlement that arose around the market; the former is buried in 
St, Michael’s church and the latter gave his name to the St. Gott- 
hard pass, The town was a member of the Hanseatic league and 
throve under the protection of the cathedral citadel. Its charter 
dates from 1300. The territory of the Roman Catholic bishop was 
reduced by the religious feuds of 1519-23 and lost at the Reforma- 
tion in 1542, and although part of it was later regained the major 
part remained Protestant under Guelph rule. Hildesheim fell to 
Prussia in 1802 and in 1815 to the kingdom of Hanover; with the 
latter it reverted to Prussia in 1866, It was severely damaged by 
bombing (March 22, 1945) in World War II and in 1946 was in- 
duded in the new Land of Lower Saxony. 

Hildesheim Regierungsberzirk (pop. [1961] 943,442) has an 
area of 2,014 sq.mi. (R. Z.) 

HILFERDING, RUDOLF (1877-1941), German Socialist, 
a leading representative of Austro-Marxism, that is to say of the 
Viennese development of Marxist theories, was born in Vienna on 
Aug. 10, 1877.. Having turned to socialism already as a medical 
student, he wrote several politico-economic works, among which 
Das Finanzkapital (1910; 2nd ed. 1920, reprint 1947) made him 
famous, In 1906 he became a teacher at the Social Democratic 
party's training school in Berlin; and from 1907 to 1915 he was 
political editor of Vorwärts, He opposed the approval of war- 
ttedits by the Majority Socialists at the outbreak of World War 
Tin 1914 and became chief editor of Freiheit, the principal news- 
ae of the Independent Social Democrats, at the end of 1918, 
ue the Majority party with the remaining Independents 
iste He was twice minister of finance for the Reich (Aug.-Oct. 

23 and 1928-29) and from 1924 was a deputy in the Reichstag. 
ie party's chief theorist and financial expert, he was also editor of 

Pie Die Gesellschaft. Hilferding fled to Denmark in 
Hed, aie going later to Switzerland and, in 1938, to France. 
i iii a the Prague program of Jan. 1934 for the exiled German 
tulbreak, and continued writing on political questions. After the 
ices of World War II, he was arrested in unoccupied southern 
days ia Feb. 1941 and handed over to the Germans. A few 
Rii he died in a Parisian jail. See also Marxism: Neo- 
See Alexander Stein, Rudolf Hilferding und die deutsche Arbeiter- 
“wegung (1946); L, J, alee hai Exile Politics taso 


nauiGay. NON, the fourth largest ethnolinguistic group in the 
8 part es, inhabiting most of Panay and western Negros, as well 
Wade. of Mindanao, Mindoro, Romblon and the adjacent smaller 
Many ae 1960, the Hiligaynon numbered 2,817,314, including 
Called HiS in Manila, They speak a Bisayan language, usually 
ind Sam gaynon or Ilongo, which is closely related to Cebuano 

‘Ages ee (qq.v.) and» to other central Philippine lan- 
lnq” bik bk Tagalog. Geographically and culturally, the “heart- 
iltaits senas, Hiligaynon area lies along both sides of the broken 
M the fo oratiig Panay and Negros. The coastal cities of Iloilo, 
Admin et and Bacolod on the latter, serve as economic and 


Nistrat;. i 
ver q “trative centres for the region, Each has a population of 
“is Where Most Hiligaynon, however, live in small rural bar- 


the main economic activity is farming or, occasionally, 
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fishing. The major agricultural products include the dominant 
food staples of rice and corn (maize) and the important commer- 
cial crops of sugar cane and coconuts. There are a number of 
large sugar-cane plantations, especially on Negros, but most of the 
farms are small, and extensive intercropping is practised. For the 
area as a whole, most of which consists of hilly and broken terrain, 
the size of the average farm is less than four acres. Like many 
lowland Filipinos, most Hiligaynon live in rectangular pile dwell- 
ings constructed ideally for each nuclear family household; they 
affiliate socially with a wide range of bilaterally reckoned kinsmen 
and compadrazgo relations, and are predominantly Roman Catho- 
lic. A number of Hiligaynon communities are famous for their 
hand-woven fabrics of cotton and other local fibres. Hiligaynon 
have long been prominent in the Philippine maritime and shipping 
trades. At the time of first European contact, Hiligaynon docu- 
ments contained not only the earliest evidence of a Philippine legal 
code (that of the ruler Kalantiyaw) but also the earliest records 
of pre-Spanish Philippine contact with Borneo, See also BISAYAN. 
(H. C. Co.) 

HILL, AARON (1685-1750), English miscellaneous writer, 
whose adaptations of Voltaire’s plays Zaïre (Zara) (1736) and 
Mérope (1749) enjoyed considerable success, was born in London 
on Feb. 10, 1685. On leaving Westminster school he traveled in 
the near east, and published A Full Account of the Present State of 
the Ottoman Empire (1709), He was an optimistic speculator and, 
though kindly, bored his friends and irritated them with gratuitous 
advice. He married an heiress, produced Handel’s Rinaldo at the 
Haymarket theatre (having himself translated the Italian libretto) 
and engaged in various ambitious commercial ventures, all without 
success. Peter the Great acknowledged his poem The Northern 
Star (1718) by ordering a gold medal for him which, however, 
never arrived. In 1730 he wrote The Progress of Wit as a retort 
to Pope who had satirized him in The Dunciad. He also published 
periodical essays, and his letters to Pope and others were published 
in 1751, Hill died in London on Feb. 8, 1750, and was buried in 
Westminster abbey. 

See H. Ludwig, The Life and Works of Aaron Hiil (1911) ; D. Brew- 
ster, Aaron Hill: Poet, Dramatist, Projector (1913). 

HILL, AMBROSE POWELL (1825-1865), Confederate 
general in the American Civil War, was born on Nov. 9, 1825, in 
Culpeper, Va. He graduated from West Point in 1847, saw service 
in the Mexican War and against the Seminole Indians and was 
engaged from 1855 to 1860 in U.S. coast survey work. Hill served 
as a colonel in the Confederate army at the first battle of Bull 
Run, and fought at Williamsburg and Fair Oaks on the peninsula. 
He was named major general on May 26, 1862. His “Light Divi- 
sion,” so called because of the speed with which it moved, was 
rated one of the best in the army. It was in the thick of the fight- 
ing during the Seven Days’ battle at Mechanicsville, Gaines’s Mill 
and Glendale. At the second battle of Bull Run (Aug. 1862) Hill’s 
troops assisted in repelling the Federal attacks and they helped 
capture Harpers Ferry in Sept. 1862. Hill arrived at Antietam just 
in time to check decisively the Union assault against Lee’s right 
wing. After participating in the battle of Fredericksburg, Hill was 
wounded at Chancellorsville. Promoted to lieutenant general in 
command of the III corps, Hill took a prominent part in the bat- 
tle of Gettysburg (July 1-3, 1863). Although his command, after 
suffering severe casualties, was victorious in the first day of the 
battle, it was unsuccessful in the fighting on the next two days. 
He was engaged in the Wilderness campaign in 1864, and at Peters- 
burg, Va., where he was killed at the front lines on April 2, 1865. 

See W. W. Hassler, A. P. Hill: Lee’s Forgotten Le inti 

HILL, ARCHIBALD VIVIAN (1886- ), British physi- 
ologist, was awarded the 1922 Nobel prize for medicine and 
physiology jointly with Otto Meyerhof “for his discovery relating 
to the production of heat in muscles.” Born at Bristol on Sept. 26, 
1886, he was educated at Blundell’s school and at Trinity college, 
Cambridge, where he distinguished himself as a mathematician, 
being third wrangler in 1907 and a fellow of his college from 1910 
to 1916. He became a physiologist at the suggestion of Sir Walter 
Fletcher, one of his teachers, and his researches on the physiology 
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of muscular activity were undertaken at the suggestion of J. N. 
Langley. After study in Germany in 1910-11, he continued to 
work at Cambridge until the outbreak of World War I, in which 
he served from 1914 to 1919. In 1920 he was appointed Bracken- 
bury professor of physiology at Manchester university, and from 
1923 to 1925 he was Jodrell professor of physiology at University 
college, London. Hill was elected fellow of the Royal society in 
1918 and he was the society’s Foulerton research professor (1926- 
51), secretary (1935-45), foreign secretary (1945-46) and Copley 
medalist (1948). As an Independent Conservative he represented 
Cambridge university in parliament from’ 1940 to 1945. During 
World War II he served on many commissions and committees 
concerned with defense problems and with scientific research. He 
was awarded the Order of the British Empire in 1918 and was made 
a Companion of Honour in 1946. 

In addition to his work on muscular activity, Hill studied heat 
production in nerves following their stimulation. These researches 
involved the use of apparatus capable of measuring rises of tem- 
perature of not more than 0.003° C. during only a few hundredths 
of a second, Hill’s principal researches are summarized in his 
books Muscular Activity (1926) and Muscular Movement in Man 
(1927). (W. J. Be.) 

HILL, DANIEL HARVEY (1821-1889), Confederate gen- 
eral in the American Civil War, was born on July 12, 1821, in York 
district, S.C. He graduated from West Point in 1842, and served 
in the Mexican War. After resigning from the U.S. army in 1849 
he served successively as professor of mathematics at Washington 
college (now Washington and Lee university) at Lexington, Va., 
as professor of civil engineering and mathematics at Davidson col- 
lege in North Carolina, and as superintendent of the North Caro- 
lina Military institute. Accepting a colonelcy in the Confederate 

army at the start of the Civil War, Hill was successful in the en- 
gagement at Big Bethel, June 10, 1861, and served with distinc- 
tion as a major general commanding a division on the peninsula. 
During the Maryland campaign, while in command at South Moun- 
tain, he was unable to prevent McClellan from carrying the heights 
but did delay the Federals sufficiently to enable Lee to concentrate 
at Sharpsburg. He fought well at Antietam and Fredericksburg, 
and commanded a corps under Bragg at Chickamauga in 1863, Hill 
disliked to make important decisions off the field, and showed some 
shortcomings when fully responsible as an independent commander 
in charge of a sizable battle. Moody, critical of others, and bored 
with routine administrative duties in camp, he excelled as a hard- 
fighting combat officer in the field. After the war, he edited jour- 
nals and wrote Civil War articles. He was president of the Uni- 
versity of Arkansas from 1877 to 1884, and directed the Georgia 
Military and Agricultural college from 1885 until 1889. He died 
at Charlotte, N.C., on Sept. 24, 1889. 
See L. H. Bridges, Lee’s Maverick General (1961).  (W. W. Ha.) 
HILL, DAVID JAYNE (1850-1932), U.S. educator, author 
and ambassador to Germany, was born in Plainfield, N.J., on 
June 10, 1850. After attending Suffield academy in Connecticut 
he studied at the University of Lewisburg (later Bucknell uni- 
versity) in Pennsylvania graduating in 1874 as valedictorian, In 
the same year he became librarian and tutor in rhetoric. Three 
years later he took a M.A. degree and in 1879 was elected presi- 
dent of the university. In 1888, he became the second president 
of the University of Rochester in New York. 

Upon leaving Rochester in 1896 he went to Europe to study 
public law. Returning 1898, he was appointed an assistant secre- 
tary of state by President McKinley. The remainder of his active 
life he devoted to public service. He served in the department of 
state for five years, at the same time occupying a chair of Euro- 
pean diplomacy at the School for Comparative Jurisprudence and 
Diplomacy in. Washington, then two years as U.S. minister to 
Switzerland, and three years in the same capacity in the Nether- 
lands. In 1907 he was a delegate to the second Hague conference. 
The following year he was appointed ambassador to Germany, 
where he remained until his retirement in 1911, He died at Wash- 

ington, D.C., on March 2, 1932. 
Hill was a prolific writer who published 24 books on a variety 
of subjects. His most notable work was the three-volume series, 
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History of Diplomacy in the International Development of Euroj 
(1905-14). (ARR) 

HILL, JAMES JEROME (1838-1916), U.S, capitalist ang | 
one.of the great U.S. railroad magnates, was born near Guelph 
Ont., Can., Sept. 16, 1838, After settling in St. Paul, Minn, oa 
1870 he established transportation lines on the Mississippi and Ref 
rivers and effected a traffic arrangement with the St. Paul and Py 
cific railroad, „When the railway failed in 1873 Hill interested 
Canadian capitalists in the road, reorganized it as the St, Pay 
Minneapolis and Manitoba Railway Co., and in 1882 became it 
president, becoming president of the Great Northern rail 
which absorbed the St, Paul line in 1890 (1893-1907), and boa 
chairman (1907-1912). The Hill interests obtained conttol of 
the Northern Pacific and the Chicago, Burlington and Quincy rail 
roads. Hill was president of the Northern Securities Co., whith 
in 1904 was declared to be in conflict with the Sherman Anti-Tru 
law. In- 1912, he ‘secured, control of and merged the First and 
Second National banks of St, Paul. He wrote Highways of Pro. 
ress (1910), Hill died in St. Paul, May 29, 1916. (W. H.D) 

HILL, JOHN (c. 1716-1775), English miscellaneous write 
and botanist who compiled from his wide firsthand knowledge te 
earliest British flora to use Linnaean nomenclature, | Bor, pos 
sibly in Peterborough, about 1716, he opened an apothecary’s shop 
in Westminster. He studied botany and was employed by the 
Duke of Richmond and Lord Petre to arrange their botanical sped. 
mens, traveling all over the country to collect rare plants for them, 
A versatile man, of pugnacious temperament. and- extravagant 
tastes, he attempted to make money in a variety of ways: writing 
plays, novels and treatises on acting, natural history, medicine, 
astronomy and geology; editing the monthly British Magasin 
(1746-50) and contributing a daily letter of society gossip to the 
London Advertiser and Literary Gazette (1751-53); selling herbal 
medicines and practising medicine, in which he had a diploma from 
St. Andrews. He was involved in many literary quarrels: his stu 
rilous attack on Christopher Smart provoked Smart’s mock ep 
The Hilliad (1752), and his failure to persuade, John Rich and 
David Garrick to produce his plays led to fierce denunciation af 
them, and to Garrick’s epigram, 

For physic and farces, his equal there scarce is, 
His farces are physic, his physic a farce is. ; 

Hill’s most lasting work was as a botanist. Although critical o 
Linnaeus’ work on classification, he accepted and used his syste 
of binomial nomenclature and thus made it more widely known 
1756 he published a British Herbal and between 1759 and 1/5 
under the patronage of Lord Bute, produced The Vegetable Sy 
tem, in 26 folio volumes with 1,600 copperplate engravings 0 Ms 
ooo plants. For this, his most important work, he received ' 
order of Vasa from the king of Sweden and thereafter called 
self “Sir” John Hill. He died on Nov. 21, 1775, in London. wai 

HILL, MATTHEW DAVENPORT (1792-1872): ah 
lawyer and penologist and the originator of the Penny Mogt 
was born on Aug. 6, 1792, at Birmingham. He was a brother 
Rowland Hill, In 1819 he was called to the bar by Lincolni 
In 1832 he was elected one of the Liberal members for Hi ii 
he lost his seat at the next election in 1835. He took silk K na) 
and was recorder of Birmingham from its incorporation p 
until 1865. He was also commissioner in bankruptcy > nl 
Bristol district from 1851 until 1869. In his charges to th iw 
juries, as well as in special pamphlets, he advocated f 
portant reforms in the methods of dealing with crime. ri 
supported by his brother Frederic Hill (1803-96), WhOS® “re 
Its Amount, Causes, and Remedies, the result of his expen ads 
inspector of prisons for Scotland, marked an era in the i 
prison discipline. Hill was a promoter of the Society igo 
Diffusion of Useful Knowledge. He died at Stapleton, eat 
on June 7, 1872. det 

His principal works are Practical Suggestions to the F y Crit 
Reformatory Schools (1855); Suggestions jor the Repression Dim 7 
(1857), consisting of charges addressed to the grand juries ©, (gil) 
ham; Mettray (1855); Papers on the Penal Servitude aq Refor | 
Journal of a Third Visit to the Convict Gaols, Refuges On, etl 
tories of Dublin (1865), See The Recorder of Birmingham’ 
of M. D. H. by his daughters R, and F. Hill (1878)- 
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HILL, OCTAVIA (1838-1912), English housing reformer, 
whose work led to the founding of the Society of Women Housing 

anagers in England and of similar societies in Europe and in the 
United States, was also a pioneer of the open space movement, one 
ofthe principal f ounders of the National Trust and organizer of the 
first cadet corps for lads. Eighth daughter of James Hill, a mer- 
chant and banker, and maternal granddaughter of Thomas South- 
vood Smith (1788-1861), pioneer of sanitary reform, she was 
born at Wisbech, Cambridgeshire, on Dec. 3, 1838. John Ruskin 
greatly influenced her. He offered to teach her drawing, and out 
ofher visits to his home grew the first of her housing projects in a 
gum court in Marylebone, London (1864), Ruskin lent the 
money; Octavia managed the property, The novelty of her sys- 
tem was the substitution of a personal visitor for a slum rent col- 
lector; its success depended on the property's paying its way. The 
experiment succeeded and the scope of her work spread widely. 
In 1884 she was entrusted by the Ecclesiastical Commissioners 
with the management of their property in Southwark, London; she 
a other women managers and her work became known 
abroad. 

Knowledge of the life of the town poor led her to a crusade for 
open spaces, which resulted in the foundation of the National Trust 
(1895), and the preservation of such open spaces as Parliament hill 
inLondon. She died in London on Aug. 13, 1912. 
(ae Paimupa Maurik (t Lije pf Qetiois Hill as 

er Letters (1913); Henrietta Barnett’s article i i 
Nat, Biog. ; E. Moberley Bal, Octavia Hill: a Flaky ing peeve 
liam Thomson Hill, Octavia Hill, Pioneer of the National Trust and 
Housing Reformer (1956). (W.T. H.) 

HILL, SIR ROWLAND (1795-1879), English administra- 
torand educator, originator of the penny postage system, was prin- 
pally known for his development of the modern postal service 
subsequently adopted throughout the world (see PosTAL SERVICES: 
Great Britain: General History), Born Dec. 3, 1795, at Kidder- 
minster, the son of an English schoolmaster, he early turned his 
altention to problems of teaching, developing the Hazelwood sys- 
id pane with emphasis on student democracy, rigid self- 

Scipline and intensive teaching methods. Hill possessed wide- 
Tinging interests, exploring the fields of printing, astronomy, 
Sah and transportation. An analysis of taxation led him 

conclusion that the best levies were those whose productive- 
fon with the growing prosperity of the nation. The 
ha ues of his time were, he felt, an example of the failure 
the fol lat requirement. His proposals for reform were based on 

Jollowing: a lower rate would increase the revenues of the state 
ain the volume of mail; all postage rates should be the 
eh i hout regard to distance; and all mail should be prepaid. 

nection with the last principle he suggested a device which 
Subsequently be k dt 

this pro "peor known as a postage stamp. He jpe o 
abhi, into effect in 1840 in spite of the opposition of an 
Rtv ureaucracy. He died at Hampstead on Aug. 27, 1879, 

ee ie in Westminster abbey. 

L RON so Life of Sir Rowland Hill (1880). (L. x 
t 3 AND (1744-1833), English popular preacher 
a erof the Surrey chapel, was born on Aug. 23, 1744, sixth 
cited at Si = sr NEERI Si l E ie se 
W 'Sbury and Eton, and at St. Jo n’s college, Cambridge, 
Bie, Was influenced by Methodism and gave open-air sermons 
of Richens Soi ne the pia eae? oo oak 

Ving set, `, > OMerset, in 1773, but was refuse priest's e 
in Ree property, he built for his own use Surrey chapel, 
accordance road, London, in 1783. Hill conducted his services 
ie r with the forms of the Church of England, in whose 
‘othe ch, e remained. Thirteen Sunday schools were attached 

‘pel, and both there and ou his tours of the countryside 


Wattrsctea » 
ened immense audiences. Hill helped to found the Re- 
eLatidon Society, the British and Foreign Bible ‘society and 
tation, F Missionary society, and was a stout advocate of vac- 
Work ig nes died in London on April 11, 1833. His best-known 
tonin, te Village Dialogues (1801), which reached a 34th edi- 
4 M1839, ; 
ee 
Mi, wi Jones and J. Sherman, Memoir of the Reverend Rowland 
“A, Sth ed. (18537. : 
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HILL, ROWLAND HILL, isr Viscount (1772-1842), 
British general, one of the best of the duke of Wellington's officers, 
was born on Aug. 11, 1772, the second son of Sir John Hill, of 
Hawkstone, Shropshire. Entering the army in 1790, he took a 
course at Strasbourg Military School, did well at the Siege of 
Toulon (1793) and was secured by Thomas Graham (his future 
colleague in Spain, later Baron Lynedoch) as major of the 90th 
Foot. Wounded in the first fight in Egypt (1801), he was pro- 
moted brigadier in 1803 and won credit in Ireland. A brigade 
command in Portugal (1808) brought him to Vimeiro, Corunna, 
and Oporto; he led a division at Talavera. In 1810 Hill covered 
the southern flank with a corps and stood out as Wellington’s 
ablest general, entirely trustworthy in a wing command and re- 
spected by his men. His absence on sick leave in 1811 was deeply 
felt at La Albuera; he came back a week later and faced J. B: 
Drouet d’Erlon in Estremadura; in October. a-well-calculated 
march and surprise broke J. B. Girard’s division near Arroyo- 
molinos de Montanchez. He was along the Tagus during the 
Siege of Badajoz and led Wellington’s right wing with enterprise 
and success for the rest of the war. (See PENINSULAR WAR.) 

Knight of the Bath and member of Parliament for Shrewsbury 
in 1812, he was created Baron Hill of Almaraz and Hawkstone 
Salop, May 17, 1814, In 1815 he commanded one of Wellington’s 
two corps. On the right at. Waterloo he led the charge of Sir 
Frederick Adam’s brigade against the Imperial Guard; his, horse 
was shot down and for a time he was lost in the confusion, When 
Wellington became prime minister in 1828, Hill replaced him as 
general commander in chief. Hill resigned in 1842 and was cre- 
ated a viscount, but died on Dec. 10, 1842. 

See E. Sidney, Life of Lord Hill, G.C.B. (1845). (I, D.E). 

HILLAH (At Hutan), a town of Iraq and capital of a liwa 
(province) of the same name, lies on the eastern (Hillah) branch 
of the Euphrates River 60 mi. (97 km.) S of Baghdad by road. 
Pop. (1957) 54,095, In Abbasid times the Hillah Channel was in 
process of developing into the mainstream of the Euphrates, and 
Hillah became the principal river-crossing point. The earliest 
settlement, of a religious character, was on the left bank, but fol- 
lowing the establishment of a bridge of boats in about 1100 a 
larger commercial settlement (Hillah, = settlement) developed on 
the opposite bank, and is the main part of the modern town. 

Hillah is a river port, and the principal grain market of the 
middle Euphrates area; it is surrounded by date groves. The re- 
mains of the ancient Babylon lie four miles away and the sites of 
Borsippa and Kish are also nearby. Many of the older houses in 
Hillah are built of brick removed from the ruins. During the 19th 
century there was a gradual diminution of river flow into the Hillah 
Channel, and local agriculture greatly declined until the construc- 
tion of the Hindiyah Barrage in 1913. Since then Hillah has stead- 
ily developed as an agricultural region producing wheat, barley, 
rice, dates, and vegetables; there is an extensive bazaar trade. 

Hillah liwa (area 2,660 sq.mi.; pop. [1965] 448,023) is small 
and despite agricultural richness is lightly populated as compared 
with the neighbouring Baghdad and Karbala’ liwas. It was formed 
along with Karbala’ and Diwaniyah from part of the Ottoman il 
of Baghdad, and this division may. be said to reflect a character- 
istic social feature: the existence of several roughly equal medium- 
sized towns in the zone of the middle Euphrates, rather than 
domination by one large city. (W. B. Fr.) 

HILLARY, SIR EDMUND PERCIVAL (1919- © ), 
New Zealand mountaineer and explorer, was the first man, with 
Tenzing Norgay, to reach the summit of Mt. Everest (q-v.) (29,- 
028 ft.). He was also the first man after Capt. R. F. Scott to reach 
the south pole overland. Born on July 20, 1919, at Auckland, 
and by occupation an apiarist, Hillary started climbing in the New 
Zealand Alps. In 1951 he joined a New Zealand party to the 
central Himalaya, and went on to take part in Eric Shipton’s suc- 
cessful reconnaissance of a route up the southern flank of Everest. 
During the British Everest expedition of 1953 he and Tenzing 
Norgay (g.v.) reached the summit of Mt. Everest at 11:30 a.m. 
on May 29, 1953. This and his earlier journeys he described in 
High Adventure (1955). ; 

He was appointed leader of the New Zealand section of the 
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British Commonwealth Transantarctic expedition. With the 
“Theron” party he reconnoitred the Weddell sea base (Nov. 195 5- 
March 1956). During the main crossing by Vivian (later Sir 
Vivian) Fuchs’s party (Nov. 1957—March 1958), his job was to 
support from the Ross Sea and establish Depot 700. He reached 
the pole himself in a tractor on Jan. 4, 1958, and was flown out 
from the American South Pole station. : 

In 1960+61 he led a scientific expedition to Nepal. This at- 
tempted Makalu (27,824 ft.) without oxygen but failed to reach 
the summit. (C. W. F. N.) 

HILLEL, Jewish sage, in his own time the foremost master 
of biblical exegesis and interpreter of Jewish tradition. Living 
in the last half of the last century B.C. and (approximately) the 
first quarter of the first century A.D., he migrated from Babylonia 
to Palestine in order to continue advanced studies under the lead- 
ing Pharisaic teachers of Scripture and the Oral Law. Although 

a biographical account cannot be set forth—virtually every narra- 
tive about him is encrusted with legend—the literary sources do 
combine coherently to summon up what may be called the first 
distinct personality of talmudic Judaism, one who is more than a 
vague recollection for anecdote or a name with a saying or two 
attached. As with most of the talmudic sages, no miracles or 
supernatural performances are ascribed to Hillel, but he is repre- 
sented as a person of exemplary, even superlative virtues. He is 
the model of patience, the fervent advocate of peaceful conduct, 
the lover of all men, the diligent student, the persuasive teacher, 
the man of thorough and cheerful trust in God, the most con- 
siderate of hosts—in short, the paradigm of the ideal Jewish sage. 
This idealization is not the result of mere fancy. Critical analysis 
of his sayings, of his two important legal enactments, and even 
of the motifs the legends seek to emphasize, leave little doubt that 
Hillel did in fact affect the texture of Jewish life profoundly. 

While he is nowhere described as the originator of hermeneutic 

tules, he is unquestionably one of the most influential talmudic 
sponsors and practitioners of a conscious, carefully applied exegeti- 
cal discipline. The “Seven Rules” which he employed—some of 
which are reminiscent of rules prevailing in Hellenistic schools 
where Homer was studied and interpreted—were to serve as the 
basis for more elaborate rules in the 2nd century. Homilies or 
parables ascribed to Hillel reveal him as a superb pedagogue. 
There is, besides, an epigrammatic felicity to many of his sayings, 
in Aramaic no less than in Hebrew, which inevitably contributed 
to their being long remembered and very likely taught to school- 
children as examples of good style. Significantly, in that unique 
treatise of the Mishna, Pirke Aboth, Hillel is quoted more than 
any other talmudic sage. As head of a school (the House of 
Hillel), Hillel succeeded in winning wide acceptance for his ap- 
proach, which liberated texts and law from slavishly literal and 
strict interpretation; without him, an uncompromising rigidity and 
severity might have developed in the inherited tradition, His 
appreciation of the socioeconomic needs of his age, and of the 
large possibilities inherent in biblical statements and values, plus 
his preference for persuasiveness to get across his point of view, 
led to the adoption (with few exceptions) of the Hillelite view in 
talmudic teaching and to the establishment of a legal norm, 

Talmudic sources speak of Hillel’s promotion to patriarchal 
leadership after he had proved his intellectual superiority to the 
incumbents then in office. In any event, the Jewish patriarchs 
down to about the Sth century, when the patriarchate came to 
an end, were descendants of Hillel. 

Many of the stories about Hillel, especially those in which he 
is contrasted with his counter-colleague Shammai (q.v.), are 
among the most popular talmudic tales in and outside Jewish 
literature. See also Tatmup: Oral Law: Shammaites and 
Hillelites. 


BrstiocrapHy.—In addition to the summary description in the 
general Jewish histories, see W. Bacher, Die Agada der Tannaiten, 
vol. i, pp. 4-24 (1884); A Büchler, Types of Jewish-Palestinian Piety 
(1922); L. Finkelstein, Ha-Perushim ve-Anshe Keneset Ha-Gedolah, 
pp. 1-16 (1950), English summary, pp. vi-viii; L. Ginzberg, On Jewish 
Law and Lore, pp. 77-124 (1955) ; N. N. Glatzer, Hillel the Elder: the 
Emergence of Classical Judaism (1956) ; J. Goldin, “Hillel the Elder,” 
Journal of Religion, vol. xxvi, pp. 263-277 (1946). (Ju. G.) 
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HILLER, JOHANN ADAM (1728-1804), German com, 
poser who played a prominent part in the development of the 
Singspiel and the lied, was born at Wendisch-Ossig, near Girl, 
on Dec. 25, 1728. He went to Leipzig in 1751, earning his living by 
playing the harpsichord and the flute, singing and composing, He 
promoted public concerts in Leipzig, leading in 1781 to the estab. 
lishment of the Gewandhaus concerts. From 1776 he was asso. 
ated with the Leipzig theatre. For production there he’ wrote, 
number of light German operas in the style of the future Singspiel, 
deriving from the Italian opera bufa and the French opéra te 
mique. Die Liebe auf dem Lande (1768) and Die Jagd (1770) 
were among his successes in this form. Among the first to popular. 
ize Handel in Germany, Hiller conducted several of his oratorios, 
including Messiah, which he gave in Berlin in 1786. In 1766h 
published Wöchentliche Nachrichten, the first German musical te. 
view concerned with current musical affairs. In 1789 he became 
cantor of the Thomasschule in Leipzig, where he died on June 16, 
1804, His autobiography (1784) was republished in Alfred Ein. 
stein’s Lebensläufe deutscher Musiker (1915). (Cs. Cu) 

HILLIARD, LAWRENCE (1582?-1640), English mini 
turist, was baptized on March 5, 1582, in St. Vedast's, Foster Lane, 
London, He was a pupil of his father, Nicholas Hilliard (g.v), 
whose profession he followed, In 1606 he was working for James] 
and the queen, in limning and medals; in 1608 he was granteda 
patent as king’s limner, to take effect at his father’s death. He 
succeeded his father in 1619, and in 1624 was paid for five pictures, 
presumably painted for the king. Lawrence Hilliard is reputed to 
have had three sons, and one daughter named Laurence, His 
portraits, signed L. H, in roman capitals, are rare, His style is 
stiffer than his father’s; two examples in the Beauchamp collection, 
signed and dated 1636 and 1638, bear florid inscriptions, like tho 
found in Nicholas’ work, Lawrence's colour scheme is fuller and 
more varied than his father’s, and to some extent he was influenced 
by the oil painters of the early Stuart period. (C. H.C. B) 

HILLIARD, NICHOLAS (1547-1619), English painter t 
portrait miniatures, was born at Exeter, Devon, in 1547, the sai 
of a goldsmith. His earliest known attempts at miniature paint 
ing were made in 1560, He became miniature painter to Queen 
Elizabeth I about 1570 and made many portraits of her and of the 
leading members of her court. His first wife, Alice Brandon, WS 
the daughter of a London goldsmith. Hilliard paid a short vist 
to France in the service of the duc d'Alençon, but was forced td 
return early in 1578, because his wife was expecting a ai 
Throughout his life Hilliard practised as goldsmith and ina 
as well as miniaturist and in 1584 he designed Queen Elizabet a 
second great seal: On the accession of James I in 1603 his eee, 
ment as limner to the crown was continued, but he seems to w 
found the atmosphere of the new court less congenial to his at 
In his treatise on the Arte of Limning he gives an account A 
method and many side lights on his own mercurial and a 
temperament. Throughout his life he had financial difficult 
and was imprisoned for debt for a short period in 1617. 
in London on Jan. 7, 1619. 

Nicholas Hilliard’s son Lawrence (c. 1582-1640) also 
miniature painting, but a much more eminent pupil Was i 
Oliver (q.v.). The Victoria and Albert museum, London, co 
27 examples of Hilliard’s work. he Att fil 
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Winter, Elisabethan Miniatures (1943); Graham Reynolds, 
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HILLINGDON, one of the 32 London boroughs comstlt 


Greater London, Eng., forms part of its western perimetar pil 
ge 


outer London borough was created on April 1, 1965, U 
don Government Act 1963 (see Lonpon) by the amalgami ya 


the former borough of Uxbridge and the urban district sD 
and Harlington, Ruislip-Northwood, and Yiewsley an 33,020: 1 
ton, Area 42.6 sqmi. (110.sq.km.). Pop. (1965 est.) 23% 


has three parliamentary constituencies. 


ingdon is served by the Central, Metropolitan, and Picca- 
es of the London Underground, and by the Western Region 
tish Rail. It is crossed from east to west by three trunk 

The Grand Union Canal also passes through the borough 
ndon Airport lies within its boundaries at the southern ex- 
‘tremity. Diverse industries include the manufacture of aircraft, 
electrical and musical instruments, and food manufacturing, print- 
a r rictue prodieiioni EA Mea oie Aipht engineering. 

borough has nearly 3,000 ac. (1, .) of Green Belt land 
es including three municipal 18-hole golf courses. There 
are two open-air swimming pools; Ruislip Lido with its 46-ac, lake 
ae for bees bathing, water skiing, and fishing in a 
t woodland setting. 
Several places in the borough were mentioned in the Domesday 

Book including Hillendone (Hillingdon), Covelie (Cowley), 
Draitone (Drayton), and Rislepe (Ruislip). Services were con- 
ducted at Hayes Parish Church by St. Anselm (1033-1109), arch- 
bishop of Canterbury. Harlington Parish Church (dedicated to 
‘$$. Peter and Paul) and St. Mary’s Church, Hayes, retain several 
Norman features. St. Dunstan’s Church at Cranford dates from 
‘the 14th century. Henry Benet, member of the cabal cabinet of 
Charles II, was created earl of Arlington in 1672; his family lived 
atDawley Manor. The priory church of St. Martin at Ruislip, an 
interesting example of Gothic architecture, contains 15th-century 
mural paintings, and also at Ruislip are 17th-century almshouses 
opposite the Elizabet Manor Farm. The Gatehouse of the 
former Tudor Drayton Manor and much of the surrounding walls 
survive, as does the 14th-century Tithe Barn at Harmondsworth, 
Haydon Hall (17th century) at Eastcote was the home of Adam 
Clarke, a noted 19th-century. theologian, Part of the Crown and 
Treaty House Inn at Uxbridge, where commissioners of Charles I 
conducted fruitless negotiations with Parliament in 1645 during the 
Civil War, remains, recorded in his Diary his visit to the 
fine Jacobean mansion keleys” at Ickenham, Uxbridge is well 
knoyn for its Royal Air Force Depot which was the control 
centre (in the grounds of Hillingdon House) for directing the air 
defenses during the Battle of Britain in World War II. s 

dh (M. L. Wa. 

} HILLMAN, SIDNEY (1887-1946), U.S. labour leader noted 
for his aggressive organization of industrial workers and extension 
anion functions to include social services and political action. 

£ Was born March 23, 1887, at Zagare, Lithuania, and received a 
tbbinical education, At the age of 19, while employed in a chem- 
ial laboratory in Kovno (Kaunas), he was jailed by the govern- 
ment foradvocating labour reforms. Released, he went to England 
m> 1907 to the United States where he soon became active 
me ur unions, 

Th 1914 he became president of the Amalgamated Clothing 
Orkers of America, a position he held for the rest of his life. 
der his leadership the union increased its membership and pro- 
‘0 banks, a housing development and unemployment in- 
Or its members. With John L. Lewis (g.v.) and others, 
formed the Congress of Industrial Organizations in the 
Period and broke away from the American Federation of 
os AMERICAN FEDERATION OF LABOR-CONGRESS OF IN- 
‘ RGANIZATIONS. ) 

Pres, Franklin D. Roosevelt appointed him to several ie 
ofthe e and in 1941 made him associate director-gene E 
the lay ce of Production Management and in 1942 sti a 
his ee division of the War Production board. Hillman 
CIO. m positions in 1943 to become chairman of the 

; Political action committee, which played an active role in 
on of 1944. After World War II he attended labour 

a in Europe and served as vice-president x 25 
Wi July aca Trade Unions. He died at Point Lookout, 
be Matth à y è ý merican 
ED." Josephson, Sidney Hillman: Statesman pie ME) 
MitetangN> WALTER (c. 1340-1396), English devotional 
liter he «mystic, studied at Cambridge before becoming a hermit; 

oh. Joined the Augustinian Canons at Thurgarton priory (Not- 

y Where he died. Both as hermit and as canon Hilton 
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wrote a number of letters and treatises in Latin and English, some 
of which remain unprinted. His masterpiece is The Scale (or 
Ladder) of Perfection in two books composed separately at a con- 
siderable interval of time. The first, written for an anchoress, 
teaches the means by which a soul may advance toward perfection 
by destroying the image of sin and forming the image of Christ 
by practising virtue. The second distinguishes between the active, 
ascetic life (“reformation in faith”) and the contemplative, mysti- 
cal life (“reformation in feeling”), and describes the early stages 
of mystical contemplation, seemingly from the author’s own experi- 
ence. The close resemblance between passages in Hilton and parts 
of The Cloud of Unknowing probably implies that Hilton followed 
The Cloud; the opinion that he was the author of that work has 
found little support. Taken together, the works of Hilton and 
the author of The Cloud stand apart from other English medieval 
spiritual writings in their careful theological basis, which resembles 
that of the Dominican spirituality of the Rhineland, with Dionys- 
ian affinities. They also anticipate much of the teaching of St. 
John of the Cross. Despite the mystical character of parts of the 
book, Hilton’s Scale, by reason of its sober and methodical charac- 
ter, became and remained a popular devotional classic in the 15th 
and early 16th centuries (first printed 1494). It was repeatedly 
reprinted, and among its readers was Lady Margaret Beaufort, 
mother of Henry VII. 

BreriocraPHy—Modernized versions of The Scale are by E. Under- 
hill (1923) and G. Sitwell (1953). See also E. Colledge, The Medieval 
Mystics of England, with bibliography (1961) ; D. Knowles, The Eng- 
lish Mystical Tradition (1961). (M. D. K.) 

HILVERSUM, a town in the province of North Holland, 
Neth., lies 18 mi. (29 km.) S.E. of Amsterdam by road and rail. 
Pop. (1964 est.) 103,435 (mun.). It is in the middle of the Gooi, 
a stretch of hilly country extending from the IJsselmeer to about 
5 mi. S. of the town. Hilversum is known for its modern archi- 
tecture, including that of the town hall (1931, designed by W. M. 
Dudok), schools and broadcasting buildings. A village depending 
on agriculture and weaving until the coming of the railway in 1874, 
Hilversum now has industries producing electrical machinery, tele- 
phone installations, dyestuffs and pharmaceutical products, metal 
goods and carpets. It is also the centre of all Dutch radio and 
television activities, has film studios and is a summer te 5 

CO 

HILWAN: see HULWAN. 

HIMACHAL PRADESH, a union territory of India, lies 
north and north-northeast of the state of Punjab. Area 10,885 
sq.mi. It comprises a main tract and a detached area (3,135 
sq.mi.) to the northwest, the two being separated by the Kangra 
district of Punjab, The main tract is bordered on the east by 
Tibet, north by Jammu and Kashmir state and south by Tehri- 
Garhwal and Dehra Dun districts of Uttar Pradesh. 

The territory is entirely mountainous with elevations reaching 
about 22,000 ft. Magnificent Himalayan ranges, including the 
Dhaula Dhar, Hathi Dhar and the Pir Panjab, pass through it and 
contain many beautiful valleys known locally as duns, such as the 
Kiarada dun in the Sirmoor district. The drainage in the main 
tract is controlled by tributaries of the Jumna in the east; the 
Sutlej, which enters the territory from Tibet about 20 mi. E. of 
Shipki pass and flows southwest in a zigzag manner through 
Mahasu, Mandi and Bilaspur districts before crossing into Punjab; 
and the Beas, which enters the Mandi district near the village of 
Largi and flows northwestward for a short distance before entering 
the Kangra district of Punjab. The detached area of Chamba 
(qg.v.) district is drained by the upper waters of the Ravi and 
the Chenab, there known as Chandrabhaga. The slopes are cov- 
ered with dense evergreen forests abounding in pine, oak, cedar 
Teicha Pradesh was constituted on April 15, 1948, by a con- 
solidation of 21 former princely Punjab hill states—Baghal, 
Baghat, Balsan, Bushahr, Bhaji, Bija, Chamba, Darkoti, Dhami, 
Jubbal, Keonthal, Kumarsain, Kunihar, Kuthar, Mahlog, Mandi, 
Mangal, Sangri, Sirmoor, Suket and Tharoch—along with their 9 
tributaries—Delath, Dhadi, Ghund, Khanet, Koti, Madhan, 
Ratesh, Rawingarh and Theog. The former princely state of Bilas- 
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pur (g.v.) was merged in the territory on July 1, 1954. The terri- 
tory was divided into the five administrative districts of Bilaspur 
(pop. [1961] 158,806; area 448 sq-mi.), Chamba (210,579; 3,131 
sq.mi.), Mahasu (358,969; 2,171 sq.mi.), Mandi (384,259; 1,523 
sq.mi.) and Sirmoor (197,551; 1,095 sq.mi.). A new district, Kin- 
naur, carved from the Mahasu district, was constituted on May 1, 
1960, and comprises a small portion of the Rampur tehsil and the 
entire Chini tehsil on the Tibetan border (40,980; 2,517 sq.mi.). 

Himachal Pradesh is administered under part C of the first 
schedule of the Indian constitution of 1950; i.e., it is the direct 
responsibility of the central government, which controls it through 
an administrator who appoints the chief executive officer. The 
territorial council (43 members) is elected directly from the ter- 
ritorial constituencies on the basis of adult suffrage. 

In spite of the mountainous character of the terrain, the terri- 
tory is well populated, In 1961 the figure was 1,351,144, mostly 
rural. The towns are few and small: Bilaspur (7,424), Chamba 
(8,609), Jogindernagar (2,719), Mandi (13,034), Nahan (12,439), 
Solan (6,564) and Sundernagar (5,782). Simla (q.v.) is the state 
capital and a popular hill station in summer for the residents of 
Punjab and Delhi. The climate of Himachal Pradesh is hot and 
dry in summer, cold in winter. 

There is a degree-granting college at Mandi and many schools, 
but the area is generally backward. Means of communciation are 
lacking and hard to develop because of the nature of the country. 

The dense coniferous forests of the territory account for more 
than half of the annual revenue of the state. The chief crops are 
wheat, maize (corn), barley, rice and potatoes, besides a variety 
of fruits. The territory is a source of supply of potatoes, particu- 
larly seed potatoes, which form an important cash crop. Large 
areas in Himachal Pradesh are suitable for growing apples, pears, 
pomegranates, almonds and other fruits. High-quality apples ate 
an important export. 

In Mandi district, the Uhl river, a tributary of the Beas, has 
been utilized for generating electric power. The Uhl waters are 
diverted from the headworks at Brot into a three-mile-long tunnel 
and then through a pipe line to Jogindernagar, where the hydro- 
electric plant is located. The Bhakra dam (across the Sutlej) 
reservoir, begun in 1955, would form a large lake in Bilaspur dis- 
trict and partly submerge the town of Bilaspur. 

There is a rosin and turpentine factory at Nahan and a brewery 
at Solan. A foundry, established in 1872 at Nahan and taken over 
in 1952 by the government of India, manufactures agricultural 
implements. Large quantities of wool and pashmina are exported, 
and in the early 1960s handlooms and small machines were in- 
stalled to produce knitted, spun and woven materials. The quality 
and the yield of wool are being improved by the import of Aus- 
tralian, Russian and Spanish sheep for local breeders, 

(S. S. BH.) 

HIMALAYAS (anglicized from Himalaya, “abode of snow”) 
that portion of the mountain region between India and Tibet 
stretching from the Indus in the west to the Brahmaputra in the 
east and having a length of 1,500 mi. and a width from 100 to 
150 mi. Northwest of the Indus the region of mountain ranges 
which stretches to a junction with the Hindu Kush (q:v.), south 
of the Pamirs, is known as Trans-Himalayas. 

Thus the Himalayas represent the southern face of the great 
central elevated region—the plateau of Tibet—the northern face 
of which is buttressed by the Kunlun. 

For expeditions see the articles Everest, A = 
Sa a nan 


PHYSIOGRAPHY 


Geographical Classification.—For this purpose the Hima- 
layan mountain system is divided into three parallel longitudinal 
zones: 

(1) The Great Himalayas—The main ranges, which lie in the 
north, rise above the snow line and have an average elevation 
of 20,000 ft. above sea level. They include the highest peaks; 
e.g., Everest, K2 (Godwin Austen) and Kangchenjunga. 

(2) The Lesser Himalayas—The middle ranges, which are 
closely related to and lie south of the Great Himalayas, form an 
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intricate mountain system with an average height of 12,000 
15,000 ft. above sea level. bi 
(3) The Outer Himalayas—These comprise the Siwalik 
other ranges which lie between the Lesser Himalayas and 

plains, and have an average height of 3,000 to 4,000 ft, 
Although this division into three zones is a useful generali 
tion, it should not be allowed to obscure the fact that the whole 
mountain chain is very complex, especially in the northwest, 
The Great Northern Watershed.—On the north and not i 
west of Kashmir the great water divide which separates the Thi 
drainage area from that of the Yarkand and other rivers of Chine 
Turkistan (Sinkiang) is not the Great Himalayas but the Muztagh 
range which, with the Karakoram, trends southeastward, forminga 
continuous mountain barrier and the true water divide west of the 
Tibetan plateau. Shutting off the sources of the Indus affluents 
from those of the central Asian system of hydrography, this geat 
water parting is distinguished by a group of peaks of which tie 
altitude is hardly less than that of the eastern Himalayas, Ki 
which is 28,250 ft. high and only 778 ft. lower than Everest, afford 
an excellent example of a dominating, peak-crowned water parting 
or divide, From Kailas on the far west to the extreme northeast- 
ern sources of the Brahmaputra, little is known of the great north. 
ern water parting of the Indo-Tibetan highlands. For some %9% 
or 600 mi. east of Kailas it appears to be lost in the mazes of te 
minor ranges and ridges of the Tibetan plateau. Nor can itb 
said to be well defined to the east of Lhasa. 
Eastern Tibet.—The Tibetan plateau, or Chang, breaks upal 
about the meridian of longitude 92° E., to the east of which theat: 
fluents of the Tsangpo (the Dihang and subsequently the Brahma 
putra) drain from wild, rugged mountain slopes. In this region ar 
the sources of all the major rivers of Burma and China. 
The northern limits of the Tsangpo basin do not coincide wib 
any marked mountain barrier. In the neighbourhood of Evert 
the Tibeto-Nepalese boundary follows the main crestline of th 
Great Himalayas, which is there a main water parting, but farther 
east Nepalese rivers rise beyond the crestline. | 
Height of Himalayan Peaks.—It is now proved that Mt 
Everest (g.v.), which appears from the Tibetan plateau as a single 
dominating peak, has no rival among Himalayan altitudes and is 
definitely the world’s highest mountain. Much controversy his 
been aroused on the subject of Himalayan altitudes. The height 
of peaks determined by exact processes of trigonomettical 
servation are bound to be more or less in error for at least 
reasons: (1) the extraordinary geoidal deformation of the I 
surface at the observing stations in submontane regions; 
ignorance of the laws of refraction when light rays traverse na 
fied air in snow-covered regions; (3) ignorance of the variations 
in the actual height of peaks due to the increase, or decreas! 
snow. For long, the height of Everest appeared on altas maps 
29,002 ft.; it is given in this encyclopaedia and in The ne 
Atlas of the World, vol. ii (Mid-Century ed.), as 29,028 ft. (6 
m.). Everest was climbed by Sir Edmund Hillary and T 
Norgay (qq.v.) in 1953, 
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Evolution and Structure.—Much of the Himalaya? a | 
still very imperfectly known geologically. The general g 
resembles that of the Alps (g.v.), with huge overfolds min | 
all the main horizons from Pre-Cambrian to Recent (see GPM 
TIME CHART) appear to be represented. A very large ® nk 
rock groups have been distinguished, described and BY" pi 
names; in due course correlation will establish main si 
certain that during Mesozoic times the Himalayan area ™ Te 
pied by the great geosyncline which coincided with oe 
sea or ocean basin. The sediments laid down in the Dee 
tion of this great basin constitute the Tibetan zone in wire? 
siliferous beds of Paleozoic and Mesozoic ages differ a 
facies from those farther south. The second or Himalaya goel 
which comprises the Great and Lesser Himalayas i © 
chiefly of metamorphic rocks and sediments that are orl 
fossiliferous. It is believed that the elevation of this dui 
took place mainly in Eocene-Oligocene times and tha | 
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HIMALAYAN MOUNTAIN REGION IN THE NORTHERN PORTION OF THE INDIAN SUBCONTINENT 


phase the important Nummulitic limestones were deposited in a 
series of basins, notably in Ladakh. The main orogeny would 
seem to have resulted from the northward movement of the an- 
tient block now seen in peninsular India and which underlies the 
Indo-Gangetic plain. Continued movement in Miocene times 
folded the Nummulitic limestones; the final phase of the mountain 
building came in post-Pliocene times and has scarcely yet ceased— 
as the Assam earthquakes bear witness—and folded intensely the 
Pliocene Siwalik sediments of the southern flanks of the Outer 
Himalayas (sub-Himalayan zone). 

Ih one part or another of the Himalayan area fossiliferous 
marine beds have been found of almost every age from Cambrian 
to Recent, Of areas that have been the subject of detailed study, 
the Spiti valley is of particular interest, The oldest fossiliferous 
beds belong to the Cambrian system (the “Haimanta” system). 
These are underlain by Archean gneisses. There appears to be 
w break in the Lower Paleozoic beds in the Spiti region but in 
other parts of the central Himalayas the conglomerate at the base 
ofthe Permian rests unconformably upon older formations. This 
conglomerate forms an important datum line. From the Permian 
the Lias (Early Jurassic) the sequence in the central Himalayas 
jv no sign of a break. ‘The Spiti shales follow, and although 

ty contain Middle and Upper Jurassic fossils no break has been 
ant at their base. The Spiti shales are succeeded conformably 
He tetaceous beds (Giumal sandstone below and Chikkim lime- 
i ie above), and these are followed without a break by Num- 
ee ic beds of Eocene age. The beginning of the Tertiary period 
ae by violent igneous activity in which intrusion and ex- 
Hennes: The next succeeding deposit is a sandstone, 
tliti ay inclined, which rests unconformably upon the Num- 
hiyas eae and resembles the Lower Siwaliks of the sub-Hima- 

an locene) but which has yielded no fossils of any kind. The 
ine overlaid unconformably by the younger Tertiaries of 
af $, which are perfectly horizontal and have been quite un- 
aa by folding, 
t ett that in the northern part of the Himalayan belt, 
olding e the Spiti area, there can have been no post-Archean 
mulitic bear magnitude until after the deposition of the Aun 
ertiaries 3 and that the folding was completed before the later 
€ Miog 0 Hundes were laid down. It was, therefore, during 
ean aie Period that the elevation of this part of Be cane 
that the fi a disturbance of the Siwalik-like sandstone in saj a 
Southern i ing continued into the Pliocene period. Along a 
Tore asi nks of the Himalayas the history of the chain EA s 
A shown, The sub-Himalayas are formed of ' s ay, 
Proper ¢ Y Siwalik or Upper Tertiary, while the lower Him D 
Throughout ot, Mainly of pre-Tertiary rocks without fossils. 
Of the ae the whole length of the chain, wherever the junction 
Waliks with the pre-Tertiary rocks has been seen, it is 4 
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great reversed fault (the “Main 
Boundary Fault”). The hade, or 
angle of inclination from the ver- 
tical, of the fault is constantly 
inward, toward the centre of 
the chain, and the older rocks, 
which form the Himalayas 
proper, have come to rest over 
the younger beds of the sub- 
Himalayas which have been 
pushed under them. 

Moreover, nearly everywhere 
the fault formed the northern 
boundary of deposition of the 
Siwalik beds, and only in few in- 
stances do any of these deposits 
extend even to a short distance 
beyond it. It may even be that 
the fault was being formed during 
the deposition of the Siwalik beds, 
and as they were laid down the 
Himalayas were pushed forward 
over them, so that they were 
folded and upturned during the process. The Siwaliks are fluviatile 
and torrential deposits similar to those which are now being formed 
at the foot of the mountains in the Indo-Gangetic plain. The 
“Main Boundary Fault” is really one of a series of approximately 
parallel faults, all of which at one time formed the northern bound- 
ary of deposition. One view is that the Himalayas grew southward 
ina series of stages. A reversed fault was formed at the foot of the 
chain, and upon this fault the mountains were pushed forward 
over the beds deposited at their base, crumpling and folding them 
in the process, and forming a sub-Himalayan ridge in front of the 
main chain. This process was repeated several times and the 
earthquakes today in this region can be traced to the fault lines 
and show that crustal equilibrium has not yet been reached, 
Studies there suggest a hitherto unsuspected importance of tear 
faults, 

Topographical Results of Evolution—The uplift of the 
Himalayas was a gradual process protracted over a very long pe- 
riod and had a very marked effect upon the scenery, the topog- 
raphy and the river system. The latter is not consequent upon 
the structure, but the principal rivers were of an age anterior to 
the Tertiary earth movements and the drainage is spoken of as 
antecedent. During the slow process of uplift, folding and fault- 
ing, the rivers were able to keep, for the most part, to their origi- 
nal courses, although their erosive power was increased because 
of increased gradients. Thus the rivers cut through the main chains 
in deep transverse gorges after flowing for long distances parallel 
to the trend of the chain; e.g., the Indus and the Brahmaputra. 

In the outer valleys of the Himalayas the sides are generally 
steep, so steep that landslides frequently occur, while the streams 
are still cutting down the river beds and have not yet reached 
their base level, Here and there a valley has become filled with 
alluvium, due to some local obstruction, and when this occurs there 
is usually to be found a fertile and productive field for agriculture, 
The straits of the Jhelum, below Baramulla, for example, probably 
account for the lovely vale of Kashmir. 

Other rivers besides the Indus and the Brahmaputra begin by 
draining a considerable area north of the snowy range—the Sutlej, 
the Kosi, the Gandak and the Subansiri, for example. All these 
rivers break through the main snowy range before they wind their 
way through the southern hills to the plains of India. Some geo- 
morphologists consider that there is insufficient catchment area 
north of the snows to support the view that they are antecedent 
streams. Their formation is explained by a process of “cutting 
back,” or headward erosion by which the heads of the streams are 
gradually eating their way northward because of the greater rain- 
fall on the southern than on the northern slopes. The result of 
this process is well exhibited in the relative steepness of slope on 
the Indian and Tibetan sides of the passes to the Indus plateau. 
On the southern or Indian side the routes to Tibet and Ladakh 
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follow the levels of Himalayan valleys with no remarkably steep 
gradients till they near the approach to the water divide. The 
slope then steepens with the ascending curve to the summit of 
the pass, from which point it falls with a comparatively gentle 
gradient to the general level of the plateau: The Zoji La, the 
Kashmir water divide between the Jhelum and the Indus, is a 
prominent case in point, and all the passes from the Kumaon and 
Garhwal hills into Tibet exhibit this form. Taking the average 
elevation of the central axial line of snowy peaks as 19,000 ft., 
the average height of the passes is not more than 10,000 ft. because 
of this process of cutting down by erosion and gradual encroach- 
ment into the northern basin. 


CLIMATE 


Independently of the enormous variety of relief, the altitude 

of the mountains alone is sufficient to cause very great modifica- 
tions of climate. One-half of the total mass of the atmosphere 
and three-fourths of the water suspended in it in the form of 
vapour lie below the average altitude of the Himalayas; and of 
the balance, one-half of the air and almost all the vapour come 
within the influence of the highest peaks. The mean winter tem- 
perature at 7,000 ft. is 44° F. (7° C.) and the summer mean 
about 65° F. (about 18° C.), but in the valleys a temperature of 
90° to 100° F. (32° to 37° C.) may be felt during the day in May 
and June, At 9,000 ft. the mean temperature of the coldest month 
is 32° F. (0° C.). At 12,000 ft. the thermometer remains above 
the freezing point from the end of May to the middle of October, 
but at 15,000 ft. is seldom above that point even in the height of 
summer. It should be noted that the temperatures in Tibet vary 
considerably from those of the Himalayas. At 12,000 ft. in Tibet 
the mean of the hottest month is about 60° F. (15° C.) and of the 
coldest about 10° F. (—12° C.) while at 15,000 ft. the frost is 
only permanent from Nov. 1 to May 1. In Tibet the daily range 
may be 60° F. (15° C.) and often reaches 50° F. (10° C.). The 
temperature of the sandy surface varies even more and records of 
2° and 96° F. (—16° and 35° C.) have been taken within 24 
hours by Everest expeditions. The soil beneath the surface is 
far more constant in temperature. The difference of temperature 
between forest-clad ranges and the Indian plains is twice as much 
in April and May as in December or January; and the difference 
between the temperature of a well-wooded hilltop and the open 
valley below may vary from 9° to 24° F, (—12° to —4° C.) 
within 24 hours, The general relations of temperature to altitude 
in the Himalayas are: (1) the decrease of temperature with alti- 
tude is most rapid in summer; (2) the annual range diminishes 
oe the elevation; (3) the diurnal range diminishes with the ele- 
vation, 

Rainfall is related to the monsoonal rainfall of India, of which 
the Himalayas catch a large portion. There is more rain, and rain 
for a longer season, in the east than in the west. The east may 
have 50 to 80 in. of rain against southward hill slopes and in cer- 
tain spots even higher’totals are reached; e.g., Darjeeling gets 120 
in. Rainfall diminishes westward to 40 in., near where the Ganges 
leaves the mountains and falls to 30 in. toward the emergence of 
the Indus from the mountains, while in places in a rain shadow the 
fall may be only 15 in. though they are in a zone that on the whole 
averages 30 in. or more. In the arid zone protected from the rainy 
winds the rainfall decreases to below 15 in. and in Tibet for the 
most part well below 10 in. 

In Tibet the rapid heating of the plains by the morning sun 
brings a fierce wind down daily from the perpetual snows and some 
air may thus drift through such partial gaps as there are in the 
great range from India to the Tibetan tableland. 

In the eastern Himalayas the ordinary winter limit of snow is 
6,000 ft. and it never lies for many days even at 7,000 ft. In 
Kumaon, on the west, it usually reaches down to the 5,000 ft. 
level and occasionally to 2,500 ft. Snow has been known to fall at 
Peshawar. Snowfall on the western passes between 17,000 and 
19,000 ft. is not generally more than three feet, but on the Hima- 
layan passes farther east the falls are much heavier. Even in 
September these passes may be quite blocked and they are not 
usually open till the middle of June. The snow line, or the level 
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to which snow recedes in the course of the year, ranges 
15,000 to 16,000 ft. on the southern exposures of the fr 
that carry perpetual snow, along all that part of the system rc 
lies between Sikkim and the Indus. Although after September 
light falls occur which cover the mountain sides down to 12 wi | 
these soon disappear, and it is not till December that the mo 
begins to fall for the winter. On the snowy range the snow lių 
is not lower than 18,500 ft, and on the summit of the tablelig 
it reaches to 20,000 ft. On all the passes into Tibet Vegetation 
reaches to about 17,500 ft., and in August the passes may ly 
crossed in ordinary years up to 18,400 ft. without finding any sn 
upon them; it is as impossible to find snow in the summer in Tih 
at 15,500 ft. as on the plains of India. 

The glaciers of the Himalayas seem to be in retreat, On the 
north side of Everest the Rongbuk glacier ends at about 1650) 
ft. and the Kyetrak glacier at 15,400 ft. In the Kangchenjup 
group the glaciers may come down to 13,000 ft. while in Kuman 
they reach 12,000 ft. and in Kashmir, in special situations, they 
may come as low as 8,000 ft, The level reached is, as in Europ, 
3,000-5,000 ft. below the limit of perpetual snow. The air ten. 
peratures at the ends of the glaciers are about as in Europe; 
namely, nearly 60° F. (15° C.) in July and diminishing slowly 
until the end of September. Several glaciers are 11-16 mi, long 
the higher figure being attained in the Kangchenjunga series, 
Italian geologists have investigated the moraines of the Karakoram 
mountains which give evidence of the great ice sheets of the Pleie 
tocene glaciation, ice sheets which may have been one continuous 
mass over the whole of central Asia. They have further shom 
that there is evidence of phases of variation during the Pleistocat 


Ice Age which seem to correspond with those observed in Euro, 
(X.; L. D, $) 


PLANT AND ANIMAL LIFE 


Plant Life.—Because of its geographical position between te 
plains of India and the highlands of central Asia, the Himalaya 
system provides an enormous variety of habitats, the extent 
which is illustrated by the fact that the foothills in the eat 
(Assam) are covered with tropical rain forest, whereas in the wel 
the hills rise out of the arid plains of the Punjab; furthermas 
the remarkable heights attained give wide range for vertical si 
cession, As the type of vegetation developed in this part of tht 
world is mainly based on precipitation, derived in the first p! 
from the monsoon approaching from the Bay of Bengal, the veg 
tation is most luxuriant where the mountains are fully 
to it; ie., in Sikkim. From there the air masses vide. © 
branch runs along the mountain ranges to the west with decret 
precipitation and the vegetation changes from tropical rain {0 i 
to wet, moist and dry deciduous forests of sal (Shorea iG 
until this is replaced by thorn steppe (Acacia, P: rosopis, Zisyh 
and finally desert (Capparis, Calotropis, Ephedra) in the 
of Indus and Kunar. In the east the monsoon clouds seem 1 
trapped in the valley of Assam, creating very wet condition j 
as a result rain forest (Dipterocarpus, Beilschmiedia, Mes 
developed along the foothills. Each of these foothill typet eg 
with altitude. In the northwest Tirich Mir rises out © ; tenis 
valley of the Kunar, its slopes dotted with steppe of Ar st 
and only near the glaciers small clusters of trees (Betula) 0 rf 
wet alpine vegetation appear. Nanga Parbat towers # 
desert valley of the Indus; there steppe gives way to steph is 
at 2,000 m. or 6,560 ft. (Pinus gerardiana, Quercus ilex) i 
is replaced by moist coniferous forest (Abies, Picea, P int tr 
up; a birch belt (Betula utilis) signifies the upper © yt 
growth (12,800 ft.), alpine vegetation—scrub and meat’ ye te 
lows. The central parts of the Himalayas are marked, # 
deciduous forest, by an extensive development of forests 0 cof 
roxburghii, which merges at 4,900 ft. into forests > 
fers (Quercus incana, dilatata, Q. semecarpifolia; Ce 
Pinus, Picea, Abies), which in turn give way at th 
to the Betula belt. In the east, Namcha Barwa ms® | 
of the jungle-filled gorge of the Tsangpo-Brahmaputras si ‘cal 
the rain forest is succeeded by a montane forest (Ouere ore 
nopsis, Schima), which at 6,600 ft. gives way to an eY 
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montane forest, of which the lower belt is known for 
its magnolia and rhododendron trees, whereas in the upper belt 
conifers (Abies, Tsuga) and rhododendron predominate; the high- 
est belt of trees in the east consists of small rhododendron trees. 
Above the tree line, scrub and alpine vegetation cover the slopes 
util conditions become unsuitable for plant life. Against this 
variety the Tibetan plateau behind the main Himalayan range is 
uniformly bai or ae sprinkled with alpine steppe (Astraga- 
Jus, Caragana, Artemisia). 

This already complex, though only roughly outlined, picture of 
the vegetation of the Himalayas is further complicated by the 
fact that the mountain system consists of more than one range; 
there are valleys and intermontane basins, which can, being shel- 
tered from the rain-bearing winds, produce strikingly different con- 
ditions; but most extraordinary are dry valleys, i.e., dry types of 
vegetation occurring along the valley bottom within the wet parts 
of the mountains (Karnali, Bhutan, Lohit, etc,)—a phenomenon 
which seems to find its explanation in the daily occurrence of cer- 
tain wind systems. Another phenomenon is the great contrast 
between opposite slopes of certain valleys: the north-facing slope 
may be thickly covered with forest, whereas the south-facing slope 
js devoid of tree growth and carries grass or may even be bare; 
although pronounced in the less humid parts of the mountains 
(Nanga Parbat, Sutlej, upper Tibetan gorge country), this con- 
trast is accentuated in the more populated areas by the action of 
man; The main reason for this difference is that only the south- 
facing slopes are exposed to a high intensity of insolation. The 
upper limit of tree growth in the Himalayas varies. It is reached 
on Nanga Parbat at 12,800 ft. (Betula utilis) and in Sikkim at 
about the same height by rhododendron; but there are variations: 
in the drier parts of the mountain system a lower tree line can 
be found; e.g., on the slopes of Nanga Parbat at about 6,600 ft. 
(Pi inus gerardiana, Quercus ilex). There are still areas in the 
oon about which very little is known, (C. T. T.; U. Se.) 

imal Life.—On the surrounding fringes the Himalayan fauna 
grades into that of the surrounding regions. ‘Toward the subcon- 
tinent of India and Pakistan, for example, are found the langur 
(z monkey), elephant, rhinoceros, tiger, leopard, civet, mongoose, 
i Fi aera ), red panda (Ailurus), melogale (an 
VEETA ger ); linsang (an aberrant civet), the last two of 
beausern Himalayas, Tae Himalayan tannin he ster soe, 
i ayas. The Himalayan fauna in the stricter sense, 
‘pecially on the Tibetan side is RIRIS northern in its affinities. 
The fossils of the Siwalik beds include remains of 84 species of 
ey mals akin to those of Miocene and Pliocene Europe. 
an as viae as ap 12,000 3 level sy beea T 
rms and several cats are features of the forests, white 
Shee though they are unknown in India; foxes and wolves 
tiirteh “aay ae —_ area, but ne oe also me ee 
A wild ass occur on the Tibetan side, as do , 
T (two species) and sheep. The wild dog (Cuon) is found 
iih “saber as also is = pig, a Sas be patz Kar hes 
au e gaur or wild ox is co! to the lower ; 
pos of the scaly anteater (Manis) reach the eastern Hima- 

3 tke the chevrotain, another southeast Asiatic form, is absent. 
thedus) sew called the serow (Capricornis), goral (Naemo- 
irent ines anette, ) are found, the last-named ranging 

S. 

e typical high elevation species of the Himalayas include 
on bear (Ursus arctos), which’ replaces the black bear 
niin 3 altitudes, snow leopard, markhor, Ovis ammon, bharal, 
todgson) ees gazelle and Tibetan antelope (Pantholops 
Of the “ethos deer family the shou (Cervus elaphus wallichi) 
Probably exti i valley and other parts of Tibet and Bhutan is 
bengal toes or nearly extinct; while the Kashmir stag or 
Timbers kes elaphus hanglu) still survives in much reduced 
The yak ashmir and northern Chamba in Himachal Pradesh. 
below, and other animals of the great altitudes are 

The bird 1; 

Mite? life of the Himalayas is wonderfully rich. Eagles, 
Colours 22d many birds of prey soar to great heights. Gorgeous 
occurs among sunbirds, trogons, ki ers, etc., but 
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of the parrot family only parakeets and a small lory are known. 
The peacock occurs in the forests bordering the plains on the 
Indian side, and pheasants and partridges include varieties adapted 
to life on the snow at great altitudes. Waders and waterfowl are 
not important. 

Among the snakes the python is found on the Indian side and 
the cobra penetrates as high as some 8,000 ft. above sea level. 
Lizards and frogs abound and reach remarkable elevations, Phryno- 
cephalus (a lizard) and a frog being found even in Tibet. Very few 
perchlike (Percoidea) fishes enter the mountains, most fishes of 
the region belonging either to the catfishes (Siluroidea) or the 
carp and loach groups (Cyprinoidea); a few of the former and a 
number of the latter live in Tibetan waters. Most of the fishes 
of high mountain torrents have suckers with which to hold on to 
rocks, The salmon family is absent from the region, except where 
a have been introduced into Kashmir, the Kulu valley and 

utan. 

The butterflies are renowned for their magnificence and include 
among others Papilionidae, Nymphalidae, Amathusiidae and Danai- 
dae. Insect life of all kinds is very rich and locust swarms are 
carried up by the winds even to the perpetual snow. 

Maj. Richard W. G. Hingston of the Indian Medical service, 
author of A Naturalist in the Himalaya, gave valuable accounts 
of the natural history of animals at great altitudes in the Himalayas. 
Protective colouring, usually in browns and grays akin to those of 
the desertlike surface of Tibet, is almost universal. The mouse 
hare (Ochotona) is common and even the sheep and gazelles are 
coloured like the soil. Most of the birds are protectively coloured, 
though some show bright colours when on the wing. Unlike the 
large mammals, the large birds are not protected in colour, and 
the eagles, kites, ravens and choughs abound, Protective colora- 
tion is common among insects, spiders, etc. 

‘The intense cold of the great heights is made still more trying 
by the fierce winds that rush down from the snows to the plateau 
as the latter warms up in the morning sun. As a protection most 
mammals have thick hair and the dogs have wool as well; even 
the pig is thickly covered with hair. The yak has a coat of wool 
over which is the long hair that forms a protective skirt under 
the belly, while the tail may be described as a unique windscreen, 
The hair under the belly is thought to keep the animal’s legs warm 
when it is resting; the yak stands with its hindquarters to the 
wind, The smaller animals and the birds mostly shelter among 
the rocks and stones when the wind becomes strong, but many of 
them illustrate its power of damaging fur and feathers. The birds 
generally face the wind and the great vultures are able to some 
extent to make use of it., The butterflies may protect themselves 
in a sheltered nook; Hingston found Parnassius species as high as 
17,000 ft. above sea level. 

The sharp changes of temperature within a few hours, known in 
all mountain regions, are accentuated and may be very trying in 
winter. Many animals of the high mountains are protected from 
this by the habit of hibernation in burrows where, a little beneath 
the snow and the surface soil, the temperature is much more uni- 
form, The mouse hare was seen by Hingston as high as 17,000 ft. 
and he suggested that it may reach 20,000 ft. as a stray. Several 
birds go up to 20,000 it. ‘and more on the mountainside, and 
choughs followed the Everest climbers as high as 27,000 ft.; they 
seem least incommoded by the great heights. The habits of mam- 
mals and birds have been noticed to change on the great heights; 
thus birds which elsewhere are wild live there on and round the 
houses, while communities (even some of birds and mammals) are 
a characteristic development. For the mythical creature asso- 
ciated with the Himalayas, see ABOMINABLE SNOWMAN; See also 
HUNTING. (Œ. P. G.) 

—D. N. Wadia, Geology of India (1919); R. W. 
Bouton A Naturalist in Himalaya (1820) ; G. Burrard, Big Game 
Hunting in the Himalayas and Tibet (1926) ; H. H. Champion, A Pre- 
liminary Survey of Forest Types of India and Burma, Indian Forest 
Records NS.I. (1936); U. Schweinfurth, Die horizontale verticale 
Verbreitung in Himalaya, Bonner Geogr. Abh. H. 20 (1957); O. H. K. 
Spate, India and Pakistan (1960). 

HIMEJI, a city and cotton textile centre in Hyogo prefecture, 
western Honshii in central Japan, is 30 mi. W.N.W. of Kobe and 
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near the Inland sea northern shore. It developed as a castle town 
around the famed Himeji castle (Hakurojo or Egret castle), built 
in 1346 and reconstructed in 1601 and 1956. The destruction 
of a large part of the city during World War II and the subse- 
quent disbandment of an army division there led to a temporary 
decline in population. The population was 104,259 in 1940 and 
decreased to 83,167 in 1945. It increased to 252,315 by 1955 and 
328,689 by 1960. The city recovered and grew because of the 
export of agricultural products from the fertile Harima plain and 
the Tsuyama basin and the annexation of towns in the Harima in- 
dustrial zone. (R. B. H.) 
HIMERA, an ancient city on the north coast of Sicily, on 
a hill above the west bank of the northern Himeras (mod. Grande) 
river. It was founded c. 649 B.c. by Chalcidian inhabitants of 
Zancle (Messina) and Syracusan exiles. Early in the 5th century 
the tyrant Terillus, driven out by Theron of Acragas (Agrigento), 
appealed to the Carthaginians, who came to his assistance but 
were utterly defeated by Gelon of Syracuse in 480 B.C., on the same 
day, it is said, as the battle of Salamis (see SıcıLy : History). The 
oppressive rule of Theron’s son Thrasydaeus led the citizens c. 
476 to appeal to Hieron of Syracuse, who betrayed them to Theron; 
the latter massacred all his enemies and in the following year re- 
settled the town. In 409 the Carthaginian general Hannibal de- 
stroyed Himera, founding a new town close to the hot springs 
(Thermae Himerenses, now Termini Imerese), 7 mi. to the west. 
Although originally a Punic settlement, it soon became a Greek 
city. The only relic of the ancient town visible above ground is 
a Doric temple, in all probability erected in commemoration of 
the victory of 480 B.c.; many of its lion-head spouts are exhibited 
in a hall of the Palermo museum. The site was identified in 1823 
and excavated in 1861 and subsequently, particularly in 1929-30. 
See P. Marconi, Himera: Lo scavo del tempio della vittoria e del 
temenos, in Atti e Memorie della Società Magna Grecia, volume for 
1930 (1931). 
HIMERIUS (c. 310-c. 386), Greek rhetorician, influential 
teacher and practitioner of the florid style popular in the 4th 
century, was born at Prusa in Bithynia. Educated in Athens, he 
for a time conducted a school there in rivalry with Prohaeresius. 
He attracted numerous pupils, many of whom (e.g., Gregory of 
Nazianzus and Basil of Caesarea) later became famous. Libanius 
knew him and valued his work. The emperor Julian called him 
to Antioch in 362 to reside at his court; he returned to Athens 
after Prohaeresius’ death (368). He wrote 80 orations and decla- 
mations, of which Photius read 73, quoting some as examples of 
style. Only 24 survive complete; 36 are fragmentary and titles 
of 15 others are known. Himerius devoted himself exclusively 
to literature and avoided political subjects. He wrote imaginary 
orations of the classical orators, epideictic or “display” speeches, 
praises of famous cities, addresses on events connected with his 
school and his pupils. There are also some dialogues and improvi- 
sations which were subsequently written down. He wrote a highly 
decorated poetical prose, borrowing ornaments from the lyric poets. 
His ekphraseis or literary descriptions of cities, paintings or scenes 
of nature are valuable sources for the history of art. His work 
with its exuberant ornamentation, characteristic of the most learned 
and ostentatious style of the day, forms a contrast with the style 
and interests of his contemporaries, Libanius and Themistius, 
See the edition by A. Colonna, with bibliography ` i 
see E. Norden, Die antike Kunstprosa, 2 vol Gee 7 Nena 
HIMMLER, HEINRICH (1900-1945), German National So- 
cialist politician and ruthless exponent of racialism and terrorism, 
was born in Munich on Oct. 7, 1900, the son of a secondary school- 
master with a devout Roman Catholic background. After World 
War I he obtained a diploma in agriculture, worked briefly for 
a firm of fertilizer manufacturers, joined a paramilitary nationalist 
organization and participated in the Nazi Putsch of Nov. 9, 1923. 
For a short time he was secretary to Gregor Strasser before re- 
turning to poultry farming. In 1927 he married Margarete Con- 
cerzowo; she bore him a daughter the next year, but he neglected 
his family and fathered illegitimate children, In 1929 Hitler ap- 
pointed Himmler Reichsführer of the SS (Schutzstaffel—the 
“Blackshirts”). At that time this was a small body of 200 men, 
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forming a personal bodyguard for Hitler, but over the nett 
years Himmler expanded it into an all-embracing empire withy 
the Nazi state, at once the embodiment and the inst oa 
5 A : lent of. 
racial theories which he had picked up from Alfred Rosena 
From 1931 to 1934 the SS was nominally placed under he 
Sturmabteilungen (SA), with Ernst Rohm as chief of staff butat 
the same time Himmler organized the Sicherheitsdienst (D) 
civilian security organization, under Reinhard Heydrich, g 

When Hitler came to power he made Himmler head of policein 
Munich; and Himmler set up the first concentration camp at 
Dachau. Himmler and the SS carried out the purge of June 
1934, and smashed the power of the SA. Thereafter the $5 yy. 
placed directly under Hitler, and in 1936 Himmler gained cong] 
of all German police forces as well. In 1938 the dismissal ¢ 
Werner von Fritsch from the post of commander in chief of tk 
army made the first important breach in the army’s opposition 
control by the SS. 

World War II brought a vast extension of Himmler’s resoure 
and the empire at his command. He was appointed “trustee for 
the consolidation of German nationhood” in Oct. 1939, In Polni 
he directed the SS in an organized attempt to carry out his radl 
theories by exterminating Jews and Poles alike. In Russia the 
political administration of occupied territory was taken out l 
the hands of the army and given by Hitler to Himmler, with th 
task of eliminating the Soviet system and establishing the st 
premacy of the Aryan race, This was done partly in the occupied 
territories themselves, partly in extermination camps in Austti 
or in Germany by the SS Death’s Head units and extermination 
squads. The concentration camps were enlarged, and Himmla 
organized them as a source of expendable labour and as a labort- 
tory for pseudomedical experiments. At the same time he er 
panded the Waffen (armed) SS from 3 divisions at the beginning 
of the war to 35 at the end, forming a rival military force to the 
Wehrmacht, Himmler also controlled the Reichssicherkeitshaijt 
amt (the central security organization), and in 1943 he became 
minister of the interior. A 

With all this power in his hands Himmler had neither the inet 
tive nor the personality to use it for independent action. Phys 
cally unimpressive and of low intelligence, he believed in thec A 
of Naziism and above all in its theories of race, recruiting 
of any nationality into the Waffen SS while carrying out the ms 
extermination of non-Aryans. He suffered acutely from psychos 
matic illness, being subject to severe headaches and ne 
spasms producing pain and hysteria. At the beginning of the 
he began to receive treatment from the Finnish masseur E 
Kersten, who was able to give him immediate relief. He base 
completely dependent on Kersten, confided in him (their conve 
tions are published in Kersten’s Memoirs, 1953} and ¢ 
to Kersten’s intercession on behalf of Jews and political piso”, 

It is not certainly known how successful Himmle! di 
covering the conspiracy against Hitler which culminate (is 
plot of July 20, 1944, but he undoubtedly uncove d some 
ramifications in gaining control of the Abwehr or counterespio h 
centre directed by Wilhelm Canaris (g.v.). The revenge 
Hitler exacted against the army after the failure of the 
dounded to Himmler’s advantage. The Waffen SS were 
strengthened in relation to the army, and the last desparti 


en masse which Hitler ordered in Oct. 1944 was to be ver init 
ler’s command. In the final months, however, a tried t0 Dy 
e i 


ence with Hitler was undermined. In April 1945 


and attempted to escape, but was arrested by the Allies and post 
to Lüneburg. He there killed himself by biting a Ph! 
on May 23, 1945. 
See W. Frischauer, Himmler (1953). -a an the BY 
HINCKLEY, a market town and urban district $ wi. Sh 
worth parliamentary division of Leicestershire, Eng. fa 
of Leicester by road. Pop, (1961) 41,608. ‘The ditch o ia 
erected in the time of William Rufus is still to be tra cpley w 
is a garden of remembrance. In the 19th century 
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and health resort. | The town which is on Watling street has 
ad a weekly market since 1311; the grammar school dates from 
the 16th century and there is a technical college. Hinckley’s main 
and oldest industry is that of hosiery, footwear is made and there 
are dye and engineering works. The battle site of Bosworth field 
is 5 mi. N. 
(eINCKS, SIR FRANCIS (1807-1885), Canadian statesman 
and premier of united Canada, was born at Cork, Ire., on Dec. 14, 
1807. In 1832 he emigrated to York, now Toronto, where he was 
successively merchant, banker and editor of a Reform newspaper. 
Blected to the first legislative assembly of united Canada in 1841, 
he served in 1842-43 and in 1848-51 as inspector general un- 
der Reform leaders Robert Baldwin and Louis (later Sir Louis) 
laFontaine. In 1851 Hincks became premier in the Hincks- 
` A N. Morin coalition government and as such promoted rail- 
way construction and aided Lord Elgin to negotiate with the 
United States the reciprocity agreement of 1854. Hincks left 
Canada in 1855 to become governor of Barbados and the Wind- 
ward Islands, In 1862 he was appointed governor of British 
Guiana and on his retirement in 1869 was knighted. Returning to 
Canada he entered the government of Sir John Macdonald as 
fnance minister. He sponsored the Bank act and negotiated with 
Sir Hugh Allan for a Pacific railway, Hincks resigned with his 
leader in 1873 and soon after moved to Montreal. where he was 
president of the Confederation Life Insurance company and the 
Consolidated Bank of Canada (which failed in 1879). He died at 
Montreal on Aug. 18, 1885. 

Hincks wrote several books and pamphlets, the chief of which 
were Political History of Canada, 1840-55 (1877) and ae 
cences (1884). (R. S. Lo. 

HINCMAR (c. 806-882), archbishop of Reims, was born of 
Frankish parents. Educated at and later monk of the Benedictine 
abbey of St. Denis, near Paris, he acquired influence with the 
emperor Louis the Pious and his son King Charles the Bald, 
ap whom Hincmar became archbishop of Reims on May 3, 

Though Hincmar’s predecessor, Archbishop Ebbo, had been de- 
posed ten years earlier, the emperor Lothair I secured Pope Sergius 
II's authorization for a synod at Trier to determine whether Ebbo 
or Hincmar was the rightful archbishop. Ebbo died (851) un- 
restored after the synod failed to meet. Because of his excom- 
munication of the emperor’s vassal Fulkrich, Hincmar was censured 
by Pope Leo IV, but upon Lothair's reconciliation (849) with his 
half brother Charles the Bald, the emperor obtained from the 
Hes Hincmar’s archiepiscopal pallium in 851. Under deposition 
ies he was, Ebbo had ordained nine clergy at Reims in 841. 

the synod of Meaux (845), Hincmar forbade these clerics to 
re their orders, a prohibition ratified by the council of Sois- 
— and by Popes Benedict III and Nicholas I. Subse- 

a i when Charles the Bald wished one of Ebbo’s clergy, 
fite to become archbishop of Bourges, Pope Nicholas in- 
teas Hincmar (April 866) to restore the clerics either per- 
Bein at a council, The synod of Soissons (Aug. 866) re- 
jidgme Y pointed out that it was not competent to seers a 
Rann confirmed by the pope, whereupon (Dec. 866) Nichola: 
iis ed Hincmar to rehabilitate the clerics. Hincmar’s 

i aan his memoir of 867 did much to mollify Ean 
cone rae Mainz (848) condemned the monk ee 
its Sa $l ais for heretical views on predestination oe ER 
reeant at to the archbishop of Reims, who, unable to ge That 
meyen Quiercy in 849, imprisoned him at Hautvillers. eS 
ritica S ee published a treatise (Ad reclusos et simpl ee AA 

“hia ottschalk and two years later invited the ee Orkais 
en, int cotus Erigena to write against the mank o oe 
È litter Bae several theologians censured Erigena aa å aviae 

it defense a synod of Quiercy (853) promulgates ate damna- 

ion and ree € position that there is no predestination tai by the 

od of V. y Christ died for all men. Counter capiti ts (856) 

Sccasioned es (855) sandaBishos Prudenttuş of ONE 

£ Council ncmar’s two treatises entitled De prae apes ee 

tars hes of Thuzey (860) marked a qualified victory ae 
ching, and Pope Nicholas’ inquiry into the trea 
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tendered Gottschalk caused Hincmar to assert in 864 that he was 
ready to have the monk go to Rome if the Holy See so desired. 

In his De divortio Lotharii regis, the archbishop took a position 
strongly critical of King Lothair II of Lorraine and his repudiation 
of Queen Theutberga in 860; two years later he refused to accept 
Lothair’s creature Hilduin as bishop of Cambrai and, over royal 
opposition, succeeded in having the canonical bishop John chosen 
for the see in 866. His insistence upon canonical elections at 
Noyon in 879-880 and at Beauvais in 881-882 put the archbishop 
dramatically at odds with his own sovereign, while his part in the 
deposition of his suffragan Bishop Rothad of Soissons in 862 
brought down upon him Pope Nicholas’ censure and papal.restora- 
tion of Rothad in 865. A dispute that broke out in 870 between 
the archbishop and his nephew, Bishop Hincmar of Laon, culmi- 
nated in the nephew’s deposition (871) and Pope John VIII's ap- 
proval of the sentence. Though Hincmar had clearly demonstrated 
his loyalty to King Charles the Bald during Louis the German's in- 
vasions of France in 858 and 875, he nonetheless took a strong 
stand at Ponthion ($76) against Charles’s demand for an oath of 
fidelity from the bishops and against the papal vicariate which the 
monarch had obtained for Archbishop Ansegise of Sens. Hincmar 
died at Epernay on Dec. 21, 882. 

The archbishop’s works cover a wide range: political (De ordine 
palatii, etc.), dogmatic (De praedestinatione, De una et non trina 
deitate), moral (De cavendis vitiis), philosophical (De diversa 
animae. ratione), historical (Vita s. Remigii, Annales Bertiniani, 
A.D. 861-882), pastoral (Capitula synodica), canonical (De divortio 
Lotharii regis, Opusculum LV capitulorum). His letters are of 
much interest. His lost works are abstracted in Flodoard’s His- 
toria Remensis ecclesiae, vol. iii (Monumenta Germaniae Historica, 
Scriptores, xiii, 474-555). 

BrBi0cRAPHY.—The Opera omnia were ed. by J. P. Migne in Patro- 
logia Latina, vol. 125-126; De ordine palatii, ed. by M. Prou (1885) ; 
“Collectio de ecclesiis,” Zeitschrift fiir _Kirchengeschichte, 10:93-144 
(1889); “Ad reclusos et simplices,” ibid., 10:258-309 (1889) ; Vita s. 
Remigii in Monumenta Germaniae Historica, Scriptores rerum Mero- 
vingicarum, iii, 239-341; verse in Monumenta Germaniae Historica, 
Poetae Carolinae, iii, 409-420; epistles in Monumenta Germaniae His- 
torica, Epistolae, viii; Annales Bertiniani, 861-882 A.D., ed. by Reinhold 
Rau (1958). See also Heinrich Schrérs, Hinkmar, Erzbischof von 
Reims (1884); E. Lesne, “Hincmar et l'empereur Lothaire,” Revue des 
questions historiques, 18:5-58 (1905) 5 G. Ehrenforth, “Hinkmar v. 
Reims und Ludwig III,” Zeitschrift für Kirchengeschichte, 44:65-98 
(1925); E. Amann, L'époque carolingienne, 278 ff. (1947); M. 
Andrieu, “Le sacre épiscopal d’après Hincmar de R.,” Revue d'histoire 
ecclésiastique, 48:22-73 (1953); H. G. J. Beck, “Canonical Election to 
Suffragan Bishoprics Accanto Mioma RTRA, Catholic His- 
torical Review, 43:137-159 (1957), 45: VAOD) 

HINDEMITH, PAUL (1895-1963), the leading German 
composer of the generation after Richard Strauss, was born at 
Hanau, near Frankfurt am Main, on Nov. 16, 1895. He began to 
study the violin in 1904 and in 1909 studied composition at the 
Hoch conservatory in Frankfurt with Bernhard Sekles and Arnold 
Mendelssohn. He was concert master of the Frankfurt opera or- 
chestra (1915-23) and later played the viola in the Amar-Hinde- 
mith quartet led by Licco Amar. He taught composition at the 
Hochschule für Musik in Berlin (192 7-37) and at the conserva- 
tory at Ankara (1935-37), where he was invited by the Turkish 
government to establish music education on occidental lines. In 
1938 he left Germany, settling first in Switzerland and in 1940 
in the U.S., becoming a U.S. citizen in 1946, From 1940 to 1953 
he taught composition at Yale university, giving courses also at 
Zürich from 1951. He returned to Switzerland in 1953. 

Hindemith is one of the most prolific composers of the 20th cen- 
tury. The bold harmonies of his one-act opera, Mörder, Hoffnung 
der Frauen (1921), on a libretto by Oskar Kokoschka, and the 
Suite 1922 for piano represent a youthful revolt against tradition. 
His lifelong preoccupation with contrapuntal devices was illus- 
trated in his opera Hin und Zuriick (1927), based on a music 
hall sketch, the retrograde or “crab” device in counterpoint being 
also applied to the action on the stage: events that normally fol- 
low each other are reversed. Concerned with the immediate prac- 
tical value of music, he wrote sonatas for many of the “under- 


privileged” instruments, such as the trombone, and established the 
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style in Germany of Gebrauchsmusik (“music for use”) and Haus- 
musik (“homemusic”). An example of Gebrauchsmusik is Wir 
bauen eine Stadt (“We build a town”), a game for children for 
voices and instruments (1930); an example of Hausmusik is Frau 
Musica (1928; revised as In Praise of Music, 1944), a cantata 
with a part for the audience. 

Hindemith’s works represent a reaction against romanticism and 
show the main developments in German music between World 
Wars I and II. His series of concertos entitled Kammermusik re- 
vive the early polyphonic and baroque styles, treated freely and 
with an instinctive use of modern harmony. His opera Mathis der 
Maler (1938), much of which was written in a neoarchaic manner, 
was inspired by medieval counterpoint. Elsewhere he took an 
almost mystical approach. Die Harmonie der Welt (1957) at- 
tempts a musical illustration of Johannes Kepler's laws of plane- 


tary motion, Among the best of his orchestral works are the” 


Philharmonic Concerto (1932), showing his mastery of instrumen- 
tal writing, and the Konzertmusik for brass and harps (1931), 
written in a neoprimitive manner. 

He opposed the 12-note system of his contemporary Arnold 
Schoenberg and believed that harmony should retain a funda- 
mentally tonal basis. At Berlin, Yale and Ziirich he was an in- 
spiration to his many pupils. His theoretical works include The 
Craft of Musical Composition (1945) and A Composer’s World 
(1952), He died at Frankfurt on Dec. 28, 1963. 

See J. R. Halliday, P. Hindemith: the Theorist, 2 vol. (1941); H. 
Strobel, Paul Hindemith, 3rd ed. (1948). 

HINDENBURG, PAUL VON (1847-1934), German field 
marshal, his country’s greatest hero of World War I and the second 
president of the Weimar republic. Paul Ludwig Hans von Be- 
neckendorf und von Hindenburg was born in Posen (Poznan) in 
German Poland on Oct. 2, 1847, the son of a Prussian officer who 
traced his military ancestors to the 13th century. Entering the 
army at Danzig as a second lieutenant in 1866, he served in the 
Seven Weeks’ War and was wounded at Königgrätz while storming 
an Austrian battery, for which he received the Order of the Red 
Eagle. In the Franco-German War of 1870-71 he received the 
Iron Cross for bravery at St. Privat and represented his regiment 
at the proclamation of the German empire at Versailles. 

In the next 40 years Hindenburg rose to the rank of general in 
the regular advancement of a conscientious officer. Appointed to 
command the IV army corps at Magdeburg in 1903, he participated 
in the maneuvres of 1908, where he allowed the corps commanded 
by William ITI to lose the battle. In 1911 he retired at his own 
request because “there was no prospect of a war.” He settled in 
Hanover, where he indulged his passion for shooting; his son Oskar 
was a second lieutenant in his old regiment. 

World War I.—On Aug. 22, 1914, Hindenburg received a tele- 
gram appointing him to command the 8th army in East Prussia; 
„Maj. Gen. Erich Ludendorff (g.v.), who had distinguished himself 
at the capture of Liège, was made his chief of staff. According to 
legend, Hindenburg was selected because of his familiarity with the 
Masurian lakes (the family home was at Neudeck [Pol. Podza- 
mek]), but he declared that he had never seen the battlefield be- 
fore, Two Russian armies, under General Aleksandr Samsonov 
and Paul Rennenkampf, were advancing into East Prussia and 
driving back the Germans, whose commander, Gen. Max von Pritt- 
witz, became panicky. By the time that Hindenburg and Luden- 
dorff had arrived, the chief of staff, Lieut. Col. Max Hoffmann, 
had devised a plan for stopping the Russians, to which the two 
generals agreed. By Aug. 31 Samsonov’s army had been sur- 
rounded and beaten, 100,000 being killed, including Samsonov, and 
an equal number taken prisoner. In the following week, Rennen- 

kampf’s army was dispersed and defeated and East Prussia was 
cleared of enemy troops. At Hoffmann’s suggestion the victory 
was reported from Tannenberg, where the Teutonic Knights had 
been defeated by the Poles in 1410 (see GRUNWALD, BATTLE OF), 
to even the score in the struggle of Germanentum and Slaventum, 
which was a leitmotiv of the war. Hindenburg claimed the credit 
for the victory and became the most popular man in Germany, 
cultivating his position until he became a legend. Wooden statues 
of Hindenburg were erected in many German towns, and his 
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admirers drove thousands of nails into them for the } 
war charities. 

For the next four years Hindenburg and Ludendorf 
separable. Hindenburg later described their relations as { 
vailing in “a happy marriage.” Ludendorff, with the h 
mann and others, formulated plans for the conduct of 
and submitted them to his chief, who “invariably” apy 
(says Ludendorff). Hindenburg’s tranquillity enabled h 
strain the impetuous Ludendorff—‘no one ever saw 
out of temper and nobody ever saw Ludendorff laugh” 
biographer. The pair functioned admirably together, 
war advanced they became the practical rulers of Ger 

Hindenburg could not follow up his victories in 
by advancing across the Narew because the Austro 
armies had been defeated in Galicia and German forces ha 
sent to their assistance. Much confused fighting follo 
course of which Hindenburg regrouped his forces on a 
Posen to Thorn (Torun). He captured Lodz on Dec. 6 
did not have enough troops to crush the Russians, 

Meanwhile Hindenburg had been in Nov. 1914 appoi 
mander of all German forces in the east and promoted to 
shal. Since trench warfare had now been introduced in th 
Hindenburg and Ludendorff clamoured for huge rei 
with which to follow up their victories, but the new 
general staff, Gen. Erich von Falkenhayn, believing th 
had to be won in the west, refused. An appeal by Hind 
the emperor resulted in a compromise by which a new 
approved but only with the troops already available; 
Hungarians were to strike in the south, and it was hope 
the Russians in a vast encircling movement. Hinden 
his attack on Feb. 7, 1915, but was unable to cross tt 
Bialystok. When a general offensive directed by Falkenh 
through at Gorlice on May 2, Hindenburg’s armies, 
the upper Vistula to Courland, remained inactive. The | 
withdrew steadily, but their armies were not destroyed. 
burg proposed a super-Tannenberg, an outflanking mov 
off the Russians behind Warsaw, by striking toward E 
Vilna, But Falkenhayn preferred a “campaign with lim 
tives” to keep the Russian army at bay and cripple it 
power, for he was unwilling to take from France the 
sary for Hindenburg’s plan. ‘The emperor approved an 
across the Narew in conjunction with an Austrian atl 
south. <a 
At first Falkenhayn’s strategy seemed to work well, for th 
sians withdrew from Warsaw on Aug. 5, 1915, from K 
Aug. 17 and from Novogeorgievsk (Modlin) on Aug. 18 
theless the Russian armies under the grand duke Ni 
destruction. Once more Hindenburg and Ludendorff pi 
surround the Russian centre at the Pripet marshes, 0 
Falkenhayn refused. Deprived of the necessary forces, 
burg’s attack on Vilna petered out, and the Russian il 
stabilized. Henceforth Falkenhayn treated the Russi@ 
subsidiary. i 

In spite of his protests, Hindenburg was forced to s 
visions for the German attack on Verdun in Feb. 191 6 and 
not do more than defeat a Russian offensive launc in 
of Verdun. When in June the Russians broke thri 
front at Luck, Hindenburg was placed in command of 
eastern front from Riga to Galicia, with headquarters 
Litovsk. He was able to stabilize the new line, but t 
against Verdun had failed, the British and French were’ 
the Somme, the Italians captured Gorizia and, on Aug: 
attacked the Central Powers. Hindenburg replaced F 
chief of the general staff, with Ludendorff as first quë 
general, and they repaired to Pless (Pszczyna), the 
quarters. 

Hindenburg’s appointment restored German morale, 
a time, and he exercised the supreme war command in 
the emperor. But Ludendorff became the directing 
cially in negotiations with government and Reichs! 
Ludendorff who inspired the proclamation of the 
land in Nov. 1916 and the resumption of sub 
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1917. Hindenburg lent the support of his prestige to the pro- 
pa i inal subordinate. Likewise, th i 
posals of his nom te. Likewise, the new economic ef- 
fort, the “Hindenburg program,” was inspired by Ludendorff. 

Hindenburg’s visit to the western front made him conscious for 
the first time of the danger there. The offensive against Verdun 
was abandoned, and in March 1917 the German lines were with- 
drawn somewhat to the east ta the “Hindenburg line,” against 
yhich an Allied offensive organized by Gen. Robert Nivelle in April 
spent itself in vain, For the rest of 1917 the Germans were not 
seriously disturbed, for the Passchendaele “push” cost the British 
more than it did the Germans. 

In July 1917 Hindenburg and Ludendorff felt strong enough to 
bring down the imperial chancellor, Theobald von Bethmann Holl- 
weg, whom they regarded asa defeatist, and to impose an unknown 
politician, Georg Michaelis, who could be counted on to do their 
bidding. The new chancellor soon repudiated a peace resolution 
adopted by the Reichstag on July 19 calling for peace without an- 
nexation or indemnities on either side. Henceforth the supreme 
command exercised dictatorial power. It rebuffed a suggestion for 
peace negotiations from Pope Benedict XV by refusing to make a 
declaration concerning the restoration of Belgium, and it took its 
own line in dealing with Russia. 

Shortly after the Russian Revolution of March 1917, the 
German general staff, at the suggestion of the foreign office, al- 
lowed Lenin, then in Switzerland, to pass through Germany to 
Petrograd, where he began to agitate for peace. When the Bolshe- 
viks attained power in November and proposed an armistice, the 
offer was accepted by the Central Powers, and in the peace negotia- 
tions that followed Hindenburg and Ludendorff stood out for “a 
protective belt” on the eastern frontier and forced their wishes on 
the government. The two generals then imposed on the Russians 
the harsh terms of the treaty of Brest-Litovsk. 

Hindenburg’s greatest task remained: to defeat Great Britain 
and France before the United States could intervene, and he had 
already begun to transfer troops from the eastern to the western 
front, On March 21, 1918, began the “emperor’s battle” in France, 
which was the greatest in history (up to that time) and lasted until 
Nov, 11. During the next three months the Germans made large 
advances in three different directions (Amiens, Flanders, the 
Mame), but they failed to break through the Allied lines at any 
Point and began to encounter the U.S. army, But when the foreign 
minister, Richard von Kiihlmann, declared in the Reichstag that 
the war could not be won by a military victory, Hindenburg and 
Ludendorff forced his dismissal. 

The tide turned in favour of the Allies in July 1918, when their 
commander in chief, Marshal Ferdinand Foch, was able to launch 
jdong-planned offensive. On Aug. 8, which Ludendorff called “the 
lack day of the German army,” the British struck so savagely 
‘ast of Amiens that the Germans were unable to counterattack 
and large numbers were captured. At a conference of the highest 
oi and civil officials on Aug. 14, Ludendorff admitted that 
Ty could not be won by military operations. Hindenburg, 
PY sled declared that it would be possible to “maintain our troops 

; Tench territory and thereby in the end to enforce our will on 
bikin In spite of a decision to get in touch with the Allies, 
tho ing was done, and the German armies continued to resist, 

‘ugh falling back, until on Sept. 29 Bulgaria signed an armistice. 
reread upset Ludendorff that he demanded the establishment of 
iota regime in Germany and the immediate opiniis e 
fines E for an armistice. The new government, heat 
atmist ax of Baden, objected to the immediate conin ee p 

Ge Without careful diplomatic preparation, but was tore 
i endorff to submit, and an appeal to the United States was 
Patched on Oct, 4, 
< 1918 the military situation proved less desperate an 
be Tilted Supposed, but the negotiations for an armistice coul oe 
command On Oct, 24 Hindenburg telegraphed to all eerie p: 
included ER denouncing Pres. Woodrow Wilson’s terms sA xe 
fitig e abdication of William II) and ordered a fight to | 
But in d € government protested and Ludendorff had to pam. 
thane) acnburg remained. When the emperor, as urged by 

Or, refused to abdicate, Hindenburg and Wilhelm Groener, 
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Ludendorff’s successor, told him that the army would no longer 
fight under his command and advised him to flee to the Nether- 
lands. William II never forgave the field marshal. (See further 
Wortp War I.) 

The Republic and the Presidency.—With the signing of the 
armistice, on Noy. 11, 1918, Hindenburg led the defeated army 
home, after which he used it to preserve the new government 
against the efforts of the Communists to overthrow it. He offered 
to place himself at the disposal of the Allies in place of the emperor, 
whom they wished to try for “a supreme offense against interna- 
tional morality,” but no reply came. He appeared before a com- 
mittee of the national assembly which was investigating the causes 
of the war and of the German defeat, and treated it with contempt. 
After retiring to Hanover, he prepared his memoirs, Aus meinem 
Leben (1920), in which he declared that the German army had not 
been beaten but had been betrayed by the revolution, thus creating 
the legend of the “stab in the back.” 

When Friedrich Ebert died in 1925, the nationalists nominated 
Hindenburg to succeed him as president of the republic, and on 
April 26, he was elected by 14,600,000 votes as against 13,800,000 
for Wilhelm Marx, the candidate of the Liberals, Catholics and 
Socialists. Hindenburg made no effort to restore the monarchy 
and gave the German republic confidence in itself. He was much 
influenced by Otto Meissner, his secretary of state, who had risen 
to power under Ebert, and by a camarilla of generals and conserva- 
tive politicians, 

In 1930 Hindenburg appointed as chancellor the Catholic leader 
Heinrich Briining, to whom he took a great liking. In order to deal 
with the economic difficulties, the president allowed the chancellor 
to rule more and more by decree under article 48 of the consti- 
tution. In 1932, however, persuaded that Briining was planning 
legislation to the disadvantage of the Prussian Junkers he dismissed 
him out of hand—a treacherous reward for Briining’s services in 
securing the re-election of Hindenburg as president two months 
earlier. 

Hindenburg now appointed as chancellor first Franz von Papen 
and then Gen, Kurt von Schleicher, both personal friends, both 
deep intriguers. Finally, in Jan. 1933, he was persuaded by Papen 
to appoint “that Bohemian corporal,” Adolf Hitler, whose Nazis 
were now the strongest party in Germany. By this time the old 
field marshal had become somewhat senile and probably did not 
understand the machinations of those about him, including his son 
Oskar, who had allowed the estate of Neudeck, presented by admir- 
ing Junkers, to be registered in his own name in order to escape the 
inheritance tax. Hindenburg’s career was now ended, though he 
was treated by Hitler with an outward show of respect, and he 
spent much time at Neudeck. On June 30, 1934, at the time of Hit- 
ler’s purge, a telegram from Neudeck congratulated him on having 
“nipped treason in the bud and saved the German nation from 
serious danger.” It bore Hindenburg’s signature, but whether it 
was actually signed by him is doubtful. On Aug. 2, Hindenburg 
died at Neudeck, and in 1935 his body was moved to Tannenberg. 

Opinion about Hindenburg is divided. Certainly he took credit 
for much that others did, and he tried to evade responsibility at 
critical moments. It was his misfortune that he clung to office 
after his faculties began to fail. Perhaps the best description of 
this massive personality is the title of an English biography, 
‘Wooden Titan.” 

—P. von Hindenburg, Out of My Life, Eng, trans. 
ine ERA Bintan, PETERS 1847-1034 (1935); J. W. 
Wheeler-Bennett, Hindenburg: the Wooden Titan (1936); R. Olden, 
Hindenburg (1948) ; W. Goerlitz, Hindenburg (1953). (B. E. S.) 

HINDI is the national language of India. The 1951 census 
of India failed to ascertain the number of people using Hindi as 
their mother tongue; instead it computed returns from Hindi, 
Urdū and Hindustani. Of the total 149,944,311, over 90,500,000 
gave Hindi and 13,500,000 Urdii as their mother tongues; the re- 
mainder gave Hindustani (q.v.), the lingua franca of northern 

a. 
oe or High Hindi developed as a standard language through 
the language program offered to British civil servants at the Col- 
lege of Fort William, Calcutta, in the 19th century. It was fash- 
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ioned on a vernacular spoken near Delhi and in the upper Gangetic medium for poetry until the late 19th century, although Khari, 
Doab, and spread as the language used by government officials. has displaced it; hence the anomaly that the language of moden 
Later it was used for literary purposes and eventually it became Hindi literature is different from that of the earlier periods, (a 
the vehicle of prose composition—previously rare in any of the also HINDI; INDIAN LITERATURE.) 
modern Indo-Aryan languages (g.v.). (For a sketch of Western The earliest traces of Hindi appear perhaps in the writings yp 
Hindi see Linguistic Survey of India, vol. ix, pt. i, pp. 50-57, the siddhas, émigré Buddhist monks in Bhutan, in the 7th century: 
1916.) but not until the bardic chronicles of Rajasthan, from the 10h 
The term “Hindi” is applied to two groups of dialects, viz. West- century, does a consistent literature emerge. The Khumman Ri 
ern and Eastern. Western Hindi, i.e., the Indo-Aryan dialects of Dalpat Vijay chronicles the concerted Rājpūt defense aging 
of the middle and upper Gangetic Doab, and the country to the foreign aggression; the Bisaldev Raso (1016) of Nalpati is a poetit 
north and south, has as one of its standard dialects Braj Bhāşā romance of an early 11th-century Ajmer king; the finest exam 
(Braj Bhasha or Braj Bhakha), spoken near Muttra (Mathura), Chand Bardai’s Prithiraj Raso, describes with fair historical x, 
with extensive literature directed to the worship of Krishna. An- curacy the times of Prithvi Raja, the last Chauhan ruler of Deli, 
other is Hindustani, from which High Hindi was derived. Western his many battles and marriages, and his valour against the Musin 
Hindi represents the language of the MadhyadéSa (Midland), as conqueror, and the 17th-century redaction in which it is now know, 
distinct from the Intermediate and Outer Indo-Aryan languages in reflects much of Chand’s early western Hindi original. A hardy 
the classification devised by Sir George A. Grierson. Western epic still recited by professional minstrels—who modify the lan 
Hindi has four main dialects: Bundéli of Bundelkhand, Braj guage into their own dialect—is the A/hd Khand of Jagniyak (, 
Bhasa, Kanauji of the central Doab and the country north and 1173), relating the heroic exploits of Alha and Udal (properly 
vernacular Hindustani of Delhi and the upper Doab. West of the Uday Singh), two chieftains of Bundelkhand. Later, in the 14h 
upper Doab, across the Jumna, is another dialect, Bāngarū. century, the bard Sarangdhar, in the Hammir Raso and Hammi 
Kanauji is closely related to Braj Bhasha, and these two were with Kévya, celebrated his patron's valour and death at the hands of 
Awadhi the great literary vehicles of northern India until about ‘Ala ud-Din Khalji. These writings are mostly, in an eastem 
1850. Nearly all the classical literature of India is religious, Braj Rajasthani dialect, and their successors live on in the panegytis 
Bhasa being concerned with Krishna, Awadhi with the Rama cult of the professional bards of Rajasthan. Of a very different chu: 
and associated epic poetry. acter are the light verses in the Delhi dialect by Amir Khusttu 
Eastern Hindi, an Intermediate Indo-Aryan language spoken in (1253-1325), whose major and more serious historical worksart 
Oudh, Baghelkhand and Chattisgarh, has a large and important in Persian. These poems stand alone, both in their humour and 
literature. Its most famous writer is Tulsi Das, poet and reformer, their dialect, the earliest recorded Khari-boli. 
who died early in the 17th century; since his time it has been Bhakti and Secular Poetry: 15th to Early 17th Century- 
the north-Indian language of epic poetry, Eastern Hindi has The bhakti movement which spread throughout Hinduism in th 
Bihari to its east and Marathi to the south, both being Outer lan- early Muslim period (see BHAKTI) found expression in Hindi inthe 
guages. Awadhi (Avadhi), spoken in Oudh, is the most important 15th century through the disciples of Ramananda, only one tl 
dialect of Eastern Hindi. The other dialects, Chattisgarhi and whose Hindi poems is preserved (in the Adi-granth; see Graxi), 
Baghéli, have little recorded literature. (For a sketch of Eastern The most influential was Kabir (1430?-1518), who expressed in 
Hindi see vol. vi of the Linguistic Survey of India, 1904.) powerful but unpolished Awadhi a mystic deistic devotion owing 
Modern Hindi literature, like other Indian literatures under Brit- more to Hindu than to Muslim thought, though attacking the ute 
ish influence in the early roth century, developed away from the ward signs of both faiths. Only the Bijak, probably. the Granth: 
conventions and themes of indigenous verse, and towards a stand- dvali and the collection of his hymns in the Adi-granth att 
ard language suitable for western prose forms—the novel, short certainly authentic, though some 50 more works are variously ah 
story, essay, newspaper article, biography, history, literary criti- tributed to him; spurious verses bearing the signature “Saith Kal 
cism, tragedy and the one-act play. New themes reflect dynamic . . .” were composed in profusion by ‘itinerant sédhus (ascetics) 
changes—social, political, intellectual and material—which en- and have been preserved by his followers, the Kabirpanthis. 
tered the Indian social structure through contact with the west. Secular poetry of this period is represented by the works 
Secular and popular themes were preferred to religious and esoteric Sufi mystics and by narrative romances, the Mrigdvati of Qui 
ou e.g., daily life, society in transition and the need for social (c. 1500) and the Padmdvat of Malik Muhammad Jaya 
Bi io ie ran i ae ap 1540) ; the latter, inspired by ‘Ala-ud-Din Khalji’s sack s vi 
; : in 1303, is narrative poetry of a high order, and is sac i 
BrstiocraPHy.—Hira Lal Kavyopadhyay, Grammar of the Chattis- author to be an alley. rie aa of this genre are Usmi 


garhi Dialect of Eastern Hindi, trans. by G. A. Gri i ae 
by Pandit L. Prasad (1921); F. E. Keay, A History of Hinds Literate, Chitravali (1613), Shaykh Nabi's Jñāndīpak (1619) 


and ed. (1933); Sukumar Sen, A History of Brajabuli Literature Muhammad's Jndrdvati (1744) ; all are in Awadhi and, except U 
g ya ) i Phiten ee ie Langue Braj SA Faea Literature,” last, in Persian script. tel 
S odern Indian Languages (1957); S. H. Kellogg, i i i yi : that 
Grammar of the Hindi Language, 3rd ed. (1938) ; Indar Nath Mei. to et. bhakti Sars falls into 7 Rama (u 
Modern Hindi Literature (1939); S. K. Chatterji, Indo-Aryan and "©. SA 9.0.) ERRES Bhasa, iss ms vivant 
Hindi (1942) ; Lakshmi Dhar, Padumavati: a Linguistic Study of the RAMAYANA), mostly in Awadhi. Of Krishnaite mals 
16th Century Hindi (1950) ; S. H. Vatsyayana, “Hindi” in Writers in Thakur, contemporary with Ramananda, described the 
Fess OD Stam ded ame ed gin han ton Mt (a Rt Sle and Ma 
t TAA y e oO] ai n . ras F a - ji i 
S. H. Vatsyayana, “Hindi,” Contemporary Indian res eae work is more erotic than devotional it inspired devotion ag 
at) 


Be 


J. C. Mathur, “Hindi Literature,” Literatures in Modern Indian Lan. igs in Bihari, Bengali and Assamese, notably that of the 
guages (1957) ; Aryendra Sharma, A Basic Grammar of Hindi (1958). poet Chaitanya (q.v.). Chaitanya’s north Indian conien 


i s (Ex. B.) Vallabhāchārya (1479-1530) left no Hindi works, but bis, 
HINDI LITERATURE, From the literary standpoint the of the acquisition of divine grace (pushti-marga) finds expres! 


term “Hindi” covers the western Braj Bhasa and Khari-boli and in the worl is disciples isciples of hiss! 
the eastern Awadhi and Bundéli dialects, and also the literatures Vitthalnsth: ae grag RTT “Eight Pi 
of parts of Rājāsthān in the west and of Bihar in the east which, stamps”), the masters of Krishnaite literature Of i 
strictly speaking, are not Hindi at all. It also conventionally in- (1483-1563) stands supreme; his Sur-sdgar of.5 
cludes those works of Muslim writers (e.g., Jayasi) in the Persian rectly inspired by the Sanskrit Bia avata-purGna, isian aC i. 
script where the content is Hindu rather than Muslim in nature. episodes from the young life of K. ish told with skilful pane 
Almost all the ae ee is in verse and in a language other tion. s DESE hed i 
than Khari-boli; the latter, on which modern standard Hindi and Ni i = z lishe! 
Urdūŭ are based, was not widely used as a literary language until Ri Sate oa iene pre aes = pe personil p 
the end of the 17th century. Braj in particular persisted as a personal concepts of deity in the Bhramar-git. An indepe™ 
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ighnaite writer is the princess Mira Bai (1498-1573), whose in- 
tense emotional lyrics express the mysticism of Radha-Krishna 
worship in its most sublime form. 

Rima-bhakti poetry is overshadowed by the figure of Tulsi Das 
(90.5 1543-1623), whose Ramcaritmanas relates the story of 
Rima in seven books and is by. no means a slavish translation of 
the Sanskrit Ramayana. Its high moral and didactic tone, con- 
summately handled in various styles, still exemplified the norm of 
conduct to the majority of the north Indian population in the mid- 
0th century, The Rama-story appears also in his Gitavali (1571), 
Kavittavali (1612) and Baravai rāmāyan (1612), while the fine 
Vinay-pattrika consists mainly of hymns to Rama. 

The lives of Tulsi and other devotees are recounted in the 
Bhakt-māl of Nabha Das (late 16th century), a Braj Bhasa 
hagiology in aphoristic and rebarbative verse, barely intelligible 
without the poren (1712-13) of Priyā Dās, but almost the 
only source of biography. 

The Riti Period—The Mogul courts patronized many Hindi 
poets, and a predilection for elaborate artifice, especially in poetry 
witten to exemplify the ars poetica (riti), followed the bhakti pe- 
riod. The Rasik-priyd (1591) and Kavi-priyd (1601) of Keshav 
Dis (1555-1617), and his more popular Raém-chandrikd, are musi- 
cal and arresting in their variety of excellence, but wooden as 
narratives. The Sat-sai of Abdur Rahim Khankhana (1556-1613) 
is courtly and worldly . The zenith of this style was reached 
by Bihari Lal (1603 ?): his Sat-sai (“Seven Centuries”; ac- 
tuilly 726 couplets) presents a collection of verbal pictures, each 
self-contained, centred on the amorous utterances of Radha and 
Krishna. Of the four poet sons of Ratnakar Tripathi, Bhūshaņ 
and Matiram (1616-1715) were the most distinguished. Bhushan 
was poet laureate to the Maratha leader Sivaji (Shivaji), whose 
praises he sings with force and feeling in the Shivaraj-bhishan 
(1673), at the same time illustrating figures of rhetoric. Matiram, 
patronized by northern rulers, produced the most lucid of all the 
rhetorical works of this period, Lalitlalém and Rasraj. Lal Kavi 
(1657-1707) is celebrated for a work more in the bardic tradition, 
Chhatraprakdsh, a history of the Bundel rajas and particularly his 
own patron Chhatrasal (d. 1658); a work of his on ars poetica 
is also known. The poet Dev (1673-1745) wrote prolifically on 
poetics, the Prem-chandrikā, a treatise on ars amoris, being his 
best-known work, In the literary waste of the 18th century—there 
aaah of poetry, rather than of so-called poets—the innocent 
eine idylls in the Sujan-sagar of Ghananand (1689-1 739), 
fe undaliyas of Giridhar (b. 1713). (many of which have passed 
af Eee currency) and the Jagad-vinod and Padmabharan 
=v aar Bhatt (1753-1833) are worthy of mention, the last 
UE een polished an ending to the rīti period as Bihari’s 

Sat Wi eginning. 
ee Prose, though known in earlier isolated works, developed 
ah’ iterary vehicle early in the 19th century, through Insha 
Snovel Rani Ketki ki kahānī (c. 1800); through the writers 


she William college, Calcutta, Sadal Mishra and Lalliji Lal 
of the 
Dress, 

rough 
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Breat insi hi his work is combined with vivid characterization and 
Hindi, id t. Of his many novels, Godan (1935) is the finest in 
many of his short stories are masterly. The novels of 
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Iāchand Joshī (b. 1902) exploit Freudian ideas, which are also 
seen in the works of Jainendra and Bhagvaticharan Varma. Brin- 
dabanlal Varma’s novels are historical romances, and a splendid 
historical novel is Hazariprasid Dwivedi’s Bén-bhatt ki atma- 
kathā, a quasi-autobiography. Yashpal’s ably constructed and 
imaginative novels are inspired by Communist ideals. Upendra 
Nath “Ashq” has established a reputation as a short-story writer. 

Modern Poetry.—Jayashankar Prasid (1890-1937) raised 
Khari-boli poetry to a new level, especially by his mystic Kama- 
yani. He was also an accomplished dramatist; after his death 
Hindi drama looked more toward the one-act play. Maithilisharan 
Gupta (1886- ) continues the classical poetical tradition; the 
poetry of Subhadrakum4ri Chauhan is naive and spontaneous; 
Sumitranandan Pant and Siryakant Tripathi “Nirālā” (d. 1961) 
represent the aesthetic movement, Mahadevi Varma the religious 
mystic and Harivansh Ray “Bachchan” the fatalist. The “progres- 
sive” movement brought some good poetry and much bad. Modern 
trends, often experimental, are represented by “Ajñey” (S. H. 
Vatsyayan), leader of the “New Poetry,” Girijakumar Mathur, and 
many others. 

BistiocraPHy.—G, Grierson, Modern Vernacular Literature of Hin- 
dostan (1889); A. Greaves, Sketch of Hindi Literature (1918); F. E. 
Keay, History of Hindi Literature, 2nd ed. (1933); K. B. Jindal, 
History of Hindi Literature (1954); C. Vaudeville, introduction (in 
French) to Kabir-granthavali (1957). (J. B.-P.) 

HINDUISM. A precise definition of Hinduism is hard to 
formulate since the beliefs and practices of the Hindus vary 
widely both regionally and, within a given region, from class to 
class. It is a favourite dictum that Hinduism is not a religion but 
a whole way of life, whose precepts cover a vast range of human 
activity outside the scope of most modern religions. A distinc- 
tion must be drawn, however, between the orthodox Hindu and 
the modern educated Indian of Hindu origin who still respects 
much of his ancient religion and calls himself a Hindu but breaks 
so many of the ancient precepts that, strictly, he can scarcely be 
classed as such. 

The Republic of India is the home of more than 95% of the 
world’s adherents of Hinduism; nearly all the remainder reside 
in Pakistan and Ceylon. Important Hindu minorities are also 
found, in decreasing order of population, in Burma, Malaysia, 
South Africa, Fiji, Trinidad and the countries of East Africa 
formerly under British domination. The word “Hindu” is a 
medieval Persian term deriving from the Sanskrit saindhava, 
meaning a dweller on the Sindhu or Indus river. Usage preserves 
this geographic reference and extends the word to mean all na- 
tives of the Indian subcontinent, regardless of religion, 

In its traditional form the chief distinguishing features of 
Hinduism are the doctrine of the transmigration of souls, with 
its corollary that all living beings are the same in essence; a com- 
plex polytheism, subsumed in a fundamental monotheism by the 
doctrine that all lesser divinities are subsidiary aspects of the 
one God; a deep-rooted tendency to mysticism and monistic phi- 
losophy; a stratified system of social classes, generally called 
castes, which is given religious sanction; and a propensity to as- 
similate rather than to exclude. This last feature divides Hindu- 
ism sharply from the religions of the west, based on Judaism. 
The latter, at least in their earlier forms, generally reject as false 
all other religious beliefs and practices; Hinduism, on the other 
hand, concedes some validity to them all. The western attitude 
is expressed by the words of Yahweh on Sinai, “You shall have no 
other gods before me” (Ex. xx, 3); in the Bhagavad Gita, the 
incarnate god Krishna says, “Whatever god a man worships, it 
is I who answer the prayer.” 

Hinduism as it is known today has developed slowly from the 
synthesis of sacrificial cults brought in by the Aryan invaders 
of c. 1500 B.c. with the religions of the various indigenous peoples 
they conquered. These included the highly civilized peoples of 
the Harappa culture of the Indus valley and the nameless savage 
tribes of the hillier parts of the hinterland of India. There are 
thus distinctive differences in the Hinduism of every main region 
of India, partly due to the local genius and partly to the survival of 
prehistoric chthonic cults and practices. To these must be added 
external factors. Zoroastrianism, Islam, Christianity, the tribal 
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religions of central Asian nomads and perhaps even Chinese 
Taoism have all influenced the complex of religious belief, custom 
and practice. 


HISTORY AND LITERATURE 


Vedic Period.—The earliest phase of Hinduism is rooted in the 
religion of the Vedas (g.v.)—four collections (Samhitas) of 
hymns, incantations and sacrificial formulas, known as the Rig- 
veda, the Samaveda, the Yajurveda and the Atharvaveda. Of the 
four, the Rigveda is the earliest and most important, being proba- 
bly composed over a period of several centuries and collected in 
its present form early in the 1st millennium B.c. To each Veda 
is attached a body of prose writings of later date called Brahmanas 
(q.v.; c. 800-600 B.C.), intended to explain the ceremonial appli- 
cation of the texts and the origin and import of the sacrificial 
rites for which they were supposed to have been composed. Fur- 
ther appendixes, the Aranyakas (c. 600 B.c.) and Upanishads 
(q.v.; c. 600-300 B.c.), respectively expound the symbolism of the 
more recondite rites and speculate on the nature of the universe 
and man’s relation to it. When Vedic religion gradually evolved 
into Hinduism between the 6th and 2nd centuries B.c., these texts 
taken collectively became the most sacred literature of Hinduism. 
They were known as shruti (that which was “heard” or divinely 
revealed to ancient sages), as opposed to the later strata of re- 
ligious literature, known as smriti (that which is “remembered,” or 
is traditional). But in modern Hinduism the shruti, with the ex- 
ception of a few hymns of the Rigveda and the more important 
Upanishads, is little known, while some of the smriti texts, notably 
the Bhagavad Gita, are extremely influential. 

The Rigveda reflects in general a polytheistic sacrificial religion 
very different from that of later India. It involved the worship 
of numerous divinities, most of whom were conceived of as male, 
and were connected with the sky and natural phenomena. The 
complex ceremonial, for which the hymns were composed, centred 
in sacrifice connected with the ritual slaughter of animals and the 
pressing and drinking of a sacred inebriating liquor called soma, 
hese it was afterward abandoned in favour of rituals of a different 

ind, p 

In some of the more recent hymns of the Rigveda, however, 
there are speculations on the source and fundamental nature of the 
cosmos, and already its origin is attributed to a single being or 
principle, It is suggested that the world is the product of a 
creator god, to whom various names, such as Prajapati (Lord of 
Creatures) and Vishvakarman (All-worker), are given, In one 
very important hymn (x, 90) creation takes place after the gods 
have offered a primeval being, identified with Prajapati, as a 
sacrifice to himself. From his body the whole universe is created, 
including the four great classes of Indian society, each being made 
from a different member of the victim. Alternatively it was sug- 
gested that the universe developed out of a watery chaos, or from 
an impersonal entity such as the Hiranyagarbha or Golden Embryo 
(Rigveda x, 121), These speculative tendencies, coupled with 
the development of asceticism, led to the mysticism and monism 
which have been always characteristic of Hinduism. (See further 
VEDIC RELIGION; SANSKRIT LITERATURE.) 

C. 600 B.C.—A.D. 650.—The Aryans who composed the Rigveda 
do not appear to have believed in transmigration or the reincarna- 
tion of the soul; apparently they thought that the righteous dead 
passed to a heaven resembling the Valhalla of the Nordic peoples, 
while sinners were relegated to a dark and shadowy land similar to 
the Semitic Sheol. By perhaps 600 B.c., the new doctrine of the 
continual process of reincarnation (samsara) was known to com- 

paratively small circles of ascetics and was coupled with the idea 
of karma (q.v.), the fundamental law of cause and effect by which 
the evildoer is reborn in unhappy conditions. It spread very 
rapidly, and seems to have been accepted almost universally in 
the time of the Buddha (6th century B.c.). Its origin and rapid 
diffusion are not yet satisfactorily explained, but it may have been 
derived from cruder doctrines of metempsychosis held by some 
of the indigenous non-Aryan inhabitants of the Ganges valley. 
It was accompanied by a desire to escape from the round of birth 
and death, and this urge produced the splendid mystical literature 
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of the Upanishads and led to the emergence of a ni 
dox sects, some of which, notably Buddhism and Ja 
distinct religions. 

Thereafter Hinduism, at least in its higher mani 
concerned not with propitiating the gods but with 
lease from samsara. This was the main aim of the 
schools which arose between about 300 B.C. and A. 
fices were by this time less frequently performed, 
of a strong feeling against the unnecessary destruc 
largely because it was felt that they were ineffectual 
to salvation. Morality and religious observance w 
be conducive to favourable rebirths on the lower stag 
progress, but for complete emancipation asceticism 
gnosis were necessary. 

Also in the second half of the Ist millennium Ba 
gods of the Rigveda began to lose ground before Vishnu 
the first a minor divinity in earlier times, the secol 
god, perhaps inherited from the pre-Vedic Harappa 
whom the Vedic god Rudra was identified. Local di 
areas gradually occupied by Aryan culture were as 
one or other of these, and the doctrine of avataras 
carnations made it possible for theriomorphic gods | 
shiped in the form of a beast) and divinized heroes 
carnations of Vishnu. The religion of this period 
the two great epics, the Mahabharata and the Ra: 
and in the texts on law and human conduct generally call 
Sutras and Dharma Shastras. The religious attitude 
in Indian contexts as bhakti (g.v.), or devotion to ap 
also developed. The new gods were normally wo 
prayer, offerings of flowers and food, incense or mi 
of worship (puja) had replaced that of sacrifice ( 
most important text of early bhakti is the Bhagavad 
inserted into the Mahabharata epic as a discourse add 
hero Arjuna by the incarnate god Krishna. 

Until just before the beginning of the Christian 
that the Indians generally worshiped without the a 
The oldest extant icons, other than those of the Hai 
are large figures of yakshas, or local chthonic divini 
more than 2,000 years old. This indicates that icono 
among lower levels of the people devoted to deities 
similated into the Hinduism of the time. Similarly, 
no remains of Vedic temples; sacrifices normally took p 
open air, though small shrines housing sacred objects 
existed, Sacred places (chaityas), usually groves or 
the centres of popular religion, but they were outside 
of orthodoxy. By the Gupta period (c. a.p. 300-650) # 
of images in stone temples was fully established, possib 
the influence of the successive invaders of northwes 
about the beginning of the Christian era. k 

By A.D. 650 a new feature of later Hinduism, the wo 
inine divinities, was also fully established. The Mot 
in various forms and under various names, became al 
object of reverence and though the Tantras, the sa 
the cult of the Mother, are of later composition, it is € 
inscriptions that her temples existed from the Sth 
onward. Animal and sometimes even human sacrifi 
vived, and certain other barbaric practices, such as 
and religious suicide, seem to have increased in prev 
marked the close of the formative period of Hindu 

Period of the Later Hindu Dynasties—The 9th 
turies saw the work of great philosophers and theo 
as Shankara, Ramanuja and Madhva (qq.v.). Lal 
mous quantity of religious literature was comp 
regional languages, chiefly devotional hymns whose vari 
today command respect and reverence second only to thé 
to the great gods themselves. The earliest collections af 
the songs of the Nayanars or devotees of Shiva, and 
the devotees of Vishnu, which were written from the 
onward. The composition of such hymns in the Indo 
guages began only some centuries later. Among them 
tant hymnodists are Kabir (q.v.) in the 15th century 
(q.v.) in the 16th century, who both wrote in 
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of the school of Chaitanya (15th—16th century) in Bengali; 
wal Namdev. (13th century) and Tukaram (17th century) in 
Marathi. Noteworthy also is Mira Bai, the 16th-century woman 
oet of Rajasthan. These teachers, and many others like them in 
all parts of India, encouraged simple faith and devotion to a per- 
sonal deity, disparaged exaggerated ritualism and caste pretensions 
and stressed brotherly love and fellowship.. Though all these ele- 
ments can be found in the early Tamil devotional poetry it is gen- 
erally thought that Islamic ideas, mediated by Sufi preachers, had 
some influence on this development. Kabir knew something of 
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Islam, and according to tradition he was brought up as a Muslim.” 


Nanak owes his insistence on the unity of God and his opposition to 
iconolatry to Islam, and the religion of Sikhism (g.v.) which he 
founded is clearly syncretistic, 

By the end of the 17th century the inspiration of the devotional 
hymnodists had ceased and there was no advance in Hindu thought 
or practice during the 18th century. The first European rulers 
of India found a sterile religion whose chief aim was the preserva- 
tion of a rigid social order by means of a very complex system 
ofritual observances and tabus. It was widely expected that India 
would soon become Christian, but contact with the west tended 
instead to revitalize Hinduism through the work of a number of 
reformers (see Modern Developments below). 


COSMOLOGY 


Indian religion contrasts sharply with the religions of the west 
inits conception of the size and duration of the universe. In place 
of the comparatively small, transient cosmos of traditional Ju- 
daim, Christianity and Islam, Hinduism postulates a universe 
immense in size and immensely long in duration, passing through 
a continuous process of development and decline. The funda- 
mental cosmic cycle is the “day of Brahma,” a period of 4,320,000,- 
000 years known as a kalpa, At the beginning of this day Vishnu 
lies asleep upon the cobra Shesha, symbolizing endless time, who 
in turn floats on the cosmic ocean, the primeval chaos. From 
Vishnu’s navel there grows a lotus, and from its bud is born the god 
Brahma who creates the universe on behalf of Vishnu, who then 
awakes and controls the cosmos throughout the day. At its end 
the world is destroyed, according to some accounts by Shiva, and is 
once more absorbed into Vishnu’s. body. The god sleeps for a 
further kalpa, the “night of Brahma,” after which the process is 
repeated more or less indefinitely. 

According to some sources, Vishnu has a life of 100 “years of 
Brahma,” each of which consists of 360 days of Brahma. He is 
tow 50 years old, and when he reaches his 100th year his per- 
Sonality will be lost in the one real and eternal impersonal entity, 
ie Brahman. After a tremendously long period when nothing but 

è one Absolute World Spirit exists, a new Vishnu will appear and 
ks koe will begin once more. This scheme is to be found with 
fap cations in various early texts, such as the Puranas, long col- 
the An of legendary and mythological stories which date from 
a century a.p. It is evidently an attempt to find room 

! devotional theism in a scheme which is essentially idealist 
aud monist, 

+e later devotional sects insist on the fundamental nature of 

rae Who will always retain his character of a personal god in 
destro, an through whom universes have their being and are again 
Some vee The Shaivites have different legends. In south inaa 
Ogos t cae that Shiva created the universe by a process a) A 
at the en eng, preserves it by his divine ascesis and deste} i 
One of the of time by a similar process. This myth has produce 
Of the Da most, beautiful figures of Hindu iconography, the ee 
Mother Coe Shiva (Nataraja).. The Shaktas hold that ie 
toitus with ddess gave birth to the universe after a sort of cosmit 

irect her transcendent spouse, Shiva, who plays little or no 
tht Part in the universal process. The educated Hindu believes 
miu these legend ic relationship to the actual 
volution of gends bear some symbolic re lationship to scam ie 
bis own sect the cosmos, but prefers the version maintain 

With; 
oer the kalpa are 1,000 smaller cycles, the maha yugas a 
into ‘eons. (See Curonotocy: Hindu.) These are divide 

ur. yugas, or aeons, each of which is progressively shorter 
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and less blissful than that which preceded it. The world is at 
Present in the fourth aeon, the kali yuga, which began in 3102 B.C. 
and will continue for over 400,000 years, until Vishnu in the form 
of the Kalkin destroys its evil elements and a new age of gold be- 
gins, 


PHILOSOPHICAL AND THEOLOGICAL SCHOOLS 


Philosophical Schools.—The traditional account of the im- 
mense duration of the universe led to a general view that life is 
essentially unsatisfactory, since man is enmeshed in this universal 
scheme by the process of samsara, continued reincarnation. In 
theory, the Hindu finds existence a vale of tears, and his long- 
term aim is to achieve salvation or “release” (mukti, moksha) 
from the round of birth, death and rebirth. Its achievement may 
involve a series of many lives and demands a long course of 
spiritual discipline, meditation and devotion, All the six philo- 
sophical schools, the Nyaya, the Vaisheshika, the Sankhya, the 
Yoga, the Purva Mimamsa and the Vedanta, are theoretically di- 
rected to this end, though different schools emphasize varying fac- 
tors as the chief means of attaining it (see INDIAN PHILOSOPHY). 

Theological Schools.—The theological schools, most of which 
are branches of the Vedanta school of philosophy, are differen- 
tiated by the degree of ultimate reality which they concede to per- 
sonality, and the degree of identity which they admit between the 
naked soul of the individual and the Absolute, The school of strict 
monism (advaita) maintains that the ultimate reality is the imper- 
sonal world spirit, Brahman, and that the inmost soul of the indi- 
vidual is mystically identical with it. The phenomenal universe, 
including the gods themselves and all individualized beings, evolves 
from this Absolute and is fundamentally illusory. 

This concept of Brahman is based on the gnosis of the Upani- 
shads, where the term is sometimes used to describe the world 
spirit, with which the individual soul is essentially one. Originally, 
in the Rigveda, Brahman implied supernatural power—the magical 
force, inherent in impressive beings or objects, widely believed 
in by primitive peoples and known to anthropologists as mana. In 
later Hindu literature Brahman is always used with a mystical but 
impersonal connotation. It is grammatically neuter, and must not 
be confused with the Brahman priest (brahmana, literally the 
possessor of brahman in its primitive sense), or the male god 
Brahma. Brahman, according to the school of strict monism, is 
characterized by the three attributes of being, consciousness and 
bliss (sachchidananda). (See also BRAHMA AND BRAHMAN.) r 

The advaita school, looking back to the great 9th-century phi- 
losopher Shankara, has- perhaps been the most influential in 
forming the character of intellectual Hinduism. But it is possible 
that the school of qualified monism (vishishtadvaita), based on the 
teaching of Ramanuja, has had greater effect on the religion of 
the masses. This school maintains that the ultimate reality has in 
some sense a personality, and is in fact a God; moreover the soul, 
though essentially a part of God and intimately joined to him in 
the state of salvation, never completely loses its sense of individ- 
uality. The school of qualified monism holds that the soul can 
reach salvation more easily through sincere devotion (bhakti) to 
God, and by patiently awaiting his grace in the attitude of mind 
known as prapatti (passive surrender), than through meditation. 
The way of devotion (Bhakti Marga) has probably at all times 
been more popular than the way of knowledge (Jnana Marga). 
Though most Hindus honour Shankara and pay theoretical respect 
to his teachings, in its practical manifestations Hinduism is a 
theistic religion demanding deep devotion of its adherents and, 
as all who have visited Hindu temples and attended festivals will 
realize, its:main expression is simple piety. 

GODS 


Most of the great gods of the Rigveda, such as Indra, Agni and 
Varuna, are of secondary importance in later Hinduism, and have 
yielded pride of place to other divinities who either play a minor 
part in Vedic religion or are not mentioned in the Vedas at all. 
‘Another god who has lost a great deal of his importance is Brahma 
(masculine, not to be confused with the neuter Brahman). This 
name seems to have evolved as an epithet applied to the creator 
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god of the later Vedas, Prajapati, which eclipsed the latter name 
in popularity. At the time of the Buddha, Brahma was looked 
on as the high god in eastern India, and he is often referred to 
in the older parts of the Mahabharata as the creator of all things. 
But in the Vaishnava cosmology he becomes a mere demiurge. 
Some attempt to rehabilitate Brahma was made in the medieval 
doctrine of the trimurti or Trinity, postulating three gods of equal 
importance as the primary manifestations of the ultimate reality— 
Brahma, the creator; Vishnu, the preserver; and Shiva, the de- 
stroyer. This syncretistic system, however, was at no time im- 
portant and plays a much bigger part in some older textbooks on 
Hinduism written in Europe than in any ancient Hindu text. At 
present Brahma is little regarded, and it is said that only one 
temple of Brahma (at Lake Pushkar, near Ajmer) exists in the 
whole of India. 

Shiva, Vishnu and the Mother Goddess.—Classical Hindu- 
ism is centred in these three great divinities and, though many 
other deities are worshiped, nearly all Hindus look on one or other 

of the triad as the ultimate being, the disposer of human destiny 
and of the destiny of the cosmos itself. Thus with few exceptions 
Hindus may be broadly divided into followers of Shiva, Vishnu or 
Shakti (“Power,” godhead in its active feminine form), which- 
ever is by family tradition their main object of worship. Each 
group, while reverencing the Vedas, has its own scriptures. In 
general each has respected the faiths of the other two, though oc- 
casional cases of mild religious persecution have been attested, 
especially on the part of the Shaivites of south India. Certain 
scriptures, such as the Bhagavad Gita, which is Vaishnava in origin 
and glorifies Vishnu as the chief god and Krishna as his incarna- 
tion, are highly respected by all sects: A man may occasionally 
worship in a temple, or take part in a festival, connected with a 
divinity other than his own, since behind the superficial polytheism 
of Hinduism is a general realization that the various gods severally 
worshiped are essentially one. 

Vishnu.—Vishnu, who probably receives more widespread wor- 
ship than Shiva, is generally reverenced in the form of one of his 
incarnations, of which at present only two, Rama and Krishna, are 
given much attention. The cult of Rama is comparatively recent; 
though he was known as a great hero much earlier, he appears not 
to have been generally worshiped as a god until medieval times, 
He is depicted as the ideal ruler, the embodiment of grace and 
justice toward men, and significantly is chiefly honoured in those 
parts of India which came earliest and most completely under 
Muslim domination. His spouse Sita is the ideal of Hindu woman- 
hood, the perfect wife and mother, entirely devoted to her lord. 
The cult of Rama is particularly strong in Uttar Pradesh and 
Bihar, and has been wholly beneficent. Ramaite literature, es- 
pecially the beautiful Hindi Ramayan of Tulsi Das, which is vir- 
tually the bible of millions of simple Hindus of northern India, 
has very high ethical value. (See VisHNUISM.) 

Krishna (q.v.) is a more complex figure, and his worship is even 
more widespread than that of Rama. Long and involved legends 
show him to be a combination of disparate elements. He appears 
in such archetypal forms as the wonder-working child, the divine 
lover, the charismatic leader and the dying god. Some Krishnaite 
religious literature contains rich erotic imagery, notably Jayadeva’s 
mellifluous Gita-Govinda; probably he is worshiped most widely 
as the divine flute player, luring the wives and daughters of the 
cowherds of Vrindavana (Brindaban) to dance with him in the 
moonlight, a symbol of God calling the human soul. He appears 
as the teacher in the Bhagavad Gita. 

Shiva.—Shiva, unlike Vishnu, is not believed to incarnate himself 
for the salvation of the world, but only to afford occasional the- 
ophanies to his more devout worshipers. Thus he is a remoter fig- 
ure than Vishnu, and more calculated to excite awe. He sits on the 
peak of Mt. Kailas in the Himalayas, in a state of perpetual medi- 
tation, generating an immense spiritual force which maintains the 
cosmos. He is most commonly worshiped in the form of the 
linga, an upright rounded post usually of stone, which is a for- 
malized phallic emblem. This proves his origin as a fertility god, 
an element of his character which has largely vanished, for he is 
generally thought of by his worshipers as a very austere divinity, 
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His cult is strongest in the south, but it is also prevalent 
Kashmiri Hindus, and he has numerous devotees all over 
The millions of Hindu ascetics are mostly his followers, E 
SHIVAISM.) 4 

Shakti —The Mother Goddess is an ambivalent divinity, Th 
gentler aspects of her character appear in her manifestations x 
Parvati, Uma or Annapurna, the bestower of blessings, the personi. 
fication of a beneficent nature, in which form she is depicted a; 
beautiful woman in early middle age. In her fierce form as Kal, 


Chandi, Durga or Chamunda she is usually thought of asa tere | 


giantess with black skin, an enormous blood-red tongue and fierce 
tusks protruding from her mouth, an assortment of weapons in hy 
many hands and a garland of skulls or human heads round her neck, 
Thus the Mother Goddess stands for nature in all its aspects, and 
her worship is in part designed to avert evil. Frequent anim 
sacrifices are still performed in her honour, kids being oferi 
throughout the year and buffaloes at the Dashara festival (see 
below, Festivals). Her cult is most prevalent ‘in Bengal and 
Assam. The Shaktas, who look on the Mother as the chief objet 
of worship, have produced their great teachers; Ramakrishy 
Paramahamsa, who did so much for the regeneration of Hinduism, 
began his career as a devotee of Kali in the famous Shakta temple 
of Dakshineshvari, outside Calcutta. Nevertheless the cult of th 
Mother has obtained a rather bad reputation on account of some 
sects of Shaktas whose initiates, in certain ceremonies, partake of 
the pancha-makara, ritually breaking some of the major tabus of 
orthodoxy, eating meat, drinking alcoholic liquor and having illid 
sexual intercourse. These Tantric sects (so called from the Tar 
tras, their sacred texts) evolved a theory that salvation was tob 
obtained most easily not by knowledge, meditation or devotion bi 
by the utterance of mystical syllables, words and phrases (mar 
tras), and by ritual acts of a magical character, among which the 
pancha-makara rite was included, (See Tanrrism.) Animal sit- 
rifice and pancha-mekara are repugnant to the trend of moden 
Hinduism, and both are disappearing, though animals are stil 
sacrificed by the uneducated, especially at certain famous Shakl 
temples, such as Kalighat in Calcutta and Kamakhya, near Gat: 
hati, Assam, (See SHAKTISM.) 

Other Divinities.—As well as the three great gods there at 
many others who have considerable importance and who are Wt 
shiped on special occasions, Of these the best known is probably 
Ganesha, the elephant-headed son of Shiva and Parvati, petitiom 
for success before all enterprises. Skanda or Karttikeya, the wi 
god, also the son of Shiva and Parvati, is of some importante? 
south India; Lakshmi, the spouse of Vishnu, is the patrones, 
wealth and fortune; Sarasvati, the beautiful goddess of learnt 
and the arts, is worshiped annually at festivals throughout Ina 
especially by students; Hanuman, the monkey-god associated W 
the exploits of the divine hero Rama, appears as a personifies 
of the active power of God upon earth, and is a popular objec it 
worship especially in the north and west; in Bengal and AS! 
Manasa, the goddess of snakes, is worshiped by peasants, haut 
vent snake bite and also for general prosperity; another 
revered in order to propitiate her is Sitala, goddess of smallpot, 

Many animals, plants and natural objects are sacred in vi% 
degrees, the most noteworthy being the cow. The bullis spedi 
sacred because of his connection with the god Shiva, but the 
is divine in her own right and is generally revered as Ean 
sentative of Mother Earth. Thus all cattle are inviolate 2 
among those castes where vegetarianism is not the rue, inci? 
never eaten. Among other sacred animals are monkeys and 


tree squirrels (gileri), especially associated with Rama, ip! 
associated with Shiva. The many-rooted banyan an fe i 
two of the largest trees of India, are sacred; als0 ern 
wild basil sacred to Vishnu, which is grown on a pedesta pil 


courtyard of the orthodox Vaishnava home. All rivers pier) 
are more or less divine, and the extreme holiness of the $ 
believed to flow from the head of Shiva, needs no emphasi ob 
A qualified or limited divinity inheres in other beings %4 gl 
jects also. Thus parents are divinities to their childt®? ig 
should be treated as such; similarly a husband is w f post 
a divine incarnation, and texts can be found giving the sam 
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a wife in respect of her husband, though this is not stressed 
a predominantly masculine civilization. Teachers are gods on 
earth to their students. All Brahmans and earnest ascetics possess 
‘degree of divinity, as do very aged people. At regular festi- 
vals a workman will worship the godhead inherent in his tools, 
md it is even laid down that a man’s food is a god and he should 
worship it before he eats it. The evident animistic origin of 
Hinduism does not detract from its value, and much of the dignity 
of Hindu culture may be attributed to this belief in the imma- 


nence of divinity. 
SOCIAL AND ETHICAL ASPECTS OF HINDUISM 


For nearly 3,000 years Hinduism has believed in a stratified 
social system as a divinely ordained feature of the cosmos, and its 
teachers have given full religious sanction to the four classes 
(varna) and the innumerable castes (jati). The doctrine of the 
four classes goes back to the hymn of the Rigveda describing the 
primeval sacrifice from which the world was created. From the 
head of the primeval man appeared the Brahman, from his arms 
the warrior (Kshatriya), from his thighs the class of merchants 
and craftsmen (Vaishya) and from his feet the menial (Shudra). 
Thus the fourfold society is an essential part of the structure 
of the world, and it must be preserved in order that as many 
people as possible may achieve salvation. 

As there is a fourfold order of society, so there are four stages 
in the life of each man in the three higher classes who has under- 
gone the ceremony of initiation (upanayana), After initiation, 
which takes place at or just before puberty, he should become 
a celibate student (brahmachari); next he is a householder 
(gikastha), producing sons and fulfilling his family duties; in 
later middle age, when he has seen his children’s children, he re- 
tires as a vanaprastha, ideally to a hut in the forest, and devotes 
his life to the things of the spirit; finally as an old man he be- 
comes a homeless religious beggar (sanmyasi) giving up all earthly 
ties. This scheme of the four ashramas, though laid down in 
many texts, could obviously never be enforced by law as was 
Possible to some extent in the case of the segregation of the four 
chasses, Though it was never taken literally by more than a com- 
paratively small fraction of the Hindu population, it formed an 
ideal which set the pattern of Hindu life. 

The two fourfold systems, of class and stage of life, are often 
teletred to together as varnashrama ; the dharma or system of con- 
duct appropriate to each class and stage, taken collectively, is 
nown as varnashrama-dharma, a term which recurs again and 
‘gain in earlier religious literature as the fundamental principle of 
“on ethics. It was said that in the earlier stages of the world’s 
opment, when men were closer to perfection, varnashrama- 
ae was practised more or less automatically. With the de- 
nfl of the cosmos the rules were increasingly broken, and men 
aay at one another’s hands in a state of terrible anarchy; so 

; u appointed a divine king to enforce dharma by coercion. 

State is thus subordinate to society and exists to preserve it. 

in each of the four orders are numerous castes (jati) and 
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pos. families (kula), and each of these units has its own 
lc te or standard norm of conduct. Each must be preserved in- 
orinn traditions and way of life unvitiated by miscegenation 
tghly aons, Thus the traditional Hindu social system is ane 
Wactces een niye in principle, although in fact at all times n 
The ch $ have lapsed into disuse and new ones have been adopted. 
(See nj 8€ has never been more rapid than in the 20th century. 
ee CASTE [Inpran].) 

Bingo only to the preservation of the social order as a whole, 
tinal gis aim at the preservation of the family. The tradi- 
of the i ily is a joint one, the paterfamilias being the om 
‘hada aY Property, Solidarity is maintained by the rite o. 
testors Kok which offerings are made for the welfare of the ue 
the suryiyie, te believed to enter into spiritual communion i 

Othe favre kinsfolk, The utmost respect for the elder members 
TN ys y is inculcated and the paterfamilias has authority over 
A inissel p neers, even when they are full grown. aera 
mar uble, even before consummation, and widows may No! 
practice of the immoiation of the widow on her hus- 
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band’s funeral pyre, wrongly called sati (a word meaning a “true 
wife”; see Sutter), which aroused so much disapprobation and 
was ultimately forbidden by law in 1829, was, however, never 
obligatory from the point of view of the sacred texts, though in 
many families it became virtually so in practice. Polygamy is 
permitted but not looked on with favour in most castes, except 
when the first marriage does not produce living male children. 
Successive Indian governments have modified traditional Hindu 
marriage law by legislation, forbidding the marriage of children, 
legitimizing widow remarriage and even, in 1955, forbidding po- 
lygamy and allowing divorce. However, feeling against some of 
these innovations remains strong in many Hindu families, and 
divorce and widow remarriage are rare. 

Personal ethics are not neglected in the Hindu texts and there 
is much sacred literature of high ethical value, notably the 
Bhagavad Gita, the Tamil Kural and many of the poems of the 
medieval hymnodists. For the layman the norm of personal con- 
duct was contained in the traditional formulation of the three aims 
of man (purushartha): righteousness or religious merit (dharma), 
profit and material advantage (artha) and pleasure (kama). All 
three were regarded as worthy of pursuit, but the claims of the 
first overrode those of the second, and those of the second over- 
rode those of the third. All three aims were theoretically sub- 
servient to the fourth long-term aim of salvation (moksha), which 
was only pursued directly by ascetics. Thus the traditional ideal 
of the layman’s life was one of a balanced via media. Modern 
Hindu teachers, however, appear to have largely forgotten the doc- 
trine of the three aims, and the layman is often told to follow the 
ascetic’s way of life as far as possible. 

Everyday Religious Life.—Religious activity is chiefly cen- 
tred in the home. Every orthodox home has at least one sacred 
image, picture or emblem, before which puja in the form of 
prayers, hymn singing, the offering of flowers and the burning of 
incense is performed, especially by the women of the house. In 
richer houses there is usually a family shrine room or chapel. 
Every meal is a religious rite and daily rituals, of a sacrificial 
character but not involving the killing of animals, surviving al- 
most without change from the Vedic period, are still performed 
by some of the more orthodox Brahmans. Much time is spent in 
listening to religious literature, read aloud or recited. Rites re- 
quiring the help of a trained brahman are performed by a purohita, 
or chaplain, serving a family or group of families. 7 

The personal ceremonies begin from the conception of the child; 
rites are performed with the participation of the pregnant mother, 
to ensure the safe arrival of a male child. The birth ceremony 
(jatakarma) should take place before the cutting of the umbilical 
cord, Ten days after birth the ritual impurity of mother and child 
is removed and the child is named. Various minor rites take place 
in infancy; more important is the rite of upanayana, originally 
performed among the three higher classes but now largely con- 
fined to Brahmans, celebrated about the time of puberty. At this 
ceremony a boy is invested with the sacred thread (upavita or 
yajnopavita), which he should wear throughout his life over his 
right shoulder. He is taught the Savitri or Gayatri verse of the 
Rigveda, which is repeated at all religious rites and ceremonies, 
and he is then qualified to study the Vedas, and has the status of 
an Aryan. With this the stage of the brahmachari commences. 

The Hindu marriage ceremony is lengthy and complicated, The 
kernel of the rite is the threefold circumambulation of the sacred 
domestic fire by the couple, and their taking seven steps with 
their garments knotted together. Hindu funerals normally involve 
cremation. The corpse is burned as soon as possible after death, 
and the bones are thrown into a river, preferably the Ganges 
(Ganga) or another sacred stream. For ten or more days the fam- 
ily is ritually impure, and the relatives, with shaven heads, con- 
fine themselves as far as possible to the family home, performing 
antyeshti ceremonies for the welfare of the soul of the dead man; 
without these rites it will find it impossible to achieve a re- 
birth. They consist of pouring libations of water and offering 
rice balls (pinda) and milk to the departed spirit. On the tenth 
day the soul acquires a subtle body and reaps the fruits of its 
former deeds, whether good or evil. The shraddha ceremonies, 
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repeated at periodic intervals for the continued welfare of the 
dead man and for the welfare of other dead members of the family, 
are of similar character. 

Congregational worship hardly exists, though it has been intro- 
duced by some reformed sects, such as the Arya Samaj. The 
temple is the house of the god, as the palace is the house of the 
king. It is a meritorious act to do him homage, and thus Hindus 
visit the temple alone or in small family groups, reverence the 
image of the deity and depart. Although regular pujas or cere- 
monies of worship are performed by trained ministrants at inter- 
vals throughout the day in the larger temples, devoutly watched 
by the laity, there is no real parallel to the Christian religious 
service or the Muslim khutba. The larger temples, however, are 
centres of religious instruction, where sacred literature is read 
publicly, and at one time many of them also ran schools. 


FESTIVALS 


At least once a year each temple of any importance holds its 
festival. In south India these are marked by the procession of 
the god round the city or village, either in a very large cart with 
a towering superstructure (ratha), usually pulled by devotees, or 
on the back of an elephant. Dancing, singing and the recitation 
of religious stories take place in the temple. Even festivals in 
quite small villages attract worshipers from nearby and pilgrims 
come from all over India to the great festivals of such temples 
as that of Puri in Orissa, where the annual procession of the 
god Jagannath (a form of Vishnu) is famous throughout the world. 
(See JUGGERNAUT.) The seven sacred cities of Hinduism and the 
chief centres of pilgrimage are: Varanasi (Benares), Hardwar, 
Ayodhya, Dwarka, Mathura, Kancheepuram and Ujjain. To these 
must be added Madurai, one of the most important centres of 
Dravidian Shaivism; Gaya, equally a centre of Buddhist pilgrim- 
age; and Prayaga (Allahabad), where the religious fair (mela) at 
the confluence of the Jumna and Ganges attracts hundreds of 
thousands. 

Pilgrims and visitors to temples often assume the so-called 
caste mark. This symbol, painted on the wearer’s forehead and 
sometimes on other parts of his body, really indicates his sectarian 
affiliations. Vaishnavas wear a mark W and Shaivites wear three 
horizontal lines =. Variations of these marks indicate sects 
within the two main traditions. These and other religious em- 
blems are often worn painted, tattooed or branded on various 
parts of the body by ascetics and extreme devotees. 

All festivals are fixed according to the Hindu lunisolar calendar, 

and their occurrence according to the western calendar varies 
from year to year within a month, as does the Christian Easter. 
General days of festival are numerous, but lesser festivals and 
fasts are little regarded except by the more devout Hindus, Prob- 
ably the most widely maintained are those occurring in the au- 
tumn. The first ten days of Ashvina (September—October) are 
particularly sacred to the Mother Goddess. For nine days she is 
worshiped in her fiercer forms, animals being sacrificed to her 
on the ninth day by Shaktas and some Shaivites. The tenth day 
(Dashara) is one of processions and merrymaking, celebrated even 
by Vaishnavas. Diwali or Dipavali, at the beginning of Karttika 
(October-November) is by origin a New Year festival, at which 
lamps are ceremonially lit, housefronts are illuminated and pres- 
ents are exchanged. Holi is a spring festival, occurring at the 
full moon of Phalguna (February-March); it is a sort of Hindu 
saturnalia, theoretically connected with the god Krishna but evi- 
dently originally a fertility ceremony; for townspeople at any 
rate it has now lost much of its original religious significance, 
Vasanta-panchami, usually falling in February, is the festival of 
Sarasvati, the patroness of art and learning; the goddess is wor- 
shiped in specially erected shrines and concerts are held in her 
honour, In the Tamil country the most famous festival is Tai- 
pongal, occurring in January or February, when newly cooked 
rice is offered to various divinities and domestic cattle are hon- 
oured to the accompaniment of many festivities. There are many 
other festivals of varying importance, and all Hindus, whatever 
their sectarian affiliations, are usually ready to take part in them. 
(See also Feast AND FESTIVAL: Hinduism.) 


HINDUISM 


ASCETICISM 


Among westerners Hinduism is especially associated with 
cism, perhaps unjustly, because for the lay Hindu it js Dot e 
tially an ascetic religion. The practice of asceticism Seems {) 
have begun in a sort of shamanism, the performance of austere 
in order to achieve supernatural powers, hints of which are fy 
be found in the Rigveda. With the growth of the doctrine i 
transmigration it was thought that full release from the tond. 
of birth and death (samsara) could be gained only by giving 5 
worldly life and concentrating on achieving mystical gnosis, al 
this has been the ostensible motive for a Hindus taking to the ie 
of asceticism down to the present day. The doctrine of the fou 
ashramas put forward the ideal that every man should end his day 
in asceticism, but in fact many have not done so, while may 
others have taken to asceticism in youth. 

The ascetic, on “leaving the world,” attaches himself toa mẹ 
ter (guru), who initiates him and trains him in his early cary, 
The sincere ascetic usually learns the technique of breath conta | 
and control of the bodily functions known as Hatha Yoga, a | 
from this goes on to rapt meditation, until he feels that he by 
fully realized the identity of his soul (Atman) with the Absolut 
(Brahman). He should own nothing, or only the barest nece 
sities, and should depend on food offered to him by laymen, 

Many ascetics at all times have achieved great respect, ant 
some have been very powerful spiritual forces in the molding df 
Hinduism. On the other hand there are innumerable men ofi 
more dubious character who live very comfortably on the dom 
tions of credulous laymen, Others, of a psychopathic character, 
subject themselves to self-tortures—which are not, as some apolt 
gists assert, a feature of the degenerate Hinduism of recent times 
but are fully attested in the earliest Buddhist scriptures, and must | 
have been practised centuries before the Christian era. ' 

The organization of ascetics into disciplined fraternities pr 
ably began with the heterodox sects such as Buddhism and Jainist, 
but orthodox ascetic schools existed from around the beginnity 
of the Christian era. A form of Hindu monasticism, probably 
owing much to Buddhist precedent, was established by the real 
teacher Shankara, and the foundation of similar monastic orden 
is attributed to Ramanuja and other medieval teachers. Tus 
ascetic foundations still survive. In the 19th and 20th centu 
the celibate order of the swamis of the Ramakrishna mission Wi 
and is a most vital force of Hinduism. The many schools 0 
Indian asceticism are distinguished by varying sectarian man 
uniforms and practices, (See also Asceticism: Eastert 
ligions.) 


MODERN DEVELOPMENTS 


The system of belief and conduct described above has previl 
in Hindu India for many centuries. In the 19th and 2 a 
turies the system has altered considerably, at least in the o 
among literate people, because of the influence of wee 
changing social conditions and the work of numerous refom 
The earliest of these was the Bengali brahman Ram Moh 9) 
who founded a reformed Hindu church, the Brahmo Samaj (0%) 
which, though it is now almost extinct, had much influence i 
19th century and campaigned against many of the more oo 
able aspects of Hinduism, such as widow-burning, child ee 
and polygamy. The Arya Samaj (q.v.), founded by Dé 
Saraswati in 1875, is more nationalist and is still an impo 
in Uttar Pradesh and the Punjab. The claim of its founder anit 
wisdom was to be found in the Vedas was accompanied bs 
tack on the worship of idols, an insistence on monothei bil 
social equality and much educational activity. The Be wt 
Society, originally gnostic or cabalistic in character, beca 
tually a reformed sect of Hinduism when its founder, arot 
Blavatsky, moved her headquarters to India in 1879 (see jasi 
PHY). At the very end of the century the Ramakri i 
was founded, inspired by the teachings of the saintly Beng? der, 
Ramakrishna Paramahamsa (see RAMAKRISHNA). Teer a rol 
Swami Vivekananda (g.v.), campaigned energetically in raking! 
Hinduism in Europe and America and was successful in ei 
number of western converts to his reformed Hindu move™ 
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HINDU KUSH 


themid-20th century the west was also showing increasing interest 
in Yoga. ; x 
a nA achievement of independence, and the significant part 
jayed by the Indian republic in international affairs, have added 
to the importance of Hinduism. Undoubtedly the greatest con- 
tribution has been that of Mahatma Gandhi (9.v.), whose unique 
synthesis of religion and politics provided an ideology for the 
civil disobedience movement which was instrumental in gaining 
India’s independence. Appreciably influenced by Christian ideas, 
which he assimilated to the Hindu outlook, Gandhi gave a new 
sense of purpose to many Hindus of all classes and taught them to 
respect their traditional beliefs and practices but to adapt them to 
ihe needs of the times. Continuing the work of early reformers he 
encouraged the emancipation of Hinduism from the system of class 
amd caste, and fostered a spirit of social service. His work has 
been continued in the agrarian reform movement led by Vinoba 
Bhave (q.v.) and in many smaller movements. 

The great majority of Indians still support their traditional re- 
ligion, but the educated among them may have their reservations, 
and unbelief in the form of agnosticism, humanism and material- 
ism has made many inroads on the citadels of the faith. Though 
the development of industrialization, education and democracy will 
almost certainly condemn many traditional elements, the lack in 
Hinduism of an over-all organization, which superficially may 
seem a source of weakness, may prove a source of strength. Its 
continuance depends not on popes or high priests but on a multi- 
tude of independent brahmans who perform the domestic cere- 
monies of the laity, and on thousands of ascetics, of varying 
degrees of intelligence and saintliness, who give the layman spirit- 
wl help and advice and need no organization to carry on their 
work, See also references under “Hinduism” in the Index. 
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DU KUSH, a range of mountains in central Asia, nearly 
district ong from its junction in the east with the Karakoram toa 
e ran; Some 80 mi, west-northwest of Kabul, where it merges with 
arya as of the Koh-i-Baba, It is drained north by the Amu- 
Sea; aoe Oxus) and thence to the inland basin of the Aral 
n lisa south to the Gilgit and Kabul rivers and thence to the 
al con nd Arabian sea, It isa major Asian watershed. Geographi- 
yop vention places its junction with the Karakoram about long. 
tibatan the watershed between the Hunza basin and the Karambar 
tends 9 the Gilgit river, From there the eastern Hindu Kush 
tiver of ke for about 120 mi, to the headwaters of the Rich 
Aorthyvest hitral; the central Hindu Kush from there along the 
este Hing and western frontier of Chitral for 130 mi.; the 
e ea: ndu Kush traverses Afghanistan for nearly 250 mi. 
Tidge of Sem Hindu Kush is broad-backed and carries a double 
ian w Peaks on its crest zone, The lower northern ridge is the 
ft ang -°tshed; the southern ridge, with many peaks over 20,000 
More difficult and inaccessible, is also much more heavily 
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glaciated, particularly on its northern side. Except where the 
Karambar river cuts through it in the east, the Darkot (15,010 
ft.) is the only major pass across it. The high trough between the 
two ridges is drained eastward by the upper Karambar and west- 
ward by the headwaters of the Yarkhun river of Chitral—fed by 
the large Chiantar glacier and others of the southern ridge—which 
escapes southward through a defile about 40 mi. N. of Mastuj. 
The northern ridge is accessible from north and south at several 
points; the Baroghil pass (12,664 ft.), as the gateway from the 
Pamirs to the Darkot, Yasin and the south, is the best known, while 
the Kora Bohrt (15,000 ft.) leads to the upper Karambar. This 
ridge forms the southern boundary of Wakhan, a narrow strip of 
Afghan territory bordering on the U.S.S.R. along the Amu-Darya 
which is known as the Ab-i-Wakhan there and as the Ab-i-Panja 
below the frontier post of Kila Panja, at which point the strip is 
only 10 mi. wide. 

West of the Yarkhun defile the two ridges lose their separate 
identities, being much cut up by tributaries of that river (which 
is a part of the Kunar) and by the Turikho and its chief affluents, 
the Rich, Uzhnu and Ziwar. There the central Hindu Kush begins. 
Opposite Ishkashim, where the Amu-Darya makes its great loop 
to the north, the range strikes southwest and rises to its highest 
mountain groups: Saraghrar (24,110 ft.), Noshaq (24,581 ft.), 
Istor-o-Nal (24,271 ft.) and Tirich Mir (25,236 ft.), with its sev- 
eral satellites over 24,000 ft. Many others rise above 21,000 ft.; 
all are ice-clad and stand within Chitral. The Afghan side of the 
range is traversed by long confused valleys, such as the Qazi Deh. 

Southwest of Tirich Mir the Hindu Kush loses height, being 
heavily eroded by the Arkari Gad and its tributaries. The land- 
scape becomes more dreary and the frontier is easier to cross, the 
Dorah pass (14,951 ft.) at the head of the Lutkho river being the 
best known pass. Six miles south of the Dorah, the Chitral bound- 
ary with Afghanistan leaves the range, which for the last 250 mi. 
of its course traverses northern Afghanistan, separating the Kabul 
and eastern provinces (including Nuristan) on the south from 
Kataghan and Badakhshan. No peaks above 18,000 ft. are known 
in this section, but up to the early 1960s it still had not been ac- 
curately surveyed and its detailed topography remained little 
known. The districts north of the range are more populated than 
those farther east, and a number of passes, such as the Khawak 
(11,811 ft.), are in use. Economic development occurred, includ- 
ing the erection of power plants, and there is an all-weather motor 
road across the range, connecting the Soviet frontier post at Ter- 
mez on the Amu-Darya, through Haibak and Charikar, with Kabul. 
There are several alternative routes fit for animal transport. 

A detailed topographical survey, on the half-inch scale, of the 
frontier districts of Yasin, Dir, Swat and Bajaur and of Chitral, 
now controlled by Pakistan, was made by the Survey of India in 
1928-29, though the resulting maps were not made readily avail- 
able to the public. Existing evidence points to similar processes 
of uplift and subsequent denudation as in the Karakoram and other 
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TIRICH MIR (25,236 FT.), THE HIGHEST MOUNTAIN IN THE HINDU KUSH 
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trans-Indus ranges farther east. The Himalayan folds loop round 
what is known as the “Northwest Syntaxis of India,” and splay 
out across the northwest frontier and the Swat-Kohistan region of 
West Pakistan. The eastern Hindu Kush and the ranges south of 
it form an immense buttress thrust against the corrugated plateau 
of the Pamirs, in much the same way that the Himalayas buttress 
the Tibetan tableland, Their general physiography exhibits the 
same type of long lateral valleys with transverse drainage, often 
in deep defiles, This is well illustrated by the Yarkhun river, which 
drains the trough between the two ridges of the Hindu Kush, and 
as it cuts southward through Chitral (where it is known as the 
Kunar) it collects other rivers and torrents, to become the longest 
and by far the most important affluent of the Kabul river. The 
confluence is near Jalalabad, 70 mi. E. of Kabul and 40 mi. W. of 
the Khyber pass. The Kunar is flanked on the east by a high 
branch range—sometimes known by its old historic name, the 
Hindu Raj—often rising above 20,000 ft., and separating Chitral 
from Yasin, Dir and Swat. Two famous passes lie on it—the 
Shandur (12,250 ft.) and the Lowarai (10,528 ft.). 

Throughout the period of British rule in India, and especially 
since Russian trans-Caspian expansion during the 19th century, 
the safety and integrity of Afghanistan was a major concern of 
the Indian government. The Russo-Afghan boundary, though 
demarcated, is not an ethnological one and is easy to cross. The 
principal passes across the Hindu Kush, therefore, have been of 
the first importance to India, an importance inherited by Pakistan, 
since the Khyber pass can be reached from the Soviet border by 
motor within 48 hours. 

Partly for political reasons, partly because of inadequate maps 
before 1930, no serious attempts were made to climb the highest 
peaks before World War II. A few small mountaineering recon- 
naissances were made by British officers stationed in Chitral. The 
summits of the four highest were all reached later: Tirich Mir 
was first climbed by a Norwegian party in July 1950; Istor-o-Nal, 
the third highest, was climbed by a U.S. party in June 1955; 
Saraghrar, the fourth highest, by Italians in 1959; and Noshaq, 
the second highest by two separate independent expeditions, 
Japanese and Polish, in Aug. 1960. It is interesting to note that 
the Poles went by railway via Moscow and Tashkent to Termez, 
thence by motor-truck to Ishkashim; ponies and Wakhani porters 
were used in the Qazi Deh valley to within climbing distance of 
Noshaq. (K. M.) 

History.—The Hindu Kush was the Caucasus of Alexander’s 
historians. It was also included in the region of Paropamisus, 
though the latter term embraced more, Caucasus being apparently 
used only when the alpine barrier was referred to. It was rightly 
regarded as a part of a great alpine zone believed to traverse Asia 
from west to east, whether called Taurus, Caucasus or Imaus. 
The historian Arrian himself applied Caucasus distinctly to the 
Himalayas also. The application of the name Tanais to the Syr 
seems to indicate a real confusion with the Colchian Caucasus. 
Alexander, after building an Alexandria at its foot (probably at 
Hupian near Charikar), crossed into Bactria, first reaching 
Drapsaca, or Adrapsa. This has been interpreted as Anderab, in 
which case he probably crossed the Khawak pass, but the identity is 
uncertain, The ancient Zend name was Paresina, the essential 
part of Paropamisus; this accounts for the great Asiatic Parnassus 
referred to by Aristotle, and the Pho-lo-sin-a of Chinese traveler 
Hsiian-Tsang (c. 605-664). According to the Arabian traveler and 
narrator Ibn Batutah (1304-1368) the range became known as the 
Hindu Kush (meaning “Hindu-killer”) “because of the number of 
Indian slaves who perished in passing” its snows. 

The Hindu Kush, formidable as it seems, often has been the 
limit between petty states but hardly ever the boundary of a major 
power. Greeks, Hephthalites (White Huns), Samanids of Buk- 
hara, Ghaznevids, Mongols, Timur and Timurids, down to Sadozais 
and Barakzais, have ruled both sides of this great alpine chain. 
Some went on to invade India, 

See also AFGHANISTAN. 
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Sketch of the Geography and Geology of the Himalaya Mountains 
Tibet (1933); E. Newby, A Short Walk in the Hindu Kush (1958), | 

Periodicals: Boleslaw Chwascinski, “The Polish Expedition to the 
Hindu Kush 1960,” Alp. J., vol. Ixvi, pp. 235-250 (1961); AN 
“The Norwegian Expedition to Tirich Mir,” Alpine J., vol. Iviii we 
15 (1951); J. Murphy, Jr., “The Ascent of Istor-o-Nal,” Himalaya J 
vol, xix, pp. 156-164 (1955-56). fi 

HINDU LAW: see Inv1an Law. . 

HINDUSTANI LANGUAGE. Hindustani is the name 
used in English to refer to the lingua franca of modern India be 
fore its partition in 1947. Hindustani, like Bengali, Marathi, 
Gujarati and most other Indian languages except those of the 
southeastern part of the peninsula, has its ancient origins in the 
Prakrits or vernaculars associated with Sanskrit, The wide 
spread common language Hindustani is closely associated with tng 
specialized literary languages, Hindi and Urdu. 

Hindi, written from left to right in the Devanagari or Sanskrit | 
script, borrows largely from Sanskrit. Urdi, written from wiht | 
to left in an adapted form of the Perso-Arabic script brought by tity 
Muslim invaders from over the northwest frontier, is naturally 
full of loan words from Persian and Arabic. Still, Urdi and Hind | 
are “of one language” with Hindustani and the other Sanskaitie | 
languages of India. Through the well-known relationship of Sim 
skrit, Persian, Greek and Latin, they belong, with most of the lam | 
guages of Europe, to the great linguistic family usually cal | 
Indo-European. | 

The everyday speech of well over 50,000,000 persons of all com 
munities in the north of India and in West Pakistan is the expres- 
sion of a common language, Hindustani. This language is shared 
at different levels and in varying degrees by about 50,000,000 mote 
in the north, in Hyderabad (Deccan) and in all parts of Indi, 
This vast language community of about 100,000,000 persons 8 
the third largest in the world, coming next after Chinese and Engi 
lish. The basic common language of many millions of Indians and. 
Pakistanis is a form of Khari-boli (ie., “standing” or current late 
guage). 

There is convincing evidence of the existence and development 
of Khari-boli from the 13th century. The use of what can be 
recognized as Khari-boli in certain early writings indicates t 
it was being employed also as a spoken language. Hindustani, i 
this sense, was the natural language of the people in the wide na 
bourhood of Delhi and ultimately became the lingua franct ® 
the Mogul camp and was carried everywhere in India by the leu 
tenants of the empire, long before the publications issuing from 
Ft. William. It has several recognized varieties, Dakhini, Ural, 
Rekhta and Hindi. Dakhini is the name usually employed i 
Hindustani in south India, and was the first to be employed ti 
literature. It contains many archaic expressions now extin 
the standard dialect. Urdū or Urdū zaban, “the language of 
camp,” is, with Bengali, the official language of Pakistan and W 
standard form of speech of the Muslims of India. 


even greater extent in Urdi, was facilitated by the f0 wah 
Persian was the official language of the Mogul court. 
Persian (and, with Persian, Arabic) words came into CUTE mi 
and, though the language remained Indo-Aryan in its oa l 
essential characteristics, it soon became unintelligible, int tt | 
gant form, to anyone who had not at least a moderate acqua pe 
with the vocabulary and literature of Iran. This extrem at | 
sianization of Urdi in the earlier days was probably the Wig 
Hindu officials employed by the Mogul administration F | 
qguainted with Persian, rather than by the Muslim eve ie bo | 
mally would prefer the Persian language itself. It i$ andi | 
in the days of the Mogul empire, Urdi began to develop * gl 
use as a literary language followed a natural course. It ® 
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a strong influence on the development of spoken Hindustani, con- 
tributing a measure of standardization. 

Hindi scholars are inclined to nullify the effects of Urdū upon 
the formation of Hindi through their labours on sanskritization 
to replace Persian elements. Up to the 19th century, the only 
literary forms which arose from colloquial Khari-boli, and gave 
itsome stability and prestige, must be described as Urdu. 

The epoch of Akbar was the period of the formation of the lan- 

age. But its final consolidation did not take place until the reign 
ofShah Jahan, Changes were comparatively immaterial until the 
time when European sources began to mingle with those of the 
est. Like the greater part of those from Arabic and Persian, the 
contributions from these sources were chiefly in vocabulary. 

The development of Hindustani as the lingua franca, with pub- 
lication in it as well as in persianized Urdii and sanskritized Hindi, 
owes an enormous debt to Fort William college and the labours 
of John B. Gilchrist and his assistants, both Hindu and Muslim. 
Gilchrist was appointed head of the college upon its foundation in 
1800, From the Hindustanee press in Bengal there had already 
come his large Grammar of the Hindoostanee Language (1796). 
He had also written A Dictionary, English and Hindoostanee 
(1787-90) and is described by John Elphinstone as the “founder of 
Hinde philology.” 

Among those who worked with Gilchrist in the “Hindoostanee” 
department were William Hunter, Lalluji Lal and Sadal Mishra. 
Gilchrist’s early references to Khari-boli are of great interest. He 
described it as the “sterling tongue of India” . . . “distinguished 
by the general observance of Hindoostanee grammar and nearly 
atotal exclusion of Arabic and Persian.” 

Inspired by Gilchrist, Lalluji Lal wrote the Prem-sagar in a 
form of Khari-boli, “the grand object” being to teach “our scholars 
the Hindoostanee in its most extended sense, and with proper ad- 
vantages among the grand Hindoo mass of the people at large in 
British India,” 

People who speak what is called Khari-boli may read and write 
Urdi in the adapted Persian character or Hindi in the Devanagari, 
ot both, To the cultural specialization of the two languages have 
now been added national and political forces since the separation 
of Pakistan from India. Since partition, Hindi has been declared 
the national language of India while Urdi is associated with Paki- 
stan and, in particular, West Pakistan. Nevertheless Urdi remains 
one of the languages of India, which is its origin and home. It is 
Meresting to note that after the conquest of the Punjab, the 
British government introduced not only hundreds of junior offi- 
Gils, referred to in the newly conquered province as “Hindo- 
ope from what is now Uttar Pradesh, but also their language, 

ü, 


ihe Muslim gentry of the Punjab petitioned the government 
i India in favour of Persian, rejecting Urdū. Pakistan owes its 
tdi to British policy in the early formative years after the an- 
teration of the Punjab, c 
sta ° sum up, Urdū may be described as the persianized Hindu- 
h ni of educated Muslims, while Hindi is the sanskritized Hindu- 
Na of educated Hindus, Hindustani is the great lingua franca of 
insular India understood by both Hindus and Muslims alike. 

ae also Hinpi, Po 
TIOGRAPHY,—J. T, Platts, A Grammar of the Hindustani or Urdu 
(atguage (1874) ; Linguistic Survey of India, vol. ix (1914) with 
Colloq, bibliography and detailed sketch of grammar; A. H. Harley, 
indad Hindustani (1944); T. Grahame Bailey, Teach Yourself 

the ait ed. J. R. Firth and A. H. Harley (1950); P. Sen, “Hin 

Bailey, «8e of Fort William,” Calcutta Review (1936); T- SEER 

-Ba Does Khari Boli mean nothing more than Rustic Speech?” an 
Present nnikoy, “Modern Literary Hindi,” in Indian and Iranian ‘Studies 
Orient, y to Sir George Grierson, publ. in Bulletin of the Mate of 
liven Studies, vol, viii, pt. 2, 3 (1936); Sayyid Abdul-Latif, e 
Grahame of English Literature on Urdu Literature (1924) ; a ae 
h A n Briley; History of Urdu Literature (1932); Ram Bal i SA 

Critica) BÈtory of Urdu Literature (1940); S. A. B. Suhrawardy, / 
(1945); Mobs, of the Development of the Urdu Novel ond SW ioan). 
mi i : 0 

mad Sadiq, Twentieth Century Uri i B, 

seven ES WALKER DOWNER (1870-1934), US. lawyer, 
en as an official of the U.S. Railway Administration after t 4 
ment assumed control of the railways during World War I. 
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Born in Russellville, Ky., Feb. 2, 1870, Hines was educated at 
Ogden College and the University of Virginia. He became promi- 
nent as a railway lawyer and official with the Louisville and 
Nashville and, later, the Atchison, Topeka and Santa Fe. Hines 
was appointed assistant director of the Railway Administration in 
February 1918, and in January of the following year he succeeded 
William Gibbs McAdoo as director general. In May 1920 he was 
named by Pres. Woodrow Wilson as arbitrator in the distribution 
of German, Austrian and Hungarian inland shipping under the 
peace treaties. In 1925 he made an investigation and report of 
navigation on the Rhine and Danube for the League of Nations. 
Hines died at Merano, Italy, on Jan. 14, 1934. He wrote The 
War History of the American Railroads (1928). 

HINNY, a hybrid between a horse and an ass in which the 
latter is the female parent. See MULE. 

HINSHELWOOD, SIR CYRIL NORMAN (1897- J; 
English chemist, was awarded, with Nikolai Semenov (q.v.), the 
1956 Nobel prize for chemistry for his work on chemical kinetics. 
Hinshelwood was born in London on June 19, 1897. He was edu- 
cated at Westminster City school and at Oxford university, where 
he held in succession fellowships at Balliol, Trinity and Exeter 
colleges. In 1937 he was elected Dr. Lee’s professor of chemistry 
at Oxford. From the Royal society, of which he was elected a 
fellow in 1929 at the early age of 31, he received the Davy medal 
in 1943 and a Royal medal in 1947, and he was elected president 
in 1955. During 1946-48 he was president of the Chemical so- 
ciety. His early studies dealt with molecular kinetics and later 
he investigated chemical changes in the bacterial cell with physico- 
chemical explanations of the biological responses of bacteria to 
changes in environment. He claimed that changes, more or less 
permanent, in resistance to a drug could be induced in bacterial 
cells by prolonged exposure to the drug, as a result of a change 
in the enzyme patterns of the cell impressed on them by the drug. 
This conclusion was of great significance with regard to the devel- 
opment of “resistance” in bacteria subjected to the action of 
chemotherapeutic agents and antibiotics. Hinshelwood was 
knighted in 1948. His publications include The Kinetics of Chemi- 
cal Change (1926; 4th ed., 1940) and The Chemical Kinetics of 
the Bacterial Cell (1946). (D. McK.) 

HINSLEY, ARTHUR (1865-1943), English cardinal, was 
born at Carlton, Selby, Yorkshire, Eng., on Aug. 25, 1865. Edu- 
cated at Ushaw, near Durham, and at the English college in Rome, 
he was ordained at Rome in 1893. He was professor at Ushaw 
(1893-97), assistant priest at Keighley, Yorkshire (1898), and 
headmaster of St. Bede’s grammar school, Bradford, Yorkshire 
(1899-1904). After serving as pastor of Sutton Park, Surrey, 
and of Sydenham, Devonshire, he returned to academic life in 1917 
as rector of the English college at Rome, a position he held until 
1928. In 1926 he was consecrated titular bishop of Sebastopolis, 
and in 1930 titular archbishop of Sardis. He was visitor apostolic 
in Africa in 1927. During service as apostolic delegate in Africa 
(1930-34), he contracted paratyphoid fever, which seriously af- 
fected his hearing and vision. He was canon of the patriarchal ba- 
silica of St. Peter's in Rome during 1934-35, after which he retired. 

The death of Francis Cardinal Bourne, archbishop of West- 
minster, on Jan. 1, 1935, left English Catholics without a ruling 
prelate for the jubilee of George V, and consequently Hinsley was 
called out of retirement and made archbishop of Westminster on 
March 25, 1935. On Dec. 13, 1937, he was made cardinal. 

Outspoken on political matters, Hinsley had criticized the nega- 
tive stand of Pope Pius XI at the time of the Italian invasion of 
Ethiopia in 1935. His experience in Africa had confirmed him as 
a staunch advocate of English imperialism. Though he had been 
long out of England, he became famous before and in the early 
years of World War II, not only to English Catholics but to the 
English people generally, for his forthright stands against totali- 
tarianism. He despised national socialism, denounced the Hitler 
party as “pagan upstarts” and, although no friend of communism, 
paid frequent tribute to the Russian people for their defense 


inst Germany. 
S Cardinal Hinsley died at Buntingford, Hertfordshire, on 


March 17, 1943. 
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HINTERLAND, the region lying behind a littoral country 
yet regarded as a part of it geographically and perhaps econom- 
ically. The term, which may be translated as “back country,” 
is German in origin, first coming into prominence in 1883-85, 
when Germany insisted on the right to exercise jurisdiction in 
the territory behind those parts of the African coast that it had 
occupied. The doctrine of the hinterland was a revival of the 
U.S. theory of continuity and contiguity, set forth by secretaries 
of state John C. Calhoun and Daniel Webster, which had held 
that a state occupying a certain territory should have the right 
of preference in the future disposition of territory contiguous 
to it. Extensive regions in Africa were claimed after 1895 by 
Great Britain, Germany, France and Portugal on the basis of 
the hinterland doctrine. Neither the U.S. theory of contiguity 
nor the doctrine of the hinterland ever obtained wide support. 
The weakness common to both of them was the lack of effective 
occupation and control over the areas claimed. (N. L. Hr.) 

HINTON OF BANKSIDE, CHRISTOPHER HIN- 
TON, Baron (1901- ), British engineer who played a lead- 
ing part in developing the atomic industry in Great Britain, was 
born at Tisbury, Wiltshire, on May 12, 1901, and served an engi- 
neering apprenticeship in the Great Western Railway shops at 
Swindon before going to Cambridge to read for the mechanical 
sciences tripos. In 1926 Hinton joined the research department 
of Brunner Monds, which became the Alkali division of Imperial 
Chemical Industries Ltd. By 1931 he was chief engineer at I.C.I., 
Northwich. On the outbreak of World War II, Hinton went to 
the Ministry of Supply, being deputy director general of filling fac- 
tories from 1942 to 1946. After the war he became director of the 
production division of the Department of Atomic Energy, and sub- 
sequently a member of the Atomic Energy Authority. The year 

1956 saw the commissioning of the Calder Hall power station, the 
first in the British program for the peaceful development of nuclear 
power. In 1958 Hinton became chairman of the Central Elec- 
tricity Generating Board. He was knighted in 1951 and was made 
a knight of the British Empire in 1957. In 1954 he was elected a 
fellow of the Royal Society and in 1957 an honorary fellow of 
Trinity College, Cambridge. He was created a life peer in 1965. 
(J. F. Br.) 

HIP, the projecting part of the body formed by the top of the 
thighbone and the side of the pelvis, in quadrupeds generally known 
as the haunch, The hip joint is the connecting joint between the 
thighbone (femur) and the pelvis. See JOINTS AND LIGAMENTS; 
SKELETON, VERTEBRATE. 

HIPPARCHUS (fl. 146-127 8.c.), was the greatest astronom- 
ical observer of antiquity and an able mathematician. He was 
born at Nicaea in Bithynia, which lies east of the sea of Marmara. 
The dates of his birth and death and the place of his death are 
not known. He carried out his observations in: Bithynia, at Rhodes, 
where he spent much time, and also, it seems, at Alexandria. The 
year 127 B.C. is usually quoted as the latest date known for his 
actual work, and the French astronomer J. B. J. Delambre (1749- 
1822) clearly showed how some observations of Hipparchus on 
the star 7 Canis Majoris seem likely to have been carried out in 
that year. 

Most of our knowledge of Hipparchus is contained in the writ- 
ings of Strabo of Amasya (fl. A.D. 20) and in that great astronomical 
compendium, the Almagest of Ptolemy (fl. A.D. 127-151). Ptolemy 
often quotes Hipparchus verbally, and it is obvious that he thought 
very highly of him; indeed, as a result of the slow progress of 
early science, he speaks of him with the respect due to a distin- 
guished contemporary, although almost three centuries separated 
the work of the two men. It is difficult always to determine to 
which of them credit is due. 

It is certain, however, that in all his work Hipparchus showed 
a clear mind and a dislike for unnecessarily complex hypotheses. 
He rejected not only all astrological teaching, as might be expected, 
but also the heliocentric views of the universe which seem to 

have been proposed, according to Archimedes (287-212 B.c.), by 
Aristarchus of Samos (fl. ¢. 270 B.c.) and which were resuscitated 
by Seleucus the Babylonian, a contemporary of Hipparchus. It 
must be remembered that strong arguments had been advanced 
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against the motion of the earth, and the general climate of opini 
had never been favourable to following up the lead given by Aris 
tarchus. Moreover, the movable eccentric and the epicyclic sye 
tems accounted well for most of the irregularities obseryeq a 
motions of the sun, the moon and the planets, and it Was ot 
until the 15th century A-D. that regular observations over very | || 
periods showed the geocentric hypothesis to be too complex to he 
acceptable. It was, of course, the Ptolemaic geocentric system 
which was handed down to western European science, but it muy 
be remembered that the views of Hipparchus had a profound ine 
fluence on Ptolemy, as he himself acknowledged. 

Few details are known of the instruments which Hipparchys 
used. However, it seems likely that he observed with the usual 
devices current in his day, although Ptolemy credits him with the 
invention of an improved type of theodolite. In all his instruments 
Hipparchus would, of course, have used open sights, | 

Precession of the Equinoxes and Length of the Year— 
Hipparchus is best known for his discovery of the precession of the 
equinoxes; i.e., of the alterations of the measured positions of the 
stars resulting from the movement of the points of intersection of 
the ecliptic and of the celestial equator. It appears that he had 
written a work bearing “precession of the equinoxes”’ in the title, 
and this term is still in current use although the phenomenon i 
more usually referred to merely as “precession.” This notable 
discovery was the result of painstaking observations worked upon 
by an acute mind. Hipparchus observed the positions of the star 
and then compared his results with those of Timocharis of Aler 
andria 150 years before, and with even earlier observations mate 
in Babylonia. He discovered that the celestial longitudes were 
different, and that this difference was of a magnitude. exceeding 
that attributable to errors of observation. Hipparchus therefore 
proposed precession to account for this, and gave a value of 4" 
or 46” for the annual changes. 

This is very close to the figure of 50’.26 accepted nowadays, and 
is a value much superior to the 36” which Ptolemy obtained, It 
strongly confirms the reputation of Hipparchus as an observet af 
outstanding precision. 

His discovery of precession enabled Hipparchus to obtain mot 
nearly correct values for the tropical year (the period of the swi | 
apparent rotation from an equinox to the same equinox again) and 
also for the sidereal year (the period of the sun’s apparent rota: 
tion from a fixed star to the same fixed star). Again he was ek 
tremely accurate, so that his value for the tropical year was w 
great only by 64 minutes. k 

Star Catalogue.—Observations of star positions, measured it 
terms of celestial latitude and longitude, as was customary I 
antiquity, were carried out by Hipparchus and entered ina catte 
logue—the first star catalogue ever to be completed. Hipparchus 
measured the stellar positions with greater accuracy than ay 
observer before him, and his observations were of use to Ptolemy 
and later to Edmund Halley. To catalogue the stars was thous 
by some of Hipparchus? contemporaries to be an impiety, | 
he persevered. He had been stimulated in 134 B-C. by oben 
a “new star” and; concluding that such a phenomenon indicate 
lack of permanency in the number of “fixed” stars, he determine 
to catalogue them, and no criticism was able to deflect him from 
purpose. itd 

Hipparchus’ catalogue was ‘completed in 129 B.C. and a 
about 850 stars (not 1,080 as is often stated), the apparent bri 
nesses of which were specified by a system of six magnitudes ee: 
to that used today. For its period, this catalogue was 4 m 
mental achievement. oot 

Lunar and Solar Work.—In his work on the sun and P 
Hipparchus used the observations of others as well as hi 
He showed that the movable eccentric and the deferent and ep4 
systems were equivalent in the motions they gave for t 
moon and, indeed, for the planets. Both methods gave t A 
of the sun correct to within 1’, and Hipparchus rejected the pê ined 
notion, prevalent in his day, that the sun moved in an orbit pi 
to the ecliptic. He also redetermined the inclination of the ¢ 
and obtained a value correct to within 5’ of the modern 

The motion of the moon is more complex than that f 


the perturbations which the moon suffers from both earth 
and sun; in consequence, there are more irregularities to be taken 
into consideration. Hipparchus satisfactorily accounted for that 
inequality of the moon’s motion which is due to the elliptical form 
of its orbit; he utilized circular motions but inclined the deferent 
at an angle of 5° to the ecliptic. His theory gave reasonably 
satisfactory results for the motion at full and new moon. Hip- 
rchus was dissatisfied however, for, as he appreciated, the errors 
at quadrature were too great. He concluded that there was some 
further inequality in the moon’s motion, but he was unable to dis- 
cover any means of solving this problem. With his scientific ap- 
proach, he stated that he left the solution of this question to his 
successors. 

Hipparchus also attacked the problem of the relative size and 
distance of the sun and moon. It had long been appreciated, of 
course, that the apparent diameter of each was the same, and 
various astronomers had attempted to measure the ratio of size 
and distance of the two bodies. Eudoxus obtained a value of 
git; Phidias (father of Archimedes) 12:1; Archimedes himself 
30:1, while Aristarchus believed 20;1 to be correct. The present- 

day value is, approximately, 393:1. Hipparchus followed the 
method used by Aristarchus, a procedure which depends upon 
measuring the breadth of the earth’s shadow at the distance of the 
moon (the measurement being made by timing the transit of the 
shadow across the moon’s disk during a lunar eclipse). This 
method really gives the parallax, and thus the distance, of the 
moon, the parallax for the sun being too small to give a significant 
result; moreover the accuracy obtainable for the distance even of 
the moon is poor. Hipparchus was dissatisfied with his results, so 
he attempted to find the limits within which the solar parallax 
must lie for observations and calculations of a solar eclipse to 
agree; he also hoped that differences between solar and lunar 
parallax might thus be revealed. He obtained no satisfactory re- 
sult from his efforts, however, and concluded that the solar parallax 
was probably negligible. At least, then, he appreciated that the 
distance of the sun was very great indeed, But it must be men- 
tioned that Cleomedes (fl. 2nd century A.D.) claimed that Hip- 
parchus gave the sun's volume as 1,050 times that of the earth 

(modern value = 1,300,000); and Theon of Smyrna (fl. 2nd cen- 

tury A.D.) made him give it as 1,880 times. 

Planetary Studies.—Hipparchus was unsuccessful in forming 
satisfactory planetary theory, and, as has already been remarked, 
Was true scientist enough to avoid building hypotheses on in- 

Sufficient evidence. Theon claims that Hipparchus preferred the 

mathematical device of the epicycle to that of the movable ec- 

ae but it seems clear that he looked upon such devices purely 
tal conveniences, and was not concerned with the 
toler or otherwise of these combinations of circular motion. 

> emy Went further in his description of the planetary work of 

eects and wrote: “It was, I believe, for these reasons and 
ante because he had not received from his predecessors as 
if accurate observations as he has left to us, that Hipparchus, 
oved truth above everything, only investigated the hypotheses 

Paes and moon, proving that it was possible to account 

‘ae for their revolutions by combinations of circular and 
Thich h Motion, while for the five planets, at least in the writings 
Ne has left, he has not even commenced the theory, and 
i sae himself with collecting systematically the pete 
e math Showing that they did not agree with the hypotheses 0 
tep ticians of his time. He explained in fact not only 
fach planet has two kinds of inequalities but also that the 


Tetrogradati : 
gradations of each are variable in extent, while other mathe- 


owing to 


ye S had only demonstrated geometrically a single inequality 
Bane arc of retrograde motion; and he believed that oe 
tpicyeles a could not be represented by eccentric circles nor n 
be nege tied on concentric circles, but that, by Jove, it wou! 
isi, Sary to combine the two hypotheses.” (J. L. E. Dreyer, 


tst 
bri =, of the Planetary Systems From Thales to Kepler, Cam- 


© Universit 
Th ity Press, 1906.) : 
bag iy Who studied this problem before the time of Hipparchus 
one main aim, to explain the irregularities which occurred 
taken of those 
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Planet was in opposition. No notice was 
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irregularities which occurred when a planet was in other parts 
of its orbit, doubtless because of the habit of observing only 
around times of opposition. Hipparchus advocated more fre- 
quent observing for longer periods, and he carried out such work 
himself with an accuracy unsurpassed in his time, The need for 
accurate and frequent observations made over a long period may be 
appreciated when it is recollected that Jupiter takes almost 12 
years to complete an orbit round the sun and Saturn nearly 30 
years, and that such sidereal periods must be carefully observed 
before any law can be formulated. Ptolemy used the older ob- 
servations which Hipparchus had sifted and those which Hip- 
parchus himself had made as well as his own, before he formulated 
the planetary views enshrined in the Almagest. In his own plan- 
etary work Hipparchus adopted the generally accepted order for 
the sun, moon and planets, namely (in order from the earth) the 
moon, Mercury, Venus, the sun, Mars, Jupiter and Saturn. 

Mathematics.—It is to be expected that the astronomical work 
of Hipparchus should lead him to develop certain departments of 
mathematics. He made an early formulation of trigonometry and 
tabulated a table of chords (chord a=2 sin [@/2]); he is known 
to have had a method of solving spherical triangles. It is also 
generally agreed that the theorem in plane geometry known as 
“Ptolemy’s theorem” was originally due to Hipparchus, and was 
later copied by Ptolemy. This theorem has implicit in it the 
trigonometrical addition formulas for sin (A+B) and cos (A+B), 
and Lazare Carnot (1753-1823) showed how the whole of plane 
trigonometry can be deduced from these formulas. 

Hipparchus criticized severely the geographical work of Era- 
tosthenes (c. 273-192 B.C.) and himself did some work in this 
field. His main contribution was to apply rigorous mathematical 
principles to the determination of places on the earth’s surface, 
and he was the first to do so by specifying their longitude and 
latitude—the method used today. Hipparchus was, no doubt, led 
to this method by his work on the trigonometry of the sphere. He 
tried to measure latitude by utilizing the ratio of the longest 
to the shortest day at a particular place instead of following the 
customary method, due to the Babylonians, of measuring the dif- 
ference in length of day as one travels northward. Hipparchus 
also divided the then known inhabited world into climatic zones, 
and suggested that the longitude of places could be determined 
by observing, from these places, the moments when a solar eclipse 
began and ended; but this bold scheme, while theoretically satis- 
factory for a small area of the earth’s surface, was not a practical 
proposition in his day. 

See also references under “Hipparchus” in the Index volume. 

BrariocrarHy.—J. L. E. Dreyer, History of the Planetary Systems 
From Thales to Kepler (1906); J. B. J. Delambre, Histoire de V 
astronomie ancienne, 2 vol. (1817); O. Neugebauer, The Exact Sci- 
ences in Antiquity (1952). (Cn. A. R.) 


HIPPASUS or Metapontu (fl. c. 500 B.c.), Pythagorean 
philosopher, was probably of the first generation after Pythagoras. 
Tradition said that he was drowned after revealing a mathematical 
secret of the brotherhood. He may also have published a mystikos 
logos or work on the mysteries which for some reason was re- 
sented, He held the Heraclitean fire-doctrine, whereas the Pythag- 
oreans maintained that number is the first principle, and seems 
to have regarded the soul as composed of igneous matter; so he 
approximates Pythagorean dualism of light and dark to the theories 
of Heraclitus. 

See H. Diels and W. Kranz, Fragmente der Vorsokratiker, i, 7th ed. 
(1954), (A. C. Lp.) 

HIPPEASTRUM, a genus of bulbous lilylike plants of the 
amaryllis family (Amaryllidaceae; q.v.). See AMARYLLIS. 

HIPPED ROOF, in architecture, a roof which starts on all 
sides on the same level at the eaves and slopes up toward a ridge 
or point in the centre. Hipped roofs were apparently common in 
the domestic work of the Mediterranean countries from the time 
of Greece, and are still the most common form for informal 
buildings throughout the near east and in Italy, southern France 
and Spain. With the coming of the Renaissance into northern 
Europe the hipped roof tended to supersede the gable, owing to 
the emphasis on the horizontal line of the cornice. Thus most 
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an ideal of individual self-sufficiency and appealed from conyen, 
tion to nature. He was perhaps the first to preach cosmopoli 
ism. He made a significant contribution to mathematics 

discovering the guadratrix (see CURVES, SPECIAL) and develo i 
a system of mnemonics. His historical compilations and inves 
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of the Renaissance châteaux of France and many of the earlier 
Georgian manors of England have hipped roofs. A remarkable 
development of hipped roof design was made by the Chinese, 
particularly in the north, where many of the great temple and 
palace halls have widely projecting and gently curved hipped 


roofs in which the hips (the intersections of the slopes) and the 
ridges are richly decorated with molded tiles and terminated by 
fantastic dragons or grotesque beasts. See Roor. 

HIPPEL, THEODOR GOTTLIEB VON (1741-1796), 
German writer, who belonged to Kant’s circle and whose writing 
shows a spiritual affinity with that of Laurence Sterne, was born 
at Gerdauen, East Prussia, on Jan. 31, 1741, the son of a head- 
master. He studied theology and law and in 1780 was appointed 
chief burgomaster of Königsberg, becoming in 1786 president of the 
town. He died there, a bachelor, on April 23, 1796. 

Hippel’s resemblance to Sterne, both in his humorous, subjec- 
tive style and in his psychological insight, is revealed especially in 
his novel, Lebensläufe nach aufsteigender Linie (1778-81), which 
contains an element of pietism in his melancholy contemplations 
of death and mortality. Sterne’s influence can also be seen in his 
second novel, Kreuz- und Querzüge des Ritters A bis Z (1793-94), 
in which the quixotic hero after various clandestine misadventures 
is finally reconciled with society. His two essays in praise of mar- 
riage, Uber die Ehe (1774) and Uber die bürgerliche Verbesserung 
der Weiber (1792), with their emphasis on female emancipation, 
also attracted much attention. In addition he published a number 
of legal, masonic and moral works as well as hymns and, in his 
youth, two comedies. His literary influence was mainly noticeable 
in J. P. F. Richter. 

BrsriocrarHy.—Sdmtliche Werke, 14 vol. (1827-39). See also J. 
Czerny, Sterne, Hippel und Jean Paul (1904) ; F. S. Schneider, Hippel 
in den Jahren von 1741-81 (1911). (K. Sc.) 

HIPPIAS, tyrant of Athens from 528/527 to 510 B.c., was the 
eldest son of Pisistratus (¢.v.), whom he succeeded. He was a 
patron of poets and craftsmen, and under his rule Athens was eco- 
nomically prosperous. Politically, he attempted at first to reconcile 
the opposition: Cleisthenes and Miltiades (qq.v.), both members 
of aristocratic families which had been hostile to the tyranny, were 
archons in the early years, and Miltiades was later (c. 516) sent 
out to take over control of the Chersonese (Gallipoli peninsula). 
But difficulties developed at home and abroad; the rise of Persia 


was already casting a shadow over Greece; and Sparta was be- 


coming more active under Cleomenes I. At home the opposition 
became restless, and when his brother Hipparchus was assassinated 
(514) Hippias was driven to repressive measures. An attempt by 
nobles in exile to force their way back failed, but in 510 the 
Spartans under Cleomenes I, influenced by the Delphic oracle, in- 


vaded Attica, besieged the tyrant’s party on the acropolis and 


forced their surrender and evacuation. 
Hippias had recently married his daughter to the son of the 

tyrant of Lampsacus on the Hellespont, who was on good terms 
with the Persian king. He hoped for restoration to Athens with 
the help of other Greeks, but when a proposal by the Spartans to 
reinstate him had been rejected by their allies, Hippias went to 
the Persian governor at Sardis. The Athenians ignored the gover- 
nor’s demand for Hippias’ restoration and at first even sent help 
to the Ionians in their revolt from Persia (498). After crushing 
the Ionians the Persians turned against Athens, and Hippias, by 
now a very old man, was with the force that crossed the Aegean 
in 490 (see GrECcO-PERSIAN Wars). He advised the landing at 
Marathon, hoping to repeat his father’s successful return from his 
second exile, but though there was a fifth column inside Athens the 
Athenian army won a decisive victory. 

Hippias is said to have died at Lemnos on the way back. 

(R. Me.) 
HIPPIAS or Eris, Greek sophist who claimed to be at home 


gations, such as the list of Olympic victors, were used by late, 
writers. His influence on contemporary thinkers was certain 
considerable but cannot now be traced in detail. 

For fragments and testimonia see H. Diels and W, Kranz, Fra i 
der Vorsokratiker, ii, 7th ed. (1954). 

HIPPO (fi. c. 450 B.C.), Greek philosopher who revived the 
belief of Thales that the world originates from water or moisture, 
was born either in Samos or at Rhegium in southern Italy. He 
held that fire first originates from water and that these try, 
operating as contrary forces, produce the physical cosmos, Bathe 
was more especially concerned with problems of medicine ad 
physiology: disease and death were due to the drying up of th 
natural moisture in the body. He was a critic of Empedocles, and. 
his physiology resembled that of the Pythagoreans, He must hay 
been well known at Athens, either personally or through his wit 
ings, since Cratinus in a comedy attacked him as an “atheist 
and he was often so designated. 

See E. Zeller, Die Philosophie der Griechen, rev. ed., vol. i (1920); K 
Freeman, Companion to the Presocratic Philosophers Be i 

HIPPOCRATES (f. 400 z.c.), Greek physician, traditionally 
regarded as the “father of medicine” and as the author of a num 
ber of medical works known as the Hippocratic Collection. 

The major source of material on his life is the biography written 
by Soranus, a Greek physician of the 2nd century a.p. According. 
to Soranus, Hippocrates was born on the island of Cos off the cosl 
of Asia Minor at a date corresponding to 460 s.c. Both Soranis 
and Plato speak of him as a member of the sect, family, guildtt 
society known as the Asclepiadae (i.e., sons of Asclepius), Ut 
fortunately nothing is known of the rights, duties or functions | 
these Asclepiadae. It is said that Hippocrates prosecuted his eat)” 
medical studies in the famous temple of Asclepius at Cos (git 
and that he traveled widely. He is stated to have taught al 
practised in Thrace, Thessaly, Delos, Athens and elsewhere, al 
to have died at Larissa at an advanced age. r, | 

The character and abilities of Hippocrates as a physician vit 
held in almost universal veneration by medical men in the agi 
which followed. Nevertheless, early references to him are va) 
scanty. He is mentioned twice by Plato with respect Cin the 
dialogues Protagoras and Phaedrus). In view of the fact 
Plato was his younger contemporary, it is surprising that he a 
not mention Hippocrates more often—especially in the Ted 
which deals with physiological subjects, There are some passagi | 
in the Platonic dialogues which have been influenced by Wt 
now included in the Hippocratic Collection. Aristotle meniti 
the name of Hippocrates once only (in his Politics) but a ae 
of parallels can be discovered between works of the Hip 
Collection and those of Aristotle, most frequently in A i 
Historia Animalium. On the other hand, Hippocrates has ha | 
detractors. Among them were the physician Andreas, aM ii 
tised in Egypt at the end of the 3rd century B.C., and Asclepl if 
of Bithynia, who practised in Rome in the 1st century Bè 4 
works have not survived. 

This uncertainty as to Hippocrates himself in no way * t 
significance of the so-called Hippocratic Collection, pee 7 
gether probably not long after 300 s.c. by the Alexandria) 
cal school and attributed to Hippocrates, whose name WS veel 
held in high veneration, The subsequent history of a Cia 
is such that it provides an ideal battleground for textual ¢ ito | 
and a vast amount of study has been expended upon I of tt 
any clearly established conclusions as to the authorsbiD | gs) 


ters W 


in all the learning of his day. He was born before the middle 
of the Sth century B.C. and was alive in 399 B.c. He is depicted 
in Plato’s Protagoras and in the Hippias Major and Hippias Minor. 
Hippias acquired great wealth and fame as a teacher throughout 
the Greek world. His vast literary output included elegies and 
tragedies as well as technical treatises in prose. He propounded 


various works other than that the Collection as a whet aeai 
“stl 


the philosophy of the school at Cos. The Collection in spe if 
Hippocratic Oath, the Aphorisms and works on various a f 
medicine—on epilepsy, on epidemics, on the treat p 
wounds, on ancient medicine, etc. There are excellen ick 
translations by W. H. S. Jones (1923) and by J. CĦ 
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Mann (1950). For the significance of the Collection in 
of medicine, the text of the Oath, and bibliography, see 
MEDICINE AND SURGERY, HISTORY oF: Early Greek and Roman 
Medicine. See also references under “Hippocrates” in the Index. 

HIPPOCRATES OF CHIOS (c. 460 B.c.), famous Greek 
gometer known for compiling a book of the elements of mathe- 
matics, thus being a precursor of Euclid; for finding the areas of 
certain lunes, i.e., plane figures bounded by ares of circles; and for 
reducing the problem of doubling the cube to that of finding two 
mean proportionals between two given numbers. 

Tradition says that Hippocrates was a merchant whose goods 
had been captured by pirates. He went to Athens to prosecute 
them, stayed in that city for a long time, attended lectures on 
mathematics and added to his income by teaching that subject. 
Aristotle's account of the story was that Hippocrates had been 
cheated by customs officers in Byzantium, and that though he was 
agood geometer, he was a poor businessman. 

The book of the elements of mathematics compiled by Hip- 
pocrates is said to have been the first of his achievements. It is 
known only through references in the work of later commentators, 
especially Proclus (c. 450) and Simplicius (c. 530). Hippocrates’ 
quadratures of lunes were based upon the theorem that the areas 
of two circles have the same ratio as the squares on their diame- 
ters, A summary of these quadratures, written by Eudemus, with 
elaborate proofs, has been preserved by Simplicius. 

The third of the achievements attributed to Hippocrates was 
the discovery that if two mean proportionals be inserted between 
number and its double, the first of these mean proportionals is 
the edge of a cube whose volume is double that of the cube that 
has the first of the numbers as its edge (see CUBE). 

See Sir Thomas Little Heath, A History of Greek Mathematics, 2 vol. 
(1921); B. L. v. p. Waerden, Science Awakening (1954). 

(B. L. v. D. W.) 

HIPPOCRATIC OATH, still taken at some universities by 
graduates in medicine, whereby they undertake to follow an ethical 
code, For the text of the Hippocratic oath, see MEDICINE AND 
Surcrry, History or, 

HIPPODROME, a Greek building for horse and chariot 
Nces, corresponding to the Roman circus. It was usually placed 
ma hill slope, so that the excavated material from one side could 
“ve for an embankment for the other. One end was semi- 
circular and the other square. The seats ran continuously around 
ie semicircle and the two long sides, in rising tiers, and down 

centre was a division. Because as many as ten chariots raced 
A time, a width of about 400 ft. was necessary. The usual 
n varied from 600 to 7oo ft. In the hippodrome at Con- 
ea much of the area was supported on tiers of great vaults 
vee of the more usual embankment. On the centre division, 
the Ag an Egyptian obelisk and a memorial column, was placed 
tiny ad bronze serpent tripod from the oracle at Delphi. Be- 
oth "| ee in 203, and completed by Constantine in 330, it was 
world e and the most splendid hippodrome of the ancient 
tatn mong its decorations were the four Greek bronze horses 
Po stand.on the façade of St. Mark’s at Venice. 
riniy CEYTUS, SAINT (c. 165-c. 235), antipope, a note- 
ome as eologian, Controversialist and martyr, was oes in 
ts (¢ es of its leading presbyters in the reign of Pope ae 
monarchi 9-217). Origen heard him lecture there in 212, The 
ù Sie Controversy was then in full swing, and Hippolytus, 
tacked as of the Logos doctrine of the apologists, savagely at- 
Modest US, and still more his successor, Calixtus, as being 
Monarcas, Patripassians (see APoLoGists, EARLY oar 
Dolytus fii When the latter became pope in a p 
Soup and w Sgust withdrew from communion, headed a dissi a 

E oficial E consecrated antipope. He maintained oppaan : 
WaS exiled leadership under Popes Urban I and Pontianus, bu 
tin of the wae the latter to Sardinia in 235 during the perseen 
Polytus ic aperon Maximinus. Both men died there, par e 
08.13 in i became reconciled with the pope. His feast day i 

Sa man west and Jan. 30 in the east. Aho; 
Mhile inde” Hippolytus conceived of God as a monad w : 

Visible, was nevertheless plural, having his Word an 


w. N. 
the history 
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his Wisdom in himself. God exteriorized the Word in the act of 
creation, and at the incarnation it became Son in the full sense. 
This teaching caused Hippolytus to be accused of ditheism, but’ he 
insisted that it did not really involve two Gods since the Word is- 
sued from the Father as light from light. In ethics he was con- 
servative and rigorist, being scandalized by Calixtus’ measures to 
extend absolution to graver sins such as adultery. As a result he 
thought of the church as a society composed exclusively of just 
men. In eschatology he defended the older millenarianism while 
trying to spiritualize it. 

Hippolytus was a laborious, learned compiler rather than an 
original theologian; his writings are too often marred by an em- 
bittered, scurrilously controversial tone. Partly because he was 
a schismatic and partly because he wrote in Greek, he was soon 
forgotten in the west. His most important work is the Philo- 
Sophumena (or “Refutation of All Heresies”), which seeks to show 
that the various Christian heresies are traceable to false pagan 
philosophies. His fragment Contra Noetum is invaluable for the 
monarchian controversy. His commentary on Daniel and his De 
antichristo illustrate his old-fashioned exegesis and eschatology re- 
spectively. The church order known as the Apostolic Tradition 
(extant only in later versions; see HippoLytus, CANONS oF SAINT) 
is now generally attributed to him, and illuminates liturgical prac- 
tice c. 217. Of his numerous other treatises only fragments sur- 
e ar Works in J. P. Migne, Patrologia Graeca, vol. x 
(1857) ; critical edition of most works in Griechische christliche Schrift- 
steller (1897—  ); critical edition of Contra Noetum in P. Nautin, 
Hippolyte contre les hérésies (1949) ; Eng. trans. of Apostolic Tradition 
with textual material well set out by G. Dix (1937). See also A. 
d'Alès, La Théologie de saint Hippolyte, 2nd ed. (1926) ; E. Amann in 
A. Vacant, Dictionnaire de théologie catholique, vol. vi, col. 2487-2511 
(1920) ; G. Bovini, Sant’ Ippolito, dottore e martire (1943); A. Donini, 
Ippolito di Roma (1925); C. Wordsworth, Saint Hippolytus and the 
Church of Rome (1853). (J.N.D.K.) 

HIPPOLYTUS, a minor divinity in Greek cult. At Athens he 
was associated with Aphrodite; at Troezen girls just before marry- 
ing dedicated to him a lock of their hair. To the Greeks his name 
suggested that he was destroyed by horses. 

In Euripides’ tragedy of the same name Hippolytus is son of 
Theseus, king of Athens, and the Amazon Hippolyta, Theseus’ 
queen is now Phaedra, daughter of Minos of Crete and sister of 
Ariadne, and Phaedra is dying of love for Hippolytus. This is the 
doing of Aphrodite, whom Hippolytus has slighted, preferring a 
life honouring the chaste and athletic Artemis, When Phaedra’s 
passion is revealed to Hippolytus, he reacts with such revulsion 
that Phaedra, who has already contemplated suicide, now fear- 
ing for her own good name and that of her children, kills herself, 
leaving a note accusing Hippolytus of having attacked her. Hip- 
polytus, loyal to an oath he has made not to tell what really hap- 
pened, is unable to defend his innocence to Theseus. Theseus both 
banishes him and calls down upon him one of the three curses 
Poseidon has given him. Hippolytus has not gone far before a 
bull of more than natural size and aspect appears from the sea 
and frightens Hippolytus’ horses until he can no longer control 
them. They smash the chariot and drag their master to death, 
Artemis appears in time to tell Theseus the truth, but not to save 
her protégé, and Hippolytus expires in the arms of his father. 

Seneca’s Phaedra treats the same story; Racine’s masterpiece 
Phèdre focuses the interest on the heroine. The theme is that 
of the biblical story of Joseph and Potiphar’s wife and, in the 
Iliad, of the story of Bellerophon (g.v.) and Stheneboea (Anteia). 

See H. J. Rose, A Handbook of Greek Mythology (1928); Edith 
Hamilton, Mythology (1942). (G. E. Dx.) 

HIPPOLYTUS, CANONS OF SAINT, a collection of 38 
canons preserved in an Arabic translation, with the title “Canons 
of the Church and Precepts written by Hippolytus, Archbishop of 
Rome, according to the ordinances of the Apostles.” The original 
text was certainly Greek and written in Egypt; the Arabic version 
may possibly rest on a Coptic translation. These canons, which 
are neither the authentic work of St. Hippolytus nor the oldest 
church order, are a later adaptation of the Apostolic Tradition of 
St. Hippolytus. The author of the canons generally follows the 
order of his source and treats the same subjects: ordinations, 
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males are aggressive and engage in battles that are Sometimes fay} 
Hippopotamuses are generally inoffensive in disposition bial 
bulls sometimes become dangerous and make unprovoked attat, 
on canoes and small boats, smashing them in their enormous AAI | 
The fat meat of the hippopotamus is much esteemed by the nal 
of Africa. Except for the ivory of the teeth, the animal is of Fa 
economic value. In“drought years large numbers of hippopoty | 
muses sometimes perish when the swamps dry up. F 
The smaller pygmy hippopotamus (Choeropsis liberiensiy) | 
about five feet long and darker in colour, lives in the streams ya 
forests and swamps of west Africa. It lives singly or in paige 
not in herds—and appears to be less aquatic in habits than 
larger species. (L. H. M. 
a ruined city, south of Kufa in Iraq, which played a 
important role in the history of the Arabs before Islam, Asti 
word itself indicates (Syriac kerta, “camp”), the town was orig. 
nally a military encampment. Under the Lakhmids, the Arab yi 
sals of Persia, Hira attained its fame and importance, As ther 
capital, it became, for at least two centuries before Islam, a c 
of diplomatic, political and military activities which invol 
Persia, Byzantium and the Arabian peninsula. The Lakh | 
adorned the town and its environs with palaces and castles, bil 
twice during the 6th century a.D. it experienced the ravages of wi 
at the hands of the Ghassanid Arabs, the vassals of Byzantium 
m It is, however, in the history of Arab culture before Islam t 
7 Hira is most important. Various aspects of material cutu 
flourished in it, and the Arabic script (according to tradition) wa 
developed there. Especially significant was Hira’s role in the di 
velopment of Arabic poetry and Arab Christianity, Toward the 
Lakhmid court gravitated some of the best-known poets in pit 
Islamic Arabia (e.g., ‘Abid, Tarafah and al-Nabighah), whileit 
Hira itself flourished the famous poet ‘Adi ibn Zayd. Even mot 
significant was its role in the spread of Christianity. As thes 
of a Nestorian bishopric, Hira exercised a strong influence OW 
the religious life of the east, and through this influence Ch 
monotheism penetrated the Arabian peninsula. 
Its fortunes closely linked to those of its Lakhmid rulers, Hin 
began to decline early in the 7th century after the Persians brought 
down the Lakhmid dynasty; in A.p. 633 the town capitulated W 
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catechumenate, baptism, prayer and discipline of the (Christian 
community. But he alters the text at his own convemence and 
makes additions of his own, for instance, on the monastic life. He 
certainly lived after the Council of Nicaea: (325), and was anti- 
Arian but not a supporter of the somoousios (see Councit). His 
creed seems related to those produced by the Councils of Antioch 
(341) and of Constantinople (360). His firm opposition to Chris- 
tians’ undertaking military service points to a period of hostility 
between church and state, so he cannot have written after the 
Roman empire officially became Christian at the end of the 4th 
century. Unlike the Apostolic Tradition the canons do not seem 
to describe an actual Christian community, Instead, they con- 
tain a mixture of apostolic fiction, ideal reform and actual prac- 
tice, like other apocryphal church orders. 

BysirocrapHy—Arabic text ed. by D. B. von Haneberg with Lat. 
trans (1870) ; German trans. based on other manuscripts by W. Riedel, 
Die Kirchenrechtsquellen des Patriarchats Alexandrien (1900). See also 
R. H. Connolly, The So-Called Egyptian Church Order and Derived 
Documents (1916); B. Botte, “L’Origine des canons d'Hippolyte,” 
Mélanges en l'honneur de Monseigneur Michel Andrieu (1956), La tra- 
dition apostolique de S. Hippolyte (1963). (Bp. B.) 

HIPPOPOTAMUS (Hippopotamus amphibius), the largest 
living nonruminating, even-toed ungulate mammal (see ARTIO- 
pactyL), which inhabited the lakes and rivers of the whole of 
Africa within historic times; it is now more restricted in distribu- 


ji 


w. SUSCHITZKY 
FEMALE HIPPOPOTAMUS (HIPPOPOTAMUS AMPHIBIUS) AND YOUNG 


tion, although plentiful in many parts of the continent, ranging 
from the upper Nile to Natal, S.Af. It occurred over most of 
Europe during the Pleistocene period and smaller species lived in 
the lands bordering the Mediterranean and in India, Burma and 


Moslem arms, It was eclipsed by Kufa, and by the fact that fe 
Abbasid caliphs did not make it their residence. Finally Hit 
vanished almost entirely, except from the literary consciousness 
of Arab poets who remembered it to point a moral or adom & al 


Madagascar. As late as 1652 hippopotamuses disported them- 
selves in the swamp now occupied by Church square, Cape Town, 
S.Af. Advancing white settlement has, however, exterminated 
them in the more populous regions. 

The hippopotamus is a large animal with a barrel-shaped body 
and short limbs; it may reach a length of 14 ft., a height of 4 ft. 
at the shoulder and a weight of 4 tons. The skin, which is 2 in. 
thick in places, is nearly hairless except for a few tufts on the 
lips, at the end of the tail and elsewhere. The colour is grayish- 
black above, lighter below, with a suffusion of pink in the lighter 
parts, The eyes and nostrils protrude so that they are above 
water when the animal is floating with the rest of the body sub- 
merged. The gape is enormous and the upper lip is thick and 
bulging; the incisor and canine teeth are very large and of con- 
tinuous growth, The incorrect statement that the hippopotamus 
sweats blood has become popular because, on the animal’s leaving 
the water, the thick, oily pinkish secretion of numerous skin glands 
is released and spreads over the skin where it dries with a slightly 
glazed surface. 

Hippopotamuses live in herds, sometimes of large size, in rivers 
and swamps and feed, mostly at night, on water plants and grasses 
and other vegetation ashore, where they often do much damage 
to crops, When under water they can swim fast and also walk 
along the bottom. On land a hippo can run as fast as a man and 
can even gallop at a faster pace for short distances. They do not 
wander very far from water. The voice is a loud grunt or bel- 
low. A single young is born after a gestation of about eight 
months; the baby often rides on its mother’s back while she is 
swimming or floating at the surface. In the breeding season the 


BrsriocraPuy.—D, Talbot Rice, “The Oxford Excavations at H 
1931,” Antiquity (1932); R. A. Nicholson, A Literary History 9 
Arabs (1907; reprinted 1953). (LA. Si 


factory and the “English House” (17th century). 
quented by Chinese ships, and during the period © wert 
persecutions the port towns of Hirado and Nagasaki (ao) 
the only ones open to foreign trade, It is the place where a 
the finest blue and white porcelains of Japan (Hiradoyeh 
produced in the 17th and 18th centuries. Ba B 
HIRATA ATSUTANE (1776-1843), Japanese thinkt tg 
tematizer, and leader of the Revival Shinto school, Ls fu 
to emancipate the native Shintō cult from Buddhist and C 
influences. He was born into a simple warrior’s family at tothe 
in northern Japan. When he was young he devoted himse i 
study of Neo-Confucianism. At the age of 20 he move’ ye 
(now Tokyo), where most of his activities developed. pae t | 
later, he came across the writings of Motoorì Norinaga, one s 
pioneers of the movement called National Learning (see Ji 
PHrLosorHy) and became Motoori’s posthumous disciple. 
trast to Motoori, who sought for the real Japanese spirit 
careful philological study of the “Records of Ancient Matt g 
Koyix1), Hirata attempted to develop a Shinto theologici gi 
which would provide normative principles for social an a 
action. In fact, his thought exerted a powerful influence 0 
ists who fought for the restoration of imperial ruwe 
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gcond half of the 19th century. 

Hirata believed that the “Heavenly Central Lord” (Ame-no- 
inaka-nushi) the first kami to appear in the Kojiki, is the su- 
reme deity, whose dynamic aspect is represented by two kami 
of “creativity” (called musubi, or the mysterious power of be- 
coming), namely, Takami-musubi and Kami-musubi, who are also 
regarded as the source of good. These three kami are in reality 
one, and the cause of process in the universe. 

Human nature, according to Hirata, is essentially good, because 
man shares in the divine substance of the kami of musubi, Hirata, 
however, accepted the existence of evil kami, and believed that 
they tempt man to do evil. Virtue does not necessarily bring 
happiness in this life, because this world is transient and the true 
life comes after death, when the condition of the soul is determined 
by the degree of one’s virtue in life, Hirata’s ideas of transiency 
ofthis world and retribution did not influence subsequent develop- 
ment of Shinto thought, however. His cosmology includes the no- 
tion of the “unseen world” (kakuri-yo), a world of departed souls 
and deities which is spatially identified with this earth. This idea, 
which was a common feature of folk beliefs, was incorporated by 
Hirata into the framework of Shint6 theology. He also advocated 
the importance of ceremonies for the ancestors. 

In spite of his strong nationalism, Hirata did not hesitate to 
accept certain features of Western science, known to him through 
Chinese translation, He even appropriated some aspects of theo- 
logical works written by Jesuit missionaries in China for his Shinto 
theology, In his later years, Hirata became increasingly critical 
of the Tokugawa feudal regime in terms of Shinto political phi- 
losophy, As a result, he was confined to his home town of Akita 
until he died on Sept. 11, 1843. 

See also SHINTO: Shint Revival. 

Bmrrocrarny —Tsunetsugu Muraoka, Studies in Shinto Thought, 
Eng. trans. by D. M. Brown and J. T. Araki (1964) ; Masaharu Anesaki, 
History of Japanese Religion (1930); J-M. Kitagawa, Religion in 
Japanese History (1966), (N. Hı.) 

HIRE PURCHASE: see INSTALLMENT CREDIT. 
HIROHITO (1901-  ), emperor of Japan, is, according 
to tradition, the 124th direct descendant of Jimmu, the first em- 
peror In Japan he is referred to as Tenno or Tenno Heika (Son 
of Heaven) , and his personal name, Hirohito, is almost never used. 
He was born on April 29, 1901, the eldest son of Emperor Yoshi- 
lito (Taishd) (g.v.). Hirohito was educated at the Peers’ school 
ind early in life developed an interest in marine biology. He 
Wrote several books based on his research conducted mostly in 
Sagami Bay. In 1921 Hirohito visited Europe, becoming the first 
town prince to travel abroad. Upon his return he was named 
prince regent when his father retired because of mental illness. 
i marriage to Princess Nagako Kuni stirred up controversy be- 
sa the Princess was not from a Kuge or court noble family, 

ch had traditionally provided consorts for the emperors. 
rtohito became emperor of Japan on Dec. 25, 1926, and his 
eh designated Showa, or “bright peace,” was charac- 
i by internal unrest and an aggressive foreign policy, cul- 

nating in World War II. Documentary evidence indicates that 
si peror had grave misgivings about war with the United States 
ATEN the great risk involved, and he tried in vain to use a 
nae apts to restrain the army and navy leaders. Accon å 
Vested ir. Japanese constitution, the “rights of sovereignty” were 
formulat the emperor, but in practice he merely ratified policies 
Was ne, ed by his ministers and advisers; In 1945, when Japan 

a ar defeat, opinion among the leaders was divided 5) Ae 
ia stip ere and those — = o BFE ENEE 

ome islands against an expecte: 5 
me caveror sided with pein peace. He broke precedent 
surende 5, 1945, when he spoke on the radio to announce Lie 
tpe esi When surrendering, the Japanese gorem e 
ae the Allies that the “prerogatives of eat oa D 
i eign Ruler” would not be prejudiced, but the a a 
Beror p Smamittal. U.S. policy proved to be to retain the € 
Const With changes in his constitutional position. In the ny 
came ‘on, drafted by the occupation authorities, the empero% 
the “symbol of the State and of the unity of the people- 
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To bring the throne closer to the people, in whom sovereignty now 
resided, Hirohito made numerous public appearances and per- 
mitted publication of pictures and stories of his personal and 
family life. The campaign to “humanize” the emperor increased 
his popularity as well as support of the emperor system. In 1959 
Hirohito permitted his oldest son, Crown Prince Akihito (b. 1933), 
to marry a commoner, Michiko Shoda. N. L) 
HIROSAKI, a town in Aomori prefecture in north Japan. 
Pop. (1965) 151,624, The fine isolated cone of Iwaki-yama, a 
mountain of pilgrimage, rises to the west. Hirosaki developed as 
a castle town, many traces of which are found in old buildings and 
street names. Products include a distinctive green lacquer ware 
(Tsugarunuri), apples and apple products. (R. B. H.) 
HIROSHIGE, ANDO (1797-1858), Japanese artist, was one 
of the last great masters of the Ukiyo-e or popular school of 
painting in Japan, a school specializing in colour prints, He was 
adopted into the Ando family but received his art name, Utagawa 
Hiroshige, from his teacher Utagawa Toyohiro. Hiroshige early 
had shown considerable artistic promise, but it was not until 
1832 that his great talent developed. On a trip between Edo 
(now Tokyo) and Kyéto along the Tokaidd road Hiroshige 
stayed at the 53 overnight stations and made numerous sketches 
of everything he saw. He published in 1832 a series of 
55 prints entitled the “Fifty-three Stages of the Tokaidé’”—one 
LAETITIA LT 7 A OE NORIA TITTA YE (HAN 
FAD AT AES sighed Ray Weh nath 
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BY COURTESY OF THE ART INSTITUTE OF CHICAGO 
“BOATS RETURNING TO YABASE,'' FROM THE SERIES "EIGHT VIEWS OF LAKE 
BIWA‘’ BY ANDO HIROSHIGE; ABOUT 1835 


for each station plus the beginning of the highway and the arrival 
in Kyoto. The success of this series was immediate and made 
Hiroshige one of the most popular Ukiyo-e artists of all time. 
Later he made other journeys within Japan and issued series of 
prints depicting the famous “Sixty-nine Stages of the Kisokaido,” 
“Views of Edo,” “Lake Biwa” and “Famous Places in Kyoto.” Re- 
peatedly new designs were executed of the 53 Tokaido views 
wherein he employed his unused sketches of previous years. He 
also designed some lovely bird and flower prints. Hiroshige’s work 
declined toward the end of his life, largely because of the demands 
of his publisher and his own need for money. It has been esti- 
mated that Hiroshige created over 5,000 prints and that as many 
as 10,000 copies were made from some of his wood blocks. Pos- 
sessing the ability to reduce the pictured scene to a few, simple, 
highly decorative elements, Hiroshige captured the very essence of 
what he saw and turned it into a strikingly effective composition. 
Snow, rain, mist, and moonlight scenes compose some of his most 
poetic masterpieces. These are the prints that so influenced the 
French painters of the late 19th century. 
idson Ficke, Chats on Japanese Prints (1915); James 
ete deur: eM acae World (1954). A (M. O. Gs.) 
HIROSHIMA, a prefecture (ken) in southwest Honshu, 
Japan, with an area, including offshore islands, of 3,255 sqmi. and 
a population (1965) of 2,281,029." The Chigoku mountains run 
along the northern boundary, and delta plains are extensively de- 
veloped along the Inland sea coast in the south, Agriculture sup- 
ports most of the population, followed by manufacturing industry 
and retail trade. Important products are rice, oranges, rush (ma- 
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terial for mats), cattle, oysters and salt, The majority of the 
factories are on the traditional small scale but large modern 
factories produce textile goods. There are shipyards at Kure 
(q.v.), Innoshima, Onomichi and Hiroshima city, the prefectural 
capital. (R. B. H.) 

HIROSHIMA, a seaport, capital of Hiroshima prefecture, 
in southwestern Japan. Population (1960) 431,336. The town of 
Hiroshima grew up on the delta of the Ota river, where the Mori 
clan built a castle in 1591 which survived until 1945. From the 
Meiji era (1868-1912) to World War II, the city was a military 
centre, On Aug. 6, 1945, Hiroshima was the first city to be struck 
by an atomic bomb—dropped by the United States air force. The 
greater part of the city was destroyed, and about 75,000 people 
were killed or died later as a result of the bombing. Reconstruc- 
tion was commenced immediately after the end of the war. New 
permanent buildings were begun about 1950 under a city-planning 
scheme. Bridges are important as the city is split into six islets 
by the river delta, and recovery began with the rebuilding of the 
Inaribashi bridge. Being the largest city in the Chūgoku and 
Shikoku districts, Hiroshima has many administrative offices and 
public-utility centres. The chief modern industries include the 
Matsuda truck factory, the Mitsubishi shipbuilding and machin- 
ery factories and the Kirin brewery. The city produces 80% of 
the needles used in Japan. 

From ancient days, Hiroshima was known for its association 
with the neighbouring islet of Itsuku-shima, site of the famous 
Itsuku-shima shrine and associated shrines and buildings includ- 
ing the Hall of a Thousand Mats, pagoda, treasure hall and torii. 
But now Hiroshima is thought of as a city dedicated to world 
peace, The Atomic Bomb Casualty commission was established 
there in 1947 to conduct long-range medical and biological research 
and to investigate the effects of radiation upon man. There are 

five public hospitals includifg the “A-Bomb hospital” and 40 pri- 
vate clinics established to give free treatment to A-bomb sufferers. 
(R: B. H.) 

HIRPINI, an inland Samnite tribe in the south of Italy, whose 
territory was. bounded by that of the Lucani on the south, the 
Campani on the southwest and the Apuli and Frentani on the 
east and northeast. To the north were the Pentri and Caraceni, 
who, with the Hirpini and Caudini, constituted the Samnite con- 
federation in the wars of the 4th century B.C. (see SAMNITES). 
The Roman policy of separation cut the Hirpini off from these al- 
lies by the refoundation of their town of Maleventum as the Latin 
colony of Beneventum in 268 B.C., and thereafter they were a 
separate unit. They joined Hannibal in 216 B.C., and retained their 
independence until, after joining in the Social War (the war of 
the socii or allies), which in their part of Italy could hardly be 
said to have ceased till the final defeat of the Samnites by Sulla 
in 82 B.c., they received the Roman franchise. Apart from Bene- 
ventum (Benevento) their chief towns were Abellinum (Avellino) 
and Aeclanum. Of their Oscan language, besides the evidence of 
their place names, only a few fragments survive. 

HIRSAU (formerly Hrrscuav), a village of Germany which 
after partition of the nation following World War II was located 
in the Land of Baden-Wiirttemberg, Federal Republic of Germany, 
is situated on the Nagold in the northeast of the Black Forest, 
3 km. (2 mi.) N: of Calw by road and 47 km. (29 mi.) W. of 
Stuttgart by road. Pop. (1961) 1,826. Apart from the ruins of 
its monastery, notable features of the village include the church 
of St. Aurelius, the 15th-century bridge over the Nagold, the 
pump room in its park, the medicinal baths, the museum and 
the sanatorium. Hirsau is on the railway from Horb to Pforzheim 

and Karlsruhe. 

Hirsau has some small manufactures, but it owes its origin 
and historical interest to its former Benedictine monastery, 
Monasterium Hirsaugiense, at one period one of the most famous 
in Europe. Its picturesque ruins, of which only the chapel with 
the library hall are still in good preservation, testify to the pristine 
grandeur of the establishment. It was founded about 830 by Count 
Erlafried of Calw, at the instigation of his son, Bishop Notting of 
Vercelli, who enriched it with, among other treasures, the body of 
St. Aurelius (Bishop of Armenia, d. Milan 383). Its first occu- 
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pants (838) were a colony of 12 monks from Fulda, disciples 
Rabanus (Hrabanus) Maurus and Walafrid Strabo, headed by f 
abbot Liudebert. During about a century and a half, under th 
fostering care of the counts of Calw, it enjoyed great Prosperi, 
and became an important seat of learning; but toward the i 
the 10th century the ravages of the pestilence combined with i3 
rapacity of its patrons, and the selfishness and immorality oti. 
inmates, to bring it to the lowest ebb. After it had been 
and in ruins for upward of 60 years it was rebuilt in 1059 at th 
suggestion of Pope Leo IX, and under Abbot Wilhelm von Hinu 
(abbot from 1069 to 1091) it more than regained its forme 
splendour, a large new monastery, dedicated to St. Peter and § 
Paul, being built. By his Constitutiones Hirsaugienses, a ney te 
ligious order, the Ordo Hirsaugiensis, was formed. 

The friend and correspondent of Pope Gregory VII, and 
Anselm of Canterbury; Abbot Wilhelm took active part in thy 
politico-ecclesiastical controversies of his time. About the end gf 
the 12th century the material and moral welfare of Hirsau yas | 
again very perceptibly on the decline; and it never afterward ro | 
into importance. In consequence of the Reformation it was sen 
larized in 1558; in 1692 it was laid in ruins by the French. A towe, 
chapel and the library hall survive, the last named having ben 
converted into a museum in 1959. The surviving ruins of | 


older monastery of Aurelius stood derelict until 1955, when they 
were converted into a Roman Catholic church, ; 

See W. Siissmann, Forschungen sur Geschichte des Klosters Hirsch 
(1903) ; R. Wagner, Hirsau-St. Aurelius (1959). (G. E. R.; R. Wa) | 

HIRSCH, MAURICE, Baron ve (Baron Mortz vi 
Hirscu aur GEREUTH) (1831-1896), German capitalist ant 
philanthropist, was born at Munich on Dec. 9, 1831. His grant 
father, the first Jewish landowner in Bavaria, was ennobled in 18315, | 
and his father, who was banker to the Bavarian king, was created 
a baron in 1869. The family for generations occupied a prominen | 
position in the German-Jewish community. At the age of 13 youll 
Hirsch was sent to Brussels to school, but when 17 years ald he | 
went into business, In 1855 he became associated with the 
ing house of Bischoffsheim & Goldschmidt, of Brussels, London 
and Paris, He amassed a fortune, which he increased by pur 
chasing and working railway concessions in Austria, Turkey ai 
the Balkans and by speculations in sugar and copper. 

While living in splendour, he devoted much time to schemes j 
the relief of his persecuted coreligionists, and took a deep interet 
in the educational work of the Alliance Israélite Universelle, 9t f 
two occasions presenting the society with 1,000,000 fr. Fors 
eral years he regularly paid the deficits of the alliance, amount | 
to several thousand pounds a year. In 1889 he capitalize F 
donations and presented the society with securities producing | 
annual income of £16,000. eit 

On the goth anniversary of Emperor Francis Joseph's acces 
to the Austrian throne Hirsch gave £500,000 for the establ ‘able 
of schools in Galicia and the Bukovina. His greatest ree 
enterprise was in connection with the persecution of the be 
Russia. He gave £10,000 for the repatriation of the pass Á 
1882 and offered the Russian government £2,000,000 for f 
dowment of a system of secular education in the Jewish pl 
settlement. The Russian government, while willing tois il 
declined to allow any foreigner to be concerned in its & i 
tion. Thereupon Baron de Hirsch devoted the money t0 paN jh 
zation scheme which should enable persecuted Jews to a nl 
themselves in agricultural colonies outside Russia. B® “itt 
the Jewish Colonization association as an English sacle 00 | 
capital of £2,000,000, and in 1892 presented to it a further in 1690 
ooo. On the death of his wife, née Clara Bischofisheim 5 i 
the capital was increased to £11,000,000, of which £1,250 af A 
to the treasury in death duties. This fund became 0° pibid 
largest charitable trusts in the world. The association, a 
from working for profit, came to possess large colonies” iy 
America, Canada and Asia Minor and adopted as its PY tibt 
alleviation of Jewish distress, including emigration and dist P gf 
agencies, technical schools, co-operative factories, sel | 
loan banks and model dwellings in the congested Russi@ 7, i 


Hirsch also founded in 18x the Baron de Hirsch funi 
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United States for the benefit of Jewish immigrants, endowing it 
vith £493,000- The activities of the trust involved helping newly 
arrived Jewish immigrants, educating them for U.S. citizenship, 
aiding them to move from the cities to smaller towns and operating 
atrade school for Jewish boys, to name only a few. By mid-2oth 
century the fund supported the Jewish Agricultural society, which 
aided farmers by means of loans and also helped to settle dis- 
placed persons on farms in the US. Baron de Hirsch’s minor 
charities were on a princely scale. While in London he distributed 
over £100,000 among the local hospitals. In this manner he dis- 

sed of the whole gross proceeds derived from his successes on 
the English turf. Baron de Hirsch died on April 21, 1896. 

(L. W.; X.) 

HIRSCH, SAMSON RAPHAEL (1808-1888), Jewish reli- 
gious thinker, founder of Trennungs-Orthodoxie (“separatist Or- 
thodoxy”), was born in Hamburg on June 20, 1808. He studied 
rabbinics at Mannheim and philosophy at Bonn university, and 
was rabbi in Oldenburg, Emden and Nikolsburg before being called 
toFrankfurt am Main (1851). There he became the leading spirit 
in the establishment of a modernized Orthodox Jewish congrega- 
tion and school system which could withstand the challenge of en- 
lightenment without abandoning the best in European civilization, 
“Torah combined with worldly wisdom” became the slogan of the 
growing “neo-Orthodox” group. Due to the efforts of Eduard 
Lasker, Prussia adopted a law (July 28, 1876) permitting Jews 
to secede from the general Jewish community and establish 
separate religious societies. Thereupon, Hirsch led his congrega- 
tion out of the community, which in his view was unfaithful to 
theLaw. Hirsch wrote Nineteen Letters (1836; Eng. trans., 1899), 
Horeb (1837), commentaries on the Pentateuch (1867-78), Psalms 
(1882), the Hebrew prayer book (1895), and edited the monthly 
Jeshurun, Six volumes of his essays were published (1902-12). 
He died at Frankfurt on Dec. 31, 1888. 

Hirsch presents Judaism as a community based on faith, aiming 
at the sanctification of life, the spiritualization of man and the 
attainment of an awareness of divine presence on earth. While 
searching for the symbolic meaning of the ritual and ceremonial 
laws, he steered clear of mysticism, In opposition to Abraham 
Geiger (q.v.) he rejected biblical criticism and the application of 
Scientific methods to the study of Judaism. Though limited to a 
Segment of Jewry, Hirsch’s influence has been lasting and deep. 

See I. Grunfeld (ed.), S. R. Hirsch: Judaism Eternal os o) 


HIRT, HERMANN (1865-1936), German philologist, who 
a in his generation the most distinguished follower of Karl 
Tugmann and the neogrammarians (Junggrammatiker); was born 
jf Magdeburg on Dec. 19, 1865. He was educated at Leipzig and 
Telburg, and appointed professor of Indo-European philology and 
Tes krit at the University of Giessen in 1912. His most original 
cot was on accent and vowel gradation, published in Der 
germanische Akzent (1895), Der indogermanische Ablaut 
oo and many articles. From these studies he went on to a 
W See sasive Indogermanische Grammatik (7 vol, 1921-37), 
Hitt ne subsequent scholar has undertaken to revise or supersede. 
profit a less knowledge of ancient texts than Brugmann but he 
elti Sarom the general advances in learning, particularly in the 
i F and Slavic fields, and he worked continually on the Germanic 
of ibe ges. He was intensely concerned with prehistory, not only 
ure, A but also of the Indo-European people and their cul- 
ie ich he treated in Die Indogermanen (2 vol., 1905-07). 
ied on Sept. 12, 1936, at Giessen: S. Lx. i 
Writer, UIUS, AULUS (c. 90-43 B.c.), Roman soldier pos 

Was sent tom c. 54 B.c. he served under Julius Caesar in Gaul, an 
Spain nt to negotiate with Pompey in Dec. 50.: He then served in 
Gaul a the east, was praetor in 46 and governor of Transalpine 
or the e was nominated with Gaius Vibius Pansa by Caesar 
March oo usnip of 43; and after the dictator’s assassination 1p 
. Ant 4, he and Pansa supported the senatorial party halinat 

n4; p US (Mark Antony), with whom Hirtius had at first sided. 
i te Consuls set out for Mutina, where Antonius was besieg- 
Fon cimus Brutus, They inflicted a serious reverse on Antonius 
allorum, and a few days later (April 21) they again de- 
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feated him in battle near Mutina, but Hirtius was killed in action 
and Pansa died of wounds. The two consuls were granted a pub- 
lic burial in the Campus Martius; traces of Hirtius’ tomb have 
been found, including a stone inscribed A. Hirtius A.f. Hirtius 
was also a writer: he is almost certainly the author of the con- 
tinuation of Caesar's Commentaries, the eighth book of the Gallic 
War, and probably also of the history of the Alexandrine War, 
although he did not himself serve in it. His language is good, but 
his style is monotonous and lacks vigour. He was a personal friend 
of Cicero, but his correspondence with him, which was published 
in nine books, has not survived. 

See O. Seel, “Hirtius,” Klio Beiheft (1935) ; A, Degrassi, Inscriptiones 
Latinae Liberae Rei Publicae, no. 419, p. 257 (1957). (H. H. Sp.) 

HIRUDINEA, the class name for leeches, annelid worms popu- 
larly known for the bloodsucking habits of most of the group. 
See LEECH; ANNELIDA: Leeches. 

HIRUNDINIDAE, a family of songbirds, sparrow-sized and 
of graceful flight, that includes swallows and martins. See SwAL- 
Low; Martin. 

HIS, WILHELM (1831-1904), Swiss-German anatomist, one 
of the leading embryologists of his time and an authority in the 
embryology and anatomy of the brain, was born in Basel on July 9, 
1831. As a medical student in Berlin, His received lasting im- 
pressions from the great anatomist and physiologist Johannes 
Peter Müller (g.v.) and from the embryologist Robert Remak. 
Afterward he studied in Wiirzburg under Rudolf Virchow and the 
histologist R. A. von Kölliker (gq.v.). Before taking his M.D. in 
Basel he visited Prague, Vienna and Paris and returned a few years 
later to Paris to attend the lectures of the neurologist C. E. Brown- 
Séquard. This background, and publications on the histology of 
the cornea of the eye and the lymphatic organs, gained him the 
professorship of anatomy and physiology in Basel at the age of 
26, Fifteen years later he was called to Leipzig, where he estab- 
lished a new institute of anatomy, and where he remained until 
his death, on March 1, 1904. He and the physiologist Karl Lud- 
wig were mainly responsible for the eminence of the Leipzig medi- 
cal school in the late roth century 

His’s work in embryology covered the entire development from 
the early stages to the definite form of the organs, especially of 
the brain, and of the body as a whole. His discovery that the in- 
dividual nerve fibre originates from a single nerve cell became 
the cornerstone of the neuron theory of the nervous system. 
Stressing mechanical factors as immediate causes of developmental 
changes, he stimulated later work in experimental embryology. 
His method of enlarged plastic reconstruction of embryonic organs 
from serial microscopic sections played an important part in the 
advancement of embryology. Asked for his opinion about the 
identity of a skeleton that was supposed to be that of Johann 
Sebastian Bach, he developed an anthropological method which 
has since been used repeatedly for the identification of a skull as 
that of a historical person. 

His’s son, also WILHELM His (1863—1934), professor of medi- 
cine in Berlin, is known for his contributions to the physiology 
and pathology of the heart and as the discoverer of the bundle of 
specific muscle fibres (bundle of His) in the septum of the heart 
which transmits the nervous impulse from the atria to the ventri- 
cles. (F. Wy.) 

HISHAM IBN AL-KALBI (Asvu-at-Munpuir HISHAM 
IBN MOHAMMED IBN AL-SA’IB Au-Katpt) (d. c. 819), Arab his- 
torian, who wrote a valuable account of the genealogies of the 
ancient pre-Islamic Arabs. He was born in Kufa but spent much 
of his life in Baghdad. Like his father, who was also his teacher, 
he devoted his energies to collecting information about the history 
and descent of the Arabs. He died in Kufa about 819. He is said 
to have written 140 works, most of which are lost. His account of 
the genealogies of the Arabs, which is continually quoted by Abu- 
al-Faraj al-Isfahani (qg.v.) in his Kitab al-Aghani, has been pre- 
served only in part; one of his works has survived intact, Kitab al- 
‘Asnam (Eng. trans., The Book of Idols, with introduction and notes 
by N. A. Faris, 1952). i : 

HISPANIOLA, the second largest island of the West Indies 
(q.v.), divided politically into the Republic of Haiti (République 
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THE DISPOSITION OF HAITI AND THE DOMINICAN REPUBLIC ON HISPANIOLA 


d'Haïti) and the Dominican Republic (República Dominicana). 
The island has been known by various names. Christopher Co- 
lumbus, discoverer of the island in 1492, named it La Isla Española, 
supposedly from which it was anglicized to Hispaniola. During 
Spanish colonial times it was commonly called Santo Domingo, 
after the capital city, and this name is still sometimes used. In 
English-speaking countries the form became San Domingo. The 
entire island has also been referred to as Haiti, supposed by some 
to be the precolonial name used by native aboriginal Indians 
(Arawaks) who also called it Quisqueya. Hispaniola is the name 
given to the island by the United States government. 

The shape of the island can be described as resembling a lobster’s 
claw with the western pincers open as though ready to grasp the 
island of Gonâve. Several large peninsulas extend from the main 
body of Hispaniola. The southwestern peninsula of Haiti reaches 
more than 120 mi. and the northwestern peninsula extends about 
5o mi. The greatest length is nearly 400 mi. and the greatest 
width is 150 mi. The area is 29,418 sq.mi., of which nearly two- 
thirds (18,703 sq.mi.) is in the Dominican Republic and the re- 
maining, western section (10,714 sq.mi.) is in Haiti. 

Hispaniola’s location is tropical, between latitude 17° 36’ (Cape 
Beata) and 20° 04’ N. (Tortuga Island) and from longitude 68° 
20° (Cape Engaño) to 74° 29’ W. (Cape Irois). This location 
on the northern flank of the Caribbean sea furnished an excellent 
position for control of Spanish expansion to Cuba, Mexico, Panama 
and.South America during the early colonial period. 

The rest of this article deals with the geography of the island. 
For its histary, people, administration, social conditions and econ- 
omy see Dominican REPUBLIC and HATTI. 

Geology and Structure—The general structure of Hispaniola 
is geanticlinal, with the oldest rocks exposed in a broad belt 
through the centre of the island and the younger rocks flanking 
each side. The foundation is composed of igneous and meta- 

morphic rocks, such as granite, schist and serpentine, of pre- 
Cretaceous age. The strata that were folded in Late Cretaceous 
time were also intruded by diorites. The ruggedness and irregu- 
larity of Hispaniola, however, are not primarily the result of 
folding, but of intense faulting. The Cordillera Central is much 
deformed, being faulted along several different axes. Faulting, 
accompanied by some folding, began in the Late Oligocene and 
continued during the Miocene-and much of the Pliocene. The Late 
Cenozoic uplift resulted in the Cordillera Central being lifted con- 
siderably higher than it stands now and in the uplift of the Cordil- 
lera Septentrional, The Pliocene orogeny also probably produced 
the great faulted valleys of the Cibao and San Juan rivers and Lake 
Enriquillo, along with the Artibonite river, after which they re- 
ceived the deposition of great quantities of sediments from the 
mountains. Crustal movements are still in progress. 
The alignment of features is dominantly east-west in the south- 


Dominican Republic with Monte 
Tina and Pico Trujillo as th 
loftiest peaks. The highest elevation in the northern cordillera 
is 3,993 ft. and in the southern mountains 5,350 ft. The south- 
western peninsula is the most elevated part of Haiti, rising to 
8,793 ft. about 15 mi. W. of the Dominican border. The islandi 
unusual because the basin of Lake Enriquillo in southwestem 
Dominican Republic has land below sea level, the surface of the 
lake being about 150 ft. below sea level. 

The main rivers draining Hispaniola are the Yaque del Note 
(248 mi. in length) and the Cami in northern! Dominican Reputlc 
and the Yaque del Sur in the south, and the Artibonite in Haiti 
Hispaniola’s coast line, though much indented, has relatively for 
deepwater, protected anchorages. } eh 

Climate.—The climate of Hispaniola can be described asm 
ified tropical, resulting from the location of the island neat the 
outer margin of the tropics and the somewhat complex mema 
and valley structure. The influence of the steady trade wit 
which blow from the northeast in winter and from the east 
southeast in summer, is felt in both temperature and moist 
conditions, which vary according to exposure and elevation 

Temperatures are constantly high near sea level, but iren 
temperatures occur occasionally at moderate elevations ney 
centre of the island. Average temperatures range from 72 i i 
C.) in January and February to 83° F. in July and August. a 
age extreme temperatures rarely go above 95° F. or below t ; 

Rainfall is abundant in much of the island, averaging abel 
in. annually over-all. Seasonal rainfall is highest in the southet 
sections during the months of May to November with a E 
dry season. In the north the seasonal emphasis is reversed 
the wettest season occurring from December to April, ot 
summer is less rainy rather than really dry, The driest ani be 
are the leeward plains, such as the lower Yaque del Nortesti 
basin of Enriquillo, where rainfall is less than 30 in. e 

Hurricanes occasionally strike the island, sometimes ve 
serious damage. They may occur between August and Nov 
and generally cross from south to north. M red bY 

Vegetation.—More than 60% of Hispaniola is COV ig 
forests and woods and an additional 15% is classed Bi 
land. The Dominican Republic has a higher proportion 0f eysi 
still in forests than does Haiti, in part because of the lowe? o 
of population. Large tracts of land in the eastern peA i 
Dominican Republic are still covered by forests, whereas ted be 
even the steep mountain slopes of Haiti has been d i 
cause of the great population pressure for cultivated inds 4 

The humid slopes of the mountains facing the trade i phet 
still clothed in dense forests. On the leeward slopes 4" në 
the rainfall is distinctly seasonal are more open stands. |i 
higher elevations of the Cordillera Central and in ne, O 
mountains of southeastern Haiti are extensive stands of p j” 
the driest plains, as in western Dominican Republic 


_Artibonite plain of Haiti, forests give way to scrubby growth and 
even desertic plants, except along the river courses. Scattered 
hee growth occurs in semiarid savanna grasslands. The stately 
royal palm (Roystonea regia) is widely distributed and is an ex- 
tremely useful tree. Other than the valuable pine stands, the 
chief timber resources are mahogany, cedar, lignum vitae (Guaja- 
cum oficinale) and logwood (Haematoxylon campechianum). 

Mangrove por pa common along RE te where tidal mud 

ats are formed. fhe largest areas are the head of Samana ba: 
A ther coast east of Cap-Haïtien and around Gonave mg 

Animal Life.—There are a great variety and number of insects, 
put aside from some domestic animals which have been introduced, 
larger animal species are lacking. Before the arrival of the Span- 
jards land mammals were rare except for rodents. There is a great 
variety of birds and marine fishes, as well as mollusks, which are 
typical of the West Indian region. There are a few nonpoisonous 
snakes, Scorpions, centipedes and some large spiders are poison- 
ous, but their bites are not usually fatal. 

Land Use.—The major geographical features of Hispaniola are 
arranged in nearly parallel systems of mountains alternating with 
plains. Because of the existence of several distinct mountain 
systems and related plains, a large number of major regions could 
bedelineated. In general, the mountains are forested and sparsely 
populated. Coffee growing is the chief agricultural activity and 
this enterprise is spread through most of the mountainous regions 
of Hispaniola in the humid areas. 

The most populous plains region is the long and highly produc- 
tive plain extending from Samana bay northwestward to the north- 
em coast of Haiti. In the humid eastern section, called the Vega 
Real (Royal plain), many crops are grown, the chief commercial 
one being cacao. Tobacco is dominant in the upper Yaque plain 
and irrigated rice in the semiarid lower plains, while sugar cane 
dominates the Plaine-du-Nord of Haiti. The southern plains 
of Hispaniola are also productive, though irrigation is necessary 
in many areas because of deficient rainfall. Sugar cane is by far 
7 niin crop and livestock grazing is also very sipit On 

e Haitian plains, cotton is also an important commercial crop 
and food crops assume great significance. (D. R. D.) 

HISSAR, a town and a district in the Ambala division of the 
Punjab, India. The town (headquarters of the district) is situated 
near the Sirsa branch of the Western Jumna (Yamuna) canal, 97 
a ait of Delhi. Pop. (1961) 60,222. It is completely ay 

led by a wall with four gates. Jama mosque and remains 0 
Feroze Shah’s palace are buildings of historical significance. There 
ate two arts and science colleges and a veterinary college, all 
affliated to Panjab university, Hissar has one of the biggest 
government livestock farms (40,663 ac.) in northern India; 

nists; sheep, goats, mules and cattle are bred there, the bulls 
sng of the finest quality. The town is linked with Rewari, 
ozepur and Ludhiana by rail and is also served by roads. 

if a Was founded in 1356 by the emperor Feroze Shah Tugh- 

i} WHO constructed a canal from the Jumna river to supply it 
de: the canal decayed during the 18th century owing a 
nie a tacks by marauders. Hissar was largely depopulate: 

amg the famine of 1783, but was afterward occupied by the 
lied Adventurer George Thomas, who built a fort and repopu- 
aes District lies along the northeastern border of the Thar 
for the man (1961) 1,299,471. Area 5,380 sqmi., The sae 
sand di lost part is a level plain; the southern part is dotted wit 
iin saes, and around Tosham are the outliers of the Aravallis, 
ta ae hills of rock. The northern part of the district is a 
only Bu? and the sand dunes are absent. The Ghaggar is its 
the eee and its supply of water is uncertain, The climate of 

ea is dry; average annual rainfall is meagre (14.62 a 
Jul essicating winds blow from the middle of March un 
ing jpn the total area, 72% is under cultivation, 20% of this be- 
cial, n° by the Western Jumna, Bhakra, Sirhind and Ghaggar 
failures Because of uncertain rainfall and limited irrigation, ahs 
ley, ree, frequent. The principal crops are millets, gram, yi 

chief” cotton and sugar cane, the last three being irrigated. 

lef trading centres are Hansi (pop., 1961, 33,712), Sirsa 
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(33,363) and Bhiwani (58,194), which has cotton textile mills, an 
industrial school and two colleges. (O. P. B.) 

HISTAMINE, a substance with varied and dramatic phar- 
macological effects, is found in extracts of all living cells, both 
animal and plant. Identified in 191o by G. Barger and H. H. 
Dale, the compound itself, or a substance very similar to it, has 
been incriminated in certain types of headache, and in initiating 
the chain of events called triple response, reddening, flare and 
wheal, which is producible by heavy stroking of the skin. It is 
one of the irritating ingredients present in wasp venom, bee stings, 
heads of gnats and also in nettles. Above all, it is alleged to be the 
substance which is responsible for some of the symptoms of al- 
lergic and anaphylactic reactions such as asthma, hay fever, 
urticaria or hives (similar to the triple response) and serum sick- 
ness. Histamine is presumably always present in body tissues, 
but in an inactive, bound form which may be converted to the 
free, active compound in response to various stimulants. If all 
the histamine bound in the tissues of a human being were released 
at one time, the amount would be lethal. A quantity sufficient to 
kill an animal on injection is quite ineffective when given by mouth, 
however, since it is rapidly destroyed or inactivated in the in- 
testine. 

Histamine causes a contraction of the smooth musculature of 
some structures such as the lungs and the uterus. In asthma, the 
bronchioles of the lung are acutely obstructed because of exudate 
formation and muscular spasm caused by histamine, It also brings 
about capillary dilatation associated with an increased capillary 
permeability that.leads to concentration of the blood. Intravenous 
injection in man of as little as 0.5 to 1 mg. produces headache, 
a marked dilatation of capillaries and arterioles, associated with 
the appearance of “blushing” and a lowering of blood pressure. 
These and still other responses may vary quantitatively and even 
qualitatively with different species of animals. The uterus re- 
sponds to histamine (at term or immediately post partum) by 
contracting, but this action on the uterus is not employed clinically 
because of the many other and undesirable effects. 

Some of the actions of histamine are put to practical use. Thus 
this remarkably versatile agent is the most potent known stimulant 
of the secretion of gastric juice, especially gastric hydrochloric 
acid. The doses which elicit this effect are smaller than those 
required to produce any of the other actions. Hence histamine is 
an important diagnostic tool in gastric function tests. Absence 
of an acid-secreting response may be associated with gastric 
carcinoma. Furthermore, observation of the separate components 
of the triple response produced on intradermal injection of 
histamine is used to ascertain the presence of a normal local 
arterial blood circulation and a functioning local peripheral nervous 
system. 

Although a great deal of information has been uncovered con- 
cerning the responses to histamine, its precise role under normal 
physiological conditions and the exact mechanisms whereby it 
produces its various effects were, even 50 years after its dis- 
covery, only incompletely understood. It appears certain, how- 
ever, that histamine is formed in the body from the amino acid 
histidine, a harmless and indeed essential component of dietary 
protein, by removal of carbon dioxide in an enzymatically catalyzed 
decarboxylation reaction. Histamine is destroyed in the body by 
oxidative deamination in the presence of the enzyme histaminase, 
or it may be inactivated by enzymatic acetylation. In solid form, 
histamine can be obtained as white deliquescent needles. It has 
the following chemical structure: 


NH——\CH 


a 


HC 


N———C—CH; CH: NH: 


The ring component is known as imidazole, and histamine may 
be called 6-aminoethy] imidazole. 
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The ill favour accorded to the word histamine is evidenced by 
the wide use made of the term antihistamine or antihistaminic. 
This denotes a group of substances that have a remote structural 
resemblance to histamine and block it in many but not all of its 
actions. The antihistaminics have been used with success clinically 
to give temporary relief in many allergic conditions. 

See also references under “Histamine” in the Index. 

BIBLIOGRAPHY.—L, Goodman and A. Gilman, The Pharmacological 
Basis of Therapeutics, 2nd ed. (1955) ; J. M. Robson and C. A. Keele, 
Recent Advances in Pharmacology, 2nd ed. (1956); F. Sollmann, 4 
Manual of Pharmacology, 8th ed. (1957). (B. V.; H. C. F.) 

HISTIAEUS (d. 494 or 493 B.c.), tyrant of Miletus under 
the Persian king Darius I. According to Herodotus he rendered 
great service to Darius while he was campaigning in Scythia 
(513) by persuading the tyrants of other cities not to destroy the 
bridge over the Danube by which the Persians were to return. 
Choosing his own reward, he acquired territory near Myrcinus on 
the Strymon river in Thrace. The success of his enterprise led to 
his being recalled to Susa, where he was virtually a prisoner of 
Darius, Aristagoras, son-in-law of Histiaeus, becoming ruler 
of Miletus in his stead. 

Having failed against Naxos in a joint expedition with the 
satrap Artaphernes, Aristagoras began to stir up the Ionians 
to revolt, encouraged, according to Herodotus, by a secret mes- 
sage from Histiaeus (c. 499). Histiaeus persuaded Darius that 
he could quell the revolt and was allowed to leave Susa. 
On his arrival at the coast, however, he found himself sus- 
pected by the satrap and was ultimately driven to establish 
himself as-a pirate at Byzantium. After the total defeat of the 
Ionian fleet at the battle of Lade (c. 495), he made various at- 
tempts to re-establish himself but was captured and crucified by 
Artaphernes at Sardis. à 

The theory of Herodotus that the Ionian revolt was caused by 
the message of Histiaeus alone is incredible; there had already 
been a Greek revolt ¢. 513 in the Bosporus and Hellespont area 
(see GRECO-PERSIAN WARS). 

See Herodotus, iv, 137 ff.; v, 11; 25 ff.; vi, 1-30. 

HISTOLOGY, the study of tissues, is that branch of biology 
concerned with the normal microscopic structure of plants and ani- 
mals and with those aspects of the behaviour and function of liv- 
ing organisms that can be studied with the microscope. To place 
this study in relation to other morphological sciences, it is impor- 
tant to realize that there are several dimensional levels of struc- 
tural organization in multicellular organisms. The cell is the 
smallest unit of structure that exhibits all of the characteristics of 
living matter; its study is called cytology (see CELL). A tissue is 
an aggregation of cells and their derivative intercellular substances 
that work together in the performance of a particular specialized 
function; their study is histology. An organ is a larger structural 
unit, usually visible to the naked eye and composed of two or 
more tissues; investigation at this level is called organology. A 
group of organs that co-operate to promote one of the general 
bodily functions is called an organ system (e.g., the circulatory 
system comprises the heart, arteries, capillaries and veins) ; Studies 
at this relatively gross level constitute systematic anatomy (see 
Anatomy, Gross). 

Although, strictly speaking, histology deals with the tissues, it 
is somewhat arbitrary to make a distinction between this area of 
study and cytology inasmuch as investigation of the characteristic 
patterns of association of cells that make up the tissues cannot 
profitably be pursued without regard for the various types of cells 
involved; thus histology embraces much of cytology. 

The terms histology and microscopic anatomy are often used in- 
terchangeably, but a fine distinction can be drawn between the 
two studies: histology relates to tissues as such, whereas micro- 
scopic anatomy deals with tissues as they are arranged in larger 
entities such as organs and systems. In this sense microscopic 
anatomy may be thought of as equivalent to organology (see 
Anatomy, Mrcroscoric). 

This article is concerned exclusively with animal tissues; for a 
discussion of plant tissues, see PLANTS AND PLANT SCIENCE: 

Anatomy of Plants: Minute Structure. 
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KINDS OF TISSUE 4 

Traditionally four basic tissues are recognized in th 
higher animals: epithelial, connective, muscular an 
These represent specializations for the performance of 
bodily functions of interchange with the environme 
nance of structural integrity, locomotion and integral 
tional activities. Each of these basic tissues can be fi 
divided into a number of morphologically identifiabl 
of cells and intercellular substances that perform mo 
functions. 

Epithelial Tissue—Epithelium is composed of 
associated in continuous sheets, covering external or in 
faces. It therefore forms the interface between the o 
its environment. On external surfaces it is specialized, b 
tion of an impervious superficial layer, for protection agains 
iccation or invasion. On internal surfaces, as in the linin 
alimentary tract, it is structurally adapted for absorptio 
tion and excretion. Where a greater volume of secretio 
quired than can be supplied by a plane surface, the epith 
evaginate to form ridges or folds that greatly increase the 
area or it may invaginate to form a system of branching 
lined by secretory cells, that constitute a gland. Beca 
develop as outgrowths of epithelium-lined surfaces, most. 
communicate with an internal or external body surface 1 
through which they discharge their secretory product; 
called exocrine glands. Certain glands, however, lose th 
nection with the epithelial surface from which they ori 
veloped in embryonic life and become organized in clum} 
cords of cells arranged in intimate relation to sinusoid 
capillaries; such glands, which secrete directly into 
stream, are called endocrine glands (see ENDOCRINE G 
GLANDs), AN 

For descriptive purposes epithelia are classified on the! 
the shape of the cells (squamous or flattened, cuboidal, col 
their arrangement in a single layer (simple) or in multi 
(stratified) and the presence or absence of surface speci 
(e.g., ciliated or nonciliated; keratinized or nonkeratini: 
a single layer of flattened cells such as is found lining the p 
neal cavity is described as a simple squamous epithelium. 
term keratinizing stratified squamous epithelium is applied’ 
multiple layers of flattened cells that comprise the epi le 
which the superficial cells become transformed into dead 
consisting largely of keratin. Simple columnar epitheli 
in the digestive tract, the ducts of glands and the 
oviduct. Not all of the cells making up an epithelium ar 
sarily of the same type. Cells bearing cilia may be in 
with nonciliated absorptive cells or mucus-secreting 
The stratified germinal epithelium of the testis consists of: 
heterogeneous cell population including sustentacular 
germinal elements in various stages of their maturation 
matozoa. Epithelial cells may be highly modified to fo 
sensory receptors as in the retina, ear, taste buds, etc. 
layers of flat cells lining the vascular system and the larg 
cavities (pleura, peritoneum, etc.) are sometimes ¢ 
endothelium and mesothelium respectively. (See EP 

Connective Tissue—This tissue consists of cells, 
amorphous ground substance. The relative proportion: 
three constituents vary greatly from one region of th 
another. In loose areolar connective tissue the extracellula 
ponents consist of randomly oriented, loosely interwoven | 
nous and elastic fibres embedded in a gelatinous ground 
Fibroblasts, the principal cells of connective tissue, 
macrophages are deployed along the fibres; a sparse pop 
free cells, including lymphocytes, mast cells, eosinop™ 
plasma cells, migrate through the interstices in this 100 
framework. In dense collagenous connective tissue, 
the dermis of the skin and the capsules of various o! 
collagen fibres, aggregated in heavy wavy bundles, 
dominate over other components. Tendon is a form of den 
nective tissue that is relatively acellular and has a På 
regular, parallel arrangement of closely packed collagen fibi 
gives it remarkable tensile strength. In cartilage the g! 
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A VARIETY OF TISSUES IN MICROSCOPIC PREPARATIONS 


l-3. Intest nal e 
pithelial cells of guinea pig (magnification, X 1440): 
i itochondria; 


3 living, unstained; 2, stained supravitally to show mi a 
a {tioned and stained with haematoxylin-eosin (as in 4, 6, 7, 
4. Nerv, 
ee falle—two large, several smaller—from monkey brain (about 
. B 
one (pink and purple), surface layer of bone-forming cells (blue) 
6. gn,ind bone marrow cells; stained, haematoxylin-eosin-azure II (X 710) 
all intestine of man, composed of epithelium thrown into villi 
{22ve), smooth muscle (light blue) and connective tissue (pink, 
elow) (X 27) 


7. Thyroid gland of man: cuboidal epithelium surrounding masses of 
colloid (pink) containing vacuoles (X 640) 

8. Pancreas of man: glandular cells, which secrete pancreatic juice, border 
an islet of Langerhans (orange-stained cells are believed the source 
of insulin); stained, Mallory-azan method (X 605) 

9. Heart of man: cross-striated cardiac muscle (red) with darker inter- 
calated disks, connective tissue (pink) and lining layer of endo- 
thelium (right) (X 190) 

10. Trachea of man: ciliated epithelium (above), covers a layer of con- 
nective tissue with glands, a thick band of cartilage (dark purple) 


and connective tissue (pink) (X 27) 
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Connective tissue showing granulated mast cells 
along a venule. The smaller ce mainly 
fibroblasts 


Simple columnar epithelium of the intestine; the 
unicellular glands, goblet cells, contain gree! 


staining secretion 


Simple columnar epithelium of small [nl 


Simple low columnar epithelium lining the 
and two goblet cells 


A blood smear with many red blood cells and a 
collecting ducts of the kidney showing striated bord 


white blood cell 


strat 

Stratified squamous epithelium of the skin of the Ciliated epithelium from the alimentary atal i T nonkeratinizind "a 

finger tip. The upper layers of cells, stratum tract of a mussel. Epithelium similar to Beaten tee o maiya, (OUNI 
this lines the respiratory tract and para- cavity 


corneum (right), are dead; those below the red 
stained stratum lucidum (middle right) are liv- nasal sinuses of man and other mammals 


ing. A coiled sweat gland penetrates the epider- 
mis 
MICROSCOPIC VIEWS OF ANIMAL TISSUE 
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most plentiful component; the cells are isolated in 
lacunae in an abundant hyaline matrix reinforced by collagenous 
or elastic fibres. In bone, also, the extracellular components 
redominate. The bone cells and collagen fibres are laid down 
jn concentric lamellae of bone matrix that is heavily impreg- 
nated with calcium salts. The blood-forming (hematopoietic) tis- 
sue is a highly cellular variant of connective tissue, with a dense 
population of cells in various stages of differentiation into the 
mature leucocytes and erythrocytes of the circulating blood. (See 
Bioop; CONNECTIVE AND SUPPORTING TISSUES.) 

Muscular Tissue—Muscle consists of multinucleate, syncytial 
fibres or end-to-end associations of individual cells in which the 
contractile property of protoplasm has developed to an unusual 
degree. Two general types of muscle may be distinguished, 
smooth and striated (including cardiac muscle). Smooth or plain 
muscle is composed of elongated fusiform cells with a single cen- 
tral nucleus, It contracts relatively slowly and is not under vol- 
utary control. Muscle of this type is found in the wall of the 
alimentary tract, the walls of blood vessels, the uterus, the urinary 
bladder and in various other hollow viscera. It provides motiye 
power for, among other processes, digestion, circulation and ex- 
cretion, Skeletal, striated or striped, muscle is made up of cylin- 
drical syncytial fibres of indefinite length that have multiple, 
peripherally placed nuclei and contain large numbers of contractile 
myofibrils that exhibit a characteristic repeating pattern of cross 
striations, Muscle of this kind is widely distributed as part of 
the locomotor system of the body. It contracts rapidly and is usu- 
ally under voluntary control. Cardiac muscle, also cross striated, 
isso unlike locomotory skeletal muscle, in its branching plexiform 
organization and in being composed of individual cellular units 
with centrally placed nuclei, that it is often considered in a sepa- 
rate class. It has an intrinsic rhythmicity of contraction and is 
not ordinarily under voluntary control. (See MuscLe anD Mus- 
CULAR System: Microscopic Structure and Function.) 

Nervous Tissue.—This tissue is composed of neurons, cells 
that receive, initiate and conduct impulses, and supporting. cells 
called neuroglia, There are at least two varieties of glial cells and 
an indeterminate number of different kinds of neurons. A neuron 
generally has a centrally placed vesicular nucleus and a large stel- 
late cell body with three or more tapering processes. The proc- 
Bee of two kinds : two or more short branching processes 
a pends and a single longer process called the axon. Axons 
ae e relatively short, ending in contact with the dendrites of 
ig Frons in the central nervous system, or very long, extend- 

m the brain or spinal cord to muscles in the extremities, as 
much as two or three feet away from the central nervous system. 
ae may be enclosed only in a sheath of Schwann cells or they 
‘ enveloped in a thick, laminated myelin sheath, which is 

Specialization of the membrane of the Schwann cells. 
af the iar of the central nervous system consists mainly 
Gries A pus of neurons, whereas the white matter is largely 
iene of tracts of myelinated axons, It is the myelin sheaths 
fea oe that give the white matter its glistening white ap- 
Dyelinated he peripheral nerves consist of mixed bundles of 

fate and unmyelinated axons whose cell bodies lie in the 
VStar arous System or its associated ganglia. (See NERvoUS 

EM: Histology.) 
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op tstoloist seeks to understand and describe the structure 
fness yf us and tissues in relation to their function. The use- 
however piece examination in the living condition 1s limited, 
bes not. y (1) the natural transparency of the tissues, which 
ir ee easy differentiation of their components, and (2) 
tion and iderable thickness, which interferes with transillumina- 
Produces a confusing superimposition of parts. It is 


therefor 
e usuall: a i illed, chemically pre- 
Served (fed) y necessary to work with killed, cl ie 


stance is the 


ed li : 
Contacte t and can be stained with various dyes to increase the 
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histological method would be one that would result in minimum 
deviation from the condition in the living state and yet permit 
maximum resolution of the various components. This goal is diffi- 
cult to attain and countless methods of preparing tissues have 
been developed that claim in one way or another to approach this 
ideal more closely. 

Examination of Living Tissues.—Because it is difficult to 
reconstruct dynamic events from the study of fixed images, the 
examination of living tissues in situ (in its natural place) continues 
to be an important part of histology. A few serous membranes 
such as the mesentery and the omentum are thin enough to be 
examined directly at reasonably high magnifications while they are 
kept moist and at body temperature in a warmed chamber on the 
microscope stage. Methods are available for immobilizing a tad- 
pole for days or weeks to permit microscopic examination of the 
tissues in the thin transparent portions of its tail. Permanent 
transparent chambers can be inserted in the ear of a rabbit. - Using 
such preparations, observations have been made on such varied 
subjects as the capillary circulation, growth of blood vessels and 
nerves, the development of muscle and adipose tissue, etc. Cer- 
tain tissues can be transplanted to the anterior chamber of the eye 
of experimental animals where they can be observed directly 
through the transparent cornea. Mobile organs with long vascular 
pedicles can be temporarily brought outside the body for proper 
illumination and microscopic examination. In this way the circu- 
lation of the spleen has been clarified, the liberation of secretion 
by the pancreatic cells has been observed and, in exteriorized 
ovaries, the process of ovulation has been recorded cinematograph- 
ically. These several methods for studying living tissues yield 
information that could not be obtained in any other way. 

Tissue and Organ Culture.—The discovery by Ross Harrison 
in 1907 that nerve cells of larval amphibians can survive, function 
and multiply in suitable natural media outside the body introduced 
the method of tissue culture. Efforts have since been made to cul- 
tivate in vitro (literally, “in glass”; że., in laboratory vessels) 
most of the cell types in the body. Technical advances in this 
field have made it possible to develop clones from single cells 
and to cultivate certain pure cell strains almost indefinitely in 
chemically defined culture media. These isolated cells, flattened 
against the glass surfaces of the culture vessel, are particularly 
favourable for cytological observation and micromanipulation. 
The phase contrast microscope provides a means of converting 
differences in refractive index of the cell components into differ- 
ences in intensity. Thus the organelles of living cells can be seen 
in nearly as good contrast as in killed and stained preparations 
and their behaviour can be recorded cinematographically. 

Embryonic organ rudiments explanted in organ cultures will 
often continue to grow and differentiate in vitro. Although such 
preparations are too thick to observe directly, they can be fixed 
and studied in histological sections. The isolation of such rudi- 
ments from the complex environment of the intact organism aids 
in the analysis of factors controlling differentiation. (See also 
TissvE CULTURE.) 

Smears.—The cellular contents of the blood and various body 
fluids may be spread in thin films and examined either fresh or 
after fixation and staining. This method is of great value in the 
clinical examination of blood and in the screening of vaginal 
smears, sputum and other body fluids for the diagnosis of cancer. 

Vital Staining.—Some dyes of relatively low toxicity can be 
injected into living animals (vital staining) or applied to surviving 
cells and tissues newly removed from the body (supravital stain- 
ing) and are taken up selectively by certain cells or tissue com- 
ponents. This method can be used to evaluate the phagocytic 
capacity of cells or can be employed as a means of tagging cells 
and following their subsequent movements. 

Examination of Fixed Tissues——For proper examination 
with the optical microscope at high magnification (up to 1,500 
diameters), tissues are prepared by chemical fixation or harden- 
ing, embedding, sectioning, staining and mounting between a glass 
slide and a cover glass. The purpose of the fixing fluid is to kill 
the tissue rapidly and preserve it in as lifelike a state as possible. 
To obtain sufficiently thin preparations, the fixed tissue is infil- 
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trated with paraffin or celloidin and sliced a few thousandths of a 
millimetre thick with a precision cutting tool, the microtome. 
The sections may then be stained with any of a great many com- 
binations of aniline dyes that colour various tissue constituents 
more or less selectively. This has long been the principal method 
of histological investigation and most of what is now known of 
the structure of tissues was obtained from the study of histological 
sections prepared in this way. The staining methods commonly 
used were developed empirically on the basis of their capacity to 
increase the contrast of the tissue constituents and enable the 
microscopist to resolve fine structural details. The colours were 
seldom meaningful indicators of the chemical nature of the sub- 
stances stained. Where speed is critical as for immediate diagnos- 
tic work, tissues may be hardened by quick-freezing. Biopsy ma- 
terial is often treated in this manner, the tissue being rushed from 
the operating room to the laboratory where it is frozen and cut on 
a freezing microtome. 

Histochemistry.—Special techniques have been developed to 
permit chemical characterization of substances in their natural 
locations within cells and tissues. They include such physical 
methods as: (1) ultraviolet absorption to localize and identify 
nucleoproteins; (2) polarized light to detect ordered arrays of 
macromolecules below the limits of resolution of the ordinary 
microscope; (3) fluorescein-conjugated antibodies and fluores- 
cence microscopy to localize specific proteins or polysaccharides; 
and (4) radioisotopes and radioautography to localize “tagged” 
molecules. Chemical methods include procedures that permit the 
identification of lipids by their selective uptake of certain lipid- 
soluble dyes and the localization of deoxyribonucleoprotein or of 
polysaccharides by means of reagents that produce a coloured 
compound with the products of the hydrolysis or oxidation of 
these substances. In addition there are methods for the localiza- 
tion of various enzymes by incubating tissue sections with sub- 
strates that yield insoluble hydrolytic products that are either 
already coloured or capable of being coloured by subsequent 
coupling or conversion. 

Histochemistry differs from biochemistry (g.v.) in its emphasis 
upon the morphological localization of the chemical compounds 
in the tissues; it provides information that often cannot be ob- 
tained by biochemical analysis of tissue homogenates. 

Electron Microscopic Examination of Tissues.—Details of 
tissue organization that are beyond the reach of the optical micro- 
scope are now accessible to the electron microscope, which ex- 
tends greatly the range of resolvable fine structure, permitting 
magnifications of 200,000 diameters or more and resolution of 
objects separated by as little as 15 A units. This instrument 
cannot be used for the examination of living material. The tissue 
must be fixed, dehydrated, embedded in acrylic plastic or in epoxy 
resins and cut with a glass or diamond knife into ultrathin sections 
less than qy- mm. in thickness. These sections can be exam- 
ined directly or after staining (coating) with heavy metals. Pho- 
tographic images of great clarity can be recorded showing details 
of cell and tissue structure down to macromolecular dimensions, 

Histopathology.—Histology is the basic science that seeks a 
better understanding of the normal microscopic structure of the 
tissues through the application of the various methods outlined 

above. Histopathology, on the other hand, brings many of these 
same methods to bear upon the study of disease. By examining 
the structural alterations in tissues, the pathologist attempts to 
relate the microscopic lesions to the symptoms and disturbances 
of function that represented disease in the patient. The patholo- 
gist bases his opinions upon the knowledge of the normal structure 
of the tissues and the range of their functional variations estab- 


lished by the histologist (see PatrHotocy). See also Microscope. 


BIBLIoGRAPHY.—W. E. Le Gros Clark, The Tissues of the Body 
(1958) ; A. A. Maximow and W. Bloom, A Textbook of Histology, 7th 
ed. (1957); W. Bloom and D. W. Fawcett, Textbook of Histology 
(1962); R. O. Greep (ed.), Histology (1954). (D. W. Fr.) | 

HISTORY (ARTICLES ON). The article History sur- 
veys the methods used by prominent historians in their study of 
the past and also outlines the changing conceptions of historical 
writing and the philosophy of history. For information on any 
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specific historical topic the reader should first consult the 
which is a guide to the headings under which the elt 
mation may be found, including sections as well as complete ani, 
cles. Special aspects of history are also dealt with in ah 
under the classifications of military affairs, economics, lay liten | 
ture, the sciences, architecture, geography and international mi 
tions. The relevant introductory article to such a section sho 
be consulted; e.g., LITERATURE (ARTICLES ON). The most om 
plete general survey of a country’s history is to be found in thy 
appropriate section of the individual articles on the country, sta 
colony or island: FRANCE; GERMANY; INDIA; PENNSVIVANi 
Maurrtivs; etc. There are a few exceptions to the rule: the his 
tory of England is treated in the article ENGLISH History: thy 
history of Russia to the Revolution is treated in Russmy Hy. 
tory; and the history of Persia (modern Iran) is summarized jy 
Persian History. There are biographical articles on all notai 
historical figures, including presidents of the United States, Britit 
prime ministers and English monarchs since the Norman Co 
uest. 
i Prehistory and Ancient History.—Evidence of the life f 
prehistoric man is discussed in ARCHAEOLOGY; also sections m 
archaeology and ethnology are included in the articles on coni 
nents, nations and many smaller regions. There are articles o 
ancient tribes, peoples and civilizations, as in BABYLONIA AND 
Assyria; Erruscans; AEGEAN CIVILIZATION; MESOPOTAMM, 
Ecypt: History; while more specialized aspects are covered by 
articles on NINEVEH; etc. 

Greece: History gives a general view of Greek history ail 
civilization and is supplemented by entries under MACEDON, 
Kincpom or, individual city-states, such as THEBES and ATHEN, 
and by biographies of the leading figures. The achievements di 
the Greeks are discussed in articles on Greek architecture, philoso 
phy, literature and science while certain phases of Greek histo 
and institutions are treated in separate articles such as ACHAEAY 
LEAGUE; Games, CLASSICAL; ARCHON. GRECO-PERSIAN Was 
outlines the aims and strategy of both sides, while individu e 
tries on battles such as MARATHON, BATTLE or, and SALAMIS oft 
greater detail on the tactics used. Similarly PELOPONNESIAN Wat 
covers the long struggle between Athens and Sparta. The Mace 
donian conquest of Greece and Alexander's empire are dealt with 
under Greece: History; and in biographical articles on PHILP 
of Macedon, and ALEXANDER III the Great, whose principal bat 
tles have separate articles, The breakup of Alexander's empit 
and the subsequent period are discussed in HELLENISTIC AcE, W 
the Serevcip Dynasty and ProLemies are also treated sepa, 

Roman History covers the entire period from the founding i 
Rome to the collapse of the western empire. The continuation 
the empire in the east is treated in BYZANTINE EMPIRE. al 
Wars deals with the struggle with Carthage and is supplem#? 
by biographies such as HANNIBAL; Fantvs; Scrp1o; and by 
on battles. The Carthaginian viewpoint is put forward 5 
THAGE: History. The most important source for amplifying 
events in Italy during the civil war is in the biographies vale 
Gatus; SULLA, Luctus CORNELIUS; Caesar, GAIUS Jou: 
There are biographies on all the prominent emperor, zop 
writers and politicians and entries on various facets 0 15 
society; e.g., Roman Law; Roman RELIGION; CENSOR) p i 
Municieium; Province, Roman. The people and pe si 
the empire are treated separately as in the articles 0n 
GALATIA; SICILY; FRANKS. alyzes it 

Medieval History.—The brief article DARK AGES 40°" yg 
exaggerations implied in this popular term while 
offers an introduction to the ideas and institutions ae 
Europe. More detailed discussion of history in this PE. øt 
under the articles on modern countries: FRANCE; GERM mtt 
or on regions now part of other states: ANDALUSIA; 20 gp 
Burcunpy; etc. This is amplified further by the histo ah 
tion in articles on cities: FLORENCE; ANTWERP; etc. pu 
the history of the period is covered by Hoty Roman s 0 
Papacy; Monasticism, and articles on each religiou" d ide 
Crusapes; FEUDALISM’ Commune (MEDIEVAL). 
popes, emperors and kings are treated separately. 
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The impact of the Arabs is discussed in AFRICA: History; Car- 
puate; and SPAIN: History; while their contributions to mathe- 
matics and philosophy are covered in articles on those subjects 
andin biographies. The Mongol invasions are treated in GENGHIS 
Kuan; GOLDEN Horne; Moncot Empires. Among discussions 
of the Turkish advance are the historical sections of BULGARIA; 
BYZANTINE EMPIRE; HUNGARY; TURKEY. 

Brrrarn covers events and customs from pre-Roman Britain to 
the landing of St. Augustine, from which point the narrative is 
taken up by ENGLISH History. Important background material 
is included in articles such as ANGLo-Saxon Law; VIKING; 
Dowespay Book; Normans; MacNa Carta. The invasion of 
France in the 14th and 15th centuries is developed in HUNDRED 
Years’ War. There is also a wide covering in biographies of 
kings, important families and key political figures. 

Discussions of medieval law are included in ENctisH Law; 
German Law; etc., while the political background is supplied in 
such articles as CLARENDON, CONSTITUTIONS OF; AssIzE; PARLIA- 
ment; Misst Dominici; etc. The articles Baron; DUKE; etc., 
discuss the significance and distinction of titles and there are sep- 
arate entries for imperial or royal houses, such as HABSBURG; 
HoHENZOLLERN; BourBon. Economic history is covered by ar- 
ticles such as Commerce, History oF; FUGGER; HANSEATIC 
Leacug, The emergence of Islam is outlined in ARABIA: History; 
Ista; MOHAMMED, 

Modern History.—The two great upheavals of the early mod- 
em period are outlined in RENAISSANCE and REFORMATION. Cer- 
tain aspects are treated more fully in biographies on CoLUMBUS, 
CHRISTOPHER; LUTHER, MARTIN; MICHELANGELO; ERASMUS, 
Deswerivs; etc., and in articles on RENAISSANCE ART; RENAIS- 
SANCE ARCHITECTURE; ROMAN CATHOLIC CHURCH; THIRTY 
Years’ War; TRENT, Council or. Colonizing activities are sum- 
marized in GEocRAPHY and treated in detail in NORTH AMERICA; 
Lam America; and articles on colonies, such as Canapa: His- 
tory; Vincinta: History. 

Modern English history is covered in ENcLIsH HISTORY and the 
Civil War in detail in Crvrt War, ENGLISH; other important topics 
are treated fully in articles such as Bit or RIGHTS, ENGLISH; 
Invetters; etc., as well as in biographies of the leading figures. 
The philosophical impact of the age is seen in the articles on the 
history of philosophy and in biographies while other aspects of the 
age are often amplified in biographies of monarchs and prime 
Ministers. Foreign affairs in the 18th century are covered in ar- 
ticles on prime ministers, wars, military and naval biographies and 
e history of the colonial period of countries: CANADA; INDIA- 
Nae SusconTiNENT oF; etc, Certain specialized aspects of 

€ 19th century are amplified in the articles CHARTISM; CRIMEAN 
Yak; Sourm Arrican War, while Irish affairs are treated in 
‘he of the leading figures and in IRELAND: History. 
iain ieee on modern European history, in addition to the 
eee sections on individual countries, is to be found in GRAND 
Rea War or tHE; SPANISH SUCCESSION, WAR OF THE; 
Bia N Succession, WAR OF THE; FRANCO-GERMAN WAR; 

N Question; and Russo-TURKISH WARS. 
ear and growth of Russia is discussed in RUSSIAN 
\elopme and in Peter I and CATHERINE II; while more recent des 
ee are expanded in Russtan REVOLUTION; COMMUNISM; 
ie it INTERNATIONAL, THE; and in biographies such as 

Ee aR HENRICH; and LENIN. N K =~ 
A i EVOLUTION, which stresses the ideological aS 
tory. rhe supplemented by sections of EUROPE: z 
Protagoni NCE: History, and ‘in the biographies of ate ers 
L ce The subsequent wars are covered in ee ag 

appr Wars; NapoLeonic WARS; articles on battles aa 

Austri Opriate sections of French, Italian, German, Spanish, 

pinion Russian history. Y D the British 

Common veie or Nations outlines the history of yy ined 
fully in ealth, while the individual nations and states are re 

articles ranging, for example, from AvsTRALIA: History 

of small islands. Articles dealing with major provinces 


ees 
on z 
to the individual articles on the states of the United 
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The United States—The issues of the American Revolution 
are outlined in ENGLISH History; UNITED STATES (oF AMERICA): 
History, and in the articles on the 13 original colonies, AMERICAN 
REvoLuTION, devoted to the military history of the war, contains 
references to additional articles on major campaigns, battles and 
biographies; DECLARATION OF INDEPENDENCE is accompanied by a 
facsimile of the document. The text of the constitution is given in 
Unrrep States (or America): History; and discussed in BILL oF 
Ricuts, Unirep States; and CONSTITUTION AND CONSTITU- 
TIONAL Law: United States. There is also a biography of each 
president that covers his administration. The background of the 
struggle between North and South is surveyed in UNITED STATES 
(or America): History, and amplified in DRED Scorr DECISION ; 
MISSOURI COMPROMISE; etc., biographies of Brown, JoHN; CLAY, 
Henry; Davis, JEFFERSON; LEE, ROBERT EDWARD; LINCOLN, 
ApRAHAM; etc., while AMERICAN Civil WAR is supplemented by 
articles on the major battles; e.g., BULL Run; GETTYSBURG; 
Vicxspurc. Additional material is also found in the articles on 
individual states and in CONFEDERATE STATES OF AMERICA. 

Asia.—The history of Asia is covered in articles on countries 
and regions as in Inp1A: History; INDIA-PAKISTAN, SUBCONTINENT, 
or: History; Mancuurtia: History; Japan: History, and is aug- 
mented by entries on dynasties: T’aNc; Ming; etc., and on prom- 
inent events: T’at P’Inc REBELLION; Russo-JAPANESE WAR, while 
the development of feudalism in Japan is amplified in BAKUFU; 
BusHmo; SHocun. Episodes in Indian history are expanded as 
in Inpran Mutiny, and in articles on prominent leaders. 

The 20th Century.—Developments in the 20th century are 
broadly covered in Europe: History and in the articles on separate 
countries and outstanding events. Wortp War I and WorLp 
Wan II are general surveys of military and naval events, each of 
which contains references to additional articles on the political 
and economic background. The development of communism in 
Russia and China is traced in Russian History and Cuina: His- 
tory, while the prelude to militant communism is presented in 
Far East: RELATIONS WiTH THE West and in its acute stages 
in Korean War. 

The spread of nationalism to new areas and efforts to impose 
forms of international government are seen in articles on the 
recently established nations of Africa and elsewhere, indexed un- 
der their former and present titles, LEAGUE or NATIONS; PEACE, 
INTERNATIONAL; and UniTep Nations cover the attempts to en- 
force a supranational form of government. 

The examples given in these paragraphs make no attempt to 
provide an exhaustive list of historical material, but merely illus- 
trate the way in which the mass of historical information is or- 
ganized, how it is treated and how it may most easily be consulted. 

HISTORY. The word “history” is used in two senses. It 
may mean either the record of events or the events themselves. 
The term was originally limited to inquiry and statement; it was 
only in comparatively modern times that the meaning of the word 
was extended to include the phenomena that form their subject. 
The older, narrower meaning is the subject of this article, which 
js divided into the following sections: 

I. Historiography 
A. Classical 
1. Herodotus 
2. Thucydides 
3, Later Greek Historians 
4. Roman Historians 
. Early Christian 
. Western Medieval 
. Byzantine 
1. General Characteristics 
2. The Chronicle 

3. Contemporary History 
E. Modern European 

1. 17th and 18th Centuries 

2, 19th Century 

3. 20th Century 
F. Modern British 

1. 16th and 17th Centuries 

2. 18th Century 

3. 19th Century 

4. 20th Century 
G. United States 
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1. Trends in Common With Europe 
2. Trends Peculiar to the United States 
H. Russian 
1. Early Chronicles 
2. Later Trends 
3. The Communist Era 
I. Islamic 
1. Arabic 
2. Persian 
3. Turkish 
J. Indian P 
1, Early Historical Writing 
2. Period of British Rule 
3. Period of Independence 
K. Chinese 
1. Earliest Histories i 
2. Official Dynastic Histories 
3. Historical Criticism 
4. Local Histories 
5. Modern Influences 
L. Japanese 
1. Early Writings 
2. Tokugawa Period 
3. Restoration Period 
II. Methodology 
1. Source Material 
2. Using Source Material 
III. Philosophy of History h 
1. Idea of a Design in History 
2. Theological Origins 
3. Scientific Approach 
4, Theories of Vico and Herder 
5. Modern Theories 
IV. Societies and Institutions 
1. United States 
. Great Britain 
. France and Germany 
. Other European Countries 
. Latin America 
. Other Countries 


I. HISTORIOGRAPHY 
A. CLASSICAL 


In the Poetics Aristotle discounted history on the ground that 
it merely recorded particular facts and did not, like drama, depict 
the general truth of a consistent plot. The distinction is a basic 
one if the function of history is to establish what actually hap- 
pened; but it ignores the degree to which a historian may empha- 
size in his evidence the features that permit significant generaliza- 
tion and present them in appropriate literary form. Aristotle’s 
dictum applies only to chronicles: it does not cover the work of 
Herodotus or Thucydides; and one may look beyond local history 
for the germ of Greek historiography. 

The Greeks gained a sense of tradition from their myths and 
sagas, which had taken shape in epic poetry and were kept alive by 
their cults, as may be seen in Pindar, But though tradition repre- 
sents continuity, it lacks historical perspective. The critical in- 
quiry of Ionian rationalism led to a distinction between mythical 
prehistory and history Proper; yet the Greeks were slow to attack 
their mythology with radical criticism, and Herodotus still moved 
easily between his own times and the obscure past in treating the 
origins of the Persian Wars. Thucydides’ contribution, when he 
investigated the state of early Greece, was to apply rules of evi- 

dence to such information as that preserved in the /liad of Homer. 

As a result of their overseas trade and travel, especially under 

the Persian empire, the Ionians developed an ethnographical lit- 
erature. Thus they were able to measure their traditions against 
the antiquity of the east and to recognize the importance of first- 
hand inquiry, which is the root meaning of “history.” Writers in 
this style, the “logographers,” used literary prose, and their work 
reached its height in the Sth century B.c. with Hecataeus, Herod- 
otus (in describing Egypt and Scythia) and Hellanicus. 

1. Herodotus.—Out of these conditions Herodotus, “the father 
of history,” created a new intellectual discipline. When he de- 
scribed the Lydians and Persians, for instance, and practised the 
art of storytelling, he associated these features in his narrative 
freely but significantly with the main lines of the expansion of 
Persian power, that is, in historical context. Against this varied 
background he presented the political and military picture of the 
Persian Wars. Despite weakness in detail, he controlled his vast 
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subject matter with an expert hand and blended the elements 
Greco-Persian relationship into a great unity, as he saw 
showing an interplay of human and divine, the clash of Greek ap. 
barbarian, the rivalries of states and ambitions of individuals or 
mythical times onward, he depicted a complex process of 
action, which culminated in the victory of free men Over des 
ism. Much of what Herodotus believed was old-fashioned, 4 
he stood closer to Homer and Attic tragedy than to the rationali 
of the Sophists; yet he owed his historical vision to the Athens 
Pericles. He completed his work at the time when the Athenin. 
had to justify their power by an appeal to their record of 
hellenic service. Under this fortunate conjunction of circum. | 
stances and personal insight he broke the barrier to Greek bis, 
toriography. fd 

2. Thucydides.—Thucydides, on the other hand, was a manol 
the Peloponnesian War (431—404 s.c.). He had grown up ing. 
world divided by the power politics of the Athenian empire an 
the Spartan league, which set the immediate quarrel of Athens 
and Corinth in its political context. He was interested in the fie 
tors of human behaviour that influenced questions of aggressi 
and security, From the Sophists he had learned to analyze sud | 
moral concepts as that of justice in the light of historical evidente; | 
from medical science he took analogies for the play of forcesit 
“the body politic,” especially under the “pathological” condition 
of war. From the outset, therefore, Thucydides was well fttel 
by talent and training to analyze the political character of the 
Peloponnesian War; then, as the terrible events of the war adisi 
to his evidence and understanding, he probed ever more deeply 
into the human passions underlying political action, until he gal | 
final perspective with the fall of Athens. Thus in 30 years vit 
ing and revision he drew patterns of regularity in the varied inlet | 
play of human nature and political circumstance that make | 
and developed literary techniques to display events in their roe 
nature and to express in speeches not only the words but the inet 
motives of policy. Thucydides achieved his aim of compes 
history of permanent value for serious students of politics. j 
work is a model of intellectual clarity and intense deseci 
presents tragic events as consistently in their historical om | 
Aristotle required of drama—even too strictly so, wl ial 
magisterial selection of evidence leaves the reader at $ ; 
judge the whole variety of circumstances for himself. r i 
a mind of supreme power could have established this new ue 
historiography, the critical history of contemporary affairs, A 
such virtuosity in style. ted wok 

3. Later Greek Historians.—Thucydides’ onan a 
was continued into the 4th century s.c. by Xenophon; He 
Oxyrhynchus historian” (so called from the papyrus ia | 
his work found at Oxyrhynchus [Behnesa] in Egypt) ee 
Theopompus. Ctesias revived Herodotus’ theme of Persian’ 
lization and Ephorus wrote a general history of Grae e 
chronicles and biography enlarged the field of hiak 7 
New trends in method also developed out of ae inte 
niques. First, the style of factual narrative and ei the jit | 
pretation can be seen as leading to Polybius; second, cour 
ment of human motives, under philosophical influence, i teat 
moralizing history; third, his rhetoric expanded under te ig 
ing of Isocrates into a regular system of composition. 
and rhetorical history took shape in the work of Theopo as Et 
Ephorus and, with antiquarian research, passed to D the it 
nally, the dramatic depiction of episodes—apparently i wish 
of Aristotle’s P oetics—gave rise to a form of “trae pyar 
which was practised by Duris (c. 340-c. 260 B.C.) an shout 
(writing about events between 272 and 220 B.c.). All ote them 
of affairs, like the historians of Alexander the Great, Wt arate Ú 
material of history, these developments tended to aE pisto 
examination of evidence from the artistic presentat ori ei | 
The issue was defined by Polybius, whose experience of ow | 
spired him to write a general history of the expan c tradit 
Power in the Mediterranean. Following the pragma al causait | 
of Thucydides he discussed the principles of bee a: ‘rail 
and criticized the rhetorical trend of Timaeus and t ground Y 
fashion of P hylarchus, not altogether fairly, on the 


i 
hum 


HISTORY 


the historian must know his facts and interpret them in the light 
of political and military experience. At the same time he applied 
Greek constitutional theory to an analysis of the functioning of 
the Roman state. i 
4, Roman Historians.—The Romans developed historical in- 
terests—alongside their family traditions—from the association of 
Greek saga with Italy, above all in the myth of Aeneas, when in 
the 3rd and 2nd centuries } Naevius and Ennius treated early Rome 
and the struggle with Carthage in epic form. This work was in- 
fuenced by Hellenistic learning; then the senatorial historians like 
Fabius Pictor wrote in Greek primarily in order to interpret 
Roman institutions and policy to the Hellenistic world. It was 
Cato, turning in Latin to the history of Italy and Rome, who 
stimulated the growth of Roman historiography. The popularity 
of antiquarian studies led about 123 s.c. to the publication of the 
Amales Maximi. This edition of records, ostensibly beginning 
with the kings, provided not only systematic material but a cere- 
monial form of arrangement under official years; it appealed to 
Roman traditionalism and established the annalistic type of his- 
tory. In elaborating the basic records from other historical mate- 
rial, especially the traditions of the noble houses and the results 
of antiquarian research, the annalists adopted Greek rhetorical 
methods to display the formal material and depict scenes of war 
and debate, with characterizing speeches. Cicero laid down the 
principles of rhetoric that should govern the presentation of 
Roman history, especially in matters of style. Thus the Romans 
lared from Hellenistic historiography and applied their literary 
technique to the chief purpose of their history, which was political 
and moralizing in character. Even Caesars Commentaries, in 
their elegant reporting, were designed to influence public opinion. 
Roman politics after the Gracchi involved a struggle for power 
in the state between the optimates, who stood on their hereditary 
monopoly of office, and ambitious men outside their circle who 
lemanded a career for talent. The issue turned on the concept of 
civic virtue: if the aristocracy was degenerate, then its claims 
lapsed. Thus Sallust (86-c. 34 B.c.) showed political corruption 
inthe Rome of Catiline and set the rising figure of Marius against 
e optimates in historical perspective. He analyzed the problem 
ol degeneracy in general terms which had a direct political signifi- 
cance and applied strict selection and emphasis to his narrative, 
ten tendentiously, His model was Thucydides, and his tone and 
{pression mark the influence of Cato the censor, the champion of 
ancient virtue; but he wrote with a stylistic aggressiveness that 
Suited his disruptive theme. The critical history of the Civil War 
A Riba on with less doctrinaire concentration by Asinius 
Yet in the eyes of Italians who were not caught up in Roman 
ae this kind of history neglected the imperial responsibilities 
fie ne and the emperor Augustus encouraged their patriotism 
ah RERA When Livy began his history as a prose epic, 
an i e Virgil’s Aeneid, and went on to recount Rome’s triumph 
~arthage and its conquest of the Greek world, he appealed to 
“i Civic virtue of the past. Within the traditional annalistic 
an expanded his material by using such work as that of 
aa and applied the rules of both Ciceronian rhetoric and 
DA 3 pa to his writing. In conscious opposition to the sever- 
approprir het he adopted the periodic style that appeared to ae 
Oratory ae to the greatness of Roman history, above all in the 
wide his speeches. His interpretation was, ery A 
T A y even his sympathy for Pompey in the Civil War re Se 
at Tepublican attitude that suited the claims of Augustus. 
` vorth noting alongside Livy as a sign of Rome’s cosmopolitan 
Position, that ‘Tim: a i to Rome in 
agenes (an Alexandrian who came to 1 
and Pompeius Trogus (an Augustan historian from Gallia 


ar] ; ; : 
bonens $) reverted in Hellenistic fashion to the broader history 
“Wilization, 
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the i idealism of the early Augustan period lost its strength under 
a Policy of the empire. Among the historians, Aufidius 
tour Pliny the Elder (both in the 1st century a.) traced 
in factual Of affairs at home and described the great frontier ha 
light al style; at the same time personal memoirs cast a luri 


"pon the intrigues at court. This was the condition of the 
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Source material when Tacitus came to history from his official ex- 
perience under Domitian and his part in the crisis of Nerva’s 
Succession. He saw the principate as a permanent form of tyr- 
anny, which offended his principles of civic virtue: power tends 
to corrupt, while subjection leads to degeneracy, The situation 
was “pathological,” and he saw it as Sallust saw the late republic, 
in a Roman version of Thucydides’ conception: hence his “psy- 
chological” interpretation, in the dark pessimism of the Annals. 
From the literary point of view his minor works display his vir- 
tuosity in rhetoric, biography and ethnography: his history com- 
bines these techniques with that of “tragical” description to give 
dramatic colour to his interpretation of significant events; and his 
highly wrought style is fused with the passion of his thought. 

_Alongside the personal achievement of Tacitus, the Roman em- 
pire also enjoyed the work of more regular historiography. In 
Greek, Arrian preserved the best tradition about Alexander, while 
Appian and Dio Cassius wrote histories of Rome to their own 
times; in Latin, Ammianus Marcellinus continued Tacitus in 
Tacitean style into the 4th century, with important contemporary 
evidence. Biography rose to its height with Plutarch in Greek 
and Suetonius on the Caesars in Latin. These writers had full 
control of their historical techniques, which would survive to 
inspire the Byzantine historian Procopius. For the rest, Livy and 
Pompeius Trogus are reduced to epitome, and imperial biography 
declines to the Historia Augusta (see AuGUSTAN History). There- 
after, as the interest in material and presentation became weaker, 
a new problem of interpretation arose, and the Christian historians 
challenged the traditions of Greece and Rome with a conception 
of world history written sub specie aeternitatis. (A. H. McD.) 


B. EARLY CHRISTIAN 


According to Carlyle, “Church history, if it spoke wisely, would 
have momentous secrets to teach us; nay, in its brightest degree, 
it were a sort of continued Holy Writ.” Early churchmen cer- 
tainly had no hesitation about accepting the biblical insistence on 
the value of historic fact. As they contemplated the course of 
things, they perceived not merely blind chance or a ceaseless 
round of recurring events but God making his ways known to 
men; and for this reason they tend to speak in terms of purpose 
rather than of sequence—not so much “it next happened” as “that 
it might be fulfilled.” The idea that history is, or displays, the 
fulfillment of a divine plan appears to harmonize with the actions 
and sayings of Jesus himself. He made his claim to be the Lord’s 
anointed in terms appropriate to the culture and education of the 
Hebrews among whom he lived; i.e., in accordance with the fore- 
casts made in Scripture. So when Jesus entered Jerusalem “lowly 
and riding upon an ass,” as Zechariah had foretold, or when he 
drove the money-changers from the court of the gentiles in order 
to show that the days of the Son of Man had arrived when the 
Temple should be “a house of prayer for all the nations,” it was 
natural enough for the simple folk of Palestine to acclaim him 
as Messiah. 

Similarly, when St. Luke composed the Acts of the Apostles, he 
related, as the first happening after the Ascension, the election 
of the 12th man to replace the traitor Judas. In doing this the 
author put forward the claim that the Christian church, the new 
Israel of God, based on 12 apostles, took the place of the 12 tribes 
of the old Israel. History is thus seen as a purposeful structure 
in which the earlier events offer indications of what is to come. 
It serves also as a schoolmaster drawing lessons from the past. 
So, as early as c. A.D, 100 the author of the First Epistle of 
Clement points to the horrible example of such persons as Cain 
and the blessedness of the patriarchs, Noah, Abraham, Jacob and 
the rest, in order that his readers might learn to draw a clear 
distinction between right and wrong and thus mend their manners. 

At first, however, most Christian writers devoted their talents 
to doctrinal controversies, and it was left for Eusebius of Caesarea 
c. A.D. 310 to cast his eyes back over three centuries and compose 
the first formal ecclesiastical history. As he beheld the church 
transformed from a persecuted sect to become the bulwark of 
imperial statecraft, he detected, in the providential ordering of 
conditions which favoured the rapid growth of Christianity, sure 
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only to preserve a record of the past but to instruct Posteri 

portraying the lessons to be learned from great deeds EM 
portant events. Perhaps the most notable effort to show 
meaning of history was the De duabus civitatibus (“The 
Cities”) by Otto of Freising (d. 1158), in which the Provident 
view of history as set out in St. Augustine’s De civitate Dei i 
City of God”) is the framework for a detailed narrative, 
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signs that God exercised a control over events in the interests of 
man’s salvation. Yet Eusebius, with his scholarly habits and slow, 
pedestrian style, avoided rhetoric and miracle. He arranged his 
material in dull but accurate fashion according to a strict chrono- 
logical scheme and quoted extensively from the sources he used, 
thus managing to combine the temper of an enthusiast with a due 
sense of the historian’s responsibility. 


The patient and straightforward collection of facts which dis- 
tinguishes the work of Eusebius was continued by such church his- 
torians as Socrates Scholasticus and Sozomen. The former 
declared, “I did not bother about majestic style but noted down 
what I found in the written records or heard from reliable in- 
formants,” and the latter laid down the principle that, “the his- 
torian must regard everything as secondary to truth.” Yet both 
realized that facts had to be arranged and interpreted if they were 
to be understood, and two explanatory doctrines recur in their 
writings. The first of these is that good and evil strive against 
each other on the stage of history so that the primitive purity of 
life and thought which characterized the early church is inevitably 
corrupted through the machinations of the devil. Secondly, the 
course of history is held, as by the writers of the Old Testament, 
to manifest the principle of God's justice. The disasters which at- 
tended the reign of the apostate emperor Julian are thus put for- 
ward as examples of the fate which overtakes the wicked, but this 
line of apologetic became less satisfactory when, under the blows 

of the Vandal invaders, the western empire tottered toward its 
inglorious end. St. Augustine, in De civitate dei (“The City of 
God”), explained that although, as is just and right, good leads to 
good and bad to bad, this rule is not always observed since a streak 
of oddity and paradox runs through history, as through all situa- 
tions in which man comes face to face with the mysteries of God. 
The pattern of history therefore displays hints and intimations of 
the divine activity rather than any precise and ordered regularity. 
(R: L. P. M.) 


C. WESTERN MEDIEVAL 


The writing of history suffered in the general cultural decline 
that spread over Europe after the Roman empire in the west was 
replaced by the barbarian Germanic kingdoms. The tradition of 
universal history, known to the west in translations of the Chroni- 
cle of Eusebius (d. c. 340) of Caesarea, was feebly continued by 
Paulus Orosius (fl. c. 417) in his historical apology for Chris- 
tianity, the Historiarum adversus paganos libri vii (“Seven Books 
of Histories Against the Pagans”) and by his successors. But in 
the early middle ages the best writing was on a local or national 
level. In Merovingian Gaul, Gregory of Tours (d. 594) produced 
a fascinating account of barbarian life and politics in his Historia 
Francorum (“History of the Franks”), a remarkably accurate and 
well-written work considering the depths to which arts and letters 
had subsided by the end of the 6th century. The most outstanding 
early medieval writer was Bede (d. 735), whose Historia ecclesi- 
astica gentis Anglorum (“Ecclesiastical History of the English 
Nation”) was the brightest literary light in the whole of the period 
called the dark ages, The only other historical writing of the 
stature attained by Gregory of Tours and Bede was the Anglo- 
Saxon Chronicle. It was begun in the 9th century under the aegis 
of Alfred the Great (d. 899) and was continued by many authors 
down to the middle of the 12th century. 

The writing of chronicles in the early middle ages was almost 
a monopoly of the monastic scriptoria because it was only in the 
monasteries, over a stretch of six centuries, that literacy and some 
learning were kept alive. The 12th century was an age of cul- 
tural revival and ecclesiastical reform; the old Benedictine and 
the new reformed monastic orders were both flourishing; and the 
monastic chronicles achieved their best writing. All over Europe 


In the 13th century there was a general decline in the vie 
of monastic chronicles, although there were exceptions such ma 
Matthew Paris (d. 1259), a monk of St. Albans, Eng., who wr | 
a massive and detailed account of his own times. Most of | 
chroniclers included in their texts copies of governmental or othe 
documents, the originals of which in many instances no Tonge 
survive. Matthew made a huge collection of such documents a | 
incorporated them in his Additamenta, a separate volume op g 
pendix. Vernacular chronicles, often written by laymen e | 
nected with town governments, made their appearance in incra 
ing numbers during the 13th century and later. | 

The later middle ages do not compare favourably in the quali 
of historical writing with the earlier period, Jean Froissart ({ 
c. 1404) and Philippe de Commynes (d. 1511) left entertaining | 
narratives of the Hundred Years’ War, but their conception of th 
nature of history was superficial and unduly influenced by the 
concept of chivalry. The early humanists in Italy, in the {ih 
century, both helped and hurt the development of historiography, 
They brought a new sense of development, or periodization, toiit 
grand sweep of European history, Petrarch (d. 1374), for em 
ple, considered ancient times to be a distinct period ending wih 
the triumph of Christianity in the Roman empire and follow | 
by a period in politics and the arts which he dubbed “Gotti 
ie., barbarian, debased and unimportant. In his concept ofa 
revival of the arts and letters of antiquity, in his own day, thet | 
was implicit the notion that all history could be divided into t 
tripartite ancient, medieval and modern eras familiar to students 
of history today. (R.S. Ho) 


D. BYZANTINE 


continuity with classical Greek learning and culture, particularly | 
connection with historiography, one of the branches of literaturii 
which both ancient and medieval Greek writers excelled. Their 
toriography was also molded by traditions of the late Roms | 
empire and of Christianity. The main forms it took wet of 
temporary history, biography, world chronicles and ecclesiasi® 
history, though there is considerable overlap and these di A 
cannot always be rigidly applied. Ecclesiastical histories 285 il 
born of the Christian world, were more prominent in the 4th 

centuries than later, when works professing to deal with ecclest 
cal history became deeply involved in political historyyas Ei i 
century Nicephorus Gregoras’ apologia for his opposition © 
hesychasm, where the author expressly says that he has 
“a complex structure where political and ecclesiastical al 
mingled.” chro 

2. The Chronicle—A more popular form was the worl ; 

cle set in the biblical framework provided by the Chronicle i 
bius, though the Byzantine chronicles usually reckoned rust 
Creation of the world, not from the birth of Abraham a5 Piti 
had done. The 9th-century Theophanes, whose chronicle wie 
basis of many later annals, uses the Alexandrine reckoning 


fiais t 


sis as to cause and effect. Side by side wit k 
Theophanes gives the imperial regnal year, the Persian i 


rulers, the pope and the four patriarchs. These ciu st 


often written by monks or by the less highly educ terized 

in monastic or popular circles, and they were chara y 
the more sensational features associated with a POP% poli 
stressing unusual natural phenomena, extraordinary ii 
events or the more striking features of eminent p jed I 
Events before the compiler’s lifetime were usually a mit 
whatever earlier annals or sources he had at his dispos? jes: i 
work was then completed by his own contemporary 


scores of monastic writers were producing lengthy and detailed 
accounts, often as continuations of earlier and lesser annals or 
chronicles. In the works of such writers as William of Malmes- 
bury (d. c. 1143) or Roger of Howden (d. 1201) there emerges a 
clear grasp of history consisting of more than listing events in 
chronological order. The better monastic historians discussed not 
only what happened but how and why. They were concerned not 
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language was not consciously imitative of Attic Greek, but was 
often strongly tinged with ecclesiastical and demotic usages, and 
on occasion the chronicle was written in verse. Apart from reflect- 
ingthe tastes of the compiler and his public, these world chronicles 
are of value to the historian in their preservation of certain sources 
no longer extant and in the contemporary information which they 
supply. Though devoid of aesthetic form by reason of their an- 
nalist pattern, at their best these chronicles, though crude, are also 
robust and vigorous, as in the case of Theophanes, 

3, Contemporary History.—The chief contribution to Byzan- 
tine historiography was the contemporary history. Such by- 
products as the narrative of a single event in prose or poetry or 
the biographies were not regarded by Byzantines as being “his- 
tory” properly speaking. Archbishop Eustathius considered that 
his account of the sack of Thessalonica by the Normans in 1185 
was a “narrative” which must be strictly truthful but which was 
written with feeling, and therefore lacked objectivity, that essen- 
tial characteristic of history. This lack of objectivity also ruled 
out the various biographies, both secular and hagiographical, 
which drew on traditions both Christian and pagan in origin, but 
necessarily had a strongly panegyrical element. Anna Comnena 
(12th century) specifically stated in her contemporary history, the 
Aleviad, that she would not yield to the conventions of panegyric 
but would unswervingly cling to the truth, even if it meant em- 
phasizing her father Alexius I’s mistakes. 

Such histories were written by the educated laity, mostly of high 
rank, who had themselves taken part in the events which they de- 
scribe. Despite the objectivity which they prized so much, his- 
torians stand self-revealed in their works from the vain, shrewd, 
observant scholar and courtier Michael Psellus (11th century) to 
the touchy humanist Nicephorus Gregoras and the likeable, de- 
tached monk Joasaph (the former emperor John VI Cantacu- 
menus), 

These contemporary histories had certain common characteris- 
tics, They looked to antiquity, particularly to Herodotus and 
Thucydides, for their models; they were written in the learned 
and not the spoken language, though there were many variations 
in style from the self-consciously archaic Attic of Psellus or Anna 
Comnena to the more lucid and lively Greek of John Canta- 
Cwenus, Imitation of classical authors was carried so far as to 
call contemporary foreigners or nomads by the names of peoples 
Whom the ancient Greeks had known. These histories began in 
the hear-memory of their author and purported to provide con- 
temporary history based on reliable sources, oral, documentary 
and eyewitness. Their material was not necessarily arranged 
Strictly chronologically as in the chronicles, but grouped round a 
theme or personality, Like the ancient historians, the Byzantines 
Sought not only to give a true account of what happened but they 
tesired to analyze cause and effect and thus to offer information 
of use to statesmen and others, As the 11th-century lawyer and 
eae Michael Attaliates pointed out, history was of the great- 

Value since much could be learned from the lives of good and 
ia alike. This critical, analytical contemporary history is worlds 

tt from the crude vituperative of the annals of chroniclers such 
48 Theophanes, 

Onscious pride in the Christian Roman empire did not prevent 
ie Antine historians from perceptive and outspoken criticism of 
sonnet action as in the case of the popular Manuel, wie was 
iyi Sly censured for wanting to modify the doctrine of the Trin- 

M order to facilitate the conversion of Muslims, In artistry 

i aesthetic Presentation as well as independence of esi 

a oe take the lead among medieval historians. pan 
ARNE sense of style, they are outstanding for their les 

we rom the vivid portraits by Michael Psellus es e 
of John es of Nicephorus Gregoras’ irony to the compe rard 
tion the antacuzenus’ experiences. In method and in aa viola 
later oe Se unrivaled. But though’ they h a d a S EA 
historic a generation they lacked the auxiliary aids to aioe 

a research which only developed later in the post- = 

West at a time when the Greeks were under Ottomai 


mination i iti in tias yc 
tent, 0? And in no position to collaborate in this G. M. Hy.) 
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E: MODERN EUROPEAN 

The Italian Renaissance led to the production of more, and 
generally better, historical writing. Literate men were no longer 
exclusively clerics and were more interested in society and the 
state. Even if writers only exchanged the authority of the church 
for that of the classics, they did have some means of comparison 
with the ideas and standards of another age. The writings of 
Machiavelli and Francesco Guicciardini showed a healthy and 
critical skepticism as well as detached observation. Nevertheless 
history became a department of literature and the scholarly criti- 
cism of ecclesiastical manuscripts was rarely extended to other 
historical sources. Although printing and the expansion of Europe 
produced a more receptive public, it was not until the Reforma- 
tion, with its conflicting claims for authority, that analysis and 
criticism were carried further. Even then they were applied solely 
to church history. The Protestant Magdeburg Centuries (1559- 
74) was the first piece of modern historical research and pro- 
voked Caesar Cardinal Baronius’ massive reply with the Annales 
ecclesiastici (1588-1607). The plea of Jean Bodin (d. 1596) for 
the consultation of original sources was novel but largely ignored 
in secular history until the 19th century. 

1. 17th and 18th Centuries—In the 17th century the 
Bollandists in Belgium began the vast collection of the Acta 
Sanctorum and in France the Benedictines of St. Maur (see 
Maurtsts) founded the Ecole des Chartres, which for 200 years 
produced works of unequaled erudition. Charles du Cange’s glos- 
sary became a standard work and Jean Mabillon’s De re diplo- 
matica (1681) performed a great service for Latin diplomatic 
(g.v.). All these works were concerned with ecclesiastical his- 
tory: political history remained a quarry of fact, fable and anec- 
dote. J. Bossuet’s Histoire universelle is a late, but standard, 
example of this type. Antiquarianism as a study made some head- 
way and the Académie des Inscriptions, founded in 1663, later 
began a collection of national and classical antiquities in France. 
The 18th century saw the return of a more critical approach to 
historical writing and historical works were widely read. Vol- 
taire’s Charles XIJ and Siècle de Louis XIV were in some ways 
characteristic works of the Enlightenment. Historians’ percep- 
tions were frequently acute; established institutions came under 
heavy fire; social habits and customs were analyzed, thus prepar- 
ing the way for constitutional, comparative and social history. 
But no advance was made in the accuracy of scholarship or orig- 
inal research. 

The works of the Enlightenment were at best little removed 
from propaganda or vehicles of current moral and political phi- 
losophy. The legacy of the age was an interest in institutions, 
provoked largely by a comparison of the governments of France 
and England, and a realization that geography, climate and other 
factors contribute to the individuality of a people. Traces of 
sentimental medievalism are found in 18th-century works, but 
these are mainly by-products of literary or antiquarian pursuits, 
The French Revolution caused a complete disruption in historical 
writing and afterward the new ideas and problems raised by the 
politics of the age and the Revolution itself impelled historians in 
completely new directions. Napoleon had given qualified support 
for historical research by appointing Pierre Daunou (d. 1840) as 
head of the archives and by restoring the Ecole des Chartes, 
which had been suppressed by the Revolution. 

2. 19th Century.—After 1815 study of the Revolution—a sub- 
ject of widely varying interpretations—led to much original re- 
search, the beginning of modern methods and the division of 
historians into various schools of thought. In France there 
emerged a Romantic school, concerned either with the Revolution, 
the middle ages or with nationalist works on the history of France. 
Jean Sismondi attacked the theme of irresponsible power, while 
Augustin Thierry and Amable Barante, influenced by Sir Walter 
Scott’s novels, found the key to history in imagination. The 
greatest of this school, Jules Michelet, ranged widely in his writ- 
ings and at times became almost visionary; although his facts were 
sound enough, his interpretations were highly dangerous. A sub- 
sidiary school of Catholic historians, influenced by the sentimental 
medievalism of Chateaubriand and including historians such as 
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De Maistre, Lamennais and Montalembert, was paralleled in 
Germany by the Munich school, far less sentimental, far more 
accurate and equally polemical, led by J. Mohler and J. Déllinger. 

By contrast, a school of political historians, led by Francois 
Guizot (d. 1874), emphasized international relations and the struc- 
ture of society, while Louis Blanc and Alphonse de Lamartine 
dealt with the same issues from a republican standpoint. In 
France medieval studies achieved respectable standards of scholar- 
ship only with Léopold Delisle and the Revue Historique, founded 
by Gabriel Monod. The Revolution itself gave rise to a vast lit- 
erature, De Tocqueville interpreting it as a series of cumulative 
causes and Frangois Aulard in terms of popular sovereignty. Ac- 
curate historical studies were helped by the revived Ecole des 
Chartes, the Société de l'Histoire de France and the Académie des 
Sciences Morales et Politiques. 

The prelude to the great development of historical writing in 
Germany was Karl Stein’s foundation of the Monumenta Ger- 
maniae historica, the first. volume of which appeared in 1826. 
The influences which helped to form German historical writing 
were in part traditional—the opposition of Protestant and Catholic 
and an increasing interest in the conflicting claims of German and 
Roman laws and institutions, They were in part new—move- 
ments such as Hegelian philosophy and the biblical higher criti- 

cism that was already prevalent by the time Leopold von Ranke 
began his monuniental series of works: The characteristic fea- 
tures of German writing lay in its thoroughness, erudition and 
bulk. Ranke attempted to make history into an objective, ac- 
curate, scientific study by returning almost exclusively to original 
documents, using them critically and by attempting to eliminate 
the writer’s own prejudices, All subsequent historians were in- 
fluenced by his methods regardless of their acceptance of his con- 
clusions, Ranke’s belief in letting history speak for itself met 
opposition from three directions: from the didactic school, led by 
Georg Gervinus, which treated history as a series of moral con- 
clusions; from the Prussian school, led by F. Dahlmann, J. 
Droysen and L. Hiausser and dominated by Heinrich von 
Treitschke, which encouraged the cult of the state and attacked 
Ranke’s refusal to be committed; and from the exponents of Kul- 
turgeschichte, led by Karl Lamprecht and Jacob Burckhardt, who 
believed in a more general approach; trying to recreate a period 
or society by stressing cultural achievements as well as politics. 
Burckhardt, like Ranke, also stressed the importance of original 
sources but placed emphasis on historical imagination. His great- 
est work, The Civilization of the Renaissance in Italy (1860), 
established Kulturgeschichte as a valuable form of history and 
did much to undermine the conception of history as a mere pile 
of facts. After the decline and discredit of the nationalist Prus- 
sian school the influence of both Ranke and Burckhardt revived. 

Earlier, a school of church history centred on Göttingen, led by 
J. Mosheim (d. 1755), prepared the way for Johannes von Müller 
and August von Schlizer. This encouraged a study of German 
institutions and law in which Gustav von Hugo and Friedrich von 
Savigny took a leading part, and in turn led to an investigation of 
early German society, folk movements and ultimately the consti- 
tutional and economic aspects of early society. Another direction 
of inquiry—the contrast of German and Roman institutions—pro- 
duced Karl Otfried Miiller’s Etruscan studies and the Roman 
studies of Barthold Niebuhr and Theodor Mommsen. 

3. 20th Century.—In general, the trends of the 19th century 
continued to preoccupy historians in the 20th. The French Revo- 
lution gave rise to further interpretations: Louis Madelin saw 
Danton as its great hero, Albert Mathiez interpreted it in terms 
of class and economic structure with Robespierre as its hero, while 
Georges Lefebvre put forward a more moderate socialist inter- 
pretation. Modern work has tended to shelve the problem of why 
the Revolution started in favour of regional and specialized studies 
on the events themselves. Medieval studies advanced greatly in 
scholarship with the work of Ferdinand Lot, Marc Bloch, Petit- 
Dutaillis and Alfons Dopsch, who improved on the earlier work 
of Savigny and Fustel de Coulanges. The French third republic 

attracted scholars such as Elie Halévy, Hanotaux and Pierre 
Renouvin. In Germany the Bismarckian era received formidable 
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attention at the hands of Erich Marcks, A. Meyer and Erich fy 3 
World War I and its causes, and the subsequent opening of a h 
archives led by Germany, produced a flow of interpretations 4 
editions of state papers in which Friedrich Thimme and li ‘i 
Albertini were prominent. A new impetus was given to diplomat 
history. More philosophic interpretations of the problems of 20th. | 
century society were produced by Friedrich Meinecke, Oswald | 
Spengler and Benedetto Croce. The spread of nationalism j | 
Europe encouraged historians in the new states founded by the 
treaty of Versailles to explore and evaluate the individuality of 
their own countries. 

Economic history as a separate study evolved in the late {9} 
century. The earlier works of Gustav von Schmoller and Fust 
de Coulanges were superseded by more detailed and accurate 
studies, in which Henri Pirenne (d. 1935) took a leading part, Ah | 
though some of his theories were later exploded, Pirenne’s wor | 
on medieval Belgian towns was extremely important. Marist 
writing, although essentially economic in interpretation, fell intg 
a different category, since it claimed to offer a complete solution 
of historical issues in materialist terms. Most work produced ip 
eastern Europe after 1945 conformed to this pattern. 

The greatest changes in historiography in the 20th century 
have been the division of writing into Marxist and non-Maris, | 
the vast increase in the documents available in all fields, and thy 
decline of comprehensive works in favour of particular studies 
Efforts at comprehensiveness have been made, the most success{il | 
of which have been co-operative enterprises. The very volume of 
historical writing and its varied opinion have given rise to tht 
independent field of historiography, (X.; W. AT) 

F. Movern BRITISH | 

1. 16th and 17th Centuries.—In the 16th century historian 
in England, like their continental counterparts, were gradually 
emerging from medieval modes of thought. Sir Thomas More, for | 
instance, although conservative in some matters, wrote (¢. asti) 
a History of King Richard III that is distinctly modern in ap 
proach. The chroniclers of the Tudor period relied heavily ol 
their monastic precursors, but they treated legendary accounts 
of English origins with increasing skepticism. The Swmmane Ui 
Englyshe Chronicles (1565), by John Stow, was in this respet 
an advance on earlier Tudor writers, such as Richard Grafton, 
Edward Hall and Polydore Virgil. Fortunately his Elizabethan 
contemporary, Raphael Holinshed, preserved many of the i 
stories in his Chronicles of England, Scotland and Ireland as), 
thereby providing Shakespeare with some of his finest plots 
scenes, In his invaluable Survey of London (1598), Stow rept 
sented another enduring characteristic of English scholarship! M 
enthusiasm for local antiquities and topography. Many books : 
records had been lost in the dissolution of the monasteries, 80 
and chantries; those treasures which survived were doubly be 
cious. The collecting and editing of old manuscripts was for 
centuries a main preoccupation of scholars, from Sir Robert i | 
Cotton (d. 1631) to Robert (d. 1724) and Edward Harley 
1741), the Ist and 2nd earls of Oxford, whose names are am | 
uated by the Cottonian and Harleian collections in the p ae | 
museum. John Leland, “the father of English antiquaries, va 
saw in print any of the vast quantities of notes he made 0 
tour of inspection and collection for Henry VIII. It we 
until the 18th century that Thomas Hearne, himself one 0 } 
greatest editors of medieval texts, published Leland’s Zint 
(1710-12) and extracts from his Collectanea (1715): iti | 

In the midst of the Elizabethan church settlement, Arc hol | 
Matthew Parker found time to take a leading part in ie al 
arly activities. The religious and political ferment of Tu Fost! 
Stuart times stimulated historical writing of a sort: Jo wet 
Book of Martyrs (1563) in England and John Knox's ealt Wid 
the Reformation in Scotland (written during the 15605) de iei. 
recent events in anything but a dispassionate manner. ~mi 
Sir Edward Coke, William Prynne and John Selden went to a0 
eval law for arguments against the Stuart monarchy. ve! 
Bacon’s masterly History of Henry VII (1622) had 2., ol | 
purpose: short as it was it was by far the best historic: bio! 
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to that time. Another famous Elizabethan, Sir Walter Raleigh, 
started on his History of the World (vol. i, 1614) while imprisoned 
in the Tower of London by Elizabeth’s successor. The expedi- 
tions of Raleigh, Drake and many other Tudor adventurers were 
enshrined by Richard Hakluyt in The Principall Navigations, 
Voiages, Trafiques and Discoveries of the English Nation, the 
second edition (1598-1600) of which consists of three magnificent 
volumes of personal narratives, letters and other documents. Per- 
haps the greatest historical scholar of the period was William 
Camden, who was allowed to use contemporary state papers for 
his account of Elizabeth’s reign, Annales rerum Anglicarum et 
Hibernicarum regnante Elizabetha (1615-25). His largest work, 
the Britannia (1586), contained many novel features: descriptions 
of past manners and customs, pedigrees of families, notes of ar- 
chaeological remains of all kinds, including Stonehenge and the 
Roman wall. 

The antiquaries of the 17th century were not content merely 
to collect, Sir William Dugdale provided in his Antiquities of 
Warwickshire (1656) the model for large-scale county histories, 
imitated for almost every English shire in subsequent centuries 
bya remarkable succession of local historians. Dugdale was, like 
Camden, a royal herald and a great authority on genealogy and 
family history. His greatest achievement, however, was the com- 
pilation, with the help of Roger Dodsworth, of Monasticon 
Anglicanum (1655-73), a huge repository of information about 
medieval English religious houses. One of his contemporaries, 
Thomas Madox, laid the foundations of administrative study in his 
History and Antiquities of the Exchequer (1711); another, Sir 
Henry Spelman (d. 1641), wrote learned monographs such as The 
History and Fate of Sacrilege. Narrative history was still mainly 
concerned with the near past. Lord Chancellor Clarendon’s His- 
tory of the Rebellion and Civil Wars in England described in 
splendid prose events in which he himself had taken part and per- 
sons he had known as friends or enemies. Bishop Gilbert Burnet 
(1643-1715) called his account of the later Stuarts The History 
of His Own Time and his personal prejudices must be heavily dis- 
counted in using the work, By the end of the 17th century general 
histories of England were being produced by painstaking writers 
such as Laurence Echard, but they lacked judgment and had little 
documentary basis. 

2. 18th Century.—In the 18th century scholars considered 
themselves sufficiently equipped to deal with more extensive pe- 
rods. Histories of the world and national histories, mostly of 
Poor quality, abounded. The Scottish philosopher David Hume 
Wrote in six volumes an interpretive History of England (1754- 
62) from Roman times to 1688, which ran through many editions 
but is now interesting only for the original views he expressed. 

much more impressive Scottish achievement was the large- 
ae works of William Robertson, first the History of Scotland 
iene the Reigns of Queen Mary and of James VI (1759), then 
T is of the Reign of the Emperor Charles the Fifth (1769), 

nally, by a natural progression, on the Spanish Empire over- 
“as, the first thorough History of America (1777). Greatest of 
these Sweeping surveys was Edward Gibbon’s The History of 
os Decline and Fall of the Roman Empire, published in six vol- 
tee between 1776 and 1788. His combination of scholarship, 
Rc Sa style and rational interpretation has stood the test of time 
a aa than any other comparable writing of the Age of Rea- 
si utside Great Britain the Decline and Fall is still the best- 
ok ebay work by a British writer (see GIBBON, pres 
entury.—The opening up of public and priv 
torr the building of great ibris and the spread of educa- 
p tributed to the great expansion of historical writing in the 
simulate tury. The novels of Sir Walter Scott and his oem 
an ed interest in the past. Stylists like Lord Macau sik 

Ge a in meeting the growing demand for well-written h $ Ea 
tory, Henry Hallam put forward the Whig view of Englis z 
Ek in he latter’s: Constitutional History of England ( ae 

ataul © cocksureness of Macaulay but is much less reai ai 
wr gh se Essays (1843), originally contributed to the ss 

eview, led him on to a more elaborate study of a Pay, 
any previously undertaken. His History of England From the 


the 
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Accession of James IJ reached only the middle of William III’s 
reign before death overtook him while writing the fifth volume. 
A century later his great-nephew, G. M. Trevelyan, worthily 
carried on the story to the end of Queen Anne’s reign, Based on 
solid research, Macaulay’s facts are seldom wrong, though his 
interpretations are often questionable. 

A stylist of a very different order was Thomas Carlyle, who set 
out to replace “drum and trumpet” history by the story of the 
common man and showed much sympathy with the masses in his 
highly coloured picture of The French Revolution (1837). A grow- 
ing conviction that great men decide the fate of nations led him 
to studies On Heroes, Hero-Worship, and the Heroic in History 
(1841), followed by a brilliant commentary on Oliver Cromwell’s 
Letters and Speeches (1845), which rehabilitated the Puritan 
leader. Ironically Carlyle’s most substantial work (published 
1858-65) was devoted to The History of Friedrich IT of Prussia, 
whose campaigns he analyzed to the admiration of the Prussian 
general staff. It was left for a delicate clergyman, John Richard 
Green, to provide in his Short History of the English People 
(1874) the first adequate account of social and economic forces. 
To fill the long gaps before and after Macaulay’s History, J. A. 
Froude, S. R. Gardiner (supplemented by Sir Charles Firth), 
W. H. Lecky and Sir George Trevelyan dealt at length with much 
of the Tudor, Stuart and Georgian periods, Froude’s vivid ac- 
count of the English Reformation—The History of England From 
the Fall of Wolsey to the Defeat of the Spanish Armada (1856— 
70)—is strongly Protestant and antifeminine: he could see no 
good in Mary Stuart and gave Lord Burghley all the credit for 
Elizabeth’s successful reign. Froude was one of the first British 
historians to make extensive use of foreign sources, particularly 
the rich Spanish archives at Simancas, but he was careless with 
his quotations and the meanings he put upon them. Subsequent 
Tudor specialists, such as A. F. Pollard and Sir John Neale, have 
had to correct much of what he wrote, in addition to writing 
original work on Henry VIII and Elizabeth I. Gardiner’s plain 
narrative is still the basis of Stuart studies, but much of Lecky 
and other Victorian writers on the 18th century has been over- 
thrown by the analytical methods applied to the Structure of 
Politics at the Accession of George III (1929) by Sir Lewis 
Namier and his disciples. 

Although regius chairs of history had been established in 1724 
at both the old universities by George I, the first distinguished 
scholars to occupy them (if one excepts the poet Thomas Gray) 
were Bishop William Stubbs at Oxford (1866) and Sir J. R. Seeley 
at Cambridge (1869). The massive scholarship of Stubbs trans- 
formed medieval studies; his Constitutional History (1873-78) 
and Select Charters (1870) remain set books for university ex- 
aminations (for a modern assessment see H. G. Richardson and 
G. O. Sayles, The Governance of Mediaeval England, 1963). 
Stubbs also edited many texts for the “Rolls Series” (Chronicles 
and Memorials of Great Britain and Ireland During the Middle 
Ages), This series, launched (1858) by the master of the rolls, 
provided, “without mutilation or abridgement,” editions of chroni- 
cles and records from the Roman invasion to the 16th century. 
Seeley’s Expansion of England (1883) started a powerful school 
of imperial history, including such names as Sir Charles Lucas, 
H. E. Egerton and A. P. Newton, The successors of Stubbs at 
Oxford have included several famous medievalists, from E. A. 
Freeman to Sir Maurice Powicke and V. H. Galbraith. Cambridge 
has had men of equal distinction, notably Lord Acton in his old 
age and F. W. Maitland, perhaps the most acute mind ever to 
deal with English medieval history, particularly in its legal aspects. 

4, 20th Century.—The vast masses of documents made avail- 
able in print, as well as in manuscript, by the labours of the vari- 
ous record commissions, the Public Record office and the Historical 
Manuscripts commission, not to mention innumerable publications 
of national and local learned societies, have daunted the individual 
historian since the opening of the 20th century. No single man 
could now hope to master the original material for even a brief 
historical period, Co-operation in various forms has been one 
answer, monographic studies of ever increasing minuteness an- 
other. Lord Acton inaugurated the Cambridge Modern History 
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for experts to sum up existing knowledge, and further Cambridge 
histories, Oxford histories and other well-known series written in 
collaboration have followed. The Dictionary of National Biogra- 
phy (started in 1882) and the Victoria History of the Counties of 
England (started in 1900) would have been impossible ventures 
by any other means. (A. T. M.) 


G. UNITED STATES 


Historiography in the United States has followed the general 
trends of Europe but has also provided uniquely American in- 
terests arising from historical experiences that weré essentially dif- 
ferent from those of the older and more settled European cultures. 

1. Trends in Common With Europe—Romantic historical 
writing was represented in the United States by George Bancroft, 
who produced a History of the United States (10 vol., 1834-74) 
that was concerned with the dramatic period of colonization and 
independence; by Francis Parkman, who wrote in a scholarly and 
absorbing style on the French in America; and by J. L. Motley, 
who found a congenial subject in the revolt of the Dutch from 
Spanish tyranny, W. H. Prescott wrote on 16th-century Spain 
and its empire; his works, especially History of the Reign of 
Ferdinand and Isabella (1837) and Conquest of Mexico (1843), 
were not only literary masterpieces but also showed notable ability 
to organize in systematic fashion great masses of historical facts. 
Nationalistic writing was usually interlaced with political liberal- 
ism and involved the gathering of historical source material which 
began with the publication (1829-30) of Jared Sparks’s docu- 
ments on the American Revolution. Bancroft was as much a 
nationalist as a romantic and no other historian has matched the 
eloquence and ardour with which he set forth the American story 
down to the administration of George Washington. Richard 

Hildreth carried the record down to the Missouri Compromise and 
James Schouler was the first historian to cover the period from 
the making of the constitution to the end of Reconstruction; 
neither could match the fervour or colour of Bancroft, but their 
books were more accurate and less biased. The most vigorously 
nationalistic writer on the period from the constitution to the 
Civil War was the German liberal scholar Hermann von Holst, 
who supported the abolition of slavery and upheld national unity 
against state rights. Vigorous national pride and military ardour 
permeated the writings of Theodore Roosevelt on the history of 
the extension of the frontier beyond the Allegheny mountains. 

wo efforts, influenced by European writing, were made to write 
a national history of the United States on a broader basis than 
politics: the first, by Woodrow Wilson (A History of the Ameri- 
can People [1902]), was more readable than impressive; the 
second, the four volumes produced by Charles Austin Beard and 
his wife, Mary, between 1927 and 1942, stressed economic, social 
and intellectual development. 

Critical methods in historical writing were chiefly produced by 
contact with German scholarship, but French and British scholar- 
ship had some influence. German historians gained prestige after 
1857; the first graduate historical seminar was established at 
Johns Hopkins university by Herbert Baxter Adams in 1881, and 
the school of political science at Columbia university was founded 
by J. W. Burgess in 1880, Both contributed to the creation of 
an indigenous school of critical historians. Among the more sub- 
stantial products dealing with American history are Edward 
Channing’s incomplete history of the United States, the masterly 
work of H. L. Osgood on the colonial period and of J. G. Randall 
and Allan Nevins on the Civil War and its antecedents. The best 
anthology of this critical scholarship at the turn of the century 
was embodied in the “American Nation Series,” edited by A. B. 
Hart. In other fields J. H. Breasted wrote on ancient Egypt, H. C. 

Lea on the medieval church, and C. H. Haskins and G. B. Adams 
on medieval history. 

As in Europe, what came to be known as the “new history” was 
a revolt against the more or less exclusive concern with institu- 
tions and political events, and its rise in the United States is as- 
sociated with J. H. Robinson, who was as much influenced in his 

later years by Thorstein Veblen as he had been earlier by H. C. 
Lea. He christened the new trend in his very influential collection 
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of essays entitled The New History (1911). Robinson's n 
interests lay chiefly in intellectual history but he also emp 
the importance of social, economic and cultural factors in 
tory. The Intellectual and Cultural History of the Western Wo 
(1941; rev. ed. 1963) by H. E. Barnes put into substantial p dl 
form the whole panorama of Robinson’s most immediate p 
in the field of history. 

As in Europe, the expansion of the conception of histori | 
writing and the increased specialization in research led to th | 
production of co-operative historical undertakings of which te 
first notable achievement was the Narrative and Critical Hist 
of America (1884-89), edited by Justin Winsor, followed by th 
“American Nation” cited above. An entirely new “Ameren 
Nation Series” was edited by H. S. Commager and R, B, Moni 
The outstanding co-operative work devoted to social history yy 
the History of American Life, edited by D. R. Fox and A M 
Schlesinger. Regional projects have been produced, such as th 
History of the South, edited by W. H. Stephenson and E, M, 
Coulter, while the main co-operative work on European historyy 
the Rise of Modern Europe, edited by W. L. Langer. 

The first effort to cover the outstanding statesmen and politi 
cians in biographical form was the “American Statesmen Series! 
edited by J. T. Morse and published in 39 volumes between 18 
and 1917, But the most important biographies have been individ 
ual products, among them S. E, Morison’s biography of Colum 
bus, D. S, Freeman’s exhaustive treatment of George Washing 
and Robert E. Lee, Dumas Malone's life of Thomas Jefferson 
Irving Brant’s able work on James Madison and A. J. Beveridge 
masterly studies of John Marshall and Abraham Lincoln, 

2. Trends Peculiar to the United States.—The great mit 
terpieces on American colonial history were those by H. L. Osgood 
and C. M. Andrews; Osgood’s was completed as planned bil 
Andrews’ was left about half finished at his death. Perhaps mort 
original and stimulating than either was C. W. Alvord’s The Mit 
sissippi Valley in British Politics, which shifted emphasis from! 
eastern seaboard to the vast new region west of the Alleghenies 
The most extensive work on this period is The British Empire Be 
fore the American Revolution by L. H. Gipson, which dealt 
the British empire as a whole and interpreted the antecedents 
the American Revolution in a manner very favourable to Greil 
Britain. The most novel work on the colonial era has been 
of H. E. Bolton and his students, mainly at the University 
California, They advanced beyond the older concentration 0 
the English colonies and the Atlantic seaboard and even be 
the emphasis on the role of the French, seeking to integrate “it 
Spanish achievements into a well-rounded conception of the com” 
nization of the United States. The outstanding work on the Ae 
ican Revolution was produced by C. H. Van Tyne. This © a 
many of the biases of the extreme nationalist historians F 
treated the British more fairly. The social and institution® 
tory of the period was treated best, if briefly, by J- F. jane 
and E. B. Greene. There has been no monumental work on F. 
period of the confederation and constitution making, and pE 
tailed comprehension of the period must be derived from bag 
together material from the masterly biographies of the leadis 
public figures. 3 ofthe 

For the era of Thomas Jefferson and James Madison, ee 
great landmarks of American historical writing is the ee Ww 
History of the United States From 1801 to 1817 (18897 ke 
Henry Adams, There is no real masterpiece on the TS? | os 
mocracy and the westward movement. The nearest app"? pet 
the extensive work of J. B. McMaster, which covered the h 
from the constitution to the Civil War in the spirit ol ‘it 
Green’s social history. The most influential historian 0p 1 
the westward movement and its relation to democracy "ig ir 
Turner, who founded a whole school that followed UP ey 
spiration and suggestions, Turner did not write eR ad 
this theme, but he stimulated a veritable library of Do0 int 
to the subject. The best work of synthesis is by R- &:. cg 
Westward Expansion: a History of the American Reon io 

The struggle over slavery, the Civil War and Recons iy 
produced an even more extensive historical literatur® 


| 
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colonial period. Earlier work was followed by the impressive 
enterprises. of J. F- Rhodes, Allan Nevins, J. G. Randall and 
others and the volumes on Reconstruction that grew out of the 
seminar of Professor W. A. Dunning at Columbia. 

Rhodes’s A History of the United States From the Compromise 
of 1850 in, its original form covered the period from the anteced- 
ents of 1850 to the end of Reconstruction in 1877. Although not 
aprofessional historian, Rhodes wrote in scholarly and dependable 
fashion and his work has remained the great classic on this con- 
yulsive era. While strongly opposed to slavery, he wrote without 
venom of the South and its leaders and strongly criticized the 
Northern excesses in the period of Reconstruction. Much the 
game viewpoint was taken by Nevins in his eight-volume series. 
Randall has done the most complete work on Abraham Lincoln in 
relation to both the political and military problems of the Civil 
War, while the best works on the military history of the Civil War 
are those of Douglas S. Freeman on Robert E. Lee and of K. P. 
Williams on Lincoln and his generals. The best statement of the 
Fea Pulipe At the outsct of a work om ie United SE 
HB; ips. 2 nite es 
from 1865 to 1901, E. P. Oberholtzer repeated Rhodes’s criti- 
cism of the severity and corruption of the Northern rule duri 
Reconstruction, but the scholarly reinterpretation of this period 
was the work of Dunning and his students, and this view was 
popularized in Claude Bowers’ The Tragic Era. It has been chal- 
lenged, however, by J. H. Franklin in his Reconstruction: Ajter 
the Civil War (1961). 

The period since Reconstruction has produced no monumental 
work comparable to that of Rhodes, although Rhodes carried his 
a briefly down to 1909 in two later volumes, and Oberholtzer 
kalt with the period from 1877 to 1901. Neither author had 
any real comprehension of the triumph of business after Recon- 
struction or of its implications for political life. This crucial 
ee at must be gathered from biographies, books on the 
growth of American industry and finance, monographs on busi- 
esses, accounts of technological developments and histories of 
labour unions, The best synthesis in this field is The Age of 
Enterprise: a Social History of Industrial America (1942) by 
T.C. Cochran and W. Miller. The most impressive work on the 
poe on nkomi; develo yee te operate. a 

ic Mind in American Ctrutzati , 
the most authoritative summary of social and institutional devel- 
opments in the 20th century was contained in the co-operative 
Work Recent Social Changes (1929), edited by William F. Ogburn. 
i Imperialism and interventionism received considerable atten- 
von, inspiring A. T, Mahan’s work on The Influence of Sea Power 
dn History, 1660-1783 (1890), J. W. Pratt’s The Expansionists 
cles 8 and A, K. Weinberg’s Manifest Destiny. The definitive 

i on the United States’ role in World War I is CAC! Tansill s 
‘ a ica Goes to War, one of the finest contributions to American 
aane history. The policy of F. D. Roosevelt in entering 

‘ she II was defended by W. L. Langer and S. E: Gleason in 
Tarsi orld Crisis and American Foreign Policy and criticized by 
ee in Back Door to War and by C. A. Beard in President 
eae and the Coming of the War, 1941. The best ae 

a nthe naval aspect of the war is the 14-volume history 0. 
ia naval operations by S. E. Morison and his eee 
if nee cold war followed closely on the heels of Worl 
ithad be onc fe seer on recent events was less objective than 

a alter World War I. 


Titings on American cultural history are creditably repre- 
Gat y the volumes of V. L. Parrington, M. E. Curti and R. H. 
E peL On intellectual history, H. W. Schneider on philosophy, 
Giedi ubberley on education, Dirk Struik on science, Sigfried 
ine, ot technology, F. R. Packard and R. H. Shryock on medi- 
} Yan Wyck Brooks on literature and O. W. Larkin on art. 
aries Y onception of American history has transcended the bound- 
Wdert, the United States: the history of Latin America has been 
a ae by J. F. Rippy and others, while J. T. Shotwell edited 
*elatio "tious 25-volume co-operative work on Canadian-American 
ta] 3 and C. F, Wittke and J, B. Brebner produced good gen- 
Surveys of Canadian history. (H. E. Bar.) 
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H. RUSSIAN 

1. Early Chronicles.—The history of Russia from the 9th to 
the 17th centuries was recorded in the form of chronicles and 
other narratives, based primarily on Byzantine models. Few of 
the narratives dealing with the earliest period survived. Of these 
the most important is the Primary Russian Chronicle, compiled 
in Kiev in the 12th century. Chronicles were also compiled in 
Novgorod and other princely towns. Together with charters and 
treaties, these narratives provide the principal source of informa- 
tion about Russian affairs not only at the height of the Kievan 
period but also in the era of Mongol domination and during the 
subsequent years in which the modern. Russian state was being 
established. The earlier accounts were written by monks in a 
traditional form in which supernatural events and the parochial 
interests of individual princes played a large role, but by the 16th 
century the chronicles began to reflect a more general outlook. 

2. Later Trends.—In the course of the 17th and 18th cen- 
turies the secular began to replace the religious in Russian intel- 
lectual life and European influences were introduced -both by 
Russians who had familiarized themselves with western culture 
and by German scholars brought in under the auspices of the 
Academy of Sciences established in 1725. Among the former 
V. N. Tatishchev was the most prominent and among the latter 
G. F. Müller and A. L. von Schlézer undertook the systematic 
collection and interpretation of the widely scattered documentary 
sources that had survived the neglect of earlier centuries. In the 
19th century the writing of history evolved rapidly from the 
patriotic general accounts of N. M. Karamzin and M. P., Pogodin, 
and the encyclopaedic compilation of S. M. Soloviev, to the work 
of a new generation of historians who combined knowledge of the 
sources with a sound grasp of the principles of historical inter- 
pretation. For these scholars, two general fields of study were 
of particular interest. One was the evolution of Russian legal 
institutions, studied by A. D. Gradovski, V. I. Sergeevich and 
N. M. Korkunov, among others. The other was concerned with 
the peasantry, the commune, civil strife and social change. The 
most distinguished scholar in this field was V. O. Klyuchevski, 
whose published lectures (5 vol., 1904-21) are still widely re- 
garded as the outstanding general interpretation of Russian his- 
tory. Two scholars, Sir Paul Vinogradoff and E. A. Kosminski, 
made valuable contributions to the study of medieval English 
village communities. 

Among the scholars whose careers spanned the tsarist and the 
Soviet periods, A. E. Presnyakov on the 15th and 16th centuries 
and S. F. Platonov on the 16th and 17th achieved a new level of 
synthesis because of the variety of specialized studies on which 
they could draw. A greater interest was also displayed in regional 
history, and in this category the work of M. S. Hrushevski on the 
Ukraine and of M. K. Lyubavski on the grand duchy of Lithuania 
was particularly important. P. N. Milyukov, whose long career 
embraced many aspects of Russian social and cultural history, was 
at the same time an outspoken liberal critic of tsarism. M. N, 
Pokrovski, who wrote the first general Marxist interpretation of 
Russian history (5 vol:, 1910-13), also became involved in politics. 
In interpreting their country’s history, most Russian scholars 
were in agreement in seeing essential differences between tradi- 
tional Russian institutions and those of western Europe. An 
important minority, however, was inclined to identify Russia’s 
development much more closely with that of Europe. They satv 
an essential similarity between Russian serfdom and European 
feudalism and assumed that a modern Russia was following in the 
footsteps of the west as regards the development of political, 
economic and social institutions. 

3. The Communist Era.—After the revolution a number of 
prominent historians went into exile, where they stimulated a new 
interest in Russian history and produced such important multi- 
volume interpretations as those of P. N. Milyukov and others 
(3 vol., 1931-33) and of G. V. Vernadski and others (10 vol., 
1943- ). New trends of interpretation also arose among the 
exiled scholars and of these Eurasianism was the most distinctive. 
The Eurasians were impressed by the significance of both the 
Asian and the European influences on Russian institutions and be- 
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lieved that the continental size and multinational character of 
modern Russia gave its history greater complexity and more sig- 
nificant dimensions than were reflected in the traditional concep- 
tions of Russia and its relationship to Europe. Within the Soviet 
Union historical scholarship came under the close supervision of 
the Communist party and the most important academic and ad- 
ministrative positions now went to the Marxist historians headed 
by Pokrovski. His Marxist interpretation stressed the contrasts 
between Soviet and tsarist institutions but later came under criti- 
cism for failing to recognize those aspects of the Russian tradi- 
tion on which a new patriotism could be built. After the 1930s 
the Communist party directed historians to stress the’ achieve- 
ments of their country in all fields of endeavour, the success of 
such great leaders as Ivan the Terrible and Peter the Great in 
crushing the domestic and foreign enemies of the Russian state, 
and the inevitability of a world communist society of which the 
Soviet Union is the prototype. Some historians have developed 
these themes and have played an important role in molding public 
opinion. Others have made distinctive contributions in the re- 
interpretation of early Russian charters and treaties, in the publi- 
cation of documents and specialized studies concerning economic 
history, the revolutionary movements, the various nationalities of 
the U.S.S.R. and in the preparation of bibliographical aids and 
other reference works. (C. E. B.) 


I. Istamic 


Historiography constitutes a large proportion of the literary 
output of the Islamic peoples. It is an expression of a strong 
sense of tradition, consciousness of past glories and awareness 
of the fundamental unity and privileged position of the Islamic 
community, analogous to the medieval European conception of 
Christendom. Patterns set in Arabic historiography were fol- 
lowed with great success in Persian and Turkish and, more re- 
cently, in the less extensive literatures of Hausa and Swahili in 
Africa and Malay in Asia. That a similar phenomenon failed 
to materialize in Urdu is due simply to the fact that Indian histo- 
rians preferred to write in Persian. 

1. Arabic.—Arabic historiography covers the period A.D. 750 
to 1650, apart from a few works of the 20th century. Before the 
Islamic era (from A.D. 622) the Arabs had no prose literature, al- 
though tales of tribal battles (the “Days of the Arabs”) and 
genealogical tables of individuals and tribes were retailed orally. 
Not until they had built up a world empire stretching from the 
Atlantic to India and several generations had passed since the 
death of Mohammed (q.v.) did any strong sense of history ap- 
pear. Early historical writings were largely biographical and were 
intended as an aid to religious studies by verifying events and 
vouching for reliability of transmitters of Hadith, the name given 
to the teachings and life of Mohammed. They used the isnad 
system of Hadith, whereby each incident was supported by a chain 
of authority showing the passing on of the account from an eye- 
witness through a succession of intermediaries of subsequent gen- 
erations to the actual historian himself. In this early period (Sth 
and 9th centuries) history was termed akhbar (plural of khabar, 
“information,” “story”), and was written as a series of rather 
disjointed incidents. Mention must be made of the life of the 
Prophet by Ibn Ishaq, available only in the revision by Ibn 
Hisham. Ibn Sa‘d (d. 845) wrote the collected biographies of 
the Prophet and his companions. Another early historical form 

was the short monograph on a restricted topic, such as a particu- 
lar campaign. Local history is exemplified by the history of 
Mecca by al-Azraqi (d. c. 858). 

Toward the end of the 9th century the general history became 
popular. Such works dealt predominantly with the Islamic world 
but they also gave some account of pre-Islamic history, based on 
biblical and Persian sources. In addition, earlier Arabian tribal 
history was included along with some reference to Greek and 
Indian culture. For the Islamic period, political facts predomi- 
nated, and the annalistic method was employed. A new term for 
“history” was used, tarikh (“dating”). Isnads were given to sup- 
port statements, but later historians omitted them, merely quoting 
previous historians. Ya‘qubi, in his world history, takes the 
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caliph’s reign as the annalistic time unit, but the most farina 
all Arabic histories, the Annals of al-Tabari (d. 923: see Tint 
AL-), recounts events year by year. This is a brilliant work, ti 

some though the annalistic method is, and it was freely ria 
by later historians. Among these was Miskawayh (d, 1030), wy 
in his vivid Tajarib al-Umam treats the past as an example f 

the present. Last among the major general histories is the x, 
of Ibn al-Athir (d. 1234), which abridges and completes Taba 
Later historians, with a longer period to cover, used longer wiy 
for their annals—the decade, the reign or even the cent : 

The history (Kitab al-‘Ibar) of Ibn Khaldun (d. 1406) my 
be mentioned here for its Introduction (“muqaddimah”), my 
available in Franz Rosenthal’s translation (Zbn Khaldun, Th 
Muqaddimah, 3 vol., 1958, with a good introduction), Thisis fq 
its time, unique in seeking to show a pattern in the rise and fal 
of nations, in which environment plays an important role, At 
cording to Rosenthal (A History of Muslim Historiography, p 
104, 1952), Ibn Khaldun showed “fundamental originality,” ty 
great achievement being “the application of scattered political ay 
sociological ideas to history, which he recognized as a living fom 
joining the past with the present in one continuous process” 
He did not, however, found a school of historians and ws 
merely “a unique interruption in the course of Muslim histori. 
raphy.” 

The breakup of the Islamic empire encouraged the writing o 
local histories, many of which were eulogies of petty dynastie 
Such works, besides chronicling political events, often contained f 
useful topographical sections. But the plan which found favour 
in large-scale works was to devote the bulk of a local history tù 
the collected biographies of famous local figures. Outstandig 
examples are the history of Baghdad by al-Khatib al-Baghtid 
(d. 1071) and that of Damascus by Tbn Asakir (d. 1176). 

Arabic historiography was eclipsed with the domination of t 
Arab world by the Ottoman Turks, The last great historian ws 
al-Maqqari (d. 1632), whose subject was Arab Spain. 

2. Persian.—Persian historiography dates back to 963, whent 
Bal‘ami completed his abridged translation of Tabari, Torjom 
i Tarikh i Tabari. Henceforward Persian historiography, trenet 
dous in bulk when works written in India are included, follo 
Arabic models. Among the most famous works is the history? 
Genghis Khan and the Mongol conquests by Juvaini, written 
the ornate rhymed prose also found in later Arabic histortogral” 
Among the many histories of Timur (Tamerlane), Yazdi's Zt 
nama (1424) is the best. In Mogul India many official histoni 
were written in Persian, notably the Akbar-nama (life of the et 
peror Akbar) by Abu’l Fazl. ribes 

3. Turkish.—Bal‘ami’s translation of Tabari was fu 
translated into Turkish by Nasuh Matraqci in 1520. Bie 
famous Turkish histories, however, are two histories of the 
mans: the Tac iit-tevarik by Sadeddin (d. 1599) and the m 
year history by Naima (d. 1716), See also ARABIC LITER ) 
PERSIAN LITERATURE. (J. 4 BD 


J. INDIAN 


1. Early Historical Writing —Hardly any historical Hf 
has survived from ancient India. To explain this it wat 
argued that the growth of a historical sense must have fais 
peded by Hindu beliefs, with their implication that the a sudi, 
the world in a degenerate era were unworthy of serious 
The fabulous doings of mythical kings in a golden 
more edifying. On the other hand it has been argue that t 
ences to the keeping of archives and genealogies suggest culos 
was at least some interest in the past. But apart from indi 
biographies of kings and other documents in which the sca 
between legend and fact was very tenuous, the only histor oh 
to have survived is a verse chronicle of the kings ° i 
Kalhana’s Rajatarangini (Eng. trans. by M. A. Stem, i th oo 
of the Kings of Kashmir, 2 vol., 1900). Writing n the i 
tury A.D., Kalhana stressed the importance of treating vid 
with the impartiality of a judge and was not afraid © ios 
previous chroniclers, though he himself was somewhat pha 
Believing that the world was in a state of decline, he &™ 
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the virtue of resignation and saw the working of karma and fate 
anderlying the course of history. í 
Muslim writers, whose religion had a historical founder, showed 
a greater interest in history and a more precise sense of chronol- 
ogy, writing in the context of a tradition of Muslim historiogra- 
phy from outside India. Their concern was with the doings of 
Muslim rulers, and their method was to narrate rather than ex- 
plain. The inscrutable will of God often seemed a Sufficient ex- 
planation. The writings of Abu'l Fazl (1551-1602) are outstand- 
ing, for besides narrating in eulogistic fashion the history of 
Akbar’s reign he also paid detailed attention to the administrative 
system of the Mogul empire at a time when it was at the peak of 
iisefficiency. A notable study of its decline and of the rise of the 
English East India company was completed in 1783 by Ghulam 
Husain Khan in his Siyar-al-Muta‘akhkhirin (“Manners of the 
Moderns”), which combined a vivid'though detailed narrative with 
adegree of analysis. First translated into English in 1789, it was 
treated as authoritative by James Mill and was praised by 
Macaulay. (See also H. M. Elliot and J. Dowson, The History of 
India as Told by Its Own Historians: the Muhammadan Period, 
8vol., 1867-77; P. Hardy, Historians of Medieval India, 1960.) 
2, Period of British Rule.—Under British rule the writing of 
Indian history was conditioned by European ideas and methods 
ofresearch. James Mill used original sources, especially those pub- 
lished in parliamentary papers, for his History of British India 
(6 vol., 1817), but also used utilitarian principles to condemn 
Indian ideas and customs, More sympathy for Indian ways was 
shown by James Grant Duff in his History of the Mahrattas (3 
vol. 1826) and by Mountstuart Elphinstone in his History of 
India (2 vol., 1841). Unlike Mill, both these historians had had 
personal experience of India as servants of the English East India 
company, Another of the company’s officers, James Tod, showed 
his respect for the traditions of the Rajputs and made use of 
their bardic literature in his Annals and Antiquities of Rajasthan 
(2 vol., 1829-32), though he was perhaps too eager to find among 
them institutions similar to those of feudal Europe. The Sanskrit 
scholar H. H. Wilson, who had also served in India, disagreed 
With Mill’s criticisms of Hindu civilization, but characteristically 
expressed his views only by annotating Mill’s History. 
Mill had also criticized many aspects of British policy in India 
and subsequent historians were equally outspoken. J.D. Cunning- 
am was removed from his post in the company’s political service 
ponu of criticisms, in his History of the Sikhs (1849), of 
titish policy leading to the first Sikh War. But after the mutiny 
and the rise of nationalist feeling in India, greater caution pre- 
kled among British writers of Indian history. With the idea of 
Mil ‘ede the liberal tendency, inspired afer aie cea 
St James Fitzjames Stephen and Sit John Strachey set out to 
ep este 
ot the reputation of Warren Hastings, the former in’ his 
ae of Nuncomar and the Impeachment of Sir Elijah Impey 
oo a oe his — pe the Rohilla ete 
Ot providing such moral justifications soon c: 
ey on British historians, but the need for a strong gov- 
ent to prevent the disorder that had prevailed in India in the 
eir aes and in earlier periods of disunity remained one of 
“estes themes. The policies and annita o ad 
f ish government remained their major concern. 
oe o nationalist movement was almost ignored by V. iA 
mid h S Oxford History of India (1919). Scant eun : 
rit è economic, social or intellectual life of the people unde ; 
"dia ia Sain the panier aes 
land's ee ication of which began in 1922." Even We cji 
> studies of Indian economic history in the Muslim 
Brna contained the implication that conditions were better under 
ane The political situation also influenced Indian es 
thief Ei of British land revenue policy was one of R. C. oe 
Te Sea in his Economic History of India (2 vol., E 5 
3 a to show that Hindu achievements had rivaled S c 
khe, est was a strong motive in other historians: soci - K. 
Shi bpi ii stressed India’s former maritime progress in his ndiar Z 
Mg (1912) and argued; in his Local Government in Ancient 
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India (1919), that democracy could be found in the ancient Indian 
village. _In general, Indian historians have taken more interest 
than their western colleagues in the Hindu period. The writing of 
a chronological narrative of the political events of that period has 
often taken priority over analysis and explanation, partly because 
of the difficult nature of the evidence. 

3. Period of Independence.—After 1947 more attention was 
paid to economic, social and intellectual history. In the large- 
scale History and Culture of the Indian People, undertaken by 
Indian historians under the editorship of R. C. Majumdar and 
A.D. Pusalker, more space than usual was allotted to the Hindu 
period and the 18th century was to be treated as a time of Maratha 
dominance rather than merely as one of preparation for British 
tule, The first volume was published in 1951. (Ke. A. B.) 


K. CHINESE 


1. Earliest Histories—Traditional Chinese thought was nota- 
bly historically minded; in the official classification of literature, 
history ranked next after the Confucian canonical books, and a 
knowledge of the histories was a required part of a conventional 
education leading to official rank. Even popular literature relied 
heavily on the historical past for plots and characters. The 
earliest surviving records, the oracle bones of An-yang (15th—11th 
centuries B.c.), like the state documents collected later to form 
the Book of Documents (Shu Ching), were recorded by a class of 
professional scribe-diviners who also had charge of the calendar. 
The earliest histories in the full sense were the annalistic records 
of the feudal kingdoms of the Chou period (c. 1122-256 B.c.) 
produced by the same authorities. Of these only the Spring and 
Autumn Annals (Ch'un Ch’iu) of the state of Lu, the editing of 
which is traditionally ascribed to Confucius and which became 
part of the canon, and the corrupt text of the Bamboo Annals 
(Chu-shu chi-nien) of the state of Wei survive. They are dry 
court chronicles of isolated facts of ritual or political importance. 
No attempt was made to join them into a connected account, but 
great care was taken in fixing the precise date of events. In the 
Spring and Autumn Annals an attempt was also made to express 
moral judgments by the use of a vocabulary implying approval 
or disapproval. 

Simultaneously freer styles of narrative history also arose. 
There were three main types: collections of anecdotes recounting 
notable decisions taken by rulers, or counsel offered by their min- 
isters, such as the Discourses of the States (Kuo-yii) and the 
later Stratagems of the Warring States (Chan-kuo ts’e) ; romances 
centring around some famous person; and anecdotal narrative his- 
tories, one or more of which were broken up and appended to the 
Spring and Autumn Annals as the Tso Commentary (Tso Chuan). 
These works lacked both the rigid chronological framework and 
the exclusively court-centred ritualistic interests of the state an- 
nals and were less highly valued. 

2. Official Dynastic Histories—With the unification of 
China under the Ch’in emperors in 221 B.c., the records of the old 
feudal states were deliberately destroyed, but compilation of 
records by court historians continued, Under the Han emperors, 
Ssu-ma Ch’ien (c. 145-90 B.c.) completed a design begun by his 
father, who had been grand historian before him, to write a com- 
plete history of China down to his own day. This book, the His- 
torical Records (Shih Chi), was the first masterpiece of Chinese 
historiography and provided the model for many later works. It 
comprised a strictly chronological section of basic annals modeled 
upon the old annalistic style, dealing with the acts of successive 
emperors. Also included were chronological tables of various 
types; memoirs giving integrated accounts of particular aspects 
of government; sections on the hereditary houses of the old feudal 
kingdoms; and a section of biographies, accounts of various cate- 
gories of notable people and of foreign nations. Much of the 
material in this last section was folklore and romantic tradition 
similar to the old narrative histories. Pan Ku (a.D. 32-92), in 
compiling his History o, f the Former Han, adopted the plan of the 
Historical Records, omitting the feudal families but limiting his 
period to a single dynasty. This plan was followed by the long 
series of official dynastic Standard Histories which continued the 
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record down to 1911 (including the Draft History of the Ch’ing 
[Ch’ing-shih kao], completed in the 1920s). The earlier dynastic 
histories, like the History of the Former Han, were largely written 
by individual historians using official archives. From the T’ang 
period (618-906), however, a highly organized College of His- 
torians (Shih yiian) took charge of the compilation, not only of 
the histories of former dynasties but also of the materials from 
which the history of their own times would be written. 

Diarists compiled a daily record of the activities of the court 
that were later supplemented from official documents and worked 
up into a chronological Veritable Record (Shih-lu) of the reign. 
From these, National Histories (Kuo shih) were written periodi- 
cally, They were comprehensive histories dealing with a reigning 
house and were often later incorporated in the Standard History 
of the period. These official compilations were scissors-and-paste 
histories composed largely of official documents, The contribu- 
tion of the historian was normally limited to personal judgments 
on persons and affairs which were strictly separated from the 
record itself and to implicit criticism by omission. The purpose 
of the histories was, however, primarily didactic; they were to 
provide emperors with a mirror of the past, a standard by which 
to judge their own conduct as well as an official dynastic record. 
Increasingly, they became collections of precedents for adminis- 
trative procedure. Their value was restricted by their concentra- 
tion on the court and the capital, by their piecemeal compilation, 
often followed by very hurried editing, and by their limitation 
to a dynastic period. This often imposed upon history a stereo- 
typed pattern of dynastic prosperity and decay and prevented the 
description of longer-term developments. 

3. Historical Criticism.—Criticism of this system was com- 
mon, even among the bureaucrat historians. Liu Chih-chi (661- 
721), whose Shih-t’ung was the first great work of historical criti- 
cism, attacked both the form of the histories and the means by 
which they were compiled. Later in T’ang times Tu Yu in T’ung- 
tien (Comprehensive Institutions) and Su Mien in Hui-yao (Col- 
lected Acts) produced a new genre of administrative history. Tu 
Yu's work was an encyclopaedic history of institutions from the 
earliest times, collecting systematically large numbers of docu- 
ments on a great range of topics. This type of institutional ency- 
clopaedia was frequently imitated later and provides important 
source material, 

The Sung period (960-1279) was noteworthy not only for the 
great increase in the writing of various private nonofficial histories 
but also for the development of critical techniques in writing his- 
tory. Ssu-ma Kuang (1019-86) wrote the Comprehensive Mir- 
ror for Aid in Governing (Tzu Chih T’ung Chien), a continuous 
narrative history of China from 403 B.c. to a.p. 960, which is 
probably the finest single historical work in Chinese, and at the 
same time compiled a separate work (Kao-i) dealing with the dis- 
crepancies in his very numerous sources and giving his reasons 
for preferring certain authorities. Equally meticulous was Li 
Hsin-chuan’s Chien-yen i-lai hsi-nien yao-lu, a chronicle of the 
early southern Sung period (1127 onward), where the author not 
only records divergent records of the facts but cites classical au- 
thority and precedent for the exact terms in which he records 
events. 

A final flowering of historical criticism took place in the late 
17th and 18th centuries as part of the general revival of Ch’ing 
scholarship. Many works of detailed textual criticism were writ- 
ten upon the standard works of the past. A number of other 
scholars, notable among them Chao I (1727-1814) and Chang 
Hsiieh-cheng (1738-1801), sought for historical themes other than 
the dynastic cycle. The scope of history was also broadened to 
include subjects such as historical geography. 

4. Local Histories.—Local histories (Fang-chih) exist in great 
numbers from the 10th century onward. They began to flourish 
on a large scale in southern and central China under the Ming 
dynasty (1368-1644) and under the Ching dynasty were compiled 
for the whole empire, often as a result of official policy. Biog- 
raphies, family histories and Buddhist historical works abounded. 
With the possible exception of the last named, all share certain 

characteristics with the official and semiofficial works. Events 
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were recorded in isolation, no connection or causal relations 
was attempted and original documents were quoted rather a 
the writers’ summary of a situation, Chinese historiography | 
incomparably rich in source material and has a long tra iting | 
meticulous textual criticism. But, largely because of the j 
standing authority of the official histories, there have berna | 
paratively few attempts at large-scale synthesis and, saye | 
some notable exceptions, little interest in the fundamental cay | 
and patterns of events. {i 

5. Modern Influences—With the introduction of w 
learning in the later 19th century, Chinese historians, like ( 
nese intellectuals as a whole, suffered a revulsion against the pay | 
The first wave of “modern” or nontraditional historians 
iconoclasts, who questioned the validity of the records of the de 
tant past with which they were primarily concerned. Represent 
tive of these was Ku Chieh-kang. This tendency was rever 
during the 1930s, when archaeological discoveries gave clear 
astonishing proof of the accuracy of many of the records whi 
had been called in question, The next generation of youn 
torians fell under the spell of the Marxist interpretation of hie 
tory. After bitter schisms in the late 1920s and 1930s, good wi | 
was later produced. Parallel to the movement toward Manis 
history the old tradition of meticulous scholarship, textual edi 
and the collection and publication of sources has continued, 
since the victory of Communism in 1949 these two tendencies | 


to doctrinaire Marxism and to pure textual scholarshiphin 
characterized historical production. (D. C. Tw) 


L. JAPANESE 


1. Early Writings.—Japanese historical methods derivel 
largely from China in antiquity and from the west in motel 
times, though in the interim some native forms were evolve | 
The deliberate sinification of the Japanese polity and culture, 
its height in the 7th and 8th centuries A.D., included historiogt 
phy. Imperially appointed committees were commanded to pt | 
duce histories apparently intended to be comparable to the Che 
nese dynastic works. Written in Chinese, in annalistic form tii 
based on Chinese calendars, they were dynastic and administra 
histories. The first and most celebrated, the Nihongi (qa) # 
Nihon Shoki (“Chronicles of Japan”), appeared in AD. 720. 
parently legitimist in intention, no distinction was made betwee 
the account of the divine origin of the dynasty and the descriplit 
of contemporary events, Even so, there are signs that the cat 
pilers had some notion of the importance of care in the use 
sources, frequently submitting alternative versions © ev i 
(often, it is true, mythical ones). Dynastic claims thus A 
lished, subsequent official chroniclers adopted the Chinese Y ‘i 
that the function of history was didactic. The official serina i 
at a.D. 888; its reliability for the Sth and 9th centuries an 
siderable, although the range of interest is slight. (See be i 

During the 11th-15th centuries a number of popular his 
tales were written by private authors in Japanese prose. ag 
still somewhat constricted by chronological schemes, He re 
no longer focused on the enfeebled throne: some dealt wi n 
Fujiwara statesmen; and in the last there is an approach nd 
matic treatment of the struggle between the court nobles M ie 
military at the beginning of the feudal period. This a so | 
tory, derived from successful works of fiction, contain ji 
imaginative colouring but enough verifiable materia 
the term “historical romance,” 4 

The abandonment of Chinese as the medium of hi J. 
ing symbolized some degree of cultural independence, but peil. 
historians tended to become insular. During the feu ay 
until the establishment of the Tokugawa shogunate M 1603.04 
one official committee was appointed—in the 13th conte 


1 to epee 


torical wt 


tle 
individual historians followed the popular histories Me w 
more searching and sophisticated works. In the : the | 
centuries they selected from the ancient chronicles ant atti 
past events justifying their own Buddhist or Shinto! dl 
to contemporary politics. The rigours of the chronologie ats 
were mitigated by purposive selection or omission af ara 
gether with explicit interpretation and argument. G 
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works were the Gukansho, written in the 13th century by a Bud- 
dhist with Confucian ideas of political morality, and the Jinné 
Shötöki, a Shintoist work, whose title, “Records of the True De- 
sent of the Divine Emperors, proclaims its own bias, though 
modified Confucian morality was invoked even in this work. 

2, Tokugawa Period.—In the Tokugawa period (1603-1868) 
a huge quantity of historical writing was produced and advances 
were made in the techniques of research and presentation. There 
were works officially sponsored by the Tokugawa, compiled by 
individuals or by teams, as well as works by private authors. 
Most historians reverted to the use of Chinese and often explicitly 
used Chinese histories as models—tending, therefore, to perpetu- 
ate the limited annalistic form of the earliest histories. 

The first of the official histories was the Honchd Tsugan, a 
chronical compiled by a single scholar and covering Japan’s his- 
tory down to 1611. The most important was the huge and meticu- 
lously collated Dai Nihonshi (“Great History of Japan,”), initi- 
ated in 1657 under the direction of Tokugawa Mitsukuni and not 
completed for several generations. The work was explicitly mod- 
eled on the famous Chinese history, the Shih Chi. The Honcho 
Tsugan favoured the military group, the Bakufu, exclusively: the 
compilers of the Dai Nihonshi, though working for the Tokugawa, 
daimed that their purpose was to glorify the imperial line and yet 
they also supported the Bakufu supremacy. This seeming ambi- 
guity is found in other works of the period and was considered in 
the 19th century to justify those who wished to restore imperial 
power at the expense of the Bakufu. 

Arai Hakuseki (1657-1725), a statesman as well as a scholar, 
developed more sophisticated modes of arrangement and presenta- 
tion while maintaining standards in research. In his most impor- 
tant work, the Dokushi Yoron, he abandoned the chronicle form, 
subdividing the 9th to 16th centuries to provide didactic illustra- 
tions for a shogun, A Confucian and a supporter of the institu- 
tion of the Bakufu, he investigated the rise and fall of succes- 
sive shogunates. Unbiased historical interpretation is not to be 
expected of a man in his position, nor is it found in his work, but 
his iconoclastic approach to Japanese mythology (in his Koshitsi) 
and his innovations in method give him a more modern appear- 
ance than any other historian of the period. 

_ While the nature of the regime ensured that most works should 
in some way support the Bakufu, there was already, in the middle 
of this period, growing up a body of scholars intensely loyal to 
the imperial line, These men, of whom the most celebrated and 
extreme was Moto-ori Norinaga (1730-1801), devoted themselves 
principally to the ancient chronicles and the heyday of the im- 
Petal glory. They sought to purify the native Shinto tradition 
Of all foreign accretions, Thus’ their work was more religious, 
antiquarian and linguistic than historical, but they founded a 
Native school of historiography that still flourishes. 

g opening of Japan in the mid-19th century profoundly af- 
the Japanese historiography. Western works were translated, 
“ie Methods and attitudes adopted or adapted, those of the 

ool of the German historian, Leopold von Ranke, proving at 
rst Particularly influential and congenial to the native tradition. 
i then Japanese historical works have embodied most of the 

Se and methods of modern western historiography, while 
history, has been extended, with much emphasis on economic 
$ Restoration Period.—Though socially and culturally the 

Ji restoration represented modernization, there was also pres- 

an element of political and historical reaction. It is natural, 
TA that an early governmental measure was the creation 
Sheed for the collection of historical material, which is now 
Versi: työ Hensanjo, the Historiographical institute of Tokyo uni- 

ies es office was also ordered to produce the Dai Nippon 
i ded t, an immense work in Chinese and in chronicle form, 
the th to be a continuation of the Dai Nihonshi and to empha- 
1gog. © legitimacy of the new regime. This was abandoned in 
i Aaa because of the difficulty of reconciling the old 
Stigeng he the new, of which one of the project's leading spirits, 
ase et rasutsugu, was very conscious. It remains true that Jap- 

ng of Japanese history has been less fruitfully invigor- 


of 


541 


ated by western influence, probably because many of the scholars 
engaged in it tend to have little or no knowledge of western lan- 
guages and so lack direct insight into modern techniques of re- 
search and textual criticism. 

The occupation of Korea, Manchuria and part of China led to 
the historical study of these territories for administrative pur- 
poses. Whatever the motive, Japanese scholars have contributed 
greatly to our historical knowledge of these regions. It is in this 
field that recent Japanese historians, working with more erudi- 
tion and industry than imagination and originality, have made 
their greatest contribution. 


II. METHODOLOGY 


The methodology of history does not differ in broadest outline 
from that of other disciplines in its regard for existing knowledge, 
its search for new and relevant data and its creation of hypotheses. 
It is the same for all historical writing, success depending on 
skill and experience, and division of the past on temporal or 
topical lines merely reflects the human limitations of historians. 
Although historical methodology has four facets, the more skilled 
the historian the less he gives them conscious consideration, and 
any historian is likely to be concerned with two or more con- 
currently. The four facets are heuristic, knowledge of current 
interpretation, research and writing. 

The first two may be briefly considered. Heuristic has been 
adopted as a convenient term for the technique of investigation 
that can be acquired solely by practice and experience. In the 
case of the historian it embraces such things as knowledge of 
manuscript collections, methods of card indexing and classifying 
material and knowledge of bibliography. It underlies other as- 
pects of methodology as in knowledge of the capabilities of histo- 
rians working in the same and similar fields or in the power of 
dealing expeditiously with documentary material. The necessity 
for knowledge of current interpretation is based on the working 
principle that inquiry proceeds from the known to the unknown; 
and the historian has to be well acquainted with existing work in 
his own field, in contiguous historical fields and in allied disci- 
plines. The work in each case consists of both “fact” and inter- 
pretation, and the amount the historian accepts will vary. In his 
own field he will normally not accept facts, and certainly not cur- 
rent interpretation, on trust; in contiguous historical fields he 
will accept facts and current interpretation by experts in those 
fields, but qualified by heuristic and his general historical knowl- 
edge; in allied disciplines, such as anthropology, economics, ge- 
ography, natural science, philology, psychology, sociology, he 
must unless there is strong evidence to the contrary presume the 
technical skill and intellectual honesty of scholars in those fields. 
There is, of course, no reason why a historian cannot be reason- 
ably versed in one or more of these and other disciplines, and 
should the nature of his enquiry demand it he must be. 

Historical research is the term applied to the work necessary 
for the establishing of occurrences, happenings or events in the 
field with which the historian is concerned. Knowledge of these 
is entirely dependent on the transmission of information from 
those living at the time, and this information forms what is known 
as the source material for the particular period or topic. The oc- 
currences themselves can never be experienced by the historian, 
and what he has at his disposal are either accounts of occurrences 
as seen by contemporaries or something, be it verbal, written or 
material, that is the end product of an occurrence, These accounts 
or end products have been variously termed relics, tracks or traces 
of the occurrences that gave rise to them; and from them the his- 
torian can, with varying degrees of certainty, deduce the occur- 
rences. The traces are thus the “facts” of history, the actual 
occurrences deductions from the facts; and historical research is 
concerned with the discovery of relevant traces and with deduc- 
tion from those traces insofar as this will aid the search for 
further relevant traces. 

1. Source Material.—Source material falls into three groups 
which can be differentiated as written, material and traditional. 
Written source material has two subdivisions, literary, sometimes 
called subjective, and official. The first consists of events as seen 
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through the eyes of an individual and therefore as interpreted by 
him, normally entailing selection of occurrences or attribution of 
motive. The second subdivision, the official, consists of records 
produced in transacting business at any level from individual to 
international. The information given is basically in statement 
form, impersonal, and containing only the most superficial sug- 
gestions of causation and motivation. In practice the boundary 
between literary and official sources is blurred and a document 
may contain elements of both. The second main division, material 
source material, consists of objects that have resulted from ac- 
tivities of human beings in the past. The third group, traditional 
source material, covers what is handed on verbally or as practices, 
although later generations may commit such things to writing. 
Obvious examples are archaic forms, traditional practices, nursery 
rhymes, folklore and place names. - Comparison with parallel 
source material and knowledge of current interpretation will nor- 
mally show the historian whether his particular source can be 
presumed true, partially true or faked. If true or partially true 
allowance has to be made for the subjective element in literary 
and some traditional sources and for the difficulty of reconstruct- 
ing the events themselves from the traces surviving in official, 
material or other traditional sources. 

The classification of source material is essentially pragmatic, 
based on the differing techniques required in handling sources of 
the different groups: an inscribed tombstone, for example, can be 
either a written or a material source depending on whether the 
historian’s concern is with the content of the inscription or with 
the stone. Specialized training in what are sometimes known as 
ancillary disciplines may, depending on the nature of his investiga- 
tion, be necessary for the historian. The most important of these 
are archaeology, chronology, diplomatic, epigraphy, heraldry, 
numismatics, paleography and sigillography. It need hardly be 
said that the historian must have competence in the languages 
used in his source material. Many historians give part of their 
time to the editing of source material. This is not historical writ- 
ing but is of use to other historians in the same field. The collec- 
tion of facts as an end in itself, is, however, antiquarianism not 
history, and the essential end product of historical investigation 
is the historian’s own writing. 

2. Using Source Material—The question of what history is 

belongs to the philosophy rather than the methodology of history. 
The word history itself is used ambiguously to describe both the 
past and what is written about the past; but it is this second 
meaning that is relevant to the working definition that history is 
the past experience of society. For what reasons society may 
wish to utilize its past experience is not the concern of the his- 
torian, whose task is to make available to society that past expe- 
rience and to record it for future reference. An individual 
utilizing his own past experience has to recall the significant ele- 
ments of that experience with accuracy and establish their causal 
and chronological relationships. The historian behaves similarly 
concerning the past experiences of society; but the reconstruction 
of events from traces, the selection of those relevant to his task, 
and the establishing of relationships allow a varying freedom of 
choice by the historian, which thus introduces the subjective ele- 
ment of the historian’s personality. This cannot be eliminated 
from historical writing and the historian’s aim is to make the 
margin of intellectual error as small as possible. The handling 
of source material demands only care and technical competence, 
and it is mainly in the construction of hypotheses and in the 
establishing of relationships that this intellectual error can enter. 
A check is provided by the opinions of other historians working 
in the same field. His work will, if accepted, become part of cur- 
rent interpretation, sometimes described as accepted history, but 
as with all current interpretation subject to revision by himself 
or others. 

Historical methodology has become more clearly formulated 
during the last century, but there have been historians at times 
long past whose work can be judged by present-day standards. 
There are, however, certain important differences between present 
and the general run of past methodology. Much medieval writing, 
for example, bows to precedent in literary sources and in current 
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interpretation, and uncritical acceptance of an earlier wy 
work can occur century after century. The comparative ney 
of official sources by the majority of European historians bef 
the 19th century gave no corrective to literary sources, y 
greatest impediment to the development of modern methodol 
lay, however, in the varying concepts of history, some of which 
survive today. The concept of history as a form of literature 
made it a type of imaginative art on which judgment was passe 
on grounds of elegance rather than accuracy. Closely allied yi 
this is the “ethical” concept of history where historical writ, 
became a series of value judgments on individuals and actions, 
The converse of this was the impossible “objective” or “scientific? 
history of the later 19th century, although it did popularize thy 
concept of research and developed the ancillary disciplines, Ty 
use of history for propaganda purposes is in its crudest fom 
virtually a branch of fiction and thus independent of researc 
in its more subtle forms it can encourage accuracy in researc, 
but it will encourage also the suppression of inconvenient tras 
and intellectual dishonesty in the elucidation of relationships, In 
this it indicates one of the main impediments to methodologic 
and historical development: the holding by the historian‘of 4 
priori theories or laws to which all events and relationships mut 
conform, whether it be the theory of divine intervention in huma | 
affairs favoured in medieval times or the Marxist theory current 
over much of the modern world. (C. F. St) 
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1. Idea of a Design in History.—The belief that it is possible 
to discern in the course of human history some general schem 
or design, some over-all purpose or pattern, is very old, however 
various may have been the forms in which, at different times and 
periods, it has found expression. ‘The reasons for its persistente 
and vitality are numerous, but two very general consideration 
may be picked out as having, in one way or another, exercised’ 
fairly continuous influence. First, it has often been assumed that, 
if the belief in an over-all pattern is rejected, it is necessary t 
acquiesce in the view that the historical process consists in M 
more than an arbitrary succession of events, a mere agglomerati 
of occurrences or patchwork of random incidents and epi 
But such a view (it has been contended) cannot be seriously tt 
tertained, if only because it offends against the basic demand ft 
system and order which constitutes an ineradicable element m 
human mind and consciousness and which pervades and directs! 
rational inquiry, all meaningful thought about the world, as o™ 
narily conceived and understood. Secondly, it has frequently beet 
felt that to refuse to allow that history is finally intelligible in 
sense proposed implies a skepticism concerning the value of ET 
life and existence which in the last analysis represents an ront 
the dignity of human nature itself. Thus, to take one enhi 
Immanuel Kant spoke of the “repugnance” that will inevitably 
experienced if we look at the past “asif the whole web of hu 
history were woven out of folly and childish vanity and the’ i 
of destruction, so that one hardly knows in the end what ide 
form of our race, for all that it is so proud of its prerog? 
And—to move to the 20th century—a similar attitude p y 4 
derlies A. J. Toynbee’s rejection of the notion that history 7 
chaotic, disorderly, fortuitous flux, in which there is n0 yp d 
or rhythm of any kind to be discerned” (An Historian's AP pt 
to Religion). It has been the aim of a number of works ™ Hf 
is traditionally known as the philosophy of history to dee 
that such pessimism is unjustified and to show that, despite SE 
ficial appearances to the contrary, the historical process: oak 
be as a whole, is both rationally and morally comP 

e. the 

2. Theological Origins—European speculation are 
meaning of history derived from origins that were chiefly t ie 
cal. The idea that history conforms to a purposive prin i 
that this principle has its source in the wisdom of God, a ‘Aug 
for instance, in the conception of the past set forth by ‘s 
tine in his De civitate Dei despite the distinction that aid 
drawn between sacred and secular history. And more pedt 
thousand years later the Augustinian tradition still $ 


‘qch works as J. B. Bossuet’s Discours sur Phistoire universelle 
Tegi), Bossuet regarded history as being throughout its course 
rovidentially governed: thus, for him, to grasp and understand 
h great progression of empires and religions which occupies the 
ventral place in its forward movement “is to comprehend in one’s 
‘ind all that is great in human affairs and have the key to the 
history of the universe.” The rise and fall of states and govern- 
“ments depend in the last resort upon the secret orders of Provi- 
dence; Providence, in fact, is the source of that manifest historical 
istice and retribution to which, on nearly every page, the annals 
of the past bear clear and unmistakable witness. Bossuet’s vast 
"hook made a considerable impression when it was first published; 
l nonetheless it was the last major work of its genre, and the de- 
velopment of historical speculation in the 18th and 19th centuries 
j marked by a tendency to reject theological and providential 
interpretations in favour of an approach more closely aligned, in 
method and aim, to at adopted by natural scientists in their in- 
vestigations of the physical world, 

3. Scientific Approach.—In the eyes of many thinkers of the 
Enlightenment and post-Enlightenment periods, the project of 
establishing a science of history and society, comprising hypoth- 
eses and laws of a predictive and explanatory power comparable 
to that attained by theories in the physical sciences, acquired an 
“almost obsessive importance. The age of religious and meta- 
physical conjecture concerning human affairs had passed; instead 
itnow seemed both necessary and feasible to construct upon the 
i bard data of observed fact and experience interpretations which 
would not only rescue the human studies from their prevailing 
condition of ignorance, uncertainty and primitive superstition but 
which would also put into men’s hands an indispensable instru- 
ment for foreseeing, and to some extent controlling, their own 
future development and destiny. Thus the idea of creating a uni- 
Vetsally valid social and historical science came to be linked in 
Many minds with the promotion of reformist and revolutionary 

Condillac and Condorcet, Comte and J. S. Mill, Marx and 

els Were all (though in widely varying ways) wedded to the 

f that the application of scientific procedures to the study 

of human affairs was a realizable possibility; but equally they 

‘Nee men deeply concerned with projects of a practical character 

id committed to schemes involving radical changes in social and 

life. Theory was complementary to practice; knowledge 
WaS power, 

Yet even in the 19th century, when speculation of this type 
Was at its height, there were informed critics—Joseph de Maistre 
— Schopenhauer, for example, or the great Swiss his- 

ian Jacob Burckhardt—who challenged the optimistic and 
tionalistic presuppositions upon which it was based and who cast 
upon the idea that the subject matter of history was ame- 
'le to Such treatment. It was pointed out, for instance, that 
ae like that of the perfectibility of man or of there being 

Beetle and desirable goal toward which the course of 

Was inevitably leading, which played an important role in 
fake the accounts put PaSA h not empirically estab- 
Ghent but mere articles of faith; moreover, in subscribing 
ito the istorical theorists often appeared to be tacitly importing 
‘and Pa piseedly. scientific interpretations ancient teleological 
tention peaa ideas of a kind which it was their declared in- 
in the sh forever from the sphere of social theory. And 
üd ampli penny these and similar criticisms were STEE 
that Rhi ed by philosophers and historians alike: it was argu 
00 vag gh-sounding generalities and concepts appealed to were 
Usumptig and imprecise, and too laden with question-begging 
thet in ons, to qualify as scientific in any acceptable sense, and 
Bitoria case the complexity and particularity. of individual 
iy Occurrences does not permit of their subsumption ne 
a tac the proposed manner without doing violence pa 
describe A ramen y Se to the ways in which it is natur: 
3 rpret them. s 
a eects have considerable force. Nevertheless it can 
denied that, whatever their ultimate shortcomings, the 
Philosophers of history contributed in significant ways 
extending the boundaries of human thought and under- 
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standing. Their tendency to insist, for example, upon the rele- 
vance of scientific modes of procedure to the area of historical 
and social inquiry at least achieved the salutary effect of throwing 
into relief the inadequacy and superficiality that chiefly charac- 
terized the work previously done in this domain; it also, if in- 
directly, brought to the fore the entire question of the status of 
history as a legitimate form of knowledge: For if history should 
prove resistant to attempts to assimilate it to other accredited 
branches of investigation, it would become necessary to show 
why this is so and to exhibit, carefully and exactly, those features 
of historical thinking that lend it its distinctive and irreducible 
character. 

4. Theories of Vico and Herder.—Among the 18th-century 
theorists two writers can, in fact, be picked out who had sufficient 
genius and prescience to realize that a fruitful approach to the 
problem of establishing history as a reputable discipline might, 
after all, lie along lines different from those suggested by the suc- 
cess of the natural sciences and who in this respect anticipated 
much later thought on the subject. Giambattista Vico’s Scienza 
nuova (1744) was a work whose importance remained for a long 
time unrecognized, partly, no doubt, because of the obscure and 
scholastic manner in which the Italian philosopher expressed his 
ideas. Central to the book is the contention that the kind of 
knowledge which men can achieve of their own actions, creations 
and institutions—the material of history—is of a radically differ- 
ent kind from the knowledge that is acquired by the observation 
and investigation of the nonhuman or “natural” world: indeed, 
knowledge of the former type is of a superior or “more certain” 
character. In order truly to know something it is necessary in 
some sense to have made it, and whereas the reality which the 
physical scientist studies is the creation of God and therefore only 
properly known to him, “the world of nations” that forms the 
subject matter of history is the creation of men and is therefore 
something that men can “hope to know.” Thus Vico was led to 
stress the differences rather than the analogies between historical 
and other forms of inquiry and laid emphasis upon the need for 
the historian to recreate imaginatively the spirit of past ages and 
the outlooks and attitudes of mind possessed by the men who lived 
in them, instead of trying to impose upon them inappropriate in- 
terpretative models—“pseudomyths”—suggested by ways of 
thinking and feeling current in his own time. It is true that Vico 
propounded a cyclical theory of human history, according to which 
“nations” or cultures pass through determinate stages: he em- 
ployed it, however, in a manner that underlined man’s nature as 
a historical being, whose powers and capacities do not conform to 
a fixed and static pattern but are subject to change and develop- 
ment in the course of time: it is not through a priori intuition or 
through attention to the subjective findings of introspective self- 
consciousness that we can acquire the deepest insight into what 
we are (as so many of his contemporaries assumed), but through 
a critical and sympathetic interpretation of the evidence provided 
by historical research. 

In a somewhat similar manner the German writer J. G. von 
Herder, in his influential Jdeen zur Philosophie der Geschichte der 
Menschheit (1784-91), implied that it was necessary to view 
human actions and achievements from a standpoint which took 
proper account of “time, place and national character”; in other 
words, cultural milieu and the inevitable limits imposed by. his- 
torical situation and circumstance. It was no use, Herder claimed, 
to look at the things men have done in the past as if they were 
the manifestations of an unchanging human consciousness and as 
if they could be explained by reference to abstract universal laws 
eternally valid for all men at all places; to do this was to fall into 
error, the error of failing to recognize the complex and pervasive 
influences which act upon human beings as members of particular 
societies and as belonging to particular historical periods, and 
which subtly, but no less inevitably, determine their typical modes 
of expression and behaviour. 

Many of the ideas propounded by Vico and Herder, and later by 
Hegel, appear sufficiently familiar today, but it is easy to forget 
that this has not always been so and that the emergence of con- 
ceptions comprehended under what in the course of time came to 
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be known as the “historical sense” is a comparatively recent 
phenomenon, representing a genuine revolution in European 
thought; it is largely because of this revolution that social and 
political theories of the kind put forward in the 17th century by 
men like Hobbes and Spinoza seem oddly artificial to 20th-century 
eyes, so remote are the categories in terms of which they exhibited 
the conditions of human life from those that subsequently found 
acceptance. 

5. Modern Theories.—The task of trying to delineate the spe- 
cific character of historical knowledge and understanding, rather 
than that of attempting to construct vast speculative schemes in 
the earlier manner, has indeed, since the end of the 19th century, 
increasingly engaged the attention of philosophers concerned with 
history. To such thinkers as Wilhelm Dilthey, Benedetto Croce 
and the English philosopher and historian R. G. Collingwood, the 
claim that, in the absence of some all-embracing system (whether 
conceived in teleological or quasi-scientific terms), the course of 
history could be regarded as constituting no more than a meaning- 
less chaos appeared to be entirely unacceptable. History is in- 
telligible in the sense that ordinary working historians make it so, 
and this is the only kind of intelligibility which it is either neces- 
sary or legitimate to demand, What can reasonably be sought is 
a clearer and deeper insight into the conditions that make his- 
torical knowledge possible, the presuppositions upon which his- 
torical inquiry rests and from which it proceeds; it was with such 
an investigation in mind that Collingwood wrote that “the chief 
business of twentieth-century philosophy is to reckon with 
twentieth-century history” (An Autobiography). Like Croce 
before him, he wished to see history released from what he termed 
“its state of pupilage to natural science,” arguing that historical 
explanation radically diverges from the model of understanding 
proposed by 19th-century positivists and that the historian ex- 
plains events, not by showing them to be instances of universal 
laws or regularities, but by exhibiting them as the expres- 
sions of past thinking on the part of purposive agents, thinking 
pecs he must imaginatively reconstruct or “re-enact” in his own 
mind. 

By suggesting in this way that the philosopher should concern 
himself with the examination of historical procedures and aims, 
and that he should relinquish the ambition of providing a synoptic 
interpretation of the historical process as a whole, Collingwood 
and his continental predecessors in effect added a new dimension 
of meaning to the notion of philosophy of history. The desire to 
discover large-scale patterns and comprehensive cultural uni- 
formities continued to manifest itself in the 20th century in the 
work of writers like Oswald Spengler, A. J. Toynbee and Pitirim 
Sorokin; but, with the climate of philosophical opinion predomi- 
nantly hostile to system building of any kind, such projects for 
the most part met with a critical response in Great Britain and the 
United States. Instead, Anglo-American philosophers tended to 
concentrate upon investigating the terms and concepts which per- 
form a key role in historical description and explanation as this 
is actually carried on and upon examining such matters as the 
ways in which historians argue for and substantiate their interpre- 
tations, the categories and schemes in terms of which they discuss 
and arrange their material, and the part played by imagination and 
understanding in their treatment of human character and moti- 
vation. 

This type of approach often produced results of considerable 
interest and value; among other things, a great deal of light 
was thrown upon features of historical thinking too fre- 
quently disregarded by theorists who claimed that history either 
is, or can without much difficulty be transformed into, “a science.” 
Even so, its adoption was perhaps accompanied by a too ready 
acquiescence in the view that “history is in order as it is,” the 
philosopher's function being confined to offering a purely descrip- 
tive analysis of typical modes of historical argument and narra- 
tion. Normative and appraisive questions concerning the validity 
or adequacy of accepted procedures can legitimately arise here, 
as in other spheres; and there seems to be no compelling reason 
to assume that such problems necessarily lie beyond the scope of 
philosophical criticism and evaluation. (P. L. G.) 
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IV. SOCIETIES AND INSTITUTIONS 

The growth during the 19th and 20th centuries in the m 
of societies and institutions designed to promote the study of fj 
tory has been remarkable. This flourishing of historical ane 
while common to the entire western world, has been particu T 
notable in France, Germany, Great Britain and the United Stats, 

The following is a list of some of the more important historia) 
societies and institutions, excluding, in general, those not orga 
ized on a national or international basis. There is, consequent 
no mention of the vast majority of societies devoted to the sy 
of local history, nor of the many societies attached to universiti 
colleges and schools—probably the most productive of new his 
torical studies. For societies concerned with prehistory and an 
cient history, see ARCHAEOLOGY, SOCIETIES oF, See also Aup 
EMIES. 

1. United States—There are probably more historical society 
in the United States than in any other single country, Among ty 
national societies, a dominant position is occupied by the Amer. 
can Historical association (founded 1884; publ, American Hi 
torical Review)—the principal organization for scholars in al 
branches of history. There are also the National Historical y 
ciety (f. 1915) and the Society of American Historians (f, 1939), 
Numerous national societies exist to promote the study of som 
particular branch of historical knowledge; for example, the Ame 
ican Catholic Historical association (f. 1919; publ. Catholic Hip 
torical Review), the American Military-institute (f. 1933 as th 
American Military History foundation; publ. Military Afain), 
the American Society of Church History (f. 1888; publ. Chi 
History), the Association for Asian Studies (until 1956 the fu 
Eastern association; publ. Journal of Asian Studies), the Associ 
tion for the Study of Negro Life and History (f. 1915; publ. Jow- 
nal of Negro History), the Economic History association (publ 
Journal of Economic History), the History of Science society ( 
1912; publ. /sis), the Institute of Early American History aad 
Culture (f. 1943; publ. William and Mary Quarterly), the Me 
dieval Academy of America (f. 1925; publ. Speculum), the Mi. 
sissippi Valley Historical association (f. 1907; publ. Missisifh 
Valley Historical Review), the Society for French Historia 
Studies (publ. French Historical Studies) and the Southern Hit 
torical association (publ. Journal of Southern History). A 

There is a great profusion of state historical societies í 
societies for the study of local history, for which the Amert 
Association for State and Local History (f. 1941; publ. History 
News, Bulletins) acts in some degree as a co-ordinating ast 
In most of the older states, historical societies tend to Ka 
dependent, self-supporting organizations; elsewhere they are is 
quently tied in some way to the state university. Of the s 
historical societies the most prominent are the Massachuset f 
torical society (f. 1791; publ. Proceedings), the Historical Soe 


News) and the New York State Historical association (i 

2. Great Britain—The outstanding national organizati | 
the Royal Historical society (f. 1868) and the Historical + "i 
tion (f. 1906). The Royal Historical society, fellows susieti 
tend to be drawn principally, though by no means a a 
from university teaching circles, publishes Transactions, d a valie 
den series (it absorbed the Camden society in 1897) aM Fy 
ble Guides and Handbooks series. The Historical assor } 
close links with the teaching profession. Apart from Te lolit 
History, it publishes an Annual Bulletin of Historical a j 
and a useful series of pamphlets for students and teachers iy, 
tory. The Institute of Historical Research, attached A 
versity of London, helps co-ordinate the research Wo" wot 
ates from all British universities and of foreign student Hf 
on British history; it was founded in 1921, publishes ® vg 
and houses various co-operative projects, such as a 
County History and the History of Parliament. ies met 

The most important of the more specialized societi ed 1; 
Society of Antiquaries of London (f. c. 1586, refound 
publ. Archaeologia, The Antiquaries Journal), the 


Genealogists (f. 1911; publ. The Genealogists’ Magazine), the 

+ for Nautical Research (f. 1910; publ. The Mariners’ Mir- 

the Society for Army Historical Research (f; 1921; publ. 

l), the Economic History society (publ: Economic History 
i), the Scottish History society (f. 1886) and the British 

Derords society (f. 1932). There are county history societies in 

most British omia ae 

rance and Germany. jutstanding among the French 

historical societies is the Société de I’Histoire de France (f. 1833; 
bl. Annuaires, Bulletins, Mémoires, Textes inédits de Phistoire 

de France), which has had an important role in the development 

of modern European historiography. Other national societies in- 
clude Société d'Histoire Moderne (f. 1901; publ. Revue d'histoire 

moderne et contemporaine), Association Marc Bloch (f. 1945; 

Annales Economies Sociétés Civilisations), Société d'Histoire 

Générale et d'Histoire Diplomatique (f. 1886; publ. Revue d’his- 

pire diplomatique), Société are Ecclésiastique de la France 

| l. Revue d’histoire de l'Église de France) and Société de 

Histoire de la Guerre (f. 1918; co-operates in publ. Revue d’his- 

bire de la deuxième guerre mondiale). There’are numerous local 

history societies—for the ancient provinces of France, for modern 
départements and for groups of départements. 

In Germany the Gesamtverein der deutschen Geschichts- und 

Altertumsvereine (f. 1852; publ. Blatter fiir deutsche Landes- 

el has 150 affiliated societies. Local history societies 

eist for most of the ancient divisions of Germany, those for 

Prussia and Bavaria being particularly important. ‘National of- 

ganizations include Verband der Historiker Deutschlands (f. 

1049), Monumenta Germaniae Historica (f. 1819; publ. 

Deutsches Archiv für Erforschung des Mittelalters) and Deutsche 

Orient-Gesellschaft (f. 1898; Mitteilungen). 

4 Other European Countries.—Austria: Institut für Öster- 
reichische Geschichtsforschung (publ. Mitteilungen). Belgium: 
fe “a Bollandistes (publ. Analecta Bollandiana), Société 

le Progrès des Etudes Philologiques et Historiques (publ. 
| Revue Belge de philologie et d'histoire). Denmark: Dansk His- 
| torisk Forening (publ. Historisk Tidsskrift), Det Kongelige 

i Danske Selskab for Faedrelandets Historie, Den Danske Komité 
ees Internationale Samarbejde, Dansk Selskab for 

 Oldtids- og Middelalderforskning. Finland: Suomen Historial- 

Seura. Greece: Historical and Ethnological society, Society 

for Byzantine Studies. /taly: Instituto Storico Italiano per il 

edio Evo, Societa Napoletana di Storia Patria, Instituto Storico 
N co. „Netherlands: Historisch Genootschap. Norway: 

AA Historisk Forening (publ. Historisk Tidsskrift): Portugal: 

Academia Portuguesa da Historia (publ. Anais, Boletim, and 

Mure material for Portuguese history), Instituto Portugués de 

. ologia, História e Etnografia (Lisbon), Instituto de Estudos 

| ag (Coimbra). Spain: Real Academia de la Historia 

| Boletin), Historical research in Spain is done mainly under 
(sie) of the Consejo Superior de Investigaciones Cientificas 
“hig iy a The Patronato “Marcelino Menéndez Pelayo —for 
the cg ilology and art—is one of eight patronatos into which 
SLC. is divided and controls various institutes devoted to 

a branches of history; e.g, Instituto “Fernandez de 

(publ mo eae 8 ae ee Babli esis: 
ly a Sacra). Sweden: Kungl. Vitterhets-Historie~ 

Hpi Akademien (publ. Fornvännen, etc.). Switserland: 

Ghoti € geschichtsforschende Gesellschaft der Schweiz (publ. 

1 A Zeitschrift für Geschichte), Société Général Suisse 

“Gua Ra, (publ. Revue Suisse d'histoire), Société d'Histoire de la 

ee Turkey: Turk Tarih Kurumu (publ. ee ye ? 

Historia America.— Argentina? Academia’ Americana de Ja 

Boletin E la Ciencia, Academia Nacional de la Historia (publ. 

Neonat ao de Historia Argentina. ` Bolivia: eer 

iro ( <A i Brazil: Instituto Histérico e pcs 

$ ts l. Revista). Chile: Academia Chilena de la His- 

lad Chilena de Historia y Geografía. Colombia: 

i k Colombiana de Historia (publ. Boletín de Historia y 
ie a Mexico: Instituto Panamericano de Geografía € 

ema de | Publ. Revista de Historia de América), Academia Mexi- 

a Historia (publ. Memoria), Academia Nacional de His- 
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toria y Geografía. Peru: Instituto Histórico del Pert. Vene- 
zuela: Academia Nacional de la Historia (publ. Boletin), Sociedad 
Bolivariana de Venezuela (publ. Revista). 

6. Other Countries—Australia; Royal Australian Historical 
Society (publ. Journal and Proceedings), Royal Historical Society 
of Victoria, Historical Society of Queensland, Tasmanian His- 
torical Research association. Canada: Canadian Historical asso- 
ciation (publ. Canadian Historical Review), Institut d'Histoire de 
l'Amérique Française (publ. Revue de l'histoire: de l’Amérique 
Française), Nova Scotia Historical society, Ontario Historical so- 
ciety. Ghana: Historical Society of Ghana. Republic of Ireland: 
Irish Historical society (publ. Zrish Historical Studies). Jamaica: 
Jamaica Historical society (publ. Jamaican Historical Review). 
Nigeria: Historical Society of Nigeria (publ. Journal). 

See also references under “History” in the Index. 

Bwetiocraeny—Classical: J. B. Bury, The Ancient Greek Historians 
(1908), which shows the Greek influence on Roman historiography ; 
M. Platnauer (ed.), Fifty Years of Classical Scholarship (1955), ch. vi 
(Greek historians, by G. T. Griffith) and ch. xiii (Roman historians, 
by A. H. McDonald), with full bibliographies. (A, H. McD.) 

Byzantine: V. Grumel, La Chronologie (1958), being vol. 1 of Traité 
d'études byzantines; G. Moravcsik, Byzantino-turcica, vol. 1, 2nd ed. 
(1958), with bibliography. (J. M. Hy.) 

Modern European: G. P. Gooch, History and Historians in the 19th 
Century, 2nd ed. (1952); Studies in Diplomatic History and Histori- 
ography in Honour of G. P. Gooch, ed. by A. O. Sarkissian (1961) ; 
Some 20th Century Historians, ed. by S. W. Halperin (1961); Some 
Historians of Modern Europe, ed. by B. Schmitt (1942). 

(X.; W. A. T.) 

Modern British: F. S. Fussner, The Historical Revolution . . . 1580- 
1640 (1962); D. C. Douglas, English Scholars, 1660-1730, 2nd ed. 
(1951) ; J. W. Thompson and B. J. Holm, “The Age of Reason,” in His- 
tory of Historical Writing, vol. ii (1942) ; G. P. Gooch, History and His- 
torians in the Nineteenth Century, 2nd ed. (1952); H. Ausubel et al.; 
Some Modern Historians of Britain (1951) ; H. Butterfield, Man on His 
Past (1955); Sir M. Powicke, Modern Historians and the Study of His- 
tory (1955). See also Cambridge History of English Literature, ed. by 
Sir A. W. Ward, 15 vol. (1907-27) ; Cambridge Bibliography of English 
Literature, 5 vol. (1940-57). (A. T, M.) 

United States: J. F. Jameson, The History of Historical Writing in 
America (1891); J. S. Bassett, The Middle Group of American His- 
torians (1917); Harry E, Barnes, The New History and the Social 
Studies (1925); J. Jusserand et al,, The Writing of History (1926); 
W. T. Hutchinson (ed.), The Marcus W. Jernegan Essays in American 
Historiography (1937); L. V. Hendricks, James Harvey Robinson 
(1946); Herman Ausubel, Historians and Their Craft (1950) ; Michael 
Kraus, The Writing of American History (1953); H. K. Beale et al., 
Charles A. Beard (1954); David Levin, History as Romantic Art: 
Bancroft, Prescott, Motley, and Parkman (1959); D. Sheehan and 
H. C. Syrett (eds.), Essays in American Historiography (1960); B. T. 
Wilkins, Carl Becker (1961); Robert Cruden, James Ford Rhodes 
(1961); Oscar Handlin et al, Harvard Guide to American History 
(1960). _ (CH. E. Bar.) 

Russian: Charles Morley, Guide to Research in Russian History 
(1951); Klaus Mehnert, Stalin Versus Marx: the Stalinist Historical 
Doctrine (1952); M. A. Zinoviev, Soviet Methods of Teaching History 
(1952, trans. from the Soviet edition of 1948); A. L. Sidorov, Soviet 
Historical Science Its Problems and Achievements (1955); C. E. Black 
(ed.), Rewriting Russian History: Soviet Interpretations of Russia’s 
Past (1956) ; Anatole G. Mazour, Modern Russian Historiography, 2nd 
ed. (1958); Konstantin F. Shtepa, Russian Historians and the Soviet 
State (1962). „| (C, E, B.) 

Islamic: C. Brockelmann, Geschichte der arabischen Litteratur, 5 vol. 
(1898-1942); C. A. Storey, Persian Literature, section ii, fasc. i and ii 
(1935); A. J. Arberry, Classical Persian Literature, chapters ii, vi, xiv 
(1958) ; C. H. Philips (ed.), Historians of India, Pakistan and Ceylon, 
pp. 115-151 (1961); F. Babinger, Die Geschichtsschreiber dey Osmanen 


(1927). n (J. A. Hpo.) 
Indian: C. H. Philips (ed.), Historians of India, Pakistan and Cey- 
lon (1961). (Ke, A. B.) 


Philosophy of History: G. Vico, The New Science, Eng. trans. by 
T. G. Bergin and M. H. Fisch (1948); A. N. de Condorcet, Sketch for 
a Historical Picture of the Progress of the Human Mind, Eng. trans. 
by J. Barraclough (1955); G. W. F. Hegel, Lectures on the Philosophy 
of History, Eng. trans, by J. Sibree (1944); K. Marx, Selected Writings 
in Sociology and Social Philosophy, ed. by T. B. Bottomore and M. 
Rubel (1956); A. J. Toynbee, A Study of History (1934-61). 

R. G. Collingwood, The Idea of History (1946); W. H. Walsh, In- 
troduction to Philosophy of History (1951); I. Berlin, Historical In- 
evitability (1954); K. R. Popper, The Poverty of Historicism (1957) ; 
P. Gardiner (ed.), Theories of History (1959); H. Meyerhoff (ed.), 
The Philosophy of History in Our Time (1959). (P.L. G.) 

HIT, a small walled town of Ramadi liwa (province), Iraq, lies 
on the right bank of the Euphrates, about 60 mi. above Al Fallujah, 
where the desert plateau of the west approaches close to the river 
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and provides a high, defensible site. Pop. (1957) 6,808. The town 
js built on an ancient mound or tell (the site of the ancient Is), and 
has long been known for its bitumen wells and seepages, which have 
been exploited over at least 3,000 years for house and road building 
and the caulking of boats, Hit is also important as the Euphrates 
crossing-point of the Kirkuk-Mediterranean oil pipelines; and until 
the decline in river traffic could be regarded as the head of naviga- 
tion on the Euphrates river. (W. B. Fr.) 

HITCHCOCK, THOMAS, JR. (1900-1944), generally re- 
garded as polo’s greatest player, was born in Aiken, S.C., Feb. 11, 
1900. The son of a 10-goal polo player, Hitchcock became a bril- 
liant defender against Great Britain for the Westchester cup. In 
1922 he received his 10-goal rating and dominated polo for the next 
two decades. In World War II Hitchcock served with the U.S. 
army air forces as commander of a fighter group. He was killed 
in an air crash in England on April 19, 1944. See also Poro: 
United States. (J. D. McC.; X.) 

HITCHIN, a market town, railway junction and urban district 
of Hertfordshire, Eng., lies 16 mi. N.W. of Hertford by road. Pop. 
(1961) 24,254. An ancient but flourishing town in an agricultural 
area, it appears as Hiz in Domesday Book, when it was a royal 
manor. Timber-framed, gabled and Georgian buildings line its 
main streets. The church of St. Mary (12th to 15th centuries) 
has a fine porch and good woodwork. Hitchin priory is an 18th- 
century mansion on the site of the 14th-century Carmelite foun- 
dation of which only part of the cloisters remains. Portions of a 
14th-century Gilbertine nunnery appear in The Biggin, a pic- 
turesque almshouse. Industries include engineering, building con- 
tracting, tanning and parchment making, medicinal distilling and 
rose growing. There is a twice-weekly market. (Wi. W.) 

HITLER, ADOLF (1889-1945), Austrian-born politician 
who became dictator of Gernjany in 1933, was born on April 20, 
1889, at Braunau-am-Inn, on the Bavarian border. His father, 
Alois (b. 1837), was illegitimate, and for a time bore his mother’s 
name, Schicklgruber, but by 1876 he had established his claim to 
the surname Hitler. Adolf never used any other name, and the 
name Schicklgruber was only revived by his political opponents in 
Vienna in the 1930s, 

Adolf Hitler spent most of his childhood in the neighbourhood of 
Linz, the capital of Upper Austria, after his father’s retirement 
from the Habsburg customs service. Alois Hitler died in 1903, but 
left an adequate pension and savings to support his wife and chil- 
dren. Adolf received a secondary education and, although he had 
a poor record at school and failed to secure the usual certificate, 
did not leave until he was 16 (1905). There followed two idle 
years in Linz, when he indulged in grandiose dreams of becoming 
an artist without taking any steps to prepare for earning his living. 
His mother was overindulgent to her willful son and even after 
her death in 1908 he continued to draw a small allowance with 
which he maintained himself at first in Vienna. His ambition was 
to become an art student but he twice failed to secure entry to 
the Academy of Fine Arts. Thereafter he lived a lonely and iso- 
lated life, earning a precarious livelihood by painting postcards 
and advertisements and drifting from one municipal lodginghouse 
to the next, 

Hitler already showed traits that characterized his later life: 
inability to establish ordinary human relationships; intolerance 
and hatred both of the established bourgeois world and of non- 
German peoples, especially the Jews; a tendency to passionate, 
denunciatory outbursts; readiness to live in a world of fantasy and 
so escape from his poverty and failure. 

In 1913 Hitler moved to Munich. Temporarily recalled to Aus- 
tria to be examined for military service (Feb, 1914), he was re- 
jected as unfit; but when World War I broke out he volunteered 
for the German army and joined the 16th Bavarian reserve infantry 
(“List”) regiment. He served throughout the war, was wounded 
in Oct. 1916 and gassed two years later. He was still hospitalized 
when the war ended. Except when hospitalized, he was continu- 
ously in the front line as a headquarters runner; his bravery in ac- 
tion was rewarded with the Iron Cross, second class, in Dec. 1914, 
and the Iron Cross, first class (a rare decoration for a corporal), in 
Aug. 1918. He greeted the war with enthusiasm, as a great relief 
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from the frustration and aimlessness of his civilian life, 
comradeship, discipline and participation in conflict intense) 
fying; and was confirmed in his belief in authoritari a 
equality and the heroic virtues of war. pe 

Rise to Power.—Discharged from the hospital in the a 
phere of confusion that followed the German defeat, Hitler dee, 
mined to take up political work in order to destroy a Pear 
settlement which he denounced as intolerable, He remained 

x ; 5 ; a 

the roster of his regiment until April 1920 and as an army poli, 
cal agent joined the tiny German Workers’ party in Munich (Sey. 
1919). In 1920 he was put in charge of the party’s propagand 
and left the army to devote his time to building up the party whieh 
in August was renamed the Nationalsozialistische Deutsche Ath. 
terpartei (of which “Nazi” was an abbreviation), Conditions ey. 
ripe for the development of such a party. Resentment toward th 
victorious powers and economic chaos brought general discontent 
This was sharpened in Bavaria, where Hitler lived throughout th 
1920s, by traditional separatism and dislike of the republican go: 
ernment in Berlin. In March 1920 a coup d’état by the army 
established a strong right-wing government. Munich became t 
gathering place for dissatisfied ex-servicemen and members of tk 
Freikorps which had been organized in 1918-19 from units of te 
German army unwilling to return to civilian life, and for politial 
plotters against the republic. Many of these joined the Nazi party. 
Foremost among them was Ernst Röhm, a member of the statio | 
the district army command, who had actually joined the Germi 
Workers’ party before Hitler and who was of great help in further 
ing his schemes for developing it into an instrument of power. It 
was he who recruited the “strong-arm” squads used by Hitlert 
protect party meetings, to attack Socialists and Communists ai | 
to exploit violence for the impression of strength it gave. In 1901 
these were formally organized under Röhm into a private patl 
army, the SA (Sturmabteilungen). Röhm was also able to ensut 
the protection of the Bavarian government, which depended on th 
local army command for the maintenance of order and wht 
tacitly accepted his breaches of law and his policy of intimidation 

Although conditions were thus favourable to the growth of ! 
party, only Hitler was sufficiently astute to take full advantage 
them. When he joined the party he found it small, ineffect 
committed to a program of nationalist and socialist principles 
uncertain of its aims and divided in its leadership. He accep, 
its program, but regarded it only as a means to an end—polit 
power. His propaganda methods and his personal arrogance Ct! 
friction with the other members of the committee, resolved W 
Hitler countered their attempts to curb his freedom by 
his resignation. Aware that the future of the party depende 
his power to organize publicity and to acquire funds, they y: 
forced to give in and in July 1921 he became president with 
ited power. From the first he set out to create a mass moye 
whose mystique and force would be sufficient to bind its ber. 
in loyalty to him. He engaged in unrelenting propaganda ti Mie 
the party newspaper, the Völkischer Beobachter (acquired nA 
1920), and through a succession of meetings, rapidly grova 
audiences of a handful to thousands, where he developed his a 
talent for magnetism and mass leadership. At the same a 
gathered round him several of the Nazi leaders who latet ngl 
infamous—Alfred Rosenberg, Rudolf Hess, Hermann Gor 
Julius Streicher. sn Bavo 

The climax in this rapid growth of the Nazi party ! of Nh 
came in an attempt to seize power in the Munich e, 7 
1923 (see Bavarta), when Hitler and Gen. Erich Luden if P 
advantage of the prevailing lawlessness and opposition t andl 
mar republic to force the leaders of the Land governmen lt 
local Reichswehr commander to proclaim a national TeV 
When released, however, they rescinded the proclamati, q 
placed on trial, Hitler, although his part in the Putsch "ag 
far from glorious, characteristically took advantage of the mn 
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publicity afforded to him. He also drew a vital lesso" Teih 
Putsch—that the movement must achieve power by Mealy 


He was sentenced to prison for five years, but serv time 
months, and that in comfort at Landsberg. He used 
prepare the first volume of Mein Kampf. 
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Hitler’s ideas included little that cannot be traced to earlier 
writers or to the commonly accepted shibboleths of Viennese radi- 
ulism in his youth. He regarded inequality between races and 
individuals as part of an unchangeable natural order, and exalted 
the “Aryan rc e” as ae sole — AR PRENA The 

ral unit of mankind was the Volk, of which the German w; 
eee md the state oabi ie fn re ed hogy na 
ion which the Weimar republic betrayed, morality and truth 
a judged by this criterion: whether it was in pat grime with 
the interest and preservation of the Volk, For this reason demo- 
cratic government stood doubly condemned. It assumed an equal- 
ity within the Volk which did not in fact exist; and it supposed 
that what was in the interests of the Volk could be decided by dis- 
qussion and voting. In fact the unity of the Volk found its incar- 
nation in the Führer, endowed with absolute authority. Below the 
Führer the party (which Hitler often called the “movement,” to 
distinguish it from democratic parties) was drawn from the best 
cements of the Volk and was in turn its safeguard. 

The greatest enemy of Naziism was not, in Hitler’s view, liberal 
democracy, which was already on the verge of collapse. It was 
rather the rival Weltanschauung, Marxism (which for him em- 
braced Social Democracy as well as Communism), with its insist- 
ence on internationalism and class conflict. Behind Marxism he 
saw the greatest enemy of all, the Jew, who was for Hitler the very 
incarnation of evil, a mythical figure into which he projected all 
that he feared and hated. 

During Hitler's absence in prison, the Nazi party disintegrated 
through internal dissension. In the task of reconstruction after 
his release he faced difficulties that had not existed before 1923. 
Economic stability had been achieved by currency reform and the 
Dawes plan; the republic had become more respectable, Hitler 
was forbidden to make speeches, first in Bavaria, then in many 
other German states (these prohibitions remained in force until 
1927-28). Nevertheless the party grew slowly in numbers, and in 
Feb. 1926 Hitler successfully established his position against 
eM who had built up a rival Nazi movement in north 
, Theslump of 1929 opened a new period of economic and political 
instability, Hitler made an alliance with the Nationalist Alfred 
Hugenberg in a campaign against the Young plan. Through it 
Hitler was able for the first time to reach a nation-wide audience 
with the help of Hugenberg’s Nationalist party organization and 
hin newspapers it controlled. It also enabled him to commend 
et 4s a gifted agitator to the magnates of business and indus- 
Eo controlled political funds and were anxious to use them to 
tices strong right-wing, antiworking-class government. The 
eA e received from the industrialists placed his party ona 
tonal nancial footing and enabled him to make effective his emo- 
ah appeal to the lower middle class and the unemployed, based 
a mmation of his faith that Germany would awaken from 
eves wings to reassert its natural greatness. Like his later in- 
ies ae the conservatives, Hitler's dealings with the Nyk 
fuin nid industrialists provide a striking example of his 

ee pene sought to use him. Aare 

eh gitation and unremitting propaganda, set against the al 
airs e Peann to achieve any success in internal or aiam 

o peed a steadily mounting electoral strength for t is 
nore ‘hee oye es second ieee i ee 
i Hanae votes at the 1 election. 
of nian in the presidential election of 1932, capturing 36.7% 

ae * tap the second ballot (ase Gamat ee on 
loyi ery strong position by his unprecedente: 5 
ao hte Part in a series of intrigues for the support of the 
Franz ae in which the other principal participants m 
Oskar Hind apen, Gen, Kurt von Schleicher, Otto Meisner i 

OV. 1932 ohg: In spite of a decline in the par MaN aE! 
cept, ang € held to the chancellorship as the only office he — 
Throughout this by constitutional, not revolutionary, me i 7 
Youtable to” he showed a unique ability to, exploit condition: ice 
bby every qaccess. He created the Hitler myth; he sine 

alien evice of mass agitation, and with an actor's @ ee 

ed in the role which he created for himself, Yet e 
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time he remained a shrewd and calculating politician, aware of 
the weaknesses of his own position, perceiving more quickly than 
anyone else how a situation could best be turned to his own advan- 
tage. In Jan. 1933 he reaped his reward when Hindenburg invited 
him to be chancellor of Germany, and he took office with the sup- 
port of Papen and Hugenberg, and with Field Marshal Werner von 
Blomberg as minister of defense. 

Hitler’s personal life grew more relaxed and stable with the 
added comfort that accompanied the success of the party, After 
his release from prison he went to live on the Obersalzberg, near 
Berchtesgaden. His income at this time was derived in a haphaz- 
ard manner from party funds and from writing in nationalist news- 
papers. When he became chancellor he accepted the material 
comforts that followed, but remained independent of them. He 
was indifferent to clothes and food, never smoking or drinking tea 
or coffee, far less alcohol. He continued, even as Fiihrer, to rebel 
against routine or regular work—a characteristic which he ascribed 
to his artistic temperament. 

When he went to live at Berchtesgaden his half sister Angela 
Raubal and her two daughters accompanied him. Hitler became 
devoted to one of them, Geli, but his possessive jealousy drove her 
to suicide in Sept. 1931, For weeks Hitler was inconsolable. Later 
Eva Braun, a shop assistant from Munich, became his mistress. 
Hitler rarely allowed her to come to Berlin or appear in public with 
him and would not consider marriage on the grounds that it would 
hamper his career. Eva was a warmhearted girl with no intellec- 
tual ability. Her great virtue in Hitler’s eyes was her unquestion- 
ing loyalty, and in recognition of this he made her his legal wife 
at the end of his life. 

Dictator: 1933-39.—Once in power, Hitler proceeded to estab- 
lish an absolute dictatorship, He secured the president’s assent 
for new elections on the grounds that a majority in the Reichstag 
could not after all be obtained. The Reichstag fire, on the night 
of Feb, 27, 1933 (apparently the work of a Dutch Communist, 
Marinus van der Lubbe), provided an excuse for a decree over- 
riding all guarantees of freedom, and for an intensified campaign 
of violence. In these conditions, the Nazis polled 43.9% of the 
votes. In March the Reichstag assembled in the Potsdam garrison 
church, a theatrical gathering designed by Hitler to show the unity 
of his own movement with the old conservative Germany, repre- 
sented by Hindenburg. Two days later an enabling bill, giving full 
powers to Hitler, was passed in the Reichstag by the combined 
votes of Nazi, Nationalist and Centre party deputies. 

Thus far successful, Hitler had no desire to carry too far a radi- 
cal revolution. Conciliation was still necessary if he was to suc- 
ceed to the presidency and retain the support of the army; nor 
had he ever intended to disappropriate the leaders of industry, pro- 
vided they served the interests of the Nazi state, Ernst Röhm 
was the chief protagonist of the “continuing revolution”; he was 
also, as head of the SA, greatly distrusted by the army, Hitler 
tried first to secure Réhm’s support for his policies by persuasion 
and by giving him government office, but failed to win him over. 
Göring and Heinrich Himmler were eager to remove Röhm but 
Hitler hesitated until the last moment. Finally, on June 29, 1934, 
he reached his decision. Röhm and his lieutenant Edmund Heines 
were executed without trial, together with Gregor Strasser, 
Schleicher and a variety of other victims. The army leaders, sat- 
isfied at seeing the SA broken up, approved Hitler’s actions. When 
Hindenburg died, on Aug. 2, they, together with Papen, assented. to 
the merging of the chancellorship and the presidency—with which 
went the supreme command of the armed forces of the Reich— 
and officers and men took an oath of allegiance to Hitler personally, 
Economic recovery and a reduction in unemployment (coincident 
with world recovery, but for which Hitler took credit) made the 
regime more acceptable, and a combination of tyranny and success 
brought the support of 90% of the voters in a plebiscite. 

In power, Hitler devoted little attention to the organization and 
running of the domestic affairs of the Nazi state. Responsible for 
the broad lines of policy, as well as for the system of terror which 
upheld the state, he left detailed administration to his subordinates, 
Each of these exercised arbitrary power in his own sphere, but by 
deliberately creating offices and organizations with overlapping au- 


548 


thority Hitler effectively prevented any one of these private em- 
pires from ever becoming sufficiently strong to challenge his own 
absolute authority. 

Foreign policy claimed his greater interest. His objectives were 
laid down in Mein Kampf, and Hitler worked toward them with 
consummate skill. He had early admired the pan-Germanism of 
the Austrian Georg von Schönerer, and the reunion of the German 
peoples was his first ambition. Beyond that, the natural field of 
expansion lay eastward, in Poland, the Ukraine and Russia—expan- 
sion which would necessarily involve renewal of Germany’s historic 
conflict with the Slav peoples, who would be subordinate in the 
new order to the Teutonic master race. He regarded Fascist Italy 
as a natural ally in this crusade against bolshevism, provided their 
rivalry in central Europe could be overcome, and was ready to 
abandon the Germans of the Tirol to this end. Britain was a pos- 
sible ally provided it abandoned its traditional policy of maintain- 
ing the balance of power in Europe and limited itself to its interests 
overseas, France alone in the west was the natural enemy of Ger- 
many, and must therefore be subdued to make possible expansion 
eastward. 

Before such expansion was possible it was necessary to remove 
the restrictions placed on Germany by the treaty of Versailles. 
Hitler used all the arts of propaganda to allay the suspicions of 
the other powers. He posed as the champion of Europe against 
the scourge of bolshevism and insisted that he was a man of peace 
who wished only to remove the inequalities of the Versailles treaty. 
Germany withdrew from the disarmament conference and from 
the League of Nations (Oct. 1933), but Hitler hastened to sign a 
nonaggression treaty with Poland (Jan. 1934). Every repudiation 
of the treaty was followed by an offer to negotiate a fresh agree- 
ment and insistence on the limited nature of Germany’s ambitions. 
Only once did he overreach himself, when the Austrian Nazis, with 
the connivance of the German embassy, murdered Chancellor 

Engelbert Dollfuss of Austria, and attempted a coup d’état (July 
1934). The attempt failed, and as Mussolini moved troops to the 
frontier Hitler disclaimed all responsibility, and sacrificed those 
who had acted with his sanction. In Jan. 1935 a plebiscite in the 
Saarland returned that territory to,Germany, and Hitler took the 
opportunity to renounce any further claims on France. In March 
of the same year he announced the introduction of conscription, 
and although this provoked the united opposition of Britain, France 
and Italy at the Stresa conference of the League of Nations, his 
peace propaganda was sufficiently successful to permit the negotia- 
tion of a naval treaty (June 1935) with England, involving the 
abandonment of the Versailles treaty. His greatest stroke came 
in March 1936, when he used the excuse of a pact between France 
and the Soviet Union to remilitarize the Rhineland—a decision 
which he took against the advice of his own general staff. Mean- 
while the alliance with Italy, foreseen in Mein Kampf, rapidly be- 
came a reality as a result of the sanctions imposed by Britain and 
France against Italy; in Oct. 1936 the Rome-Berlin axis was estab- 
lished; shortly afterward came an anti-Comintern pact with Japan, 
and these two were linked a year later. 

By 1937-38 a new stage had been reached. In Nov. 1937 Hitler 
outlined his plans of future conquest (beginning with Austria and 
Czechoslovakia) to a secret meeting of his military leaders. He 
now dispensed with the services of those who were not whole- 
hearted in their acceptance of Nazi dynamism—Hjalmar Schacht, 
who declared Germany’s further rearmament a danger to its econ- 
omy, Werner von Blomberg and Werner von Fritsch, representa- 
tive of the caution of professional soldiers, and Konstantin von 

Neurath, Hindenburg’s appointment at the foreign office. 

In Feb. 1938 Hitler invited the Austrian chancellor, Kurt von 
Schuschnigg, to Berchtesgaden and forced him to sign an agreement 
giving the Austrian Nazis virtually a free hand. When Schuschnigg 
attempted to repudiate the agreement and announced a plebiscite 
on the question of an Anschluss with Germany, Hitler immediately 
ordered the occupation of Austria by German troops. The enthu- 
siastic reception which Hitler himself received decided him to set- 
tle the future of Austria by outright annexation. He returned in 
triumph to Vienna, the scene of his youthful humiliations and hard- 
ships. No resistance was encountered from Britain and France. 
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Hitler had taken special care to secure the support of Teal 
when this was forthcoming proclaimed his undying erage 
Mussolini. 

Having given assurances that the Anschluss would not 
Germany’s relations with Czechoslovakia, Hitler proceeded at one 
with his plans against that country. Konrad Henlein, leader of 
the German minority in Czechoslovakia, was instructed to itil 
for impossible demands on the part of the Sudetenland G 
thereby enabling Hitler to justify the annexation of Czechoslovaki, 
But the willingness of Britain and France to compel the Cod 
government to cede the Sudetenland areas to Germany present 
Hitler with the choice between substantial gains by peaceful ane 
ment and even greater acquisitions by a spectacular war against | 
Czechoslovakia. Mussolini’s intervention appears to have decide | 
him, and he accepted the Munich agreement on Sept. 30—only t 
feel resentment immediately afterward at being cheated out of 
impressive military conquest. 

It was to be expected therefore that Hitler would waste no ting 
in provoking an occasion for occupying the whole of Czechosly 
vakia. This he did by fostering Slovak discontent. On Marchi6, 
1939, from the Hradcany castle in Prague, he proclaimed the ds 
solution of the state whose existence he, as an Austrian, had always 
regarded as unnatural. Immediately afterward the Lithuania 
government was forced to cede Memel (Klaipeda) on the northen 
frontier of East Prussia, to Germany. 

Hitler was now ready to advance toward the ultimate objective 
of Lebensraum in the east. Confronted by an uncompromising 
Poland, guaranteed by Britain and France, he strengthened tht 
alliance with Italy (the “pact of steel,” May 1939) and negotiated 
a nonaggression pact with the Soviet Union signed on Aug. 13- 
just within the deadline set for an attack on Poland before the 
winter. He still disclaimed any quarrel with Britain, but tom 
avail, and the invasion of Poland (Sept. 1) was followed two days 
later by a British and French declaration of war. 

Throughout these years Hitler had pursued unwaveringly tt 
objectives of his foreign policy as they had been laid down in Meit 
Kampf. He showed astonishing skill in judging the mood of the 
democracies and exploiting their weaknesses—in spite of the fat 
that he had scarcely set foot outside Austria and Germany 
spoke no foreign language. Up to this point every move ha bet 
successful—even his anxiety over British and French entty into 
war was dispelled by the rapid success of the war in Polan ae 
result was to convince him more and more of his own infallibili 
and to induce him to push ahead still faster with his plans for cot 
quest. RA 
World War I.—Hitler from the first had assumed direction 
the major strategy of the war. When the success of the cate 
in Poland failed to lead to the peace negotiations with Britan 
which he had hoped, he ordered the army to prepare for an} 
ate offensive in the west. Bad weather, however, provi A a 
reluctant generals with the opportunity to postpone the Me 
offensive and this in turn led to two major changes in P dert 
The first, on the suggestion of Adm. Erich Raeder, conim ot 
chief of the navy, was Hitler’s order to occupy Denmark he” 
way in April 1940. Hitler took a close personal interes! ald 
operation, and from this time his intervention in the ae 
military operations was to grow steadily greater. oe 

The second was the adoption of Gen, Erich von Mansteins lh 
for an attack through the Ardennes (opened May 10) a; pie 
through the Low Countries. Against his generals ale thos 
held back Gen, Heinz Guderian’s tanks south of Dunker ro 
enabling the British to organize the evacuation from re coil 
But the campaign as a whole was a brilliant success and Hi 10 Mie 
claim the major credit for its over-all planning. On tf adt 
solini entered the war on the side of Germany, and at an or 
June, Hitler avenged the treaty of Versailles by signing 
tice with France on the site of the Armistice of 1915 bom 

The next step was the subjugation of Britain by aen Jong 
ment, followed by invasion. But in the summer of Bae 
Preparations were begun for the invasion of the Soviet j qlie Ë 
as the expected surrender of Britain still failed to mai cepti d 
eastern campaign quickly came to dominate Hitler's con 
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the grand strategy of the war to the exclusion of everything else. 
‘The Soviet Union had occupied eastern Poland and Bessarabia, and 
Hitler sought to counter any further moves by forcing the govern- 
ments of Hungary and Rumania to accept an agreement which he 
dictated, and by urging the abandonment of Mussolini’s plans for 
the invasion of Greece. Mussolini, however, piqued at being kept 
in ignorance of Hitler’s intentions, invaded Greece; and the lack 
of success of the Italian armies made it necessary for German 
forces to come to their aid in the Balkans and north Africa. Hit- 
ler’s plans were further disrupted by a coup d’état in Yugoslavia in 
March 1941, overthrowing the government which had made an 
agreement with Germany. Regarding this as an insult to Germany 
and himself, Hitler immediately ordered his armies to subdue 
Yugoslavia. The campaigns in the Mediterranean theatre, al- 
though successful, remained subordinate to the eastern offensive, 
with which Hitler was so preoccupied that he lost the opportunism 
and flexibility which he had shown in political affairs. Even when 
Raeder and Erwin Rommel urged Hitler to destroy the whole Brit- 
ish middle east position by a final blow at Suez, he would spare no 
more forces from Operation “Barbarossa.” 

The attack against the U.S.S.R. was launched on June 22, 1941, 
with Hitler so confident of success that he refused to provide winter 
clothing and equipment for his troops. The German army ad- 
vanced swiftly into the Soviet Union but failed to destroy its Rus- 
sian opponent. Hitler became completely overbearing toward his 
generals. He disagreed with them about the object of the main 
attack and he wasted time and strength by failing to concentrate 
masingle objective, by frequently reversing his own decisions. In 
Dec, 1941 an unexpected Russian counterattack made it clear that 
Hitler’s hopes of a single campaign would not be realized. 

The next day came the Japanese attack on Pearl Harbor. Hitler 
precipitately declared war on the United States—although the pact 
with Japan was purely defensive and he had not been informed of 
the Japanese intentions. Misled by an essentially central European 
View of world politics he apparently took no account of the force 
which a mobilized United States could bring to bear in Europe. 

Hitler’s conduct throughout 1942 was marked by further errors 
of judgment—he paid insufficient attention to the Mediterranean 
and the Atlantic at a time when a relatively small additional effort 
in those theatres might have been decisive. In the Soviet Union 
his continued unreadiness to concentrate on a single objective prob- 
ably forfeited the opportunity to capture Stalingrad while it was 
still lightly defended. 

Meanwhile he directed Himmler to prepare the ground for the 
new order” in Europe. The concentration camps were expanded, 
and there were added to them extermination camps such as Ausch- 
Witz and Mauthausen, as well as mobile extermination squads. 

e Jews of Germany, Poland and the Soviet Union were most 
pees among the victims; in German-occupied Europe between 
i 00,000 and 5,500,000 had been killed by the end of the war as 
: £ only solution in Hitler’s view to the Jewish “problem.” (This 
ae total is a compromise between the 6,000,000 quoted 
ae the Nürnberg trials and the 4,500,000 later admitted by Ger- 
Fac The sufferings of other races were only less when 
hen in numbers killed. Such barbarism was indiscriminate, 
a as in the Ukraine, Hitler might have encouraged na- 

t st feelings to his own advantage. pera 
ae + end of 1942 defeat at El Alamein and at Stalingra 
of tik kthe turning point in the war, and Hitler’s character and way 
ined ine to change. Hitherto the success which he tag aa, 
ic pes largely realized, but to preserve the world of an y 
Telit “teat and failure he isolated himself more and more Sa 
e riaa tecting operations from his headquarters in ne E 
ose close p visit bombed cities or to read reports 0! is ie. 
Cate that e Hien, especially Martin Bormann, his ET Pee 
iheteasin sie pleasing information reached him; an T une 
injections dependent on his physician, Theodor Mo! i ana zA 
over i which he supplied.. Even so, he had not Haves T 
aris ot react vigorously in the face of misfoytine- tice, he 
Mt on usSolini in July 1943 and the Italian armistice. ig 
by thi directed the occupation of all important positions he th 

talian army but ordered the kidnapping of Mussolini, wi 
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the intention that he should head a new Fascist government. On 
the eastern front, however, the refusal to withdraw led only to 
greater losses without any possibility of holding up the Soviet ad- 
vance. Inevitably, relations with his army commanders grew in- 
creasingly strained, the more so with the growing importance given 
to the SS divisions, directly responsible to Hitler. Meanwhile the 
failure of the U-boat campaign and the bombing of Germany made 
more evident how reduced were the chances of victory. 

_All these factors made more desperate the few soldiers and 
civilians who were ready to remove Hitler and negotiate a peace. 
Several attempts were planned in 1943-44; the most nearly suc- 
cessful was made on July 20, 1944, when Col. Graf Claus von 
Stauffenberg exploded a bomb at a conference at Hitler’s head- 
quarters in East Prussia, But Hitler escaped, with superficial in- 
juries, and with few exceptions those implicated in the plot were 
executed. The destruction of the army’s independence was now 
made complete, and National Socialist political officers appointed 
to all military headquarters. 

Thereafter Hitler was increasingly ill and fatigued; but he did 
not relax or lose control over the Nazi party or the army, and he 
continued to exercise an almost hypnotic power over his close 
subordinates, none of whom was able to wield any independent 
authority. In Dec. 1944 he moved his headquarters to the west, 
to direct an offensive in the Ardennes for which the last reserves 
of manpower were mobilized. When it failed, his hopes for victory 
became ever more visionary, based on the use of new weapons, or 
on the breakup of the grand alliance, especially after the death of 
Roosevelt. Far from trying to save what could be rescued from 
defeat, he ordered mass material destruction, and condemned his 
armies to death by refusing to allow surrender. 

From Jan. 1945 Hitler never left the chancellery in Berlin or its 
bunker, abandoning a plan to lead a final resistance in the south as 
the Russians closed in on Berlin, In a state of extreme nervous 
exhaustion, prematurely senile if not insane, he at last accepted 
the inevitability of defeat, and thereupon prepared to take his own 
life, leaving to its fate the country over which he had taken absolute 
command. Before this, two further acts remained. In the small 
hours of April 29 he married Eva Braun, the ceremony being per- 
formed by one of Goebbels’ staff. Immediately afterward 
he dictated his political testament, justifying his career and ap- 
pointing Karl Dönitz as head of the state and Josef Goebbels as 
chancellor. 

On April 30 he said farewell to Goebbels, Martin Bormann and 
the few others remaining, then retired to his suite and shot himself, 
while Eva took poison. In accordance with his instructions their 
bodies were burned. 

Summary.—Hitler’s success must be attributed to the suscepti- 
bility of postwar Germany to his own unique talents as a political 
leader. His rise to power was not inevitable, and any change in a 
complex conjunction of circumstances might have relegated him to 
the obscurity and failure of his youth; yet there was no one who 
equaled his ability to exploit and shape events to his own ends. 
The power which he wielded was unprecedented, both in its scope 
and in the technical resources at its command; but he made no 
permanent contribution, moral or material, to mankind. His orig- 
inality and distinctiveness lay in his methods rather than his ideas 
and purpose, which were shared in whole or in part by millions of 
people, in Germany and elsewhere. By the time he was defeated 
he had broken down the whole structure of the world in which he 
lived and inaugurated a new era with even greater potentialities of 
power and destruction. ; 

See also references under “Hitler, Adolf” in the Index volume. 

_—Mein Kamp}, 2 vol. (1925-27), complete Eng. trans, 
by J. Murphy (1 1939); The scart of Gaol Hi ‘oer “April 1922-August 
1939, ed. by N. H. Baynes, 2 vol. (1942); Hitler's Table Talk, 1941-1944, 
trans, by N. Cameron and R. H. Stevens (1953; U.S. ed., Secret Con- 
versations, 1941-1944, 1953) ; Konrad Heiden, Hitler, trans. by W. Ray 
(1936), Der Fiihrer, trans. by R: Mannheim (1944); H. R. Trevor- 
Roper, The Last Days of Hitler (1947); Alan Bullock, Hitler: a Study 
in Tyranny (1952); J. W. Wheeler-Bennett, The Nemesis of Power: the 
German Army in Politics, 1918-45 (1953) ; Ernst Hanfstaengl, Hitler: 
the Missing Years (1957) ; r EC Youth (1958); W. 
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HITTITES. The rediscovery of this people, which alongside 
Egypt and Mesopotamia constituted one of the principal powers 
of the near east in the 2nd millennium B.C., is a signal achievement 
of orientalist scholarship during the late 19th and the early 20th 
centuries. The interpretation of Hittite written records has raised 
from oblivion the whole political, social, juridical, linguistic, re- 
ligious and artistic culture of a great nation, 

This article is organized as follows: 


I. Research and Discovery 
Il. History 
A. Beginnings, to the Empire 
1. Early Beginnings 
2. Old Kingdom 
B. Empire and “Late Hittite” Periods 
1. Beginnings of the New Kingdom 
2. Suppiluliumas 
3. Mursilis II 
4, Muwatallis and Hattusilis III 
5. Last Years of the Empire 
6. “Late Hittite” Period 
TII. Hittite Institutions 
Royalty 
. Political Organization 
. Social Structure 
Law 
. Economic Life 
. Warfare 
. Burial Practices 
IV. Language 
V. Religion 
1, Deities 
2, Cults 
3. Divination and Magic 
VI. Literature and Art 
1. Literature 
2. Art 


I. RESEARCH AND DISCOVERY 


Prior to the advent of modern historical scholarship the notion 
and very name form of Hittites had been canonized in modern lan- 
guages through the accepted translations of the Bible. The total 
knowledge of the “Hittites” (the “Hethiter” of Luther’s German 
rendering; the “Héthéens” of French tradition) was derived from 
the Old Testament, which bore witness to the Hebrews’ familiarity 
with an ethnic designation Hittim. At the time of the arrival of 
the Jews the Hittites figured as one of a number of tribes inhabiting 
Palestine; e.g., Amorites, Canaanites and Jebusites (Gen. xv, 
19-21; Josh. i, 4; iii, 10). This was matched by traditions of 
early dealings between Jews and Hittites (Gen. xxiii, 3 ff.; xxvi, 
34; xxxvi, 1-3; Ezek. xvi, 3). In Gen. x, 15 Heth is described as 
one of the sons of Canaan, and Num. xiii, 29 delimits the topo- 
graphical distribution of ethnic units in Palestine (“the Hittites, 
the Jebusites, and the Amorites dwell in the hill country”). In the 
time of Solomon, however, the Hittites were grouped with such 
foreigners as Moabites, Ammonites, Edomites and Sidonians who 
helped to stock the royal harem (I Kings xi, 1). Especially two 
references to “kings of the Hittites” pointed to considerable polit- 
ical stature and military significance. Solomon provided Egyptian 
horses for the kings of the Hittites and the kings of Syria (II 
Chron, i, 17) and according to II Kings, vii, 6 the king of Israel 
hired the kings of the Hittites and the Egyptians against the Syrian 
host, causing it to “flee in the twilight.” 

When in the course of the 19th century Egyptian and Mesopo- 
tamian records became intelligible, historical evidence on the Hit- 
tites began to supplement biblical tradition. Such Pharaohs of the 
18th dynasty as Thutmose III were shown to have had dealings 
with the “Heta,” and Ramses II of the 19th dynasty had pur- 
portedly triumphed over them in a great battle at Kadesh in Syria, 
followed later by a peace treaty inscribed in the temple walls at 
Karnak, The annals of Assyrian kings from Tiglath-pileser I (c. 
1100 B.c.) down to c. 700 B.C. were found to abound in references 
to military dealings with the “land of Hatti,” a grouping of small 
city-states in northern Syria and the Cilician region. 

Simultaneously archaeological discoveries in Asia Minor and 
northern Syria added tangible remains of previously unknown 
civilizations. Searching for the Galatian city of Tavium, the 
French explorer Charles Texier in 1834 found vast city ruins of 
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obscure provenance near the village of Bogazkoy (q.v.) in nom 
central Anatolia. A long succession of travelers (e.g. Wi i 
Hamilton, Georges Perrot, Karl Humann, Ernest Chant 
subsequently visited the site during the 19th century and prov 

a preliminary mapping of readily accessible surface finds, As 

as 1812 the Swiss scholar J. L. Burckhardt reported seeing a ston 
covered with peculiar hieroglyphic writing built into a house y 
at Hamath (Hama). From 1870 onward such reports were m 
plied by other travelers, not only from Hamath, Aleppo and o 
Syrian localities but also from Asia Minor. There they were 
sociated with characteristic rock carvings and reliefs found 


region on the west coast. 

In 1880 the British archaeologist Archibald Sayce ascribed thi 
plethora of dispersed material to the Hittites, whose onetime con 
trol of the entire area was thus asserted, as implied also ii 
title of The Empire of the Hittites, a book published by Willian 
Wright with Sayce’s collaboration in 1884. 3 

The discovery of the archives of the 18th-dynasty Pharao 


Syria but in Asia Minor. The archives contained two lettersin | 
intelligible cuneiform writing exchanged between a king of Araya 
and Pharaoh Amenhotep III, the father of Ikhnaton, The ut 
known Arzawa language of those letters was seen also on table 
fragments found by Chantre at Bogazkoy in 1893, and seemed! 
have had wide extension in Asia Minor, In 1902 the Norwegi 
Assyriologist J. A. Knudtzon claimed Indo-European affinities f 
the Arzawa language, but general skepticism soon forced him t] 
recant. » | 
In 1906 excavations were begun for the German Oriental soa 
by Hugo Winckler at the site of Bogazkoy, in the great ben 
the Kizil Irmak river (the classical Halys). Vast archives 0 
cuneiform tablets were discovered; proving conclusively that this 
was the capital city of the “land of Hatti.” Akkadian texts 1 
cluded a cuneiform version of the peace treaty previously knot 
from the temple walls of Karnak in Egypt. Such immediately 
intelligible materials enabled Winckler to draw a preliminary oul 
line of Hittite imperial history in the 14th and 13th centuries a 
The bulk of the texts, in the Arzawan idiom, appropriated the name 
“Hittite.” This language was interpreted by the Czech scholit 
Bedřich (Friedrich) Hrozný (Die Sprache der Hethiter (igi) 
and shown to be clearly Indo-European, as surmised by Knu re | 
The philological side of the new science of Hittitology thencef 
progressed rapidly through the text editions and exegetic ee 
such scholars as Ferdinand Sommer, Emil Forrer, Hans 3 
Johannes Friedrich and Albrecht Goetze, Archaeological explo 
tion of Anatolia and surrounding regions helped to clarify espet 


the prehistoric make-up of the area (see ALACA HuyUK; aa t 
tions at ® 


tions at Carchemish on the Euphrates under D. G. Hoga 
C. L. Woolley. After many false starts, their interpretation] 
ceeded far through painstaking internal analysis by Fo 
Meriggi, Ignace Gelb, Hrozný and Helmuth T. Bossert, ee 
a language related to but not identical with Hittite (see ANA 
LANGUAGES). ote 
At length a long bilingual Phoenician-hieroglyphic inset 
found by Bossert in 1947, confirmed many conclusions a ae 
vided new insights (see KARATEPE). Subsequent Tur and i 
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Relief of King Tudhaliyas IV with his patron god, Sharruma, From 
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II. HISTORY 
A. BEGINNINGS, TO THE EMPIRE 

1. Early Beginnings.—Archaeology, which at the advent of 
the historical era becomes a mere accessory to the study of written 
documents, is the principal source of information concerning pre- 
historic Anatolia (see Asta Minor: Archaeology). Although 
archaeology fails to provide unequivocal ethnic data, it makes pos- 
ble some insight into the racial and cultural characteristics of the 
inhabitants. Natural barriers divide the main explored habitation 
areas of Asia Minor into a vast elevated central (Cappadocian) 
plateau separated by the Taurus ranges from a southern (Cilician) 
coastal region and a remote separate belt near the west coast. On 
the plateau the late Chalcolithic and Early Bronze (often named 
Copper Age) periods of the 3rd millennium developed a preliterate 
civilization of remarkable sophistication, as evidenced by the ele- 
gant shapes of otherwise traditional burnished monochrome pot- 
tery and the advanced state of metalwork in the royal tombs at 
Alaca Huyuk. This period of cultural calm and presumably auto- 
chthonous ethnic consistency was interrupted by the intrusion, 
during the closing century of the 3rd millennium, of brightly dec- 
orated polychrome pottery (so-called Cappadocian ware), pointing 
toan infusion of foreign elements plausibly connected with the 
arival of the Indo-European Hittites. Shortly thereafter the his- 
torical era began on the plateau with the establishment of Old As- 
syrian merchant colonies at several Anatolian centres, notably 
Kultepe. 

The written records of those commercial settlements from the 
colony period of the 20th and 19th centuries contain the earliest 
historical references to the Hittites, since no reliance can be placed 
onthe mention of a king Pamba of Hatti in a spurious inscription 
attributed by Kassite Babylonia (c. 1400 B.c.) to Naramsin of 
Akkad of the 3rd millennium, Besides onomastic elements of un- 
mistakable local affinities, the writings of the Assyrian foreigners 
at Kultepe and Alishar Huyuk contain the names of two early 
kings, Pithanas and his son Anittas of Kussara. This establishes 
the historicity of those rulers, the latter of whom figures as spokes- 
man in the oldest extant Hittite text from Bogazkoy, the probably 
apocryphal literary Anittas inscription, It tells of early military 
tivalries between local rulers of fortress cities in and around the 
Halys bend, prior to the establishment of a central Hittite power. 
Atcording to inferences from the Kultepe tablets the region was 
divided into a number of city-states, among which Burushatum 
(Hittite Purushanda) was eminent, because its rulers are called 
ndaum rabium, “great prince,” like those of Kanesh (Kultepe). 

5 state of affairs probably obtained as a result of settlement 

Y successive bands of invaders. In determining the route of the 
Mgrations from east-central Europe, the most likely early Indo- 

ltopean habitat, a choice must be made between the Balkans and 
rctteasus, Little except straightness of route argues for the 
iti: approach; the contacts of the Hittites with western An- 
“are tenuous, and archaeology provides no support. Definite 
Beara for an eastern route are certain old traditional privileges 

ie by the military in the eastern part of the realm and the 
tho 2 adoption, through probable Hurrian mediation, of an off- 
vt of Old Akkadian cuneiform which diverges sharply from that 
na Assyrian colonists. Early migrational contact with the 
aa n habitat north and northeast of Mesopotamia provides the 
s puistactory explanation, 
turing i ie Antas Pithanas conquered the city of pita 
Howes ig exe ut sparing the inhabitants. Anittas’ o E H 
Sine evidenced notably by his victory over the king 0! A > 
tined to ra which Hattusas (Hattusa or Hattushash), later Ti 
Under a ae the imperial capital, was destroyed and the eae 
tits curs. After subduing other actual and prospective f aed 
Hovided ansferred his court from Kussara to Nesa, whic naar 
O this is ihe fortifications and temples. Legendary ions Hite 
tite histo; e importance of both Nesa and Kussara to ear! ae d 
ir Ay 1s well documented elsewhere. The Hittites ges 
fers p p d0 European language nesili, “Nesite,’ whereas 4a A 
tme e old aboriginal “Hattic” idiom. (Hatti became mie 
fig» © the nation; in Hebrew guise it yielded the biblical 
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haps Palestine; it is now habitually applied to the Indo-European 
conquerors of the native Anatolian “Hattians” and to the nation 
resulting from the fusion.) The frst firmly historical Hittite kings 
were styled “king of Kussara”; this may be a reference to the real 
or pretended ancestral seat of the dynasts, or to their actual ad- 
ministrative residence before the resurgence of Hattusas and its 
rise to the status of a capital city. Around 1750 the latter is men- 
tioned again jointly with Kanesh in a missive to the king of Mari 
on the Euphrates. 

2. Old Kingdom.—Knowledge of the political history of the 
Hittite Old Kingdom is based mainly on two remarkable Bogazkoy 
texts: the “Farewell Address” or “Political Will” of Hattusilis I 
and the edict of Telipinus, both attested also in more or less ex- 
tensive Akkadian versions. Apart from the shadowy Tudhaliyas I 
and possibly one or two successors, the proclaimed dynastic suc- 
cession of the realm begins with Labarnas I, who according to 
Telipinus extended his territory all the way to the coast and in- 
stalled his sons as governors in a number of conquered cities such 
as Tuwanuwa, Hupisna, Landa and Lusna (perhaps the classical 
Tyana, Cybistra, Laranda and Lystra). According to much later 
sources he also conquered Arzawa, a country located to the south- 
west of the Hittite heartland which looms large throughout the 
political history of the Hittites. 

Thus a nucleus of empire was established and bequeathed to 
Labarnas’ son of the same name, who was still known as “king of 
Kussara” but during his reign transferred the capital northward to 
Hattusas and probably in consequence assumed the name Hat- 
tusilis. He penetrated the Taurus range and invaded northern 
Syria, attacking the kingdom of Yamhad with its capital Halpa 
(Aleppo). His career was troubled by domestic intrigue, leading 
him to disown a rebellious son, Huzziyas, a daughter and at length 
also a nephew in the line of succession. In addressing his kin 
and the assembly of nobles (pankus) Hattusilis I designates the 
young Mursilis as his successor, and in pithy language exhorts his 
family and people to observe virtue and moderation, reminding 
them of calamities and dangers occasioned by past conflict. He 
may have died from wounds suffered in the Syrian campaign, for 
Mursilis I is said to have avenged his death by destroying Halpa. 
From there Mursilis pressed on southward, probably delivered the 
coup de grace to Mari, which had been earlier razed by Hammurabi, 
and put an end to the latter’s Amorite dynasty by sacking Babylon. 
He also fought the Hurrians on the upper Euphrates and returned 
to Hattusas with rich booty and many captives. 

This occurrence, recorded in the Babylonian Chronicle, pro- 
vides a correlation between Hittite and Mesopotamian events. 
However, these very centuries of the 2nd millennium down to 1400 
p.c. constitute a notorious crux in both chronologies. Collations of 
Mari documents with data derived from an Assyrian king list re- 
garding the reign of Shamshi-Adad I have caused the “low” chro- 
nology of W. F. Albright and F. Cornelius to place Hammurabi 
around 1700 B.c, and the sack of Babylon at 1530. This dating, 
current especially in Germany, has the apparent advantage of con- 
tracting the obscure gap between the Hittite Old and New King- 
doms but it has been sharply challenged by A, Goetze and B. Lands- 
berger, who revise the dates upward by at least 120 years, The 
dating adhered to here is that proposed by Sidney Smith in Alalakh 
and Chronology (1940), which occupies a middle position and sets 
Mursilis’ capture of Babylon at c. 1590. (See also BABYLONIA 
anp Assyria: History: Middle Period: Chronology.) 

Upon his return home Mursilis fell victim to a plot hatched by 
his brother-in-law Hantilis. This ushered in a succession of palace 
revolutions and regicides which jeopardized or canceled the political 
gains of past kings. Hantilis attempted continued military ad- 
ventures in the grand manner, fighting against Ashtata on the 
Euphrates, Carchemish, and Hurrian invaders from the east (see 
Hurrans). The Gasga mountaineers, a constant source of harass- 
ment in the north from then on, captured the religious centre of 
Nerikka east of Hattusas and forced a strengthening of the capital’s 
fortifications. 1 

After Hantilis’ death a desperate power struggle ensued, in the 
course of which the king’s offspring was eliminated by his son-in- 
law Zidantas, himself slain by his son Ammunas. After further 
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murders the throne was seized by 
Telipinus, a brother-in-law of 
Ammunas’ successor, Huzziyas, 
who had evaded designs on his 
own life. In his edict Telipinus 
attempts to end lawlessness and 
to regulate royal succession, 
designating the pankus as high 
court in cases of constitutional 
crimes. The initiative was suc- 
cessful, for the stipulations of the 
edict were scrupulously observed 
until the end of the New King- 
dom, and were departed from 
only with keen awareness of the 
necessity for justification. The 
political fortunes of the state 
must have reached a low ebb dur- 
ing this era of turmoil; from 
Telipinus onward historical rec- 
ords fail and we enter the “dark 
ages” between the Old and New 
Kingdoms, the length of which is 
subject to the chronological con- 
jectures outlined above. Telipi- 
nus’ successor, Alluwamnas, is 
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well assured of a place in history 
but the following Hantilis II, 
Zidantas II and Huzziyas II are 
at best of doubtful authenticity; the “low chronology” gladly 
dispenses with them in order to contract the time gap. This time 
is marked by Hurrian penetration and domination not only in 
northern Mesopotamia but in Syria, the Cilician region and eastern 
Anatolia as well, leaving the marks which will be encountered in 
the New Kingdom. 


B. EMPIRE AND “Late HITTITE” PERIODS 


1. Beginnings of the New Kingdom.—A dynastic renewal 
took place with the accession of Tudhaliyas II, from whom the 
New Kingdom or Empire is dated. Its humble beginnings are 
marked by a campaign against Halpa, designed to counteract the 
city’s defection to the new Hurrian power centred in upper Meso- 
potamia. In 1457 a victory by Pharaoh Thutmose III broke the 
Hurrian hold on Syria and assured Egyptian hegemony for a couple 
of decades. This dominance subsequently declined during the 
reign of Amenhotep II, and the resurgent Hurrian power of the 
Mitanni kingdom under a ruling class of Indo-Iranian origin at- 
tracted the allegiance of Yamhad, Nuhasse and Cilician Kizzu- 
watna, This stripped Tudhaliyas’ son Hattusilis IT (according to 
some an Arnuwandas I intervenes) of his southern outposts, and 
the heartland itself fell prey to invaders. Tudhaliyas III had to 
fight against Arzawa in the west, the Gasgas in the north and the 
hinterland Hurrians of Hayasa in the east. Catastrophe threat- 
ened, and Hattusas itself was sacked and burned by the Gasgas. 
The increased stature of Hatti’s enemies is seen in the Amarna 
correspondence between the Arzawan ruler and Amenhotep III, 
referred to in the introductory section. 

2. Suppiluliumas.—Disregarding an apocryphal Arnuwandas 
II, the accession of Tudhaliyas’ son Suppiluliumas is firmly dated 
c. 1375; at this point the chronology problem ceases to exist. This 
ruler, destined to raise the Hittite kingdom to imperial power, be- 
gan his reign by carrying out a much-needed consolidation of Hatti 
itself, before embarking on foreign adventures. He rebuilt Hat- 
tusas and probably erected the monumental fortification works 
still visible at Bogazkoy. Local government was reorganized into 
a close-knit system of provinces governed by the royal house. 

Except for a successful campaign against Arzawa, Suppiluliumas’ 
military career was devoted to involved struggles with Mitanni 
and the re-establishment of a firm Hittite foothold in Syria. An 
initial exploratory raid through the Taurus mountains was repulsed 
with heavy losses to the invader by King Tushratta of Mitanni, a 
close friend of the Pharaohs and one of the dominant personalities 
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of his time. Renewing the initiative in more sub 
piluliumas schemed to circumvent the frontal defer 
in northern Syria by crossing the Euphrates far 
proaching its capital, Washshukanni, from the rear. 
secure the route and safeguard the expedition a p 
paign was undertaken against the Hurroid mount 
Hayasa or Azzi; a state treaty subsequently esti 
legiance of its king Hukkanas and was sealed by a 
riage of Suppiluliumas’ sister to the ruler. A rapi 
resulted in the capture and sacking of Washshul 
ratta retreated and avoided battle, Suppiluliumas € 
phrates into Syria, utilizing Mitanni’s discomfitu 
internal preoccupation with Ikhnaton’s religious re 
the allegiance of the Syrian princelings. Only 
Kadesh, the most confirmed of Egypt's satellites, 
around by armed might, and the Hittites advan 
mascus. As a result of this undertaking Halpa and 
firmly attached to Hatti; treaties of allegiance were 
Tette of Nuhasse and Aziru of Amurru, while 
Ashtata on the Euphrates persisted in their pro-Mit 
The debilitated Mitanni kingdom fell prey to intern 
Close association with Egypt had been the cornerstt 
ratta’s foreign policy; Ikhnaton’s political apath' 
sham of such reliance. Abetted by Ashur-uballit I of 
Assyrian kingdom, which for centuries had been tril 
Hurrian peoples, a rival dynastic faction under Arta 
(a cousin of Tushratta who had earlier conspired with 
and his son Shuttarna brought about the assassinatiol | 
As a result Assyria gained its independence, infiltral 
and emerged as a new power factor in the region. S 
who had left his son Telipinus in charge of Syrian 
turned to Hattusas for the performance of pressing > 
lost no time in returning to the scene. Carchemi 
Hittites after an eight-day siege. This consolidated 
in all of northern Syria, where Suppiluliumas insta 
Telipinus and Piyassilis as kings of Halpa and Carch 
zuwatna, cut off from foreign contacts and surround 
power, then found it expedient to return to loyalt: 
between Suppiluliumas and Sunassura of Kizzuwatt 
of a series beginning with that of Telipinus and Ish 
marks Kizzuwatna’s end as an independent state. 
Suppiluliumas’ pre-eminent international reputation 
is shown by an event at the time of the siege of 
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Anchesenamun, daughter of Ikhnaton and childless widow of 
Tutankhamen, wrote to the Hittite king and asked for one of his 
sons in marriage. Under Egypt’s matrilinear succession laws the 
new husband was to be Pharaoh; a desire to avoid having some re- 
ugnant design of local schemers foisted upon her evidently moti- 
vated the queen’s unusual action. After some inquiries, intended 
to test the genuineness of the Tequest, a Hittite prince was dis- 
patched. Thus a son of Suppiluliumas was on the verge of ascend- 
ing the Egyptian throne but was murdered on his way to Egypt 
by adversaries of the queen’s plans. 

Tushratta’s son and lawful heir Mattiwaza had fled from his 
country and turned to Suppiluliumas for help. Guided by the de- 
sibility of counteracting the Assyrian influence in Mitanni by 
supplanting the Assyrophile Shuttarna in favour of a loyal vassal, 
the Hittite king concluded with Mattiwaza a famous extant treaty 
ofmutual assistance, Piyassilis of Carchemish reconquered Wash- 
shukanni for Mattiwaza and thus a Mitannian buffer state was set 
up to shield the Hittite dominions in Syria from the growing As- 
syrian menace. This goal was achieved for a time; even king 
Nigmad of the Canaanite commercial city of Ugarit on the Syrian 
coast became a tributary of the Hittites. Yet soon after Suppilu- 
liumas’ death Mitanni fell to Ashur-uballit, which made the Eu- 
phrates the Assyrian-Hittite frontier. 

3, Mursilis II—Suppiluliumas died c. 1335 B.C. in a plague 
epidemic brought into Hatti by Egyptian prisoners of war, perhaps 
from a punitive expedition in retribution for the murder of the 
Hittite pretender to the throne of the Pharaohs. His son and co- 
regent of the closing years, Arnuwandas, suffered the same fate 
after a very brief reign and was succeeded by his younger son, 
Mursilis II. Throughout Hittite history the accession of a new 
king was habitually attended by widespread revolt among the de- 
pendencies and vassaldoms. In Mursilis’ case there was more than 
customary uncertainty whether Suppiluliumas’ personally created 
realm would long survive the empire-builder’s demise. Northern 
Syria, where at Carchemish Piyassilis had been succeeded by Shar- 
Kusuh, another son of Suppiluliumias, persisted in its newly con- 
solidated loyalty; the continued allegiance of Amurru was ce- 
mented by a treaty with Aziru’s grandson Duppi-Teshub. The 
main threat arose in the west, in the guise of Arzawa (subdued 
mew by Suppiluliumas after a remarkable independent ascend- 
ancy) and its own subdependencies Hapalla, Mira, Kuwaliya and 
Seha, Mursilis, the prolific personal annalist who also edited an 
account of his father’s exploits, has bequeathed to posterity de- 
tailed descriptions of his military operations. An elaborate two- 
year campaign against Uhhazitis of Arzawa ended in renewed sub- 
Jection of that mountain country. Loyal vassals were installed also 
i the minor principalities and bound to Hatti by state treaties. 

e chronic Gasga trouble in the north necessitated almost annual 
Pacification operations (ten in all) and Hayasa had to be recon- 
a by Mursilis in both delegated and personally conducted 
ac The first stirrings of warrior-Pharach Horemheb’s re- 

iuh Egyptian expansionist policy were felt in Syria. Shar- 
i caf died unexpectedly while accompanying his brother Mursilis 
se at the cult centre of Kummanni in Kizzuwatna (the 
hostile f Comana Cataoniae); in his absence Carchemish fell to 
ade © torces. Personal armed intervention by Mursilis proved 
o quate to restore order in the region and assure the succession 

Pew as king of Carchemish. if 

p mM uwatallis and Hattusilis IH.—The accession of Mursilis 
as c. 1315 B.C. was unmarred by the customary flurry 
tenis in among Hatti’s satellites. Mursilis’ political arrange- 
treaty the Arzawa region persisted unchallenged, and 5 wed 
struggle ti concluded with a King Alaksandus of Wilusa. 3 $ 
Ramses th domination of Syria with resurgent Eei uni a 
(Range became imminent after the early 19th-dynasty P! Do 3 
tontes rie Seti I) had reconquered Palestine and made ee 
Treat bat  Egyptian-Hittite frontier. The encounter. one > e 
the sam tles of the ancient world, took place at Kadesh (g.v. KA 
Citeome tiver in the fifth year of Ramses’ reign (1299 Bhs ie 
torica] ley indecisive but Ramses, the notorious usurper 0 b 
to be ce ohuments, claimed a great victory and caused the a 
lebrated by court poets and elaborately depicted on temple 
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walls at Karnak, Abydos and Abu Simbel, In any case Muwatallis 
pursued the enemy to Damascus and consolidated his Syrian hold- 
ings by deposing Bentesina of Amurru, who had chosen the Egyp- 
tian side, and by concluding a treaty with Rimisarma of Halpa. 

During his protracted Syrian operations Muwatallis had trans- 
ferred his residence from Hattusas to the more southerly (Kizzu- 
watnian?) city of Dattassa, In the meantime his brother Hat- 
tusilis fought the Gasgas on the northern frontier and had been 
installed as viceroy of Hakpisa and Nerikka in the so-called “upper 
country” east of Hattusas. It seems that he harboured certain 
grudges against Muwatallis’ accession in the first place and was 
inclined to disloyal actions, such as sheltering the disgraced 
Bentesina of Amurru. Muwatallis, leaving no first-rank heir, was 
succeeded c. 1285 by Urhi-Teshub, the son of a secondary wife, 
who took the throne name of Mursilis (III). When the young 
king tried to curb the power of his uncle, Hattusilis finally re- 
volted against him; Urhi-Teshub was taken prisoner at Samuha 
and banished to Nuhasse in Syria; from there he tried to conspire 
with Babylon and was subsequently exiled “across the sea” to 
Alashiya (Cyprus), where his further efforts at international in- 
trigue remained fruitless. 

These events are known from the so-called “Autobiography” of 
Hattusilis III (acceded 1275 B.c.), a remarkable document de- 
signed to present the king’s actions in a favourable light and to 
justify his dealings with Urhi-Teshub which were in seeming viola- 
tion of the edict of Telipinus. Hattusilis by implication denies his 
predecessor's claim to legal accession in the first place by never 
mentioning his throne name, Mursilis, which was not discovered 
until 1953 on a royal seal found at Bogazkoy. The coup d’état 
seems to have caused no noteworthy upheavals in the political 
fabric of the empire; probably Urhi-Teshub was both inexperienced 
and unpopular. Hiattusilis re-established the capital at Hattusas 
and reinstated his protégé Bentesina as king of Amurru; the Hittite 
hold on Amurru was later affirmed further through Hattusilis’ suc- 
cessor’s treaty with Ishtarmuwa. Except for some military action 
in the Arzawa lands, the regime of Hattusilis and his constitu- 
tionally and temperamentally influential wife Puduhepa, the daugh- 
ter of a Kizzuwatnian priest, was one of protracted peace though 
not of total political serenity. Common danger resulting from 
the growing power of Assyria under Adad-nirari I and Shalmaneser 
I led to a rapprochement with Kassite Babylon under Kadashman- 
Turgu and Kadashman-Enlil. For a while Hattusilis managed to 
neutralize Assyrian hegemony in Mitanni; yet in spite of con- 
temptuously rejecting Shalmaneser’s claim to political equality 
he finally had to acquiesce in the Euphrates frontier. A beneficial 
result of this tension was the increasing entente between Hatti 
and Egypt, formalized by the famous peace treaty of 1269 B.c. 
(Egyptian text at Karnak, Akkadian from Bogazkoy), and sealed 
later with a dynastic marriage of Hattusilis’ daughter to Ramses II. 

5. Last Years of the Empire.—This consolidated the relations 
between the two great powers of the era and secured the status 
quo in Syria also during the reign of Hattusilis’ son and successor 
Tudhaliyas IV (c. 1250-20 B.c.). As a gesture of good will 
Merneptah, the elderly son of long-lived Ramses II, even shipped 
grain to “Heta” at a time of famine soon after his belated succes- 
sion to the throne. Tudhaliyas’ main interest seems to have been 
religion, to judge from the cultic reforms carried out by him and 
from his role as the chief developer of the rock sanctuary of 
Yazilikaya. In the political sphere the progressive ascendancy of 
Assyria under Tukulti-Ninurta perpetuated friction in border areas, 
leading to mass deportations of Hittite subjects by the Assyrians 
and retaliatory countermeasures by Tudhaliyas in the form of trade 
embargoes in Syria. The military focus shifts to the western 
frontier. Successful campaigning by the Hittite king seems to have 
secured control of Assuwa near the west coast of Asia Minor 
(whence later the Roman name of the province of Asia, gradually 
extended to embrace the whole continent). 

Relations with the country of Ahhiya(wa) enter a new phase of 
hostility. References to this western power, which has been 
plausibly but inconclusively compared with Greek Achaea as a 
name for a political unit of the contemporaneous Mycenaean 
thalassocracy in the eastern Aegean, occur from the time of Sup- 
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piluliumas onward, especially in the so-called Tawaklawas and 
Milawata letters from the reigns of Mursilis II and Muwatallis. 
These, and numerous more fragmentary Hittite texts and ref- 
erences, point to mostly friendly relations with the rulers of def- 
initely maritime Ahhiyawa and to somewhat sporadic but never- 
theless immediate colonial contacts with them in western Asia 
Minor, notably with reference to the Hittite dependency of Luqga 
(Lycia?) and the city of Milawata (probably either Milyas in 
Pamphylia or later Ionian Miletus). In accordance with a common 
practice between friendly dynasts—exemplified by Tushratta’s re- 
peated consignment of the miracle-working Ishtar image of Nine- 
veh to the ailing Pharaoh Amenhotep ITI—the gods of Ahhiyawa 
and Lazpa (Lesbos?) had once been summoned by incantations 
to the sickbed of Mursilis II. In the time of Tudhaliyas IV such 
somewhat platonic contacts were replaced by the harsh realities 
of power politics. With reluctant but increasing consistency the 
authors of Hittite political texts began to include Ahhiyawa among 
the great powers. Its king seems to have invaded the Hittite de- 
pendency on the Seha river, and an Ahhiyawan named Attarissiyas 
figures in the so-called “Indictment of Madduwattas,” one of the 
last historical documents from Hattusas, drawn up by Tudhaliyas’ 
son and successor Arnuwandas. Driven from his country by At- 
tarissiyas, Madduwattas had been received and installed as vassal 
at Zippasla by Tudhaliyas, who also repulsed a subsequent attack 
by the Ahhiyawan on his adversary’s new dominion. Later, how- 
ever, Madduwattas turned traitor to his benefactor and joined 
Attarissiyas in military operations against Hittite territory in 
Arzawa and Alashiya. 

This whole pattern of western aggression is connectible with the 
incipient great incursions of the so-called “Sea Peoples” which 
were soon to overwhelm both the Mycenaean and the Hittite cul- 
tures and reach the confines of Egypt itself. In Asia Minor the 
immediate destruction occurred at the hands of the invading Indo- 
European Phrygians whose later famous dynastic name Midas is 
already paralleled by Mitas of Pahhuwa, a contemporary of Mad- 
duwattas and his partial peer as a traitorous operator in the moun- 
tains of Hayasa. 

Thus, after a brief final interlude under Arnuwandas’ brother 
Suppiluliumas II, Hattusas was burned by invaders c. 1190 B.C., 
and the Hittite empire collapsed forever. 

6. “Late Hittite” Period.—While the heartland of Hatti was 
inundated by nonliterate Phrygians and recedes for centuries from 
the immediate scene of recorded history, the trans-Taurian sec- 
tions of the former empire underwent no such drastic break in 
continuity. The Cilician and Syrian dominions, annexed by Sup- 
piluliumas and welded firmly into the unified realm during the suc- 
ceeding century and a half, retained their Hittite identity for an- 
other five centuries, despite political and cultural vicissitudes. 
Lying in the path of contacts between the cosmopolitan near east 
and the political centre of gravity of the forbidding warrior king- 
dom on the northern plateau, they were subject to early and varied 
influences which did not fail to have an impact on the empire as 
a whole. 

Culturally and also ethnically a strong Hurrian influx manifested 
itself around the middle of the 2nd millennium, superimposed espe- 
cially in Kizzuwatna on a Luwian stratum resulting in its turn 
from a fusion of aboriginal and Indo-European components dis- 
tinct from the “‘Hattic” and “Hittite” elements in the north. This 
ethnic layer was influential to the extent that the imperial dynasty 
itself seems to have been of southern extraction, despite its pur- 

posely assumed traditional Hattic throne names (the names of 
many royal princes—Shar-Kusuh, Urhi-Teshub—and those of 
most queens—Nikalmati, Ashmunikal, Daduhepa, Henti, Tanu- 
hepa, Malnikal, Puduhepa—were purely Hurrian). 

After the catastrophe, probably accompanied by an influx of 
northern refugees, the area disintegrated politically into a multitude 
of small independent principalities and city-states. These per- 
petuated specifically Hittite tradition in such royal names as 
Sapalulme (Suppiluliumas), Mutallu (Muwatallis), Katuzili (Kan- 
tuzzilis or Hattusilis), Lubarna (Labarnas) and in copious in- 
scriptions in “Hittite hieroglyphs” which became their prevalent 
writing medium. The partially successful decipherment of these 


reveals a deplorable lack of historically rewarding informatign 
the texts. 

The earliest biblical references to Hittites inhabiting Palestin 
remain obscure, while those of IT Sam. xi, 3 and xxvi, 6 and 
the time of Solomon clearly refer to the “late Hittite” g 
principalities. Our main sources of information are the tq 
of Assyrian and Urartean kings. The principalities mention 
clude the Tyanitis in the Taurus mountains; Tabal (biblical Tuba 
Kue (Adana [Seyhan] region in Cilicia Campestris), Milid (the 
sical Melitene; modern Malatya), Marqasi (modem M; 
Kummuhi (classical Commagene), Ya'diya-Sam’al (modem 
jirli or Zincirli Huyuk), Hattina-Ungi, Arpad, Carchemish 
Til Barsip (modern Tell Ahmar) on the Euphrates, the ol 
perial vassaldom of Halpa-Aleppo and, farthest south in Syria, 
powerful kingdom of Hamath. 

Assyrian expansion westward after Hatti’s downfall be 
1100 B.c. with Tiglath-pileser I, who in penetrating all the 
the Mediterranean fought two kingdoms of what he calls “i 
Hatti,” perhaps Milid and Carchemish, During the following 
centuries Assyrian hegemony declined, and the ethnic multi 
of the area was further compounded by an influx of Semitic An 
maeans who supplanted the late Hittite dynasties of Til B 
Arpad and Samal. The western warpath was resumed in 876 
Ashurnasirpal of Assyria who imposed heavy tributes ont 
Syrian principalities. A coalition of Carchemish, Til Barsip 
tina and Sam’al was subsequently defeated by Shalmaneser I 
Carchemish fell to the Assyrians. Hamath and Damascus in 
liance with their vassals fought the king successfully at Karka 
(q.v.) in 853, averting complete disaster for the time being, 

After Hamath had been subjected by Adad-nirari III in 8004 
syrian attention was deflected to the increasingly powerful 
Hurrian” kingdom of Urartu or Haldi in the Armenian mount 
around Lake Van. Most of the remaining principalities from Kt 
to Milid and Carchemish accepted the protection of Urartu undir 
King Argistis I. His successor Sardur III in 742 opposed wilh | 
armed might a new westward drive by Tiglath-pileser TIL bubs 
defeated, and Assyria proceeded to incorporate the city.stats 
permanently into the realm. This policy was continued by Shalit 
neser V and Sargon II, until by 710 s.c. the last vestiges of “lat 
Hittite” political independence had been obliterated. 


Ill. HITTITE INSTITUTIONS 


1. Royalty.—Hittite political power was the creation of 
quering Indo-European elite transplanted within the confines t 
the near-eastern cultural sphere and imposing its domination 0 | 
autochthonous population. The history of Hittite kingship aa 
fully reflects something extraneous gradually adapting its 
new surroundings. In accordance’ with similar traditions 
other Indo-European peoples, the king in earliest Hittite 
seems to have been the patriarchal head of a dominant cla BS | 
the elective chieftain of the nobility as a whole. De facto 
cession within the same family tended to become early pr sii 
leading from designation by the incumbent to an incipient al 
tion of hereditary succession by his chosen offspring, tao | 
subject to the endorsement of the ruling classes. here 
affairs is reflected in the political will of Hattusilis 1, W 


appointed heir, Mursilis, and the pankus and nakkes (“col 
and “grandees”) are enjoined to observe each other's pre 
and privileges. In the apparent absence of any mystica eZ era | 
and the integral foundation of governmental supremacy on ee 
tional social compact lay seeds of political dissension an i 
conflict well borne out by the events culminating 1" the m j 
Mursilis I. The codification of hereditary monarchy gi etat 
of Telipinus was of lasting benefit to the ruling family) ts pt | 
same time it not merely implicitly sanctioned the no g 4 
viously attested immunity from royal jurisdiction but an jb 
judiciary power over the dynasty, establishing them as 
in cases of constitutional crimes. New 
During the obscure interval between the Old and ; 
doms the increasing seepage of pronouncedly orienta 
into Hatti effected a thoroughgoing metamorphosis C vert 
Nothing more is heard of the pankus, and aristocratic g 
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is replaced by the traditional trappings of near eastern despotic 
theocracy. While the rulers of the Old Kingdom were content to 
he known as “Great King, Tabarnas” (a variant of the name 
Jabarnas, & traditional title on the lines of the Roman Caesar), the 
imperial potentates styled themselves “Tabarnas So-and-so, Great 
King, King of Hatti, Hero, Beloved of God So-and-so.” First- 
person self-reference was replaced by “My Sun,” and a variety of 
the winged sun-disk common to Egyptian and other contemporary 
kings made its appearance as the royal emblem. This was accom- 

ied by notions of superhuman qualities infused by divinity 
(para handandatar), and of the sanctity of the royal person which 
had to be protected against outside pollution by a bodyguard 
(meshedi) and an elaborate court ceremonial. The king was con- 
ceived as the earthly deputy (maniyahhatallas) of the storm-god; 
upon his demise he “becomes a god” rather than merely dying and 
is thereafter worshiped in rituals. 

In this web of newfangled preoccupations the religious duties 
of the king assumed increased significance. He was the indis- 
pensable high priest, and his personal attendance to a multitude of 
cultic functions was essential to the spiritual and indirectly the 
temporal well-being of the realm, because neglect was sure to pro- 
yoke divine anger. Sometimes important military enterprises had 
to be suspended or delegated in order to take care of pressing reli- 
gious matters. Sculptured representations of royalty habitually 
depict the king in the act of worship before a deity, wearing a 
long robe and tight-fitting headdress and carrying a curved staff 
reminiscent of the lituus of Roman augurs. 

More worldly duties of the king included supreme command of 
the military with the annual summer campaigns and occasional ex- 
tended stays away from the seat of power, as during Suppiluliumas’ 
war in Syria or Mursilis’ Arzawan expedition. With increased in- 
temational sophistication, penmanship gained on the sword, and 
the diplomatic tasks assumed added significance. The king was not 
only lawgiver but also chief judge, especially in cases involving 
high treason and capital offenses in general, 

As a pendant to Tabarnas the official title of the queen was 
Tawannannas. The position was a lifetime one in its own right; 
rather than becoming dowager the widowed queen occupied the 
throne of queenship” until her death and restricted the new king’s 
Wife to being merely that. The irritants inherent in such in-law 
Situations were evidently aggravated by the strong-willed character 
traits prevalent among Hittite queens. Personalities like Pudu- 
hepa, the wife of Hattusilis III, made full use of their consti- 
tutional prerogatives of independent action and initiative, con- 
ucting their own negotiations with foreign powers also in other 
than nuptial matters. In Puduhepa’s case, where matrimonial har- 
mony prevailed, the results were generally beneficial. But Hattu- 
silis I labels his consort “a snake,” and Suppiluliumas banished 
oe wife to Ahhiyawa; his widow proved so troublesome to Mur- 
fa TI that the latter evicted her from the palace and with the 
ia, of a lengthy bill of particulars succeeded in having her tried 
` deposed, This remarkable feminine prominence in the midst 
» ae ostensibly patriarchal society is probably a vestige of pre- 

-European matriarchal culture, multiple traces of which are 
Hebe elsewhere in the region. Telipinus’ regulation that in the 
‘ ae of a qualified male heir the husband of a daughter of the 
ol kannas may inherit the kingship is another residual reminder 
ne ieir succession practices comparable to those of phar- 

neolitica] Organization.—With the expansion of Hittite 
ional eyond the Cappadocian plateau and its increasing interna- 
tee there evolved patterns of imperial government and 
of Aias. Which are best inferred from the rich Bogazkoy yield 

ere tical treaties, a type of document conspicuously rare else- 

KN the ancient near east. As exemplified by the Hattusilis- 
Yorke a Covenant, a settlement between sovereign dynasts was 
ee. at on a level of scrupulous equality and parallel obliga- 
rather, oth contracting parties. In addition to general vows of 
Mal atta d and peace, mutual help was promised in case of exter- 
ing th ck or internal insurrection, assistance was pledged in secur- 

a royal succession in the other’s realm and extradition ar- 
ments were made for political refugees. The gods of both 
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parties were invoked as witnesses to the treaty, and among the 
ameailips required were thoughtful exchanges of greetings and 
gifts. 

An outer semblance of equality was affected also in the arrange- 
ments regulating such relations as those between Suppiluliumas 
and the rulers (called kuirwanas) of relatively important political 
units such as Kizzuwatna, Mitanni and Arzawa. Yet in spite of 
skilled lip service the truth remains that those formerly inde- 
pendent states had in fact become protectorates of Hatti; their 
kings were obliged to refrain from undesirable international con- 
tacts and had to journey to Hattusas annually to pay formal hom- 
age. In real fact this differed but little from the station of a vassal 
whose treaty of allegiance was an explicitly one-sided commitment 
dictated by his royal liege lord at Hattusas and sworn to by the 
vassal alone. He was granted protection against foreign and do- 
mestic enemies and often the hand of a Hittite princess. In return 
the vassal had to pay homage and tribute, provide a military con- 
tingent for the imperial army, extradite refugees without claim 
to reciprocity, and generally pledge everlasting fealty. On the 
other hand, the arrangement expired automatically on his death 
and was negotiated anew with his successor. Hence the series of 
treaties in cases such as that of Amurru, where Aziru had originally 
accepted Suppiluliumas’ overlordship but evidently did not qualify 
for the kuirwanas treatment accorded Kizzuwatna’s ruler, When 
an enemy country or rebellious dependency had to be subdued by 
force, vassaldom status was in order, as after Mursilis II’s cam- 
paign against Arzawa. In such cases a local “fellow traveler” was 
generally installed as ruler by formal treaty, unless the area was 
awarded as a kind of duchy to a prince of the Hittite royal house, 
as in the cases of Halpa and Carchemish. 

During the Old Kingdom it had been common practice to assign 
districts of Hatti itself as subkingdoms to the monarch’s sons and 
brothers. Such was the position of Hattusilis III at Nerikka and 
Hakpisa prior to his coup d'état. The ancient cult centres probably 
were practically independent theocratic enclaves controlled by the 
priesthood, a feature still surviving according to Strabo more than 
a millennium later at Comana Cataoniae. But the imperial heart- 
land generally was developing into a centralized bureaucratic state, 
The subkings were replaced by governors (maniyahhatallas) hold- 
ing office during the pleasure of the king; as provincial ruler of 
the “upper country” Hattusilis III seems to have combined such 
a position with his ancient role of feudal duke. The functions of 
the governor involved all areas of civil and religious administra- 
tion where he could be deputed for the king, and probably resem- 
bled the extramilitary duties of the awariyas ishas (Akkadian bel 
madgalti), a garrison commander in border areas for whose edifica- 
tion an extant instruction book was issued at Hattusas. In matters 
of local concern he was to co-operate with the town mayors and 
elders. 

3. Social Structure.—In the essentially feudal Hittite society 
the nobles, who filled the ranks of court and administrative official- 
dom, possessed large fiefs as liegemen of the king. At the same 
time this landed gentry constituted a kind of higher warrior caste 
and probably provided the armed chariotry which formed the back- 
bone of offensive military might. The bulk of the (largely pre- 
Indo-European) common people lived in villages and leased their 
land either directly from the crown or from a temple, paying socage 
or ground rent (sakhan; Akkadian ilku). Entailed holdings could 
in principle change hands only through inheritance (iwaru), which 
led to widespread fictitious legal adoption practices designed to 
circumvent the law. There are also records of communal land 
worked by “men of the tool” or “artisans.” The lease of this land 
could be acquired or disposed of through purchase or sale and re- 
verted to the village when the lease lapsed, whereas crown land 
was repossessed by the palace. In practice the two types, which 
may correspond historically to the ktoina ktimena and ktoina 
kekeimena of Mycenaean Pylos, seem to have ultimately become 
holdings open to any person willing and able to assume the duties 
involved. 

The “artisans, 0 
corvée (luszi) and occupi 
and slaves, like the depo 


” Jike most of the populace, were subject to the 
ed a position halfway between freemen 
rtees from conquered lands who were 
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bound to their assigned places of residence. Concerning the status 
of slaves the sources are strangely contradictory. Basically slaves 
were chattels, to be disposed of as the owner pleased; yet they 
could own property, might marry free women upon payment of the 
habitual bride price, and were protected by criminal law at half 
the rate of normal restitution; evidently a period of strenuous 
social evolution was in progress. Even below the slaves in station 
were the pariahs referred to as “shepherds” and “drawers of 
water”; marriage with such a man entailed a freeborn woman’s 
temporary loss of her status. 

4, Law.—Tablet fragments from Bogazkoy contain a corpus of 

200 laws in two equally divided groups. In these, notable areas of 
civil law (inheritance, adoption, contracts) are not covered, which 
raises the probability that the body is incomplete; in fact an identi- 
fication tag from the royal archives attests to the erstwhile exist- 
ence of a third tablet. The extant two, mostly mutually exclusive 
in their content and not explicitly tied together or interrelated, 
are habitually referred to by their initial words as “If a man” and 
“If a vine” respectively. The fragments, discovered in different 
sections of the royal capital, represent hand copies on clay used 
in various administrative offices or deposited in libraries and ar- 
chives, comparable to the clay transcripts of the Babylonian code 
of Hammurabi. On the basis of idiomatic and stylistic archaisms 
the original text is dated to the late Old Kingdom and plausibly 
attributed to Telipinus, whose talents as a lawgiver are evidenced 
by his edict. Preimperial phraseology, such as “father of the king” 
rather than “father of the sun,” points in a similar direction. The 
discrepancies and inconsistencies of inner arrangement by subject 
matter have caused some to classify the work as a lawbook rather 
than a polished code; but logical organization of material is no 
prime virtue of Hammurabi either. Undeniably Hittite law was 
not a finished product of codification but evolved according to the 
changing needs of society. There are at least two different ver- 
sions, one older and one younger; these show frequent insertions 
of additional matter, sometimes in inappropriate places, and a 
general trend of evolution toward more enlightened and humane 
procedures and penalties. One late fragment belongs to an even 
later version, where the text has been stripped of past references 
and restricted to a concise formulation of current law. 

In the regrettable absence of Hittite private documents, in con- 
trast to their profusion in Mesopotamia, it is difficult to gauge the 
practical workings of the legal system. Probably the law was not 
uniform throughout the realm; in fact the instruction text for gar- 
rison commanders enjoins these to follow current local practice in 
dealing with capital offenses. Its typical formulation in terms of 
concrete cases is plausibly based on an actual body of precedent 
from the courts. In the villages the elders served as justices 
of the peace or people’s court; in the code they are explicitly 
charged only with ruling on the ownership of stray cattle. The 
king’s gubernatorial or military representative dispensed justice in 
the provinces, in co-operation with local authority. An ultimate 
appeal to the king was possible, indeed statutory in cases involv- 
ing the death penalty. Scant remains of court minutes attest to 
thorough and painstaking methods of inquiry and scrupulous at- 
tention to fair procedures; yet in cases of contradictory claims 
under oath the water ordeal, well known from Hammurabi, was 
still practised. 

There is a general spirit of enlightened respect for human life 
and dignity, reflected especially in the penal regulation of crim- 
inal law. In contrast to the Semitic principle of talion and the 
general retributive mentality of the Mesopotamian and Mosaic 
codes, restitution is the dominant means of redress. As in Meso- 

potamia, premeditated murder is still essentially extrajudicial, to 
be avenged by blood feud or composed privately at the discretion 
of the surviving kinsmen; this privilege of the eshanas ishas (“lord 
of blood,” corresponding to the go’el of Deuteronomy) is explicitly 
stated in the edict of Telipinus. Other types of killing called for 
restitution in the form of persons (probably slaves, but also a 
son in place of a slain child), later replaced by a monetary pay- 
ment. Killing in anger or in a quarrel and accidental manslaughter 
are so regulated, as is murder with robbery involving a Hittite 
merchant; in this last case the rate decreases with increased dis- 
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tance from Hattusas. Justifiable homicide of an 
and her paramour or of the abductor of a girl goes un 
a slayer escapes the proprietor of the death scene i 
nearest village within a radius of three leagues, — 
Assault and battery (like theft and property 
call for indemnification of the victim, payment of mi 
and the like; here, in accordance with a general pı 
battered head or broken leg rates half the sum fora 
Miscarriage resulting from bodily injury is at first 
proportion to the stage of pregnancy, but later cor 
with a uniform fine. Sorcery amounting to black 
as bodily injury and is a serious offense; a slave pra 
feits his life. The Mesopotamian staple punishm 
mutilation is seldom applied and is restricted to” 
Otherwise cruel practices are rare. What must al 
amounted to a ritual killing or human sacrifice is to 
the substitution of a sheep, though occasional i 
occurrences are still recorded and evidently tolerat 
when a prisoner is sacrificed along with a he-goat, a 
in a cleansing rite after military defeat. The death 
very sparingly but is meted out for defiance of state 
in this instance includes the wrongdoer’s family; 
primitive notion of collective responsibility. Es 
sexual offenses rated as capital crimes; e.g., incest v 
of close relatives, rape “in the mountains” where the 
have no means of getting help and bestiality with 
pigs but not with horses, The last was a ritual feature 
sacrifice” among ancient Indo-European peoples 1 
Ireland. Although in contemporary Hittite religiot 
not a sacrificial animal (except perhaps at burials), 
this practice might explain the discrepancy. abe 
In civil law family organization was patently pat 
traces of pre-Indo-European Anatolian matriarch; 
in paragraphs of the code dealing with a mother’s 
her son and her role in giving a daughter in marriage. J 
however, the patria potestas of the husband, who 
children and kill an adulterous wife, was as absol 
the Roman paterfamilias. Betrothal involved a pi 
man to the prospective bride, If the betrothal w 
the parents, the gift was returned; if the girl eloped 
man, the latter had to indemnify the unsuccessful su 
riage was formally concluded with the payment 
(kusata) by the groom to the bride’s father; if su 
man refused consummation, he was precluded from 
kusata. Conversely, interposition by the wife’s 
a twofold reimbursement of the bride price. * Normal 
would move to her husband’s residence under a 
munity of property, while retaining personal control 
(iwaru), but sometimes the groom instead joined his 
household and was called antiyants (“one who eni 
errebu). Marriage could be dissolved by divorce 
then entitled to one-half of the community propert 
the latter reverted integrally to the husband, while h 
bequeathed to the children. Levirate marriage, 
Mosaic law, is prescribed in the code, with the dec 
father and nephew in this order in line for the hand: 
Detailed regulations prohibit sexual relations with 
daughter and son; stepmother during father’s 
sisters and their mother in the same locality; sister 
brother's lifetime; and wife’s daughter, sister! or 
is no injunction against brother-sister marriage in 
that such a ban existed in practice is shown by $ 
treaty with Hukkanas of Hayasa. : 
Other regulations of the code, dealing with land 
of pay and commodity prices, are dealt with under S06 
(above) and Economic Life’ (below). jaka: 
5. Economic Life.—The central Anatolian high plat 
windy steppes and seasonal extremes of continen! i 
hospitable to human habitation and vegetation 
valleys offered adequate irrigation and shelter and 
stituted the dominant locale of what according to 
a basically agrarian society. Economic documents, 
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tral inventories and title deeds, complete the evidence derived from 
the laws. The farms—whether owned by the cultivator or oc- 
cupied by tenant farmers under lease from the crown, a feudal 
Jord or & theocratically administered cult centre—were composed 
of plots subdivided into cultivated land, orchards, vineyards, mead- 
ows, pasture and woodland. The stock was composed of the usual 
domestic animals (oxen for plowing, cattle generally, sheep, goats, 
pigs and mules); beekeeping was prominent and horse breeding 
specifically for the military chariotry is attested from the days of 
the Old Kingdom, Barley and emmer wheat were the chief crops, 
wed both for food and for brewing beer. The vine (wiyana) was 
cultivated extensively, but only certain more temperate coastal 
regions were hospitable to olive trees. Skilled craftsmen, especially 
smiths, were attached to the estates. 

Mineral-rich Anatolia (including Cyprus) was especially blessed 
with copper, making bronze the staple commercial metal. Iron 
was an expensive rarity throughout Hittite history; although Ana- 
tolia with its intimations of the approaching Iron Age antedated 
neighbouring regions by centuries, the techniques of ironworking 
were not fully developed. Such sword blades, tablets and even 
statues of iron as are mentioned in the texts served the purpose 
of special favours and honours, especially as royal and religious 
gifts. The abundant deposits of the Taurus (notably at Bulgar- 
maden) caused silver to become the standard currency of the 
realm. Measured by weight in bars or rings, it was counted in 
mits of 60 shekels to 1 mina; this agrees with Babylonian termi- 
nology, although the Hittite mina (like that of Carchemish later) 
was probably a smaller absolute denomination (approximately 104 
oz, compared with the Mesopotamian 18 oz.). In the code list of 
prices the value of a sheep is established at one shekel, and a sheep 
thus becomes an alternative fixed unit of monetary reference. 
Prices of animals, meat, skins, farm products, land, clothing and 
metals are listed in considerable detail and provide interesting in- 
sights into the relative values of goods on the Hittite market. 

i 6, Warfare.—Coherent data on military organization are lack- 
ing. A regular standing army was a necessity for the Hittite war- 
rior kingdom, and probably included alien mercenaries, such as 
the Habiru and Lulahhu known to have served also in neighbouring 
Slates. Specific large-scale undertakings called for a more thor- 
oughgoing levy involving added obligations for the nobles and their 
local dependents throughout the land. The vassaldoms and de- 
Pendencies were bound by treaties to furnish auxiliary contingents 
Under the personal command of the ruler. 
; € speedy horse-drawn war chariot, which by the middle of the 
nd millennium replaced the older Mesopotamian heavy cartlike 
‘ype, had probably been introduced to the near east by the Indo- 
anian overlords of Mitanni. Hippology became a vital area of 
pol defense, and Mitannian specialists in this line were em- 
Moyed at Hattusas, notably Kikkulis whose extant manual on the 
subject reflects a foreigner’s perplexity with the Hittite tongue 
and abounds in technical jargon of Indo-Iranian and Hurrian origin. 
fe attention to modern trends in warfare, including the devel- 
fo of a specifically Hittite three-man chariot, accounts for 
= of the Hittites’ military success from Suppiluliumas onward. 
“yan was unknown, and riding on horseback was practised only 
eae by messengers; this agrees on the whole with Homeric 
eis tradition. The speedy chariot fighters, armed with spear 
plain ow, relegated infantry to secondary importance in the Syrian 
OHH Where an adversary’s best chance usually was to avoid 
Ka fies, engagement with the Hittite chariotry. Whereas at 
Ieee the foot soldier’s main function seems to have been a 
he hm of the royal headquarters and the baggage train, he 
ae his own in the mountain regions of Anatolia proper. 
sited of armament comprised sword and spear, while dress con- 

Full 028 gown and (beneath it) a short tunic and fact 
Gasgas = defensive garrisons had to be maintained against the 
tontier n the north, in the “lower country” on the southwestern 

ttve and against the Egyptian and Assyrian menace in Syria. 
WS Tes irj Paigning, preceded by the taking of omens and auspices, 
8 spe ìcted to the summer months, while the inclement season 
ites 3 nt in winter quarters. It was in the interests of the Hit- 

"10 view of their military superiority, to surprise the enemy 
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in the field and force a pitched battle, rather than engage in 
guerrilla warfare in the mountains or in prolonged sieges of forti- 
fied strongholds. The tactical skill of Hittite kings, with their 
feigned withdrawals, encircling movements and surprise sallies, is 
well attested, especially by Suppiluliumas’ Mitanni campaign and 
Muwatallis’ strategy in Kadesh. 

Formal declaration of war was customarily preceded by negotia- 
tions designed to produce an ostensible pretext, such as a refusal 
to extradite fugitives, which would justify the ordeal of war. A 
city conquered by force was sacked, burned and laid under a curse 
by dedication to the storm-god. In such a case the inhabitants 
were transported to Hatti and resettled. In case of surrender, sub- 
mission on the spot was practised and a treaty of allegiance enacted. 
In either case there is no indication of that deliberate cruelty that 
disfigures the annals of Assyrian kings. 

7. Burial Practices.—Evidence for disposal of the dead is of 
two kinds: in 1936 fragments of a funeral ritual for royalty were 
excavated at Bogazkoy; in 1952 the main cemetery area near the 
capital was uncovered. Royal burial entailed cremation of the 
body on a pyre on the day or night of the death. On the fol- 
lowing day the fire was extinguished with beer and wine, the bones 
were gathered and dipped into a silver jar containing oil, wrapped 
in linen and another “fine cloth” and placed on a chair, In the 
course of elaborate ceremonies lasting a total of 13 days they 
were subsequently deposited on a funeral couch inside the “stone- 
house.” These usages are curiously reminiscent of the Homeric 
rites for Patroclus and Hector. In the necropolis for commoners 
among the rocky outcrops between Bogazkoy and Yazilikaya cre- 
mation seems to have predominated from the earliest times, but 
mere interment is also found. The ashes were deposited in urns 
and jars; among animal skeletons found with many burials, heads 
of horses predominate. 


Iv. LANGUAGE 


The general linguistic layout of ancient Anatolia is treated under 
ANATOLIAN LANGUAGES; for the writing system of the Bogazkoy 
texts see also CUNEIFORM; general characteristics of the Hurrian 
language remains are described under Hurrians. This section is 
devoted wholly to the Hittite language, which constitutes the main 
extant representative of the Anatolian branch of the Indo-European 
group. It was the native speech of the northern heartland of 
Hatti, now called Hittite, but referred to by contemporaries with 
the adverb nesili, “in the language of Nesa,” as opposed to hattili, 
designating the aboriginal idiom. Besides being the official lan- 
guage in use at Hattusas in cuneiform documents, it probably also 
served as the spoken form till the end, although there is some in- 
dication of an increased spread of southern vernacular (Luish or 
Luwian in the widest sense; cf. ANATOLIAN LANGUAGES) as the 
everyday spoken language during the latter part of the Empire 

riod. 
ferat deficiencies of cuneiform writing obscure the exact 
phonemic make-up of Hittite. Complicated consonant clusters 
characteristic of Indo-European languages are capable of graphic 
representation only by the clumsy expedient of including pleonastic 
vowels not present in actual pronunciation (e.g., si-pa-an-da-an-za 
for probable spandants). The Hurrian-Hittite variety of cunei- 
form is derived directly from the Old Akkadian type and does not 
make use of discrete sign groups differentiating voiced and voice- 
less consonant values in later Mesopotamian writing. Instead 
there is the somewhat inconsistent makeshift expedient of a single: 
double opposition in denoting medial stop phonemes; e.. 8 da-lu-ki- 
“Jong” (cf. Old Slavonic digit), but lu-uk-ka-at-ta “it dawned 
(cf. Lat. lucescit “it dawns”). The actual phonetic contrast in 
Hittite may be one of lenis: fortis, but historically at least the 
former represents the Indo-European voiced simple and aspirated 
orders and the latter the nonaspirated voiceless variety. In the 
framework of the centum:satem dichotomy in the dialectal re- 
flexes of the postulated Indo-European series of guttural stops, 
Hittite sides with the mostly western “centum” group (Greek, 
Italic, Celtic, Germanic, but also Tocharian in Chinese Turkistan). 
Thus the palatal stops are preserved (kardi “to the heart’ ; cf. 
Lat. cordi) and so are the labiovelars (kuis “who?” ; cf. Lat. quis?). 
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Of basic significance for comparative grammar is the pair of 
phonemes transcribed here by (4), actually written with syllabic 
symbols containing a Semitic velar spirant. The erstwhile exist- 
ence of such phonemes (laryngeals) had been postulated for early 
Indo-European because of structural considerations prior to the 
decipherment of Hittite, and received welcome support from the 
new direct evidence, In the vowel system Indo-European a and o 
have been fused prehistorically into a, and there is an increasing 
tendency to lose the distinction of e and i in historical times. 
Nothing conclusive is derivable from the texts concerning the na- 
ture of accent, but it seems plausible that distinctive vowel quan- 
tities were preserved. 

Many noun suffixes are of well-attested Indo-European type; 
e.g., aniya-t- “performance”; cf. Sanskrit stu-t- “praise”; lu-tsi- 
“corvée”; cf. Gr. lúsis < *lu-ti- “ransom.” Particular concord- 
ances with Slavic include -asti- (dalug-asti- “length” : Old Slavonic 
dlog-osti) and -talla- (arsana-talla- “envier” : Russian spasitel’ 
“saviour”’), Especially remarkable is the prominence of old Indo- 
European heteroclitic inflection with its r : # variation within the 
paradigms of abstract noun suffixes: hanne-sar, genitive hanne-snas 
“judgment”; akka-tar, genitive akka-nnas < *-tnas “death”; es- 
war “existence,” original genitive -unas. The same survives in old 
inherited words such as watar “water,” genitive wetenas. Most of 
the old inflectional classes are retained (-o0-, -i-, -u- and various 
consonant stems), but the feminine gender is lost and with it the 
-dstems. One set of normalized case endings has been standardized 
in all classes (genitive singular -as, dative-locative -i, ablative -(a)z, 
instrumental -(7)¢), but the plural paradigm is curtailed and con- 
fused (mostly nominative -es, accusative -us, genitive -as or -an, 
dative-locative -as). 

The pronominal system contains a variety of old and new forms 
of eminent comparative interest. In the verb the nonthematic type 
(es-mi “I am”) with primitive ablaut (kuenzi : kunansi “he 
kills” ; “they kill,” Sanskrit kánti : ghndnti) is prominent, and 
many old secondary stem suffixes survive (e.g., denominatives in 
~iya- >. -a(y)e-, factitives in -ahh-, causatives in -nu-, duratives 
in -ske-). 

Beside the ordinary conjugation with first person singular present 
in -mi there is the -hi type (memahhi “I speak”) corresponding in 
origin essentially to the Indo-European perfect tense. This shift 
is symptomatic, being part of a general breakdown of old tense 
and mood categories which resulted in a verbal system that looks 
almost modern when compared with the intricacies of Greek and 
Sanskrit. There is only a present and a preterit tense, with no 
trace of aorist or future; of the moods the subjunctive and opta- 
tive have disappeared, and only an indicative and imperative are 
found, Besides the active there survives a medio-passive voice 
characterized in the present by a somewhat loose -r(i) attached to 
the old middle endings; this has remarkable parallels in Tocharian, 
Phrygian, Italic and Celtic (¢.g., ki-ta-ri “he lies”; cf. Lat. lauda- 
tu-r, passive, “he is praised,” but Gr. kei-tai “he lies”). Most 
of the personal endings are thoroughly paralleled in other Indo- 
European languages. There is a participle in -ant- corresponding 
in form to the present participle of Sanskrit, Greek and Latin. 
Periphrastic verbal constructions, literally equivalent to “I have 
heard” or “I am seen,” are making their appearance. 

The syntax is of typical old Indo-European character. The 
copula es- “to be” is regularly omitted in the present, and the verb 

gravitates toward final position in a sentence. Subordinate clauses 
tend to precede the main clause, but their development out of 
paratactic juxtaposition with attendant transformation of adverbs 
into conjunctions is often still discernible. Every sentence is us- 
ually introduced by one or several particles, especially nu. 

In vocabulary the proportion of attested Indo-European inher- 
itance is less impressive. The Hittite shape of many of the most 
elementary lexical items is consistently hidden by the scribal 
shorthand of Sumerian ideograms (cf. CuNEtForm), Basic com- 
parisons, besides those quoted above, include, e.g., genu “knee” 
(Lat. genu), pad- “foot” (Gr. pod-), seszi or suptari “he sleeps” 
(Sanskrit sasti, svapiti), kessar “hand” (Gr. kheir), pedan “place” 
(Gr. pédon “field). A large percentage of the vocabulary is of 
obscure, probably indigenous Anatolian origin, and results from 
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extensive lexical borrowings by the Indo-European g 
their new surroundings. 


V. RELIGION 


While in matters of political and legal organization the Hy 
retained clear traces of their Indo-European ancestry, 
to different paths in the field of religion and mythology, Fler 
of Indo-European religion are inferred most plausibly froma 
frontation of Indo-Iranian, Old Italic and Germanic data 
with these Hittite religion has little in common. Its roots 
be sought entirely in the near eastern area. There is ap 
of cult data in the Bogazkoy materials; it is no exaggerati 
state that numerically the bulk of Hittite texts are conce 
prayers, cult instructions, festive and magical rituals; recor 
divination practices, and mythological lore of religious signif 
Because kingship and political acts at large were permeated 
motivated by such conceptions, there is hardly a major texti 
they are not in evidence. Impressions of chaotic multipl 
variety are confirmed by contemporary references to the“ 
gods of Hatti” On the other hand this is official material 
the capital city and applies less to popular religion in g 

1. Deities.—Basically the Hittite religious attitude may be 
acterized as a meticulously tolerant polytheism, marked bya 
of sedulous antiquarianism in preserving the idiosyncrasies o 
native deities incorporated into the Hittite cults. A forei 
is not an enemy or rival of a jealous established divinity su 
the Jewish Yahweh; he is rather a power whose efficacy ini 
right is never questioned but put to use. 

The core of the official pantheon is constituted by old A 
Hattic deities, chief among whom is the sun-goddess of Ari 
cult centre near Hattusas), called in Hattic Wurusemu, the “ 
of Hatti-land,” whose prominence as a Great Mother figure. 
indication of erstwhile Anatolian matriarchy. Her consort 
storm-god of Hatti (always denoted by the Sumerian ideo 
for his Akkadian counterpart, Adad; in Hattic, Taru), at 
Anatolian divinity of whom almost innumerable local an 
ized varieties existed at sundry cult sites. Those of Neri 
Zippalanda were made into sons of the chief divine couple; 
with a daughter, Mezullas, and a granddaughter, Zintubis. 
storm-god is sometimes depicted theriomorphically as abi 
standing on this official cult animal (like his classical s 
Jupiter Dolichenus). In imperial times he carries a mace 
club, while his Late Hittite counterpart, Tarhundas (see belo 
depicted wielding an ax and a thunderbolt, The storm-god 
pre-eminently in mythological lore employed in rituals. 
larly prominent “vanishing god” Telipinus, with his consort : 
pinus, was said to be his son. 

There were many other deities of Hattic provenance, 
the goddess Inaras, the war-god Sulinkatte or Wurunkatte 
of the land”), the god Tauri and especially a male sun-god 
(Hattic, Estan), whose relation to the sun-goddess of Arinnit 
entirely clear. He is the “all-seeing judge of mankind” ill 
by the Babylonian Shamash, and has beside him even further 
deities, especially a transparently chthonic “sun of the unter 
who seems to be female. Numerous divinities were T% 
merely by appellatives (e.g., Kattahhas, Hattic for 7 
Ishassaras, Hittite for “lady”; Hannahannas, Hittite for 
mother”; Hattic Kait, Hittite Halkis, “Grain,” a chthoni 
of the Telipinus circle). In addition to such anthropomor 
ures, mountains, rivers and springs were conceived wee 
and included among witnessing divinities in state et 
Hattic is Ziparwas, the god appearing most frequently 1 
texts (cf. ANATOLIAN LaNGuaces) from Pala in northern, 

(perhaps identifiable with Blaene in classical Paphlagon 

From Kanesh south of the Halys, where the substrat 
longer purely Hattic, and froni Luwian territory are Be, 
groups of deities. The “singer of Kanesh” in Hittite m 
brates notably a healing goddess, Kamrusepas (Ha z 
zipuri), Pirwas (associated with the horse) and Askas é 
genius”). Gods of this group are found in theophorots app 
names on the Kultepe tablets, just as Luwian ae, 
comparable southern Anatolian anthroponomy down 
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times. Here the chief figures, worshiped especially in Arzawa and 
Kizzuwatna, were Armas (moon-god; Hattic Kasku), Yarris 
(olague-god), Hasamilis ( conferring invisibility, associated with 
the chthonic goddess Lelwanis), Rundas or Uruwandas (a protec- 
tive god of a type popular all over Anatolia, but usually hidden 
under a Sumerian ideogram; represented as standing on a stag), 
Tiwattas (sun-god), Dattas and Tarhundas (storm-gods; the latter 
especially in hieroglyphic texts, related to Etruscan Tarchu), San- 
tas (classical Sandon) and his consort Kubaba (especially at 
Carchemish, having the lion as her cult animal and probably re- 
Iated to the classical Great Mother of Anatolia, Cybebe or Cybele). 

From Kizzuwatna, which was largely Hurrianized, and from the 
southeastern provinces generally, the Hurrian pantheon exerted 
an ever increasing influence on Hatti itself. The chief goddess, 
Hebat (perhaps surviving in name in the classical Hipta of Orphic 
hymns), was worshiped notably at the cult centres of Samuha, 
Kummanni (classical Comana) and Uda (classical Hyde) ; her con- 
sort was Teshub (Teshup), the Hurrian storm-god. Sausga, a 
goddess identified ideographically with Akkadian Ishtar, was promi- 
nent at Samuha and Lawazantiya; like Kubaba and Hebat she is 
associated with lions. Her miracle-working cult statue at Nineveh 
in Assyria has already been referred to. Others were Sharruma 
(the son of the divine couple), Kumarbi (Teshub’s father), Shimegi 
(sun-god), Kushuh (moon-god, associated with the city of Har- 
ae Nubatik (war-god), Ninatta and Kulitta (handmaids of 

jausga). 

The imperial dynasty, perhaps of southern origin, introduced 
Hurrian elements into the state cult at Hattusas. This develop- 
ment is especially marked beginning with Hattusilis ITI, who had 
Sausga as his patron goddess, and his wife Puduhepa, daughter of 
apriest from Lawazantiya, whose theophorous name classifies her 
asa votary of Hebat. As Tawannannas she was officially concerned 
with the cult of the sun-goddess of Arinna; in one prayer she pro- 
nounces an explicit syncretistic identification of the latter with 
Hebat. ‘Tudhaliyas IV had Sharruma as his patron god and codi- 
fied the Hurrianized reinterpretation of the official pantheon at the 
shrine of Yazilikaya. Even without specific syncretism Teshub’s 
bulls Seri and Hurri were assigned to the storm-god of Hatti; the 
same is true of his holy mountains Namni and Hazai (Mons Casius 
on the Syrian coast). 

Foreign gods, especially Mesopotamian and occasionally Ca- 
Naanite, are found in imported rituals and myths; many such are 
included in state treaties as divine witnesses for the opposite party. 
The best-known examples are the Indo-Iranian gods Indra, Mitra, 
Varuna and the two Nasatyas, in the Mattiwaza treaty; they be- 
long to the pantheon worshiped by the Aryan rulers of Mitanni. 

2. Cults—By tradition the worship of every deity had to be 
conducted in his “native tongue”; largely thanks to this practice, 
ma in Hattic, Palaic, Luwian and Hurrian have survived at 

ogazkoy. Other specific evidence for cult usages is derived partly 
tom the archaeological evaluation of architectural and icono- 
faphic remains, but mostly from the abundant textual sources. 

ere were temples of all sizes and descriptions ranging from 

ath five extensive structures at Bogazkoy to modest rural shrines 
ended by one priest on a part-time basis. The layout of the vast 
Se in the “lower city” at Hattusas agrees well with infer- 
tthe from the texts. Around a central paved court were ranged 
ilk ee Vestibules, antechambers, sacristies and storerooms, and 
th € mner sanctum (cella, adyton) containing the cult statue. 
y erous descriptions of such statues are found in the texts; they 
nd Usually made of precious metal and rare wood and represented 
ats id with his customary cult attributes, animals and iene 
replace arma centres a symbolic relief or aniconic fetish ET 
teed cult e statue. Of this type was the Auwasi stone, a much 
stele with symbolic carvings, comparable to the baitylia 
Ripa elsewhere. Other standard temple furniture com- 

EC the istananas, a kind of wooden altar slab comparable to 
‘Se asherah, and vessels named bibru, probably therio- 

i a rhyta (cups) in the shape of the appropriate cult animal. 
iN the tors that the deity was not held to be personally present 
of att, emple at all times. The shrine was rather the best means 

racting him from his heavenly, maritime or mountainous 
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haunts; it served as a kind of “entry port” for the desired the- 
ophany. On the other hand the cult statue had to receive daily 
attention in the form of washing, dressing and feeding. The sac- 
rificial loaves and libations that constituted its daily fare were con- 
ceived as a requisite physical necessity if the deity was not to 
starve. Elaborate regulations safeguarded the outer cleanliness 
and ritual purity of all such operations. Compulsory taxes and 
tributes to the gods were enacted on the analogy of a slave’s obli- 
gation to provide revenues for his master. All imaginable products 
of cultivation and animal husbandry (except, apparently, horses) 
were sacrificed at the temples. After the throat of the victim had 
been slit the blood, heart, liver and other selected parts were of- 
fered to the deity, while the rest was consumed by the celebrants 
at a cultic banquet. (For occasional human sacrifice, see under 
Law above.) 

Besides such routine activities there were regular seasonal or 
extraordinary festivals, determined by a religious calendar or pro- 
claimed by the king. The best known of the former, the 
purulliyas festival and that of the antahsum plant, took place in 
the spring. During the winter season the king made a hurried 
annual grand tour of the main cult centres, accompanied by his 
Tawannannas and the crown prince. This enterprise, taking in 
Nerikka and Arinna, was known collectively as the “speedy festival” 
(nuntarriyashas). Countless descriptions have recorded the in- 
finitely pedantic and exasperatingly monotonous proceedings in the 
minutest detail. What is mostly involved is a ritual meal attended 
by innumerable prescribed motions and gestures by the presiding 
royal couple and their attendants, notably repeated handwashing. 

On a higher religious level stand the royal prayers to various 
divinities. Especially famous are the plague prayers of Mursilis TI, 
a moving confession of sins and appeal for mercy addressed to 
the storm-god. Remarkable qualities of religious feeling are evi- 
dent also in such texts as Muwatallis’ prayer to the sun-god and 
Puduhepa’s vows to the sun-goddess of Arinna, which are less emer- 
gency appeals than routine requests for long life, health and gen- 
eral welfare. 

3. Divination and Magic.—The will of the gods was mani- 
fested in dreams or by the ecstatic utterances of oracular persons 
“possessed by divinity” (siuniyants). An elaborate pseudo science 
of divination was evolved, to a large extent on Mesopotamian mod- 
els, which also dominated Hittite astrology and medicine. Ques- 
tions to be answered by this procedure were formulated on the 
lines of a “yes, no” dichotomy, and the inquest was continued 
until the desired result was attained. Extispicy and hepatoscopy 
(examination of the entrails and liver of a sheep) were typical im- 
ports from Babylonia, confirmed by extant copies of omen texts 
and liver models. Augury (observation of the movements of 
birds) was also practised, and a sort of lottery oracle was the 
monopoly of “old women” (Hittite hasawas, the standard name 
for a female soothsayer). Interminable records of such inquiries 
were found at Bogazkoy. 

Through divination the causes of divine displeasure could be 
ascertained and countermeasures initiated before it was too late. 
If this prophylaxis failed, therapeutic recourse could be had to 
magic, another quasi science widely used by the Hittites as by 
other ancient near eastern peoples. Basically magic implies a sub- 
religious belief in the efficacy of symbolic analogous action to in- 
fluence a course of events. Detailed rituals on such lines occupied 
an inordinate amount of tablet space at Hattusas and were per- 
formed to a large extent by Kizzuwatnian specialists. Implicit 
belief in its potential efficacy underlies: the legal classification of 
black magic (alwanzatar) as a felony in the code. Hittite magic 
may be tentatively classified on the one hand through the opposi- 
tion of cathartic to harmful, and on a different, overlapping level 
as apotropaic or adductive. The first type is designed to cleanse 
the beneficiary from pollution of various kinds (papratar) ; 0.8.5 
by dispelling disease, restoring impaired sexual functions or allevi- 
ating domestic discord: Its opposite half is designed to visit the 
same on one’s enemy, most clearly expressed in such scapegoat rites 
as “You, Yarris, have afflicted with pestilence this land and its 
camp; but may this ass carry it off and take it into enemy country. 
Curses in general belong to this variety, as does black magic. 
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Apotropaic magic is preventive, designed to avert evil influence, 
while adductive practices have the converse purpose of attracting 
or propitiating desirable persons or deities. The Telipinus myth 
(see below) forms part of such a ritual. 


VI. LITERATURE AND ART 


1. Literature.—The political and religious texts from which 
much of the preceding evidence is derived are not properly literary 
compositions, but they contain elements of stylistic and even ar- 
tistic merit in their own right. This is particularly true of the 
“Farewell Address” of Hattusilis I, with its grotesque anecdotes 
setting a pattern for subsequent moral pointers; the “Prayers” and 
especially the “Annals” of Mursilis II, which have exerted an in- 
fluence on later near eastern historiography; and the “Autobiog- 
raphy” of Hattusilis III, a prototype of subjective probing and 
interpretation of personal fortunes. In a more fictional vein there 
are quasi-historical tales, Akkadian in language but clearly intended 
for a native audience, Such is the “Siege of Urshu,” an amusing 
story of a king’s exasperation at the incompetence of his general 
staff during a siege in Syria, and a comparable tale connected with 
the ancestral city of Zalpa on the central Anatolian plateau.. For- 
eign imports in Hittite translation and adaptation are seen in 
the fragments of the Sumero-Akkadian Gilgamesh epic and the 
stories connected with the legendary Anatolian expeditions of 
Sargon and Naramsin of Akkad during the 3rd millennium. Here 
Hurrian intermediaries are probable, because of the Hurrian Gil- 
gamesh fragments discovered at Bogazkoy and the Hurrian prov- 
enance of some of the most meritorious mythical texts in Hittite 
literature. These comprise notably the myth of “Kingship in 
Heaven,” describing how the successive divine rulers Alalu, Anu, 
Kumarbi and Teshub wrested supremacy from one another; via 
Phoenicia this tradition reached Greece and emerged in the guise 
of Uranus, Cronus and Zeus in the Theogonia of Hesiod. Further, 

the versified myth of the diorite monster Ullikummi, whom Ku- 

marbi begat to be an adversary of his son Teshub, likewise reached 
the Theogonia in the person of Typhon. Other stories of Hurrian 
origin are the Hedammu myth, the epic of Gurparanzahus and the 
tales of Appu and Keshi. Even Canaanite tradition is represented 
at Hattusas in a text describing the attempted unsuccessful seduc- 
tion of Baal by Astarte and ensuing complications, a motif known 
to the Pentateuch (Joseph and Potiphar’s wife) as well as to Greek 
legend (Bellerophon, Hippolytus, Peleus). 

In contrast to these, native Hattic myths have not severed their 
connections with religious ritual. The Illuyankas story, recited at 
the purulliyas festival, is a variation on the dragon-slaying theme 
that constitutes a stock-in-trade of universal mythology. In two 

divergent versions the storm-god is at first worsted by the dragon 

but subsequently triumphs through the interposition of a human 
agent, in one case via the intermediary of the goddess Inaras. The 

Telipinus myth, its storm-god variant and the third version of the 

so-called Yozgat tablet are typical tales of divine disappearance 

and subsequent earthly blight, entirely comparable with the dying 
god theme associated with Tammuz, Adonis, Attis and Osiris. This 
myth was employed in the ritual designed to appease divine anger. 

Both abound in folk-tale motifs amply paralleled elsewhere, from 

the German Nibelungenlied and Tannhäuser to the Finnish Kale- 

vala. 

2. Art.—Plastic relics of preimperial Hittite culture are conspic- 
uously scarce. Polychrome Cappadocian pottery continued in use 
throughout the Old Kingdom but was gradually replaced by a pol- 
ished red-washed ware attesting to refined production techniques. 
The cylinder seals of the colony period are remarkable provincial 
varieties of imported Mesopotamian glyptic art, while stamp seals 
reflect true Anatolian tradition. The Empire period produced a 
somewhat barbarous but powerful style of stone sculpture seen 
in the ruins of Bogazkoy and Alaca Huyuk, at Yazilikaya and on 
rock surfaces in various localities of Anatolia. How far this devel- 

opment reflects Hurrian influence is difficult to estimate, for the 
monumental remains of contemporary Hurrian centres like the 
Mitannian capital Washshukanni remain to be discovered. During 
the same period stamp seals and signet rings represent individual 
accomplishments of native glyptic. The typical royal seal some- 


times contains a central image of the king in the emb 
patron god. More often only the name of the ruler aj 
in hieroglyphs, flanked by two royal ideograms and surm 
the winged sun-disk. The hieroglyphic true name ( ' 
in the case of Suppiluliumas) is matched along the ci 
of the seal by the king’s throne name and title in 
script. 

The art of the Late Hittite city-states is very 
Malatya and Zenjirli there are occasional instances of ¢ 
resembling those of imperial times, syncretistic i 
storm-god which combine his Anatolian and Syrian attı 
gate lions not unlike those at Bogazkoy. But this com 
is basically Syrian, permeated by ancient Mesopotamian a 
Assyrian influences and revealing occasional elements o 
cian and Egyptian style. This is true in spite of its 


Even the architectural bit kilani type must be discon 
Hittite tradition proper and ascribed to local Syrian 
attests to some measure of Syro-Hittite artistic origi 
the characteristic use of rows of sculptured orthostatic 
mural ornamentation, 

See Luwians; see also references under “Hittites” in| 
volume. 

Brsuiocrapny.—General Works; O. R. Gurney, The Hiti 
ed, (1961) ; A. Goetze, Kleinasien, vol part 1, of Kulturges 
alten Orients, 2nd ed. (1957); E. Cav: ac, Les Hittites 
Sommer, Hethiter und Het 
und Frühgeschichte Kleinasi 
Marek), The Secret of the Hittites, Eng. trans. 

(1956); M. Riemschneider, Die Welt der Hethiter (1954) 

History: H. Schmokel, Geschichte des alten V orderasien, 
in Handbuch der Orientalistik, vol, ii, part 3 (1957). 
Geography: J. Garstang and O. R. Gurney, The Geo, 
Hittite Empire (1959). j 
Kingship and Law: H, G, Güterbock, in Authority a 
Ancient Orient (Journal of the American Oriental Society, 
no. 17, 1954)’; J. Friedrich, Die hethitischen Gesetze (1959). 

Language: E. H. Sturtevant, A Comparative Grammar 
Language, 2nd ed, (1951); E. H. Sturtevant and G. Bechtel 
Chrestomathy (1935); J. Friedrich, Hethitisches Elementarb 
(1940-46; vol. i, 2nd ed., 1960), Heth: d 
with later supplements), Hethitisches Keilschrift-Leseb 
(1960); H. Kronasser, Vergleichende Laut- und Forme 
Hethitischen (1956). k 
Mythology: H. G. Güterbock, in S. N. Kramer (ed.), A 
of the Ancient World, pp. 139-179 (1961). a 
Art: M. Vieyra, Hittite Art (1955) ; E. Akurgal, Späthethit 
kunst (1949). 
Translations of Texts: A. Goetze, in J. B. Pritchard 
Near Eastern Texts, 2nd ed. (1955). x 

HITTORF, JOHANN WILHELM (1824-1914 
physicist, best known for his work on the migration of i 
electrolysis, was born at Bonn on March 27, 1824. He 
Bonn and Berlin, and became Privatdozent in the 
Miinster. When this institution became the Universit 
ster, Hittorf became professor of physics and chemistt) 
the physics and chemistry departments were separal 
became director of the physical laboratories. Hitto 
this post until 1889 when he had to resign because OF 
After a rest his health improved, and he continued h 
work. He died at Miinster on Nov. 28, 1914. 

Hittorf’s early investigations were on the allotropy, 
and phosphorus. His most important work on ion T 
ing electrolysis appeared in the Annalen der Physik bel 
and 1859. He investigated the changes in concenttal 
electrolyte and from this worked out the “transport 
for the migrating ions. With his teacher Pliicker, 
investigations on the spectra of gases and vapours. ¢ 
number of investigations on the passage of electrici 
gases, he discovered a number of properties of cathod 
observed the Crookes dark space. Other investigati 
the passivity of metals, 

HITTORFF, JACQUES IGNACE ( 1792-186 
architect and archaeologist, was born at Cologne on An 
and died in Paris on March 25, 1867. After apprenti 
mason in Cologne, he went in 1810 to Paris to study al 
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emy of Fine Arts under F. J. Belanger, the government architect, 
whom Hittorff succeeded in his post in 1818. Thereafter he de- 
signed many important buildings, both public and private, in Paris 
and the south of France. His principal work is the basilica of 
Saint-Vincent de Paul (1830-44). His books are: Architecture 
antique de la Sicile (1826-30 and 1866-67); Architecture moderne 
de la Sicile (1826-30) ; Architecture polychrome chez les Grecs 
(1830); Restitution du temple d’Empédocle a Sélinunte (1851). 

HITZIG, FERDINAND (1807-1875), German biblical 
critic, a Hebrew philologist of high rank, was born on June 23, 1807, 
at Hauingen, Baden, and studied theology at Heidelberg, Halle, and 
Gottingen. Returning to Heidelberg he became Privatdozent in 
theology in 1829, and in 1831 published his Begriff der Kritik am 
Alten Testamente praktisch erörtert, in which he explained the 
critical principles of the grammatico-historical school, and his Des 
Propheten Jonas Orakel über Moab, an exposition of chapters 15 
and 16 of Isaiah attributed by Hitzig to the prophet Jonah men- 
tioned in II Kings 14:25. In 1833 he went to Ziirich as professor 
of theology, and in 1861 to Heidelberg, where he died on Jan, 22 
1875. 

HIUNG-NU: see Hstunc-Nv. 

HIVES (URTICARIA) : see SKIN, DISEASES OF, 

HJORRING (officially HjørrING), an amt (county) of Den- 
mark, with a capital of the same name, covers much of the north- 
em, insular part of the peninsula of Jutland and includes Laeso 
Island to the east. Area 1,106 sq.mi. Pop. (1960) 177,778. The 
coasts as far north as the Skaw have splendid beaches and such re- 
sorts as Lokken, Saeby and Frederikshavn. The latter (pop. 
[1960] 22,522) is also important for its fishing, shipbuilding 
and related industries; it has shipping connections with Oslo, 
Larvik and Fredrikstad in Norway and Géteborg in Sweden. 

The ancient town of Hjorring lies 48 km, (30 mi.) N. of Aalborg 
by road and 50 km. (31 mi.) by rail. Pop. (1960) 15,038. The 
church of St. Catherine dates from c. 1250, St. Hans from c. 
1230 and St. Olai from c. 1200. Local products include condensed 
milk, biscuits and bacon. (Ro. H. T.) 

HLINKA, ANDREJ (1864-1938), Slovak autonomist leader, 
Was born at Cernova on Sept. 27, 1864, when Slovakia was still 
under the Habsburg Hungarian crown. He became priest of the 
small industrial town of Ruzomberok in 1905 and eagerly supported 
the Slovak nationalists there in the election of 1906. In Noy. 1906 
he was tried for inciting the Slovaks to disloyalty to Hungary and 
condemned to three and a half years’ imprisonment. The Roman 
Catholic priesthood in Slovakia in general supported the Hungarian 
authorities, who resented what they regarded as Hlinka’s insubordi- 
mtion—the more so since it received much popular support. He 
Was later acquitted by the Roman curia from a charge of simony 
tought against him by the Hungarian ecclesiastical authorities. 

On May 24, 1918, when the Slovak National party took up a 
inton against Hungary, it was Hlinka, as leader of the Slovak 

cople’s party, who most emphatically declared for union with the 
ae By Aug. 1922, however, he had drawn up the Zilina memo- 
i um reproaching the Czechs for having robbed the Slovaks of 

© autonomy which had allegedly been promised to them by 
ae Masaryk in what Hlinka persisted in calling the “treaty” 
'ttsburgh—a document signed in May 1918 by Masaryk and re- 
esd by him as a statement of policy which American Czechs and 
Fai were prepared to advocate. Later Hlinka’s relations with 
e € were patched up to the extent of the participation of his 
enant, Josef Tiso, ina Czechoslovak government in Jan. 1927. 
ma 1929 Béla Tuka, a Slovak, was condemned as a Hungarian 
OPposi llinka did not repudiate him, and Hlinka’s party returned to 
ition: it thus became associated in the 1930s with the German 
i sarian opposition to the Czechs, which aimed at the de- 
faile a of Czechoslovakia.. Hlinka was a true Slovak patriot, but 
ing © see that his by now fanatical hostility to the Czechs was 
lence 5 *ploited by Germans and Magyars who felt little benevo- 
16, 193 he Slovak cause. Hlinka died at Ruzomberok on Aug. 
Mous, $, less than two months before Slovakia became autono- 
ein faala CZECHOSLOVAKIA: History. anc oe an 
St » Sidor, 4 i Hli XF. icka, Father Hlinka’s 
"Bele foy TE AT eae (Œ: Wr.) 
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HO, the capital of the Volta region of Ghana and headquarters 
of the Ho administrative district, is situated 45 mi. N.E. of Akuse 
on the Volta river. Pop. (1960) 14,519. The town is surrounded 
by hilly country, mainly forest to the north and savanna to the 
south. The population, the majority of whom are Ewe (q.v.), is 
for the most part engaged in farming, trade and government serv- 
ice. Ho is an important market centre, mainly for agricultural 
produce, fish and meat. Palm oil, cotton and cocoa are produced. 
Apart from government offices, the principal buildings are Mawuli 
secondary school and the sports stadium. Ho is the centre of a 
network of roads which link it with Accra, all parts of the Volta 
region and eastward with Togo. The district chief of Ho 
has his seat in Dome, a subdivision of Ho district. (A. H. B.) 

HO, a tribe concentrated in the Kolhan section of Singhbhum 
district, Bihar state, India, on the lower Chota Nagpur plateau. Ho 
population exceeded half a million persons in the 1960s. The Hos 
speak a language resembling Mundari (see MUNDA LANGUAGES), 
and appear to have moved gradually into their territory from 
farther north, where some Hos were once in close contact with 
Mundas. Especially where they mingled with Mundas, they shared 
many features of Munda social organization, including the institu- 
tion of girls’ and boys’ dormitories, an elaborate system of village 
officers, an indigenous distinction of land tenure between the rights 
of original settlers and later arrivals, and a territorial organization 
into quasi-military confederations. The Hos have exogamous pat- 
rilineages and permit cross-cousin marriage, favouring marriage 
with daughters of maternal uncles. Marriage by elopement and 
by abduction remained common however while concern for eco- 
nomic status often overrode the preference for marriage with a 
cousin, Hos principally worship spirits held capable of inflicting 
disease, approaching them through divination and witchcraft. 

Joining with the insurgent Mundas, the Hos successfully repelled 
British forces in 1831, but soon afterward submitted their lands to 
government regulation. Hunting and shifting agriculture tended to 
be given up in favour of settled agriculture and grazing. The mod- 
ern development of local iron mines and of steelworks at such 
places as nearby Jamshedpur provided important new sources of 
tribal subsistence. 

See D. N. Majumdar, The Affairs of a Tribe (1951), Races and Cul- 
tures of India, 4th ed. (1961). (M. Ma.) 

HOADLY, BENJAMIN (1676-1761), bishop of Winches- 
ter, “the object of whig idolatry and tory abhorrence” as Ed- 
ward Gibbon described him, was one of the most controversial 
figures of a fiercely controversial age. He was the foremost cleri- 
cal champion of whig principles in the state and of latitudinarian 
ideas in the church. Born at Westerham, Kent, on Nov. 14, 1676, 
he was educated at Catherine hall, Cambridge. He became lec- 
turer at St. Mildred in the Poultry in 1701, rector of St. Peter-le- 
Poor, Broad street, in the city of London in 1704 and rector of 
Streatham in 1710. The establishment of the Hanoverian dynasty 
in England meant rapid advancement for Hoadly and he became 
successively bishop of Bangor (1716), of Hereford (1721), of Salis- 
bury (1723) and of Winchester (1734). He died at Chelsea on 
April 17, 1761. 

He was a voluminous writer, though most of his pieces had only 
a contemporary relevance. In 1703 he published, in reply to Ed- 
mund Calamy the younger, The Reasonableness of Conformity to 
the Church of England Represented to the Dissenting Ministers, 
in which he defended episcopal ordination and adopted a minimiz- 
ing interpretation of the oaths and subscriptions required of the 
clergy. His chief polemical works were provoked by the claims 
of the nonjurors, particularly in the posthumously published writ- 
ings of George Hickes (g.v.), against which Hoadly wrote A 
Preservative Against the Principles and Practices of the Non- 
Jurors Both in Church and State (1716) and a sermon defend- 
ing individualism in religion entitled “The Nature of the Kingdom 
or Church of Christ.” The Preservative started a controversy 
concerning the limits of civil obedience; the sermon led to a ve- 
hement and prolonged pamphlet war, known as the Bangorian con- 
troversy, concerning the nature of ecclesiastical authority and 
incidentally to the suspension of convocation (1717) for its oppo- 
sition to Hoadly’s views (see also BANGORIAN CONTROVERSY). 
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Among the many replies to this sermon the most important was 
undoubtedly William Law’s Three Letters to the Bishop of Bangor. 
Hoadly was an unwearying defender of the Protestant succession 
and of individual liberty in both church and state. 

BrsriocrapHy.—Hoadly’s works were edited in 3 vyol. by J. Hoadly 
(1773). See also L, Stephen, History of English Thought in the 18th 
Century, vol. ii (1902); N. Sykes, “Benjamin Hoadly,” in F. J. C. 
Hearnshaw (ed.), Social and Political Ideas of the Augustan Age 
(1928). (N. S; X) 

HOAR, EBENEZER ROCKWOOD (1816-1895), U.S. ju- 
rist and statesman, was born in Concord, Mass., Feb. 21, 1816, a son 
of Samuel Hoar (q.v.). He graduated from Harvard College in 

1835 and the Harvard Law School in 1839. He became associated 
in cases with Rufus Choate and Daniel Webster. He was elected 
to the Massachusetts Senate where his chance remark that he would 
rather be a “Conscience Whig” than a “Cotton Whig” gave the 
former name to the antislavery wing of the Whig Party. In 1848 
he and his father led in organizing the Free-Soil Party in Massa- 
chusetts. In 1859 Hoar was appointed to the Supreme Court of 
Massachusetts where he served until Pres. U. S. Grant appointed 
him attorney general of the United States. When he insisted on 
filling nine new circuit judgeships with competent judges, patron- 
age-seeking senators were alienated and rejected Grant’s appoint- 
ment of Hoar to the U.S. Supreme Court. 

In 1870 Grant summarily and without warning dismissed Hoar 
as attorney general, apparently to use the vacancy as patronage in 
the hope of winning senatorial support of his treaty to annex Santo 
Domingo. Later Grant appointed Hoar to the joint commission to 
negotiate the treaty of arbitration that settled the “Alabama” 
claims against England. In 1873-75 he served a term in the US. 
House of Representatives and continued. active in Republican na- 
tional conventions until late in life. He died at Concord, Mass., 
on Jan. 31, 1895. (W. E. By.) 

HOAR, GEORGE FRISBIE (1826-1904), U.S. lawyer and 
statesman, son of Samuel Hoar (q.v.), was born in Concord, Mass., 
Aug. 29, 1826, He graduated from Harvard College in 1846 and 
Harvard Law School in 1849. He began to practise law in Worces- 
ter, Mass., where he made his home for the rest of his life. In 
1854 he joined his father and his brother in helping to organize 
the new Republican Party in Massachusetts. In 1852 George Hoar 
was elected to the House of Representatives of Massachusetts and 
in 1857 to the state Senate. In 1869 he was elected to the U.S. 
House of Representatives where he served eight years. He won 
election to the Senate in 1877 and served there until his death 27 
years later. 

Hoar was a member of the electoral commission that in 1877 de- 
cided the outcome of the disputed Hayes-Tilden election. He was 
the author of the Presidential Succession Act (1886) that placed 
the cabinet members in the line of succession following the vice- 
president. Following the Spanish-American War he vehemently 
opposed the annexation of the Philippines. Hoar was a delegate 
to Republican national conventions in 1876, 1880, 1884, and 1888 
and was the presiding officer in 1880. He died at Worcester, Mass., 
on Sept. 30, 1904. 

See G. F. Hoar, Autobiography of Seventy Years, 2 vol. (1903); 
Frederick H. Gillett, George Frisbie Hoar (1934). (W. E. By.) 

HOAR, SAMUEL (1778-1856), U.S. lawyer and statesman, 
a leader in Massachusetts politics for 30 years, was born in Lin- 
coln, Mass., May 18, 1778. In 1802 he graduated from Harvard 
College and three years later he began the practice of law in Con- 
cord, Mass. He served in the Massachusetts Senate from 1825 to 
1833 and one term (1835-37) in the U.S. House of Representa- 

tives, where he advocated the abolition of slavery in the District 
of Columbia. In 1850 he was elected to the Massachusetts House 
of Representatives. 

In politics Hoar was a Federalist until that party disappeared 
after the War of 1812. In the 1830s he became a Whig but in 1848 
when that party nominated Zachary Taylor, a slaveholder, for 
president, he led the movement to organize the Free-Soil Party 
in Massachusetts. When the Republican Party was emerging in 
1854 Samuel Hoar and his sons were busy organizing the party 
in Massachusetts. He died at Concord, Mass., on Nov. 2, 1856. 

(W. E. By.) 
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HOATZIN (Hoacrziy), a relict bird (Opisthocomus hogy 
of weak flight, inhabiting wooded river banks of the Atlantic q n 
age in northern South America. It is remarkable for its fatten l 
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keel, very capacious crop, and, in young birds, well-developed claws 
on the first and second fingers of the wing, by means of which they 
are able to climb; they can also swim. This unusual bird consti 
tutes the family Opisthocomidae and suborder Opisthocomi in the 
order Galliformes. 

About the size of a small pheasant, the hoatzin has a shor, 
laterally compressed, denticulated beak; prominent eyelashes st 
in a bare space around the eye; and a long, erectile crest. Itii 
brownish-olive above, with bold white streaks; the long neck and 
under parts are pale buff, becoming chestnut on the belly and 
thighs. The wings and tail are large and rounded. The hoatan 
is gregarious and wholly arboreal, feeding on leaves and fruit, 
especially of arum, Harsh, hissing sounds and several monotonous 
notes constitute the voice, The two to three brown-speckled white 
eggs are deposited on a platform of sticks constructed in the low 
branches of trees, a few feet above the water. 

See C. W. Beebe, Tropical Wildlife in British Guiana, pp. 155-18) 
(1917). (E. R. BE.) 

HOBART, GARRET AUGUSTUS (1844-1899), vite 
president of the United States 1897-99, was born at Long Branch, 
N.J., on June 3, 1844. He graduated from Rutgers College, New 
Brunswick, N.J., in 1863, was admitted to the bar in 1869, prat 
tised law at Paterson, N.J. M 
rose to prominence in the statt: 
He was long conspicuous 1M | t 
state Republican organization; 
was chairman of the state Repub: 
lican committee from 18804 
became a member in 1884 of the 
Republican National Committe 
and was the delegate-atlant 
from New Jersey to five suc 
sive Republican national a 
nating conventions. He e 
in the New Jersey Assembly 
1873-74 and in the New J 
Senate in 1877-82; he gt 
speaker of the Assembly wY, i 
and president of the Send 
1881 and 1882. Hobart wa 
active in many business conc 
He accepted the nominatlo 
vice-president in 1896, 
ticket with William 
and was elected. He died at Paterson, N.J., on Nov. 

See David Magie, Life of Garret Augustus Hobart (1910). mi 
_ HOBART, a seaport and the capital of Tasmania, AUS a 
situated on the Derwent estuary, 12 mi. (19 km.) from redit 
Pop. (1961) 115,932 (including suburbs). Hobart was foun yo 
1804 (taking its name from Lord Hobart, then U.K. secreti i 
state for the colonies), proclaimed a city in 1842 and gante 
nicipal government in 1852. It occupies a site of great beauty: 
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HOBART PASHA—HOBBEMA 


point the estuary is about two ee 


this h 
s wide, and the city ranges 


mile: ‘ i 
along steep foothills, with Mt. 
Wellington (4,167 ft. [1,270 m.]), 


n snow-covered, in the near 
ground. Mean monthly tem- 
peratures range from 16.8° G; 
(622° F.) in February to 8.1° C. 
(46.6° F.) in July; average an- 
nual rainfall is 25 in and daily 
average sunshine is 5.9 hr. 
Hobart has two cathedrals, for 
it is the seat of the Anglican 
bishop of Tasmania and the Ro- 
man Catholic archbishop of Ho- 
bart, A number of public and 
private buildings in stone, brick 
and even weatherboard attain re- 
markable grace. Among the out- 
standing buildings are the parlia~ 
ment house (1834) and the parish 
churches of St. George and the 
Holy Trinity. There are many 
parks (of which the largest is the 
Queen’s Domain), the University 
of Tasmania (founded 1890), 
several large hospitals, together 
with the state library and museum 
an art gallery. The urban cen- 
tre is on the western shore, but 
suburban development has spread 
across the estuary; a new bridge 
was to be completed in 1963. 
For many years the main rea- 
son for the township’s develop- 
ne was the fact that the 
arbour was easy of access, well 
sheltered and deep. The wharves 
around Sullivan’s cove, where the 
fitst settlement arose, are still at 
ie heart of the city. In the mid- 
ee whaling in the South j 
tonomy. at its peak, and this contributed greatly to the colony’s 
oo a age tee to the south pole made Hobart their 
largest ita À There is wharf accommodation for all but 
nd skins Eat afloat. Exports include apples, newsprint, hides 
In the ‘20th 3 nae Dalai í 
touraged S TEn the area s ample supply of water has r 
Consequent increas ric projects in the central highlands an a 
dectralytic zi ase in Hobart’s industry. Manufactures include 
ions and EEN sulfuric acid and superphosphate, jam, confec- 
sprint is ing. Calcium carbide is processed at Electrona and 
thai pe cences at Boyer nearby. Hobart is connected with 
Unthe wns of Tasmania by road or rail and has an airport at 
HOBART PASH (0. M. R) 
(izane PASHA (Avsustus CHARLES HOBART-HAMPDEN) 
the 6th earl “ee naval captain and Turkish admiral, 3rd son 
ril 1, 1829 4 Buckinghamshire, was born in Leicestershire on 
ction tating e entered the navy in 1835, and served with dis- 
uring the a leen When he retired with the ane pron 
Inner. Her: can Civil War he took command of a b'octade- 
Charleston SG the blockade frequently, conveying war matériel to 
“tered the S returning with a cargo of cotton. Hobart 
ited to the a ish service in 1867, and was immediately nomi- 
tear admiral toned of the fleet, with the rank of bahrie livassi 
Crete, dwa He helped to suppress the Greek insurrection in 
(1869 Was rewarded by the sultan with the title of pasha 
teete, ie whose name had, on representations made by 
1874; hig H removed from the British navy list, was reinstated in 
the Ry, storation did not however last long, for on the outbreak 
Sso-Turkish War in 1877 he again entered Turkish service. 


ofte! 
bac! 


aS 
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In command of the Turkish squadron he completely dominated the 
Black sea, blockading the ports of south Russia and the mouths 
of the Danube and paralyzing the action of the Russian fleet. In 
1881 he was appointed mushir, or marshal, being the first Christian 
to hold that office. He died at Milan on June 19, 1886. 

HOBBEMA, MEINDERT (Mevynvert) (1638-1709), one 
of the foremost Dutch landscape painters of his day, was born in 
Amsterdam and baptized as “Meyndert Lubbertsz” on Oct. 31, 
1638. He lived all his life in Amsterdam, adopting the surname of 
Hobbema as a young man, and died there on Dec. 7, 1709. He was 
a friend and pupil of Jacob van Ruisdael, and the two made sketch- 
ing tours together, often painting the same views: thus Ruisdael’s 
“Water Mill” at Amsterdam and Hobbema’s “Water Mill” in 
Washington, D.C. In November 1668 Hobbema married the cook 
of the burgomaster of Amsterdam and through her influence ob- 
tained a minor municipal appointment as one of the wine-gaugers 
employed in checking weights and measures of imported wines, It 
was at one time thought that the acceptance of this post marked 
the end of Hobbema’s artistic career, and it clearly seems to have 
reduced his activity as a painter, but the substantiation of a 
date of 1689 for “The Avenue, Middelharnis,” and the discovery 
of a date of 1671 after the cleaning of “The Ruins of Brederode 
Castle” (National Gallery, London) show that this view must be 
modified, and that there was even a development to greater ma- 
turity in these later works, Although popular and influential after 
his death, particularly among English collectors and painters, 
Hobbema had little success in his lifetime, and both he and his 
wife were buried as paupers. 

Unlike Ruisdael, who liked to paint the sea, the mountain tor- 
rent, and rocky landscape, Hobbema’s favourite motif is the coun- 
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“THE AVENUE MIDDELHARNIS" BY MEINDERT HOBBEMA. 
GALLERY, LONDON 

tryside, thickly studded with trees, houses, churches, and ruined 
castles. A peaceful stream with a water mill may enliven the 
scene, as in “Landscape With Water Mill” (Institute of Art, Min- 
neapolis, Minn.). His masterpiece, “The Avenue, Middelharnis,” 
in the National gallery, London, ranks as one of the great Dutch 
landscapes. Hobbema was a prolific painter during the 1660s; 
more than 200 of his works from this period are dispersed through- 
out public and private collections in Europe and America. 

See also LANDSCAPE PAINTING: 17th Century. 

See G. Broulhiet, Meindert Hobbema, 1638-1709 (1938) ; The Dutch 
School (National Gallery Catalogue, London) (1960). 

HOBBES, THOMAS (1588-1679), English philosopher, per- 
haps the greatest political thinker of his nation, was born at West- 
port (now part of Malmesbury), Wiltshire, on April 5, 1588, the 
second son of Thomas Hobbes, vicar of Westport and Charlton. 
Reports of the Spanish Armada were filling England with alarm 
at the time of his birth, and Hobbes afterward attributed his own 
love of peace to the fact that fear and he were twins. His father 
was “a choleric man”: in Hobbes’s early years he caused a scandal 
by engaging in a brawl at the church door, and disappeared, leav- 
ing his three children to be brought up by his brother, a well-to-do 
glover in Malmesbury. 

At the age of 4 Hobbes was sent to the church school at West- 
port; then to a private school kept by Robert Latimer; and 
finally, at 15, to Magdalen hall, Oxford. He took little interest 
in the scholastic philosophy taught there and devoted most of 
his time to books of travel and the study of maps and charts. 

Studies and Travels, 1608- 
36.—On graduating (Feb. 5, 
1608), Hobbes became private 
tutor to William Cavendish, af- 
terward 2nd earl of Devonshire, 
and began a connection with the 
Cavendish family which lasted, 
with interruptions during the 
Civil War, until the end of his 
life. He grew very fond of his 
pupil, who was only a little 
younger than himself, and in 1610 
accompanied him on a tour in Eu- 
rope. Finding that the philoso- 
phy taught at Oxford was held in 
contempt there, he determined to 
make himself a scholar and, on 

his return to England, devoted 
himself to classical studies. 

At some time between 162. 
and 1625 he came into contact 
with Francis Bacon; John Au- 
brey relates that he occasionally 


IN THE NATIONAL 


BY COURTESY OF THE NATIONAL PORTRAIT GAL- 
LerY 


DETAIL FROM A PORTRAIT OF THOMAS 
HOBBES BY JOSEPH MICHAEL 
WRIGHT, ABOUT 1625-1700. IN THE 
NATIONAL PORTRAIT GALLERY 


HOBBES 


acted as Bacon’s amanuensis and helped him to render a few of hi 
Essays into Latin. But the chief fruit of Hobbes’s classical tie 
was his translation of Thucydides (English Works, Vili-ix) T 
publication in 1629 was inspired by the troubles of the time, io 
Hobbes saw in the fate of ancient Athens a salutary warning aie 
democracy. 

After the death of the 2nd earl of Devonshire (1628) Hobbes 
remained for a short time in the Cavendish household, but in 1629 
he went abroad again as traveling companion to the son of $i 
Gervase Clifton. In 1630 he was recalled from Paris to teach the 
young earl of Devonshire, William Cavendish (1617-84), son of 
his late patron. He took his pupil to France and Italy in 1634, 
These last two excursions stimulated Hobbes’s interest in science 
and philosophy by bringing him into contact with the leaders of 
the new thought in Europe. The turning point in his intellectual 
history, his discovery of geometry, is described by Aubrey a 
follows: “Being in a gentleman’s library in . . . , Euclid’s Elements 
lay open, and "twas the 47 El. libri I. He read the proposition 
‘By G—’, said he (he would now and then swear by way of em 
phasis), ‘this is impossible!’ So he read the demonstration of it, 
which referred him back to such a proposition; which proposition 
he read. That referred him back to another, which he also read, 
Et sic deinceps, that at last he was demonstratively convinced of 
that truth, This made him in love with geometry.” In his pros 
autobiography (Latin Works, i) Hobbes himself relates how he 
was in a gathering of learned men when the question was asked, 
“What is sense?” On consideration it occurred to him that if 
material things and all their parts were always at rest or in wi- 
form motion there could be no distinction of anything and con 
sequently no perception, and he concluded that the cause of all 
things must be sought in diversity of motion. He was therefore 
driven to geometry to gain insight into the principles of motion, 
Hobbes’s awakening to physical science seems to have taken plat 
during his second European journey in 1629-30; on his third jour- 
ney the new interest became an overpowering passion, and he was 
able to discuss his ideas with Marin Mersenne’s circle in 
and with Galileo, whom he visited at Florence in 1636. He 
determined to embody his doctrines in a philosophical trilogy: ) 
corpore was to show that physical phenomena were explicable i 
terms of motion; De homine was to show what specific bodily 
tions were involved in human cognition and appetition; and j 
cive was to expound the proper organization of men in aan 

Political Interests, 1637-40.—But when Hobbes returne 
home in 1637 he was quickly diverted from abstract speculation 
about body and motion. Finding the peace of his native Jan ua 
dangered by attacks on the royal prerogative, he set to et 
prove that the powers and rights called in question were m 
rably annexed to sovereignty, which at that time was admitte l 
reside in the king; and by 1640 his treatise on The Elements 
Law, Natural and Politic was being circulated in manuscript, f 

It already embodies Hobbés’s characteristic doctrine that, 
cial peace requires the existence of an absolute and un 
sovereign power (see ABSOLUTISM, POLITICAL) ; but it differs H 
his Leviathan (see below) by stressing that primary cane and 


the first form of commonwealth by institution, monarch 
n created bY 


its power absolutely to one man or a few. 
nized both parties in the constitutional struggle: t 
the divine right of kings were irritated by his attempt hs 
sovereignty on a social contract, the parliamentarians 
advocacy of absolute monarchy. in 104° 

Exile in Paris, 1640-51.—When strife became acute | 
with the impeachment of the earl of Strafford and of Ate 
Laud, Hobbes thought he was a marked man and 
Probably his fears were exaggerated. In any Cas $00! 
years were spent in exile, chiefly in Paris, where he Meat 
contact with later fugitives from England. He a ise 
Mersenne circle, and Mersenne showed him the ino 
Meditations of Descartes. Hobbes put in writing certa 
tions to the Meditations and also to the Dioptrigue X ypicati®™ 
v); but the self-confident dogmatism of these comm 
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erated Descartes, who finally refused to have anything more 
pdo with “the Englishman.” In 1642 De cive (Latin Works, ii) 
appeared at Paris, but so few copies were issued that according to 
Pierre Gassendi they excited rather than satisfied thirst. This 
vork expanded the argument of the second part of The Elements 
oj law and concluded with a section on religion which dealt more 
fully than the earlier treatise with the relation between church 
mistate. A Christian church and a Christian state were one and 
the same body; of that body the sovereign was the head; the sov- 
ereign had therefore the right to interpret Scripture, to decide 
religious disputes and to determine the form of public worship. 
Such, in brief, was Hobbes’s remedy for the sectarian contro- 
versies then disrupting the peace of so many European states. 
Having published the third part of his trilogy first in the hope 
of averting civil war, Hobbes spent the next four years working 
on De corpore; but in 1646 the young prince of Wales, later to 
become Charles II, sought refuge in Paris, and Hobbes accepted 
minvitation to instruct him in mathematics. Contact with exiles 
fom England made it increasingly difficult to concentrate on 
mural philosophy, and he turned once more to political theory. 
In1647 a second edition of De cive, augmented by explanatory 
notes and a “Preface to the Reader,” appeared at Amsterdam. In 
160 the manuscript of The Elements of Law was published as 
{wo separate works, the first entitled Human Nature, the second 
Decorpore politico (English Works, iv). 
In16s1 there appeared an English version of De cive (English 
Works, ii); and this was followed in thé same year by Hobbes’s 
masterpiece, Leviathan, or the Matter, Form, and Power of a 
Commonwealth, Ecclesiastical and Civil (English Works, iii). 
In the first two parts, “Of Man” and “Of Commonwealth,” he 
recovered the ground already traversed in the earlier treatises; in 
the last two, “Of a Christian Commonwealth” and “Of the King- 
dom of Darkness,” he embarked upon a discussion of Scripture 
ad made a vigorous attack on the attempts of papists and pres- 
byterians to challenge the right of the sovereign. 
By 1651 Charles I was dead and the royalist cause seemed hope- 
ksly lost; accordingly, in the “Review and Conclusion” at the 
ae Hobbes attempted to define the circumstances 
submission to a new sovereign became legitimate. He 
oo maintained that a subject had the right to abandon a 
Bite ane Jonger es him and ee piri ae his alee 
Naat o could; but the statement of this view in his 
“hae Conclusion” naturally gave serious offense to Prince 
vou ivan who concluded that Hobbes was trying to curry 
ova return s new regime in England in order to facilitate his 
ily TA o little was Hobbes himself conscious of any dis- 
defeat ‘Seca the prince, newly returned to Paris after 
engrossed i orcester, with a manuscript copy of Leviathan, 
(ny in the vellum in a marvellous fair hand” (probably the 
tom the eae museum, Egerton manuscript 1910). Barred 
i attack on nant and suspected by the French authorities for 
‘ning daily papacy, Hobbes found his position in Paris be- 
gland. pae intolerable and, at the end of 1651, returned to 
ittiament el cred the earl of Devonshire, had submitted to 
tadehis peace 46 to save the family estates, and now Hobbes too 
h country A iE Pad TI of epee = a 
Mii fe ettled in London, where he could enjoy the so- 
Shen William Harvey and John Selden. _ 
MT age but © and Controversies.—Hobbes was now 63 years 
tity, fh Was to retain his vigour for another quarter of a cen- 
beame eee worked quietly on De corpore, but in 1654 he 
DA ae ved in one of the controversies which were to play so 
free yin in his later life. In 1646 he had discussed the problem 
boise of Aula John Bramhall, bishop of Londonderry, at the 
Bratha pegs of Newcastle in Paris. After the discussion 
tle, Hobbes iy his arguments in writing and sent them to New- 
\ tontrovers, a replied; Bramhall had made a rejoinder; and 
W i ie ad then closed. Since Hobbes had requested 
hhe aCe had ey his contribution private the whole corre- 
tS admirer ess unpublished. But one of the philoso- 
thi ë S had seen and made a copy of Hobbes’s answer; 
now published, without Hobbes’s knowledge, under 
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the title Of Liberty and Necessity (English Works, iv). The 
publication of this work, under Hobbes’s name and with an of- 
fensive prefatory epistle, incensed Bramhall, who in 1655 pro- 
ceeded. to issue the whole correspondence, including his own 
replies to Hobbes, in a work entitled A Defence of True Liberty 
From Antecedent and Extrinsical Necessity. In the following 
year Hobbes retorted with The Questions Concerning Liberty, 
Necessity, and Chance (English Works, v), where he reprinted 
the correspondence with animadversions on the bishop’s replies. 
In 1658 Bramhall returned to the fray with Castigations of Mr. 
Hobbes His Last Animadversions, which contained for good meas- 
ure an appendix entitled Te Catching of Leviathan or the Great 
Whale. Hobbes took no notice of the Castigations; but to the 
charge of atheism made in The Catching of Leviathan he replied 
ten years later in a work which was not published until 1682, some 
three years after his death (English Works, iv). 

Hobbes’s argument with Bramhall over free will is still inter- 
esting and important; but the same cannot be said of the other 
controversy which occupied Hobbes’s later years. He had made 
enemies at Oxford by the publication of Leviathan, which attacked 
the university system as being founded originally for the support 
of the papal against the civil authority and as still working social 
mischief by adherence to the old learning. Oxford was therefore 
quick to avail itself of the opportunities for criticism offered by 
De corpore (Latin Works, i), which was published at last in 1655. 
Hobbes’s main antagonists were Seth Ward, Savilian professor 
of astronomy, and John Wallis, author of the great treatise 
Arithmetica infinitorum, both of them much abler mathematicians 
than Hobbes. He replied to their attacks in Six Lessons to the 
Professors of Mathematics in the University of Oxford (English 
Works, vii), which appeared in 1656 as an appendix to the English 
translation of De corpore (English Works, i). After more rough 
thrusts on both sides Hobbes retired to complete his De homine 
(1658; Latin Works, ii). It consisted for the most part of an 
elaborate theory of vision, and although it contained a brief ac- 
count of human psychology, it did little to bridge the gap between 
De corpore and De cive. 

‘As soon as De homine was through the press Hobbes prepared 
to join battle again. In the spring of 1660 he published an on- 
slaught on the newfangled methods of mathematical analysis in six 
dialogues entitled Examinatio et emendatio mathematicae hodier- 
nae qualis explicatur in libris Johannis Wallisii (Latin Works, iv). 
In Dialogus physicus, sive De Natura aeris (1661; Latin Works, 
iv) he fulminated against Robert Boyle and other friends of Wallis 
who were then forming themselves into a society (incorporated as 
the Royal society in 1662) for experimental research, in opposition 
to the deductive method of physical inquiry advocated in De 
corpore. Wallis retorted in the scathing satire Hobbius heauton- 
timorumenos (1662). Professing to be roused by the attack on his 
friend Boyle, when he had scorned to lift a finger in defense of 
himself against the earlier dialogues, he tore them all to shreds 
with consummate skill, accusing Hobbes, quite unjustly, of having 
written Leviathan in support of Oliver Cromwell’s title and of 
having deserted his royal master in distress. Hobbes answered 
these charges in a letter about himself in the third person ad- 
dressed to Wallis in 1662, under the title Mr. Hobbes Considered 
in His Loyalty, Religion, Reputation, and Manners (English 
Works, iv). In this piece, which is of great biographical value, he 
told his own and Wallis’ “little stories during the time of the late 
rebellion” so effectively that Wallis wisely attempted no reply. 

After a time Hobbes began a third period of controversial ac- 
tivity, which did not end on his side till his goth year. De prin- 
cipiis et ratiocinatione geometrarum (1666; Latin Works, iv) was 
designed to humble the pride of professors of geometry by show- 
ing that their works contained as much uncertainty and error as 
those of writers on physics or ethics: Quadratura circuli, Cubatio 
sphaerae, Duplicatio cubi (1669; Latin Works, iv) gave Hobbes’s 
solutions to these famous problems; and although they were 
promptly refuted by Wallis he worked them up again in later 
publications. In 1674, at the age of 86, he published Principia 
et problemata aliquot geometrica, ante desperata, nunc breviter 
explicata et demonstrata (Latin Works, v); and in 1678 appeared 
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his last piece of all, Decameron physiologicum (English Works, 
vii), a new set of dialogues on physical questions. By this time 
Wallis had given up the vain attempt to cure him of his mathe- 
matical aberrations. 

‘These controversial writings on mathematics and physics rep- 
resent only part of Hobbes’s activity after the age of 70. From 
the time of the Restoration he acquired a new prominence. Two 
or three days after Charles I’s arrival in London, Hobbes at- 
tracted the notice of his old pupil in the street and was at once 
received into favour. The king relished his wit (he used to say, 
“Here comes the bear to be baited!”), and did not like the old 
man the less because his presence at court scandalized the bishops 
and the prim virtue of the chancellor Edward Hyde (ast earl of 
Clarendon). He even granted Hobbes a pension of £100 a year 
(not always fully or regularly paid) and had his portrait hung in 
the royal closet. But “Hobbism” was frequently identified with 
freethinking and even with atheism, for Hobbes’s attack on the 
church was regarded as subversive of all religion. His enemies 
were many and powerful. His eagerness to defend himself against 
Wallis’ imputation of disloyalty and his apologetic dedication of 
Problemata physica (Latin Works, iv) to the king are evidence 
of the hostility with which he was being pressed by the church 
party as early as 1662; but it was not till 1666 that he felt himself 
in serious danger. In that year the house of commons embodied 
the superstitious fear arising from the calamities of the plague 
and the Great Fire of London in a bill against atheism and pro- 
faneness; and the committee to which the bill was referred was 
instructed to investigate Leviathan. Hobbes, then verging upon 
80, burned such of his papers as he thought might compromise 
him and set himself to inquire into the state of the law of heresy. 

The results of his investigations appeared in the three short 
dialogues which in the Latin version of Leviathan (1668; Latin 
Works, iii) replaced the old “Review and Conclusion.” In these 
dialogues; as in the tract entitled An Historical Narration Con- 
cerning Heresy and the Punishment Thereof (published post- 
humously in 1680; English Works, iv), he maintained that since 
the abolition of the high court of commission there was no court 
of heresy to which he was amenable and that in any case nothing 
was to be declared heresy but what was at variance with the Nicene 
creed, as the doctrine of Leviathan was not. 

Although parliament dropped the bill on atheism Hobbes could 
never afterward get permission to print anything on subjects re- 
lating to human conduct. In 1668 his Latin works (2 vol.) came 
out at Amsterdam, because he could not obtain the censor’s licence 
for their publication in England. Some of his other writings were 
not printed until after his death—the king apparently having 
made it the price of his protection that no fresh provocation 
should be offered to popular sentiment. The most important of 
the works thus withheld from publication was the spirited dialogue 
Behemoth, the History of the Causes of the Civil Wars of England 
(English Works, vi). This was kept back at the king’s express 
desire, but an unauthorized edition was brought out in 1679, while 
Hobbes was still alive. Behemoth was composed about 1668; 
to the same period probably belongs the unfinished Dialogue Be- 
tween a Philosopher and a Student of the Common Laws of Eng- 
land (published in 1681; English Works, vi), a trenchant criticism 
of the constitutional theory of English government as upheld by 
Edward Coke. The Latin elegiacs exposing the methods by which 
ecclesiastics encroached upon the civil power may also date from 
this period; they were first published in 1688 under the title His- 
toria ecclesiastica (Latin Works, v). 

For some time, then, Hobbes was not allowed to publish a word 
in his own defense, and his enemies took every opportunity to dis- 
credit him. But no Englishman of the day stood in such high re- 
pute abroad, and distinguished foreigners who visited England were 
always eager to pay their respects to the old man, whose vigour 
and freshness of intellect no passage of the years seemed able to 
quench. Among these was the grand duke of Tuscany (Ferdi- 

nand II), who took away some works and a portrait to adorn the 
Medicean library. 

In his last years Hobbes amused himself by returning to the 

classical studies of his youth. The autobiography in Latin verse 
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(Latin Works, i), with its playful humour, occasional Pathos 
sublime self-complacency, was thrown off at the age of %4 ‘ 
1673 he produced The T: ravels of Ulysses, a translation of ify ky 
ix-xii of the Odyssey in rugged English rhymes; finding this 
vourably received, he published in 1675 a rendering of the whi 
epic, with a lively preface “Concerning the Virtues of an Henie 
Poem.” A translation of the Zliad appeared in the following yar 
(English Works, x). As late as Aug. 1679 he wás promising his 
publisher “somewhat to print in English.” ` He died at Hardwick 
hall in Derbyshire on Dec. 4 of that year and was buried in the 
neighbouring church of Hault Hucknall. 

Personal Character.—Hobbes was tall and erect in figue 
Believing that “a beard did not make a philosopher,” he had hin. 
self shaved close except for a little tuft under his lip. He lived, 
temperate life. He used to say that he had been drunk about 100 
times in all; and after the age of 60 he drank no wine and ate littl 
meat. His favourite sport was tennis, which he still played ot 
casionally even at 75. 

Socially he was genial and courteous, though in argument he 
sometimes lost his temper. Cautious in practical matters, but 
intellectually bold in the extreme, he claimed to have read littl 
and boasted that he would have known as little as other men if 
he had read as much. He is said to have had an illegitimate 
daughter for whom he made generous provision. | There is a por 
trait of him by J. M. Wright in the National Portrait gallery, 
London, and two others are in the possession of the Royal society, 

Hobbes’s Place in Philosophy.—Hobbes was so impressed by 
Galileo’s achievements in mechanics that he sought to explain all 
phenomena, and indeed sense itself, in terms of the motion of 
bodies. His a priori mathematical approach to natiiral philosophy 
separated him decisively from Francis Bacon, who had advocated 
an experimental inductive method; and the laborious investigations 
which John Locke was later to make into the powers of the human 
understanding were alien to his dogmatic and self-confident tempe 

Yet Hobbes was not only the architect of a grand metaphysic 
design, he was also a critical philosopher with a lively interest 
in language and a keen eye for the snares which it spread for th 
unwary. Indeed, his account of the sources of absurdity, whi 
provided him with a potent weapon against the scholastics, gv% 
him some title to be regarded as a forerunner of modern logi 
analysis. 7 

But Hobbes’s reputation as a thinker rests mainly on his co 
tributions to the philosophy of man. His egoistic psychology Y 
taken over and elaborated by Spinoza; and in Great Britan 
stimulated such thinkers as the 3rd earl of Shaftesbury, Jn 
Butler and Francis Hutcheson to seek a more respectable a 
of human motivation. His contribution to the free-will pro 
in his controversy with Bramhall had an influence which cm 
traced not only in Spinoza, Locke, Anthony Collins, Davi ith 
and Jonathan Edwards, but even in modern writers like jy 1 
Schlick and G. E. Moore. In moral theory he is generi ae 
garded as a pioneer of the utilitarian school. "He justified i i 
ence to moral rules as the means to “peaceable, soe 1p 
comfortable living”; and, since he was hostile to the politics! Tia 
tensions of ecclesiastics, it obviously suited him to give e matut 
a purely secular basis. Yet he also said that the laws O1 Tf 
were God’s commands, and it Was left to Spinoza to it (Sit 
God was a king who laid down laws which men could break. 
Eruics, History or: Modern Ethics.) q traditio | 

In his political theory he departed from the accepte damen 
by making natural right rather than natural law his fun al 
concept. The right of nature is essentially a right pigat 
preservation, and Hobbes maintains that a man has no © not 
to act in accordance with the law of nature, and indeed ee ye 
so, if he thinks such conduct inimical to his own gies 7 patutt 
peace and its blessings cannot be achieved unless the law ° 
is generally observed. ‘i 

Hobbes’s solution is to give everyone a guaran! 
behaviour of his fellows by creating a power sufficient ny ee ist 
in awe. This power will be created if each individu: Fa { 
every other individual that he will carry out whatever Sit 
some selected person—either one man or an assem! y 
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one man—shall consider necessary for the peace and de- 
jense of all. Such covenants, by convincing each individual that 
ihe others will obey the person agreed upon, will inspire him with 
side in the sovereign’s power; and a sovereign so established 
my survive even if all the subjects desire to depose it, provided 
that they do not communicate their desire to one another. This 
condition will be satisfied in Hobbes’s commonwealth, whose sub- 
jects have no source of unity but the sovereign. 

The sovereign’s right will be as absolute as its power. Insofar 
git is responsible at all, it is responsible only to God. It cannot 
be unjust to its subjects, since these have authorized its actions, 
and consent precludes violation (injuria non fit volenti). Nor is 
i bound by any covenant with the people, for there is no people 
apart from the sovereign. 

In essence Hobbes’s argument is very simple. He first analyzes 
the conditions necessary for peace and security and then, in his 
version of the social contract, provides a recipe for constructing 
mideal state in which these conditions will be satisfied. Later 
thinkers, stimulated and influenced though they were by his doc- 
trine, were critical both of his account of the ends of the state 
ind of the means which he advocated to achieve them. Spinoza 
maintained that peace was not mere absence of war but voluntary 
operation; Locke and Jean Jacques Rousseau rudely com- 
pred the peace of Hobbes’s state with the peace of a dungeon. 
As for the means, Spinoza argued that absolute sovereignty was 
sidom, if ever, possible in practice and explored the limitations 
which the intractable nature of man imposed upon those in au- 
thority; Locke, denying that security could be attained by sub- 
mision to an absolute ruler “corrupted by flattery and armed with 
wer,” recommended that legislative power and executive power 
should be placed in different hands and that the former should be 
vested in an assembly whose members would be subject to the 
hws which they collectively made; and Rousseau, while accepting 
absolute Sovereignty, equated sovereignty with the legislative 
power which he vested in the people as a whole (he too found 
some safeguard against oppressive legislation in the fact that the 
preken were to be subject qua individuals to their own laws). 
it ches auapeiation was soon overshadowed by that of Locke; 
E of he social Son ae Peak oy ôi faskon ae 
“ fy neg ect in real ntan, ut in e 19! 

A eter in him was revived by the followers of Jeremy 
rig pee particular by John Austin, who made a modifed 
H jarler es s doctrine of sovereignty and law the basis of 

an ASG; and since Austin’s day Hobbes has gradually 
al thinkers. recognition as one of the greatest of English politi- 
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pe also references under “Hobbes, Thomas” in the Index vol- 
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hatas gear The standard edition of Hobbes’s complete works 
(1839-45) ir William Molesworth, comprising English Works, 11 vol. 
tude the end Late Works, 5 vol. (1839-45) ; the Latin Works in- 
Vitae Hobbicy, iographies in prose and verse and a supplement entitled 
viathan at; Auctarium. Among the numerous modern editions of 
Versia] intrody by M. Oakeshott (1946) is noteworthy for its contro- 
UM and yowection (cf. articles in Political Studies, i, pp. 53-64, 216- 
| Works inclu Pp. 168-172 [1953]). Other modern editions of separate 
b The Elements of Law and Behemoth, ed. from early 
ton Cay ne ae Tönnies (1889); Of Liberty and Necessity, ed. by 
tl by S, ee rockdorff (1938) ; and the English version of De cive, 
(ugad TERY (1949); For details of original editions see H. 
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(s; Laird, Hobbes (1934); J. Vialatoux, La Cité de Hobbes 
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Ho tht in the i Hobbes (1953) ; P. Zagorin, A History of Political 

Ward Whtrenage ae Revolution (1954) ; R. Peters, Hobbes (1956) ; 
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HOBHOUSE, EMILY (1860-1926), English humanitarian, 
called the “Angel of Love” by the Boer women during the South 
African War, was born on April 9, 1860, and spent the first 35 years 
of her life at her father’s rectory at St. Ive, near Liskeard, Corn- 
wall. After her father’s death she took up welfare work in the 
United States. 

On the outbreak of the South African War in 1899 she spoke in 
public with Lloyd George in opposition to “Joseph Chamberlain’s 
war” and later, on reading of hardship among the Boer women and 
children, organized a relief fund. She went to South Africa to make 
investigations, arriving in Cape Town on Dec. 27, 1900. Obtaining 
permission to visit the concentration camps with some difficulty, 
she was startled by conditions in them and on her return to England 
focused public attention on the treatment of women and children 
in these camps. Conditions were subsequently improved. Miss 
Hobhouse attempted a second visit in Oct. 1901 but was forbidden 
to land in Cape Town and was deported, but returned in 1903, 
spending the next five years in helping the education and rehabili- 
tation of women and girls in the Orange Free State. Ill health 
forced her to return to England in Oct. 1908. 

During World War I she tried to help the destitute and dispos- 
sessed in central Europe, even paying a visit to Germany, and con- 
tinued this work after the war until ill health once more forced 
her to retire. Miss Hobhouse died in London on June 8, 1926. 

See A. R. Fry, Emily Hobhouse (1929). 

HOBHOUSE, LEONARD TRELAWNEY (1864-1929), 
British philosopher and sociologist, was born Sept. 8, 1864, at 
St. Ive, near Liskeard. Educated at Oxford, he taught at Merton 
and Corpus Christi colleges until 1897. An active Liberal, he 
served on the editorial staff of the Manchester Guardian until 
1902, was secretary of the Free Trade union until 1905 and pub- 
lished several political works, notably The Labour Movement 
(1893; 2nd ed., 1898), Democracy and Reaction (1904) and 
Liberalism (1911), showing strong sympathy with collectivism 
which he maintained was consistent with Liberalism. In 1907 he 
was appointed professor of sociology in the University of London, 
a position he retained until his death at Alençon, France, on 
June 21, 1929. His concept of sociology, not as a specialty, nor 
a synthesis of specialties but as the interpretation of social life as 
a whole, helps explain the many fields such as philosophy, biology 
and psychology into which he ventured and made his own. 

His principal works are The Theory of Knowledge (3rd ed., 
1921); Mind in Evolution (2nd ed., 1915); Morals in Evolution 
(rev. ed., 1915); Development and Purpose (rev. èd., 1927); 
Social Evolution and Political Theory (1911); and, in collaboration 
with G. C. Wheeler and M. Ginsberg, The Material Culture and 
Social Institutions of the Simpler People (1915). Four works 
constitute his sociological system and together they are entitled 
The Principles of Sociology (1918-24). The first, The Meta- 
physical Theory of the State (1918), criticizes the Hegelian theory 
of the state; the second, The Rational Good (1921), develops a 
social philosophy based on individual development and the com- 
mon good; the third, Elements of Social Justice (1922), applies 
this philosophy to concrete economic and political problems; the 
final volume, Social Development (1924), examines the actual 
conditions underlying the life of societies and their bearing on the 

fulfillment of rational purpose. 

See Hugh Seiver Carter, The Social Theories of L. T. Hobhouse 
(1927) ; M. Ginsberg and J. A. Hobson, L. T. Hobhouse: His Life and 
Work (1931); J. A. Nicholson, Some Aspects of the Philosophy of 
L. T. Hobhouse (1928). (J. Ry.) 

HOBOKEN, a town of northern Belgium, province of Ant- 
werp, is situated on the Scheldt River 7 km. (44 mi.) SW of Ant- 
werp by road. Pop. (1961) 30,557. There is a public park, the 
Sorghvliedt, and new housing estates which have been developed 
in the grounds of old mansions. Railways and tramlines connect 

Hoboken with Antwerp. The chief industries are shipbuilding, 
wool carding, foundry and metal work, metal packing, and the 
manufacture of telephones. First mentioned in 1135, Hoboken has 
developed from a village to an important industrial centre. 

HOBOKEN, a city of Hudson county, in northeastern New 
Jersey, U.S., adjoining Jersey City and Union City (qq.v.), is 
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located on the Hudson river opposite Manhattan Island, with 
which it is connected by ferry, tunnel and subway. 

In 1630 the Dutch, led by Michael Pauw, purchased the site 
from the Leni-Lenape Indians, who smoked carved stone pipes and 
named it Hobocan after Hobocan Hackingh (land of the tobacco 
pipe). In 1784 John Stevens (see Stevens [family]), the loco- 
motive inventor, after whom the Stevens Institute of Technology 
is named, bought the site and laid out the town more formally. 

During the large-scale migrations to the U.S., around the mid- 
dle of the 19th century, Germans and Irish came to Hoboken and 
German traditions dominated. The first brewery in America 
(1642) was built there by a Dutchman, Aert T. van Putten, and 
beer (which is no longer produced) was later brewed in great 
quantities by the Germans. The New York Knickerbockers, early 
baseball team, made the Elysian Fields their home field for the 
1846 season (see BASEBALL: History of Baseball). 

During World War I Hoboken was the main port of embarkation 
of U.S. forces to Europe. Under the terms of a 1952 agreement 
the Port of New York authority leased Port Hoboken for operation 
as part of the Port of New York. Hoboken’s industries include 
shipbuilding, processing machinery, textiles, food processing, chem- 
icals, furniture, electronic equipment, paints and precision instru- 
ments. The modern type ferry slip and the application of steam 
power to ships and locomotives was associated with Hoboken 

through Stevens’ inventions. Pop. (1960) 48,441. (For compara- 
tive population figures see table in New Jersey: Population.) 
Hoboken is a part of the New York-Northeastern New Jersey 
standard consolidated area. (D.N. A.; M. P. M.) 

HOBY, SIR THOMAS (1530-1566), English diplomat and 
translator of Castiglione’s Cortegiano, was born in 1530, He 
entered St. John’s college, Cambridge, in 1545, but in 1547 went 
to Strasbourg. Thereafter he traveled extensively on the conti- 
nent, spending a short time at Augsburg with his half brother, Sir 
Philip Hoby (1505-58), then ambassador at the emperor’s court. 
By 1552 Thomas was engaged on his translation, The Courtyer 
of Count Baldesser Castilio, printed in 1561. The Cortegiano, 
which Samuel Johnson called “the best book that ever was written 
upon good breeding,” exercised an immense influence on the stan- 
dards of manners throughout Europe. Hoby was knighted by 
Elizabeth I in 1566, and was sent to France as English ambassador. 
He died in Paris on July 13 of the same year. His other works in- 
clude a translation of a Latin work by Martin Bucer as Gratulation 
~.. Unto the Church of England and an autobiography, A Booke of 
the Travaile and Lief of Me, Thomas Hoby, edited by E. Powell 
for the Camden Miscellany, vol, x (1902). 

HOCCLEVE (Occteve), THOMAS (c. 1368-1426), Eng- 
lish poet, one of the group often referred to as the English 
Chaucerians, was born probably in 1368/69. What is known of 
Hoccleve’s life has to be gathered mainly from his works. At 18 
or 19 he obtained a clerkship in the privy seal office, which he re- 
tained on and off, in spite of much grumbling, for about 35 years. 
In 1399 he received a small annuity, which was not always paid 
as regularly as he would have wished. “The Letter of Cupid,” his 
first poem to which a date can be assigned, was translated from 
L’Epistre au Dieu d’Amours of Christine de Pisan (g.v.) in 1402, 
evidently as a sort of antidote to the moral of Chaucer’s Troilus 
and Criseyde, to some manuscripts of which it is attached. About 
1410 he settled down to married life, and the composition of moral 
and religious poems. His longest work, The Regement of Princes 
or De Regimine Principum, written for Henry, prince of Wales, 
shortly before his accession as Henry V, is a tedious homily on the 
virtues and vices, imitated from Aegidius de Colonna’s work of 
the same name, from the supposititious epistle of Aristotle known 

as the Secreta secretorum, and from the work of Jacques de Ces- 
soles (fl. 1300) rendered into English later by Caxton as The Game 
and Playe of the Chesse. 

On the accession of Henry, Hoccleve turned his muse to the serv- 
ice of orthodoxy and the church, and one of his poems is a remon- 
strance addressed to Sir John Oldcastle, calling upon him to “rise 
up, a manly knight, out of the slough of heresy.” Then a long 
illness was followed for a time, as he tells us, by insanity. His 
“Dialog With a Friend,” written after his recovery, gives a naive 
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and pathetic picture of the poor poet, now 53, with sight and min} 
impaired, but with hopes still left of writing a tale which fees 
his good patron, Humphrey of Gloucester, and of translatin, 
small Latin treatise, Scite Mori, before hè dies. His hopes ii 
fulfilled in his moralized tales of “Jereslaus’ Wife” and o 
thas,” both from the Gesta Romanorum (q.v.), which, with hig 
“Learn to Die,” belong to his old age. After finally retiring from 
his privy seal clerkship, he was granted, in 1424, sustenance for 
life in the priory of Southwick, Hampshire. This corody was 
granted to another holder in his place on May 8, 1426, so that iy 
must have died earlier in that year. i 
Hoccleve claimed Chaucer as his master, and had his portrait 
painted in the manuscript of The Regement of Princes; but hs 
work falls far short of his aspirations. His most interesting work 
for the modern reader is La Male Regle (1406), which contains 
some lively realistic description of London life. Otherwise heis 
generally pedestrian and diffuse, and his technique is not skilful 
enough to make up for the lack of distinction in his thought, 
BrsriocrapHy.—W. Browne, The Shepheard’s Pipe (1614),.containga 
modernized version of Hoccleve’s “Jonathas”; Six Poems by Thoma 
Hoccleve Never Before Printed . . . were printed by George Mason 
(1796) ; “De Regimine Principum,” ed. for the Roxburghe club by T. 
Wright (1860); the Early English Text society published Hoccleve' 
Minor Poems, I and The Regement of Princes and 14 Poems, ed. by 
F. J. Furnivall, (1892 and 1897) and Minor Poems, L, ed. by Ix Gollanu 
(1925). See H. S. Bennett, Chaucer and the Fifteenth Century (1941); 
and, on the date of Hoccleve’s death, A. L. Brown in Review of En 
lish Studies, new series, viii, p. 218 (1957). ‘XN. D) 
HOCHE, LAZARE (1768-1797), French general of the Rev 
olutionary wars, chiefly memorable for his pacification of the 
Vendée, was born at Versailles on June 25, 1768. Eight years in 
the French guards and self-education won him a commission m 
Sept. 1792. After eight months with the army of the Ardennes 
he was appointed staff colonel by the committee of public safely 
and entrusted with the defense of Dunkerque (Aug. 1793). He 
then won recognition from Lazare Carnot and, on Oct, 23, 11%; 
was appointed to command the army of the Moselle; many yetti 
later Marshal Soult recalled the wave of confidence which his beat 
ing and competence produced in the troops. His immediate offen 
sive northward against the Prussians had to be called off with i 
after the defeat of Kaiserslautern (Nov. 28-30), but he tume 
east against the Austrians in the Vosges. Putting his most P 
officers, regardless of rank, at the head of his columns, he forced i 
lines of Woerth and Wissembourg and relieved Landau a 
28). Two of the représentants en mission placed Charles ae 
gru’s army of the Rhine also under Hoche’s orders, but the 
colleague Antoine de Saint-Just and the minister of war, J.B. Ai 
Bouchotte, supported Pichegru, with the result that Hoche H 
transferred to Italy.(March 1794) and arrested on the orders 
the committee of public safety when he reached Nice. Imptis0 
for four months in Paris, he was very near death. A 
After Saint-Just’s death at the ah d'état of 9th bs 
Hoche commanded the army of Cherbourg in Aug. 1794 E oh 
that of Brest. Seeing that the republican armies in the we lent 
no better armed or disciplined than their opponents, the WE 
and the Chouans, he made a real army out of his 70,000 ee 
overwhelmed the émigrés landed by the English fleet at acc 
(1795) and caught the guerrilla leaders. In July 1796 the a 
tion of the west could be proclaimed. Hoche’s area of co 
extending from La Rochelle to Caen, made him one 0: 
powerful men in France. (See VENDEE, WARS OF THES ration it 
Carnot appointed Hoche in July 1796 to organize ed i 
Ireland, but in December gales dispersed the expedi a 
Hoche’s own frigate was blown so far away that he never mies 
rest of the fleet. He next held command of one of the ik of the 
the Rhine in the place of J. B: Jourdan, forced a Pass oT and 
Rhine, defeated the Austrians at Neuwied on April 18, f in the 
ended the war in Germany. After the royalist successe and be 
elections of the summer, his troops marched toward Fae w 
was himself appointed minister of war in July. Refs a the 
pointment (partly because he was too young), he Was Phere te 
chief command of the new French army of Germany: wett of 
died, perhaps of pneumonia, in his headquarters at TDA 
Sept. 19, 1797. (I. 
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0 CHI MINH (originally NGUYEN THAT THANH) (1890- 

), founder and first president of the Democratic Republic of 
vietnam (North Vietnam), was born on May 19, 1890, in Kim 

Lien village, Nghé An Province 
of central Vietnam. After partic- 
ipating in nationalist anti-French 
activities from his boyhood, he 
went to Europe in 1911, working 
as a kitchen helper and photo re- 
toucher. He became a Socialist 
in 1917, a co-founder of the 
French Communist Party in 
1920, and in 1923 went to Mos- 
cow. In 1925 he was sent to 
Canton, China, to work with Mi- 
khail Borodin (g.v.) while mak- 
ing contact with Vietnamese rev- 
olutionaries. He met some of his 
present-day associates, notably 
the North Vietnamese prime min- 
ister, Pham Van Dong, during 
that period, 

Known under the alias of 
Nguyen Ai Quoc (“Nguyen the 
Patriot”), he was arrested by 
British authorities in 1930 in 
#0 CHI MINH, PHOTOGRAPHED IN Hong Kong, where in February 
Wes he had founded the Indochina 

Communist Party (Dong Duong 
Cong San Dang). Released, Ho lived in Shanghai, Berlin, Mos- 
Cow, Thailand, and again China (1940), still organizing Commu- 
tstactivities, In 1941, under the new alias of Ho Chi Minh (“He 
Who Shines”), he organized the Vietnam League for Independence 
(Viet-Nam Doc Lap Dong Minh Hoi, called the “Viet-Minh”) in 
China, Falling out with his Chinese warlord backers, however, 
he Was jailed by them from 1942 to 1943, Later reconciled 
e them, he entered Hanoi on Aug. 17, 1945, and proclaimed the 

emocratic Republic of Vietnam (DRV) on Sept. 2. 
aed 6, 1946, Ho signed with the returning French a pre- 
Mlidticn which recognized the DRV as a “free state” 
fit a Aten Union and left the fate of Vietnam’s southern- 
fa ae en called Cochin China, to later negotiations. These, 
istlities Faa ce during July-September 1946, failed, and 
ly 1054 with iin in December 1946. When the war ended in 
1955 he yield bt sana of Vietnam, Ho reorganized his state. 
for bimsal the e ea premiership to Pham Van Dong, reserving 
Pilar land Ae a of the DRV. Asa result of a very un- 
novince in Nab eae outbreak of a rebellion in his pe 
ine the secret et 1956, Ho personally assumed for the rst 
ang Lao. ary-generalship of the Vietnam Workers’ Party 
its niae as the Communist Party had been called since 
a bat ii in 1951, He gave up the party post in 1960 to 
panded his i ny new DRV constitution proclaimed ‘in 1960 ex- 
ted, Ho ae ential powers. As the Sino-Soviet dispute deep- 
Vitant d i ed taking a position that would antagonize either dis- 
fight Against oi of which the DRV depended for support in the 
‘ifneed be ete In 1966 Ho exhorted his people to fight on, 
"Ssute, See sie y 20 years,” but not to surrender to American 
R o VærNam: History. (B. B. F:) 
H ‘see WINE: Regional Classifications of Wine: Germany. 
td dirt me an outdoor game played ona closely cut grass or 
ach side re with a ball by two opposing teams of 11 players 
S to dri Sing hooked or bent sticks with which each side at- 
taled fe ive the ball into the other’s goal. The game is also 
A crude As to distinguish it from ice hockey (g.v.). å 
fom ih ae ofa Stick game was played by the ancient Persians, 
Mto the ‘i Was acquired by the Greeks, who in turn passed it 
‘On to binei A discovery made at Athens in 1922 gives rea- 
K as-reli at a form of stick game came from the east. This 
se, aa found in the wall built by Themistocles (¢. 514- 
Mekey, in ich depicts six youths taking part in a game resembling 
shows what is termed a face-off or bully in the modern 
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game, but with the hooked sticks pointing downward instead of up- 
ward. The opinion has been expressed that the game depicted is 
an early form of lacrosse, but this seems very doubtful. Traces of 
a sort of stick game played by the Aztec Indians have also been 
found and evidence shows that probably most of the American 
Indian tribes played a rough stick game for several thousand years. 
But neither these nor the “London Balle Playe” mentioned by 
William Fitzstephen in 1175 bear much general resemblance to 
modern hockey. 

Modern Hockey.—About 1875 a game resembling modern 
hockey began to be played in England. No goal could be scored 
if hit from a distance of more than 15 yd. from the nearest goal 
post, but players did not for a time realize the need of a definite, 
marked-out striking circle. A landmark in the progress of the game 
was the formation of the famous Wimbledon club in 1883. The 
members at first used a string ball and light ash sticks. A few 
more clubs soon came into being in the London area and the game 
spread to the midlands, west and north of England. The real birth- 
day of modern hockey was, however, Jan. 18, 1886, the date of 
the formation of the Hockey association and of the adoption of the 
striking circle. In 1895 the first international match was played 
between England and Ireland, resulting in a win for the former by 
5 goals to 0. About 1900 the need for an international committee 
to frame and amend the rules of the game was realized, and the 
governing bodies of Ireland and Wales were each asked to send 
two representatives to meet three from the Hockey association. 
Later this body was called the International Hockey board, its 
membership being increased by two on the formation of the Scot- 
tish Hockey association in 1902, The game grew rapidly through- 
out the British Isles and is played there by hundreds of clubs as well 
as by schools and universities and the various armed services. 

The Game Throughout the World.—Although not played to 
the same extent as association football (soccer), the game is popu- 
lar in many countries throughout the world. The national associa- 
tions of these countries, including those making up the rest of the 
British Commonwealth and also the United States, became mem- 
bers of the Fédération Internationale de Hockey (F.I.H.). From 
1908 hockey was included in the program of the Olympic games. 
Great Britain, after an absence of several years, again competed 
in hockey in the Olympic games held in London in 1948, and a 
close working arrangement was instituted at that time between the 
International Hockey board and the F.I.H. whereby observance 
ofthe same playing rules by all countries was assured. The leading 
countries in this sport in the second half of the 20th century were 
India, the Netherlands, Great Britain, Germany and Pakistan. 
Australia, New Zealand, Spain and a number of African countries, 
however, developed great proficiency in the game and, with interest 
in hockey increasing all over the world including the western 
hemisphere, the standard of play rose and international matches 
tended to be more closely contested. Along with cricket, hockey 
gained the distinction of being the national game of India, which 
dominated Olympic competition until 1960 when Pakistan won the 
championship. Sports writers covering the games of 1932 at Los 
Angeles, Calif., voted the performance of the Indian team the out- 
standing exhibition of skill in any sport. The Indian type of play 
features short, controlled passes as opposed to the European type 
in which the tendency is to hit the ball about the field more. Fur- 
thermore, the players in India and Pakistan use sticks with a short 
toe. By using these sticks and employing a left-handed grip well 
behind the stick they are able to reverse the stick (ż.e., play the 
ball with the toe of the stick pointing downward) without changing 
the grip and thus attain remarkable ball control. The conven- 
tional long-toed stick will strike the ground and fail to contact the 
ball properly if it is reversed in this manner. European players 
gradually adopted the short-toed stick. United States players at- 
tempt to follow the Indian type of play as closely as possible, 
although they also use some of the European technique. 

A version of the game to be played indoors has been devised, 
utilizing special rules and a limited number of players. 

The Game.—The game is played by two teams of 11 players on 
a rectangular ground, 100 yd. long and not more than 60 yd. nor 
less than 55 yd. wide, marked with white lines indicating the side 
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[Fo GOARE 95:60 ASH lines, the goal lines and the centre 
line. Broken or dotted lines indi- 
cate the 7-yd. lines, parallel to the 
side lines, and the 25-yd. lines. 
Flags are placed at each corner 
and 1 yd. from either end of the 
. centre line and the 25-yd, lines. 
The goals are 4 yd. wide and 7 ft. 
high, with nets attached to the 
posts, crossbar and the ground. 
In front of each goal there is a 
white line, 4 yd. long, parallel to 
and 16 yd. from the goal line. 
This line is continued each way to 
meet the goal line by quarter 
circles having the goal posts as 
centres. The space thus enclosed 

375 is called the striking:circle. Fora 
FROM NICHOLAS KAYE LTD., fuaLisHERS oF goal (which counts 1 point) to be 
MOPFICIAL RULES OF SPORTS AND GAMES" Ecarenfhioballimustpass over the 

CL ARI ROUT | CAREAT goal line between the goal posts 
and under the crossbar and while within the striking circle must 
have been touched by the stick of an attacker. 

The ball originally was a cricket ball but plastic balls are 
also approved. ‘The ball weighs 54 to 5} oz. and is 8ł}Ẹ to 94 in. 
in circumference. The stick usually is 36 to 38 in. long and weighs 
18 to 22 oz, The diameter must not exceed 2 in. nor the weight 
28 oz. The striking surface is flat on the left side only and only 
the flat surface may be used. The usual composition of a team 
is five forwards, three halfbacks, two fullbacks and a goalkeeper. 
A game consists of two halves of 35 minutes each with a 5 minute 
half-time interval. Under international rules, no substitutions are 
allowed. In the United States, Bermuda and some other countries, 
however, substitution is permitted by agreement between the com- 
peting teams. A time-out is called only in case of injury. 

Strategy in field hockey is generally similar to strategy in asso- 
ciation football. A big difference, however, is that a player is not 
permitted to obstruct an opponent by putting his stick or any part 
of his body between the opponent and the ball or by running be- 
tween the opponent and the ball. When striking at or approaching 
the ball no part of the stick may be raised above the shoulder, either 
at the beginning or at the end of a stroke, in such a way as to be 
dangerous, intimidating or hampering an opponent; and a player 
who raises his stick in a way likely to lead to these offenses is sub- 
ject to penalty. Undercutting the ball and hooking, holding or 
other interference with sticks are forbidden. The goalkeeper wears 
heavy pads and while in the striking circle is allowed to kick the 
ball or stop it with the foot or body. All other players, however, 
may stop the ball with the hand or stick only. 

p Play is started and restarted after a goal is scored and after half 
time by a face-off or bully in the centre of the field. To play a 
bully, two players, one from each team, face each other with the 
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FACE-OFF OR BULLY SHOWING: (LEFT) ‘‘SQUARE'’ FOOT POSITION WITH FLAT 
SIDE OF STICK READY TO STRIKE BALL; (RIGHT) INCORRECT STANCE WITH 
STICK TILTED 


ball on the ground between them. Each player taps the 
between the ball and his own goal line and then his opponent’s slik 
three times alternately before trying to strike the ball, thus putti 
it into play. Until the ball is in play all other players must be on 
side, In the play a player is off side if he is across the centre ling 
unless there are at least three opponents nearer the goal line or the 
striker, or roller-in (see below), is nearer the goal line, If the ball 
goes out of bounds over a side line, it is rolled back into play from 
the point it crossed the line by an opponent of the player who last 
touched it, all other players remaining behind the 7-yd, line, f 
the ball is hit over the goal line by an attacking player. or uninten. 
tionally by a defending player outside the 25-yd. line, the game's 
restarted by a free hit taken by a player of the defending team 16 
yd. from the goal line at a place opposite the place where the ball 
crossed the line. If the ball is unintentionally hit over the goal 
line by a defending player inside the 25-yd. line, a corner iş 
awarded. This gives the attacking team a free hit from the gol 
line or side line within 3 yd. of the nearest corner flag, with the 
defending players behind the goal line and the attacking players 
outside the striking circle. No shot at goal may be made froma 
corner hit unless the ball first is stopped (not necessarily motion- 
less) on the ground by a player of the attacking team or touches 
the stick or person of a defender., If the ball is intentionally hit 
over the goal line by a defender, a penalty corner is awarded, giving 
the opponents a free hit from the line at any point not less than 
10 yd. from either goal post, and not more than six of the defending 
team shall be behind their goal line, the rest remaining beyond the 
nearer 25-yd. line until the ball has been touched by a player o 
either side other than the one pe» ; Ww 
making the corner hit or until the . 
ball has gone out of the circle. A 
penalty corner may also be 
awarded for a foul by the defend- 
ing team within the circle. In the 
case of a deliberate foul by the 
defense inside the circle, or any 
foul within the circle which pre- 
vents a goal being scored, a pen- 
alty bully is awarded. A penalty sy courtesy or wenny Kink GREER 
bully is played from a spot 3 yd. irck stroke: HEAD OF STICK 1$ 
in front of the centre of the goal LAID BACK SLIGHTLY WITH a 
by the offender and a player of ITS HEEL. PLAYER HAS en 
the attacking team, with all other FORWARD, KNEES BENT A 
players of both teams behind the ire 
25-yd line. Other fouls may be penalized by giving the a 
a free hit from the point ‘of infraction. An umpire—there 1$ a 
umpire for each half of the ground—may decline to enio 
penalty if enforcing it would give an advantage to the offen 10 
team. Minor infractions, where, in the opinion of the umpire, 
advantage results to the offender, are not penalized, scala 
Women’s Hockey.—The foregoing comments apply partiy ively 
to the game as played by men. Hockey is also played aa i 
in many countries by women. Although women do not conie 
this sport in the Olympic games, they do engage 1n inte al 
competition. The international governing body, the Interna 190. 
Federation of Women’s Hockey Associations, was formed mii 
Teams representing England dominated international comp 
The game was introduced in the United States in 1901 by © al Edi 
M. K. Applebee, a member of the British College of Physi 
cation, and thereafter became the most popular outdo! Ch Seal mi 
among women in the United States, It is played in S€ 
colleges and sectional and national tournaments are hela. 
The rules used by women are similar to those used by! circle 
following being the more important exceptions: the stri ip 
measurement is 15 yd.; the dotted lines are 5 yd. f 
lines; the foot may be used to stop the ball provide 
rebound; the position of the defenders on a corner 15 two 3 
on a penalty corner; and playing time does not excee! 
minute halves. vats (19H 
BrstiocrapHy.—Josephine T. Lees, Field Hockey for es Coat 
J. T. Lees and Betty Shellenberger, Field Hockey for Playe 1); RY 
and Umpires (1957) ; Marjorie Pollard, Hockey for 4 
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d R. L. Hollands, Hockey (1951) ; Norman Borrett and Peggy 


for Men and Women (1955); Official Field Hockey 


Guide for Women and Girls (annually; includes rules of the game, ar- 
ticles for coaches and players, notes on umpiring, and bibliography) ; 


Intern: 


ational Hockey Board, Rules of the Game of Hockey (annually) ; 
mk G. Menke (ed.), The Encyclopedia of Sports, rev. ed. (1960). 


fp exhaustive bibliography of hockey has been prepared by W. A. 

Malherbe, Kroonstad, S.Af. (H. G.) 
HODDESDON, a market town (since 1253) and urban district 

(which includes Broxbourne, Wormley and Rye Park) of Hertford- 


shire, Eng. 
(1961) 17. 


„ lies in the Lea valley 20 mi. N. of London. Pop. 
,908. Rawdon house (1622) stands in the High street 


near Rathmore house, noted for its fine Georgian doorway (1746). 
(ld inns include the Bull inn (c. 1550). Also of interest are the 
Monson almshouses (1728) and the Priest’s house (c. 1590) at 


cal produc 


(Calvinist 


rorbourne and the Old Manor house at Wormley (c. 1580). John 
Loudon McAdam (q.v.) lived in Hoddesdon from 1825 to 1836. 
Nursery produce (cucumbers, tomatoes, flowers), with a large 
area of greenhouses (about 150 ac.), forms the biggest single in- 
lustry. There are boat-building and printing works; and precast 
concrete, Nissen buildings, insulated and copper wire, pharmaceuti- 


ts, cardboard boxes and glassware are made. The Rye 


House power station was opened in 1953. (E. W. Px.) 
HODGE, CHARLES (1797-1878), U.S. Presbyterian theo- 
logian, the major figure in the “Princeton school” of Reformed 


) orthodoxy, was born Dec. 27, 1797, in Philadelphia, 


. but moved at age 14 to Princeton, N.J., his home for 68 years. 


He graduated from Princeton college, then from the seminary, 
where, in 1822 he became professor of biblical literature. Travel- 
ing abroad (1826-28), he met leading continental theologians 
in Paris, Halle and Berlin, but firmly resisted all the newer trends 


of though 


t, significantly forming a lasting friendship with the 


lamed and conservative Friedrich August Tholuck of Halle. 


Adding sy: 
after 1840, 


stematic theology to exegetical work, Hodge became, 
, professor of exegetical, didactic and polemic theology 


until his retirement in 1877, thereby contributing to the training 


of about 
moderator 


3,000 ministers. Active as a churchman, he was 
of the “Old School” Presbyterian Church in 1846. Hav- 


ing founded the Biblical Repertory and Princeton Review in 1825, 

te remained an editor for 46 years, contributing nearly 150 articles. 

ad his books are biblical commentaries on the Roman, Ephe- 

5 and Corinthian epistles and his magnum opus, the influential 
ystematic Theology, 3 vol. (1871-73). 

ba lodge emphasized exegesis of a verbally infallible Bible as the 
Se of all theology and recognized as his intellectual antecedents 


alvinism, 


1687) of G 


the church confessions and scholastic systems of 17th-century 


Pre-eminently the thought of Frangois Turretini (d. 
eneva. He adopted a method described by himself 


si A : 
HN as induction and deduction from biblical “facts.” By de- 
dng his tradition with learned and detailed reference to the 


listory of 
emporary 


theology, to Roman Catholic teaching and to the con- 
streams of religious, scientific and philosophic thought, 


le “4 | 
an hea to United States religious life both a broad learning 
Unruffled resistance to innovation. He died June 19, 1878. 
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Hodge, The Life of Charles Hodge (1880). (E. A. Dy.) 

KIN, ALAN LLOYD (1914+ ), British physi- 
shared the 1963 Nobel prize for physiology and medi- 
Andrew Fielding Huxley and Sir John Carew Eccles 


Was born in Banbury, Oxfordshire, on Feb. 5, 1914. 
Was educated at Gresham’s school, Holt, and at Trinity 
lecturer Ambridge, of which he became a fellow in 1936. He was 
i and assistant research director in the Cambridge univer- 


tment of physiology (1945-52) and in 1952 became 
research professor of the Royal society. He was elected 


01 
W of the Royal society in 1948. 


3 Nobel award for medicine and physiology was granted 
Jes on “the ionic mechanisms involved in excitation and: 
the peripheral and central portions of the nerve cell 
Hodgkin and Huxley collaborated in studying the 
basis of the excitatory process in peripheral nerve 
S wavelike conduction from point to point as a nervous 


n i hey showed, beginning in 1952, that this conducted 
"volves, at each point, an ionic interchange between 


the sodium-rich medium outside the fibre and its potassium-rich - 
core, the latter being a long extension from the protoplasm of a 
cell in the central nervous system or in a peripheral ganglion. 
They also showed that the restoration of the ionic contrast of the 
resting condition requires the expenditure of metabolic energy by 
a procedure, unknown in detail, that is called the “sodium pump.” 
The measurements and observations required to establish the de- 
tails of these microphysiological phenomena involved the use of 
the “giant” nerve fibres—with diameters up to 1 mm.—found in 
the nerves of cuttlefish. A great stride toward the complete inter- 
pretation, in terms of physics and chemistry, of the physiology of 
excitation was thus made. (H. H. Da.) 

HODGKIN, DOROTHY MARY (née Crowroor) (1910- 

), British chemist and X-ray crystallographer awarded the 
1964 Nobel Prize for chemistry for the determination of the struc- 
ture of biochemical compounds of primary importance, was born 
in Cairo, Egy., on May 12, 1910. She studied in England at the 
Sir John Leman School and at Somerville College, Oxford. In 
1933, she and J. D. Bernal, at the crystallographic laboratory at 
Cambridge, took the first X-ray diffraction photograph of a pro- 
tein, pepsin. Later she made an extensive structural survey of the 
sterols. She returned to Somerville College as tutor in chemistry 
in 1934, and in 1937 married the writer and lecturer Thomas Hodg- 
kin. Her subsequent work included crystal structure analyses of 
complex substances, most notably of penicillin and vitamin B42. 
The latter molecule, with the formula Ceg Hgo O14 Ni4 PCo, is one 
of the most complex nonprotein compounds with known structure; 
normal chemical methods had revealed little of the structure of 
the central part of the molecule, at the heart of which is the cobalt 
atom. Using the minute quantities necessary for X-ray diffraction 
techniques, Mrs. Hodgkin and her colleagues completely deter- 
mined its atomic arrangement. 

Mrs. Hodgkin became a fellow of the Royal Society in 1947, a 
Royal Medallist in 1957, the first Wolfson Research Professor of 
the Royal Society in the University of Oxford in 1960, and a mem- 
ber of the Order of Merit in 1965. In the 1960s she spent much 
time at the University of Ghana in Accra, where her husband was 
director of the Institute of African Studies. (K. Lo.) 

HODGKIN’S DISEASE is a rare disease of man, of unknown 
cause, resembling both inflammation and cancer, usually causing 
at first enlarged lymph nodes in some region, external or internal. 
Tending to spread eventually to other nodes, it may affect any liv- 
ing tissue of the body, directly or indirectly. Among many syno- 
nyms are lymphogranulomatosis, lymphadenoma and malignant 
granuloma. Thomas Hodgkin of London described in 1832 seven 
fatal cases, of which three fit modern criteria for the disease. Ap- 
parent modes of onset vary greatly. Painless enlargement of 
lymph nodes in the neck is a common first indication. Routine 
chest X-rays in some cases disclose enlarged nodes in front be- 
tween the lungs, before symptoms appear. Low-grade febrile ill- 
ness without localized symptoms, or a stormy course with high 
fever and obscure findings, should be suspect. Common symptoms 
as Hodgkin’s disease progresses are fever, sweating, anemia, wast- 
ing, itching and pain. Fortunately usually some feature such as 
enlarged nodes in neck, armpit or groin permits early diagnosis 
by biopsy (removal of specimen of diseased tissue), showing mi- 
croscopically a complex of cells including the characteristic Stern- 
berg-Reed cell. 

No blood test, chemical test or X-ray examination proves 
Hodgkin’s disease. Common mimicry of or by other serious 
diseases makes diagnostic proof imperative to permit selection of 
proper treatment. Occasionally early biopsies may not be diag- 
nostic. In such cases repetition should be permitted. 

The total duration may be from a few weeks or months to 30 
years or more. In the course of advancing Hodgkin’s disease, skin, 
lungs, gastrointestinal tract, liver, spleen, kidneys, adrenals, spinal 
cord, brain or bones can be invaded or affected. With the multi- 
plicity of parts that may be affected, and the frequency of bac- 
terial, fungal or viral infections in those debilitated by the disease, 
recurring diagnostic problems of complications often arise. 

Although no treatment is assuredly curative, and no features 
permit foretelling the outlook, it seems theoretically possible that 


) 
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some early cases may be curable. Surgical removal of a single 
early localized lesion may be justifiable in selected cases. The 


Student” (1874). 


treatment of greatest over-all usefulness is irradiation applied ex- 
ternally to various lesions, as by X-rays or gamma rays of cobalt 
60. The so-called polyfunctional alkylating chemicals, such as 
nitrogen mustard, triethylene melamine and chlorambucil, are val- 
uable palliative agents. In certain advanced cases appropriate 
hormones (adrenal corticosteroids or ACTH) may produce symp- 
tomatic benefits. Anemia may necessitate blood transfusions. 
Judicious treatment may cause more or less complete remissions, 
sometimes with great prolongation of life, or distinctly worth- 
while palliation. Five-year survivals run from about 25% for all 
cases to 50% or even 75% for favourable cases. 

See also LympH anp Lympnatic System: Diseases of the 
Lymphatic System. (L. F. Cr.) 

HODGSON, BRIAN HOUGHTON (1800-1894), English 
administrator and orientalist noted for his studies of the literature, 
language and religion of Nepal, was born at Prestbury, Cheshire, 
on Feb. 1, 1800. He joined the civil service in India in 1818 and 
was posted to Katmandu in 1820, where apart from one year’s ab- 
sence in 1823, he served continuously from 1820 to 1833 as assist- 
ant resident, and from 1833 to 1843 as resident. In 1843 he was 
recalled by the governor general, Lord Ellenborough, and retired 
from service. From 1845 to 1858 he lived in Darjeeling, and then 
he returned to England to live in studious seclusion until his death 
in London on May 23, 1894. 

Few men have so successfully combined the roles of administra- 
tor and scholar, and achieved such eminence in both. Hodgson’s 
official conduct was guided by a deep understanding of the charac- 
ter of the Nepalese, their history and languages, religions and 
political ambition. He loved the Nepalese, and his policy was con- 
sistently directed to winning their friendship. The great increase 
in Indo-Nepalese trade in the 19th century can be ascribed to his 
importunate advice and to the commercial statistics and commodity 
lists he compiled. He urged the demarcation of Nepal’s southern 
boundary, which was a constant source of irritation, He was less 
immediately successful in persuading the governor general to em- 
ploy Gurkha troops in the British army. His advice was not heeded 
until 1857, The last ten years of Hodgson’s service in Nepal were 
particularly turbulent. War between Nepal and India was near 
on several occasions, but when Hodgson left the country the 
foundation of Anglo-Nepalese friendship had been laid, 

Hodgson’s reputation as a scholar is beyond question. His re- 
searches were conducted in many fields: language, history, ethnol- 
ogy, physical geography, zoology, ornithology, botany and philoso- 
phy. He collected, copied and annotated hundreds of manuscripts, 
Sanskrit Buddhist texts, Tibetan scriptures, Newari chronicles and 
vamsavalis, which he presented to the Asiatic societies of India 
and Great Britain, the British museum, the India Office library and 
the Société Asiatique de Paris. To the British museum also he 


presented 10,000 specimens of birds, mammals and reptiles, He 


contributed nearly 200 monographs to 15 scholarly journals. 

His collected works were published as Essays on the Languages, 
Literature, and Religion of Nepal and Tibet, Together With Fur- 
ther Papers on the Geography, Ethnology and Commerce of Those 
Countries (1874); and Miscellaneous Essays Relating to Indian 
Subjects, 2 vol. (1880), 

See W. W. Hunter, Life of Brian Houghton Hodgson (1896). 

(T. W. Cr.) 

HODLER, FERDINAND (1853-1918), Swiss painter and 
sculptor whose work is transitional between Expressionism and 


Symbolism, was born on March 14, 1853, at Bern. He studied 
first at Thuri under F. Sommer, who painted landscapes for tour- 
ists, but after 1872 he worked in a more congenial atmosphere 
under B. Menn at Geneva. In 1878 he visited Madrid, but his 
study of Velázquez was already apparent in works like “Der 
By 1879, when Hodler settled in Geneva, he 
was producing massive, simplified portraits owing something to 
Courbet and landscapes showing an Impressionist tonal key 
(“Landschaft bei Madrid,” 1879). 
a tendency to self-conscious linear stylization is visible in his sub- 
ject pictures, which deal increasingly with the symbolism of youth 


By the mid-1880s, however, 
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and age, solitude and contemplation (e.g., “Die Reformatoren» 
Geneva, 1889). From this time his work can be divided betw 
the naturalistic and the symbolic, the latter being the mood oth 
murals in the town hall at Hanover and at Jena university 
Hodler died at Geneva on May 20, 1918. r 
See A. Loosli, Ferdinand Hodler, 5 vol. ; äl 
Ferdinand Hodler (1942), FERENT. Cah 
HODMEZOVASARHELY, the chief town of Csongrad 
megye (county) in southeastern Hungary, is one of four main towns 
of the Great Alföld, lying east of the Tisza river on the shore of 
Hód lake. Pop. (1960) 53,505 (mun.). The site is on the edge of 
the alluvial strip bordering the Tisza and is liable to flooding, and 
the city is protected by a great dike. The surrounding countryside 
is highly fertile, especially for grain, sugar beet and vine cultiyg. 
tion; there is a tradition of poultry and egg production and mar- 
keting, and of the breeding of cattle and horses. Majolica is made 
and light industries were introduced after World War IL, The 
town is a focal point for secondary road and rail communications, 
For centuries the management of the surrounding countryside was 
municipal and Hódmezővásárhely had the appearance of a tradi 
tional village-town.. It was formerly notable for a number of 
Calvinist, churches and for its minorities of Roman Catholics, 
Uniates, Baptists and Jews. (H. G: $.) 
HODOGRAPH. When vectors are drawn from any point 0 
to show changes in the velocity of a moving particle, the ends of 
these vectors define a curve called the hodograph of the particle, 
(See Vector ANALysis and Tensor ANALYysIs; also compare this 
definition with that given for radial curve under Curves, SPECIAL) 
Any point on the hodograph represents the magnitude and direc 
tion of the particle’s acceleration ata specific time. The hodograph 
of the orbit of a planet or a comet, considered as in a Newtonian 
field, is always a circle. The pole O is inside, on or outside the 
circle, depending on whether the orbit is elliptical, parabolic ot 
hyperbolic. The idea of the hodograph originated with A. F. Mb. 
bius (1843) and, independently, with Sir William Rowan Hamilton 
(1846), to whom the name and certain original developments of 
the theory are attributed. In fluid dynamics hodograph methods 
are used to simplify complicated equations of motion, The proper 
ties of a fluid element are expressed in this case through its velocity 
components rather than with the more usual coordinates which rep- 
resent its position. The methods were invented by P. Molenbr: 
(1890) and S. A. Chaplygin (1904). (R. C. A.; JA. SB) 
HODSON, WILLIAM STEPHEN RAIKES (1821-1858), 
the “Hodson of Hodson’s Horse,” a noted leader of light caval, 
was born on March 19, 1821, at Maisemore Court near Glouctstt 
Eng., the son of a clergyman. A boy notable for arrogance, ma 
ness and domineering temper, he was educated at Rugby, und 
Thomas Arnold, and at Cambridge. At the age of 23 he a 
the Indian army and served through the First Sikh War Ry 
in the Bengal grenadiers, but later joined the 1st European fuse 
In 1846 he won the favour of Henry Lawrence, who Bali 
him the adjutancy of the Guides, with which corps he play? 2 
active role during the Second Sikh War (1848-49). He wt ry 
warded by appointment as assistant to the commissioner at Lahor 
In 1852 he was appointed as commandant of the Guides, fri 
promotion which created much jealousy. Hodson, though b ‘a 
in action, by his superior aloofness and tactless self rela 
tagonized his officers; by 1854 the adjutant accused him 0 ihe 
The charge was unfounded, but a hostile court of inquiry, Hi 
regimental accounts disturbingly irregular. Since he hadan misst 
censured for the arbitrary arrest of a Pathan chief he was ¢ HA 
from the Guides in 1855. Though his successor, reema att 
accounts, cleared Hodson of any dishonesty, the govern 
fused to reopen the case, ‘odson 0 
In 1857, however, the new commander in chief took Hi im 4 
his staff and, the Indian mutiny breaking out, appointe wasi 
sistant quartermaster general and head of intelligence. He hich tè 
empowered to raise a regiment of 2,000 irregular horse, g 
came famous as Hodson’s Horse, He played a vital P the em 
siege of Delhi, His cool daring was shown in the arrest 0 efi, Wt 
peror Bahadur Shah II and the princes six miles outside and see 
his shooting of the princes caused a revulsion of feeling, 


. 
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‘ly unfounded accusations of looting were made. He was 
on March 11, 1858, in the attack on the Begam Koti at 


d 
Pon and died there the next day. 
Se B. J. Cork, Rider on a Grey Horse (1958). (J-B. Ha.) 
HOE, RICHARD MARCH (1812-1886), U.S. inventor of 


the rotary printing press, was born in New York city, Sept. 12, 

112. He was the son of Robert Hoe (1784-1833), an English- 

horn U.S. mechanic, who with his brothers-in-law Peter and 

Mathew Smith had established in New York city a manufactory of 

printing presses. Educated in public schools, Richard entered 
Robert Hoe and Co. in 1827 and on his father’s death became 

head, He had considerable inventive genius and the application of 
his ideas revolutionized printing processes. He discarded the old 
fat-bed press, placing the type on a revolving cylinder, a model 
hter developed into the Hoe rotary or “lightning” press, patented 

in1846, and first used by the Philadelphia Public Ledger in 1847. 

Itwas further improved under the name of the Hoe web perfecting 

press, His press enabled publishers to satisfy the increasing cir- 

culation demands of the rapidly growing U.S. population. 
Hoe died in Florence, Italy, June 7, 1886. 
See Robert Hoe, Short History of the Printing Press Seige : 
PORE 

HOF, the most northeasterly town of the Land (state) of Ba- 

varia, Germany, which after partition of the nation following World 
War II became part of the Federal Republic of Germany, lies at 
the northeastern edge of the Fichtelgebirge and the Frankenwald, 
inthe valley of the upper Saale, near the borders of Thuringia, 
Saxony and Czechoslovakia. Pop. (1961) 57,129. 
The art treasures in the old churches of Hof are interesting, as 
is the municipal museum. The Theresienstein municipal park, in 
the middle of which is the botanic garden, stretches to the north of 
the town unbroken as far as the Labyrinthberg, with an artificial 
tun anda tower. To the south is the Rosenbiihl park with a gran- 
telookout tower named after Bismarck. 

Provision is made for the cultural needs of the population 
through the Stidtebundtheater, the Hof Symphony orchestra and 
oe for sacred music. There are numerous educational estab- 
thments, a modernized hospital, two indoor swimming baths and 
an assembly hall which can seat 6,000 persons. 

A was formerly an important railway junction through which 

£ imes from Stuttgart and Munich to Berlin, Leipzig and Breslau 
Were routed, but from 1945 traffic north and east was almost com- 
a cut off. Traffic on the main roads is also chiefly westward 

southward, There is an airfield for sailplanes. 

3 e textile and associated industries predominate and make the 
ken industrial and commercial centre of northern Upper Fran- 

| Other industries include the manufacture of machinery, 
eed beer and liqueurs, electrical equipment, and chocolate 
Vita leat products. Hof is the shopping centre of northern Ba- 


oe an was founded in the 13th century, being first recorded 
ș Cocuments in 1214. The area round the Regnitz was originally 
ea of the dukes of Meranien and came in 1373 into 
Me ofthe cut Of the burgraves of Nürnberg. In 1385 Hof became 
dang jp {OU Capital towns of the duchy. In 1791 it fell to Prus- 
Hot has b 806 was put under French administration. Since 1810 
The pee onsed to Bavaria, 
Ery fron several times suffered from war damage and twice, 
Hi + re. 
Weu) SAUER, SAINT CLEMENT MARY (Ktemens 
Vienna» Sao ag10)] Roman Catholic priest, the “Apostle of 
“Switz, of 
“count, 
y "t Dreva] 
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demptorist community at Warsaw was disbanded and the members 
exiled. Hofbauer spent the remainder of his life in Vienna, where 
he exerted a wide influence on the intellectuals and contributed 
much toward the revival of Catholic life. He was particularly 
popular with the students of the University of Vienna. He con- 
tinued to seek governmental approbation for Redemptorist monas- 
teries, which was granted shortly after his death (March 15, 1820). 
He was canonized by Pope Pius X in 1909, and his feast day is 
March 15. See also REDEMPTORISTS. 

BrsuiocrapHy.—J. Hofer, St. Clement Maria Hofbauer, Eng. trans. 
by J. Haas (1926); E. Hosp, Der Heilige Klemens Maria Hofbauer 
(1951) ; A. Till, Hofbauer und sein Kreis (1951). (F. J.C.) 

HO-FEI, since 1949 the capital of Anhwei province, China, is 
a very ancient city, Luchow being an alternate name periodically 
used. Pop. (1958 est.) 360,000. Near a low saddle on the drain- 
age divide between the Huai and Yangtze river systems, Ho-fei 
was a trade-transport centre on the north-south routes in earlier 
centuries. The completion of a branch railway from Pengpu, on 
the Huai river, to Wu-hu, on the Yangtze, originally started to tap 
the Huainan coal fields, restored the position of Ho-fei. Under 
the Communists, it became an important rice and cotton growing 
centre, as well as an administrative centre, and was developed for 
agricultural processing and trade. (J. E. Sr.) 

HOFER, ANDREAS (1767-1810), Tirolese popular hero, 
was born on Noy. 22, 1767, in the inn “Am Sand” near St. Leon- 
hard in the Passeier valley (South Tirol). He was an innkeeper 
and a cattle dealer and also, from 1797, the captain of a Passeier 
militia company. When the Tirol was ceded to Bavaria in 1805 
(see Naroreonic Wars), Hofer joined the party which worked 
for the return of his country to Austria by means of a re- 
bellion; he did so for religious and patriotic reasons, being an en- 
emy of the Enlightenment and strongly pro-Austrian. Hofer went 
to Vienna in Jan, 1809 to negotiate with the archduke John and 
Joseph von Hormayr, another Tirolese patriot, for Austrian troops 
to aid the Tirolese. Hofer defeated a small Bavarian troop at 
Sterzing on April 11, 1809, and fought as commander of the South 
Tirolese sharp-shooter companies against the Italo-French troops 
in Trentino. The Austrian troops, however, were defeated in the 
Tirol in May, whereupon most of them left the country. Hofer 
then rose to be commander in chief of the whole Tirolese militia. 
Helped by a small Austrian contingent, he defeated the Bavarians 
at Berg Insel near Innsbruck on May 29, 1809. Yet when Hor- 
mayr returned as civil administrator to Innsbruck, he confirmed 
Hofer only as commander of the sharp-shooters of South Tirol. 

Austria had again to give up the Tirol at the truce of Znaim 
on July 12, 1809, and the remainder of the Austrian army with- 
drew; but Hofer won another victory at Sterzing (Aug. 6-9) and 
then the second great battle at Berg Insel (Aug. 13), with the 
Tirolese militia alone, and forced the Bavarians to leave the coun- 
try. As there was no Austrian administration, Hofer undertook 
the regency of the Tirol from Aug. 15 to the end of November. 
The Austrian emperor Francis I sent him a chain of honour on 
Sept. 29; but made the peace of Vienna on Oct. 14, 1809, by which 
the Tirol was surrendered to Napoleon. This was Hofer’s most 
unhappy period: sometimes he fancied that the news of the peace 
was untrue and gave the order to continue resistance; at other 
times he accepted the peace and ordered the cessation of re- 
sistance. Those Tirolese who continued the resistance lost their 
right to amnesty. 

Hofer was taken prisoner on the Pfandler Alm in the Passeier 
valley on Jan. 28, 1810, and brought to Mantua. As Napoleon 
sent an order that he was to be executed within 24 hours, his trial 
in Mantua (Feb. 19) was a farce; he was shot on Feb. 20. His 
bones were reburied in the Franciscan church at Innsbruck in 1823. 
J. Mosen’s “Andreas-Hofer-Lied” is the Tirolese anthem. 

See H. Kramer, Andreas Hofer, 7th ed. (1963) ; K. Paulin, Das Leben 
A. Hofers, 3rd ed. (1959). (Ha. K.) 

HOFFMAN, MALVINA (1887-1966), U.S. sculptor, most 
famous for her bronze representations of ethnic types, was born in 
New York City on June 15, 1887. She studied in New York with 
Herbert Adams and Gutzon Borglum. In 1910 Miss Hoffman went 
to Paris, where until World War I she worked intermittently under 
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Auguste Rodin. On his advice she studied anatomical drawing and 
dissecting at the College of Physicians and Surgeons, New York. 
Rodin’s sculpture influenced her work in many ways—in erotic sub- 
ject matter (‘‘Offrande,” 1919), in impressionistic technique 
(“Lovers’ Prayer,” 1923), in fleeting movement (‘Bacchanale,” 
1917), and in vivid realism (“The Coal Man,” 1928), In 1930 the 
Field Museum of Natural History, Chicago, commissioned her 
to execute a series portraying the various “Races of Man.” To 
make studies for the 101 bronzes, which bear such titles as 
“Blackfoot American Indian,” “Hawaiian Surf-board Rider,” and 
“Family Group of South African Kalahari Bushmen,” she traveled 
around the world. 

She also did a number of portraits, marked by unaffected charac- 
terization, Among these are three heads of Paderewski, showing 
him as the Friend, the Statesman, and the Artist (1920), and a 
bust of Wendell L. Willkie (1944). A war memorial, entitled “The 
Sacrifice” (1920), in Memorial Chapel, Harvard University, is 
considered the finest of her ideal compositions. After 1911, when 
her “Russian Bacchanale” won first prize at the Paris Salon, Miss 
Hoffman received many awards and honorary degrees. She died 
in New York on July 10, 1966. 

Her autobiography, Heads and Tales, appeared in 1936 and 
Sculpture Inside and Out in 1939. (M.I. B.) 

HOFFMAN (Hormann), MELCHIOR (c. 1495-1543/4), 
German Anabaptist, was born at Schwiibisch-Hall, He was a fur- 
rier by trade, and worked as a Lutheran lay missionary in Livonia, 
Sweden and Lower Germany. Frederick I of Denmark appointed 
him a preacher at Kiel, in Holstein. The Zwinglian view of the 
Eucharist that he developed alarmed Martin Luther, and after the 
colloquy in Flensburg (1529), when he disputed with J. Bugen- 
hagen, Hoffman was banished from Denmark. He went to Stras- 
bourg, where he was converted to Anabaptism (see ANABAPTISTS) 
and became a proponent of the doctrine of the celestial flesh of 
Christ. Journeying to East Frisia (1530), he became the apostle 
of Anabaptism in the Netherlands, where his followers were known 
as Melchiorites. Elaborating his eschatological convictions, he re- 
turned in 1533 to Strasbourg, which was to be the seat of the New 
Jerusalem to await the Last Day. He was arrested there, and 
imprisoned. The last notice of his continued imprisonment is 
Nov. 19, 1543. Some of his ideas survived among the Mennonites. 

BrsrrocrapHy.—W. Leendertz, M. Hofmann (1883) ; F. O. zur Lin- 
den, M. Hofmann, ein Prophet der Wiedertäufer (1885) ; P. Kawerau, 
M. Hoffman als religiöser Denker (1954); Mennonite Encyclopedia, 
vol. ii, pp. 778-785. (G. H. Ws.) 

HOFFMANN, AUGUST HEINRICH (1798-1874), known 

as HOFFMANN VON FALLERSLEBEN, German patriotic poet, philolo- 
gist, literary historian, whose “Deutschland über alles” was adopted 
as the German national anthem after World War I, was born at 
Fallersleben, near Brunswick, April 2, 1798. Having studied at 
the universities of Göttingen and Bonn, he was custodian of 
the university library at Breslau (1823-38), became extraordinary 
professor of German language and literature there in 1830 and 
ordinary professor in 1835. Remoyed by the Prussian authorities 
in 1842 for his Unpolitische Lieder (1840-41), he was allowed to 
return after the revolution of 1848. In 1860 he was appointéd 
librarian to the duke of Ratibor at Corvey castle, where he died on 
Jan. 19, 1874. 

Hofimann was among the earliest and most effective of the 

poets who prepared the way for the revolutionary movement of 
1848. He also composed political melodies for many of his songs, 
which were sung throughout Germany. His “Deutschland über 
alles,” written in 1841, is typical in its expression of popular feel- 
ing—the wish for national unity felt by German liberals of the 
period. In the first line the word “Deutschland” was repeated to 
fit Haydn’s tune, adopted from the Austrian national hymn. As 
a student of ancient Teutonic literature Hoffmann ranks among the 
most persevering and cultivated of German scholars. Die deutsche 
Philologie im Grundriss (1836) valuably contributed to philo- 
logical research, and Geschichte des deutschen Kirchenlieds bis 
auf Luthers Zeit (1832; 3rd ed., 1861), Unsere volkstümlichen 
Lieder (3rd ed., 1869) and Die deutschen Gesellschaftslieder des 
16. und 17. Jahrh. (2nd ed., 1860) were also important. 
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Brsrrocrarny.—Hoffmann’s 6-vol. autobiography, Mein Leben, Au. 
zeichnungen und Erinnerungen (1868-70) was abbreviated in 2 vol, 
(1894) ; Gesammelte Werke were ed. by H. Gerstenberg, 8 vol. (189. 
93). See also H. Gerstenberg, Deutschland, Deutschland über dal 
Ein Lebensbild des Dichters Hoffmann von Fallersleben (1916); W, 
Marquardt, Heinrich Hoffmann von Fallersleben (1941). (A, Gs) i 

HOFFMANN, ERNST THEODOR WILHELM (177- 
1822), German writer, composer, music critic, painter and lawyer 

h ) 
the most important storyteller of the German romantic period, 
In homage to Mozart he changed his name from Wilhelm to 
Amadeus about 1813. Hoffmann was born at Königsberg, East 
Prussia, on Jan. 24, 1776. After studying law at Königsberg wni- 
versity, he finished his legal training in Glogau and Berlin and in 
1800 was appointed to the Prussian courts of law for the Polish 
provinces. His first post was in Posen, where he married in 1802; 
but in the same year his indulgence in a number of indiscreetly 
impudent caricatures resulted in his transfer to Plozk. In 1804 he 
managed to move to Warsaw, where he met the romantic dramatist 
Zacharias Werner and through Heinrich Loest and J, E. Hitzig 
became acquainted with the works of Calderón and the German ro- 
mantics Novalis, Ludwig Tieck, Clemens Brentano and Wilhelm 
Wackenroder. He wrote music for Brentano’s Die lustigen Musi- 
kanten (1804) and for Werner’s Kreuz an der Ostsee (1804-05) 
and also composed the Symphony in E flat major ( 1806), an opera, 
Liebe und Eifersucht (1807; based on Calderén’s drama La Banda 
y la flor) and the Quintet in C minor (the harp quintet). After 
the French invasion of 1806 the Prussian government in Poland 
was dissolved and Hoffmann lost his position. The uncertain and 
restless life that followed lasted until 1814. He left Warsaw in 
1807 and tried without success for an appointment in Berlin, In 
Sept. 1808 he went to Bamberg as conductor, musical director and 
theatrical designer and his years there, and especially, his passion 
for the young Julia Marc, were a turning point in his creative work 
There he composed sacred music and the operas Aurora (1812) 
and Undine (1814; libretto by F. de la M. Fouqué); and wrote 
for the Allgemeine Musikalische Zeitung not only music criticism 
but stories which, collected in Phantasiestiicke in Callot’s Manier 
(4 vol., 1814-15, preface by J. P. F. Richter), were to make him 
famous as a storyteller. The best of these sketches were Ritter 
Gluck (1809), Johannes Kreislers, des Kapellmeisters musiko 
lische Leiden (1810) and Don Juan (1813). 

In April 1813 Hoffmann left Bamberg and, after some months 
with an opera group at Dresden and Leipzig, in Oct. 1814 took up@ 
position at the court of appeal in Berlin. Hoffmann was an excel 
lent lawyer and a conscientious official; though he steadily puts 
his artistic aims he had, in his own phrase, “too much reality” t0 
devote himself solely to art, In 1816 his opera Undine was pe 
formed and well received; but because the theatre was damage 
by fire it was only given 14 performances and later fell into ut 
deserved oblivion, In Berlin Hoffmann took up old friendships 
and formed new ones, and K. W. Contessa, D. F. Koreff am 
Hitzig were among those with whom he spent literary evening 
called first Seraphinenabende and after 1818 Serapionsabende: ; 
made friends with the actor Ludwig Devrient and became å i 
visitor to Lutter and Wegner’s famous wineshop. It was in be i 
that he wrote many of his best stories, collecting some of oo 

Die Serapionsbriider (4 vol., 1819-21) and Die Lebensansi ile 
des Katers Murr (2 vol., 1820-22). Toward the end of his led 
Hoffmann acted as a commissioner of inquiry during the ae 
“Demagogue” trials. He behaved with courage and ine al 
though contrary to the intentions of his superiors; but his sau" 
use of the affair in Meister Floh (1822) was to have involve ino 
in disciplinary action. He fell ill, however, and died in Bet 

June 25, 1822. s work 

Hoffmann’s stories are of several distinct types and Bi fine 
displays a triple chain of development rather than a eal 
Psychological theories and belief in the fixed destiny 9 Teut 
dividual dominate the demonic tales; e.g., Elixieré aes Lewis’ 
(written in 1814-15 and inspired to some extent by. M. sles, Dt 
The Monk) and Nachtstiicke (1817). In his great fairy bare) 
goldene Topf (1814), Klein Zaches, genannt Zinnober A 
Prinzessin Brambilla (1821) and Meister Floh, as well m j 
minor pieces Nussknacker und Mausekönig and Das from 
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17), he confronts the supernatural with everyday reality. 
(1816-17), he c? Ree y ) 
Die Serapionsbrüder excel in their use of literary sources and in 
the effectiveness of their style. Though his humour is more rem- 
jngcent of Laurence Sterne and Jean Paul than of the irony of the 
romantics, Hoffmann is the most important narrative writer of the 
Cerman romantic period. The gruesome figures of his maniacs, 
tres, Doppelgänger and automata form only one part of his 
imaginative faculty, and his success is largely due to his highly 
suggestive but realistic narrative art. His most directly auto- 
biographical works are the Kreisler tales, from the Phantasiestiicke 
Kater Murr. 
i a composer Hoffmann stands between the classical and ro- 
mantic periods and between the strictly contrapuntal and the 
yrically melodic styles. His reviews, particularly of Beethoven, 
Bach and Gluck, introduced a new epoch in musical criticism which 
yas developed by Schumann (whose Kreisleriana was inspired by 
oimann’s autobiographical creation, the Kapellmeister Kreisler). 
At frst Hoffmann’s literary influence was greater in France, 
fngland and America than in Germany, as can be seen from the 
vork of Gérard de Nerval, Alfred de Musset, Theophile Gautier, 
Charles Baudelaire, Walter Scott, Edgar Allan Poe, George Mere- 
ith and others. His writings made an impression too in Russia, 
Poland, Denmark and Sweden. His fantasies have kept their hold 
on the stage in Jacques Offenbach’s Tales of Hoffmann (1881), 
Léo Delibes’ ballet Coppélia (1870), F. Busoni’s Brautwahl (1912) 
md Paul Hindemith’s Cardillac (1926). His influence is also evi- 
lent in the style of the Expressionist theatre (as in the perform- 
ances of Prinzessin Brambilla, 1920, and Signor Formica, 1922; by 
e Moscow Kamernogo teatra) and in such films as Die Puppe 
1919) and Dr. Caligari (1923), 
Bistiocrapay. —The first collected edition was Ausgewählte Schriften, 
10 vol, (1827-28), with additional volumes containing the 3rd ed. of J. 
E, Hitzig, Aus Hoffmanns Leben. und Nachlass (1st ed., 1823) and 
some late stories added by Hoffmann’s widow (1839). Modern editions 
y C. G. von Maassen (Historisch-kritische Ausgabe, 1908-28, un- 
finshed) and by G. Ellinger, 15 vol., 2nd ed. (1927; index by F. Hassel- 
ral musical compositions by G. Becking, 3 vol. (1922-27, un- 
a Undine, piano score by H. Pfitzner (1906, ed. Peters 3116) ; 
ih, er Hans von Müller in E. T. A. Hofmann im persönlichen 
Fo Aves 2 parts in 4 vol. (1912); Tagebiicher, any 
(is), Ree ui a drawings ey? by w Stereng H. van Mulley 
dr deutschen Di peep jes see K. Goede! e, Grundriss zur Geschic ye 
‘nt vol. x en Pi tung, 2nd ed., vol. viii, ed. by A. Rosenbaum (1905) 
ETA Holmi by K. Kanzog and W. Kron (1955-59) ; G. Salomon, 
nann ih, Bes as Bibliographie, 2nd ed. (1927); H. Zylstra, op 
and criticis Bit and America (Harvard Thesis, 1940). Pset FU y 
les, vol Oy eae E. T. A. Hoffmann: Das Leben eines iniy 
BEHE ti +e nade) ; R. von Schaukal, E. T. A. Hoffmann (19: au 
LRA. Rie uen, E. T. A. Hofmann (1939), the best short peat xe 
Hewett- Thays E. T. A. Hoffmann: Phomme et l'oeuvre (1947) pi 
composer and Hoffmann: Author of the Tales (1948) ; for oe 
oman als ee critic see E. Kroll, Hoffmann (1923) ; H. Ehinger, 
Gerons, E, usiker und Musikschriftsteller (1954). A 
lhe’. Of th nglish translations of Hofimann’s tales have been pub- 
Carlyle in C may be mentioned: The Golden Pot, trans. Re 
YA, Ewin is Romances’ (1827); The Serapion Brel ee 
(1943), by È L 886-92) ; and selected tales, trans. by vee. Is 
FFMANN. (1946) and by J. M. Cohen (1952). (K. Ka. B 
tier in W NN, MAX (1869-1927), German general and sta! 
TA orld War I, was born at Homberg on Jan. 25, 180; 
osen and a military service was spent in the eastern provinces o 
Attaché ith ast Prussia. He spoke Russian fluently and was an 
Mith the Japanese during the Russo-Japanese War. When 
I broke out in 1914 he was appointed to the staff of 
‘my, which was responsible for the defense of the eastern 
gad she participated in the planning of the early 
t Aug, te Enst Russia, including the battle of Tannenberg. 
the easte he succeeded Erich Ludendorff as chief of staff for 
Mhtance hen In Dec. 1917, after the collapse of Russian 
litoysh. Hay Conducted negotiations with the Russians at Brest- 
ter the ,in Feb. 1918, he signed a treaty with Ukraine. : 
Amolg ec war Hoffmann took up literary work. Together with 
Noted Fra berg (a prominent industrialist) and others, he pro- 
lion of the German understanding and worked for the restora: 
Dey Krieg d Ohenzollern monarchy. His literary work include 
N of L er versiumten Gelegenheiten (1923; Eng. trans., The 
0st Opportunities, 1924); an anti-Bolshevik work, An 
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allen Enden Moskau (1925); and Tannenberg, wie es wirklich war 
(1927), in which he discounts the popular belief that Hindenburg 
and Ludendorff were responsible for the strategic moves which 
resulted in the victory at Tannenberg and maintains that the plans 
were initiated before they arrived in the theatre of operations. 
Hoffmann’s writing reveals him as a quick-witted man, much more 
a staff officer than a commander and perhaps more inclined to be 
insubordinate and less hardworking than most German officers of 
his generation. He died at Bad Reichenhall on July 8, 1927. 
(C. N. B.) 

HOFMANN, AUGUST WILHELM VON (1818-1892), 
German chemist whose research on aniline, with that of Sir Wil- 
liam H. Perkin (g.v.), helped lay the basis of the aniline dye 
industry (see CHEMICAL INDUSTRY: Organic Chemicals), was 
born at Giessen in western Germany on April 8, 1818. He studied 
chemistry at Giessen under Justus von Liebig (g.v.) and acted 
for a short time as Privatdozent at Bonn before 1845 when he be- 
came the first director of the new Royal College of Chemistry, 
London, In 1864 he returned to Bonn, but before he moved into 
the laboratory there, which had been built under his direction, he 
succeeded (1865) Eilhardt Mitscherlich as professor of chemistry 
and director of the laboratory in the University of Berlin. He 
continued there as teacher and researcher until his death on May 5, 
1892. 

In 1868 Hofmann founded the German Chemical Society and 
he was for many years its president. Its home in Berlin, opened 
in 1900, was named the Hofmann Haus. He also served as presi- 
dent of the British Chemical Society. He was ennobled in 1890. 

Hofmann’s work covered a wide range of organic chemistry. 
His first research, carried out in Liebig’s laboratory at Giessen, 
was on coal tar (g.v.), His perception of the analogy between 
it and ammonia led to his famous work on the amines (g.v.). He 
discovered allyl alcohol (with Auguste Cahours), formaldehyde, 
hydrazobenzene, and the isonitriles; originated the Hofmann re- 
action for converting an amide into an amine containing one car- 
bon atom less; and found a method for determining molecular 
weight of liquids by means of vapour densities. He influenced 
chemical progress through his pupils, among whom were Perkin; 
Peter Griess, the discoverer of diazo compounds; and Sir William 
Crookes (g.v.). Almost 1,000 papers came from his laboratory 
and nearly 300 of these represent his own work. 

See B. Lepsius in E. Farber, ed., Great Chemists (1961). 

(R.E. 0.; X.) 

HOFMANN, JOSEF CASIMIR (1876-1957), Polish-U.S. 
composer and one of the greatest pianists of his time, was born at 
Podgorze near Cracow, Jan. 20, 1876. He gave his first concert at 


` the age of six and began to tour the U.S. at eleven. He studied 


later with Moritz Moszkowski in Berlin and in 1892 with Anton 
Rubinstein in Drėsden. He resumed his public career in 1894 and 
from 1898 lived mainly in the U.S. He became a U.S. citizen in 
1926 and in the same year was appointed director of the Curtis 
Institute of Music, Philadelphia, Pa. He resigned the position in 
1938. His technical prowess was the more remarkable because his 
hands were small. His playing was noble and poetic, free of any 
eccentricity and never routine. His compositions included a sym- 
phony, five piano concertos and a quantity of solo piano music, 
some of it published under the pseudonym of Michel Dvorsky. 
Hofmann was also the author of three books on piano playing. He 
died in Los Angeles, Calif., on Feb. 16, 1957. (W1. S. M.) 

HOFMANNSTHAL, HUGO VON (1874-1929), Austrian 
poet, dramatist, and essayist, made his reputation by his lyrical 
poems and his plays and became internationally famous for his 
collaboration with the composer Richard Strauss (q.v.), and for 
the regular performance of two of his plays at the Salzburg Fes- 
tival (see SALZBURG). He was born in Vienna on Feb. 1, 1874, 
the only child of Hugo Hofmann Edler von Hofmannsthal, a bank 
director. He studied law at Vienna and, after his year of com- 
pulsory military service, changed to Romance philology with a 
view to an academic career, but in 1901 renounced this plan and 
became a freelance writer. He married in 1901 and settled near 
Vienna, where he lived until his death on Aug. 15, 1929. 

While at school Hofmannsthal published in periodicals his first 
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poems, under the pseudonym “Loris.” (A selection, Ausgewählte 
Gedichte, appeared in 1903.) They created a stir in Vienna and 
in Germany by their lyrical beauty, magic evocativeness of lan- 
guage, and dreamlike quality. Their anticipation of mature experi- 
ence and formal virtuosity seem incredible in one so young. 

Between 1891 and 1899 Hofmannsthal also wrote a number of 
short verse plays indebted to Maeterlinck’s static drama, Brown- 
ing’s dramatic monologues, and Musset’s proverbes dramatiques: 
Gestern (1891; Yesterday), Der Tod des Tizian (1892; The Death 
of Titian, in K. Francke, ed., German Classics of the 19th and 20th 
Centuries, 1913), Der Tor und der Tod (1893; trans. as Death 
and the Fool, 1913), Das kleine Welttheater (1897; “The Little 
Theatre of the World”), Der Weisse Facher (1898; The White 
Fan, incomplete trans. in The Mask, vol. I, xii, 1909), Die Frau 

im Fenster (performed 1898; trans. as Madonna Diora, 1916), 
Der Abenteurer und die Sängerin (1899; The Adventurer and the 
Singer, in C. D. Warner, ed., Library of the World's Best Litera- 
ture, vol. 8, 1917-18), Die Hochzeit der Sobeide (1899; The 
Marriage of Zobeide, in Poems and Verse Plays, 1961). All these 
playlets, of the same exquisite beauty as the poems, are lyric re- 
flections on appearance and reality, transience and timelessness, 
and continuity and change within the human personality—themes 
constantly recurring in his later works. Hofmannsthal came to be 
regarded as one of the leading writers in German among the Euro- 
pean late Romantic-Symbolists. 

But after the turn of the century Hofmannsthal the lyric poet 
fell silent. He expounded his reasons for renouncing purely lyri- 
cal forms in his essay Ein Brief (the so-called Chandos Brief, 
1902; trans. as The Letter of Lord Chandos, in Selected Prose, 
1952). This statement is more than the revelation of a personal 
predicament: it has come to be recognized as symptomatic of the 
crisis that undermined the aesthetic Symbolist movement of the 
fin-de-siécle (see Sympoists, THE). 

During a period of reorientation and transition he experimented 
with traditional Elizabethan and classical tragic forms, adapting 
Thomas Otway’s Venice Preserved as Das gerettete Venedig 
(1904), and writing Elektra (1903; trans. in Chief Contemporary 
Dramatists, 3rd series, 1930), later set to music by Strauss; and 
Odipus und die Sphinx (1905). At the same time he started his 
novel, a Bildungsroman entitled Andreas (publ. 1932; trans. as 
The United, 1936) which remained fragmentary, and wrote sev- 
eral essays in the form of imaginary letters and dialogues—Die 
Briefe des Zuriickgekehrten (1907-08; “Letters of a Man Who 
Returned”; partial trans, as Colours in Selected Prose), and the 
dialogue Furcht (1907; Fear, in Selected Prose). But it was 
the theatre which increasingly became his medium. To the end 
of his life he collaborated with Strauss, writing the libretti for 
the operas Der Rosenkavalier (performed 1911; The Cavalier of 
the Rose, in Selected Plays and Libretti, 1963), Ariadne auf 
Naxos (1912; trans, 1922), Die Frau ohne Schatten (1919; “The 
Woman Without a Shadow”), Die ägyptische Helena (1928; 
trans. as Helen in Egypt), and Arabella (performed 1933; trans. 
in Selected Plays and Libretti). The intimate collaboration be- 
tween two creative artists of such calibre and their adaptability 
to one another’s vision must be a rare phenomenon and can be 
traced in the Hofmannsthal-Strauss correspondence (1964). 

After World War I, with the theatrical producer and designer 
Max Reinhardt, he founded the Salzburg Festival, at which per- 
formances are given of his Jedermann (Berlin, 1911; Salzburg, 
1920) and Das Salzburger grosse Welttheater (1922; The Great 
Salzburg Theatre of the World, in Selected Plays and Libretti), the 
first based on the English morality play Everyman (see DRAMA: 
Medieval Drama; ENGLISH LITERATURE: From Chaucer to the 

Renaissance), the second on a play by Calderón. Like all his 
later works, these plays are concerned with moral issues. 

In his comedies—Christinas Heimreise (performed 1910; Chris- 
tina’s Journey Home, 1916), Der Schwierige (1921; The Dif- 
ficult Man, in Selected Plays and Libretti), Der Unbestechliche 
(performed 1923; publ, 1956; “The Incorruptible”)—Hofmanns- 
thal perpetuated a long-established Austrian theatrical tradition. 
For all their elegance and urbanity the two comedies of the post- 
war years, written in Viennese dialect and set in contemporary 
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Austrian society, also concern themselves with moral 
their blend of overt realism and concealed symbolisn 
comparable to T. S. Eliot’s comedies. : 

Hofmannsthal’s reflections on the crisis and disint 
European civilization after World War I found expres: 
political drama Der Turm (1925; The Tower, in Select 
and Libretti) and in strangely prophetic essays—Blic) 
geistigen Zustand Europas (1921; “View of the Spirit 
tion of Europe”), and Das Schrifttum als geistiger Ri 
tion (1927; “Literature as an Intellectual Extension ll 
tion”). He responded to the collapse of the Habsburg 
an increased awareness of his Austrian heritage, at the 
committing himself to the European tradition. 
For a portrait of Hofmannsthal see GERMAN LITE 
BrBriocrapuy.—Gesammelte Werke in Einzelausgeben, 15 vo 
). Among many collections of correspondence with emini 
temporaries see especially those with Strauss (1952 and 1964 
George (1953- ), Burckhardt (1958- ), and Arthur Schnii 
There are English translations in Hugo von Hofmannstha 
Prose, ed. by H. Broch (1952); and in Poems and Verse Pl 
and Selected Plays and Libretti (1963), ed. by M. Hambw 
graphical and critical studies include K. J. Naef, Hugo von 
thal, Wesen und Werk (1938); H. A, Hamelmann, “Hugo wi 
mannsthal,” in Studies in Modern European Literature and | 
(1957); R. Alewyn, Uber Hugo von Hofmannsthal (1958 
Fiechtner (ed.), Hugo von Hofmannsthal: Die Gestalt des 
Spiegel der Freunde (1949; rev. enlarged ed. with biograpl 
duction, 1963) ; F. Norman (ed.), Hugo von Hofmannsthal, 
Commemoration (1963), with bibliography of work on and, 
mannsthal published in England and the U.S. (M. 

HOFMANN VON HOFMANNSWALDAU, 
TIAN (1617-1679), a leading German poet of the “s 
sian school,” was born at Breslau on Dec. 25, 1617, ande 
Breslau, Danzig (where he fell under the influence of 
and Leiden, Hofmannswaldau traveled widely before rel 
Breslau, where he occupied)a leading administrative 
his death there on April 18, 1679. The German coun 
Luis de Góngora and Giambattista Marino (qq.v.), 
waldau wrote a considerable quantity of verse, both se 
religious, distinguished for its sensual, erotic sentiments 
exaggerated, high-flown way they are expressed. Hew 
ina variety of genres—Grabschriften (1643), Heldenbri 
Deutsche Ubersetzungen und Gedichte (1673)—and his ty 
works into German include G. B, Guarini’s Pastor Fi j 
Behind the wild emotions there is a coolly calculating 
that often gives an impression of ironical insincerity tol 
the lascivious character of much of which stands in no 
the blameless life of the much esteemed Breslau civil se 

Bretiocraruy.—Heldenbrieje, Gedichte in J. Kiirschner, 
Nationalliteratur, vol. 36 (1885) ; J. Ettlinger, Christian Ho, 
Hofmannswaldau (1891); R. Ibel, Hofmann von Holt 
(1928), 


HOFMEISTER, WILHELM (FRIEDRICH 
DICT) (1824-1877), German botanist and pioneer i 
of the comparative embryology of plants who greatly 
botanical research, was born at Leipzig on May 18 
entered his father’s publishing and bookselling busi 
Meanwhile his interest in botany was developing. 
taught, he published his first paper, on investigations 
the process of fertilization of the evening primrose 
in 1847, His next studies concerned sexuality and ot 
embryo of seed plants. His short but decisive paper, “ 
of Flowering Plants” (1849), settled the question of the 
the embryo from an ovum, as against the then pre’ 
tube theory of M. J. Schleiden. Hofmeister also sk 
embryology of bryophytes and pteridophytes. His impo 
On the Germination, Development and Fructification 0, 
Cryptogamia (1851; Eng. trans., 1862) demonstrated the 
of liverworts, mosses, ferns, horsetails, club mosses and 
nosperms, and the analogy between these higher cryP! 
the conifers. He clearly established that there is an 
of generations in plants as had recently been shown } 

Hofmeister remained in the publishing business un! 
was appointed professor of botany and director of th 
garden at Heidelberg. He became professor at Tubing 
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Hedied at Lindenau, near Leipzig, on Jan, 12, 1877, 9. 
(KE. von Goebel, Wilhelm Hofmeister (1924, Eng. trans., 1926). 
HOFMEYR, JAN HENDRIK (1845-1909), South African 

, for many years leader of the Afrikander Bond in the 
Colony, was born in Cape Town on July 4, 1845, and edu- 
cated at the South African college. He entered public life through 
iumalism, as editor of the Volksvriend (1861-71) and of the 

l ited Zuid Afrikaan and Volksvriend (1871-83). Though an 

admirer of English culture, “Onze Jan,” as he later came to be 

called, worked successfully to revive the waning Dutch culture 
ofthe Cape, more especially the Dutch language (which he always 
peferred to the spoken Afrikaans); and his efforts, with the help 
oi many others, led by the end of the century to the recognition 
of Dutch as an official language for most purposes. 

The son of a wine farmer, Hofmeyr established a Boeren Besch- 

tings Vereeniging (Farmers’ Protection association) in 1878, 

with the long-term object of making the Afrikaner Boer as politi- 

cally conscious as his English-speaking counterpart. In 1879 he 

entered parliament as member for Stellenbosch at the head of a 

small, loosely knit party. The establishment of the Afrikander 

Bond in 1879 presented Hofmeyr with a difficult problem, for he 

didnot share the hostility toward things English which this rival 

political movement then manifested. By astute maneuvering, how- 
ever, he secured the amalgamation of the Bond and his own as- 

a in 1883, retaining the parliamentary leadership of the 

wmited body; he strengthened his hold still more in 1889, when he 

became chairman of the organization’s new disciplinary committee, 
ral leader of the only organized party in the Cape parliament, 
lofmeyr commanded enough votes to make and unmake ministries 
and secure the passage of measures agreeable to the Bondsmen, 

His refusal to form a government was a constant theme of attack 

Ìy his opponents, though it may be doubted if it was ever in fact 

oh him te form.a stable administration. He held cabinet 

only for a few unhappy months in 1881, and retired from 
tliament in 1895, though his political influence was hardly 
diminished thereby. To some extent, Hofmeyr was affected by the 
etal spirit of the early 1880s, opposing the restoration of 
ie tule in Basutoland or its establishment in| Bechuanaland. 

a Policy, he considered, was a matter not for the British, but 

ig HE African governments working in co-operation, He was 

grasp the need for South African economic federation un- 

tl after the discovery of gold on the Rand (1886), and even then 

oe to back for a while the isolationist railway policy of the 

ot By degrees, however, his political horizon broadened, 

limos of 1857 and 1894." Be 1890 le tnd moved far enough to 
K . By e had move 

we Cecil Rhodes’s schemes for the opening up of the north 

pe colonial venture 

% alliance with Rhodes during the latter’s premiership (1890- 
wa of advantage to both parties. Rhodes obtained a secure 

S e in the colony; the Bondsmen obtained agricultural, 

As eee to firir liking, and tele meade 

f e Jameson raid, however, led to a comp! 
ateyr's ‘oa Hofmeyr and Rhodes, and the dark night of Hof- 

è raid haere $ me bo panes Rages E 

ioone sy gned not only to expose the guilty 

Hers Petia and Transvaal authorities, was matched by 
i Bite e handling of the 1899 crisis. But his efforts to main- 

Paul were ineffective, partly because, though he persuaded 

Slkccessf e to give a little ground, he was not correspondingly 

te South mia Sir Alfred Milner. He retired to Europe during 

Retumng e bled a sick and disillusioned saat EGN 

shi e Cape in 1902, Hofmeyr resumed effective $ 

teen af a Bond, which supported a policy of reconciliation be- 

lively Suppo and Briton, In the movement toward union, he was a 

fran ise ube of Dutch language rights and of the Cape nonwhite 

tral rather apna leaders rac Natal, sapere vet 
er, j unitary constitution. He went to London, 20W- 
be Bite jGelegation which presented the draft Act of Union 

“it Sh government, and died there on Oct. 16, 1909. 
`" Hofmeyr, The Life of Jan-Hendrik Hojmeyr (1913). 

(T.R. H. 
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HOFSTADTER, ROBERT (1915- ~— ), U.S. physicist 
awarded the 1961 Nobel: prize for physics, jointly with Rudolph 
Mössbauer, for his investigations of the structure of atomic nuclei 
and nucleons, was born in New York city on Feb. 5, 1915. He re- 
ceived his undergraduate education at City College of New York 
and attended Princeton university, where he obtained the degree of 
doctor of philosophy in 1938. During World War II he worked on 
military equipment at the national bureau of standards and the 
Norden Corp., returning to Princeton in 1946. Up to the time he 
left there to join the faculty of Stanford university in 1950, his 
principal scientific work dealt with infrared spectroscopy, photo- 
conductivity, and crystal and scintillation counters, At Stanford, 
he first used the high-voltage linear electron accelerator to explore 
the structure of atomic nuclei by means of electron scattering. 
Using the same equipment, he also made quantitative measure- 
ments of the sizes and shapes of nucleons (protons and neutrons), 
considered the building blocks of nuclei. GL Ady Sa 

HOG: see Pic. 

HOGARTH, DAVID GEORGE (1862-1927), British ar- 
chaeologist, remarkable both for the range and quality of his 
scholarship, and for the diplomatic and administrative abilities 
that gave him a leading part in Arab affairs during World War I. 
Born at Barton-on-Humber, Lincolnshire, on May 23, 1862, he was 
educated at Winchester and Magdalen college, Oxford. At Ox- 
ford he was tutor from 1886 until 1893, when he was elected a 
research fellow to undertake archaeological studies in the near 
east, He excavated some notable sites in Egypt and Asia Minor, 
working at Phylakopi on Melos in 1898, and excavating in Crete 
with Arthur (later Sir Arthur) J. Evans (q,v.) whom he suc- 
ceeded as keeper of the Ashmolean museum, Oxford, in 1909. 
Hogarth’s excavations at Ephesus are particularly well known, and 
were published as The Archaic Artemisia of Ephesus (1908). He 
was director of the British School of Archaeology at Athens from 
1897 until 1900. Later (1911) Hogarth turned to the Hittite 
civilization, excavating Carchemish, a capital of the Hittites, and 
preparing a report, the first part of which was published in 1914. 
He also wrote Hittite Seals (1920) and Kings of the Hittites 
(1926). 

In 1915 the British government sent Hogarth to Cairo, Egy., on 
the delicate mission of organizing an Arab revolt that was intended 
to challenge Turkish rule. His versatility was invaluable when 
he became director of the Arab bureau in Cairo, which drew to 
its service such exceptional individuals as T. E. Lawrence, Ger- 
trude Bell and Mark Sykes. After the war he continued to work 
on Arab problems, and in 1919 was British commissioner at the 
Middle-East commission of the Paris Peace conference. He was 
president of the Royal Geographical society from 1925 until he 
died, at Oxford, on Nov. 6, 1927. Hogarth’s publications include 
A Wandering Scholar in the Levant (1896), Philip and Alexander 
of Macedon (1897) and The Penetration of Arabia (1904). 

(J. M. WL) 

HOGARTH, WILLIAM (1697-1764), the first great 
English-born painter and engraver, who was especially popular 
on account of his moral and satirical paintings, was born in the 
City of London on Nov. 10, 1697.. His father was Richard Ho- 
garth, a schoolmaster who had come to London from Westmorland 
to obtain literary work, but failed to make more than a meagre 
living. The son was from childhood fond of drawing and this 
interest led to his being apprenticed to an engraver of arms on 
silver plate near Leicester Fields, where he came in touch with the 
Huguenot community who brought over prints from France. The 
end of his apprenticeship, together with the death of his father in 
1718, left Hogarth free to follow his own devices, Heraldry did 
not appeal to him and by 1720 he had set up for himself in the 
same neighbourhood as an engraver on copper. Beginning with 
shop bills, he proceeded in 1723 to book illustrations, the best of 
which are those fot Samuel Butler’s Hudibras (1726). He also 
designed satiric prints on the fashions of the day, such as “Mas- 
querades and Operas” (1724). These had a brief popularity, but 
were soon pirated. 

In 1720 Hogarth had become a not very diligent student at 
Cheron and Vanderbank’s academy in St. Martin’s lane in order 
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to study from the model, and he may also have attended the free 
school opened by Sir James Thornhill. However, he disapproved 
of copying as an exercise and preferred to rely on his own method 
of training the memory by close observation of persons and scenes 
noticed in the course of his amusements until he could reproduce 
their characteristics. He took naturally to the use of oils, a fluid 
medium which lent itself to the free expression of his ideas. In 
1727, he painted a design called “The Element of Earth” for a 
tapestry maker, who rejected it on the grounds that he had since 
learned that Hogarth was an engraver and not a painter; but in the 
ensuing litigation Hogarth was able to produce evidence of his 
ability and won his suit. The following year he produced his first 
painting of a scene from The Beggar’s Opera then running in 
London, and this proved so popular that he was called upon for 
repetitions (one in the Tate gallery, London). 

In 1729 Hogarth eloped with Sir James Thornhill’s daughter 
Jane, an event which affected the subsequent course of his work. 
Being now under an obligation to provide for a family, he took to 
painting small portrait groups of the type known as ‘conversation 
pieces. Those done during the next three years include “The 
Wedding” (New York), “The Assembly at Wanstead House” 
(Philadelphia), “The Wollaston Family,” “The Conquest of 
Mexico,” “The Cholmondeley Family,” and two unfinished 
sketches of the royal family (one at Dublin). Some of these have 
great charm and vivacity, which has made them among the most 
popular of his works. In fact, though it was only a short time 
since he had been dependent on his engravings, Hogarth was now 
at the height of his fame as a painter, and George Vertue could 
write of him in 1729, “happy are they who can get a picture of his 
painting.” Unfortunately the labour was immense in relation to 
the remuneration (in one instance the number of likenesses to be 
included were 25), so that this only proved another form of 
drudgery. 

Meanwhile, Hogarth had been following his natural bent for 
social satire in such works as “The Denunciation” (Dublin). By 
1731, he had completed the six pictures entitled “A Harlot’s Prog- 
ress” (destroyed by fire in 1755), the first of the great sets of 
works arranged like acts in a play, on which his fame as an original 
artist most securely rests. “Subjects,” he wrote, “I considered 
as writers do. My picture was my stage and men and women my 
actors who were by means of certain actions and expressions to 
exhibit a dumb show.” He engraved the “Harlot’s Progress” him- 
self, and when the prints were published the next year they had 
an instantaneous success, which was enhanced by the fact that 
gossip could identify some of the figures with well-known people. 
So many were sold that Hogarth could henceforth look upon the 
proceeds of his printing press as the revenues of an estate, and in 

1733 he bought himself a large house in Leicester square, which 
he occupied for the rest of his life. The eight pictures of “A Rake’s 
Progress” (Sir John Soane’s muséum, London) soon followed: but 
he still suffered from piracy and publication of the engravings 
was held up until 1735, when he secured the passing of a statute, 
still known as “Hogarth’s act,” to protect the copyright of original 
artists in their own designs. Other popular prints from paintings 
appearing during 1733-38 were “A Midnight Modern Conversa- 
tion,” “Sarah Malcolm,” “Southwark Fair,” “The Distressed Poet,” 
“Four Times of the Day,” and “Strolling Actresses Dressing in a 
Barn”; but these had no such moral purpose as the “progresses,” 
being intended simply for entertainment. 

Thus assured of a regular income, Hogarth could afford to divert 
his energies to less remunerative work. A major influence on his 
determination to become an artist had been Thornhill’s frescoes 
for St. Paul’s cathedral, and “history painting,” as it was then 
called, was regarded as the highest form of art. In 1735, having 
been elected a governor of St. Bartholomew’s hospital, he an- 

nounced his intention of adorning the staircase with large mural 
paintings at his own expense and carried out his offer in the next 
year or so with “The Pool of Bethesda” and “The Good Samar- 
itan,” the first of his scriptural subjects. The experiment, how- 
ever, met with little response. 
On Thornhill’s death in 1734 his art school in St. Martin’s lane 
had passed to Hogarth, who turned it into a sort of club, where 
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REPRODUCED BY COURTESY OF THE TRUSTEES, NATIONAL GALLERY, LONDON 
“HEADS OF SIX OF HOGARTH'S SERVANTS’ BY WILLIAM HOGARTH, IN 
THE NATIONAL GALLERY, LONDON 

many of the leading artists came to study and hold lively debates 
on the state of British art, still overshadowed by that of the conti 
nent. Hogarth refused to accept the defeatist attitude of his 
colleagues, and the opening in 1739 of the Foundling hospital, 
London, in which he was actively interested, gave him a chance of 
displaying his own prowess by presenting it with a large portrait 
of the founder, his friend Capt. Thomas Coram. Ambitious to 
succeed in the most profitable branch of his profession, he painted 
a number of portraits during the next few years, notably “The 
Graham Children” in 1742 and “Mrs. Salter” in 1744 (both in the 
Tate gallery, London). But his reputation as a satirist wi 
against him and though he had a few staunch supporters and Te 
ceived the highest fee yet paid in England for his “Garrick a 
Richard III” (Liverpool), he did not meet with the success for 
which he had hoped. { 

In 1743 he announced the forthcoming publication of his most 
famous set of works, “Marriage à la Mode” (Tate gällery), 0 
which the disastrous results of a union contrived from merceit) 
motives are displayed. Having no high opinion of his own pa 
as an engraver where fine work was required, he decided to int 
the paintings engraved by other hands, and his visit to Panis 

i >. The six plates 
the same year may have been for this purpose. pact 
appeared in 1745 and added to his laurels in this field. His rept j 
tion as a painter, however, was falling in inverse proportion aa 
popularity of his prints. As a’result of a feud with the art dealer, 
whom he held responsible for foisting bogus old masters yen 
public, he conducted a sale by auction of his best-known pt in 
in 1745. The prices bid were ridiculously low and the origin 
of “Marriage à la Mode” remained on his hands, to be n 
years later for 20 guineas apiece. This may explain W i te 
series of paintings to be known as “The Happy Markin 
mained unfinished, though “The Dance” (Camberwell, me , 
with its effect of flickering light, ranks among his ine tt 
along with other oil sketches, such as “The Shrimp Gir! ( 
gallery, London). itish att 

In 1746 Hogarth renewed his attempt to encourage Bri at the 
ists by organizing a permanent exhibition of their Wor pg his 
Foundling hospital, the first exhibition of its kind in wegen 
own contribution being “Moses Brought to Pharaohs Dai y 
The so-called “March to Finchley” (Foundling h 
turn to satirical subjects, is of the same period. | came ot 
prints of “Industry and Idleness,” done from drawings: = os Ú 
in 1747, to be followed four years later by “The Four a 
Cruelty,” “Gin Lane” and “Beer Street,” which mere mit Before 
reform rather than amuse. In 1748 Hogarth painted Pa 
Felix” for Lincoln’s Inn and went over to France aea perdhi 
be turned back at Calais on suspicion of spying while 
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ospital), acti 


fications, as seen in “Calais Gate” (Tate gallery). 
em acquired a summer villa at Chiswick in 1749, and dis- 
* ed by the reception of his paintings, Hogarth went into 
seclusion for the next few years to compose his Analysis of Beauty, 
en with a view to fixing the fluctuating Ideas of Taste” and 
phished in 1753. The notion had long been simmering in his 
‘pind and the serpentine “Line of Beauty,” shown on the palette 
ihis self-portrait of 1745 (Tate gallery), had raised inquiries as 
pits meaning, which he now sought to satisfy by demonstrating 
that it was the underlying principle of enjoyment of beauty in 
life as well as in art. The line, it should be noted, was three- 
dimensional, his doctrine being based on seeing things in the round. 
The book had some success abroad, but only served to harden 
pinion against him in England as an arrogant ignoramus. 

He returned to painting with the “Election” series of 1754 
(Soane’s museum), a large altarpiece for Bristol in 1756, and a 
fey more portraits. In spite of his appointment as serjeant- 
painter to the king in 1757, in the closing years of his life Hogarth 
yas frustrated and unhappy. After painting “The Lady’s Last 
Stake” (Fine Arts academy, Buffalo, N.Y.) in 1759 by way of a 
farewell to his brush, he was persuaded to take it up once more 
ind produced his ambitious “Sigismonda” (Tate gallery), which 
provoked a storm of ridicule. As the result of a political quarrel 
in 1762, when he was in ill-health, he was savagely attacked by 
John Wilkes and his friend Charles Churchill and retaliated with 
biting caricatures of both men, He died suddenly at his house in 
Leicester square on Oct. 26, 1764, and was buried at Chiswick, 

Although he was the first English-born artist of international 
status and innumerable feeble imitations of his prints were made, 
Hogarth can hardly be said to have had any great influence on the 
at of his time, except possibly through his conversation pieces. 
His prints passed rapidly abroad and it is impossible to estimate 
the effect of his works on later generations of artists. The in- 
sive quality of his engravings was well suited to their purpose of 
inculcating a moral, while his merits as a painter have come to be 
more and more appreciated since the first exhibition of his paint- 
Ms in 1814. He played an important part in the emancipation 
Of British art by means of his own academy and exhibitions of 
Contemporary works, 

Mauonaruy.—Hogarth’s own autobiographical notes will be found 
EA paon of his Analysis of Beauty (1955). See also P. 
isinthe Breen 's Progress (1955). The best collection of ae prints 
We A. P. Oppé pent catalogued by F. G. Stephens. For re 
ailestions eae w rawings of William Hogarth (1948). Noi 
ose of the British museum, the royal collection, the 


Pont Morgan library, and the mar Í E: F intin 
4 quess of Exeter. or paintings 
we R.B, Beckett, Hogarth (1949). (R. B. Br.) 


a CHOLERA: see Swine FEVER. 
tee JAMES (1770-1835), Scottish poet, known as “the 
4, imo epherd,” was baptized at Ettrick, Selkirkshire, on Dec. 
shepherd He spent most of his youth and early manhood as a 
atte and was almost entirely self-educated, After unsuccess- 
the di ng at farming and literary journalism he was provided 
in 1817, an of Buccleuch with a small farm at Altrive, Yarrow, 
Of Ho, A died at Altrive on Nov. 21, 1835. : 
nd ballads Prolific poetic output only a few narrative poems 
‘The Wit i ave proved of lasting value, but in “Kilmeny” and 
lis songs h of Fife” he shows a real imaginative force; many of 
(1816) w ave a folk vigour and raciness; and The Poetic Mirror 
Scott, i 4 volume of masterly parodies of such contemporaries 
and sketch ordsworth and Coleridge. Hogg also wrote many stories 
Nstifeg ee of which the Private Memoirs and Confessions of a 
$ inner (1824) is the most memorable: it is a striking 
; alvinist extremism in which Hogg’s interests in Scottish 


y 
histo 
eat the supernatural were powerfully. combined. 
My 2 vol oax The Works of the Ettrick Shepherd, ed. by T. Thom- 
td by g 1865), containing Hogg’s Autobiography; Selected Poems, 
died Sis Oliver (1940); Private Memoirs and Confessions of a 
introductio er, ed: with introduction by T. E. Welby (1924), ed. wi 
diction idee A. Gide (1947); The Poetic Mirror, ed. with intro- 
led: a pi, |E. Welby (1929); H. T. Stephenson, The Ettrick Shep- 
AL StroeaPhy (1922) ; E. C. Batho, The Ettrick Shepherd (1927) ; 
Voli, 17792 The Life and Letters of James Hogg, the Ettrick Shepherd, 
1825 (1946); L. Simpson, James Hogg (1962). 


(E.G. M.) 
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HOGG, QUINTIN (1845-1903), English philanthropist and 
originator of the Polytechnic, was born in London Feb. 14, 1845, 
and educated at Eton. He chose mercantile work in London and 
became associated with Lord Kinnaird and his philanthropic 
“ragged schools,” intended to educate destitute children and “save 
them from vagrancy and crime.” Hogg’s interest in education 
began with a reading lesson given to a couple of crossing sweepers, 
He opened a ragged school in “Of Alley,” now York place, Charing 
Cross, and in 1868 it was moved to Castle street. Ten years later 
a Working Lads’ institute was set up at Long Acre and in 1881 
Hogg acquired the building known as the Polytechnic in Re- 
gent street. This had previously been a place of popular enter- 
tainment. Hogg carried on the work of the Polytechnic without 
the aid of public funds until 1889, when it received money through 
a redistribution of the city parochial charities and came under the 
supervision of the London County council, The Polytechnic de- 
veloped a large number of activities, social, recreational and edu- 
cational, and the parent institution gave rise to similar education 
centres elsewhere (see TECHNICAL EDUCATION). Hogg died in 
London on Jan. 17, 1903. 

Hogg’s remarkable success with boys sprang from his under- 
standing of them, his sincerity and his convinced belief in Chris- 
tianity, which he put into practice. 

See E. M. Hogg (afterward Wood), The Polytechnic and Its Founder, 
Quintin Hogg (1932). (SJ; C3 

HOGG, THOMAS JEFFERSON (1792-1862), Englısh 
writer, the friend and biographer of Shelley, was born on May 24, 
1792, at Norton, Durham. He was educated at Durham grammar 
school and entered University college, Oxford, in 1810, There he 
met Shelley and was expelled with him in 1811 for his part in the 
authorship of the pamphlet The Necessity for Atheism. He studied 
law at York and was joined there by Shelley and his young bride 
Harriet, Hogg’s dishonourable advances to Harriet while Shelley 
was absent on business, though probably exaggerated by the ro- 
mantic imagination of Harriet’s sister Eliza, led to the temporary 
estrangement of the two friends, but late in 1812, at Shelley’s insti- 
gation, they. were reconciled. Shelley had already favourably re- 
viewed Hogg’s The Memoirs of Alexy Haimatoff (1813), a series 
of amorous adventures recounted by an old man describing his 
youthful search for happiness. After studying at the Middle 
Temple Hogg was called to the bar in 1817 and he rose to become 
a revising barrister for Northumberland and Berwick, After 
Shelley's death in 1822 he was asked by the poet’s family to write 
a biography and in 1858 the first two of the proposed four volumes 
of The Life of Shelley were published. They describe Shelley’s 
early years up to 1814 in a lively and at times ironic narrative 
style which throws light on Shelley’s character by the use of 
anecdotes and letters, and contains much relating to Hogg himself, 
Shelley’s family objected to this autobiographical material and 
refused Hogg access to sources necessary for the completion of the 
Life. He began a third volume, but it was never published. He 
died in London on Aug. 27, 1862. Hogg also wrote Two Hundred 
and Nine Days (1827), a series of impressions from his wide 
continental travels, and many articles for magazines. He con- 
tributed the articles “Alphabet” and “Antiquities” to the seventh 
edition of the Encyclopedia Britannica, 

See W. Scott, Jefferson Hogg (1951). 

HOGMANAY, the name in Scotland and parts of the north 
of England for New Year’s Eve, as also for the dole of bread, 
cake or sweets then given to the children that go from house to 
house soliciting it with traditional rhymes, one of which concludes 
with “Rise up and gie’s our Hogmanay.” On this evening also it 
is traditional for parties of masked children or young men to visit 
houses as guisers or mummers. Of local customs formerly ob- 
served at Hogmanay, the “burning of the clavie”’ (a bonfire of split 
casks, in which a nail plays a part) still flourishes at Burghead in 
Moray. The derivation of the term is doubtful. For various 
theories see R. Chambers (ed.), The Book of Days (1864; re- 
printed 1914). N (Ja. F.) 

HOHENLIMBURG, a town of Germany which after par- 
tition of the nation following World War II was located in the 
Land (state) of North Rhine-Westphalia, Federal Republic of 
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Germany. It lies on the lower Lenne 26 km. (16 mi.) S.S.E. of 
Dortmund by road. Pop. (1961) 26,504. The hilly town is 
dominated by a castle. Notable buildings include the Protestant 
church (1748-51), with rococo carvings, and the town hall (1956). 
Hohenlimburg is both holiday resort and industrial town; parks 
and woods are a feature. Industries include cold and hot rolling 
mills, ironworks, wire drawing and textile finishing; chalk and 
glass are produced. The town is on the railway from Hagen to 
Iserlohn. The district was settled in very early days, but the 
building of the castle in 1230 by Count Friedrich I marks the 
town’s beginning. The town was successively owned by the 
Isenburg, von Neuenahr and von Bentheim families; the latter still 
own the castle. Lymburg (with Nahmer and Oege) received civil 
rights in 1709. In 1879 it was renamed Hohenlimburg to dis- 
tinguish it from Limburg an der Lahn. 

HOHENLINDEN, BATTLE OF, a battle of the Na- 
poleonic Wars (q.v.), fought on Dec. 3, 1800, about 19 mi. E: of 
Munich in Bavaria between the French commanded by J. V. 
Moreau and the Austrians under the archduke John. The armistice 
of Parsdorf (July 15) ended on Nov. 28, when both commanders 
assumed the offensive—John from the Inn river, Moreau toward 
its higher reaches. Difficult conditions soon caused the Austrians 
to direct their march toward Ampfing, whither Moreau had sent 
his left wing and where two of his divisions were surprised on 
Dec, 1, The Austrians did not exploit their advantage fully, and 
on Dec. 2 their inaction allowed Moreau to concentrate sufficient 
forces to offer battle next day. He withdrew through the forest of 
Hohenlinden and established his main line before the village. By 
early morning on Dec. 3 Moreau had assembled 56,000 of the 
100,000 under his command to meet the 60,000 available of John’s 
129,000. The archduke, however, imagining the French to be still 
retreating, advanced toward Anzing in four principal columns; 
their unpreparedness, the denseness of the forest and the distances 
between them enhanced the strength of Moreau’s position and his 
skilful direction of the battle. The Austrian columns came up suc- 
cessively and were contained in front. Meanwhile, Antoine 
Richepanse’s and C. M. I. Decaen’s divisions marched to attack 
the flank of the main Austrian force. Leaving Decaen to repel a 
column that appeared on his rear, Richepanse delivered his as- 
sault, disorganizing his opponents as Moreau launched a general 
offensive along the main front. Determined resistance by the 
Austrians who continued to come up could not prevent their army’s 
rout. The Austrians lost 80 guns, 4,780 killed and wounded and 
9,000 prisoners, the French, 1,800 killed, wounded and captured. 
The French soon crossed the Inn, and on Dec. 25 concluded the 
armistice of Steyr, preliminary to the peace of Lunéville. 

(J.H. N.) 

HOHENLOHE, a German princely family which took its 
name from the district of Hohenlohe in Franconia. First men- 
tioned in the 12th century as possessing the castle of Hohenloch or 
Hohenlohe, near Uffenheim, the family soon extended its influence 
over several of the Franconian valleys, including those of the 
Kocher, the Jagst and the Tauber. Henry I (d. 1183) was the 
first to take the title of count of Hohenlohe, and in 1230 his grand- 
sons Gottfried and Conrad, supporters of the emperor Frederick 
II, founded the lines of Hohenlohe—Hohenlohe and Hohenlohe- 
Brauneck. The latter became extinct in 1390, while the former 
was divided into several branches, only two of which, Hohenlohe- 
Weikersheim and Hohenlohe-Uffenheim-Speckfeld (extinct in 
1412), need be mentioned here. Hohenlohe-Weikersheim, de- 
scended from Count Kraft I (d. 1313), also underwent several 
divisions, the most important being that between the two sons of 
Count Georg I (1488-1551), namely Ludwig Kasimir (1517-68) 

and Eberhard (1535-70), founders of the lines of Hohenlohe- 
Neuenstein and Hohenlohe-Waldenburg respectively. Both these 
lines were mediatized in 1806. 

The line of Hohenlohe-Neuenstein, which became Protestant 
during the Reformation, did not receive the rank of princes of the 
Holy Roman empire till 1764. Meanwhile it had divided itself into 
several branches: (1) the first Öhringen branch, extinct in 1805; 
(2) the first Langenburg branch, extinct in 1590; (3) the second 
Langenburg branch, descended from Albrecht Wolfgang (1659- 
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1715); (4) the Ingelfingen branch, descended from Albrecht 
Wolfgang’s brother Christian Kraft (1668-1743); and (8) the 
Kirchberg branch, extinct in 1861. The Ingelfingen branch in tum 
subdivided itself between the brothers August (1784-1853) anj 
Adolf (1797-1873), to form the second Ohringen and the junior 
Ingelfingen branches. 

The line of Hohenlohe-Waldenburg, which remained Catholic, 
attained princely rank in 1744, It comprises the houses of Barten | 
stein-Jagstberg and of Waldenburg-Schillingsfiirst, descended re- 
spectively from the brothers Christian (1627-75) and Ludwig 
Gustav (1634-97). The latter house is likewise subdivided tọ 
form two branches, Waldenburg and Schillingsfiirst, descended 
from the brothers Karl Albrecht III (1776-1843) and Franz Joseph 
(1787-1841). Franz Joseph’s eldest son Viktor (1818-93) jp. 
herited the duchy of Ratibor in Silesia and the principality of 
Corvey in Lower Saxony in 1840. The German imperial chancellor, 
Chlodwig, Prince von Hohenlohe-Schillingsfiirst (q.v.), was 
Viktor’s brother. 
Se Belschner, Die Linien und Zweige des Hauses Hohenlo 

1926). 

HOHENLOHE-INGELFINGEN, FRIEDRICH LUD- 
WIG, Prince or (1746-1818), Prussian general, entered the Prus- 
sian service in 1768, and fought in the campaign on the Rhine in 
1794. In 1806 Hohenlohe commanded the left wing of the army 
of the Prussian forces opposing Napoleon, having under him Prince 
Louis Ferdinand of Prussia. Disputes soon broke out between 
Hohenlohe and the commander in chief, the duke of Brunswick; 
the armies marched hither and thither without effective results, 
and finally Hohenlohe’s army was almost destroyed by Napoleon 
at Jena (see Napoteonic Wars). Hohenlohe surrendered the 
remnant of his army at Prenzlau on Oct. 28, a fortnight after Jem 
and three weeks after the beginning of hostilities. After two years 
spent as a prisoner of war in France, he retired just before the out- 
break of the Austrian war in 1809, and resigned the principality to 
his eldest son. 

HOHENLOHE-INGELFINGEN, KRAFT, Prince o 
(1827-1892), soldier and military writer, son of Prince Adolf o 
Hohenlohe-Ingelfingen, was born at Koschentin in Upper Silesia, 
He joined the Prussian Guard artillery in 1845. j 

In the bold advance of the Guard corps on the Austrian right 
wing at Königgrätz in 1866 (see Seven WeEKs’ War), Hohenl 
led the Guard reserve artillery with great success, and after the wat 
ended he turned his energies to improving the tactical training 0 
the Prussian artillery. In 1868 he was made a major general an 
assigned to command the Guard artillery brigade. In this camel 
he served in the Franco-German War, distinguishing himself a 
Gravelotte and Sedan; he was in control of the artillery attack on 
the fortifications of Paris. He retired in 1879 and died near Dre 
den on Jan. 16, 1892. 

See his memoirs, Aus meinem Leben, ed. by W. von Bremen, 
(1897-1907), new ed., 1 vol. (1915). wis 

HOHENLOHE-SCHILLINGSFURST, CHLOD alte 
KARL VICTOR, Prince von (1819-1901), German sa if 
the third chancellor of the second Reich, was born on Mna 
1819, at Schillingsfürst in Bavaria, of a mediatized princely 1 his 
(see HoHENLOHE). His father was a Roman Catholic oe 
mother was a Protestant. He served for a short time M the ‘it 
sian civil service before returning in 1846 to Schillingsflirst x 
to the principality. As a great nobleman he knew nia 4 
of equal rank with the dynasties of Europe, and this fe to the 
independence was strengthened by his marriage in 47 pt hit 
princess Marie yon Sayn-Wittgenstein-Berleburg, who bron le 
extensive property in Russia as well as connections wit St 
burg and London. Hence he followed unperturbed his 
liberal inclinations, first as a member of the Bavaria! 
ber and, in 1848, as a diplomat in the service of the Priston): 
German government in Frankfurt (see GERMANY: Ge 
Throughout his life he remained a moderate advocate 0° - 
unification anda Roman Catholic of tolerant, nonauthoritat 
look. Bava 

Because of these views Hohenlohe was accepted after en 
defeat in the Seven Weeks’ War (g.v.) as minister pres! 
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ihard Wagner’s recommendation (Dec. 1866). He tried to form 
pe South German confederation permitted by the treaty of Prague, 
put Württemberg and Baden prevented it. At the time of the 
embourg crisis (1867), when Napoleon III’s proposal to buy 
nd duchy created tension between Germany and France, 
Hohenlohe attempted without success to support Bismarck’s efforts 
i fora reconciliation with Austria. He adhered to the alliances with 
the North German confederation and promoted the renewal of the 

‘pllverein oe the ose ot 4 Re Zollverein’s pinak 

which he became a member. But growing opposition by the 
am particularists, the Patriot party, led to his fall from 
diein Feb. 1870. The particularists’ hostility was sharpened by 
Hohenlohe’s attitude to the Vatican council. Under the influence 
if Ignaz von Déllinger and of his brother Gustav Cardinal von 
Hohenlohe, he opposed acceptance of the dogma of papal infalli- 
tility, which he wished to prevent by a common intervention of the 
European powers. Bismarck, however, refused to support him. 

In 1871 Hohenlohe advocated the acceptance by Bavaria of the 
treaty embodying the constitution of the German empire; and 
inthe following years he sat as a Free Conservative (for the 
Deutsche Reichspartei) in the Reichstag, of which he was vice- 
president, and also as Bavarian representative in the federal coun- 
(lor Bundesrat. At the beginning of the Kulturkampf (the con- 
fict between the new state and the Roman Catholic Church) 
Hohenlohe moved the bill for the so-called “pulpit clause,” aimed 
it preventing the abuse of the pulpit as a political platform; he 
iko defended the law expelling the Jesuit order from the empire. 

In 1874 Hohenlohe went as German ambassador to France. His 
skeptical but conciliatory manner rendered valuable service in 
Paris, and these gifts stood him likewise in good stead at the 
tongress of Berlin (1878) and during a short period in 1880 when 
te deputized for Bismarck at the foreign office. When he became 
fovernor of Alsace-Lorraine in 1885, his tactful and considerate 
handling of the people there proved very successful. 

Hohenlohe seemed the providential mediator in the difficult situ- 
tion created by the fall of the chancellor Caprivi in Oct. 1894. 
poe he was almost 75 years of age and his powers were de- 
A paa, his intellect remained tough and resilient, and 

ulenburg advised the emperor William II to appoint him 

cellor of the Reich and Prussian premier because he seemed 
neither conservative nor liberal, neither ultramontane nor 
ad neither devout nor an atheist.” As chancellor he 
Ned overshadowed by the stronger figures of Johannes Miquel, 
mpa Pitz, Adolf Marschall von Bieberstein and Bernhard 
Tnd TH The good relations which the emperor established with 
Wel as hi lodwig hid much resignation on Hohenlohe’s part, as 
fined a incessant labour as moderator and conciliator. He 
eperor’s aaie m open revolt of ve mini against fee 

h moods, but was able to impose his views 
pmen questions; e.g., on that of allowing publicity for the 
filed to 8s of military tribunals. On the whole, however, he 

iliam’s ee his imperial master. He did not agree with 
Ans ees attempts to revive, in harsher form, the attacks 

ae ocial Democratic party, but lent himself to the passing 
ist the cust subversion (1894) and of the Prussian law 
ences for earl (1897). ‘The bill which proposed prison sen- 
im, ag nt eting and threatening blacklegs was a severe defeat 
(199)" Reichstag would not even give it a second reading 


I i 

ti DE same with regard to foreign policy. Often Hohenlohe 
bof the a erate William’s impulsive actions, such as the send- 
Mie to Paul Kruger in Jan. 1896, congratulating him 

T Preve: se of the Jameson raid in the Transvaal, but he 

er a van nted these actions, since he refused to rule as “victor 
Yet the pahed emperor.” This resigned attitude did not pre- 
Polic Ussian ministry from following an increasingly conserva- 
nisal opd Hohenlohe was forced to agree in 1897 to the dis- 
losest einrich von Bötticher and Marschall von Bieberstein, 
Num to collaborators in the imperial government. The slow 
tions yen Ore positive social policy and the improvement of 
inas TOA the Centre party were in line with his policy. Yet 
l e but Miquel, vice-president of the Prussian ministry, 
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who in 1897 began to reconstruct the Bismarckian alignment of 
parties in the so-called Kartell, comprising the Conservatives, the 
Centre party and the National Liberals. This prepared the transi- 
tion to Biilow’s tariff policy of 1902, which raised both agrarian 
and industrial protective duties. Hohenlohe supported the build- 
ing of a German navy by the laws of 1898 and 1900, but the transi- 
tion to “world policy” was already directed by Biilow, foreign sec- 
retary from 1897. 

Hohenlohe turned more and more into a “helpless old man” who 
viewed with detachment the struggle between Miquel and- Bülow 
for his succession, the opposition of the Prussian Conservatives to 
the building of the Mittelland canal, the defeat of the government 
on this issue and further concessions with regard to the protective 
tariffs. Thus the end of his long career showed a decline from the 
heights around 1870 when he had been, after Bismarck, “the most 
powerful man in Germany.” Taken all in all, his period as chancel- 
lor was one of missed opportunities. 

Hohenlohe resigned in Oct. 1900 and died on July 6, 1901, at 
Ragaz, Switz. The first two volumes of his Denkwiirdigkeiten ap- 
peared in 1906-07, edited by F. Curtius, the third volume in 1931, 
edited by K. A. von Müller. 

BretiocraPHy.—Prince Alexander von Hohenlohe (son), Aus meinem 
Leben (1925); W. Seydler, Hohenlohe als Statthalter im Reichsland 
Elsass-Lothringen (1929); K. A. von Miiller, Der dritte deutsche 
Reichskanzler (1932). (Ha. H.) 


HOHENSTAUFEN (more accurately STAUFEN), a dynasty 
which ruled in Germany from 1138 to 1208 and from 1212 to 1254. 
Its founder was the count Frederick (d. 1105), who built the 
castle of Staufen in the Swabian Jura mountains. This Frederick, 
a faithful adherent of the German king Henry IV, was made duke 
of Swabia as Frederick I in 1079 and subsequently married Henry’s 
daughter Agnes. After his death:his elder son Frederick II the 
One-Eyed (d. 1147) succeeded to Swabia, while the younger, Con- 
rad, received the county of Rothenburg. The brothers were the 
only heirs of their uncle Henry V, the last Salian king, who died in 
1125; but the papal party saw to it that. Frederick’s claims were 
overlooked and secured the election of the duke of Saxony to the 
German kingship as Lothair III (see Lorna II, Holy Roman 
emperor). TheStaufen family then rebelled against Lothair, and on 
his death (1137) Conrad of Rothenburg was elected German king 
(1138; see Conran [German kings]: Conrad 111). Conrad HI 
had to suppress the revolt of the Welf Henry the Proud, Lothair’s 
son-in-law and duke of Bavaria. Before his death in 1152 Conrad, 
whose own son Frederick IV of Swabia (1145-67) was still very 
young, recommended to the electors his nephew Frederick III of 
Swabia, the son of Frederick the One-Eyed; and this nephew, nick- 
named Barbarossa, consequently became German king and, in 
1155, emperor as Frederick I (g.v.). Barbarossa’s half brother 
Conrad (d, 1195) became count of the Rhenish Palatinate in 1156, 
but this Conrad’s only son Frederick died before him (1189). 

Frederick Barbarossa restored royal authority in Germany; up- 
held the rights of the empire against papal claims; and led the 
third crusade to Asia Minor, where he was accidentally. drowned 
(1190), Of his sons, the eldest, Frederick V or VI of Swabia, 
died in 1191; the second succeeded Barbarossa in the German king- 
ship and empire as Henry VI (see Henry, German kings); the 
third, Otto, became count of Burgundy (see FRANCHE-COMTÉ); 
the fourth, Conrad (d. 1196), succeeded his eldest brother as duke 
of Swabia; and the youngest was Philip of Swabia (see below; and 
Puip, German king). King Henry VI, who had been married 
to Constance, heiress of Sicily, in 1186, was crowned king of Sicily 
in 1194, but died in 1197. -His widow was able to assert the claims 
of their young son Frederick Roger to Sicily, but in Germany two 
claimants now disputed the royal crown: Henry VI’s brother Philip 
of Swabia and Henry the Proud’s grandson Otto of Brunswick (see 
Orro IV). After the assassination of Philip (1208), Otto tempo- 
rarily prevailed; but in 1212, with papal help, Frederick Roger was 
elected German king as Frederick II (g.v.). Having finally de- 
feated Otto, Frederick was crowned emperor in 1220, but subse- 
quently came into collision with the papacy because of his Italian 
policy, notwithstanding the crusade (1228-29) in which he was 
crowned king of Jerusalem, His eldest legitimate son Henry (VII), 
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who had rebelled against him, died in 1242, leaving two sons who 
were both dead by the end of 1251. Then on Frederick II’s death 
(1250) his second legitimate son was elected German king as Con- 
rad IV; but Conrad IV died in 1254, and his son Conradin (g.v.) 
was executed in 1268. Frederick II’s other legitimate son, also 
called Henry, had died in 1253 or 1254, and the bastards Frederick 
of Antioch and Manfred (g.v.) had died in 1256 and 1266 re- 
spectively. With the eldest of Frederick II’s bastards, Enzio 
(q.v.), the male line of the Hohenstaufen became extinct in 1272. 
See further Germany: History; Iraty: History. 

See E. Maschke, Das Geschlecht der Staufer (1943). (C.-E, P.) 

HOHENZOLLERN, one of the formerly sovereign dynasties 
of central Europe whose history is inextricable from that of Ger- 
many. It takes its name from a castle in Swabia first mentioned 
as Zolorin or Zolre (the modern Hohenzollern, south of Tübingen, 
in the Land Baden-Wiirttemberg). Burchard I, the first recorded 
ancestor of the dynasty, was count of Zollern in the 11th century. 
In the third and fourth generation from him two lines were formed; 
that of Zollern-Hohenberg, extinct in all its branches by 1486; 
and that of the burgraves of Niirnberg, from which all the branches 
surviving into modern times derive (see Table I). 

Frederick III of Zollern, husband of the heiress of the former 
burgraves of Niirnberg, himself became burgrave in 1192. Be- 
tween his two sons the first dynastic division of lasting consequence 
took place: that between the line later known as Franconian (bur- 
graves of Niirnberg, later electors of Brandenburg, kings in Prus- 
sia, kings of Prussia, German emperors) and the Swabian line 
(counts of Zollern, of Hohenzollern, of Zollern-Schalksburg, of 
Haigerloch, etc.; princes of Hohenzollern-Hechingen, princes of 
Hohenzollern-Sigmaringen, princes of Hohenzollern, princes and 
then kings of Rumania). There is some doubt about the seniority 
of the Franconian and of the Swabian lines: was Conrad I, burgrave 
of Niirnberg, the elder brother, or was Frederick IV of Zollern? 
(See again Table I.) 

The Franconian acquisitions of the burgraves of Niirnberg be- 
gan when Frederick III got possession of Bayreuth. Frederick IV 
got Ansbach, John II got Kulmbach. For a long time this group 
of territories was more important to the dynasty than Brandenburg, 
of which John II and, from 1411, his grandson Frederick VI, both 
acted as governors. Then Frederick VI was appointed mar- 
grave of Brandenburg in 1411 and elector, as Frederick I, in 1415. 

For the history of the rise of the Brandenburg Hohenzollerns 
(who became Lutheran at the Reformation but turned to Calvin- 
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ism in 1613), including the account of their considerable Acquis, 
tions of territory in the 15th, 16th and 17th centuries, see BU 
BURG. One of the most significant acquisitions was made DA 


TABLE I.—Zollern, Hohenberg and Nürnberg, to 1440 


Burchard I (d. 1061) count of Zoller 
Frederick I (f. 1085-1115) 


Frederick II (fl. 1125-45) Burchard (fl, 1125-50) 8 others 
Berthold Frederick TII Burchard I (fl, 1170-93) Frederick 
(A. 1194) (d. c. 1200) of Zollern-Hohenberg (A. 1179-95) 

burgrave of 

4 Niirnberg as 

Sophia = Frederick I Burchard II (fl. 1207-17) Albert I 
of Raabs (A. 1207-26) 


of Rothenbi 
Burchard HI (d. 1253) anr 


Conrad I Frederick IV 
of Nürnberg of Zollern, TI 
(d. ¢. 1260) of nonea Albeit IL Burchard IV 3 others 
1255) (d. 1298) (d. 1318) 
(the senior Otto I Burchard V 
Hohenberg (d. 1299) (d.e. 1354) 
line, males 1 
extinct 1393) (Nagold (Wildberg 
line, males line, males 
(the Swabian line: see Table V) extinet é. extinct 1486) 
1417 


Frederick III (d. 1297) 
burgrave of Nürnberg 
(1) = Elizabeth of Meran; 

(2) = Helena of Saxony 


S children John I (d. 1300) 


Conrad thé Pious (d, 1314) 
8 children 


2 daughters 


Frederick IV (d. 1332) 


Ai (d. 1357 i 
“itl : =Margaret of Carinthia 


John IT (d. 1357) 5 daughters 


Conrad II (d. 1334) 
= Elizabeth of Henneberg 


3 younger sons 


Frederick V (1333-98) = Elizabeth of Meissen 
burgrave of Nurnberg 1387-97 
prince of the empire from 1363 


4 daughters 


Elizabeth Frederick VI gom 


fohn ITI (c. 1369-1420) 
(1358-1411) erai 1397-1420 (1371-1440) daughters 
= Rupert, = Margaret of Luxembourg  burgrave 1397-1440 


German king 


Eberhard III = Elizabeth (d. 1429) 
of Württemberg 


elector of Brandenburg 
as Frederick I 
1415-40 (see Table III) 


Maria of Prussia (see Table III) = Christian (1581-1655) 
margrave of Bayreuth 1603-55 


Sophia of Ansbach = Erdmann Augustus George Albert (1619-66) 7 others 
(see opposite) (1615-51) (1) aria Elizabeth of 
Glücksburg; 


Sophia ‘Louisa (1) = (2) Christian Ernest 
(1644-1712) margrave 
1655-1712 


(2) = Maria Sophia of Solms 
George Albert (1666-1703) 


of Württemberg 


George William (1678-1726) 
margrave 1712-26 = Sophia of 
Saxe-Weissenfels 


5 others 
Christian Henry (1661-1708) 
Sophia of Wolfstein 


Dorothea of = George Frederick Charles Sophie (1700-70) 11 others 
Holstein-Beck i 


Christian Albert (1675-92) 
margrave of Ansbach 1686-92 


George Frederick (1678-1703) 
margrave 1692-1703 


2 daughters 


Charles Frederick Augustus (1733-37) Charles Alexander (1736-1806) 


John George of Brandenburg (see Table III) = Elizabeth of Anhalt 


5 others 


Frederick Christian 


id ick 
(1688-1735) margrave of = Christian VI (1708-69) margrave Caroli Frederick William Frederic 
Bayreuth 1726-35 of Denmark 1763-69 = Victoria (1683-1737) Augustus, (1686-1723) , 3 
Charlotte of Anhalt = George II and d, 1685) pare tt l Charlotte 
of Great Britain me Chris a eesabers 
Wilhelmina of Prussia = Frederick (1711-63) 4 others of War 
(see Table IV) margrave 1735-63 
Elizabeth (1732-80) = Charles Eugene of Württemberg 2 daughters 


margrave of Ansbach 1757-91, of Bayreuth 1769-91 
(1) = Frederica Caroline of Saxe-Coburg; (2) = Lady Elizabeth Craven (née Berkeley) 


Joachim Ernest (1583-1625) = Sophia of Solms 
margrave of Ansbach 1603-25 


thers 
Frederick (1616-34) Albert (1620-67) Sophia (1614-46) Us 
margrave 1625-34 margrave 1634-67 = Erdmann Augustus 


(1) + Henrietta Louisa 
of Württemberg; 
sed (2) = Sophia Margaret 
3 daughters of Oettingen; 
(3) = Christine of Baden 


jers 
Johanna Elizabeth = (1) John Frederick (1654-86) soi 
of Baden margrave 1667-86 P, 
(2) = Eleonore Louisa of Saxe-Eisenad 


Frederica Louisa = Charles William Frederick (1712-87) _ 2 others 
of Prussia margrave of Ansbach 1723-57 d'y 
(see Table IV) 
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TABLE II.—The Brandenburg Line, to 1701 


FREDERICK I (see Table I) 


cleo E RASE (ee Table D 7 Elizabeth of Bavaria-Landshut 


aer FRED 
Alchemist FREDERICK II Margaret = (1) ALBERT II ACHILLES (2) = Ann: ie 
Jeet = Barbara (1413-71) elector of Baden (1414-86) elector EA EEE S aiii 
ne) 1440-70 = Catherine 1470-86 margrave of 

of Saxony, Altmark 1447-63 = Agnes of Pomerania 
sa (8. 1424) 
3 daughters 

2 daughters. 2 sons d. young 


- Frederick Sigismund 11 other 
(1460-1536) (1468-95) children Magdalena (1460-96) 
margrave of raargrevaot = Eitel: Frederick IT 
Wok 3 daughters JOHN CICERO Frederick Ansbach 1486-1536, Bayreuth 1486-95 (see Table V) 
(d. young) (1455-99) elector (d. young) of Bayreuth 1495-1536 
1486-99 = Margaret = Sophia of Poland 
of Saxony 
(OACHIM I Albert 4 daughters Casimi: George Albert 14 other children 
Wiles, daaicisss) (1490-1545) (1481-1527) (1484-1543) (1490-1568) 
elector 1499-1535 archbishop of margrave of duke in 
= Elizabeth of Magdeburg 1513 Ansbach 1536-43 Prussia 1525-68 
Denmark of Mainz 1514-35 
Albert II Alcibiades 4 other å 
(1522-57) margrave children Albert Frederick 
of Kulmbach George Frederick Sdaugh- (1553-1618) duke 
(Bayreuth) 1541-57 (1539-1603) ters in Prussia 1568-1618 
margrave of Ansbach dpe of 
JOACHIM II 4 daught hi 1543-1603, of m iz 
ea oe paron Bayreuth 1557-1603 
elector 1535-71 margrave of 
(7 Magdalena of Küstrin (Neumark) 1535-71 
axe- 
Meissen; (2) = Hedwig Elizabeth Catherine 7 
of Poland (1540-78) (1549-1602) Anna Maria Sophia Eleonore Magdalena 2 sons 
(1576-1625) (1579-1625) (1582-1610) (1583-1607) Sibylla d. young 
= Jol = Christian = William = Joachim (1586-1669) 
Sigismund of of Bayreuth of Courland Frederick = John George I of 
Sigismund (1838-66) PRR | Brandenburg (see below) of Brandenburg Saxony 
archbishop of Magdeburg 1553-66 
HN GEORGE Frederick (1530-52) 5 others 
fkin dygg Stchbishop of Magdeburg 1551-52 
) Sophia of Legnica; (2) = Sabine, dau. of George of Ansbach; (3) = Elizabeth of Anhalt 
JOACHIM FREDE i isti. i 
RICK 11 child Christian (1581-1655 Joachim Ernest (1583-1625) 9 others 
ISM) elector eae margrave eee E aaoi ees 
(1) = Catherine of Kiistrin (see above) (see Table II) (see Table II) 


(2) = Eleonore of Prussia (see opposite) 


JORN stgtsyy “i = re) 

UND (1572-16: i A hn George (1577-1624) other children Christian William _ 
tl 1608-20 = Ann of Prony Catherine OSTIGA ark duke of Jigerndorf 1606-24 (1587-1665) archbishop 
(see opposite) of Magdeburg 1598-1628 


rest (1617-42) stadholder Sophia Elizabeth (1616-50) 


il Ei 
4 other children En E 


GEORGE f; 

i WILLIAM (1595- i ty ia Eleonore (1599-1655) Catherine (1602-44) 4 other 

Str isoo a Con iSo 1S0) Anna Sophia (1598-1659) Maria esses pius of (1) = Gabriel Betlen p children 
Palatinate Brunswick Sweden OTER a 


Maa (y 

= Job ght) hia (1623-83) John Sigismund 
ob di FREDERICK WILLIAM (1620-88) ja ( sis 

like of Courland elector of Brandecbure 1640-88, Sonviliam Vi of  (b. and d. 1624) 


sovereign duke of Prussia 1657-88 Hesse- 
1) = Louisa Henrietta of Orange-Nassau; 
(2) = Dorothea of Holstein- 


Glücksburg 


ire Henry Philip Bese SS) Albert gorn $ 5 other 
g) Charles Emi 3 3 other margrave of Schwedt margrave of Sonnenburg — children 
) reece FREDERICK III (1657-1713) S.othet 


elector 1688-1713, king in l z 
Prussia as Frederick I 1701-13 aote eet 7 children 


Win, 
i 
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Taste IV.—Kings in or of Prussia and German Emperors 


Elizabeth Kassel = (1) FREDERICK I (see Table TIT) (2) = Sophia Charlotte of Hanover 
Teta (D'EREDERICK T (er Tobie IM) (D 7 oP Sophia Louisa of Mecklenburg-Schwerin 


Kassel = Louisa Dorothea Frederick Augustus FREDERICK WILLIAM I = Sophia Doroth 
Tiler K oleae ROM eos) T (16886 S (1688-1740) king 1713-40] of Hanover-England 


4 children II Frederica Philippina Sophia Louisa Augustus Amalia Henry 

d, ae Louisa (1716-1801) (1719-65) Ulrica William (1723-87) (1726-1802) 
Frederic! (1714-84) = Charlesof = Frederick (1720-82 (1722-58) = Wilhelmina 
(1707-08) ; Charles Brunswick- William of = Adol: = Louisa of Hesse- 
Frede: Wolfenbüttel Schwedt Fred of Brunswick- Kassel 


rick Wi 
(1710- of Gottorp Bevern 


1 
Charlotte (1713-14); 
Charles (1717-19) 


Elizabeth of Brunswick- = (1) FREDERICK WILLIAM TI (1744-97) (4) = Sophie Dönhoff Henry Wilhelmi Ernest 
(1747-67) (1751- TTO (1758-59) 


Wolfenbüttel king 1786-97 (2) = Frederica of 
Hesse-Darmstadt; = William V 
Frederick duke of York = Frederica (1767-1820) (3) = Julie von Voss; ee Wilhelm (1792-50) of Orange 
raf von Brandenburg 


FREDERICK WILLIAM IIT Frederica Wilhelmina ie ee Henry William (1783-1851) 
le See) vee Fen -1840 (1772-73) a Frederica of (1774-1837) (1780-1841) (1781-1846) = Maria Anna of ` 
(1) + Louisa of Mecklenburg-Strelitz echlenburg Strelite = William II Hesse-Homburg K 
(2) = Auguste von of Hesse-Kassel 7 i} a 
3 children 8 children t 
REDERICK WILLIAM IV WILLIAM I Egt Charlotte Charles Alexandrine Louisa Albert 
a wee king king of Prussia 1861-88 (1798-1860) (1801-83) (1803-92) (1808-70). (1809-72) 
German emperor 1871-88 = Nicholas I = Maria of = Paul Frederick = Frederick (1) = Marianne of 
= Elizabeth of Bavaria Augusta of Saxe-Weimar of Russia Saxe-Weimar of Mecklenburg- of the the Netherl 
Schwerin Netherlands (2) = Rosalie 


von 


FREDERICK a ieee) Louisa (1838-1923) Frederick Charles (1828-85) 2 daughters 
and emperor 1 = Frederick of Baden i} 3 children 


ictoria of Great t Britaii 5 children (Grafen von Hohenau) 
t 


eT wig = (1) WILLIAM IT (1859-1941) Charlotte ae Victoria, 
‘ing and emperor (1860-1919) (8621929) (1: ) 1866-1929) SRR 030) 
iets 1888-1918 | - = Trene of 1) = Adolf of it Constantine 
(2) = Hermine of Reuss of Saxe- Hesse jumburg- of the 
Meiningen ! es 


William (1882-1951) Eitel Frederick `Adalbert Augustus William Oscar 

srona, ne ah 8 eer R C Sophia of eati (1888-1958) Trasoi920) 
= y- = Sophia e  =Sophia ol = = 
Schwerin of Oldenburg Saxe-Meiningen. ay 


2 children 


William (1906-40) Louis Ferdinand (1907- ) ` Hubertus (1909-51 Frederick sindri 
renounces rights 1933 = Grand-duchess Kira a= Mara s Anma von Humboi oa Tes pa O agi ys 
yna of Russia Guinness 


T Dorothea von Salviati 


(2 Prinzessinen von Hohenzollern) Í š Wares 


Michael Marie Cecilie Kyra 


A Mi Ludwig Ferdinand 
Pree ay (1940- ) (1942- ) (1943- ) (1944- ) iets i 
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TABLE V.—The Swabian Line 
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Frederick IV of Zollern (see Table I) 


Frederick V of Zollern (d. 1289) 3 other children 


Frederick VI of Zollern (d. c. 1298) 2 other children Frederick I of Zollern-Schalksburg (d. c. 1302) 
Frederi of Zollern (d. ¢. 1304) Frederick VIII (d. 1333) 3 pe Frederick | of Schalksburg (d. c. 1319) 


itli Albert Fritzli II Frederick IX Frederick Frederick IHI (d. 1378 3 others 
wa) (d. c. 1320) (d. e. 1339) (d. 1379) (A. 1365) 3 : 4 
count of 
B Frederick IV erick V 7 others 
(d. 1377) (d, 1408) 
Frederick X (d. 1412) 4 other children Frederick XI (d. 1401) 4 others Frederick ie 
of Hohenzollern of Hohenzollern (de. 1403) (fl 1435) 
Frederick XII (d. 1443) Eitel Frederick I of Hohenzollern (d. 1439) 4 p 
Jos Nicholas I (d. 1488) 2 others 
reia (d. 1505) Eitel Frederick IT (d. 1512) 4 dks 
Francis (d. 1517) Joachim (d. 1538) Eitel Frederick III (d. 1525) 8 A 
| 
Christopher Gothers Jos Nicholas II Charles T (d. 1576) 
Frederick (d, 1536) (d. 1558) count of Sigmaringen 1534-76, 
of Hoh 1558-76 
sch rede v (1848-1605) Charles n (1547-1606) 4 Chris er (155292) 
count of e] i count 
Sa poeno in fechingen count fohenzollern-Sigmaringen jak lohenzol 
John (1578-1638) 24 others 
John George (1577-1623 ince of Hohenzollern- 3 daughters Jobn Charles 
wine of iiohenzollern- Hechingen 1623 ers Bigmariagen 1623-38 UiS86-1620) (1388-1634) 
Eitel Frederick TI (1601-61) Philip (1601-71) 12 others Meinrad I (1605-81) 2 daughters 
Frederick William (1663-1735) Frederick (1665-1733) $ others Maximilian I (1635-89) 19 others 
Frederick others Joseph Frederi 73-1715) 8 others 
'rederick Francis 10 others Meinrad II (16 
(688-1750) (1717-98) Xavier 
(1719-65) 
5 children d. young Joseph (1702-69) 3 others 
Hemann Frederick Otto (1751-1810) 2 others Charles Frederick (1724-85) 7 others 
Frederic is 1831 11 others 
tederick (1776-1838) 6 others Anton Alois (1762-1831) 
Charles (1785-1853) i 
Prederic m r enzollern-Sigmaringen 1831-48 
pace t Wiliam Constantine (1801-69) piace ak Ee 
Iago! Hohenzollern-Hechingen 
Tesigns sovereignty 1849 Charles Anton (1811-85) 3 daughters 
resigns Edits send 1869 
one (SS 1908) Stephanie (1837-59) Charles (1839-1914) e g Ante gy SESIOA) l. (1845-1912) 
. zol = ii b 
J Atonia of Portugal ero V of ortga E Taal aot = Philip 
i, ‘ied count of 
Flanders 
iam (1864 
1927) Ferdinand (1865-1927 Charles 
TKE of Hohen eead (186s 3937) ie (1870-74 
M; zollern king of Ri Anton Marie (1870-74) 
bon gets of 1914-27 = Marie of (1868-1919) 
Saxe-Coburg 
(Edinburgh) 3 children 
3 daughters: 


pescu sons 


= 1 TI (1893-1953) (2) = Magda 2 younger 
Helen of Greece (1) Carol TE ( i 1 


OP ae 1930-40 
ee ein eae Victor Bias spews 
anuel Tr = ) = 1921- ) = Anna of Bourbon- 
ta Portugal’ °) 7 Margaret of Saxony een) Wares 
bert Douglas doubt 
2 daughters 


3 daughters 4 sons 


1. Elizabeth (1894- ) = George 
II of the Hellenes 

2. Maria (1900- ) = Alexander 
of Yugoslavia 

3. Ileana (1909- ) = Anton 
of Tuscany 
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junior member of the house in 1525; viz., the duchy of Prussia (see 
Prussia). Table III shows the Hohenzollern electors of Branden- 
burg down to 1701, with the earlier branches of Bayreuth-Kulm- 
bach, Ansbach and Kiistrin, together with the dukes in Prussia. 
For the latter Hohenzollern margraves of Bayreuth and of Ansbach, 
which remained as distinct principalities till their cession to Prussia 
in 1791, see Table II. 

In 1701 the elector Frederick III of Brandenburg secured from 
the Holy Roman emperor Leopold I the title “king in Prussia.” 
The change to “king of Prussia” was not formally recognized till 
1772, when Frederick the Great obtained it (see Prussia for the 
history of the royal dynasty). The kings of Prussia retained their 
title of electors of Brandenburg till the dissolution of the Holy 
Roman empire in 1806. In 1871 William I of Prussia became 
German emperor (see GERMANY: History). Table IV shows the 
descent of the royal Prussian and imperial German lines (see fur- 
ther the biographical articles on the individual sovereigns shown in 
‘that table). Both Prussian and German sovereignties were lost in 
1918, at the end of World War I. 

The descent of the Swabian line, which remained Catholic at the 
Reformation, is shown in Table V. It was in this line that the 
name Hohenzollern, as distinct from Zollern, first came into use— 
with Frederick IX. The Hechingen and Sigmaringen branches at- 
tained princely rank in 1623, but surrendered their sovereign status 
to Prussia in 1849. With the extinction of the Hechingen branch 
20 years later, Charles Anton, head of the Sigmaringen, received 
the style prince (Fiirst) von Hohenzollern, without territorial quali- 
fication. His second son, Charles, became prince of Rumania in 
1866 and king as Carol I (g.v.) in 1881; meanwhile the candidature 
of the elder son, Leopold, for the Spanish throne had been one of 
the immediate causes of the Franco-German War of 1870-71. 
Leopold’s son, however, succeeded his uncle in Rumania in 1914, 
where his descendants, who were brought up in the Orthodox faith, 
ruled till 1947. 


See J. Grossmann, Genealogie des Gesamthauses Hohenzollern (1905).* 


HOHOKAM, the name of an American Indian tribe which 
lived long ago in the semiarid region of central and southern Ari- 
zona, The word Hohokam is of Pima Indian ‘origin and means 
“the people who have gone.” It has been adopted as the name 
of this old tribe whose accomplishments have been brought to light 
through archaeology. 

No one knows exactly when the Hohokam’s history began or 
what their origin was, but there are reasons for believing that they 
were descendants of early hunters and food gatherers who lived 
in the southwestern United States before the time of Christ. A 
village way of life was firmly established by the beginning of the 
Christian era.” From this time on for at least 1,500 years the his- 
tory of the tribe has been painstakingly traced and pieced together 
through excavations in its villages. 

Hohokam history was sharply influenced by the desert environ- 
ment in which it developed. The heartland, along the broad flat 
valleys of the Gila and Salt rivers, was hot and low in rainfall, but 
the ground was incredibly fertile and the rivers ran permanently, 
fed by mountain water from the east. The combination of living 
water in shallow stream channels, nearby flat and rich lands and 
an enterprising people resulted in the development of agriculture 
by canal irrigation. It was this achievement in large-scale sys- 
tematic irrigation, unsurpassed in North America, that brought 
fame to the Hohokam as engineers and farmers. 

By about A.D. 700 canal systems were in use, and before A.D. 
1400 the network of canals reached their greatest extent. In the 
Salt river valley, aggregate canal length was probably in excess of 
150 mi. Ditch widths were 30 ft. or more and depths to 10 ft. 

have been noted. These were dug by hand because the Hohokam 
had no mechanical earth movers or beasts of burden. This was 
truly a monumental accomplishment in planning and execution, 
and it hints that these Indians were strongly organized politically to 
create what may be regarded as an intervillage public waterworks 

program long before the arrival of Europeans. 

The principal crops were corn, beans, squash and cotton. These 
foodstuffs, produced in abundance and supplemented by game, 
blessed the Hohokam during most of their history with compara- 
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tive economic security. Through the centuries their villages 
in size, their material arts flourished and Hohokam influence A 
neighbouring tribes increased. ong 

The archaeological record reveals that the Hohokam develo 
their unique achievements slowly through many centuries of time, 
Scholars have divided the history of this people into four stages— 
the pioneer, colonial, sedentary and classic periods—which broad) 
express, by the names applied, the transitions through which the 
society passed, Although from the beginning the Hohokam were 
living in pit houses, making pottery and growing corn, it was not 
until about A.D. tooo that the culture reached its pinnacle, It was 
then that the tribe’s greatest artistic expression is seen in the weay. 
ing of cotton cloth, the carving of stone, shell and bone and the 
making of pottery. At that time too, and for several centuries 
thereafter, the Hohokam developed their greatest ability to ex. 
tract a livelihood from the soil and were strongest socially and 
politically. After about 1400 Hohokam society declined, the large 
populous centres broke up and the record becomes dim. No one 
knows certainly why this happened. 

Hohokam architecture consisted of flimsy structures of wood, 
brush and clay built over a shallow pit dug into the ground. These 
are known as pit houses. Each house was an independent unit, 
probably sheltering a single family, and because the buildings were 
widely scattered, Hohokam villages were rambling and exhibited 
little or no plan, Changes in the shape of the floor and in the 
method of roofing through the centuries have been determined, bit 
the principle of lowering the floors below ground level was ad: 
hered to throughout Hohokam prehistory. Formal religious archi- 
tecture evidently did not exist. 

The dead were cremated, and the ashes of the deceased were 
placed in pits in the ground or in jars which were buried. Mortu- 
ary offerings of pottery, ornately carved stone objects and shell 
jewelry often accompanied the ashes, This custom of burning the 
dead destroyed most of the evidence needed to determine the phys- 
ical appearance of the Hohokam. An exceptional discovery of 
Hohokam mummies in Ventana cave in Arizona revealed that they 
closely resembled the modern Papago and Pima Indians. 

An interesting and significant sidelight of the Hohokam is the 
fact that they were in communication with the Indians far to the 
south in the Mexican highlands. This resulted in the direct m- 
portation of objects, such as copper bells and mosaic plaques 0r 
mirrors, and in the borrowing of ideas, such as a ball game play 
in a large oval court with earth embankments. A ball of native 
rubber, possibly used in this game, dating from about 1100, was 
found in Arizona. The time of strong Mexican influence broay 
coincides with the peak of Hohokam achievement. Beart | 

They left no written records and had.no system of noting o | 
passage of time—at least not any which has survived. For ny 
reasons the dating of their remains has to be done by the stan 
archaeological procedures of stratigraphy, comparison with 0 
cultures of known age and through the presence of trade goods: 
of known age. The most famous village was Snaketown, 7 w 
Gila river southeast of Phoenix, Ariz., in which more than 4r 
years of Hohokam history have been recovered. nding 

Not all of the Hohokam lived in the fortunate erk i 
provided by the fertile and well-watered valleys of the GNA" 
Salt rivers. There were some who settled in the harsher ott 
ment of what is now the Papago Indian reservation west 0 depe 
Ariz. Little surface water and arable land forced them to f oli- 
more heavily upon natural plant foods than on the yield ot, 
vated products, and as a consequence there were nO large el of 
or concentrations of population. In most respects the 
cultural attainment was below that of their river kinsmen 
of the rigours of the environment. ologi | 

What happened to the Hohokam has long puzzled archae the 
The answer that best fits the facts known about them 1$ A 
Pima and Papago Indians, who inhabit southern Arizona, 
living descendants of this famous culture. 

See also INDIAN, Nort American: Culture a 

Bmtiocrarny—H. S. Gladwin, Emil W. Haury, E- B- S% Me 
Nora Gladwin, “Excavations at Snaketown, Material Cult cient In 
lion Paper, no. xxv (1937); Emil W. Haury, “Arizona's 


re tht 


Provinces. 
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; i » Natural History, vol. liv, no. 7, pp. 300-31 
pian Builders tin, George I. Quimby and Donald Coller Indian 
p ‘Columbus (1947) 3 H. M. Wormington, Prehistoric Indians of 
P Southwest “Popular Series, no. 7 (1947); Emil W. Haury et al, 

Tie Stratigraphy and Archaeology of Ventana Cave, Arizond (1950) ; 
P.H. Ezell, “Is There a Hohokam-Pima Culture Continuum?” Ameri- 
‘an Antiquity, vol. 29 (1963). (E-W. H.) 
H0J0, the name of an illustrious family of medieval Japan, 

tablished by Tokimasa (1138-1215) of the Taira clan. In the 
oth century he adopted the new family name of H6jo, derived 

from his domain in eastern Japan. The H6jo political career was 
hunched when Minamoto Yoritomo (g.v.) was arrested by the 

Taira and placed under the guardianship of Tokimasa. But an 

aliance of the Hojo and Minamoto, achieved through the marriage 

o Yoritomo and Tokimasa’s daughter, laid the basis for a success- 

fulrevolt against Taira power (1180-85). The Hōjō then assisted 

Yoritomo in setting up the Kamakura bakufu (q.v.), or military 

government. In 1205 Tokimasa assumed the position of regent 

for the shogun, an office which was held until 1333 by nine suc- 
cessive members of the Hojo family. The descendants of Toki- 
masa, by dominating the military regime at Kamakura, were also 
able thereby to control the imperial government and court at Kyoto 
formore than a century. The Hojo regents were usually able ad- 
ministrators and contributed greatly to the extension of feudal 
power in 13th-century Japan. Though the Hōjō ascendancy was 
finally destroyed, together with the Kamakura bakufu, in 1333, the 
family endured as a leading military house for several centuries 
afterward. See also JAPAN: History: The Development of Feudal- 
ism, (Hn. Ky.) 
HOKAN, a family of North American Indian languages first 
proposed by R. B. Dixon and A, L. Kroeber in 1913. It then in- 
duded eight small subfamilies in California: Shasta, Achomawai, 

Karok, Chimariko, Pomo, Yana, Esselen and Yuman. Later 

(1915) Kroeber added Salinan and Chumash (California), Washo 

(Nevada), and'Seri and Tequistlatecan (Mexico). Edward Sapir 

(1917) linked Hokan to the Coahuilteco and Karankawa and to 

the Subtiaba-Tlappanec languages of Nicaragua. This large fam- 

ily, which he named Hokan-Coahuiltecan, was then said (by Sapir) 
lobe related to Siouan and Caddoan (of the Plains) and Musko- 
gean and Iroquoian (of the eastern woodlands) in the greater 

Hokan-Siouan stock (see CENTRAL AND NORTH AMERICAN LAN- 
AGES; AMERICAN ABORIGINAL LANGUAGES). 

pat Hokan and Sapir’s Hokan-Coahuiltecan have gained 

"ila among linguists, even though the published evi- 

Shuang ar from complete. The evidence for the greater Hokan- 

nen is aa aan Sah will be required before 

esis can be fully evaluated. 

Pa. anes et al., Linguistic Structures of Native America, Vik- 
river “Lan lications in Anthropology no. 6, pp. 16-21 (1946); H. E. 
HO: guage,” Indians of North America (1961). (H. HR.) 

a Ms MICHAEL (1874-1944), U.S. orthopedic surgeon, 

ful de incolnton, N.C., on June 28, 1874. He took his 
i1805, iia from the’ University of Virginia, Charlottesville, 
ame ae i araea at Atlanta, Ga., after 1897. Hoke soon be- 
is contribute e leading orthopedic surgeons in the world, among 
tWisted SR ihe! being new operative methods of straightening 
ias and ie He was one of the founders of the Shriners hos- 

Atlanta fro as chief surgeon of the Scottish Rite hospital in 

at anie ee in 1915. He became chief surgeon 

sving thek PE Ga., Infantile Paralysis foundation in 1931, 

tice, R ta ve years before he resigned to resume private prac- 

Orthopedic es in 1937, Much of Hoke’s outstanding work in 

children ran, was done without charge for thousands of crip- 

c on Sept atten? the United States, He died at Beaufort, 

an KAIDO, the name of a group of islands (one large island 


a 
8 


oF 


a > , 
institutes maa adjacent islands) in northern Japan. Hokkaido 
ite of 39 an autonomous administrative division (do), with an 


he sqmi., comprising 21% of Japan’s land territory. 
d wae of 5,171,769 (1965) was but 5.3% of the national 
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populations on the southern coasts, serious Japanese settlement did 
not begin until 1869, when the division, then called Yezo, was re- 
named Hokkaido. Prior to 1945 the Hokkaido government ad- 
ministered some of the Kuril Islands (g.v.), which were ceded to 
the U.S.S.R. under the terms of the Yalta agreement. 

The present economic development includes agriculture, mining 
and fisheries. The agrarian population accounts for 40% of the 
total. Rice is the first crop. Soy and kidney beans, oats, barley, 
hay and white potatoes are important. Thirty per cent of Japan’s 
coal is mined there. See JAPAN. (R. B.H.) 

HOKUSAI, KATSUSHIKA (1760-1849), Japanese painter, 
one of the greatest masters of the popular school (Ukiyo-e), was 
born in Edo (Tokyo). He was adopted into an artisan family and 
apprenticed at an early age to a wood engraver. At 18 he entered 
the studio of Katsukawa Shunshé, considered one of the foremost 
artists of the day, to learn the art of designing woodcuts. He was 
given the art name of Katsukawa Shunrd, but Hokusai was an 
eccentric, and a quarrel with his master resulted in his changing 
his name and launching out on a career for himself, Then began 
a period of intensive study, for Hokusai, a man of great vitality 
and a terrific worker with an insatiable curiosity, allowed nothing 
to escape his searching eyes: no scene was too small or too sublime 
to escape his brush. He lived in poverty most of his life, and in 
his later years proudly called himself the “peasant of Katsushika.” 

During his lifetime Hokusai used more than 30 different names 
and is said to have lived in more than go houses, moving only 
when the place was too dirty to clean or the landlord would no 
longer extend credit. 

Hokusai illustrated large numbers of books, and his famous 
Manga, sketches and caricatures from life, appeared in 15 volumes 
during the years from 1812 to 1875. Outstanding among his 
colour prints, the “Thirty-six Views of Fuji” is generally con- 
sidered the culmination of Hokusai’s art. The set contains 46 
prints in all and was published between 1823 and 1829. Other 
series issued around this time were “Views of Famous Bridges,” 
“Waterfalls of the Provinces” and “Pictures of Flowers and Birds.” 
A set, designed in upright format, commonly called the “Imagery 
of the Poets” is among his masterpieces. These designs are ex- 
ecuted in the great landscape tradition and are full of a poignant 
beauty. Hokusai also designed some superb large sheets pub- 
lished separately, and his surimono (greeting card) prints are un- 


BY COURTESY OF THE ART INSTITUTE OF CHICAGO, CLARENCE L. BUCKINGHAM COLLECTION 
“VIEW OF FUJI IN STORM’’ BY KATSUSHIKA HOKUSAI FROM HIS SERIES 


“THIRTY-SIX VIEWS OF FUJI" (1823-29), IN THE ART INSTITUTE OF CHI- 


CAGO 
equaled for delicacy. When Hokusai was in his 70s his finest 
book, the Hundred Views of Fuji, was published in monochrome}; 
the designs are full of extraordinary originality. i 
Hokusai possessed great powers of observation and characteriza- 
tion, a singular technical skill and untiring industry. He was an 
eager student to the end of his life and at the age of 75 wrote Once 
Hokusai, Today the Old Man Mad About Drawing. Bs 
v— illier, Hokusai (1955); J- A. Michener, e 
a Soa J. Holmes, Hokgest (1901). (M.O. Gs.) 


HOLBACH—HOLBEIN 


Holbein had visited the Netherlands, but ignorance of his Aj 
burg predecessors precludes any real evaluation of the immedi, < 
sources of his style. 

A visit in r501 to Frankfurt am Main, where, with the assistance 
of Sigismund Holbein and Leonhard Beck, he painted the hi 
altar of the Dominican monastery (Frankfurt, Stidelsches Ing 
tut), initiated a new stylistic phase which includes also the 
Kaisheim altar (1502, Munich) and the “Basilica of St, Payp 
(1502, Augsburg): These paintings’ have much: greater depth 
than before, with a freer grouping of highly individualized figures 
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HOLBACH, PAUL HENRI THIRY, Baron D (1723- 
1789), French philosopher and man of letters, celebrated for his 
outspoken atheism and materialism, was born at Edesheim, near 
Landau in the Palatinate, in Dec. 1723, and baptized as a Roman 
Catholic. His family, German in origin, was French in its loyalties, 
and his uncle F. A. d'Holbach, to whom he owed: his fortune and 
whose surname he added to that of Thiry, was a naturalized French 
subject. After spending some time in Paris, Paul Henri com- 
pleted his education at the University of Leiden, where he made 
the acquaintance of Mark Akenside and John Wilkes. He re- 


turned to France and was naturalized in 1749. His intellectual in- 
terests were first displayed in the field of geology, mineralogy and 
metallurgy. For Diderot’s Encyclopédie, starting with the second 
volume, published early in 1752, D’Holbach wrote articles on 
diverse scientific subjects, eventually publishing 376 in all. He 
became a prominent figure in French intellectual society, facil- 
itated in this by his considerable fortune, which enabled him 
to make his table a meeting place of the philosophes, notably of 
Diderot, D’Alembert, Helvétius, Raynal, Grimm, Buffon, Marmon- 
tel and, fora time, J. J. Rousseau. He became before long the most 
advanced and outspoken of their number. In 1761 he published, 
under the name of his then deceased friend Nicolas Antoine Bou- 
langer, Le Christianisme dévoilé (reprinted 1766 and 1767), an 
open and sustained attack on Christianity as contrary to reason 
and nature. Nine years later, over the name of J. B. Mirabaud 
(the late secretary of the Académie Frangaise), he published his 
Système de la nature (1770), the most celebrated 18th-century 
exposition of atheism, materialism and determinism. Here he un- 
ambiguously asserts doctrines which his predecessors had hinted 
at: all causal relationships are simply relationships of motion; 
man is entirely a machine; the soul is a false notion; free will is 
nonexistent; the arguments for the existence of God, whether pro- 
posed by Christians or deists, are totally false; religion is harmful 
as well as untrue. The wise man’s course is to accept necessity 
and to follow nature. The non sequiturs and inconsistencies which 
abound in the work did not prevent it from being sensational in 
its impact on public opinion. It provoked replies and challenges, 
notably from Voltaire, whose deistic position now appeared con- 
servative, and had a great influence on Goethe and later on Shelley. 
Of D’Holbach’s other works the most significant is his Système 
social (1773), in which he outlines principles of morality and 

politics on a utilitarian basis. ý 
See W. H. Wickwar, Baron d'Holbach: a Prelude to the French 
Revolution (1935); P. Naville, Paul Thiry d'Holbach (9p). > 
T. 5. 


HOLBAEK, a town and amt (county) in northwest Zealand 


(Sjaelland), Den. The amt boundary extends in an arc across 
moraine land from Isefjord to Musholm bay. The coast is noted 
for its tonguelike peninsulas (e.g., Sjaellands Odde) and islands 
(e.g., Sejeré and Samsé). Area 676 sq.mi. Pop. (1960) 127,747. 
The fertile clay loams raise fine crops of barley, wheat, and 
fodder- and sugar-beet. Dairying and pig raising are traditional. 
The principal settlements are Holbaek, the county town (pop. 
15,475 in 1960 including suburbs), Kalundborg (9,763) and 
Nykobing (4,803), each a historic town, fishing port and resort. 
Holbaek has a bacon factory, fish cannery, grain mill and iron 
foundries. The town museum has farmsteads, workshops and 
merchants’ houses of former times. . (Ha. T.) 
HOLBEIN, HANS, rue Exper (c. 1465-1524), was the 
senior member of a family of painters that included also his brother 
Sigismund and his sons Ambrosius (c. 1494-1519/20) and the 


—often portraits—in rather lively movement. It has been sug. 
gested that this new manner was perhaps inspired by a contac 
with the early work of Mathias Griinewald in Frankfurt, 

Ina third and last phase, after 1510, including the St, Catherine 
altar (1512, Augsburg), the St. Sebastian altar (1516, Munich) 
and the “Fountain of Life” (1519, Lisbon), Holbein began to we 
Italianate ornament and evolved a compromise between the late 
Gothic and Renaissance styles similar to that of Gerard Dayid in 
Bruges. But he then found himself overshadowed by masters 
whose grasp of the Italian idiom was sounder than his own, In 
1517, having fallen into financial difficulties, he withdrew from 
Augsburg to Isenheim, where he died. 

Holbein’s honesty and insight as a portraitist are best seen in 
his many silverpoint drawings (Basel, Berlin; self-portrait in this 
medium at Chantilly); it is clear that the incomparable portraiture 
of his more famous son must have owed much to his teaching, He 
also made designs for glass painting, and windows were designed by 
him in Eichstätt cathedral (1502) and in the churches of St, Ulrich 
at Augsburg and St. James at Straubing. 

See C. Glaser, Hans Holbein der Ältere (1908). (D. Ko) 

HOLBEIN, HANS, THE Youncer (14977-1543), German 
painter and designer for printers and craftsmen, best known for 
his portraits and historical scenes, was born at Augsburg in 149) 
or 1498. He was the son of the painter Hans Holbein the elder, 
the nephew of the painter Sigismund Holbein and the youngtt 
brother of the painter Ambrosius Holbein. 

Holbein the elder sent both his sons on their travels about 15147 
14 and their first stopping place is thought to have been Constants 
In 1515, Hans Holbein the younger was in Basel and there both 
brothers entered the workshop of the painter Hans Herbster. 

In the spring of 1517, commissions, from the magistrate Jac 
von Hertenstein took Hans Holbein to Lucerne. His first joumey 
to Italy (Lombardy) for study purposes was taken about 1518-1): 
He was evidently influenced there not only by works by Manteght 
and other north Italian engravers but also by Lombard b 
styles and by the paintings of Leonardo da Vinci and his rae 

In Sept. 1519, the young artist was received as master into 
painters’ guild in Basel, and a year later he became @ Cl ido 
the town’ and married the W! 
Elsbeth Schmid.) In 15? i 
worked for the municipality fs 
Solothurn: In- Sept. a 
spent some time. aro 
Bente and in the early SW 
mer of 1524 went to ad 
probably also Avignon, 1? y 

Furnished with letters 0 
ommendation | from 
Holbein wandered, in the ee 
of 1526, through the Ne 
and visited Antwerp. In 


he crossed to England, ae 
found a friendly pe bio 
Thomas More, who 100 
into his, home in» Chelse: 

In the summer of sa aad 
bein returned to oe at | 
acquired a house 10 St ced th 
In 1528-29 he experien og 
fury of the iconoclaste e, p 
1529, Holbein was apparently in Milan for the seco? 

1531 the artist bought another house in Basel. 


famous Hans Holbein the Younger (q.v.). Nothing is known of 
his early life and training, but he was married and established as a 
painter in his native Augsburg by about 1493. His early works, 
which include the Weingarten altar (1493, Augsburg cathedral), 
the St. Afra altar (1495, parts in the bishop’s palace at Eichstatt 
and in the Basel museum), the picture called the “Basilica of St. 
Mary” (1499, Augsburg) and a Passion series in 12 scenes 
(Donaueschingen), are characterized by deep, rich colouring and 
by balanced compositions of figures moving slowly and deliberately 
on a narrow stage. They show a knowledge of the art of Rogier 
yan der Weyden which has led some authorities to suppose that 


ONE OF THE WoopcuTS DESIGNED 
BY HANS HOLBEIN, THE YOUNGER, 
FOR THE “DANCE OF DEATH" 


i HOLBEIN 


A payment was made to Holbein in Basel in Oct. 1531, but the 

document, dated Sept. 1532, shows him to have been once 
re in London, where he first worked chiefly for the German 
merchants of the Steelyard. About 1 536, he seems to have entered 
court service, In March 1538, he was in Brussels, on a commis- 
sion from Henry Vil; in June he was in Le Havre and in August 
jn Nancy and Joinville. He spent September to October of that 
year in Basel, where the city council offered him a pension, The 
same autumn, however, he returned to London by way of Paris. 
jn July and Aug. 1539, he was once more on the continent and, 
commissioned by Henry VIII, painted a portrait of Anne of Cleves 
at Schloss Düren, near Aachen. 

Between Oct. 7 and Nov. 29, 1543, Holbein died in London dur- 
inga plague epidemic. He left two illegitimate children there. His 
egitimate sons Jacob and Philipp were both goldsmiths. Descend- 
ats called Holbein, mostly goldsmiths, were long to be found in 
England, France, Italy and Portugal. 

One would expect to find the artistic influence of his father in 
Holbein’s early work, and this is in fact present in a small Madonna 
witha Mantegnesque frame of putti (children) in Basel (1514) 
and in the portrait of the painter H. Herbster, which is also in 
Basel (1516). It is disputed, however, whether these two pictures 
are the work of Hans the Younger or his brother Ambrosius, It 
is with the imaginatively painted table for Hans Baer in Zürich 
(i515) and the free marginal drawings in a copy of Erasmus’s 
Lous Stultitiae (1515, Basel) 
that Holbein the younger first 
appears as a definite artistic per- 
sonality, A “Christ Carrying the 
Cross” (hitherto ascribed to 
Herbster) with a “Crowning 
With Thorns” on the back (1515, 
Basel) and the 1516 portrait of 
the Burgomaster Meyer and his 
wife (Basel) show the young art- 
ist as a disciple of the conven- 
tional early Renaissance. At the 
“me time, he had naturalistic 
tendencies, these showing them- 
selves. most freely in the two 
te Renee, on a double-sided 

oimaster’s sign (1516, 
Basel). About 1516-17 he a, 
an to work in woodcut for 
ok decoration and to design 
aintings on glass, 
NA the end of the second decade of the century, Holbein 
Seested in a international a ars T sann 
i a small “Fall of Man” of 1517 (Basel). 

py impetuous scenes of a Basel Passion altarpiece and 
tanples Sega for a “Christ Crucified” (Berlin) are extreme 
Tied y this mannerist tendency. The two leaves of the 
1517 chs arpiece (Freiburg) also incline in this direction. The 
or) ah of the youthful Benedikt von Hertenstein (New 
ce oes that this extreme mannerism was overcome. Only 
stein ans Copies remain of the façade paintings for the Her- 
cate use in Lucerne, There Holbein returned to a quieter 

of 

Mantegna (“Triumph of Caesar”), The eight scenes of an- 
iniscence assion altarpiece represent a classicism in which 

strivin S of Mantegna and Diirer combine with Holbein’s 
‘last Su E toward simplicity and breadth of style. Leonardo’s 
ted sie! inspired Holbein to a picture on the same subject, 
a in Basel. Holbein was preserved from the dangers of 

at that time by the clearsighted realism that is illus- 
sii “Christ in the Tomb” of 1521 (Basel). 
tÉ Bonifaci ait of Johannes Xilotectus of 1520 (Nürnberg), that 
of Erasmu, us Amerbach of 1519 (Basel) and the full-face portrait 
Vith the 4,0! 1523 (Longford castle, Wiltshire) are shot through 
tenstein nanistic spirit and are connected in style with the 
Bra, Portrait of 1517. In the contemporary profiles of 
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early Italian Renaissance. The “Solothurn Madonna” (1522) and 
the “Burgomaster Meyer's Madonna” in Darmstadt, Ger., (pre- 
liminary sketch in Basel, repetition in Dresden) are classical com- 
positions of almost symmetrical balance. Two half-length pictures 
in Basel dating from 1526, the “Venus” and the “Lais of Corinth,” 
again show reminiscences of Leonardo. Connected with them in 
conception and style is the portrait of a musician in Berlin. 

Between 1519 and 1526, Holbein gave more time to book and 
craft design. At this period he was probably already busy with 
plans for the two series of woodcuts, the “Dance of Death” (41 
pictures) and the Old Testament illustrations (g2 pictures), 
neither of which were brought out until 1538, by K. and M. 
Trechsel in Lyons. In addition, he designed numerous title pages, 
initials, etc., for Basel printers. 

Two types are to be distinguished, at this period, in Holbein’s 
decorative painting ior buildings. In the ornament of the wall 
decorations for the house “Zum Tanz” (Basel, 1520-22; de- 
stroyed) Holbein, remembering Lombard prototypes in antique 
style, exploited all the possibilities of a playful fantastic illu- 
sionism, which breaks up the architectural planes with rich imagi- 
nation. On the other hand, in the interior frescoes for the walls 
of the great council chamber in Basel (first payment made in June 
1522), Holbein concentrated on the serene, closely organized 
design of classical fresco; some original fragments, sketches and 
numerous copies still bear witness to the work, The painting on 
the organ in Basel cathedral (1523-24) shows similar charac- 
teristics. 

During his first stay in England (1526-28), Holbein painted a 
number of portraits which follow the severely objective lines of 
the Erasmus pictures, but which show a greater degree of detach- 
ment and calm. Outstanding examples of this new style of por- 
traiture are the half-length Thomas More (New York city), 
William Warham (London; variant in Paris) and Henry Guildford 
with his wife (Windsor castle; copy in New York), all from the 
year 1527. There are coloured drawings for most of these and 
for the portraits enumerated below (largest collection in Windsor 
castle), marvelous in the soft distinctness of their contours, the 
economy of their modeling and their passionate objectivity. 

In the portrait of the astronomer Niklas Kratzer (1528; Paris), 
Holbein attempts a certain “interior” mood by including the 
scholar’s study and his instruments, the intention being to bring 
out the characteristic features of the subject. The double portrait 
of Thomas Godsalve and his son (1528; Dresden) displays an 
expressive kind of rhythmical grouping. 

Everything which Holbein there tried out separately is brought 
together in the Thomas More family group, which consists of ten 
figures in an interior. Unfortunately, it exists no longer, but an 
outline drawing (1527 or 1528; Basel), seven portrait studies 
(Windsor) and several copies still give an idea of its appearance. 
In 1527 Holbein was in charge of the festal decoration of a hall 
in Greenwich, London, and also painted a battle scene. 

To the beginning of Holbein’s third stay in Basel belong por- 
traits of a more intimate, private character: the “Holbein Family” 
(copies in Glarus, Switz., and Lille, Fr.), which is broadly painted 
on paper, the unfinished half-length picture of a woman with her 
hair loose (Basel) and the portrait of a burgher’s wife (copy? The 
Hague). Some miniatures and various craftsmen’s designs may be 
assigned to the same period; the most important of them is the 
glass design with ten scenes from the Passion (before 1528). Hol- 
bein’s chief concern, however, was the completion of the frescoes 
in the great council chamber, Basel. 

The portrait of Georg Gisze, (1532; Berlin) must have been 
painted soon after Holbein’s return to England. This is allied in 
style to the 1528 interior portrait of the astronomer, and he ex- 
tended the method to the double portrait in the monumental 
interior of the “Ambassadors” (1533; London). He also painted 
a great number of half-length portraits, which show a constant 
advance in simplicity and objectivity: Hans von Antwerpen (1532 
Windsor), Dietrich Born (1533; Windsor), two members of the 
Wedigh family (1532, Chicago; 1533, Berlin), Robert Cheseman 
(1533; The Hague), Charles de Solier (Dresden), Cyriacus Kale 
(1533; Brunswick), Dirk Berck (1536; New York city), and 
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Richard Southwell (1536; Florence). Many of Holbein’s most 
beautiful drawings and miniatures are among his portraits. 

For the Steelyard, Holbein did frescoes and decorative work. 
The two grisaille frescoes, “The Triumphs of Wealth and Poverty,” 
are lost, but they have come down to us through a preliminary 
sketch in the Louvre and later copies by Federico Zuccaro and 
others. There, Holbein apparently turned to account reminis- 
cences of Mantegna’s “Triumphal Procession of Caesar” and 
Dürer’s “Triumphal Car of Maximilian.” For the entry of Anne 
Boleyn, Holbein ornamented the Steelyard with a figurative festal 
decoration representing the Parnassus (preliminary drawing of 
1533 in Berlin). His most mature religious work, the Venetian- 
inspired “Noli me tangere,” in Hampton court, Eng., probably 
dates from the same period. 

Most of Holbein’s last works were commissioned by Henry VIII. 
Half-length court portraits predominate, and for these the artist 
had developed a formula of great vitality: Jane Seymour (1536, 
Vienna), Henry VIII (1537, Althorp), Thomas Howard (Wind- 
sor), Anton the Good of Lorraine (Berlin), Anne of Cleves (1539, 
Paris), Henry VIII (Rome), John Chambers (Vienna). 

A number of miniatures (the king’s wives, Charles and Henry 
Brandon, etc., in London, Windsor, Munich, etc.) also date from 
about 1540. Besides these official portraits, there are others of a 
more intimate character: Simon George of Quocoute (Frankfurt 
am Main), the prince of Wales (New York city, Basel) and the 
full-length Christine of Denmark (1538, London). 

In this last period, Holbein also created monumental group pic- 
tures—besides a rather dry mass scene, “Henry VIII Confers a 
Charter on the London Barber Surgeons’ Guild” (1541?; London, 
Barbers’ hall; much damaged), and the lost group portrait of 
Henry VIII with Jane Seymour and his parents, which was one 
of the wall paintings commissioned for the palace of Whitehall 
(part of 1537 sketch at Chatsworth, and copies), 

See also references under “Holbein, Hans” (the younger) in the 
Index. 

Brsriocrarny.—C. van Mander, Het Schilder Boeck, 2nd ed. (1617- 
18) ; J. von Sandrart, Deutsche Academie (1675) ; C. W. Reid, Designs 
for Goldsmiths by Hans Holbein (1869) ; A. F. G. A, Woltmann, Hol- 
bein and his Time (1868; Eng. trans, 1872); H. A. Schmidt, “Die 
Gemälde Hans Holbeins . . . . im Basler Grossratssaal und am Her- 
tensteinhaus in Luzern,” Preussisches Jahrbuch (1913) and “Holbein” 
in Thieme-Becker Kiinstlerlexikon (1924) ; A. Goette, Holbeins Toten- 
tanz (1897) ; R. G. Schneeli and P. Heitz, Initialen von Hans Holbein 
(1900) ; G. S. Davies, Hans Holbein the Younger (1903) ; P. Ganz, 
Hans Holbein (1912), The Paintings of Hans Holbein (1937; Eng. 
trans. 1950); A. B. Chamberlain, Holbein the Younger (1913); K. 
Zoege von Manteuffel, Holbein, der Zeichner fiir Holaschnitt und 
Kunstgewerbe (1920) ; U. Christoffel, Hans Holbein (1950) ; W. Stein, 
Holbein (1929) ; W. Waetzoldt, Hans Holbein der Jiingere: Werk und 
Welt (1938); K. T. Parker, The Drawings of Hans Holbein .... at 
Windsor Castle (1945). (Ep. Rr.) 

HOLBERG, LUDVIG HOLBERG, Baron (1684-1754), 
who may be called the founder of Danish literature, was born at 
Bergen, Nor., on Dec. 3, 1684. Both his parents died in his child- 
hood, and in 1695 the boy was taken into the house of his uncle, 
who sent him to the Latin school and prepared him for the pro- 
fession of a soldier, but he was soon adopted by his cousin and went 
to live with him up in the mountains. His great desire for in- 
struction, however, led to his being sent back to Bergen, There 
he remained, eagerly studying, until the destruction of the city by 
fire in 1702, when he was sent to the University of Copenhagen. 
But he soon exhausted his resources and, having nothing to live 
upon, went back to Norway, where he accepted the position of 
tutor at Voss. As soon as possible he returned to Copenhagen 
where, in 1704, he took his degree and worked hard at French, Eng- 

lish and Italian. But he had to earn his living and became a tutor 
once more, with the vice-bishop of Bergen. The vice-bishop had 
traveled extensively, and the reading of his itineraries and note- 
books awakened such a longing for travel in the young Holberg 
that at the close of 1704, having scraped together 60 thaler, he 
boarded a ship for Holland. At Aachen he fell ill and, suffer- 
ing greatly from weakness and poverty, had to make his way 
back to Norway on foot. Ashamed to be seen so soon in Bergen 
he stopped at Kristiansand, where he lived through the winter, sup- 
porting himself by giving lessons in French, In the spring of 
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1706 he journeyed through London to Oxford, where he studied 
for two years, gaining his livelihood by giving lessons on the violin 
and flute. He mentions, with gratitude, the valuable libraries rh 
Oxford, and said it was while he was there that it first occurred bo 
him “how splendid and glorious a thing it would be to take a place 
among the authors.” 

Through London and Elsinore he reached Copenhagen again and 
began to lecture at the university; his lectures were attended but 
he received no money. He was asked in 1709 to conduct a rich 
young gentleman to Dresden, and on his return journey he 
lectured at Leipzig, Halle and Hamburg. 

Once more in Copenhagen, he undertook to teach the children 
of Admiral Gedde. In 1710 he took a post at Borch college where 
he wrote his first work, Jntroduction til de fornemste europacish 
Rigers Historie (1711). This, and two essays presented to King 
Frederick IV, led to his receiving the title of professor and the 
Rosenkrantz grant, the holder of which was expected to travel, 
Holberg accordingly started in 1714 and visited, chiefly on foot, 
many of the great cities of Europe. From Amsterdam he walked 
through Rotterdam to Antwerp, took a boat to Brussels and on 
foot again reached Paris. Walking and skating, he proceeded in 
the depth of winter to Marseilles, and on by sea to Genoa. On this 
voyage he fell ill and nearly died. On his recovery, he pushed 
on to Civitavecchia and Rome. When the spring had come, being 
still poor and in feeble health, he started homeward on foot by 
Florence, across the Apennines, through Bologna, Parma, Piacenza, 
Turin, over the Alps, through Savoy and Dauphiné to Lyons, and 


finally to Paris. ; 
After a month in Paris he walked on to Amsterdam, took sail 
to Hamburg and so returned to Denmark in 1716, there publishing 
his Introduction til Natur-og Folkeretten. At last, in 1717, his 
talents were recognized by his appointment as professor of mela: 
physics at the University of Copenhagen, and in 1720 he was pro- 
moted to the lucrative chair of public eloquence, which gave hima 
seat in the consistory. His pecuniary troubles were at an end, 
Hitherto he had written only on law, history and philology, 
although in a Latin controversy with the jurist Andreas Hojer of 
Flensburg, his satirical genius had flashed out. But now, and 
until 1728, he created an entirely new class of humorous lit- 
erature under the pseudonym of Hans Mikkelsen. The seriocomit 
epic of Peder Paars, the earliest of the great classics of the Dani 
language, appeared in 1719. This poem was a brilliant satire on 
contemporary manners and enjoyed an extraordinary success. i 
the author had offended in it several powerful persons who threats 
ened his life, and, if Count Danneskjold had not personally m 
terested the king in him, Holberg’s career might have A HA 
untimely close. During the next two years he publishe fist 
shorter satires. In 1722 Holberg became associated with i i 
Danish theatre in Grönnegade, Copenhagen, where, in Sept. 1 i 
Danish translation of L’Avare was produced. For 100 years © 
plays had been acted in Denmark except in French and Germani 
but Holberg now determined to use his talent in writing Dan 
comedy. The first of his original pieces performed Mie i 
politiske Kandestéber (“The Pewterer Turned Politician J, athe 
before the end of 1722 he produced Den Vaegelsindede ip 
Waverer”), Jean de France, Jeppe paa Bjerget and Me 
Westphaler. Of these five plays, four are masterpieces. “ah 
took no rest, and before the end of the next year Barselstue 
Den ellefte Junii had been added to the new theatre juding 
tory, followed during the next four years by 13 more, 7 asmi 
Jakob von Thyboe, Den Stundeslöse (“The Fidget ); jampes 
Montanus, Henrik og Pernille, Ulysses von Ithacia and Me us t 
But in spite of this unprecedented blaze of dramatic geni osing 
theatre had to be closed for lack of money, Holberg c of Da 
for the last night’s performance, in Feb. 1727, a “Funer 
ish Comedy,” j 4g poet’ 
This excessive labour for the stage had undermined tl Aacheni 
health, and in 1725 he had determined to take the baths at a ie 
but instead wandered through Belgium to Paris and Prii 
winter in that city. In the spring he returned to Copenhag™ cil 
recovered health and spirits, and worked quietly at bis P 
literary labours until the great fire of 1728. 


e's repet 


Jn the period of national poverty and depression that followed 
sc event à puritanical spirit, which was little in sympathy with 
s dramatic or satiric genius, predominated. He therefore 
his career as a dramatic poet by completing in 1731 the 
ication of his acted comedies, with the addition of five which 
} je had had no opportunity of putting on the stage. He adopted 
ihe serious tone of the new age and busied himself for the next 20 
5 with historical, philosophical and statistical writings. Dur- 
ia this period he published his poetical satire called Metamor- 
is (1726) and his Epistola ad virum perillustrem (1728); a 
description of Denmark and Norway (1729); a history of Den- 
pk (1732-35); a universal church history; a collection of bio- 
mnphical essays; & description of Bergen (1737); a history of the 
Jens; a book of essays, Moralske Tanker (1744; critical edition by 
F. J. Billeskov Jansen, 1943); and other learned and laborious 
compilations mainly in Latin. The only imaginative work he pub- 
ished at this time was the famous Nicolai Klimii iter subter- 
mew (1741). 
ian VI died in 1746 pietism lost its sway; the 
theatre was reopened and Holberg was appointed director, but he 
won resigned this arduous post. The six comedies he wrote in 
tis old age did not add to his reputation. His last published work 
washis Epistler (1754; critical edition by F. J. Billeskov Jansen, 
144-54: English translation of Selected Essays by P. M. Mitchell, 
1955). In 1747, in return for endowing Sorö college, Soro, Den., 
| te was created by the new king baron of Holberg. He died a 
huhelor at Copenhagen on Jan. 28, 1754, and was buried at Sorö. 
Holberg was not only a great Danish author but he was, with 
| theexception of Voltaire, the first writer in Europe during his own 
taeration. Neither Pope nor Swift, who perhaps excelled him in 
futticular branches of literary production, approached him in range 
tigenius or in encyclopaedic versatility. Holberg found Denmark 
hwided with no books, and he wrote a library for it. When he 
Wived in the country, the Danish language was never heard in 
‘gentleman's house. Polite Danes were wont to say that a man 
| Me Latin to his friends, talked French to the ladies, called his 
in German and only used Danish to swear at his servants, 
Single genius of Holberg revolutionized this system. 
é ‘ie poems of all kinds in a language hitherto employed 
an = lads and hymns; he instituted a theatre and composed 
| fie on of comedies for it; he filled the shelves of the 
| FAN a works in their own tongue on history, law, politics, 
| Ric, ology and philosophy, all written in a true and manly 
representing the extreme attainment of European culture 
Seed Perhaps no author who ever lived had so vast and 
“ngage his countrymen. (E. G.; B.W. ee : 
de Skrifies, 17 Ra many editions of Holberg’s work, she est i 
karned KOE aa a . S. Petersen (1913-42). kea 0! 
€ 18th century Pele into English sng pe pitas. 
te in 1914 ie ery ations of 3 comedies y H. W. L. M 
ndinavian Phineas more under the auspices of the American 
L Holberg (1884) ; poo, 3 vol. (1935-50). See also G. Brandes, 
Cam, Meoma E; Bull, L. Holberg som Historiker (1913); 0. J. 
7 iram nalkas Holberg (1914) ; F. J. Billeskov Jansen, Holberg 
Y 42): H og Essayist (1938-39) ; H. Brix, Holbergs 
Hel n ce ase Bibliografi on ceeds 
iniy ORNE, ANTHONY ( ? -1602) and WILLIAM (c 
i » English brothers and composers, both probably lute- 
iy td Cittern pl ished Th 
thorn School, Players. In 1597 Peter Short published The 
ti eei by Antony Holborne, Gentleman,” which con- 
With lice 2 solo cittern (a small flat-backed, fretted instru- 
it for eitha ed metal strings), 23 for cittern and bass (viol) 
tion algo in i cittern or three melody instruments. This publi- 
the descri cluded “Sixe short Aers” by William Holborne. It 
him sig of these as “the first fruits of composition done 
‘ithony Holb as suggested the probable date of William's birth. 
ste of levee = he was induced 4 phia iee 
‘git Galliards oh n of pirated versions. In 1599 appe 
Vials, Violin, nains and other short Aeirs . . . in five parts 
tioner iost, or other Musicall Winde Instruments—Anthony 
< 0 ay Important work—consisting of 65 pieces. His 
Hldebranae S in other contemporary collections: Fiillsack 
S 1607 publication (Hamburg) and Robert Dow- 
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land’s Musical Banquet (1610) and Varietie of Lute Lessons 
(1610). The latter describes him as gentleman usher to Queen 
Elizabeth. He wrote commendatory verses to Thomas Morley’s 
Plain and Easie Introduction (1595) and to Giles Farnaby’s Can- 
zonets (1598). (A.D. F.) 

HOLBROOKE, JOSEPH (Joser) CHARLES (1878- 
1958), English composer whose works were popular at the begin- 
ning of the 20th century. He was born at Croydon, Surrey, July 5, 
1878, and became a pupil of Frederick Corder at the Royal Acad- 
emy of Music, London. His symphonic poem The Raven, inspired 
by the poem by Edgar Allan Poe, was performed in 1900, and was 
followed by a series of over 20 orchestral and chamber works also 
based on Poe, including Ulalume, The Bells, a dramatic choral 
symphony, and The Masque of the Red Death. His operas, which 
were of Wagnerian proportions, include the trilogy The Cauldron 
of Annwyn, based on Welsh legends and consisting of The Children 
of Don (1912), Dylan (1914) and Bronwen (1929), A prolific 
composer, Holbrooke wrote in all forms, including an opera-ballet 
(The Enchanted Garden, 1915), concertos for piano, violin and 
cello, quartets, a horn trio, quintets, sextets and a quantity of 
smaller works. His orchestral variations “Three Blind Mice” best 
succeeded in retaining a hold on the public. He died in London, 
Aug. 5, 1958. 

HOLCROFT, THOMAS (1745-1809), English dramatist 
whose melodrama The Road to Ruin (1791) has often been revived, 
was born in London, Dec. 10, 1745. His father, a cobbler who 
turned peddler, was so poor that Thomas had sometimes to beg his 
bread; but he taught him the uncompromising honesty which won 
admiration later. His life was a struggle against adversity. After 
working as a Newmarket stableboy, a cobbler and a teacher, mean- 
while teaching himself languages and music, he secured in 1778 a 
minor position at Drury Lane theatre, where his first play, The 
Crisis, had one performance. Duplicity (1781) was more success- 
ful. While in Paris as Morning Herald correspondent in 1782 he 
saw Beaumarchais’ Le Mariage de Figaro every night until he knew 
it by heart, and his translation, The Follies of a Day (1784), en- 
joyed great success. He himself acted Figaro. Meanwhile he was 
writing novels, verse, translations and articles. Holcroft supported 
the French Revolution and joined the Society for Constitutional 
Information; in 1794 he was indicted for high treason and im- 
prisoned, but was released two months later. He then tried to 
found a journal in Hamburg; later, after two years in Paris, he 
started-a printing-press in London (1803) which failed dismally. 
He died there on March 23, 1809. 

Holeroft’s friends included Coleridge, Lamb, William Godwin 
and William Hazlitt, who in 1816 edited his Memoirs, Written by 
Himself and Continued Down to the Time of His Death, From His 
Diary, Notes and Other Papers. This vivid autobiography shows 
the gentleness and humour of a man who often appeared harsh. 
It was re-edited by E. Colby (1925), who also published a bibli- 
ography of Holcroft’s works (1922). 

HOLDER, ALFRED THEOPHIL (1840-1916), Austrian 
philologist of astonishing productivity in the fields of ancient and 
medieval Latin, Germanic and Celtic, was born in Vienna on 
April 4, 1840. After an interlude as schoolmaster, in 1867 he 
joined, and in 1870 became chief librarian of, the Court and Na- 
tional library at Karlsruhe, Ger., where he died on Jan. 12, 1916. 

Holder’s work, almost entirely in the form of text editions and 
manuscript catalogues, embraced four main fields: (1) the editions 
of Horace (1864-69, in collaboration with Otto Keller) and of the 
ancient commentaries on Horace (1894), of Tacitus (1882), 
Caesar (1882, 1898), Avienus (1887) and of works by Cicero, 
Cato, Seneca and later Latin writers; (2) the extensive study of 
medieval Latin from which resulted his catalogue Die Reichenauer 
Handschriften (3 vol., 1906-18); (3) in the field of Germanic 
antiquities, besides producing part 2 of his teacher Holtzmann’s 
Altdeutsche Grammatik (1870-75) and Germanische Alterthiimer 
(1873), he edited texts of Ekkehard (1874), Beowulf (1882- 
84), Bede (1890), Einhard, Nithard and Jordanes (1882), Saxo 
Grammaticus (1886) and a Dutch Passion (1877); (4) his Alt- 
celtischer Sprachschatz (1891-1913), a monumental compilation 
of Celtic names culled from antiquity. 
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See K. Preisendanz, Biographisches Jahrbuch fiir Altertumskunde 
(Bursian’s Jahresbericht) 47:54-93 (1927). (E. P. H.) 
HOLDERLIN, JOHANN CHRISTIAN FRIEDRICH 
(1770-1843), one of the greatest German poets, was born on 
March 20, 1770, at Lauffen on the Neckar. He was destined for 
the church and studied theology at Tiibingen. He was already 
writing poetry and had begun to sketch his novel Hyperion when 
he was introduced to Schiller, who published some of his early 
writings in his periodicals Die neue Thalia and Die Horen. Schiller 
also obtained for Hölderlin the post of tutor to the son of Charlotte 
von Kalb. A year later Hölderlin moved to Jena to attend J. G. 
Fichte’s lectures and to be near Schiller; but in 1796 he was forced 
by poverty to accept another post as tutor to the family of the 
banker J. F. Gontard in Frankfurt am Main. He fell deeply in 
love with Susette, Gontard’s beautiful and gifted wife, the 
“Diotima” of Hyperion and some of the poems, and she returned 
his affection. Gontard’s jealousy was aroused and the poet was 
obliged to leave Frankfurt. Physically and mentally shaken, he 
nevertheless completed the second volume of Hyperion, which ap- 
peared in 1799, the first having been published in 1797. He also 
began a tragedy, Der Tod des Empedokles, of which the first ver- 
sion was nearly completed; a magnificent fragment written for a 


century, largely because of Norbert von Hellingrath’s beautify) edi 
tion, which caught the eye of such poets as Rainer Maria Rilke ang 
Stefan George and established Holderlin’s reputation in Euro 
The definitive edition of his collected works was edited by r 
Beissner (1943). Previous collected editions were those by N yoy 
Hellingrath, F. Seebass and L. von Pigenot, 6 vol., 2nd ed. (1923): 
by F. Zinkernagel, 5 vol. (1914-26); and by W. R. Bohm, 5 vo, 
4th ed. (1924). Selected Poems were translated by J. B. Leishman 
(1944), The collected letters of Hölderlin were edited by E, Ber 
tram (1936). 

BrstiocrapHy—C. C. T. Litzmann, Friedrichs Hölderlins Leben: in 
Briefen von und an Hölderlin (1890); W. Dilthey, Das Erlebnis und 
die Dichtung, 5th ed. (1916) ; K. Viëtor, Die Lyrik Hölderlins (1911); 
E. Lehman, Hölderlins Lyrik (1922); F. Seebass, Hölderlin-Biblio- 
graphie (1922) ; M. Montgomery, Friedrich Hölderlin and the German 
Neo-Hellenic Movement (1923) ; S. Zweig, Der Kampf mit dem Dimon 
(1925) ; W. R. Böhm, Hölderlins Leben, 2 vol. (1928-30) ; E. M. Butler, 
The Tyranny of Greece Over Germany (1935) ; P. Böchmann, Hölderlin 
und seine Götter (1935); R. Peacock, Hölderlin (1938); Hölderlin 
Jahrbuch, 9th issue (1955-56); W. Hof, Hölderlins Stil als Ausdruck 
seiner geistigen Welt (1956). (E. M. Br) 

HOLDHEIM, SAMUEL (1806-1860), Jewish rabbi, a 
founder and leader of Reform Judaism in Germany, was born in 
Posen, He officiated at Frankfurt an der Oder (1836-40), Mecklen: 


second version has survived. Symptoms of great nervous irritabil- 
ity alarmed his family and friends, who persuaded him to go to 
Switzerland as tutor to a family in Hauptwyl. He wrote several 
fine poems during this period, among them “Der blinde Sänger,” 
“An die Hoffnung” and “Dichtermut.” His employer, however, 
found himself obliged to make other arrangements and Hölderlin 
returned home in 1801. 


After vainly attempting to obtain a lectureship in Greek litera- 


ture at Jena through the influence of Schiller, who ignored his 
appeal, he once more accepted a post as tutor, at Bordeaux. 


Susette Gontard died a year later in June, and the news is 


supposed to have reached Hölderlin shortly afterward; for in 
the following month he suddenly left Bordeaux and traveled 
homeward on foot through France, arriving at Nürtingen com- 
pletely destitute and mentally deranged, in an advanced stage of 
schizophrenia, He seemed to recover somewhat as a result of the 


kind and gentle treatment he received at home; and in his lucid 


intervals he continued to write magnificent poetry, most of it pub- 
lished by friends after he had lost his reason. He also completed 


burg-Schwerin (1840-46) and Berlin (1847-60). Holdheim was 
one of the dominant personalities in the rabbinical conferences of 
1844-46, which elaborated the ideology of Reform. He advocated 
changing the language of prayer in the synagogue from Hebrew 
to the vernacular. In general he favoured the elimination of all 
nationalistic elements, particularly the hope for the return to Zion, 
from the prayer book. In his later years he advocated the ob- 
servance of Sunday as the Sabbath. Holdheim died at Berlin on 
Aug. 22, 1860, 

Holdheim’s writings form part of the classical literature of 
Reform, though his ideas are not generally accepted within the 
movement. They include, besides numerous contributions to pet 
odicals and essays, Gottesdienstliche Vörtrage (1839); Geschichte 
der Entstehung und Entwicklung der jüdischen Rejormgemeindi 
in Berlin (1857); and three volumes of sermons. i 

See E. G. Hirsch, “Holdheim” in The Jewish Encyclopedia, vol. w 

HOLGUÍN, a city in Oriente province, Cuba, about 65 mi 
N.W. of Santiago de Cuba. It is located on the rolling northeast: 
ern plains of the island and is the most important communication 


verse translations of Sophocles’ Antigone and Oedipus Tyrannus, 


and trading centre of northern Oriente. Due to excellent climate 
published in 1804. In this year Hölderlin’s devoted friend Isaac- 


and surrounding fertile soils, the city has grown rapidly (pP. 


von Sinclair obtained for him the sinecure post of librarian to 
the landgrave Frederick V of Hesse-Homburg. Sinclair provided 
the modest emoluments himself, and Hölderlin improved notice- 
ably under his care and companionship. But unfortunately Sinclair 
(who refused to believe that Hölderlin was insane) was shortly 
afterward arrested on a charge of high treason and imprisoned 
for many months. By the time he was released, Hölderlin had 


[1953] 57.573). Sugar cane and tobacco are the chief produc 
of the region, though cattle are important. The city is om bs 
Central highway and is served by railroads and airlines. Its pot 
Gibara, is 19 mi. north. i 

Holguin was founded in the first half of the r6th century R 
group of families under Garcia Holguín, a veteran of the Spam! ; 
conquest of Mexico. The town was an insurgent centre and st 


succumbed irretrievably, and, after a spell in a clinic in Tiibingen, 
was moved to a carpenter’s house in that town, where he died on 
June 7, 1843. 

Hölderlin ranks as one of the greatest of German poets. Strongly 
influenced by Friedrich Klopstock and Schiller in his early youth, 
he was emancipated from the latter’s overpowering personality by 
the inspiration of “Diotima,” and abandoned rhymed metres for 
classical hexameters and free rhythms. His ardent love of ancient 
Greece and its deities fused with his pantheistic conception of na- 
ture into a prophetic and visionary whole which forms the back- 
ground of his work. Hyperion, oder der Eremit in Griechenland 
(1797-99), in spite of the beauty of the language and the inspiring 
enthusiasm for Greece, cannot compare with the great hymns and 

„odes of Hölderlin’s latter period in which the classical inspiration 
met and mingled with Christian conceptions and the worship of 
Christ. Among these Der Archipelagus, Brot und Wein, Der 
Rhein, “Germanien,” “Der Einzige” and “Patmos” are perhaps 
the most famous; Der Tod des Empedokles and the fragmentary 
Empedokles auf dem Aetna have an almost Aeschylean grandeur, 
and the translations from Sophocles are unparalleled in any lan- 
guage. 

Hölderlin is to all intents and purposes a discovery of the 2oth 


fered intensely the effects of the Ten Years’ War (1868-78) mi 
the 1895-98 revolution for Cuban independence. Bia 


y 1 gjge 
HOLIDAY, a term that was originally written “holyday, 88 


Still more broadly, it has become customary to speal 
periods and individual days of exemption from work as nly è 
In the United States, for example, Saturday was commo! T 
ferred to as a half-holiday in the early 20th century andast 
day after 1933. (See Hours oF LABOUR.) 

Many holidays-of the major world religions tend ti 
the approximate dates of more ancient pagan festivals. eat!) 
case of Christianity this is sometimes due to the policy of the hey 
church of scheduling Christian observances at dates wher i 
would eclipse pagan ones—a practice that proved more $ 
than merely prohibiting the earlier celebrations. 
the similarity of date is due to the tendency to cel 
points of the seasons, or to a combination of the two ae yeas 

Christian festivals are described in the article CHURCH es, in 
Jewish festivals in Jewish Hotmays. Other relevant apor 
addition to those on individual days, are Hoty Days OF 
TION; SABBATH and SuNDAY. The religious holidays © 


o occur & 


tiguil! 


and of the other major faiths of the modern world are discussed 
ip Feast AND FESTIVAL. y i 5 ; 

The article CALENDAR contains additional information on the 
ition between many holidays and the particular calendars of 
various peoples. ANP 5 z 

Among articles on individual holidays of ancient Greece are 
DovysiA; PANATHENAEA; THESMOPHORIA. Articles discussing 
idays of ancient Rome include BACCHANALIA; LUPERCALIA; 
Ky countries secular holidays are based on commemoration 
of historic events and the birthdays of national heroes; e.g., In- 
dependence day (q:v.) and Washington’s birthday in the U.S., and 
Bustle day (July 14) in France. In the U.S., federal jurisdic- 
tion over holidays is limited to the District of Columbia, and the 
slates each year individually implement the presidential procla- 
mation of Thanksgiving we ( ae yy eran pathi Epp, inall 
dates include Veterans day, New Year’s day and Christmas 

,),. (See also LABOUR Day.) 

Seine of secular holidays ranges from display of the flag 
wexemption of public employees from work, setting a precedent 
geerally followed by business organizations. Two holidays of the 
(hited States that have spread to other parts of the Americas and 
prts of Europe and Asia are Mother’s day (the second Sunday in 
May—designated by Congress in 1914) and Father’s day (the 
third Sunday in June—first observed in Spokane, Wash., in 1910). 
e ays are widely observed in the U.S, by family reunions and 

e sending of greeting cards and gifts. 

Bank holidays (q.v.) observed in England, Wales, and Northern 
Itdand are Easter Monday, Whitmonday, the last Monday in 
August, and the first weekday after Christmas. Bank holidays in 
Stotland are New Year's day, the first Monday in May, and the 
“abe E ae Christmas and Good Friday also are ob- 

ed as bank holidays throughout the United Kingdom. 

See also references under “Holiday” in the Index. 

HOLINSHED, RAPHAEL (d. c. 1580), English chroni- 
de, is temembered chiefly because his Chronicles enjoyed great 
Ban’ ieee a alany for aea Lemar sine daien a 

akespeare, who found in the second edition materi: 
for Macbeth, King Lear, Cymbeline and many of his historical 
oe Holinshed probably belonged to a Cheshire family and 
Rectan pe eaea ini the pipe who bases si 
ollege, Cambridge, in 1544; he was in London from 
| ene His will, dated Oct. 1, 1578, describes him as steward 
isin Burdet, of Bramcote, Warwickshire, and was proved, 

Iii Wane In London he was employed as a translator by 

e's d olfe, who was preparing a universal history; but after 

oe Bie) the scope of tio ao ee vey 
ny illustrations, as the Chronicles of Englana, 
fend Ireland (2 vol.; dated 1577), although not licensed 
itane a ton until July 1 578. Holinshed received valuable as- 
land's | able — (gn) and here ers son a 
eae pts. e part dealing with the history of Scot- 
benny a translation from Hector Boece’s Scotorum his- 
eee te = 
o Tying degrees of trustwo: ess. 
ER second (1587) editions were expurgated by order 
Yee Publishe, eee and the excisions from the second edition 
of 13g Separately in 1723. An edition of the complete 
Bolins ct ys published in six volumes (1807-08). A selection, 
fim dy sA ming as eaa in Shakespeare’s Plays, was edited 
p 1927). 
ON nii name of the epee ee a nine 
nt ona: eS adopted as a dynastic title. e family was 0} 
fom he and of shepherd caste and said to have migrated 
tom Py athura district to the village of Hol or Hal some 40 
ith Satie in the Deccan, The name of this village coupled 

i Use ot satin kar (an inhabitant of) provided a sur- 

le embers of the family. 
| Ke pikar family had a stormy history The founder, Malhar 
titty. Ta 116941766); rose from peasant origins by his own 
Í 124 the peshwa at Poona gave him command of 500 
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horse and thereafter he became the peshwa’s chief general in 
Malwa with headquarters at Maheshwar and Indore. He and his 
successors gradually became virtually independent of the peshwa, 
the districts they ruled becoming the territories of a separate state. 
At his death he was the virtual ruler of Malwa. From 1767 to 
1795 his son’s widow, Ahalya Bai, ruled the state with great skill 
and understanding. Indore was an island of prosperity in a sea 
of violence, and her rule became proverbial for justice and wis- 
dom. The commander of her forces was Tukoji Holkar, of the 
same clan but no near relation. On his death in 1797 power was 
seized by Tukoji’s illegitimate son, Jaswant Rao, a brilliant but 
wayward guerrilla leader. After the defeat of Sindhia in 1803 he 
opposed the British, defeated Col. William Monson and besieged 
Delhi, but was defeated by Gen. Gerard (later Lord) Lake at 
Dig and Farrukhabad in Nov. 1804, and compelled to make peace 
a year later. Soon after he became insane, dying in 1811. 

The Holkar family continued a troubled story marked by dis- 
putes and abdications down to the end of the state as a separate 
entity after Indian independence in 1947. 

See Imperial Gazetteer of India, “Indore State” (1908). 

(T. GP. S.) 

HOLL, KARL (1866-1926), German theologian, remembered 
chiefly for his historic contribution to the interpretation of Luther, 
was born at Tiibingen, May 15, 1866. He studied at Tiibingen, 
Berlin, Giessen and Marburg, becoming professor of church history 
at Tübingen in 1900 and at Berlin in 1906. He died at Charlotten- 
burg, Berlin, May 23, 1926. 

Holl’s interests ranged from the early church to urgent con- 
temporary problems, but his chief work was divided between the 
Greek Church and the Reformation. He was a paleographer, a 
textual critic and a conscientious scholar, and these gifts find ex- 
pression in such works as Die Sacra Parallela des Johannes Damas- 
cenus (1897), Enthusiasmus und Bussgewalt beim griechischen 
Ménchtum (1898) and Amphilochius in seinem Verhältnis zu den 
grossen Kappadoziern (1904), which contains a history of the doc- 
trine of the Trinity in the 4th century. 

His highly erudite study of Luther’s doctrine, forming vol. i 
of his Gesammelte Aufsätze zur Kirchengeschichte (3 vol., 1923- 
28; 7th ed. of vol. i, 1948), was the fruit of his passionate interest 
in theology as the study of man’s meeting with God and shows 
his profound knowledge of his period. The work’s remarkable 
impact, however, was due mainly to Holl’s insight into Luther's 
personality, and to his understanding of Luther’s experience of 
God and the confrontation of God and the conscience. With 
this, and his handling of the doctrine of justification, Holl made 
his most telling contribution to Luther studies. The book’s ef- 
fect was all the greater for being published in the period of un- 
certainty and moral crisis after World War I. It gave a new 
direction to Luther interpretation and remains a classic work on 
the subject. 

See A. von Harnack and H. Lietzmann, Karl Holl. Zwei Geddacht- 
nisreden (1926); and H. Bornkamm “Karl Holl” in Evangelisches 
Kirchenlexicon (1958). 

HOLLAND, CLIFFORD MILBURN (1883-1924), U.S. 
engineer, directed the design and construction of the Hudson river 
tunnel connecting New York and Jersey City, officially named the 
Holland tunnel in his honour. He was born at Somerset, Mass., 
on March 13, 1883. 

He graduated from Harvard university in 1906 and was soon 
appointed assistant engineer of the Battery-Joralemon street tun- 
nel, New York city. On the completion of this work in 1908, he 
was in charge of a portion of the Fourth avenue subway in Brook- 
lyn. In 1914 he took direct charge of the Old Slip-Clark street 
and Whitehall-Montague street tunnels and, later, of the Wil- 
loughby, 14th and 6oth street tunnels in New York city, all, like 
the Battery-Joralemon street tunnel, connecting Manhattan and 
Long Island. 

On July 1, 1919, he became chief engineer of the New York 
and New Jersey interstate bridge and tunnel commissions for the 
construction of a vehicular tunnel under the Hudson river. He 
died on Oct. 27, 1924, at Battle Creek, Mich., before the project 
was completed. 
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HOLLAND, SIR (THOMAS) ERSKINE (4835-1926), 
English international jurist and outstanding professor of inter- 
national law and diplomacy at Oxford, was born at Brighton, 
Sussex, on July 17, 1835. He was educated at Brighton college 
and Balliol and Magdalen colleges, Oxford. He studied Greek 
philosophy and in 1859 was elected fellow of Exeter college. In 
1875 he was elected fellow of All Souls. 

In 1863 he was called to the bar by Lincoln’s Inn, and joined 
the home circuit. In 1874 he was appointed Vinerian reader in 
English law at Oxford and later in the same year, on the resigna- 
tion of M. Bernard, Chichele professor of international law and 
diplomacy, a post which he held for 36 years. 

In 1875 Holland became associate (and later member) of the 
Institut de Droit International, which held a meeting in Oxford 
on his invitation in 1880. The Naval Prize act, 1894, was drafted 
by him, and also the Admiralty Manual of Naval Prize law (1888). 
He was particularly interested in law in its scientific and literary 
aspects, and in 1894 gained the Swiney prize for his Elements of 
Jurisprudence, which went through numerous editions. The war 
office made use of his services in drafting orders for troops in the 
field; these were subsequently co-ordinated and published under 
the title of Laws of War on Land (1904). In 1903-05 Holland 
served on the Royal Commission on the Supply of Food and Raw 
Material in Time of War and attended the Geneva conference 
(1906) as plenipotentiary. In 1917 he was knighted. He died at 
Oxford on May 24, 1926. 

Sır Rosert Erskine HoLLAND (1873-1965), the distinguished 
civil servant, was his son. 

HOLLAND, HENRY (1745-1806), British architect, who 
designed the original Brighton pavilion, was born on July 20, 1745. 
He became the assistant and, later, partner of the well-known 
landscape gardener, Lancelot Brown. Holland carried out exten- 
sive alterations and additions at Carlton house, the London home 
of the Prince of Wales; he was also architect of the Brighton 
Mariñe pavilion, which was later buried under the “Hindu” accre- 
tions of John Nash. His principal surviving works are Brooks’s 
club in London, Althorp in Northamptonshire, parts of Woburn 
abbey in Bedfordshire and Southill in the same county. All show 
a quality of restrained elegance that was felt by contemporaries 
to be a welcome change after the more lavish interiors of Robert 
Adam. The last three also show a large degree of French influence, 
which had first appeared in Carlton house. He died on June 17, 

1806, in Chelsea. 

See Dorothy Stroud, Henry Holland (1951); Capability Bro 
(1951). (Ms. W.) 

HOLLAND, HENRY EDMUND (1868-1933), Australian 
and New Zealand labour leader, was born on June 10, 1868, at 
Ginninderra, New South Wales, Austr. He served an apprentice- 
ship in the printing trade, reading widely in the literature of social 
reform and accumulating some literary culture. Subsequently he 
went to Sydney, where he plunged into trade-union organization 
and led a successful strike of tailoresses in 1901. His writings 
and speeches brought him imprisonment in 1896 and 1909. Ill 
health took him to New Zealand in 1912. There his radical views 
and force of mind rapidly, and justly, brought him great influence 
in the labour movement: he was a trenchant journalist and editor, 
fought hard and uncompromisingly for the unity of the movement 
in both the industrial and the political spheres, and against con- 
scription during World War I. Another prison term (1913-14) 
only served to consolidate his opinions and his popularity with la- 
bour; in 1918 he was elected to parliament, and in the following 

year became leader of the parliamentary Labour party. A con- 
vinced and unwavering socialist on Marxist lines, Holland led his 
party through some of its weakest years in parliament, making it 
clear both there and in the country that the real alternatives in gov- 
ernment did not lie between the older parties, but between some 
“Conservative” consolidation and Labour. An incisive, critical and 
sometimes bitter speaker, and an industrious pamphleteer, his 
great service to his party was in opposition, and he would not have 
been a good leader of a government. Nevertheless the party that 
came into power in 1935 owed an enormous debt to him. He died 


on Oct. 8, 1933, at Waihi. 
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See B. Brown, The Rise of New Zealand Labour (1962), 
(J. C. Be) 

HOLLAND, HENRY FOX, ist Baron (1705-1774) : 
lish politician, notable chiefly for the success with which he ie 
ploited public office for private gain, second son of Sir Stephen 
Fox, was born on Sept. 28, 1705. Inheriting a large share of the 
riches which his father had accumulated, he squandered it soon 
after attaining his majority and went to the continent to escape 
from his creditors. He contracted a wealthy marriage which en. 
abled him to enter parliament in 1735 as member for Hindoy 
Wiltshire, He became the favourite pupil and devoted supporter 
of Sir Robert Walpole. He was surveyor general of works from 
1737 to 1742, was member for Windsor from 1741 to 1761, lord 
of the treasury in 1743, secretary at war and member of the 
privy council in 1746 and became leader of the house of commons 
and secretary of state under the duke of Newcastle in 1755. In 
1757, in the rearrangements of the government, Fox was ultimately 
excluded from the cabinet and became paymaster of the forces, 

During the Seven Years’ War Fox devoted himself mainly toac- 
cumulating a vast fortune. He again became leader of the hous, 
with a seat in the cabinet, under the earl of Bute in 1762 and 
exercised his skill in cajolery and corruption to induce the hou 
of commons to countenance the treaty of Paris of 1763; asa 
recompense, he was raised to the house of lords with the title of 
Baron Holland of Foxley, Wiltshire. 

Tn 1765 he was forced to resign the paymaster generalship, and 
four years later a petition of the livery of the City of London 
against the ministers referred to him as “the public defaulter 
of unaccounted millions,” The proceedings brought against him 
in the court of exchequer were stayed by a royal warrant and 
he justified the delays by appealing to custom. He died at Hol- 
land house, Kensington, on July 1, 1774. One of his four sons was 
the Whig leader Charles James Fox (g.v.). 

HOLLAND, HENRY RICH, isr Eart oF (1590-1649), 
English politician, owed his fortune to the favour of James I and 
his downfall to some remarkable changes of loyalty during the Civil 
War. The second son of Robert, ist earl of Warwick, and of 
Penelope, daughter of Walter Devereux, 1st earl of Essex, he wis 
baptized on Aug. 19, 1590, educated at Emmanual college, Cam: 
bridge, knighted in 1610 and returned to parliament for Leicester 
in 1610 and 1614. In 1610 he was present at the siege of Julies 
Favours were showered upon him by James I. He was i 
gentleman of the bedchamber to Charles, prince of Wales, an 
captain of the yeomen of the guard; and in 1623 he was ral i 
to the peerage as Baron Kensington. In 1624 he was sent p 
Paris to negotiate the marriage treaty between Charles and Hen 
etta Maria. ti 

He was created earl of Holland in Sept. 1624, and was sen 
1625 on two further missions, first to Paris to arrange a ie, 
between Louis XIII and the Huguenots, and later to the N 
lands with the duke of Buckingham. He held various places U the 
Charles I, but deserted his cause in 1641. He was chosen ‘6 fi 
parliament in March and July 1642 to communicate its Y m 
Charles, who received him with studied coldness. He ase 
pointed one of the committee of safety in July, and joine avoid 
army at Twickenham, where, it is said, he persuaded him to 
a battle. 1 bring 

failing t0 

In 1643 he appeared as a peacemaker, and after en W 
over Essex, he returned to the king. His reception, boren wo 
not cordial and after the first battle of Newbury he ane 
returned to parliament. He was restored to his estates, his 
house of commons excluded him from the upper hoo? pensio! 
petition in 1645 for compensation for his losses and for & P; 
was refused. Following this disappointment, he once 
newed his allegiance to the king’s cause. After trying n al 
the negotiations for peace in 1645 and 1647, he tot ig 
against parliament in the second phase of the Civil War, of 60 
a commission as general and putting himself at the hea dat 


turi 
men at Kingston. He was defeated on July 7, 1648, ye castle 
St. Neots shortly afterward and imprisoned at Warws sp det 


to 
He was tried before a “high court of justice,” sentenced 


and executed on March 9, 1649. 
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AND, HENRY RICHARD VASSALL FOX, 3r0 
HOLL , ` 
BARON (1773-1840), one of the leading members of the Whig 
patty as refounded by Charles Grey, and a disciple of Charles 
| james Fox, was the son of Stephen Fox (1745-74), 2nd Lord 
Holland, and Lady Mary Fitzpatrick, daughter of John, earl of 
Upper Ossory. He was born at Winterslow house, Wiltshire, on 
Nov. 21, 1773, and was soon orphaned, his father dying in 1774, his 
mother in 1778. While in Italy in 1796 he fell in love with the 
yomg wife of Sir Godfrey Webster, who divorced her in 1797 
iter she had given birth to a son by her lover. Lord Holland then 
married her, and she bore him four legitimate children, 

After the death of his uncle, Charles James Fox, in Sept. 1806, 
Holland became lord privy seal in the Grenville ministry, with a 
seat in the cabinet of the ministry of “all the talents,” until it 
was dismissed in March 1807. Lord Grey in vain urged him to 
fake over the leadership of the Whig opposition in 1812. As Fox’s 
nephew he would have been particularly acceptable to Fox's 
friends, and the prince regent had no dislike for him as he had for 
Grey; an important consideration whenever there was a possibility 
of forming a Whig administration. The Whigs who joined the 
Canning and Goderich ministries in 1827 would have liked to 
strengthen their own position by securing the foreign secretary- 
ship for Holland, but George IV could not stomach a further infu- 
sion of Whiggism into the cabinet. Holland therefore remained 
out of office from 1807 to Nov. 1830 when he was appointed chan- 
cllor of the duchy of Lancaster in Lord Grey’s reform ministry 
(1830-34), after refusing an offer of the foreign secretaryship as 
{ooarduous a post, since he had for years suffered from gout. This 
tabinet office Holland retained under Lord’ Melbourne from 1834 
(except for the brief interlude of the Peel ministry, Dec. 1834— 
April 1835) until his death on Oct. 22, 1840. In the house of lords 
hewas the recognized exponent of the political ideas of his uncle; 
lady Holland made their London home, Holland house, the most 
celebrated of the Whig salons. His Memoirs of the’ Whig Party, 
Nol, ed. by the 4th Lord Holland (1852), and Further Memoirs 
tthe Whig Party, 1807-1821, ed. by Lord Stavordale (1905), en- 
ON Sg and vividly portray the contemporary liter- 

ial world. 
smerny Lora Iichester (ed.), The Journal of Elizabeth, Lady 
lay Miao (0908), Lady Holland’s Spanish avg an 
Me Hollands: 1605-1820 ( aerate aah ay i Mena ‘House, 1820- 
1H (1937) > 0 (1937), Chronicles of Hollan ouse, 

A (A. Ar.) 


HOLLAND, HENRY SCOTT (1847-1918), one of the 
lisa rilliant preachers and writers in the-Church of England of 
een born at Ledbury, Herefordshire, Jan. 27, 1847. Edu- 
thihe Eton and Balliol college, Oxford, where he was a pupil 
Pigg oSOpher T. H. Green, he was ordained in 1872 after a 
Studying with B, F. Westcott at Cambridge. In 1884, on 
Mae S recommendation, he became a canon of St. Paul’s, and 
hi there until 1911, when he became regius professor of 
foug o tord: He died in Oxford on March 17, 1918. 
vid olland was a leading figure in the High Church group 
in Produced the series of religious studies called Lux mundi 
(1894), His writings include Logic and Life (1882), God’s City 
(191 L Piography of Westcott (1910) and Creeds and Critics 
terest 4 ven during his student days at Oxford he had shown an 
în social and economic problems, and from 1895 until 
loin, Was editor of Commonwealth, a publication devoted to 
ot relationship between Christian principles and various 
Hilson ae life. He had great influence as a preacher, as a 
Lin Soci cal theologian and as one of the founders of the Chris- 
eal Union (1889). 

Core jg P8Ret; Henry Scott Holland (1921); A. M: Ramsey, From 
hs, Hollen 41959) ; B. M. G. Reardon (ed.), A Selection From 
ROLL $ Writings (1962), (A. MacD. A.) 
ad Serial D, JOHN PHILIP (1841-1914), U.S. inventor 
its Sma of the modern submarine, designed and built the 

Holland yan’ SccePted by the U.S. navy. 

i, and ri pa born at Liscannor, County Clare, Ire., on Feb. 24, 

Merest wag p ved his primary education at Limerick. His real 

h become ìn ships, but because of his poor eyesight, he decided 
a. schoolteacher. He taught in Ireland until 1872, 
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then went to the United States, where he taught in Paterson, N.J., 
until 1879, 

He drew plans of submarines and, in 1879, with funds from Irish 
associates, built a small submarine which successfully operated 
submerged. -He formed a company in 1895 and was awarded a 
contract to build a submarine for the U.S. navy. His first boat 
was a failure but his second, the “Holland,” passed navy tests. 
This boat had a gasoline engine for surface propulsion and an 
electric motor fed by storage batteries for power when submerged. 
The arrangement of tanks to be flooded to submerge this boat was 
similar to that in modern submarines. It was purchased by the 
navy on April 18, 1900. 

Holland died at Newark, N.J., on Aug. 12, 1914. (M. R: D.) 

HOLLAND, JOSIAH GILBERT (pen name TimorHy 
Titcoms) (1819-1881), U.S. journalist and editor, wrote a num- 
ber of sentimental, didactic books which were popular during his 
lifetime. He was born in Belchertown, Mass., on July 24, 1819, 
into a family of straitened circumstances. He worked at various 
occupations and for a brief period attended secondary school. 
After graduation from a medical college at Pittsfield, Mass., he 
practised medicine in Massachusetts from 1844 and made an un- 
successful attempt with Charles Robinson (1818-94), later first 
governor of the state of Kansas, to establish a hospital for women. 
He abandoned medicine, however, and in 1848 was superintendent 
of schools in Vicksburg, Miss. He also taught for a short period 
of time in Richmond, Va. 

In 1849 he returned to Massachusetts, where he became assistant 
editor under Samuel Bowles, and later one of the owners, of the 
Springfield Republican. Under Holland, who contributed items 
of human interest, and Bowles, who was primarily responsible for 
news of public affairs, the newspaper prospered and earned a high 
reputation. Holland first won prominence with a series of “letters” 
in the paper satirically pointing up differences between life in 
urban and rural areas. In 1870, in New York city, he helped 
establish and became editor of Scribner’s Monthly. The title was 
changed in 1881 to The Century. He remained editor of the maga- 
zine until his death on Oct. 12, 1881. 

His writings fall into four classes: (1) history and biography, 
represented by a History of Western Massachusetts (1855) and a 
Life of Abraham Lincoln (1866); (2) fiction, of which Miss Gil- 
bert’s Career (1860) and Sevenoaks (1875) were pictures of vil- 
lage life in the eastern United States; (3) poetry, of which 
Bitter-Sweet (1859) and Kathrina, Her Life and Mine (1867) 
were widely read; and (4) a series of homely essays on the art of 
living, of which the most characteristic were Titcomb’s Letters to 
Young People, Single and Married (1858), Gold Foil, Hammered 
From Popular Proverbs (1859), Letters to the Joneses (1863) and 
Every-Day Topics (two series, 1876 and 1882). 

See Harry Houston Peckham, Josiah Gilbert Holland in Relation: to 
His Times (1940). 

HOLLAND, PHILEMON (1552-1637), English scholar 
called by Thomas Fuller “the translator general in his age,” was 
born at Chelmsford, Essex, in 1552. He studied under John Whit- 
gift at Trinity college, Cambridge, 1566-74, was elected fellow in 
1573, and became an M.D. in 1597. He had been incorporated 
M.A. at Oxford in 1585. About 1595 he settled at Coventry, War- 
wickshire, practising medicine and teaching, but his main work was 
translating. He died there on Feb. 9, 1637. 

Holland’s version of Livy appeared in 1600. His translation of 
Pliny’s Natural History was finished in 1601, and was followed by 
Plutarch’s Morals (1603), Suetonius (1606), Ammianus Marcel- 
linus (1609) and Xenophon’s Cyropaedia (1632). In 1610 he 
completed an English version (with additions) of his friend Wil- 
liam Camden's Britannia. 

Holland translated not so many books as big books. His prose 
is marked by clarity and colloquial ease. His Suetonius (probably 
his masterpiece) is spirited, and more accurate than any other 
English translation. 

Brsiocrapuy.—Holland’s Suetonius, History of Twelve Caesars, was 
ed. by C. Whibley (1899). See also H. B. Lathrop, Translations from 
the Classics into English, 1477-1620 (1933) ; F. O. Matthiessen, Trans- 
lation: an Elizabethan Art (1931). (H. H. Ds.) 
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HOLLAND, RICHARD (Ricwarp ve Horane) (fl. 1450), 
Scottish poet, author of the Buke of the Howlat (“owl”), a bird 
allegory of a type made familiar by Chaucer's Parlement of Fowles, 
telling of the downfall of the bird with borrowed plumes. All that 
is known of its author is that in 1450 he was secretary or chaplain 
to the earl of Moray and rector of Halkirk near Thurso, and that 
he later became a public notary and rector of Abbreochy, Moray. 
He was an ardent partisan of the Douglases in their struggle with 
James II of Scotland. On their overthrow (1455) he retired to 
Orkney and later to Shetland, perhaps going to England to join 
the exiled Douglases. He was employed by Edward IV of England 
in his attempt to enlist the support of the western islanders through 
the agency of another branch of the family during his war with 
Scotland, and in 1482 was excluded from the general amnesty 
granted by James III to those who would renounce their fealty to 
the Douglas family. 

The Buke of the Howlat, written c. 1450, is dedicated to the 
wife of a Douglas, and shows his devotion to the family 

On ilk beugh till embrace 

Writtin in a bill was 

O Doweglass, O Dowglass, 

Tender and trewe! 
but early theories of its being a political allegory in their favour 
are discredited, It contains wearisome descriptions of heraldic 
arms, especially of the Douglases, but shows some humour and 
inventiveness in its description of the birds and their disputes and 
in its handling of the irregular alliterative rhymed stanza. 

The poem is preserved in two manuscripts, the Asloan (c. 1515) and 
the Bannatyne (1568). Fragments of an early 16th-century black letter 
edition are reproduced in the Adversaria of the Bannatyne club (1867). 
There are editions from the Asloan manuscript by D. Laing (1823) and 
by F. J. Amours, in Scottish Alliterative Poems (1897), of which see 
also introduction, pp. xx-xxxiv; and from the Bannatyne manuscript by 
A. Diebler (1893) and W. T. Ritchie (1930). 


HOLLAND, SIR SIDNEY GEORGE (1893-1961), prime 
minister of New Zealand from 1949 to 1957, was born at Green- 
dale, N.Z., on Oct. 18, 1893, and educated at West Christchurch 
high school. He started work at 18 in a hardware store, but at 
19 joined his father's rural haulage and mobile threshing firm. 
After service in World War I he founded with his brother a suc- 
cessful engineering firm in Christchurch, and at the age of 42 suc- 
ceeded to his father’s seat in parliament. Party maneuvering 
made him leader of the National party in 1940, and stout opposi- 
tion to Labour policy at every opportunity strengthened his hold 
on his followers through the war years and after. The 1949 elec- 
tion made him prime minister, when he set out to remove controls 
over the country’s economy and to adopt a “strong” policy to- 
ward industrial unrest, at that time concentrated in water-front 
work. He broke a serious strike (1951), capitalizing on this with 
a snap election, which gave him an increased majority. Holland 
combined great force as leader of a cabinet with a certain naiveté 
in his- pronouncements on matters of both internal and external 
concern to the country; his popularity waned and his government 
was defeated in 1957. Bad health had already forced him to resign 
the premiership earlier in the year, and he did not stand again 
for parliament. On ceasing to be premier he was knighted. He 
diéd at Wellington, N.Z., on Aug. 5, 1961. (J. C. Be.) 

HOLLAND, the name originally of the county and province 
of Holland (g.v.) which, because of that province’s hegemony 
among the United Provinces after the successful revolt of the 
Dutch against Spain, came to be applied loosely to the whole of 
the Dutch republic and later, after the short-lived kingdom of Hol- 

land, to the kingdom of the Netherlands. See also NETHERLANDS, 
Tue; NortH HOLLAND; SOUTH HOLLAND. 

HOLLAND, COUNTY AND PROVINCE OF. The 
origins of the county of Holland in the Netherlands may be traced 
to the 9th century A.D., though the name Holland (perhaps derived 
from Holtland. a property near Leiden) came into use only at the 
beginning of the 12th. After the destruction of a short-lived Viking 
rule (885) in which Gerulf, one of the minor Frisian counts (see 
Frisrans), may well have assisted, the coastal area that later grew 
into the county of Holland came once more under Frankish rule. 
Gerulf became a vassal of the Carolingians, and he left part of his 
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fief to his son Dirk I (d. c. 939?), who is considered the ancestor 
of the house of Holland. 

First Line of Counts.—Dirk I ruled as count over Ki 
(Kennemerland), which now is the name of the area betwen 
Haarlem and Alkmaar but which then probably comprised the 
whole coastal belt, extending beyond Leiden and possibly eye 
farther. Only this coastal area was inhabitable; the interior co. 
sisted mainly of swamps and lakes and so separated the coasta 
belt from the diocese of Utrecht. From this nucleus Dirk’s si¢. 
cessors were to extend their dominion northward, eastward and 
southward, favoured by family connections and by their remote 
situation on the fringe of the Holy Roman empire, of which the 
county formed part. Dirk’s son Dirk II (d. 988) was married tọ 
Hildegardis, daughter of Arnulf I of Flanders; one of his sons, 
Arnulf (d. 993), succeeded him as count, while another, Egbert 
(d. 1008), was archbishop of Trier. The aspirations of the counts 
of Holland in a northerly direction brought them: into conflict 
with the Frisians of the later West Frisia (east of Alkmaar), who 
were not separated from Middle Frisia by the growing Zuider Zee 


until the 13th century. 3 
Expansion eastward and southward involved the counts ina 


series of wars with the bishops of Utrecht and with Germany, A 
sharp conflict arose during the reign of Arnulf’s son Dirk II (d. 
1039), who after acquiring the Rijn district penetrated as far as 
the mouth of the Meuse and there built a fortification, Vlaardingen, 
for the purpose of levying a toll. Adelbold, bishop of Utrecht, 
though supported by an imperial army under Godfrey of Lorraine 
could not oust the count, so that Vlaardingen and its vicinity stayed 
in the latter’s hands, Less fortunate was his son Dirk IV (d. 1049), 
who was forced by the emperor Henry III to abandon his con- 
quests to the diocese of Utrecht. He probably only managed to 
get a firm foothold in the region of Dordrecht. Dirk V (d. 1091), 
who succeeded his father, Floris I, in 1061, likewise attacked the 
diocese of Utrecht, supported by his stepfather, Robert the Frisian 
(see FLANDERS, CouNTY oF), but without much result, Ditk \, 
however, and his successor Floris II (d. 1122), who was married to 
Petronella, sister of the emperor Lothair II, and who was the first 
of the dynasty to be recognized specifically as count of Holland 
(ina charter of 1101 from Burchard of Utrecht), did achieve some 
consolidation of their countship. Under Dirk VI (d. 1157) 
Floris ITI (d. 1190) further attempts at expansion had little se 
cess, Floris III was forced to recognize the Flemish rights 0 
Zeeland (1167) but on the other hand his brother Baldwin, having 
been elected bishop of Utrecht, gave him the opportunity to & 
tend the influence of Holland into that diocese. an? 
The counts of Holland repeatedly came into conflict with the 
counts of Gelre (see GELDERLAND) over the election to the see + 
Utrecht. Dirk VII (d. 1203) and his brother and successor 
liam I (d. 1222) were furthermore involved in the contemporary 
struggle for the German kingship and repeatedly changed sides. 
William I had difficult times, He had to wrest the rae 
from his niece Ada, who was married to Louis of Loon; and w 
sequently fought several unsuccessful wars with his neigh i : 
He is important, however, for having started granting privile 
to the towns (Middelburg and Utrecht) and for having ina 
land reclamation and the maintenance of waterways and di se 
d successor 
Floris IV, extended his grandfather William T's interna et 
promoting municipal development in Middelburg, D ft, red si 
and Alkmaar, towns which during the 13th century acQUY ih 
importance as trading centres. Externally he co-operate post 
Brabant. Moreover, in 1247 he was elected German king je it 
tion to the emperor Frederick II. As king he enjoyed t e 
of the papacy and of the German towns and thus acquire! ies, Ht 
tion of prominence among the rulers of the Low C bs risit 
was killed at Hoogwoud in 1256 in battle against the West ai 
whose independence he was trying to suppress (sé¢ u t Inter 
With William II's death and the beginning of the OT yet 
regnum in Germany the ties between Holland and the emp! cial 
loosened considerably; the Netherlands—and Holland ot 119 
went their own way. Under Floris V, count from 125 dam 
who succeeded his father when he was less than two year 
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jdnot come of age till 1266, the territorial development of Hol- 
Jind was of major importance. The county was enlarged by the 
nal subjugation of the West Frisians in 1289 and by the acquisi- 
tion of Waterland (the area between Hoorn and Amsterdam), 
West Frisia, fertile and protected by castles, made a valuable 
| qddition to the revenues of the counts, but efforts to penetrate into 
Middle Frisia failed. Floris V had further success in the diocese 
of Utrecht, exploiting the weakness of the bishop-elect, John of 
| Nassau, and forcing several feudal lords in the borderlands to recog- 
nize him as their overlord (Amstel, Woerden). When the Gooi 
grea had also been acquired, the county was more or less coexten- 
sve with the later provinces of North and South Holland. Care- 
| ful maintenance of waterways and dikes increased the agrarian 
importance of the country. Before his successes on his frontiers, 
Floris V had had to suppress a revolt of the peasants in the north 
of Holland (1273-74). The grant of a land charter re-established 
ce, 
i was in Floris V’s reign that Holland became involved in 
Anglo-French quarrels. Edward I of England, seeking allies on the 
continent, won his support; but Floris in 1296 transferred his 
illiance to Philip IV of France, probably at the prompting of his 
cousin John of Avesnes, count of Hainaut, since John and Philip 
were both hostile to the count of Flanders, Guy of Dampierre, who 
was also Floris’ adversary. This tergiversation was the cause of 
Floris V’s death; discontented nobles, encouraged by the English 
king, took him prisoner and, when the peasantry prevented them 
from taking him to England, killed him (1296). 

House of Avesnes and Wittelsbachs.—John of Avesnes then 
ated as the governor of Holland till the death of Floris V’s son 
John I (1299), last of the old house of the counts of Holland. 
Then John of Avesnes himself became count of Holland as John II, 
when English interference had been repelled and an adverse faction 
Of the nobility suppressed. Holland and Hainaut were now united 
under one count, Interference by the German king Albert I was 
tected, and Holland and Hainaut became closely linked to French 
policy, Holland’s influence in Utrecht was strengthened by the 
tection of Guy of Avesnes to the bishopric. 

An invasion by the Flemings, who had beaten the French at the 
battle of Courtrai (Kortrijk) in 1302, threatened the position of 
the house of Avesnes in Utrecht, where a rebellion brought the 
ple the government of the town; but help from France 
(dts John II and, after his death in 1304, his son William III 

7) to overcome their difficulties, In 1323 William III made 
a m claims to Zeeland, which thus fell at last to the 

and. 

ion oe Prosperity was promoted by extensive land reclama- 
tye e towns also profited by growing trade. William III 
emit A important role in the affairs of western Europe. He 
Years! W the Anglo-French dissensions leading up to the Hundred 
i, i in order to inc rease his power and prestige. His promi- 
ied the eens by the marriages of his’ daughters: Margaret mar- 
init ittelsbach German king and future emperor Louis IV 

id okie Philippa married Edward III of England. Toward 
tini 

EN Countries. In the diocese of Utrecht he acquired 
ction, Ce; its southern part eventually came under his juris- 


paliem TPs successor, William TV (d. 1345), tried to estab- 
Vang “thority in Middle Frisia but fell in the ill-fated battle of 
ttue la 4 put an end to this venture. His death without male 
ftctiong fe it about great disorder and party strife between the 
Wise his wey 100ks” (Hoeken) and “Cods” (Kabeljauwen) be- 

1] tetang pe Margaret—who had been enfeoffed with Holland, 
i m nd Hainaut by her husband, Louis IV—and her son Wil- 
neni a not agree about their status. The Cods, mainly 

t Margan Supported William; the Hooks, mainly nobles, appealed 
i T A final settlement was reached only in 1354, under 
ten Wi re of a part of the nobility and the rising towns; Wil- 
y after hnowledged as count of Holland and Zeeland and 
erward also of Hainaut, In this way the house of Wit- 

“ae, Eee into the Low Countries. As William became in- 
Tother Albert ruled as regent from 1358 till William’s 


is reign William III was head of the anti-French coali- ¢ 
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ig in 1389, after which he was himself count till his death in 

Albert strove to end the quarrels between Hooks and Cods but 
was only partly successful. Renewed efforts to conquer Middle 
Frisia also were without permanent result (1396-1402). In several 
towns of Holland during Albert’s reign a patrician government was 
established. His son and successor William VI, count from 1404 to 
1417, sought a rapprochement with France and Burgundy. His 
only daughter, Jacoba, was married first, in 1415, to John of 
Touraine, second son of Charles VI of France; but John died in 
April 1417 and William VI himself in May. Though Jacoba’s 
rights had been recognized by the estates of Holland and Zeeland 
in 1416, difficulties now arose about the succession, and Jacoba had 
to face opposition not only at home but also from her uncle John 
of Bavaria. Neither her second nor her third marriages—to her 
cousin John IV of Brabant and to Humphrey, duke of Gloucester— 
served to secure her inheritance. (See JACOBA.) (W. J. At.) 

Burgundian Dynasty.—John of Bavaria, who died in 1425, 
left his rights in Holland to Philip (g.v.) the Good, duke of Bur- 
gundy, who was also a cousin of Jacoba and of John IV of Brabant; 
and John IV of Brabant also ceded his rights to Philip. Jacoba 
resisted as long as possible, but under the treaty of Delft (1428) 
was forced to hand over the actual government of her provinces 
to Philip, who finally himself acquired the title of count of Hol- 
land, as Philip I, in 1433, because Jacoba, in contravention of the 
treaty, had made a fourth marriage. Under the Burgundian line 
of counts Holland’s material prosperity increased continually 
thanks to the thriving herring fishery and the development of the 
carrying trade. Under Philip’s son Charles (g.v.) the Bold, count 
of Holland as Charles I from 1467 to 1477, the Hollanders suffered 
much from excessive taxation; they also felt outraged at Charles’s 
attempt to establish a more centralized government in the Burgun- 
dian Netherlands. They took advantage of the collapse of the 
central government in 1477—when Charles, killed in the battle of 
Nancy, was succeeded by his young daughter Mary (q.v.)—to re- 
capture their ancient rights and liberties. A high court of justice 
was established for Holland, Zeeland and Friesland and the use 
of the Dutch language was made official. 

Habsburgs and House of Orange.—On the sudden death of 
Mary in 1482 her possessions, including Holland, passed to her in- 
fant son Philip the Handsome (Philip II of Holland) under the 
guardianship of his father, the Austrian archduke Maximilian (see 
MAXIMILIAN I). Thus the Burgundian dynasty was succeeded by 
that of Habsburg. The regency of Maximilian was a time of trou- 
bles. The Hooks caused new disturbances but were finally over- 
thrown, and the “Bread and Cheese War,” a blind revolt of peas- 
ants in northern Holland, was proof of the misery caused by civil 
discords and oppressive taxation, 

In 1494 Philip was declared of age. During his effective reign 
Holland enjoyed rest, and its fisheries benefited from a commer- 
cial treaty with England. On his sudden death in 1506 his elder 
son, the future Holy Roman emperor Charles V (q.v.), became 
count as Charles II; for his reign see NETHERLANDS, THE: His- 


When Charles abdicated the Netherlands in 1555, his son, the 
future Philip II of Spain, became Philip III of Holland; in 1559 
he appointed William I (g.v.) of Orange as stadholder of Holland, 
Zeeland and Utrecht. In 1572 Holland and Zeeland became under 
William’s leadership the centre of the revolt of the Netherlands 
against Spanish rule. After the estates-general, meeting at The 
Hague, had abjured Philip II in 1581, Holland and Zeeland were 
about to offer the now vacant countship to William of Orange, but 
before the matter was finally decided he was assassinated (1584) ; 
in 1585 they appointed his son Maurice (g.v.) only to the position 
of stadholder. Then the earl of Leicester exercised some measure 
of sovereignty in the seven northern provinces of the old Burgun- 
dian state, but left the country at the close of 1587. Thencefor- 
ward Holland was one of the sovereign republics of the seven 
United Provinces. 

Holland was the most influential of the Dutch republics, thanks 
to its rapidly increasing wealth (it paid more than half of the 
federal taxes) and to the concentration of power and talent in 
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its cities, especially Amsterdam. Hence the importance attached 
to Holland’s vote in the assembly of the estates-general. Yet the 
authority of Holland did not remain unchallenged. It was in the 
first place counterbalanced by the influence of the stadholders, 
the princes of Orange, who, since they held the stadholdership of 
various provinces at the same time and were generals of the fed- 
eral army, were sometimes prepared to protect the interests of the 
other provinces and those of the federal government against Hol- 
land’s highhanded ways. Sometimes, however, it was not the de- 
fense of the federal principle but the furthering of their personal 
foreign policy which brought the princes of Orange, basing them- 
selves on the majority of the smaller provinces in the estates-gen- 
eral, into conflict with Holland. Moreover, the very fact of Hol- 
land’s preponderance and overriding influence gave some unity 
to the all too loosely constructed federal government. In any case, 
the chief crises in the internal history of the Dutch republic are 
to be found in the struggles for supremacy between Holland and 
the princes of Orange. In the 1780s the conflict led to a state of 
latent civil war. The “Patriot” opponents of William V of Orange, 
originally sprung from the staatsgesinden (i.e., the anti-Orangist 
Holland magistracies led by Amsterdam), developed democratic 
tendencies. When in 1795 the old republic was overthrown they 
welcomed the French as deliverers, not only in order to do away 
with the stadholdership and the oligarchic system which the princes 
of Orange had in the 18th century come to accept as an ally but 
also in order to realize that unitary state which neither of the old 
parties had been able to conceive. 

The province of Holland during the 17th and 18th centuries was 
governed by the estates, of which the full title was De Edele Groot 
Mogende Heeren Staaten van Holland en Westfriesland (the Noble 
Great Mighty Lords Estates of Holland and West Frisia). After 
1608 this assembly consisted of 19 “members” (delegations), 1 
representing the nobility and 18 the towns. The “member” for 
the nobles gave its opinion first, followed by a spokesman for each 
town in a fixed order of precedence. The grand pensionary (see 
Pensionary), acting as chairman, had in the end to embody the 
sense of the assembly, as apparent from the 19 opinions, in a “reso- 
lution.” The interests of the country districts were the peculiar 
charge of the member for the nobles. The nobles also retained 
the right of appointing representatives to sit in the college of 
deputed councilors, in certain colleges of the admiralty and on the 
board of directors of the Dutch East India company and to vari- 
ous public offices. Each town (as did the nobles) sent as many 
representatives as it pleased, but the 19 “members” had only one 
vote each. Each town’s deputation was headed by its pensionary, 
who often acted as spokesman on behalf of the representatives. 
Certain questions such as peace and war, the voting of subsidies, 
the imposition of taxation, changes in the mode of government, 
etc., required unanimity. The estates of Holland sat at The Hague 
in the months of March, July, September and November. During 
the periods of prorogation the continuous supervision of the busi- 
ness and interests of the province was confided to the college of 
deputed councilors (gecommitteerde raaden), which was itself di- 
vided into two sections, one for the southern quarter, another for 
the northern. The grand pensionary presided over the meetings 
of the college, which had the general charge of the whole provin- 
cial administration, especially finance; the carrying out of the 
resolutions of the estates; the maintenance of defenses; and the 
upholding of the privileges and liberties of the land. 

French Regime and Kingdom of the Netherlands.—tIn the 
period of the French Revolutionary and Napoleonic Wars, Holland 
shared the fate of the rest of the Netherlands. The province was 
divided into several parts in 1798, but was restored to its old form 
in 1801. In 1806 it was again divided, now into a northern and 
a southern part; and from 1810 to 1813 the northern part was 
united with Utrecht. In 1814, however, when the kingdom of the 
Netherlands was set up on the fall of Napoleon, the old province 

was once again restored, though it lost some territory to Brabant. 
In 1840 it was divided, this time for good, into North Holland and 
South Holland (qq.v.).. It still had two colleges of deputed coun- 
cilors, and from 1814 it had had two governors. The provincial 
estates met in turn at Haarlem and The Hague; they were com- 
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posed of 14 representatives of the nobility, 49 of the 
27 of the countryside. They were, however, no longer 
but an administrative body in a centralized monarc! 


E. 

HOLLAND, a harbour city on Lake Mee 
Lake Michigan, in Ottawa county, Mich., U.S., 25 mi. 
Grand Rapids. Advantages of the site for water tran: 
tracted Rev. A. C. Van Raalte and his small band of Dutch 
in 1847. Subsequently, this outpost became the destinati 
many Dutch immigrants who colonized western Michigan. Ship 
making, tanning and woodworking were early industries, 
has industrial diversity including pharmaceuticals, furniture, 
crafts and machinery. It is renowned as a resort centre the 
hub of a fruit-growing, poultry and farming area. Holland Stale 
park is nearby, and the annual Tulip festival in May features 
Dutch provincial costumes, pageantry, wooden-shoe dances, and 
miles of streets and parks bordered by tulips, The Netherland 
museum has exhibits of local history and Dutch folklore, Hope 
college (1866) and Western Theological seminary (1869) are ine 
stitutions of the Reformed Church in America. Holland was in. 
corporated in 1867 and the council-manager government, adopted 
in 1950, operates its own utilities, a community hospital and a civic 
centre. For comparative population figures see table in Micur 
GAN: Population. (W, C.W.) 

HOLLAND, a term used for several kinds of cloth, inch 
in a broad sense, all linens imported from the continent of E 
More specifically it refers to an unbleached or dull-finish 
made chiefly in the Netherlands and used as furniture 
or a cotton fabric that is made more or less opaque by a 
or unglazed finish (called the Holland finish), consisting of 
and a filling material. It is used for window shades, lal 
tags, sign cloth and the like. (G. E. 

HOLLAR, WENCESLAUS (WexzeL; in Czech, V 
HoLar) (1607-1677), Bohemian etcher, whose work has alw 
had great charm for connoisseurs; for mastery in working di 
on the etched plate he had few—if any—peers. He was 
Prague on July 13, 1607. The earliest of his extant works at 
plates dated 1625 and 1626, In 1627 he was working 
Matthäus Merian in Frankfurt, later moving to Strasbou! 
then to Cologne in 1633. There he attracted the attenti 
collector Thomas, earl of Arundel, who was on an 
the imperial court; and with him Hollar traveled to Vi 
Prague, arriving at last in England in 1637. 

Though he lived in the household of the earl of Arum 
seems to have worked not exclusively for him, but to har 
that slavery to the publishers which was the normal Con 
his life. During his first years in England he produced his ae. | 
of Greenwich, nearly a yard long, receiving 30 shillings for 0t 
plate. The earl of Arundel left England in 1642 and 
passed into the service of the duke of York. With other © 
artists he stood the long siege of Basing house and there i 
a hundred plates by him dated during the years 1643 and 
Taken prisoner, he escaped or was released and joined ti 
Arundel at Antwerp, remaining eight years, the prime of 
ing life, and produced the finest of his plates: his noble 
miraculous muffs and shells, the superb portrait of the | 
York. In 1652 he returned to London and lived for a time: 
the engraver William Faithorne. ~i 

He illustrated many books, among them Sir William 
Monasticon (part i, 1655), Warwickshire (1656) and + 
(1658). After the Great Fire he produced some of be A 
“Views of London” and it may have been the success : 
which induced the king to send him to Tangier in 1 
the town and forts. During his return trip to England 
the desperate and successful engagement fought by 
“Mary Rose” against seven Algerian men-of-wat, 2 : 
Hollar etched for Ogilby’s Africa. ang ft 

Hollar lived eight years after his return, still working 
booksellers and retaining to the end his wonderful po 
died in London on March 28, 1677, in extreme poveri 
recorded words being a request to the bailiffs that they 
carry away the bed on which he was dying. j 
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atalogues of his etchings have been made, one in 1745 (2nd 


aa A by George Vertue and a definitive one (1853) by Gustav 


ed, 1759. 


Parthey. s 
apny.—A. M. Hind, Wenceslaus Hollar and His Views of 


E rni Windsor (1922); J. Urzidil, Wenzel Hollar (1936); F. 
Hollars Handzeichnungen (1938). (H. Es.) 


Sprinzels, 
HOLLES, DENZIL HOLLES, Baron (1599-1680), Eng- 
Jish statesman, a leading but moderate opponent of Charles I, was 
pom on Oct, 31, 1599, at Houghton, Nottinghamshire, the second 
son of John a earl of os _— father, a rich, 
bitious and quarrelsome man who bought a barony for £10,000 
id his earldom for oan ebat- was a critic of Charles Ps 
hvourite, the duke of Buckingham, and was in consequence dis- 
iim his court offices. It was therefore natural that in the 
erly parliaments of the reign Denzil Holles, who sat for St. 
Michael in Cornwall in 1624 and subsequently for Dorchester, 
should be a member of the “opposition.” His second cousin Ger- 
vase Holles, the antiquarian, stated that his education was of the 
best and beyond that of most nobility: he took his M.A. in 1616 
atChrist’s college, Cambridge, and then studied at Gray’s Inn. A 
close friend of Sir John Eliot (g.v.), he first distinguished himself 
in the parliament of 1628-29 when, after the king ordered the 
adjournment, he was one of three members who held down the 
speaker in the chair while three resolutions critical of royal poli- 
ties were carried. For that action of dubious legality Holles was 
anested along with Eliot and others and committed to the Tower 
of London, He was refused a writ of habeas corpus, was fined 
es and was ordered to be imprisoned during the king’s 
peasure. However, in 1630, he paid his fine and gave the securi- 
nee for his good behaviour; then in his own words he 
iveda banished man .. . for . . . seven or eight years.” Never- 
theless he continued to oppose the crown: he refused to pay ship 
money and encouraged his mother-in-law, Lady Ashley, to resist 
kyment, He had married (1626) Dorothy Ashley (d. 1646), the 
ohare pees; by her he had a son Francis (1627-90), who 
Holles was friendly with a number of Puritans and soon became 
å leader of the commons in the parliaments of 1640. At first he 
dered from John Pym and other parliamentarian leaders only in 
that he tried to save the life of his brother-in-law, the earl of 
Stratford, apparently suggesting that Charles I should agree to 
the abolition of the bishops as the price. He was throughout a 
«n supporter of the “root-and-branch” bill for abolishing the 
aps, and spoke in favour of the Grand Remonstrance of 1641. 
Ne pda datea Holles importance in naming him one of the 
162. B se whom he vainly tried to arrest and impeach in Jan. 
ns w i olles escaped and returned in triumph to parliament 
militis, a a — a bill — petenint _ a 
y e became a member o: e committee , 
h ratie Civil War began he raised his own regiment of foot. 
nert jetrih ought at the battles of Edgehill and Brentford, but 
Spporter ee peace and from then on became mantic 
‘stitutional aire peace if the king would accepi . AA 
ment. s and a Presbyterian form of church gov 
rath Holes became famous as a leader of the parliamentary 
tish venante a not a fanatic in the same sense as ie pea 
: and the oana et Aia alenton Aa pares za oe 
ant the covenanti, ae A Spiele: a din 1644 to stay 
ice the we ng army which entered England in wa 
ept a ray Was won, and was anxious to persuade the king to 
dihan “i ement, whereby the parliamentarian army would be 
Rees erent 
Ig, Hie a e was concerned in peace negotiatio a 
iito confict eE thess to disband the New Model army brought him 
i at one ie: ae inpe nas his sonini e SeN 
olles challenged Ireton to a duet. J 
) a a ten other “Presbyterian” members of parliament were 
Minster whi yag army and he was compelled to flee from West- 
Yilin Ay en the New Model army entered London to enforce its 
tinmons 4 1647. Though “disabled,” he resumed his seat in the 
luring the second phase of the Civil War in Aug. 1648 
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and reopened negotiations with Charles I in the Isle of Wight. The 
army leaders demanded his arrest and punishment. He escaped 
to France and was offered a secretaryship of state by the future 
Charles II in 1651. Cromwell permitted his return to England, 
but he appears to have been imprisoned, for his release was ordered 
by the republican council of state on Sept. 2, 1659. 

Holles took a leading part in the Restoration. He became a 
member of the council of state and advocated the summoning of a 
convention to invite the king home. He was admitted to the privy 
council in April 1661 and was created Baron Holles of Ifield in 
June. He served as English ambassador in Paris from July 1663 
to May 1666 and was one of the negotiators in 1667 of the treaty 
of Breda which ended the second Dutch War. He was a supporter 
of the earl of Clarendon and bravely protested against his banish- 
ment. But on the whole his policy was one of moderation. He 
hoped that the restored king would agree to a settlement with the 
Presbyterians; he opposed the Test acts, which excluded Roman 
Catholics from office; he attacked the Tory leader, Danby, and 
was friendly with the Whig leader, Shaftesbury, but was against 
the bill to exclude James, duke of York, the king’s Roman Catholic 
brother, from succession to the throne. He died on Feb. 17, 1680, 
and was buried at St. Peter’s church, Dorchester. 

Bishop Burnet wrote of Holles that “he was well versed on the 
records of parliament: and argued well, but too vehemently; for 
he could not bear contradiction. He had the soul of an old stub- 
born Roman in him.” His temper may be gauged from his 
Memoirs covering the years 1641-48. He was a sincerely religious 
man and a patriot according to his fashion. 

BretiocrapHy.—There is no life of Holles, but there exists an ex- 
cellent article by Sir Charles Firth in the Dictionary of National Biog- 
raphy. Additional facts about him will be found in Mary Frear Keeler, 
The Long Parliament (1954) and C. V. Wedgwood, Great Rebellion, 
vol. ii, The King’s War (1958). For family background see Gervase 
Holles, Memorials of the Holles Family, 1493-1656, ed. by A. C. Wood 
(1937). (M. P. A.) 

HOLLOWAY, THOMAS (1800-1883), English patent- 
medicine merchant and philanthropist, was born at Devonport on 
Sept. 22, 1800.. He began to sell an ointment in 1837 and it car- 
ried his name over the world. He soon added the sale of pills to 
his business. Advertising played a large part in making his busi- 
ness efforts successful. He endowed two institutions, a sanatorium 
for the mentally afflicted of the lower middle class, which was 
opened in 1885, and a college for women, which was opened at 
Egham in 1886. He attended carefully to the arrangements for 
establishment of these institutions prior to his death at Titten- 
hurst on Dec. 26, 1883. (H.J: S63 

HOLLOW WARE: see PORCELAIN ENAMELING. 

HOLLY, the common name for a large genus (Zlex) of trees 
and shrubs of the family Aquifoliaceae (g.v.), containing about 
300 species, many of which are popular though expensive garden 
subjects grown for their decorative fruit and foliage. The genus 
finds its chief development in Central and South America and is 
well developed in parts of Asia but has few species in Europe, 
Africa and Australia. In Europe, 
where J. aquifolium is the sole 
surviving species, the genus was 
richly represented in earlier geo- 
logic times. The leaves are gen- 
erally leathery and evergreen and 
are alternate and stalked; the 
flowers, commonly dioecious 
(male and female borne on dif- 
ferent plants), are in axillary 
_ clusters and have a persistent 
four- to five-lobed calyx, a white, 
rotate four- or rarely. five- or six- 
cleft corolla, with the four or five 
stamens adherent to its base in 
the male, and a two- to six-celled 
ovary, seldom more; the fruit is a 
globose, usually red drupe, con- 
taining two to eight one-seeded 
stones. 


ROCHE 
EUROPEAN 
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The wood of the holly is even grained and hard, especially when 
from the heartwood of large trees, and almost as white as ivory, 
except near the centre of old trunks where it is brownish. It is 
employed in inlaying and turning and, since it stains well, in the 
place of ebony, as for teapot handles. When dry it weighs about 
474 lb, per cubic foot. From the bark of the holly birdlime is 
manufactured. The leaves are eaten by sheep and deer and in 
parts of France serve as a winter fodder for cattle. The berries 
provoke in man violent vomiting and purging, but are eaten with 
impunity by birds. 

The custom of employing holly and other plants for decorative 
purposes at Christmas is one of considerable antiquity and has 
been regarded as a survival of the usages of the Roman Saturnalia, 
or of an old Teutonic practice of hanging the interior of dwellings 
with evergreens as a refuge for sylvan spirits from the inclemency 
of winter. Several popular superstitions exist with respect to 
holly, In the county of Rutland, Eng., it is deemed unlucky to 
introduce it into a house before Christmas Eve. In some English 
rural districts the prickly and nonprickly kinds are distinguished 
as “he” and “she” holly; and in Derbyshire the tradition obtains 
that according as the holly brought at Christmas into a house is 

smooth or rough, the wife or the husband will be master. 

In North America about 15 native species occur, found chiefly 
in the southeastern United States. The American holly (/. opaca) 
very similar in appearance and uses to the European holly, is a 
slow-growing tree, sometimes 40 or 50 ft. high, with a trunk 3 ft. 
or more in diameter. It grows in moist woods, mostly near the 

coast, from Massachusetts to 
Florida, westward to Texas and 
northward in the Mississippi val- 
ley to Missouri and Indiana. 
Like the old-world holly, it is 
much used for Christmas decora- 
tion. The dahoon holly (Z. cas- 
sine), a shrub or small tree, some- 
times 25 ft. high, with oblong, 
spineless and mostly toothless 
evergreen leaves, is found from 
T Virginia to Florida and westward 
to Arkansas and Texas, and also 
in Cuba and the Bahamas. 

The emetic holly (J. vomi- 
toria), called also yaupon, cas- 
sena, Carolina tea and Indian 
black drink, because of its use by 
the Indians as an emetic and pur- 
tive, has nearly the same geographic range as the dahoon. It 
sually grows 10 to 15 ft. high and has small, minutely wavy- 
toothed leaves, about one inch long, and small scarlet fruits. Sev- 
eral North American species have deciduous leaves. Of these 
the best known is the Virginia winterberry, dogberry or black 
Ider (7. verticillata), a shrub, 6 to 15 ft. high, native to swamps 
‘om Connecticut to Wisconsin and south to Florida and Missouri. 

The foliage turns black and falls off in autumn, leaving bright-red 

persistent fruits which are used for winter decoration. Other 

deciduous species are the smooth winterberry or hoopwood (J. 

laevigata), native to swamps from Maine to Pennsylvania and 

Georgia; the deciduous holly or possum haw (J. decidua), widely 

distributed in the southeastern states; and the mountain holly (J. 

montana) of the Allegheny mountain region. 

The common European holly or hulver (J. aquifolium) is an 
evergreen shrub or low tree having smooth, ash-coloured bark and 
wavy, pointed, smooth and glossy leaves, two to three inches long, 
with a spinous margin. The flowers, which appear in May, are 
ordinarily dioecious, as in all the best of the cultivated varieties 
in nurseries. Darwin says of the holly: “During. several years I 
have examined many plants, but have never found one that was 
really hermaphrodite.” Shirley Hibberd, however, in 1877 men- 

tioned the occurrence of “flowers bearing globose anthers well fur- 
nished with pollen, and also perfect ovaries.” The holly occurs 
in Great Britain, northeast Scotland excepted, and in western and 
southern Europe, from as high as latitude 62° N. in Norway to 
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AMERICAN HOLLY (ILEX OPACA) 


HOLLY HOCK 


Turkey and the Caucasus and in western Asia. It is found 
erally in forest glades or in hedges and does not flourish unde 
shade of other trees. In England it is usually small, but jt ma 
attain to 60 or 80 ft. in-height. Some of the trees on Bleak ii 
Shropshire, are said to be 14 ft. in girth at some distance from the 
ground. T. aquifolium is abundant in France, especially in Brit 

There are numerous varieties of 7. aquifolium. Some trees have 
yellow and others white or even black berries. In the fruitless yy. 
riety laurifolia, “the most floriferous of all hollies” (Hibberd), the 
flowers are highly fragrant; the form known as femina jg on 
the other hand, remarkable for the number of its berries, The 
leaves in the unarmed varieties aureo-marginata and albo-margingty 
are of great beauty, and in ferox they are studded with sham 
prickles. 

The evergreen hollies will grow in almost any soil not absolutely 
wet, but flourish best in slightly acid, rich sandy loam, They are 
propagated by means of seeds, which do not normally germinate 
until their second year; by whip grafting and budding; and by cut- 
tings from the matured summer shoots. Transplanting should be 
performed in damp weather. 7. aquifolium is rarely injured by 
frosts in Great Britain; in the U.S. it grows best in the Pacific 
northwest but is generally hardy in the southern states. 

See also INKBERRY; MATE. 

See American Horticultural Society, Handbook of Hollies (1957), 

HOLLYHOCK (Althaea rosea), a perennial plant of the mal- 
low family (Malvaceae; g.v.). A native of China, it is widely — 
grown in North America and in Great Britain. The ordinary holly- 
hock is single blossomed, but the florists’ varieties have all double 
flowers, of white, yellow, rose, purple, violet and other tints, som : 
being almost black. The plant is in its prime in late summer, but 
by careful management samples may be obtained in blossom from 
July to autumn. 

Hollyhocks are easily propagated from seed or by division of the 
root; also single eyes from wood shoots or cuttings from outgro 
of the old stock or of the lateral offsets of the spike may be sta 
in rich sandy soil, ina close frame, with a gentle bottom heat, The 
seed may be sown in autumn under cover, the plants obtained being 
potted and kept under glass until the following spring. Or, if 
seed is late-gathered, it may be planted in the open ground in early 
summer, the plants being transplanted in the autumn or the follow 
ing spring. In many gardens, when the plants are not disturbed, 
self-sown seedlings come up in abundance in late spring. sh 
may also be raised in February or March by the aid of gentle h 
ina light and rich moist soil: They should not be watered till they 
have made their second leaves and, when large enough for nant 
should be pricked off in a cold frame, from which they are sub i 
quently transferred to the flower bed. Hollyhocks thrive best in 
well-trenched and manured sandy loam. The forms now grown 
the results of the careful selection and crossing of varieties: 
most diverse varieties may be raised from plants growing 9 g 
gether. tacks 

The young shoots of the hollyhock are susceptible to the al 
of slugs and to a disease called hollyhock rust, caused by af aa | 
Puccinia malvacearum. The fungus, a native of Chile, rea 
Europe in 1869 and the United z 
States in 1886; it attacks not only 
hollyhocks but also wild mal- 
lows, destroying the soft parts of 
the leaves, leaving only the veins. 
It is especially harmful to the 
plant in dry seasons. The dis- 
ease appears on the leaves as 
minute, hard, pale-brown pus- 
tules filled with spores that ger- 
minate without a resting period 
but that, when produced late in 
the season, may last as resting 
spores until the next spring. Sul- 
fur spray is useful in preventing 
rust, but the disease, once estab- 
lished, is difficult to control. In 
hot dry seasons, red spider (a 
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ite) may be injurious to foliage but may be kept at bay by spray- 
oe KF frequently with water. Hollyhock is Susceptihle B 
anthracnose, caused by the fungus Colletotrichum malvarum. 
HOLLYWOOD, Calif., the principal seat of the U.S. motion- 
jcture and television film industries, is situated about 8 mi. N.W. 
of the centre of Los Angeles (q.v.), to which it was annexed in 
110. Its district boundaries are Hyperion avenue and Riverside 
drive on the east, Beverly boulevard on the south, the foothills of 
the Santa Monica mountains on the north and the city of Beverly 
Hills (g.v.) on the west. Spanish annals referred to an unimpor- 
tant way station on El Camino Real and the Cahuenga pass, the 
principal route between southern and northern California and 
hack door to modern Hollywood. The first home, an adobe, in 
the area was built by Don Tomas Urquidez in 1853. It was not 
util the early farmers or homesteaders settled there in the 1870s 
that there arose an appreciation of the unique combinations of 
geography that influenced an unusually pleasant climate. The 
nearby Pacific ocean conditioned the temperature to a comfortable 
medium, while the desert stretching to the east helped to keep the 
atmosphere dry and clear. During the 1880s one of the settlers, 
Mrs, Horace H. Wilcox from Topeka, Kan., gave the community 
the name Hollywood, which was derived from the summer resi- 
dence of a friend in Chicago. By 1903 the colony had developed 
apride in local achievements and a desire to control its destiny, 
amdon Nov. 14 voted 88 to 77 to incorporate as the city of Holly- 
wood, Because of its arid location, the new city’s water supply 
was inadequate. To solve the problem, Hollywood (pop. then 
tbout 4,000) voted in roro to become a district of Los Angeles. 
The pioneers of the motion-picture industry found southern 
California extremely well suited to their needs of maximum sun- 
shine, mild temperatures, varied terrain and a labour market. In 
1908 one of the first “story” moving pictures, The Count of Monte 
Cristo, begun in Chicago by William N: Selig, was finished in the 
Hollywood area by Francis Boggs. About this time the Motion 
Picture Patents company (“Movie trust”) was formed in New 
York by producers licensed by Thomas Alva Edison to use his 
kinetoscope, A group of independent producers and exhibitors, 
‘sing French cameras for which patent priority was claimed, 
threatened the trust’s monopoly, resulting in a series of suits, 
Hjunctions and even street fights. The independents eventually 
he to southern California. The trust companies followed, and 
udios, independent and trust alike, became centred at Edendale. 
oc. overcrowding caused some producers to move a few 
nM Westward into Hollywood. In 1911 David Horsley leased 
i eles corner of Gower street and Sunset boulevard for 
ite eh film company studio, the first actually in Hollywood. 
Dbe vi end of the year 15 companies had located close by, 
a lowed by many others. The trust companies dwindled; 
i Y nents eventually dominated the industry. 
tombined’ Cecil B. deMille, Jesse Lasky and Samuel Goldwyn 
Fy to produce The Squaw Man in a barn just a block from 
paon of Hollywood boulevard and Vine street. The 
8 ah wosequently moved to Paramount Studios and dedicated 
eld °rical monument by the state of California. D. W. Griffith 
Bitte poolywood a start in the race for supremacy in motion 
ta stand arly films such as The Birth of a Nation (1915) helped 
id, Dou cs of showmanship. Early stars included Mary Pick- 
Rudolph V y Fairbanks, Charlie Chaplin (q9.2.); Gloria Swanson, 
MAA ET EA Harold Lloyd, Francis X. Bushman, William 
leaders hi 7 ian Gish and Tom Mix. Great studios arose under 
Lis B M. as Adolph Zukor, William Fox, Samuel Goldwyn and 
Movie ind ayer. The 1920s saw Hollywood as the centre of a 
riches a y, with a world-wide market. Real estate boomed, 
ically iN extravagantly displayed and headline scandals peri- 
aed Censorship bureaus in many cities ordered 
Seen, Then of pictures or the deletion of suggestive lines and 
ame ken producers responded by forming an organization that 
edh own as the Hays office—a bureau for self-censorship, 
tthe i ill Hays, former postmaster general, under the aegis 
5 anh of the talking picture had a marked effect on the 
many. Famous stars of the silent screen were forced 
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into retirement. There was a demand for more resourceful direc- 
tors and screen writers and for technicians with more varied skills 
to cope with the new sound medium. Film technicians, writers, 
directors and actors organized into guilds that acquired the status 
of trade unions. 

The effect of television as a competitor to the movie industry 
began to be felt after the prosperous years of World War II. The 
Hollywood counteraction was a rash of new techniques involving 
new lenses, wider screens and stereophonic sound. Nevertheless, 
thousands of theatres stayed closed and millions of former movie 
patrons preferred the home television screen, An additional blow 
was a series of court decisions holding that the control of theatre 
chains by major producing companies constituted combinations in 
restraint of trade, which must be broken up. The major Holly- 
wood studios joined their rival, selling great backlogs of films for 
televiewing and selling and leasing their facilities for television pro- 
duction requirements, The RKO studio was taken over by tele- 
vision producers. In the early 1960s about 80% of the three main 
television networks’ evening programming originated from Holly- 
wood. The financial structure of movie making underwent a rad- 
ical change. The old studio giants were largely replaced by a con- 
glomerate alliance of independent producers, profit-sharing stars, 
bankers, agents and investment counselors. The blocking of for- 
eign currency and capital gains and income tax factors provided 
incentive for production of an increasing number of films overseas, 
and the cheap supply of extras and other help encouraged this 
trend. However, thousands of technically skilled artisans who 
have made Hollywood and its environs their home have to some 
extent been absorbed into the television industry, with an equally 
vast inventory of equipment. The entertainment industry is so 
firmly anchored that it will hardly be uprooted. The Central Cast- 
ing office maintains a file of thousands of bit players and extras. 

Radio in Hollywood was a natural outgrowth of its supply of 
talent, and in pretelevision days Hollywood rivaled New York as 
radio centre for nation-wide programs. Columbia square, the 
Mutual Don Lee Broadcasting system studios and the National 
Broadcasting company studios stand as monuments to radio. The 
recording of songs written for movies, of radio and television pro- 
grams and of other popular music is a thriving industry. 

In 1919 the Hollywood Bowl, a 50-ac. natural amphitheatre 
owned by Los Angeles county, became a reality. The pool of art- 
ists who moved to the area in the ensuing years made possible the 
array of talent that attracts record-breaking crowds to the outdoor 
series of summer concerts known as “Symphonies Under the Stars.” 
Other main points of interest are the outdoor Pilgrimage Play 
amphitheatre and Greek theatre, the Californian Art club and 
Barnsdall park. 

Hollywood has grown from a country village concerned with the 
quality of its citrus fruits to a thriving community of more than 
200,000, most of whom live in apartments. It has many churches. 
It is known for the manufacture of cosmetics and is among the 
jeaders in the creation of styles in both men’s and women’s clothes. 
In the 1960s a redevelopment program was under way. 

See also MOTION PICTURES. 

BrsriocRaAPHy.—Terry Ramsaye, A Million and One Nights (1926) ; 
William C. deMille, Hollywood Sage (1939) ; Edwin O. Palmer, History 
of Hollywood (1937) ; H. Powdermaker, Hollywood, the Dream Factory 


(1950) ; Ivy C. Wilson (ed.), Hollywood Album, 1957-1958 (1957-58). 
(E. D. Br.) 


HOLLYWOOD, a city of Broward county, in southeastern 
Florida, U.S., on the Atlantic ocean, 18 mi. N. of Miami. Until 
1921 it was palmetto jungle with a few pineapple and tomato 
farms. Joseph W. Young, a developer from California (hence 
the name Hollywood), starting with 1,700 ac. in the present down- 
town section, made a geometrically precise layout for the town, 
which was to be bisected by a broad avenue (Hollywood boule- 
vard) with three circular 10-ac. parks at regular intervals and a 
hotel at the east end. The city was incorporated in 1926, but 
was hit hardby the hurricane and the real estate collapse of 
that year and grew but little until the 1950s when the population 
doubled. It shares ownership and benefits of Port Everglades with 
nearby Dania and Fort Lauderdale. Tourism and some industry, 
principally electronics, furniture, cement and shipping, with a 
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winter vegetable-growing hinterland make up the economy. It 
adopted a council-manager form of government in 1926, For 
comparative population figures see table in FLorma: Population. 
(C. W. Te.) 
HOLMES, OLIVER WENDELL (1809-1894), U.S. 
physician, poet and humorist, was born in Cambridge, Mass., on 
Aug. 29, 1809. His father was Abiel Holmes, a minister in Cam- 
bridge and author of a creditable historical work, The Annals of 
America (1809). A childless 
widower upon his settlement in 
Cambridge, Abiel Holmes had 
chosen as his second wife Sarah 
Wendell, daughter of the well- 
to-do Oliver Wendell. Sarah 
Holmes was a good-humoured, 
sociable woman, beloved by her 
children, to whom she bequeathed 
the wit that leavened the sobriety 
of a Calvinist home, She lived 
to be 93; perhaps it was she who | 
taught her son that “life is a fatal 
complaint, and an eminently con- 
tagious one.” 

Early Life.—Educated first at 
local schools, Holmes was sent to 
Phillips academy (Andover) for 
a year before entering Harvard 
in 1825, Andover, the seat of a 
Calvinist theological seminary, 
was to Holmes a “dove’s nest of Puritan faith” and very different 
from “our heretic college,” as he described Harvard, which had 
become the centre of New England Unitarianism. The battle be- 
tween the New England Calvinists and Unitarians would soon lead 
to a skirmish in his father’s church. While Holmes, in his junior 
year, was making a reputation as student, poet and convivial club 
man, the town of Cambridge became embroiled in the schism in its 
principal parish. The two-year battle between the orthodox and 
liberal groups ended a month before Holmes’s graduation with the 
ousting of his father from the pulpit. For Holmes the blame 
rested not upon his mild-tempered father nor upon the liberals, 
but upon the Calvinists who had forced matters to a head. The 
quarrel left him with an ineradicable impression of “Machiavellian” 
deacons and contributed greatly to his later compulsion to attack 
Calvinist doctrines. 

Outwardly, young Holmes was unaffected by the quarrel. His 
talents were recognized by his fellow students, who chose him as 
class poet, and by the faculty, which awarded him a commence- 
ment part. Although his ability was thus acknowledged, Holmes 
was too sensible to consider a literary career; his choice lay be- 
tween law and medicine. Acting upon the American conviction 
that law was the field for a gifted young man, he enrolled at the 
Harvard law school but, finding the work dull, he sought relief in 
writing verses. He was encouraged by five undergraduates who 
printed his verses in their periodical, The Collegian (Feb—July 
1830), These poems, of which the best known is “The Height of 
the Ridiculous,” were reprinted and praised in the newspapers. 
Having tasted “the intoxicating pleasure of authorship,” Holmes 
later confessed that “there is no form of lead-poisoning which 
more rapidly and thoroughly pervades the blood and bones and 
marrow than that which reaches the young author through mental 
contact with type metal.” He was never able to cure the infection, 

although he tried to when he sought to become established in the 
profession of his final choice, medicine. Holmes began to study 
medicine in the fall of 1830, but he published “Old Ironsides” 
in September; he worked hard under James Jackson, but he pub- 
lished “The Last Leaf” (1831). Following Jackson’s cases until 
he knew more of them than anyone else, he wrote “September 
Gale” and other well-wrought comic verses. Still scribbling, he 
nevertheless pursued assiduously the courses at the Harvard medi- 
cal school and those given by a group of Boston physicians. In 
these two years he showed what Jackson called the “true zeal” 
and persuaded his parents that he deserved an additional two years’ 


BROWN BROTHERS 
OLIVER WENDELL HOLMES 


HOLMES 


training in Paris. In France, Holmes forsook poetry: anq fol 
lowed the. teaching of Charles Pierre Alexandre Louis and others 
of the school of French clinicians known as therapeutic nihilists 
for their skepticism about the efficacy of the drugs then employed, 

Medical Teacher and Author.—Returning home in Dec, rg 
and taking his medical degree at Harvard, Holmes was quale 
practise medicine, but from the first he desired to secure a profes. 
sorship. Although he practised medicine for ten years, he also 
taught, becoming associated in 1838 with other physicians in found. 
ing the Tremont Medical School. Holmes’s modest practice and 
two years as professor of anatomy at Dartmouth college, Hanover, 
N.H., did not interfere with his work at the Tremont school, 
Practice and teaching provided the income necessary for mar- 
riage, and in 1840 Holmes married Amelia Lee Jackson, daughter 
of Charles Jackson, justice of the supreme judicial court of Mas- 
sachusetts. The first child, Oliver Wendell Holmes, Jr., who wa 
to become a justice of the supreme court of the United States, 
was born in 1841; a daughter Amelia (1843) and a son Edward 
Jackson (1846) completed the family. 

The professorship Holmes really sought came his way in 1847 
when he became the Parkman professor of anatomy and physiology 
at Harvard; this post he held until his retirement in 1882, Asa 
teacher he was distinguished for introducing the use of the micto- 
scope and for his ability to make his lectures amusing. At Harvard, 
during his 36 years of service, he was always assigned’ the one 
o'clock lecture hour, the last in the students’ long morning, because 
he could keep attention with his lucidity, wit and delight in the 
subject. Charles William Eliot, reforming president of Harvard, 
said of Holmes: “I never heard any mortal man exhibit sud 
enthusiasm over an elegant dissection.” Although Holmes did 
not wholly favour Eliot’s reforms of the medical school, he help- 
fully led the older members of the faculty to accept them, Upon 
one matter of policy, Holmes was in advance of his colleagues, 
old or young; he always voted for the admission of women to the 
medical school. WH 

Although in his medical writings Holmes offered no origina! 
discoveries, he employed his talent and knowledge in good causes 
In his first medical essay, “Direct Exploration,” which won t 
Boylston medical prize in 1836, he argued for a more frequent ist 
of the stethoscope, which was then not extensively used in Americ 
In the following year he won both Boylston prizes with an esy 
on neuralgia, competent but not important, and with a sud 
“Intermittent Fever in New England,” described by an gutia 
as the best regional study of malaria. The subject led Homea 
the deserts of Puritan theology, which he described as “more li id 
to cause a fever than to mention one.” With his eyes on 4 pro 
sorship, Holmes published all three essays in 1837; dedicating fi 
volume to C. P. A. Louis, who had taught him the techniq 
of medical scholarship. 

In 1848 Holmes provoked controversy with a ry Nae 
Literature (prepared for the American Medical association i 
he urged his countrymen:to produce original work instead 0! i 
annotating English books, not sparing himself from ee 
having similarly edited (with Jacob Bigelow) a work by Y ig 
Hall. Before 1848, however, Holmes had produced his a ; 
tinguished medical work, the essay on The Contagion ast} 
Puerperal Fever, 1843. Written at white heat in 21 days, dical Ia 
was evoked by discussions in the Boston Society for Mea tion 
provement, Persuaded by these discussions and by nye 
the literature that the disease was contagious and was ir: all bis 
from patient to patient by the obstetricians, Holmes direc rous 
talents to marshaling the evidence. His article met Teia he 
position from the leading American obstetricians. a j 
did not suffer the martyrdom of the Hungarian Ignaz Se p 
who published similar conclusions in 1847, Holmes Wê: Sth at 
abused, until in 1855 he was urged to reprint his essay i 
ditional and even more eloquent pleas that the facts be nti 
edged, as shortly they were. Holmes’s other medlct author $ 
witty and intelligent though less important, show ie ind 
scornful of quackery of all kinds (Homoeopathy and tie 
Delusions, 1842), insistent upon scientifically teste ‘al Scient 
practices (Currents and Counter-Currents in edic 
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eager to see psychology recognized both in morals and 
(Mechanism in Thought and Morals, 1871) and bold in 
defense of freedom of investigation (address, The New Century 
ind the New Building of the Harvard Medical School, 1884), 

Holmes never devoted himself to pure science; he had not the mind 
jit: “I like nine-tenths of any matter I study but I do not like 
w lick the plate. If I did I suppose I should be more a man of 

» 
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a Essayist, Novelist.—His regrets for not having trained 
himself “to the exhaustive treatment of some limited subject” may 
betaken with a grain of salt. Distracting him was his delight 
inthe flattering praise his countrymen lavished upon the man of 
letters, praise they were not disposed to give the labouring scholar. 
Inthe same year in which he won the first Boylston prize, Holmes 
published his first volume of verse (Poems, 1836); here he gathered 
his fugitive early pieces together with “Poetry, a Metrical Essay.” 
Inhis preface, Holmes bowed himself off the literary stage, and 
fora time he held with some show of firmness to this “retirement,” 
but he was easily persuaded to make public appearances, poem 
inhand, for the pleasure of Harvard classmates, fellow citizens, 
nedical colleagues and innumerable visiting celebrities. He early 
became the unofficial laureate of Boston. As Ralph Waldo Emer- 
son observed: “Holmes is the best example I have seen of a man of 
a much genius, who had entire control of his powers, so that he 
(ould always write or speak to order: partly from the abundance 
of the stream, which can fill indifferently any provided channel.” 
_ Holmes was also before the public as a popular lecturer; appear- 
ing sporadically on the platform in the 1840s, he became a regular 
performer in the 1850s. His firecracker wit delighted his audiences, 
provided he eschewed the slavery question. There his conservative 
views provoked the wrath of the abolitionists, upon whom he re- 
lated by diagnosing their complaint as “inflammation of the 
(onscience” and treating them with the corrosive satire of “The 
Moral Bully.” By 1857 Holmes’s comic poems and witty lectures 
hidmade him famous in his own country and known also to English 
oo ie Thackeray, who declared Holmes the best thing 
een in America. 
ln 1857 the literary group in Boston founded a new magazine; 
mes Russell Lowell made his acceptance of the editorship con- 
iy he the publishers’ securing Holmes as a contributor. 
iy olmes who gave the magazine its name, The Atlantic 
fs Eee according to William Dean Howells, its third eae 
nly named but made it.” Page 47 of the first number 
ot magazine notorious overnight, for it carried Emerson's 
Bertie dure ae anana aee 
rat o, e Breakfast-Table: “I was } 

Ne I was interrupted.” The interruption had occurred 
iat efore, when Holmes, after two numbers, abandoned the 
12) Tee published in The New-England Magazine (1831, 
fession Atlantic Monthly, founded in the midst of an economic 
limes ap owed its survival chiefly to Holmes’s essays, and 
odluce ay to have been regarded by successive editors as a 
EN for each in his turn anxiously sought assurance 
ieoi te the doctor’s contributions. Many of his poems, 
tope, Over $ Breakfast-Table books, Our Hundred Days in 
More book i Teacups and the three novels were there serialized 
alter py a lication. The Autocrat of 1858 was followed by 
ten the first a Professor in 1859. The second was less popular 
iteme FA ecause, under fire from the religious press, Holmes 
Qilvinism Stent on attacking Calvinism. His revulsion from 
Šritlizeq Provided the theme for the novel Elsie Venner (1861). 


Showed he The Professor's Story it brought down upon Holmes’s 
tat he al the accusation of “moral parricide” and the charge 
4 no fit company for Harriet Beecher Stowe, also an 


Wictor 
vat be mepbutor. In writing the novel, Holmes had succumbed 
Adi cones recognized as “the flattery of abuse.” 
Fens 7 Fie kind of flattery, that of the Atlantic’s second editor, 
fed (cag: S, tempted him to try a second novel, The Guardian 
fi hG Somewhat more plausible a story than Elsie 
inating th uardian Angel has the same intention, that of dem- 
Me human | limits of the human will and persuading readers to 
an behaviour from the standpoint of psychology rather 
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than religion. Holmes’s third novel, A Mortal Antipathy (1885), 
has a bold psychological theme, but it is ill-conceived and poorly 
executed; Holmes had undertaken to write it before recovering 
from the effort of composing a biography of Emerson (1885). In 
love with his own planet, Holmes was not prepared to follow 
Emerson on his metaphysical flights. The best chapter in the 
biography is that on Emerson’s poetry; it particularly pleased 
readers of the Civil War generation, for it helped them to under- 
stand the reverential regard given Emerson before the war. 
Holmes’s other venture into full-length biography, John Lothrop 
Motley (1879), is more affectionately loyal than informative. 

Appraisal—aA mediocre biographer and novelist, Holmes was 
at his best in the Breakfast-Table chatter, which allowed free play 
to his wit. As a talker Holmes had his peers in Boston, but no 
superior. At the monthly meetings of the Saturday club, Holmes 
delighted in the rapid fire of talk in which his friends Motley and 
Lowell readily engaged him. According to a less loquacious mem- 
ber of this club of distinguished men, these three wits could all 
talk at once at high speed without losing the thread of the argu- 
ment or repeating themselves or each other. While it was said 
that Holmes talked too much, it was never said that his talk was 
dull. The conversational form of the Breakfast-Table books, used 
also in Over the Teacups, was for Holmes the ideal medium of 
expression. Not so sparkling as The Autocrat nor so argumentative 
as The Professor, The Poet (1872) is the least pleasing of the 
four books because it is overweighted with too much serious blank 
verse instead of being garnished, as the others are, with a variety of 
poetic forms and moods. Over the Teacups (1891), written when 
Holmes was 80, shows no diminution in wit and no flagging of 
spirit. In it, the poem “The Broomstick Train” matched “The 
Deacon’s Masterpiece” (in The Autocrat) and prompted Lowell to 
write Holmes that it was “a serious thing to have ‘eclipsed the 
gayety of nations.’” Spontaneous and personal, these four books 
express Holmes’s volatile personality in which, with characteristic 
candour, he admitted to being “intensely interested.” Then too, 
they provide a record of their author’s times, for Holmes’s catholic 
mind touches lightly upon all subjects of current talk, and upon 
all subjects he flashed the lightning of his wit. 

Closely attached to his native ground, Holmes lived all his life 
in Boston, spending even his summers in Massachusetts, first at 
Pittsfield and later at Beverly Farms. He contentedly admitted to 
being as provincial as any Bostonian who contemplated his own 
reflection in the Frog Pond. He maintained, however, corre- 
spondence with many English friends and was finally, in 1886, 
persuaded to make his second trip abroad. He spent a triumphant 
100 days chiefly in England, where he suffered the delights of a 
London season; received honorary degrees from Oxford, Cam- 
bridge and Edinburgh; and studied with interest Tennyson and 
Gladstone, who born in 1809 were his exact contemporaries. He 
managed a flying trip to Paris to make sentimental visits to the 
cafés he had frequented more than so years earlier and to pay a 
respectful call on Louis Pasteur. The book evoked by the trip is 
an extended thank-you letter to his hosts. 

Surviving all those who had made New England the literary 
centre of the United States, Holmes fulfilled the expectation of 
the poem “The Last Leaf.” He died on Oct. 7, 1894, and was 
buried from King’s chapel, Boston, in Mt. Auburn cemetery in 
Cambridge. 

Brst10cRaPHY.—The best edition of Holmes’s works is the Riverside 
edition, 14 vol. (1891-92). The best edition of his poems is the Cam- 
bridge edition of The Complete Poetical Works, ed. by H. E. Scudder 
(1895). See also Representative Selections, ed. by S. E. Hayakawa 
and H. M. Jones (1939). The principal biographies are by John T. 
Morse, Jr., Life and Letters of Oliver Wendell Holmes (1896), and 
Eleanor M. Tilton, Amiable Autocrat (1947). See also Holmes of the 
Breakfast-Table, by M. A. DeW. Howe (1939); T. F. Currier’s defini- 
tive Bibliography, ed. by E. M. Tilton (1953). (E. M. Ty.) 

HOLMES, OLIVER WENDELL (1841-1935), justice of 
the U.S. supreme court, is the only American jurist who competes 
with John Marshall for the superlative. He was born, a “child 
of fortune,” in Boston, on March 8, 1841. His father was the 
famed poet-physician, Oliver Wendell Holmes; his mother, the 
daughter of Justice Charles Jackson of the Massachusetts supreme 
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judicial court. The Olivers, the Wendells, the Jacksons and the 
Holmeses all played a part in the development of New England, 
whose intellectual life was being brought to flower during Holmes’s 
youth. He was thus born an aristocrat in the only sense in which 
the United States has ever had an 
aristocracy. He was heir, not to 
great wealth, though he hardly 
represented the Horatio Alger 
tradition; nor to distinction, for 
he had to earn his own place in 
the firmament; but to an en- 
vironment of thought in which 
his mind could be brought to full 
flower under the most favourable 
circumstances. His father’s inti- 
mates included Emerson, Agas- 
siz, Lowell, Longfellow, Pres- 
cott, Whittier and Hawthorne. 
Among his own companions were 
Charles Francis, Henry and 
Brooks Adams and Henry and 
William James. 

Holmes’s schooling was that of 
his time and circumstances: a 
dame’s school, followed by a 
boys’ school conducted by a Unitarian minister, then preparation 
for Harvard college at a Latin school conducted by his future 
father-in-law, Epes Sargent Dixwell. Harvard college was—in 
the image of Oxford and Cambridge—a citadel of orthodoxy into 
which Holmes did not fit. His education was advanced despite his 
professors, not because of them. Philosophy was his first love and 
Emerson was his true mentor. Art was a second love, and this 
appreciation was intuitive; his college essay on Albrecht Diirer re- 
mains unsurpassed. Writing and good talk were his avocations, 
and here his father was his master from whom these arts were 
well learned. Indeed there was a great intellectual debt due from 
son to father, 

Religious orthodoxy, which was then the foundation of Har- 
vard’s curriculum, was anathema to Holmes. Dr. Holmes had 
deserted the strict tenets of his minister-father’s Calvinism. His 
son would not tolerate even the unconfining doctrines of the Uni- 
tarian Church, The philosophic skepticism which Holmes de- 
veloped as a young man and carried through his life was even 
preceded by a religious skepticism which he apparently got at his 
mother’s knee. For him there were no answers except tentative 
ones. 

The Civil War erupted during Holmes’s senior year. Though 
he was not active in the abolitionist cause—he was never active 
in any cause—he enlisted immediately. When his battalion was 
not called up, he returned to Harvard to take his degree. He 
then secured a commission in the Massachusetts 2oth Volunteers, 
a regiment which participated in the bloodiest battles of the war. 
Holmes was thrice wounded and three times returned to his regi- 
ment, seldom far from the immediate scenes of conflict. He re- 
turned to Cambridge when his commission expired before the end 
of the war, physically and morally exhausted, 

At the Harvard law school, which he attended at his father’s 
instance, Holmes once again met with orthodoxy, this time the 
orthodoxy of the common law as the perfect legal system. Holmes 
was less openly rebellious at law school than he had been at col- 

lege, but no less unwilling to accept the dogmas proffered to him. 
After flirting once again with philosophy, he finally determined 
upon Jaw as a career, but withdrew from law school before com- 
pleting the course. After a short time in the offices of Robert 
Morse and John C. Ropes, Holmes set off on the first of many 
visits to England, which became for him his home away from 
home. 

Europe, and especially England and Scotland, proved most con- 
genial. In England he visited with the great: Gladstone, Roun- 
dell Palmer, Lord Houghton, Chancellor Cranworth, Jowett, Mill, 
Baron Parke, and the duke of Argyll. On this visit as on later 
visits he made fast and lasting friendships, some of which, as in 
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the case of Frederick Pollock, were recorded. in a remarkable 
series of letters. 

When he returned to Boston, Holmes entered the o 
Chandler, Shattuck and Thayer. Of his intellectual debt to Shat: 
tuck, one of Boston’s great trial-lawyers, Holmes said: “ res 
more to Mr. Shattuck than I ever owed to anyone else in the 
world.” In Thayer he founda kindred spirit who was to expres | 
academically the same doctrines for which Holmes was to become 
famous as a jurist. Holmes continued to woo philosophy, ith | 
Charles Peirce and William James among others, but only as 
sideline; he was now fully dedicated to the law. He was ad. 
mitted to the bar on March 4, 1867, and became a contributor tọ 
the American Law: Review and its co-editor in-1870, In 18y 
he undertook the extensive job of producing the r2th edition of 
Kent’s Commentaries, which was published in 1873. Holmess 
official biographer, Mark Howe, has attributed this total imme. 
sion in the law to “a Puritan’s feeling that no moment should be 
wasted” (Justice Oliver Wendell Holmes, vol. i, Harvard Uni 
versity Press, Cambridge, Mass., 1957). Holmes’s less:charitable 
contemporaries regarded the spur as regard for place, for ther 
were in Holmes strong traits of ambition and vanity, 

In 1872 he married Fanny Bowditch Dixwell, a marriage whid 
provided a remarkable man with a remarkable wife. Howe has 
written; “When New England breeds a woman of intelligence 
and reserve, it occasionally brightens those qualities with a dah 
of wit, and humor, and ashamed to admit it, softens them with 
sentiment . . . Cambridge had bred such a girl in Fanny Dir 
well. . . .” (Justice Oliver Wendell Holmes), When she died, 
Holmes wrote to Pollock: “We have had our share, For sixty 
years she made life poetry forme.” (Mark De Wolfe Howe [ed], 
Holmes-Pollock Letters, 2 vol., Harvard University Press, Cam 
bridge, Mass., 1941.) Da 

The early fugitive writings of Holmes were systematized in his 
most important contribution to legal thinking, The Common Late, 
which was published in 1881 after first being delivered as a sents 
of lectures at the Lowell institute. As Justice Frankfurter bs 
said: “The book is a classic in the sense that its stock of ides 
has been absorbed and become part of common juristic thought, 
.. . they placed law in a perspective which legal scholarship evet 
since has merely confirmed.” (Of Law and Men, Harcourt, Brit 
and Co., Inc., New York, 1956.) Its opening words set ils theme 
much as do the opening notes of Beethoven’s Fifth Symphony: 
“The life of the law has not been logic; it has been experientt 
(Little, Brown & Co., Boston, 1938). the 

The publication of this book led Harvard to offer sea 
Weld chair at the law school, which he accepted on co 
he be free to take a judicial post were one to be opened n ful 
For him the ivory tower could only be a second choice: T S, 
test . . . is battle in some form... - It-is one thing sti i 
happy phrase from a protected cloister; another to i i! 
fire—to think for action upon which great interests Hi 
(Mind and Faith of Justice Holmes, ed. by Max is wie 
Brown & Co., Boston, 1943.) Less than a year later ; 
judge. Holmes served on the supreme judicial court a wat 
chusetts from 1883 until 1902, the last three years as re df 

In 1902 Pres, Theodore Roosevelt, looking for a” 
his own pattern and mistakenly believing he had 


fices of 


found him, 


pointed Holmes to the supreme court of the Unite 
the Massachusetts court Holmes had written about 1,30 
most of them resolving controversies between indivi! 
the national court he had a different function to perform ae lt 
was in this new arena, which called upon the actors oF +f 
boundaries of governmental power, that Holmes establis poles 
self as a peer of Marshall, Unlike Marshall, however pot 
espoused a doctrine of judicial restraint. And however judi 
his many individual opinions may be, his view © exert 
function is more important: “While the courts ae law? 
judgment of their own, it by no means is true that €Y excess” 
void which may seem to the judges who pass upon ? v 

unsuited to its ostensible end, or based upon conceptions must 
ity with which they disagree. Considerable lato peoi 
allowed for differences of view as well as for poss! 
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wnditions which this court can know but imperfectly, if at all. 

wise a constitution, instead of embodying only relatively 

j fundamental rules of right, as generally understood by all English- 

ing communities, would become the partisan of a particular 

tof ethical or economical opinions, which by no means are held 

umper ubique et ab omnibus.” (Otis v. Parker, 187 U.S. 606, 
fos [1903]-), 

Short of his g2nd year by only a few months, Holmes resigned 
on Jan, 12, 1932, writing “the time has come and I bow to the 
inevitable.” He died on March 6, 1935, leaving the bulk of his 
state to the United States of America. In a message to congress 
aggesting that these funds be put to an appropriate use, Pres. 
Franklin Delano Roosevelt said of Holmes that “for him law was 
qminstrument of just relations between man and man. With an 
insight into its history that no American scholar has surpassed; 
witha capacity to mold ancient principles to present needs, unique 
in range and remarkable in prophetic power; with a grasp of its 
imificance as the basis upon which the purposes of men are 
shaped, Mr. Justice Holmes sought to make the jurisprudence of 
the United States fulfill the great ends our nation was established 
to accomplish.” The bequest was ultimately used to finance 
ahistory of the supreme court, an appropriate use and a fitting 
tribute to its great donor. 

Buuocrarny.—The literature on Holmes is extensive. See vol. 1 
of bis authorized biography by Mark De Wolfe Howe, Justice Oliver 
Wendell Holmes : the Shaping Years, 1841-67 (1957) ; other biographies 
pslas Bent, Justice Oliver W endell Holmes (1932); Francis Biddle, 
a Justice Holmes (1942) ; Catherine Drinker Bowen, Yankee From 
ee (1943). See also Samuel J. Konefsky, The Legacy of Holmes 
í Brandeis (1956) ; Ma ¢ Lerner (ed.), The Mind and Faith of Mr. 
pie Holmes (1943); Felix Frankfurter, Mr. Justice Holmes and 
ep Court (1939), (ed.), Mr. Justice Holmes (1931). For 
cate Holmes's own writing, see The Common Law (1881-1938) ; 
eet 1913, 1938); Mark De Wolfe Howe (ed.), Holmes- 
f A ipo (1941) and Holmes-Laski Letters (1953) ; Harold Laski 
abe eae Legal Papers (1920) ; A. Lief (ed.), Dissenting Opin- 
fee r ustice Holmes (1929), Representative Opinions of Mr. 
pee hi eines (1931) ; Harry C. Shriver (ed.), Justice Oliver Wendell 

s: His Book Notices and Uncollected Letters and Papers (1936). 
(P. B. K.) 


GOLMES, WILLIAM HENRY (1846-1933), helped trans- 
a ten curiosity about western hemisphere prehistory 
i Han eginnings of professional archaeology in the U.S. Born 
anata county, O., Dec. 1, 1846, he graduated from McNeely 
the a Gree (Ohio) in 1870. In 1872 he joined F. V. Hayden’s 
Raa € Rocky mountain area as an artist, but soon became 
eli Jn geology. His geological explorations of ancient cliff 

gS In southeastern Utah (1875) stimulated his interest in 


it 
pa etlogy, Although appointed geologist with the U.S. geolog- . 


i 
meh? pae became increasingly involved with archaeological 
Wete publi etree this period his early studies of aboriginal art 
hired in fee by the Bureau of American Ethnology, which he 
t important and of which he became chief in 1902. He made 
Arator of a survey of the ruined cities of southern Mexico while 
(ig4.gy) “tthropology at the Chicago Natural History museum 
‘atonal musos noo as head curator of anthropology at the U.S. 
Physical, on (1897-1902, 1910-20) and, with Ales Hrdlicka, 
thins for the cpologist at the museum, Holmes critically appraised 
ley of he antiquity of man in America and demonstrated the 
Mold prehist, Widespread belief that there was a period in new 
fed April vitae comparable to that of Paleolithic Europe. He 
is book. 0, 1933, at Royal Oak, Mich. 
Archaeol S include Art in Shell of the Ancient Americans (1883); 
); bet Studies Among the Ancient Cities of Mexico (1895- 
Hindboop Lips Pottery of the Eastern United States (1903) ; 
Ot a 09 Aboriginal American Antiquities (1919). 
Mi, asete bibliography of his writings, see Amen Anthro- 


HOL, 155-764 (1933). H. Ta.) 
terre earth » a silvery metallic element, one of the rarest of 
tch group. The metal and its compounds are used for 


Yn distino gees and their limited applications are based largely 

Ps = BS electronic and magnetic properties. Holmium has 

Sy a ether of some electronic devices, the trivalent 

) ang the ox; or ortho-para hydrogen conversion (see HYDRO- 
Oxide as a special refractory. 
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Holmium was discovered by J. L. Soret in 1878 and independ- 
ently by P. T. Cleve in 1879. Cleve named the element from the 
latinized word (Holmia) for Stockholm, his native city. The ele- 
ment occurs associated with other rare earths in the minerals gado- 
linite, euxenite, xenotime, samarskite and others; it also occurs in 
the products of atomic fission. The classical methods of separa- 
tion and purification of holmium were fractional crystallization and 
precipitation, TIon-exchange technology, which was developed 
during World War II and in subsequent years, later yielded kilo- 
gram or greater quantities of highly pure holmium oxide. 

The metal is produced by the thermoreduction of the anhydrous 
fluoride HoF; with calcium. It is reactive and is slowly attacked 
by oxygen and water. The melting point of the metal is 1,461° C. 
and its density is 8.803 g. per cubic centimetre for the hexagonal, 
closely packed structure. Below —187° C. the metal is -ferro- 
magnetic, The symbol for holmium is Ho, atomic number 67, 
atomic weight 164.93. There is only one naturally occurring 
stable isotope, Ho!®, 

Holmium behaves as a typical trivalent rare earth and forms a 
series of yellow-brown salts, many of which are obtained in solu- 
tion by dissolving the oxide, Ho.Og, in the appropriate acid. The 
solutions are also yellow and have discrete sharp absorption bands 
in the ultraviolet and visible regions of the spectrum that are 
used for quantitative analyses. The Ho** ion has a radius of 
0.894 A and is strongly paramagnetic because of the presence of 
unpaired electrons; along with disprosium oxide, holmium oxide 
is the most paramagnetic substance known. See RARE EARTHS. 

(Lo. B. A.) 

HOLROYD, SIR CHARLES (1861-1917), English artist 
noted for the technical excellence of his etchings, was born at 
Leeds on April 9, 1861. It was intended that he should become a 
mining engineer, but after a false start at the Yorkshire College 
of Science, Leeds, he received an art education under Alphonse 
Legros at the Slade school, University college, London. 

After obtaining a traveling scholarship he studied for two years 
(1889-91) in Italy. Except for that interval, he was assistant 
master at the Slade school from 1885 to 1893. He was an occa- 
sional portraitist and landscape painter, and for Aveley church, 
Essex, he painted a triptych altarpiece, “The Adoration of the 
Shepherds.” 

Holroyd was chiefly distinguished as an etcher possessed of 
profound technical knowledge. Among the best-known plates are 
the “Monte Oliveto,” “Icarus,” “Monte Subasio” and “Eve” series, 
together with “The Flight Into Egypt,” “The Prodigal Son,” “A 
Barn on Tadworth Common” and “The Storm,” Holroyd was the 
first keeper of the National Gallery of British Art (Tate gallery), 
1897-1906, and director of the National gallery, 1906-16. He was 
responsible for the acquisition for the National Gallery of Sir 
Austen Henry Layard’s collection of pictures, and for the proper 
display at the Tate of works by Alfred Stevens and Turner that 
had lain neglected in storerooms for many years. He was the 
author of a life of Michelangelo based on the Vita di Michelangiolo 
Buonarroti of A. Condivi. Holroyd was knighted in 1903. He 
died at Weybridge on Nov. 17, 1917. 

HOLST, GUSTAV THEODORE (1874-1934), English 
composer and music teacher. The son of a Swedish father and 
English mother, he was born at Cheltenham on Sept. 21, 1874. 
From 1893 to 1898, he studied at the Royal College of Music, 
where he joined Sir Charles Stanford’s composition class in 1894. 
His solo instrument was the trombone and for some years after 
leaving the college he made his living as a trombone player in the 
Carl Rosa opera company and in various orchestras. He became 
music master at St. Paul’s girls’ school in 1905 and director of 
music at Morley college in 1907. These were the most important 
of his teaching posts and he retained both of them until the end 
of his life. He died in London on May 25, 1934. 

Holst’s pioneering methods, which entailed a rediscovery of the 
English vocal and choral tradition (folk song, madrigals and church 
music), were still influential in musical education in many English 
schools in the mid-20th century. Many of Holst’s smaller choral 
works, folk song arrangements and instrumental pieces, e.g., the 
St. Paul’s Suite for strings (1913), reflect the musical interests 
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he sought to promote as a teacher. In this part of his creative 
output he shares much common ground with Ralph Vaughan Wil- 
liams, his friend and contemporary. Holst’s stubbornly independ- 
ent, exploring mind had need, however, of a musical language less 
limited and more flexible than that offered by the English folk song 
school. He found fresh creative stimuli in the “new” European 
music, e.g., the innovations of Stravinsky, whose impact Holst reg- 
istered in his orchestral suite The Planets (1918), and also in Hindu 
literature, which gave rise to his so-called “Sanskrit” period when 
the opera Savitri and four sets of choral hymns from the Rigveda 
were composed during the years 1908-12. It is the cosmopolitan- 
ism of Holst’s style, rare in English music of his period, that lends 
him a special historical significance. In works like Egdon Heath 
for orchestra (1927), the Choral Fantasia (1930), and the Fugal 
Concerto for flute, oboe and string orchestra (1923), he anticipated 
many of the trends associated with a later generation of English 
composers who were to turn away from the self-consciously “na- 
tional” style bred by the folk song revival. 

Holst’s works include the opera Sitra, composed during 1899- 
1906; the Hymn of Jesus, for chorus and orchestra (1917); Ode 
to Death, for chorus and orchestra (1919); The Perfect Fool, an 
opera (1923); Choral Symphony (1923-24); the opera At the 
Boar’s Head (1925); Double Concerto, for two violins and orches- 
tra (1929); and Hammersmith, for orchestra (1930). 

See Imogen Holst, Gustav Holst (1938), The Music of Gustav Holst 
(1951), (D. C. P. M.) 

HOLSTEIN, FRIEDRICH VON ( 1837-1909), the most 
influential maker of German foreign policy in the emperor Wil- 
liam II’s reign, was born at Schwedt on April 24, 1837, of an an- 
cient noble family from Mecklenburg. The fact that his parents 
died early may account for his solitary and self-willed nature. Ed- 
ucated at Berlin, he entered the Prussian diplomatic service in 
1860 and was sent as attaché to the embassy in St. Petersburg, 
where he met Bismarck and his family. Despite early reservations 
about his character, Bismarck came to value his penetrating intel- 
ligence. After a first mission to the United States in 1865, Hol- 
stein was in Washington again in 1867, but was recalled in four 
months’ time (scandal alleged that he had paid indiscreet attentions 
to Charles Sumner’s wife). He then tried to enter the world of 
business and exchange speculation. Even so, Bismarck made him 
one of his closest collaborators at headquarters during the Franco- 
German War of 1870-71 and subsequently sent him to Paris. 
Then, when Harry von Arnim became German ambassador to 
France, Bismarck used Holstein to spy on him; and eventually 
Holstein was obliged to testify in the proceedings against Arnim, 
who was charged with purloining state papers. Holstein was thus 
exposed as having spied on his chief, with the result that his social 
position was compromised forever. This exposure seems to have 
been the cause of the resentment that later estranged him from 
Bismarck. Yet he remained in close touch with the Bismarcks, 
especially with Herbert Bismarck, till the 1880s. At the foreign 
office in Berlin uninterruptedly from 1876 onward, he sent them 
reports on the situation there during their frequent absences at 
Friedrichsruh. He was promoted to be assistant undersecretary 
(vortragender Rat) for his excellent work in connection with the 
congress of Berlin (1878), but he refused further promotion as he 
disliked working in the glare of publicity and preferred the sub- 
stance of power to its trappings. 

Already in the 1880s Holstein fell out with Bismarck, to whom 
he owed not only his career but equally the stain on his reputa- 
tion. He thought Bismarck’s Russian policy mistaken and agreed 
with Alfred Waldersee that war was inevitable and that preventive 
war was necessary. Accordingly he recommended closer relations 

with Austria-Hungary and with Great Britain. His secret corre- 
spondence during the years 1886-90 shows that he pursued without 
scruple a policy diametrically opposed to that of the chancellor 
who was responsible for foreign affairs; and he was deeply involved 
in the intrigues which prepared and accompanied Bismarck’s fall 
in 1890. Immediately afterward he took advantage of the new 
chancellor’s lack of knowledge to turn down the renewal of the 
Reinsurance treaty with Russia; he had worked for this for some 
time and thus bears the chief responsibility for this decisive change 
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of direction in German foreign policy. 

From 1890 to 1906 Holstein was the key figure in the fore 
office while chancellors (Caprivi, Hohenlohe and Bülow) and se, 
retaries of state (Adolf Marschall von Bieberstein and Bülow) it 
lowed one another. He maintained this position by his perf t, 
knowledge of all documents and files, as well as by his a0 
and his penetrating intelligence—which, however, often Jed hin 
to construe artificial combinations that did not correspond to re. 
ity. His influence was strengthened by his wide personal corre. 
spondence with German representatives abroad; but in this too his 
tendency to intrigue and to preconceived judgments can be dis 
cerned. Despite his inveterate hostility to Bismarck, he was con. 
sidered the heir to the Bismarckian tradition. 

It speaks well for Holstein’s sense of responsibility that he soon 
perceived William II’s weaknesses. After 1894 he tried hard but 
in vain to get the emperor’s senior advisers—Hohenlohe, Eulenburg 
and Biilow—to co-operate in holding William back, : No-one el 
tried seriously to do this until the incident of the Daily Telegraph 
interview (1908), in which William made statements on Anglo 
German relations that aroused widespread criticism, 

Holstein embodied fully the errors of the diplomacy of William 
II’s “new course.” He broke the link with St. Petersburg—ant 
wished to repair it when it was too late—without achieving that 
alliance with Great Britain which he had planned as a substitute 
but which in fact he hardly pursued seriously as he was unwilling 
to make the requisite concessions. He hesitated between the Brit 
ish alliance and a continental alliance with France and Russia, th 
possibility of which he often regarded far too optimistically. The 
Anglo-German talks of 1898-1901 failed probably—almost cer 
tainly—because Holstein insisted on the inclusion of Austrii- 
Hungary and the triple alliance in the proposed agreement and an 
ratification by the British parliament. Regardless of warnings 
he believed that the British could never come to terms either with 
the French (because of conflicts in Africa) or with the Russians 
(because of differences in Asia); but Great Britain’s entente with 
France (1904) and agreement with Russia (1907) proved him 
wrong, Thus he bears a large part of the responsibility for the 
isolation of Germany in the decade before World War Tac N 

Holstein, however, was not in full command of all vital decisions 
determining German foreign policy. He tried to prevent Willian 
II from sending his telegram of good wishes to Paul Krugerin 
1896 on the occasion of the Jameson raid in the Transvaal, as ts 
gesture would strain Anglo-German relations; and he also 
doubts about the plan for a Berlin-Baghdad railway and the $ 4 
ing-up of the naval program. His fall came about when he us 
the first Moroccan crisis (1905-06) as a trial of strength ih 
the Anglo-French entente, Willing to push to the brink of W 
even though he did not wish the preventive war to happen pa 
he refused all the offers of the French premier Maurice Re 
and, after the resignation of Théophile Delcassé from the pi 
foreign ministry, forced the calling of the Algeciras conien 
At the height of the crisis, however, the emperor an auo n 
doned Holstein’s policy, as they preferred a compromise a tein 
of war. With Bilow’s connivance William dismissed Holstel 
April 16, 1906; the last of Holstein’s successive Jetters of 9 
tion supplied an ostensible pretext. . agith Matt 

After his dismissal Holstein entered into relations wi jal fot 
milian Harden, to whom he may perhaps have given me ed W 
his attacks on the emperor’s entourage. He was at ied w 
advice by Bülow, whom he encouraged to oppose. i 
Tirpitz’ naval program, In the crisis following Austriar gm 
annexation of Bosnia-Hercegovina (1908), he advis f ms 
titude toward Russia, Convinced that the annexation peen t 
cess against that encirclement of Germany which he i 909. Hi 
ing to break in 1906, Holstein died in Berlin on May 8, ) 
papers are edited by N. Rich and M. H. Fisher (1956 jon 

See further Germany: History; and biographical arts ‘ 
chancellors mentioned above. b sett 
_ BrsviocrapHy.—H. Rogge. Friedrich von H olsteins H (198) ti 
in Briefen an eine Frau (1932), Holstein und ohenlo Sf esapoll 
Holstein und Harden (1959) ; H. Krausnick, Holsteins ites jn G 
der dra Bismarck 1886-1890 (1942) ; G. P. Gooch, SM g, M 
History (1949). 
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HOLSTEIN (medieval Lat. Hotsat1a), the southern part of 
the modern Land of Schleswig-Holstein (g.v.) in the Federal Re- 
ic of Germany, omitting the former free city of Liibeck. The 
three districts of Holstein, Stormarn (the northern hinterland of 
Hamburg) and Dithmarschen ¢ q.v.) were probably already united 
inthe 10th century A-D., but Dithmarschen obtained a special posi- 
tonin the 13th century under the overlordship of the archbishops 
of Bremen. The Elbe marches and Wagria (the eastern area) were 
only later considered part of Holstein. 

Holstein in the 11th century was ruled by counts enfeoffed by 
ihe Billung dukes of Saxony. The Billungs’ successor, Lothair of 
Supplinburg, the future emperor Lothair II, invested Adolf of 
Schauenburg (Schaumburg) with the countship in 1111. Adolf I 
| 1130) maintained himself against both the Danes and the 
Wends; and though during the struggle between the German king 

Conrad III and Henry the Proud of Bavaria and Saxony the 
chauenburgs lost their county temporarily, it was given back to 
Adolf II (d. 1164) by Henry’s son Henry the Lion in 1143. 

The expulsion of Adolf II had meant a setback for the Christian 
missionary activity in Holstein and in Wagria, with which St. 
Vicelin, the “apostle of Holstein,” had been entrusted from 1127; 
but during the winter of 1138-39 the Slavs were conquered and 
Wagria was incorporated in Holstein. There followed a period 
of colonization, in part by Frisians and Netherlanders. Adolf IIT 
(d 1225) allowed the Danes to establish themselves in Holstein, 
mdafter the battle of Stellau (1201) they occupied the whole area 
north of the Elbe; but Adolf IV ended Danish rule at the battle 
of Bornhéved (1227) and reconquered his patrimony. The con- 
quest and colonization of eastern Holstein led to the growth ofa 
local nobility, and this social change had its effect on old Holstein. 
Adolf IV also founded towns: Itzehoe, Kiel, Liitjenburg, Olden- 
burg, Plön, Rendsburg and Segeberg. 

The Schauenburg dynasty split into several branches after Adolf 
Ws death, Of these, the Rendsburg line was most important, 
pecially under Gerhard III the Great, count from 1304, who 
obtained from Denmark the grant of the duchy of Schleswig as a 
hereditary fief and extended his power to north Jutland. Though 
fetid TIT was assassinated in Randers in 1340, his sons upheld 
theit claim to the duchy, and in 1386 his grandson Gerhard VI was 
ane with it, This grant was confirmed by the German king 

me Il in 1439 and by the Danish council of the realm in 1440. 

tom 1432 Adolf VIII ruled as count over Holstein and as duke 
over Schleswig. He strengthened the connection between the two 
er especially by the transfer of German peasants and arti- 

i from Holstein to Schleswig. He died without direct heirs, 
Wever, in 1459, and on his desire the estates of both countries 
tcted his nephew Christian I of Denmark as his successor (the 
Seen count of the Pinneberg branch was given compensa- 
ae 1474 the counties of Holstein, Wagria and Dithmarschen 
oe sed to the rank of a duchy of the Holy Roman empire. 
HOLS see SCHLESWiG-HoLsTEIN QuesTION. (O. KE.) 
TN NUS (Horste), LUCAS (1596-1661), German 
Maphical more Spel Vatican librarian, best known for Red 
Was a ii ; be at Hamburg on Sept. 27, 1596. a 
collect. ec? iden a journey (1617-18) with P. noe 

ish sent ia s for the latter’s Italia antiqua aroused an aa 
hauscripge Hm for two years to England copying geographica 

Aris an, T s. In 1625 he met Cardinal Francesco Barberini in 
Roman Cs to Rome. There he was received into the 
d Vatican i Church. Appointed apostolic protonotary In 1629 
% Feb, 2 AT 1641, he remained in Rome until his death 
istorical and t His work, in which the humanist, theological, 
: ectual ate ree disciplines interpenetrated, typifies the H 
t publication? his period. Some theological pamphlets apart, 
ite some A ns consisted of editions, of which the most valuable 
(1644) an d nor writings of Porphyry (1630), Arrian’s Cynegetica 
tit multit a collection of early monastic rules (1661). But he 
tÍ Caesar p nous notes, some of which, including his criticisms 
tion of p, ronius’s Roman martyrology and an annotated collec- 
tographical documents, were posthumously printed. His chief 
M teen TOTES, which were based on personal observation, 

and a full knowledge of the existing literature, are his 


= 


dl 


a 


607 


revisions of E. Danti’s maps of Italy in the Vatican gallery and his 
corrections (1663) of Cliiver’s Italia antiqua. Of his projected 
edition of the minor Greek geographers, the Etknica of Stephanus 
Byzantinus (1684) was the only volume published. 

See R. Almagia, L’opera geografica di Luca Holstenio (1942). 

(R. R. Bo.) 

HOLT, HAROLD EDWARD (1908- ), Australian 
prime minister, was born at Sydney on Aug. 5, 1908. Educated 
at Wesley College, Melbourne, and at Queen’s College, University 
of Melbourne, where he took a degree in law, he began practice 
as a solicitor in 1933. He entered the federal House of Represent- 
atives in 1935, and in 1939 became a junior minister in the first 
government of Sir Robert Gordon Menzies (g.v.).. Holt enlisted 
in the Australian Army in 1940 but was recalled to take up the 
post of minister for labour and national service. After the fall 
of the Menzies government in 1941 he remained in Parliament 
as a member of the opposition and took an active part in the 
formation of the Liberal Party. When Menzies became prime 
minister again in 1949, Holt was appointed minister of labour and 
national service and minister of immigration. He held the immi- 
gration portfolio until 1956, when he became leader of the House 
of Representatives and deputy leader of the Liberal Party, and 
was minister of labour and national service until being appointed 
federal treasurer in 1958. He became prime minister on Jan. 20, 
1966, after Menzies’ retirement. 

HOLT, SIR JOHN (1642-1710), lord chief justice of Eng- 
land, remembered for the firmness with which he upheld his prerog- 
atives in opposition to the authority of the houses of parliament, 
was born at Thame, Oxfordshire, on Dec. 30, 1642. He studied 
at Oriel college, Oxford, and at Gray’s Inn, London. He was called 
to the bar in 1663. An ardent supporter of civil and religious 
liberty, he defended accused persons in many state trials. In 
1685-86 he was appointed recorder of London. He was dismissed 
from this office about a year later after refusing to pass sentence of 
death on a soldier for desertion, He doubted whether the soldier’s 
conviction in peacetime was good in law. As a legal assessor to 
the peers in the convention Holt took a leading part in the Glorious 
Revolution, and after the accession of William III was appointed 
lord chief justice of the king’s bench. In judicial fairness, legal 
knowledge and ability, clearness of statement and unbending in- 
tegrity he had few superiors on the English bench. In 1700 Holt 
was offered the great seal, but declined it. He died in London on 
March 5, 1710. (R. G. M. B.) 

HOLTEL, KARL VON (1798-1880), German poet, play- 
wright, novelist and actor who achieved success by his “‘vaude- 
villes” or ballad operas and by his recitations, was born at Breslau, 
Jan. 24, 1798. After studying law, in 1821 he married the actress 
Luise Rogée (1800-25) and was made official poet at the Breslau 
theatre. He soon went to Berlin where his two popular ballad 
operas, Die Wiener in Berlin and Die Berliner in Wien, were 
produced in 1824, and where he also wrote a number of plays for 
the Kénigsstadter theatre, notably Lenore and Der alte Feldherr 
(both 1829). In 1830 he married the actress Julie Holzbecher 
(1809-39) and with her toured Germany and Austria. In Vienna 
in 1833 he created a sensation by his brilliant recitations, espe- 
cially of Shakespeare, and was appointed manager of the Josef- 
stadter theatre, where he remained until 1836. From 1837 to 
1839 he was manager of the theatre at Riga, and then led a 
wandering life until 1847, when he settled at Graz, where he 
wrote several novels. The last years of his life were spent at 
Breslau, where he died, Feb. 12, 1880. As a dramatist his chief 
importance was that he introduced the “vaudeville” into Germany; 
as a poet, he was particularly successful in the Silesian dialect; 
as a reciter, he was unequaled, especially in his interpretation of 
speeches from Shakespeare. His lively autobiography, Vierzig 
Jahre, was published in six volumes, 1843-50, with two supple- 
mentary volumes, Noch ein Jahr in Schlesien (1864); his plays 
appeared in six volumes in 1867, and his collected works in 39 vol- 


umes (1861-66). 
Breviocrapay—M. Kurnick, Holtei: ein Lebensbild (1880); P. 
Landau, Holteis Romane (1904); A. Moschner, Holtei als Dramatiker 


(1911). 
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HOLTY, LUDWIG HEINRICH CHRISTOPH (1748- 
1776), German poet, the most gifted lyric poet of the Göttingen 
circle, was born Dec, 21, 1748, at Mariensee, Hanover. In 1769 he 
went to Göttingen to study theology and became a close friend 
of J. M. Miller, J. H. Voss, H: Boie, the brothers Stolberg and 
others, with whom he founded (1772) the Göttinger Dichterbund 
or Hain, a group of young poets, mostly of peasant background, 
whose work drew inspiration from folk song and ballad. His 
poems appeared in the society’s Musenalmanach and other col- 
lections. He died of tuberculosis at Mariensee, Sept. 1, 1776. 
His Gedichte were published by Friedrich Leopold zu Stolberg and 
Voss, 2 vol. (1782-84); an enlarged edition by Voss (1815) in- 
cluded a biography, There was a critical edition by W. Michael, 
2 vol. (1914-18). 

Hölty was influenced by J. P. Uz and by Klopstock, but his 
love for the Volkslied and his real delight in nature preserved him 
from the artificiality of the one and the cloudiness of the other. 
A strain of natural melancholy, tempered by sincere religious 
faith, runs through his lyrics. His ballads are the pioneers of 
the rich ballad literature which, influenced by English models 
made available by the publication of Percy’s Religues (1765), 
sprang up in Germany in the late 18th century. He also trans- 
lated from Anacreon, Ariosto, Tasso and the English poets. 

See H. Ruete, Holty, sein Leben und Dichten (1883); W. Kayser, 
Geschichte der deutschen Ballade (1936). 

HOLUB, EMIL (1847-1902), Austrian naturalist and traveler 
in south-central Africa, who made valuable scientific collections, 
was born at Holice (Holitz) in Czechoslovakia on Oct. 7, 1847. 
In 1872 he went to South Africa where he practised as a surgeon 
at the Kimberley diamond fields. He undertook expeditions to the 
northern Transvaal, Mashonaland and through Bechuanaland to 
the Victoria falls, making extensive natural history collections. In 
1886 he explored the then almost unknown region between the 
Zambesi and its tributary the Kafue. When Holub was north of 
the Kafue the Mashukulumbwe attacked his camp and he was 
forced to retire. He returned to Austria in 1887 with a great col- 
lection of considerable scientific interest, now in various museums. 
He died in Vienna on Feb. 21, 1902. His chief works are Eine 
Culturskizze des Marutse-Mambunda-Reiches (1879), Sieben 
Jahre in Südafrika, 1872-79 (1880-81; Eng. trans. E. E. Frewer, 
1881), Von der Kapstadt ins Land der Maschukulumbe; Reisen, 
1883-87 (1890). (R. L. Ht.) 

HOLY ALLIANCE, the name given to a 19th-century or- 
ganization of collective security for Europe after the French Revo- 
lutionary and Napoleonic Wars. The outcome not of a compre- 
hensive general agreement but of a series of diplomatic acts and 
proceedings, it took its name from a treaty between Alexander I 
of Russia, Francis I of Austria and Frederick William III of Prus- 
sia. This treaty was signed in Paris on Sept. 26, 1815, while 
the members of the Quadruple alliance, namely Russia, Austria, 
Prussia and Great Britain, were negotiating a new peace treaty 
with France after the Hundred Days. 

This treaty was*supposed to inaugurate a community of the 
Christian nations of the world, without regard to the question 
of victory or defeat in the preceding wars. Though Great Brit- 
ain steadfastly refused to accede to it, France was secretly ad- 
mitted to the Holy alliance on Noy. 19, 1815, just before the 
signing of the second treaty of Paris between the allies and the 
restored Bourbon ‘kingdom of France and the public renewal of 
the quadruple alliance (Nov. 20). France’s accession to the Holy 
alliance was made public at the congress of Aix-la-Chapelle (g.v.) 
in 1818. 

For a long time historians regarded the treaty concluded on 
Sept. 26, 1815, as a sort of mystical union which the influence 
of the baroness von Kriidener (qg.v.) had brought: Alexander to 
sponsor. It seems, however, that Alexander was less preoccupied 
by evangelical exaltation than by a political design to create an 

international concert through which Russia could counterbalance 
the sea power of Great Britain by that of other maritime nations, 
such as the Netherlands, France, Spain (which all acceded to the 
treaty) and the United States (which however declined the invi- 
tation to accede). Such a concert would indeed have had an effect 
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opposite to that of the quadruple alliance, through’ 
Castlereagh hoped to maintain a continental Europea 
power favouring British interests. All the powers, ho 
at one in wanting to avoid another war and to continue th 
of conferences and congresses which had preserved a 
the negotiations with France. Consequently at tl 
Aix-la-Chapelle in 1818 the Austrian minister Mett 
to achieve some compromise between divergent aspi 
participant powers. The general system that emei 
compromise was manifested in the subsequent congres: 
pau, of Laibach and of Verona (gq.v.) in 1820, 182: 

Another consequence of the common desire to avoidan 
was that the powers sought to maintain the existing state’ 
This concern explains the Austrian intervention in Napl 
Piedmont (1821) and the French intervention in Spain 
and it also explains to some extent the pressure bro 
other powers to prevent Russian intervention agains 
Greece (1821-23). 

Castlereagh’s diplomacy meanwhile succeeded in excl 
the series of congresses the maritime powers, such as § 
the United States, which Alexander I would have liked 
The result was that the system of the Holy alliance wi 
to Europe. Though both France and Russia tried to 
operation to Latin America, the British minister George 
and the U.S. president James Monroe together succeeded 
ing it to the North Atlantic seaboard; and France, ai 
intervene in Spain by Russia, Austria and Prussia at 
of Verona, was deterred from carrying this interventio 


America, where the Spanish colonies were in revolt. 
the French government, in order to protect its econ 

in America, had to seek a rapprochement with the libera 
nations of the Atlantic world. Paes 

With France’s virtual secession, the general system 
Thenceforward the Holy alliance was nothing more than 
tion of Russia, Austria and Prussia for the mainten: 
existing order in eastern Europe. Among the Atlant 
free-trade policy advocated from 1822 by the British 
trade became the basis of peaceful relations. For fur 
sion of British foreign policy during this period see 
of Castlereagh under LONDONDERRY, ROBERT STEWART, 
QuEss or. For U.S. policy see MONROE DoctRINE, ~ 

Bretiocrarny—W. P. Cresson, The Holy Alliance: the 
Background of the Monroe Doctrine (1922); C. K. Web 
eign Policy of Castlereagh, 2nd ed. (1934); J. H. Pire 
Alliance, organisation européenne de la paix mondiale, a 
49) ; M. Bourquin, Histoire de la Sainte Alliance (1954). 

HOLY CHILD JESUS, SOCIETY OF THE (S 
a teaching order of women religious founded in Ei ie 
by Cornelia Connelly (g.v.). "The general mother ho 
Rome, and members number around 800. See Wo 
LIGIOUS ORDERS: Since the French Revolution. 

HOLY CROSS, CONGREGATION OF (Cox 
Sancta Cruce; C.S.C.), a Roman Catholic institut 
was formed in 1837 by Basil Moreau by unitin 
Priests (founded by him in 1835) and the Brothers 0 
(founded by James Dujarié in 1820) at Sainte Ci 
France. In 1841 the Marianite Sisters of Holy Cross ™ 
by Moreau, There are a priests’ society and a teachin 
society, both having nonteaching brothers, the same 
and top administration, but’each is otherwise autonom 
provincial level. More than 3,000 Holy Cross 
brothers in 11 provinces are stationed in Haiti, B 
land, France, Spain, Italy, Ghana, Liberia, Uganda, I 
Canada and the United States. The generalate is in 
Best known of Holy Cross operations are St. J oseph’s 
treal; the Family Rosary crusade; and the Unive 
Dame, founded in 1842 near South Bend, Ind., by 

BrsriocrapHy.—Catta-Heston, Basil Anthony Mary 
Moreau, Circular Letters (1943-44); E. F. Sorin, 
(1885). 

HOLY DAYS OF OBLIGATION are religi 
on which Roman Catholics are bound to attend Mass 
from unnecessary work. Although all Sundays are s4 
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is way, the term “holy days” usually refers to other feasts that 
ust be observed in the same manner as Sunday. The number 
afsuch days has varied greatly, since until the 1 7th century bishops 
had the right to institute new feasts for their dioceses. At that 
time Pope Urban VIII limited the number of holy days through- 
ut the church to 36. In 1918, taking into account the difficulty 
of observing religious feasts that are not civil holidays, canon 
law designated ten holy days: Christmas, Circumcision, Epiphany, 
Ascension, Corpus Christi, Assumption, SS. Peter and Paul, All 
Saints, the Immaculate Conception, and St. Joseph. By papal per- 
mission this number is reduced in some countries. Thus the feast 
days of the Immaculate Conception and St. Joseph are not ob- 
seed in England and Wales; Epiphany, Corpus Christi, SS. Peter 
snd Paul and St. Joseph are not kept in the United States. Canada 
asthe same holy days as the United States except that the Epiph- 
any is observed and the Assumption is not. Scotland and Ireland 
keep all ten holy days, except that Ireland celebrates St. Patrick’s 
ay instead of St. Joseph’s. The various Eastern Catholic churches 
have their own feasts of obligation, which are generally more nu- 
merous than those of the Western Church. See also CHURCH 
YEAR. (J. H. Zi.) 

HOLY GHOST: see HoLy SPIRIT, 

HOLY GHOST, CONGREGATION OF THE (Concre- 
cano S. SPIRITUS SUB TUTELA ĪMMACULATI CORDIS BEATISSIMAE 
Vromwis MARIAE; C.S.Sp.), a Roman Catholic society of men, 
founded in 1703 in Paris by Claude Francois Poullart des Places. 
Originally intended only for the training of seminarians, the con- 
fegation gradually began to take an active part in missionary 
Work, Suppressed by the Revolution, it was restored under Na- 
poleon, but persecution kept it weak until 1848 when the Congre- 
gition of the Immaculate Heart of Mary merged with it and 
Venerable Francis Libermann, a convert from Judaism, became 
its 11th superior-general. The congregation pioneered in the re- 
sumption of African missions in the 19th century. Along with 
missions the Holy Ghost Fathers (Spiritans) staff many educa- 
tonal and social works. The general mother house is in Paris. 

(V. F. G.) 

HOLYHEAD (Carrcysr), a seaport town and urban district 
f Wales, on Holy or Holyhead Island at the western end of the 
tomty of Anglesey. Pop. (1961) 10,408. It is a railway ter- 
minus and one of the main ports for Ireland, 2634 mi. by rail 
4 257 mi, by road northwest of London. There are many traces 
H paeocie and Roman occupation including a large hill fort on 
vile ead mountain and the Roman fort of Caer Gybi. A fishing 
i nn Holyhead was selected as a port for Dublin in 1801 and 
teM -19 T, Telford built the Shrewsbury-Holyhead road with 
ni) enai bridge. A new harbour protected by a breakwater (14 
a opened in 1873 and enlarged in 1875-80. Steamers ply 
aegu oghaire and Greenore, and as well as port activities there 
Paie and some light industry. The town is also a seaside 
tock joj olyhead mountain (720 ft.) is a heather-covered granite 
igen by a suspension bridge to South Stack, where there is 

HOLY i: Sea birds breed on the surrounding cliffs. 

lmi ftom SLAN. D or LINDISFARNE, an island in the North sea, 
induded in coast of Northumberland, in which county it is 
Mainland A low water it is accessible by a causeway from the 
Sand hills tea 2.1 sqmi. Pop. (1951) 238. To the north are 
Biao te for wild flowers. The south is fertile and under 
Miles of ae is a lake of 6 ac. in the northeast and three 
Southwest ly beach on the north shore. The village lies at the 
boats and Ree beside a small, natural harbour used by fishing 

tic D yachts in summer. To the east is the castle, built on a 
ore is St, Cane about 90 ft. from the sea, and off the southwest 
tfa chapel uthbert’s Island, a flat grass-covered rock with traces 

The tae as a retreat by St. Cuthbert, according to Bede. 
(ta) W S history begins with the arrival in 635 of St. Aidan 
int any © Came from Iona at the request of King Oswald, later 

Site RRA to preach to the Northumbrians. He made it 

sixth bit church and monastery and the head of the diocese. 
Tho Was h ‘shop in succession was St. Cuthbert (g.v; 685-687) 
altar, Tn uried in the place of honour on the south side of the 
93 the Danes landed, burning the settlement and killing 
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many of the monks. The survivors rebuilt the church but in 875, 
fearing a second invasion, they fled inland with St. Cuthbert’s body, 
the Lindisfarne Gospels—famous 7th-century illuminated manu- 
scripts now in the British museum—and other relics. They set- 
tled first at Chester-le-Street and eventually at Durham (995). 
In 1082 the prior and convent of Durham refounded the monastery 
of Holy Island as a dependent cell. Threatened again by invasion, 
the island was garrisoned toward the end of the 16th century. 
During the Civil War the castle was held for the king until 1646. 
In the first Jacobite rising (1715) it was seized for the Old Pre- 
tender. The parish church of St. Mary, close by the village mar- 
ket place, grew from a Norman core. The southwest front may 
include part of the original building (1146) while the three Nor- 
man arches of the north arcade show the ornamental use of alter- 
nate red and white stones. Nearby are the red sandstone ruins 
at Lindisfarne priory (c. 1100) and the museum containing 
carved stones of the Viking period. A Celtic cross on the village 
green, designed by John Dobson, was set up in 1828 on the site of 
the old market cross. The castle, built c. 1500, was restored as 
a private residence by Sir Edwin Lutyens after 1900. Sir Edward 
de Stein presented it to the National trust in 1944. Inshore fish- 
ing and tourist traffic are the principal resources. The near- 
est railway station is Beal, opposite the island but 14 mi. inland, 
There are coastguard and lifeboat stations. (E. M. Hw.) 

HOLYOKE, a city in Hampden county, Mass., U.S., 8 mi. 
N.W., of Springfield, between the Mt. Tom range on the west and 
the Connecticut river on the, east. The city’s many hills and 
industrial canals give it a European character, The residents are 
mainly Roman Catholic and tend to group themselves into dis- 
tricts which are predominantly Irish, French, Polish and German. 

Holyoke was first part of Springfield (g.v.) and was included 
in West Springfield when that town was incorporated in 1774. 
Holyoke was settled in 1725, Industrial development began with 
the building of a dam across the Connecticut river in 1828. The 
present dam at Hadley falls, providing waterpower for the paper 
mills, was completed in 1900, Holyoke was incorporated in 1850 
and became a city in 1873. 

The city enjoys considerable cultural and economic autonomy 
(its public utilities are municipally owned), and is identified as part 
of the Springfield-Holyoke metropolitan area, Once regarded as 
“The Paper City,” its industry became diversified after the depres- 
sion of the 1930s, Manufactures include electric equipment, beer, 
fabricated steel, leather and synthetic fabrics; however, paper, 
printing and textiles remain the most important products. Mount 
Holyoke college (1837) is at South Hadley across the river. Pop. 
(1960) 52,689, or 13.7% below the 1920 peak of 60,203 (see table 
in MassacuuseEtts: Population), (Ge. G.) 

HOLY ORDERS, a grade or status in the ordained ministry 
of the Christian church, comprising the major orders of priest, 
deacon and subdeacon and the minor orders of porter (door- 
keeper), lector, exorcist and acolyte. The term “order” (Lat, 
ordo, plural ordines) was adopted by the church from Roman civil 
life and was first used ecclesiastically by Tertullian to mean both 
clergy and laity. Gradually, however, it came to mean some office 
to which a person had been specifically admitted by a bishop and 
authorized to perform its duties. By the 6th century a bishop ad- 
mitted young boys into his familia (“household”), giving them 
their first tonsure, after which they were trained to discharge mi- 
nor duties in the church. This adoption rite included the verse 
Ps. xvi, 6, containing a reference to “inheritance” (Gr. clerus), 
meaning that the boy was now a clerk and a member of the clergy, 
having office in one of the four minor orders. Later he could be 
ordained by the bishop to the major orders of subdeacon, deacon, 
priest and bishop (at that time considered an order apart from 
the priesthood). 

In the earlier centuries there is no evidence either that a clerk 
in a lower order was required to pass by regular steps to a higher 
order or that a layman could not pass directly to any office in the 
church. By the 9th century, however, there were cases of clergy 
being deposed from the higher orders because they had not passed 
through the lower. In consequence it began to become the rule 
that a clerk must progress from the lower to the higher order, 
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and that he should do so at regular intervals of time. These re- 
quirements are still observed; it is for instance not permissible 
to receive two major orders on the same day. Though early 
in the history of the church the office of bishop was regarded 
as completely separate from the other orders, later bishops and 
priests were classed together as sacerdotes. This usage was con- 
firmed by the 23rd session (1563) of the Council of Trent, accord- 
ing to which archbishops, metropolitans and patriarchs are bishops 
who hold separate grades not of the episcopate but of the priest- 
hood. Some eastern churches, however, notably the Nestorian, 
Syrian and Coptic, continue to recognize within the episcopate dif- 
ferent grades, each of which is entered upon after a distinctive 
ordination. j 

Roman Catholic Church.—A candidate for holy orders must 
be a baptized man, not suffering under canonical impediment, who 
has a vocation, has reached the right age, has attained the appro- 
priate academic standard, is of suitable character and has a specific 
clerical position awaiting him. A candidate for the subdiaconate 
must be at least 21 years old, for the diaconate 22, for the priest- 
hood 24, for the episcopate 30. All persons in holy orders (which, 
once given, have an indelible character) must be celibate and recite 
the divine office daily. The chief duty of both deacon and sub- 
deacon is to assist the priest at high Mass, when the subdeacon 
reads the epistle and the deacon the gospel (though in practice two 
priests normally act as deacon and subdeacon). The deacon is 
also allowed on occasion to baptize and to preach. The priest has 
authority to celebrate Mass, to pronounce absolution, to administer 
solemn baptism, to anoint the sick, to bless and to preach. He en- 
ters upon his office through the sacrament of ordination, which 

is administered by the bishop. If appointed to a parish he has 
the cure of souls within that parish. 

Bishops are either elected by the cathedral chapter or chosen 
by the pope from a list of names submitted by the chapter; in both 
cases the pope’s approval is requisite. After taking an oath of 
fidelity to the Holy See, undertaking to visit Rome at appointed 
intervals there to report upon the administration of his diocese, 
and making a profession of faith, the bishop elect is consecrated 
by at least three bishops. The bishop is normally the chief pastor 
in a diocese; where he alone has authority to ordain, to confirm 
and to bless the chrism for confirmation and oil for anointing the 
sick. 

Church of England.—In the 16th century the Church of Eng- 

and abolished the minor orders, the subdiaconate and the neces- 
ity for celibacy. The requisites for entering on holy orders are 
the same as in the Roman Catholic Church, save that the deacon 
must be 23 years old. All persons in holy orders are required to 
recite matins and evensong daily. The deacon assists the celebrant 
at the Eucharist by reading the epistle and administering the chal- 
ice; he may perform baptisms and is allowed occasionally to 
preach. He normally remains in the diaconate a year before being 
ordained to the priesthood by the bishop. As a priest he celebrates 
the Eucharist, pronounces absolution and gives the blessing. As a 
“clerk in holy orders” he is freed from certain civil obligations 
and at the same time labours under certain disabilities in order 
to discharge his office more efficiently. Although holy orders are 
regarded by canon law as indelible, the Clerical Disabilities act of 
1870 made provision for a member of the clergy to execute a deed 
of relinquishment of holy orders. 

A priest is consecrated bishop by at least three other bishops, 
thereby receiving authority to consecrate, ordain and confirm. 
A diocesan bishop, who is appointed by the crown and elected by 
the dean and chapter after they have received the congé d’élire 
(q.v.), takes an oath of temporal allegiance to the sovereign be- 
fore he enters into full possession of the temporalities of his 
bishopric. 

Other Episcopal Churches.—Some churches that are episco- 
pally governed have no archbishops or metropolitans. The seven 
bishops of the Episcopal Church in Scotland elect one of their 
number as “primus” to have authority to convoke and preside at 
the Episcopal Synod. The Protestant Episcopal Church in the 
United States elects a presiding bishop to preside at the General 

Convention and the National Council of the church. Similarly, 
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the chief bishop of the Polish National Catholic Chu 
United States is known as prime bishop. 

Orthodox Eastern Church—A candidate for holy orden 
must fulfill the same requirements as in the Roman 
Church, save that celibacy as such is not required for the diaconaty 
or priesthood. A priest may be a married man if he was married 
before his ordination but must not remarry if his wife dies alter 
he is ordained. A priest unmarried at ordination must Temaiy 
celibate. Only unmarried or widowed priests may be consecrated 
bishop. The functions of bishops, priests and deacons do not difer 
from those in the Roman Catholic Church save that the Priest has 
authority to administer confirmation, which takes place at the same 
ceremony as baptism. There are only two minor orders (though 
this terminology is not used), lectors and subdeacons, and in prat- 
tice these grades of the ministry have tended to lapse. A priest 
can divest himself of his orders, which are not indelible, and be 
come a layman. 

See also Acoyte; CLERGY; Deacon; Eprscopacy; Minist, 
CHRISTIAN; ORDINATION. 

BrstiocraPHy.—A. Michel in A. Vacant (ed.), Dictionnaire de thi. 


rch in the 


ologie catholique, vol. ii, col. 1193-1405 (1932); F. Claeys-Bonnaet | 


in R. Naz (ed.), Dictionnaire de droit canonique, vol. iii, col. 827-82 
(1938) ; W. Smith and S. Cheetham, Dictionary of Christian Antiquities, 
2 vol. (1875-80) ; M. Déanesly, A History of Early Medieval Europ, 
476-911 (1956) ; A. H. Thompson, Diocesan Organisation in the Middl 
Ages in Proceedings of the British Academy, vol. xxix (1943); L 
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HOLY ROMAN EMPIRE is the designation commonly 
given to the varying complex of lands ruled over first by Frankish 
and then by German kings for ten centuries from the coronation 
of Charlemagne in 800 until its dissolution in 1806. In fact, the 
precise term sacrum Romanum imperium dates only from 1284, 
though the title “Holy empire” reaches back to 1157 and the temi 
“Roman empire” was used from 1034 to denote the lands under 
Conrad II’s rule. The term “Roman emperor” is older, dating 
from Otto II (d. 983). This title, however, was not used by Otto 
II’s predecessors, from Charlemagne to Otto I, who simply et 
ployed the phrase imperator augustus without any territorial at- 
junct. The first title that Charlemagne is known to have used 
immediately after his coronation in 800, is: “Charles, most serett 
Augustus, crowned by God, great and pacific emperor, governing 
the Roman empire.” This clumsy formula, however, Wi 
discarded. i 

These terminological questions reveal some of the baker i 
volved in the early history of the empire. It can be regarde ft 
political institution, or approached from the point of view 0 
litical theory, or treated in the context of the history of Chi! 
dom as the secular counterpart of a world religion. * 
of the empire is also not to be confused or identified wit fi 
tory of its constituent kingdoms, Germany and Italy, tai 
clearly they are interrelated. The constituent territories is 
their identity; the emperors, in addition to the imperial ya a 
wore the crowns of their kingdoms. Finally, whereas po intl 


earlier emperors from Otto I had assumed the imperii was 
s V none" 


the impê 
dignity as if they had been duly crowned as well as elect iddle 
spite these anomalies and others, the empire, at Jea: ' 
ages, was by common assent, along with the papacy, the 
most important institution of western Europe. 
Theologians, lawyers, popes, ecclesiastics, rulers, ikeD 
Arnold of Brescia and Cola di Rienzi; literary pln nobilii 


justification. Among these heterogeneous and often ott 
views, three may be said to predominate: (1) the es huts 
according to Which the empire was the secular arm ©' 


Catholic i 


rebels we 


as 000 


Christel | 
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gt up by the papacy for its own purposes and therefore answer- 
ple to the pope and, in the last resort, to be disposed of by him; 
o the imperial. or Frankish theory, which placed greater em- 
hasis on conquest and hegemony as the source of the emperor’s 
ower and authority and according to which he was responsible di- 
reilly to God; (3) the popular or Roman theory (the “people” 
at this stage being synonymous with the nobility and in this in- 
sance with the Roman nobility), according to which the empire, 
fullowing the tradition of Roman law, was a delegation of powers 
y the Roman people. Of the three theories the last was the least 
important ; it was evidently directed against the pope, whose con- 
aitutive role it implicitly denied, but it was also a specifically 
Talian reaction against the predominance in practice of Frankish 
and German elements. 

It is also important to distinguish between the universalist and 
lcalist conceptions of the empire, which have been the source of 
considerable controversy among historians. According to the 
former, the empire was a universal monarchy, a “commonwealth 
ofthe whole world, whose sublime unity transcended every minor 
istinction”; and the emperor “was entitled to the obedience of 
Christendom.” According to the latter, the emperor had no am- 
bition for universal dominion; his policy was ‘limited in the same 
way as that of every other ruler, and when he made more far- 
reaching claims his object was normally to ward off the attacks 
either of the pope or of the Byzantine emperor. According to this 
View, also, the origin of the empire is to be explained by specific 
local circumstances rather than by far-flung theories. 

Origins of the Empire and Sources of Imperial Ideas — 
ere was no inherent reason why, after the fall of the Roman 
mpire in the west in 476 and the establishment there of Germanic 
ingdoms, there should ever again have been an empire, still less 
Roman empire, in western Europe. The reason why this took 
lace is to be sought (1) in certain local events in Rome in the 
ars and months immediately preceding Charlemagne’s corona- 
on in 800; and (2) in certain long-standing tendencies which 
ade this particular solution of a difficult situation thinkable. 
ese long-standing tendencies are to be regarded as preconditions 
nu than causes of the coronation; they do not account for it, 
Aya them it is difficult to imagine how it could have taken 
The first is the persistence, despite the fact that it was no longer 
ey reality west of Italy, of the idea of the universal and 
ee empire. The importance of this tradition may 
ig e waeeerated. After the establishment of the Germanic 
oe a kings such as Clovis in Gaul and Theodoric in Italy 
bia to accept Roman titles from the Byzantine emperor, who 
tite 0 maintain the formal unity of the Roman empire by treat- 
PATAN his vicars and lieutenants; but this was a short-lived 
tire. By the 8th century any sense of belonging to the 
a s Now confined to eastern Europe, had disappeared in the 
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i hes effective in the minds of the barbarian peoples of the 
Dire,” as the idea of the imperium Christianum or “Christian em- 
» Which took shape after the conversion of Constantine (q.v. 

li at and the reconciliation between Christianity and the Ro- 
church He Not only did the Christian church become a state 
Detor, anging in its liturgy prayers for the empire and the em- 
irist ìt also brought the Roman empire into the framework 
tq would eschatology, as the last of the world monarchies whose 
Crip mark the inception of the kingdom of God. ‘Through 
Of the em iconography and through the liturgy the church’s view 
the World be as a vehicle of God’s will, for the Christianization of 
inthe lette ecame prevalent, It was expressed with peculiar force 

part 13 0f Charlemagne’s adviser Alcuin, 
Site, a thir the persistence of the idea of a Christian Roman 
the wast ird precondition for the establishment of an empire 
‘td stand Was the existence of a candidate of sufficient power 
te Penki in the person of the Frankish king. The expansion of 
Matticula, Sh kingdom until it comprised most of western Europe, 
l yin r its acquisition of the Lombard kingdom in northern 
Coon 74, is described elsewhere (see France: History; also 
SIANS); its importance and the importance of the Hes 
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forged by Charlemagne’s immediate predecessors with the papacy 
are obvious. Though it is scarcely true that Charlemagne’s acces- 
sion to the empire was simply a consequence of this expansion, his 
outstanding position was evidently a precondition of his elevation 
to the imperial throne. 

When we turn from the preconditions to the causes of the events 
of 800 and from the realm of ideas to that of political facts, we 
enter another world. It is the world of the Roman, Eastern or 
Byzantine empire, of which the pope was a subject, confirmed in 
his bishopric like other bishops by the emperor. By the 8th cen- 
tury, however, the imperial position in Italy, centred in the ex- 
archate of Ravenna (q.v.), was crumbling. Confronted by the 
power of Islam, the empire concentrated on the problems of the 
east and was unable to defend its Italian lands from the Lombards, 
who had entered Italy in 568. Furthermore, the emperors of the 
Isaurian dynasty, of whom the first was Leo III (717-741), were 
estranged from the papacy by the iconoclast controversy. 
Hitherto fear of the Lombards had kept the popes faithful to the 
emperor and to the exarch in Ravenna. Now the situation 
changed. When the Lombards renewed their advance southward, 
taking Ravenna in 751 and driving out the exarch, the pope ap- 
pealed in vain to the emperor, then turned to the Frankish king, 
Pepin, who invaded Italy, reduced the Lombard king Aistulf to 
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submission (754) and then, returning in 756, bestowed on the legally invalid. This, according to the chronicler ‘Theophanes, 
papacy the territories belonging to the exarchate. Thus was born sought to do by offering marriage to the empress Irene honk 
both the temporal power of the papacy and the close alliance be- thus “to reunite east and west.” If so, a revolution in Centar 
tween the papacy and the Frankish monarchy. nople and the deposition of Irene (802) brought the plan to wh 
Particularly significant of the anomalous position that had arisen ing. In any case, the coronation of Charlemagne was an extra-legg) 
in Italy was the action of the pope in conferring on the Frankish indeed an illegal and revolutionary proceeding. The Pope had y 
king the title of patrician, which could legally be conferred only by right to make him emperor. Nor did the coronation create a ia 
the emperor; in the form the pope gave it (patricius Romanorum), western by the side of the existing eastern empire. A Usurper fy 
the title was meant to authorize its possessor to defend and sup- the eyes of the Byzantines, Charlemagne had not the least Prospect 
port the Holy See against its foes. Even so, the papacy was reluc- of succeeding to the throne of the Caesars. The only imperial tee 
tant to break its constitutional links with the imperial system, and ritories on which he laid hands were the duchy of Rome and the — 
this was particularly so under Pope Adrian I (772-795), after former exarchate. Otherwise he remained, as before, king of th 
Charlemagne had in 774 defeated the last independent Lombard Franks and of the Lombards. Since in 806 he made arrangements 
king, Desiderius, and taken his kingdom. As king of Lombardy to divide his territories among his three sons, it is even doubtful 
the defender might become as dangerous to the pope as those whether Charlemagne’s empire would have survived had not the | 
against whom he had provided defense. two elder sons died before him, leaving the undivided inheritang 
The events briefly related show, first, the growing estrangement in 814 to the third son, Louis I the Pious. 
between east and west; second, the difficult position of the pope While the immediate context of the imperial coronation of 8% 
between the emperor and the Frankish king; third, the tenuousness was limited, it had wider connotations. In the first place, the 
of the imperial hold over Rome and central Italy. After the ex- separation between east and west was now an accomplished fact it 
pulsion of the exarch in 751, the pope himself, now in de facto pos- the political sphere; for, though the intention in 800 was not to 
session, probably hoped to become the.emperor’s successor in the divide the empire, this was the practical outcome. In 812, after 
west. Whether the document itself belongs to the 750s or not, unsuccessful war and wearisqme negotiation, the Byzantine em- 
this was the sense of the forged Donation of Constantine, in which peror Michael I recognized Charlemagne’s imperial title. It was 
the emperor Constantine I is represented as having conferred on still a personal title, and Charlemagne was recognized merely i 
Pope Silvester I the imperial palace of the Lateran, the imperial emperor, net as emperor of the Romans; in other words, the em 
insignia and “all the provinces, places and cities of Italy and the peror in Constantinople maintained his claim to be the only tru 
western regions” (see DONATION OF CONSTANTINE). Such ambi- successor to the Roman Caesars. Furthermore, the recognition | 
tions, however, proved illusory when Charlemagne became king of was grudgingly given, and later, when Byzantium was stronger and 
the Lombards. When it was even rumoured that Charles intended the Carolingians weaker, Michael’s successors refused to extendit 
to depose Adrian and set up a Frankish pope in his place, it would automatically to Charlemagne’s successors. Thus the second con: 
have been folly for the pope to think of formal severance from sequence of the act of 800 was a rivalry with Constantinople whith 
the existing empire. Nevertheless, the empire’s shadowy titles remained an important factor in imperial history at least unt 
were unlikely to be respected long in Italy unless the emperor 1204. In the third place, Charlemagne’s coronation involved him 
took action. From 781 papal documents were no longer being and his successors ever more deeply in the ecumenical pretension 
dated by the emperor’s regnal year, and the pope was minting his of the papacy. The relationship between the papacy and the 
own coins, Frankish rulers, close for nearly 50 years before 800, was inte 
Coronation of Charlemagne as Emperor—By comparison fied now that the Roman see was the first metropolitan church af 
with Adrian, Pope Leo III (795-816) was a man of inferior calibre. Charlemagne’s dominions, Religious emperors and their eccl 
Where Adrian had tried to maintain independence by balancing astical advisers would henceforward see as the main function a 
the Byzantine emperor against the Frankish king, Leo from the taching to their imperial dignity the promotion of Christian unity: 
first showed subservience to the latter. Both in Constantinople Furthermore, the fact that the pope had crowned Charlemagne em- 
and in Rome the situation was unstable. In Constantinople, after peror—rightfully or not—could not but impress. Tt was the pope 
troubles reaching back to 790, the empress Irene had her son Con- who had taken the initiative. Had he not, in fact, constituti 
stantine VI blinded and deposed (797) and took his place, the first Charlemagne emperor? In Innocent IIT’s time it was to, be ue 
woman to rule the empire in her own right. Her constitutional po- that Pope Leo III had transferred the empire from the Gree! H i 
sition was thus doubtful; Alcuin in the west, in 799, regarded the the Germans and that his successors could transfer it elsew! ‘i 
imperial throne as empty. Meanwhile, in Rome, the hostile no- if they so wished. This was a later doctrine; but already to Chare 
bility exploited the opportunity to attack Leo, who fled across the magne the dangers were evident. Hence when, in 813 after f 
Alps to his protector, Charlemagne, at Paderborn. This was in agreement with Michael I, Charlemagne decided to ir 
Aug. 799. Though unfavourably impressed by the pope, Charle- surviving son, Louis, in the exercise of imperial power, he Roel ( 
magne was persuaded by Alcuin to send him back to Rome with a his actions accordingly. The ceremony took place no ett 
commission which adjudged the complaints against him false and but in the imperial chapel at Aachen; the pope was 1 Le i 
arrested and deported his accusers. The situation, however, was the constitutive act was the acclamation of the gathered i shart 
still uncertain. In view of the plight of both pope and emperor, nobility; and Louis either received the diadem from his f 
“the whole salvation of the church of Christ” now rested (so took it with his own hands from the altar. The contrast Wi 
Alcuin wrote) in Charlemagne’s hands, and in the autumn of 800 Roman ceremony of 800 was deliberate. Henceforward t x 
he set out for Rome “to restore the state of the church which was flict between the two contrary views or theories of the emp 
greatly disturbed.” On Dec. 23 Leo solemnly purged himself of the papal and the Frankish—was to be a dominant theme. j was 
the charges against him. Two days later, on Dec. 25, a large The Carolingian Empire.—Louis the Pious (81 
gathering assembled in St. Peter’s, where the pope was to conse- man in every way different from his father. For him the ti us 
crate Charlemagne’s son as king. Suddenly, as Charlemagne rose pire was to be the unifying idea holding together his vari e 
from prayer, Leo placed a crown on his head and, while the as- minions, and accordingly he abandoned his separate N giti 
sembled Romans acclaimed him as “Augustus and emperor,” the This was the underlying notion of the Ordinatio amp it hi 
pope abased himself before Charlemagne, “adoring” him “after by this, Louis made his eldest son, Lothair I, emperor rectitt? 
the manner of the emperors of old.” while the younger sons, Pepin and Louis the Germani is ideas, 
It seems clear that this coronation was the work of the papacy, subordinate kingdoms (Aquitaine and Bavaria). Louis ish 1% 
not of the Frankish king, who is said to have been surprised and however, aroused the conservative opposition of the bt ‘vil wot 
angry at it. The immediate beneficiary of the coronation was the bility, and soon the Frankish lands were involved i? sich iw 
pope, whose position henceforth was secure. Charlemagne was left Furthermore, internal dissension helped the papacy, 
to face its momentous consequences and, particularly, to secure creased its influence by favouring one party or the erie cit 
that recognition from Constantinople without which his title was in 816 Pope Stephen V (IV) persuaded Louis to rece! 


iş hands, perhaps also to be recrowned, thus repairing the de- 
rat 813; and though Lothair I had been raised to the ape 
igity in 817, aS Louis had been in 813, without papal intervention, 
ealso saw fit to strengthen his title by being crowned by Paschal I 
in Rome in 823. Thus the empire, instead of becoming an append- 
age of the Frankish kingship, was drawn back into the papal sphere. 
Lothair’s son Louis IT was crowned by the pope in 850, to be sole 
emperor from Lothair’s death in 855 to his own in 875; his uncle 
Charles II the Bald was emperor from 875 to 877; then Charles 
[ll the Fat was crowned emperor in 881. But the imperial title, 
without power to support it, was a mere name, and with the dis- 
location of the Carolingian realm, culminating in the deposition of 
Charles the Fat by the East Frankish magnates in 887, its decline 
vas rapid. From 888 France, Germany and Italy were separate 
sates, with the kingdom of Burgundy and Lotharingia (Lorraine) 
as debatable lands. Who, in these circumstances, was to be em- 
peor? The nominee of the pope, himself a puppet of Italian 
aristocratic factions? Or Charlemagne’s rightful heir, whoever he 
might be? Or simply the strongest ruler of western Europe? For 
themoment, the first solution prevailed, and there followed a series 
of emperors chosen from the Italian nobility, starting with Guy 
of Spoleto (891-894) and his son Lambert (892-898), in concur- 
rence with the East Frankish king Arnulf, who was also crowned 
emperor in 896 (d. 899). But such men were of little use to the 
papacy, and the papacy, in the depths to which it had now sunk, 
was little use to them. Louis III, crowned in 901, was deposed in 
| 40s by Berengar of Friuli, who was himself crowned by the pope 
in 915, but on Berengar’s death (924) the powerful Roman family 
of the Crescentii, determined to keep authority in its own hands, 
stepped in and suppressed the imperial title. Thus the empire cre- 
ated in 800 disappeared, ineffective and unmourned, 

The Ottonian Empire.—While in Italy the empire was in proc- 
& of dissolution, north of the Alps imperial ideas persisted, but 
w Bite form associated with the papacy. The Frankish tradi- 
na emire looked back to Charlemagne; amid the divisions 
a vine 9th century it reflected the notion of Frankish unity. 
i xi also seen as the expression of power and hegemony and 
a Charlemagne had ruled—over a number of different 
ee les. Thus the West Frankish king Charles II the Bald had 
i 1 proclaimed emperor and Augustus when he invaded Lotha- 
oe era years before he was crowned emperor in Rome— 
ae e was now ruler of two kingdoms. The first Saxon ruler 
Wi ciel Henry I, was acclaimed emperor (the chronicler 
ty Ara relates) because of his victory over the Hungarians in 
ee his son, Otto I, after the battle of the Lechfeld in 955. 
ee rankish idea of empire which has nothing to do with 
Si ndeed, the successor-states which we call France and 

T iemained Frankish—the West Frankish and the East 

T j rnadoms, though the latter was now ruled by a Saxon. 
asia ie their ambition to succeed to the Frankish inherit- 

tthe k He was inevitable, in view of the anarchic state of Italy, 
ee pier of the one or the other, when strong enough, would 
a Aps; In fact, it was the East Frankish kingdom which 
tings knew, pat from the 9th-century anarchy, not least: because its 

Inthis Ott ow to use the Frankish church for their ends., 
7s the try A I, who succeeded to the East Frankish throne in 936, 
ters ang Ri ane of Charlemagne; he made churchmen his minis- 
stead Che ablished missionary bishoprics on the Elbe river to 
otis paniky among the Wends. In the west the Carolingian 
nea oimne was his protégé, and only Otto’s support kept 
descen aed ing of Burgundy, Conrad, on his throne. In 951 Otto 
tev king a Italy, married the late king’s widow and forced the 
the Ea erengar of Ivrea, to hold his kingdom as a vassal of 
tengar n crown. Ten years later, summoned by the pope when 
to Taly, ae the point of taking control in Rome, Otto returned 
demas day aoe crowned emperor by Pope John XII on Can- 
lins ai as in 800, it was the pope who took the initiative; 
But Otto's Protection was the immediate cause of the coronation. 
i pretensi apie was more limited in scope than Charlemagne S, 
Of the title ns less universal. In the intervening period the import 

imperator augustus had shrunk, so that by Otto’s time 
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it scarcely extended beyond protection or “advocacy” of the Ro- 
man church. Likewise the extent of the empire, territorially, had 
decreased. Neither Otto I nor his successors made any claim, as 
heirs of Charlemagne, to rule over the West Frankish lands. 
Henceforward what came to be known as the empire meant simply 
a union of Germany and northern Italy (and after 1032 the king- 
dom of Burgundy) under a single rule. This was far from the 
ecumenical pretensions of Rome, and though, partly because of 
the extent of their territories, partly because of their special con- 
nection with the papacy, the Ottonian and Salian emperors enjoyed 
pre-eminence among the rulers of western Europe, they certainly 
did not seek to exercise world dominion. Nor did they seek to 
challenge the Byzantine emperors in their rule over the empire 
of the east. Nevertheless the problem of the relations of the two 
empires necessarily reasserted itself, for the Byzantine empire had 
made rapid recovery and. was preparing, under Nicephorus II 
Phocas and Basil II, to embark on expansion and reconquést. 
Fears of Byzantine interference in Roman politics and conflicting 
claims in southern Italy soon brought the two powers into rivalry, 
and the conflict proved to be the spur for a major development— 
the romanization of the western empire. Whereas Otto I had laid 
no claim to the Roman title, Otto II (co-emperor 967; sole em- 
peror 973-983), to bolster his claims against Basil II, proclaimed 
himself Roman emperor. From this it was only a short step to de- 
scribing the empire itself as the Roman empire, and this change 
occurred in Conrad II’s reign (1024-39; crowned 1027). It was 
reinforced, from 1040, by the introduction of the title “king of the 
Romans” for the emperor-elect before his coronation, or for the 
emperor’s designated successor. It is noteworthy, however, that 
these formal changes were the result not of claims-to the heritage 
of ancient Rome or of universal pretensions but simply of rivalry 
with Byzantium. 

In this development the reign of Otto III (983-1002; crowned 
996) forms an interlude. The son of a Greek princess, imbued 
with Byzantine traditions, Otto III drew on Roman, Carolingian 
and Christian strands to form a new synthesis combining the 
heterogeneous elements in the imperial idea. Rome was to be his 
capital, the pope his lieutenant in the spread of Christian domin- 
ion, How much of this would have survived, if Otto had lived 
longer, remains doubtful. In fact, distance alone made unified 
imperial rule over Germany and Italy impossible. Otto himself 
lost Rome shortly before his death. What did survive, as the char- 
acteristic feature of the entpire from Otto I to Henry III, was the 
close subordination of pope to emperor. Otto I deposed John XII 
and Benedict V; Otto III nominated his cousin, Gregory V, and 
his tutor, Silvester II; and after neglect of Italian affairs under 
Henry II (1002-24; crowned 1014) and Conrad II, Henry II 
(1039-56; crowned 1046) deposed Benedict IX and Silvester IIT 
and compelled Gregory VI to abdicate. This was not oppression 
or force but the fulfillment of the emperor’s supreme duty—to 
watch over the welfare of the church. The iconography of the 
time shows the emperor, not the pope, as the representative of St. 
Peter and often standing alone as God’s vicar on earth. The period 
from 962 to 1046, in fact, saw the empire at its zenith, No other 
kingdom of Europe was its match; while the papacy, except when 
under imperial protection, was the degraded tool of Roman fac- 
tions. Morally, also, the empire had the support of the greatest 
reformers of the age—the abbots of Cluny, for example—who 
looked to the emperor rather than to the pope as the effective 
head. of Latin Christendom. 

Empire and Papacy.—From the middle of the 11th century 
the situation began to change. One cause was the rapid progress 
of European economic recovery, which brought shifts of power 
detrimental to Germany. More immediately important was the 
revival of the papacy, which the emperors had done so much to 
further. After Henry III's death in 1056 the initiative passed 
into papal hands. It was favoured by the long minority—till 1065 
—of Henry IV (crowned 1084; d. 1106), which enabled the papacy 
to act without fear of intervention from north of the Alps, and by 
the appearance of allies—particularly the Normans of the king- 
dom of Sicily, who for their own purposes supported the papacy 
against the empire. As they reached maturity the peoples of 
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Europe turned to the pope as leader of Christendom. Even 
within the imperial frontiers the emperor’s power meant more to 
the Germans than to the inhabitants of Burgundy or of Italy, 
for whom it betokened subjection to German rule. Furthermore, 
only Otto II—and he for less than four years—made Rome the 
seat of empire; all the rest, from Charlemagne onward, concen- 
trated their efforts north of the Alps. In practice, therefore, the 
empire was a very imperfect realization of the ideal of an imperium 
Christianum ; and as soon as it was in a position to vindicate its 
independence, the papacy found many adherents. Under Gregory 
VII (1073-85) the papal theory of the empire, as formulated in 
the 9th century, was revived, but now on broader and firmer foun- 
dations. The result was the conflict, from 1076 until 1122, known 
as the Investiture contest (see INVESTITURE ConTROvERSY). The 
real issue, however, was not the investiture of bishoprics but the 
place of the emperor in Christian society and his relations with 
the papacy. Only the pope, Gregory VII asserted, might use the 
imperial insignia; he might lawfully depose emperors, but should 
himself be judged by none (these lapidary statements are among 
the 27 included in the Dictatus papae of 1075 and were set down 
in Gregory’s register). Thus the claim to independence turned 
rapidly into a claim to superiority. In particular, the sacred char- 
acter of the emperor was challenged and his claim to be responsible 
directly to God. Instead, on the basis of the Donation of Con- 
stantine and a papal interpretation of the coronation of 800, it 
was argued that it was for the pope to convey the imperial dignity 
and, if he thought fit, to withhold or withdraw it. The Investiture 
contest was brought to a close by compromise in the treaty of 
Worms of 1122 between Calixtus If and Henry V; but Gregory 
VIIs claims were taken up again by Alexander III, Innocent ITI, 
Innocent IV and Boniface VIII, in a series of conflicts that shook 
the empire to its foundations, 

The challenge thrown out by Gregory VII forced the emperors 
to seek new foundations for their position. Gregory's great op- 
ponent, Henry IV, had still asserted the traditional rights of his 
father. His successors in the 12th century, Henry V (1106-25 $ 
crowned 1111), Lothair II (1125-37; crowned 1133), Frederick 
I Barbarossa (1152-90; crowned 1155) and Henry VI (1190-97; 
crowned 1191), shifted their ground. To counter the arguments 
of church lawyers they grasped the weapons provided by the re- 
vival of Roman law. A new and more exalted conception of the 
empire was the result. Best known was the addition by Frederick 
Barbarossa, in 1157, of the word sacrum to the name of the empire, 
which now became the “Holy empire” as-a counterblast to the 
sancta ecclesia. Equally characteristic was the canonization of 
Charlemagne by Frederick’s antipope Paschal III in 1165. In this 
way Frederick emphasized continuity with the Frankish past and 
asserted his rights as Charlemagne’s successor. They derived, he 
argued, not from conferment by the pope or by the Roman people 
but from Frankish conquest. 

Unlike earlier emperors, who had based their position on their 
special relation with the church, the Hohenstaufen emperors em- 
phasized its secular foundations. Against Pope Innocent ITs 
claims to confer the imperial crown, imperial lawyers asserted that 
“he who is chosen by the election of the princes alone is the true 
emperor, even before he has been confirmed by the pope.” Nor 
is it surprising that, confronted with the universal claims of the 
papacy, the Hohenstaufen emperors asserted rights no less uni- 
versal. Though in day-to-day politics, in their relations (for ex- 
ample) with the kings of France or of England, there is no sign that 

they were seeking world dominion, nevertheless the new imperial- 
ism soon called forth protests from all sides—from England and 
France, from Denmark and Hungary. “Who,” asked John of 
Salisbury, “appointed the Germans to be judges over the nations?” 

Meanwhile, the conflict with the papacy and the desire to re- 
store the territorial basis of imperial power, which the Investiture 
contest had shattered, drew the emperors more and more into 
Italy, where they encountered the same national reaction. Unable 
to defeat the Lombard league, Frederick I patched up a peace at 
Constance in 1183. His ultimate sovereignty was recognized, but 
his power in Italy was fatally compromised. After his son, Henry 
VI, had married the heiress of Sicily, the power of the Norman 
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kingdom was used to restore the imperial position in Ital 
was a grandiose policy but overstrained. The papacy, feari th 
Rome would be engulfed, reacted violently. 7g at 

Innocent II, profiting from German dissensions after the early 
death of Henry VI (1197), played upon the German factions (Og 
IV, not established as king till 1208, was crowned emperor jy 
1209). Henry VPs son Frederick II (1212-50; crowned 120) 
by the Privilegium in favorem principum ecclesiasticorum (120) 
and by the Statutum in favorem principum (1232), made far. 
reaching concessions to the German princes in order to ensure 
their support for his Italian policy, but in vain. In spite of his 
striking victory at Cortenuova in 1237 Frederick failed to crush 
the Lombards and was excommunicated in 1239 and deposed in 
1245. His death in 1250 marked the effective end of the medieval 
empire. In Germany a long interregnum (1250-73) brought 
down the imperial structure. In Italy, to ensure that there could 
be no restoration, the papacy called in the Frenchman Charles of 
Anjou (see Cartes I of Naples and Sicily), When Rudolf of 
Habsburg succeeded as German king in 1273, he was only the head 
of a federation of princes, while in Italy he abandoned all claims 
over the centre and south, retaining only titular rights in Lombard, 

The Empire after Frederick I1—It is characteristic of the 
new situation that Rudolf of Habsburg, though he made a number 
of attempts, never achieved the imperial dignity. Henceforard 
the title was largely in abeyance. For a century after Fred- 
erick II's death the only emperor was Henry VII (king from 1308 
to 1313), who was crowned in Rome in 1312 by legates of the 
Avignon pope. Thereafter till the end of the empire there wert 
in all only four emperors duly crowned: Charles IV, crowned bya 
legate in 1355; Sigismund, by the pope in 1433; Frederick II, in 
1452; and Charles V, by the pope but at Bologna, in 1530. Tf the 
empire continued to exist, it was due partly to the force of tradi 
tion, partly to the exigencies of German politics, partly to fear af A 
the dangerous conflict of interests which any plan for its abol 
tion would involve. 

The Germans, naturally, were unwilling to surrender hope of 
regaining something of the empire’s former power: both Henry 
VII and Louis IV (king from 1314 to 1347; his Roman coronation 
in 1327 was by representatives of the people) sought to revive 
the Italian policies of the Hohenstaufen: But the balance hid 
swung against them. France was already striving for the imp? 
position which Napoleon was ultimately to secure and determine 
atleast that the Germans should not recover it: Moreover, M 
Germany itself, civil war had undermined the power of the et 
ship, and the elective monarchy was effectively controlled n 
princes through the college of electors (q.v.), definitely establ 6 
soon after 1250, French pretensions to leadership in Europe at 
voked a last tardy revival of imperialist sentiment both in faen 
(Alexander of Roes at the end of the 13th century, ei 
of Admont at the beginning of the 14th) and in Italy ae the 
of Padua and Dante), but Charles IV, a sober realist, ay fi 
necessary conclusions. By now the axiom that “the a 
peror in his kingdom” was firmly established; it marked Hi 
of any universalist dream. Charles set out accordingly to i 
the empire a specifically German institution. By agreem! Jd onl 
Pope Clement V, he formally abandoned Italy; be bie agait 
enter Rome on the day fixed for his coronation and at 0 
the same day. This he did on April 5, 1355. Then he hs jghts 
the definition of the German constitution, particularly " if 
of the electors, in the Golden bull (g.0.) of 1356. ‘The cia ig 
reflected in the final evolution of the empire's title: an Est 
Romanum imperium nationis Germanicae (the Holy Rover ht 
pire of the German Nation), This title, which appears un indicate 
erick IIT (king from 1440, emperor from 1452 to 1i to bis | 
clearly enough that the emperor’s powers were limi i unt 
German lands, In 1508 Frederick’s successor Maxim ced en 
to go to Rome, assumed with papal consent the style 
peror” (imperator electus; Ger. erwihlter Kaiser). e empi 

The Empire in Modern Times—The history Of 1 prie 
after the promulgation of the Golden bull may be 1" cor 
because from that time it is essentially a part of Ge 
It is true that memories of an imperial past continue 
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~ javence on German thinking and that in the Habsburg lands there 
a sense of belonging to a multinational empire. A few em- 
1—Sigismund in the 15th, Charles V in the 16th century— 
may even have thought to recover part of the old imperial pre- 
ngtive. It was also possible to make something of the empire’s 
leadership of Christendom against the Turk. But institutionally 
role of the empire was almost continuously whittled away. 
After the failure of the project of imperial reform sponsored in 
1495 by the elector of Mainz, Berthold von Henneberg (.v.), the 
vanished of endowing the empire with permanent institutions 
efective beyond the limits of the different principalities. The 
Reformation entrenched the princes firmly in their rights and ac- 
tuated their autonomy. 
“hen Charles V, opening the diet of Worms in 1521, declared 
iat “the empire from of old had not many masters, but one, 
ind it is our intention to be that one,” he was shutting his eyes 
io the realities. The extent of his dominions was imposing, but 
they were a weak dynastic agglomeration; and though Charles 
championed the Catholic Church against the Reformation, his 
empire was neither in spirit nor in fact a revival of the medieval 
empire. When he accepted the peace of Augsburg in 1555 and 
abdicated in 1556, the change begun with the accession of Rudolf 
of Habsburg was completed; With Germany split into two re- 
ligious camps, the emperor was little more than the head of a 
religious faction. Furthermore, the fact that after Sigismund of 
Lwembourg’s death (1437), with one short intermission. for 
Charles VII from 1742 to 1745, the imperial crown, though in 
theory elective, was hereditary in the Habsburg dynasty of Aus- 
tria, produced a cleavage of interests between emperor and empire. 
From 1556 until its end under Francis II in 1806 the empire 
meant little more than a loose federation of the different princes of 
Germany, lay and ecclesiastical, under the presidency of the house 
of Austria, After the Thirty Years’ War, no emperor again at- 
tempted, as Charles V had done, to re-establish a. strengthened 
(entral authority; and the treaty of Westphalia in 1648 marks 
its final organization on federal lines. Yet, even at the end 
the empire had loyal adherents, particularly among the small 
knights and noblemen of western Germany, who. regarded it as 
tei safeguard against princely absolutism, and its role was not 
ae negative as is sometimes thought. Its loose structure 
tate to some degree the cosmopolitan spirit of the 18th 
thie But with the French Revolution, and the intensified 
re oe which followed, it became an anachronism. — 
nee ack as the end of the 13th century French kings had 
on eae to annex the title as well as to absorb the out- 
ee Ss des of the empire. With Napoleon this ambition 
e Cha, is reach, Posing as the new Charlemagne (because, 
mi oie; I unite the crown of France to that of the 
ied can my empire marches with: the east”), he re- 
ae 6 to oust Francis II from his title and to make the 
"as antici ia empire a part of the Napoleonic “new order.” He 
the title re ed, however, by Francis, who, in (804 had assumed 
to other “hamid emperor of Austria” and who, resolving that 
ttsigned the old imp H copy whickihe ws ponere to defend, 
r erial dignity on Aug. 6, . 
i Sine the Holy Roman empire. The extent and charac- 
adep ime uence will always be a matter for debate; but it left 
i ating a on Europe. Nor did it cease to be influential after 
ideologica] ba The debate about the medieval empire was an 
Geman em ackground to the creation of the second Reich or 
tenance ene in 1871, and even Hitler's third Reich drew sus- 
tigne and Se orias often thwarted and perverted, of Charle- 
ee further aig Great and Frederick IL. ; 
EARS’ ‘UROPE: History; GERMANY: History; PAPACY; 
“individu i War; also. Austria, Empire oF; biographies of 
Enpite in al emperors; see also.references under “Holy Roman 
p BiBLtocR, the Index, 
Mtoncept bare: classical account in English, somewhat dated 
ire (1p $ Still indispensable, is that of J. Bryce, The Holy Roman 
i new ed. 1904, corrected 1906 and frequently reprinted). 
we, mewta cough, The Medieval Empire: Idea and Reality 
lent dy ye critical of Bryce, and R. Folz, L’'Idée d’empire en 
au XIV" siècle (1953), with bibliography. On the evo- 


615 


lution of the imperial title see K. Zeumer, Heiliges Römisches Reich 
deutscher Nation. Eine Studie über den Reichstitel (1910). On the 
components of the imperial idea see F. Schneider, Rom und Romge- 
danke im Mittelalter (1925); H. X. Arquillitre, L’Augustinisme poli- 
tique (1934) ; C. Erdmann, Forschungen zur politischen Ideenwelt des 
Frithmittelalters (1951). On relations of the eastern and western em- 
pires: W. Ohnsorge, Das Zweikaiserproblem im früheren Mittelalter 
(1947) ; F. Délger, Byzanz und die europäische Staatenwelt (1953) ; G. 
Ostrogorsky, History of the Byzantine State, Eng. trans. (1956). For 
the Carolingian empire see K. Heldmann, Das Kaisertum Karls des 
Grossen (1928); L.. Halphen, Charlemagne et l’empire carolingien 
(1947). For the period of the Investiture contest see E. Voosen, 
Papauté et pouvoir civil à l'époque de Grégoire VII (1927) ; G. Tellen- 
bach, Church, State, and Christian Society at the Time of the Investiture 
Contest (1940). On the Hohenstaufen empire see W. Holtzmann, Dus 
mittelalterliche Imperium und die werdenden Nationen (1953), H. J. 
Kirfel, Weltherrschaftsidee und Biindnispolitik (1959). For the empire 
after the interregnum, the earlier phases are covered by F. Bock, 
Reichsidee und Nationalstaaten (1943), the later in histories of Ger- 
many and in biographies of individual emperors. The classical account 
of the imperial constitution after the Thirty Years’ War is Severinus de 
Monzambano (Samuel Pufendorf), De statu imperii Germanici liber 
(1667; new ed. 1910), Imperial institutions-are best studied in hand- 
books of German legal history, such as R. Schröder, Lehrbuch der 
deutschen Rechtsgeschichte, 7th ed. (1932). (G. Bu.) 

HOLY SPIRIT (Hoty Guosr), in Christian theology, the 
Third in the divine Trinity (g.v.). The limits of this article allow 
only the briefest summary of the history of the doctrine. It has 
been marked by three great controversies, which have centred in 
turn. on the divinity of the Holy Spirit, his relation to the Son and 
his distinct personality. 

Divinity of the Holy Spirit—In the pre-Arian period; the 
doctrine of the person of the Holy Spirit was not a matter of con- 
troversy. In the form of baptism and in the interrogations put 
to the neophyte, both of which derived from Matt. xxviii, 19, the 
Holy Spirit appears as sharing with Father and Son in the one 
“name” of God and as being with them the object of Christian 
faith and the agent of the grace of regeneration. In early doxolo- 
gies, the Holy Spirit is named along with Father and Son as the 
object of praise and adoration. In the primitive creeds (simple 
developments of the baptismal formula and brief summaries of 
the apostolic rule of faith), belief in the Holy Spirit was professed 
in a distinct article, whose parallel structure to the articles on the 
Father and the Son indicates the essential place of the Spirit in the 
Trinity (see Creep). Early interpretations of the creed keep this 

lelism and, again after the fashion of the creeds, bring the 
Holy Spirit into close relation with the gifts of God in the new 
dispensation—the holiness and unity, of the church, the inspiration 
of its sacred writings, its guidance in the truth, the forgiveness of 
sins and the resurrection of the body. 

In certain pre-Nicene private theological speculations there is a 
tendency to subordinate the Holy Spirit to the Son, as the Son to 
the Father. Moreover, in a few writers of inferior authority, such 
as Hermas and Tatian, there is some uncertainty about the Spirit’s 
personal distinctness. But the collective faith of the church as 
such shows no traces of these errant tendencies. Its simplicity and 
definiteness appear, for instance, in the famous oath of Clement of 
Rome’s first Epistle to the Corinthians: “As God lives, and the 
Lord Jesus Christ lives, and the Holy Spirit, who are at once the 
faith and the hope of the elect.” 

At first, Arianism put forward no more than a doctrine of the 
Word, as God in name only, quite other in substance than the 
Father, and created by him in time (see ARIUS; ARIANISM; 
ÅTHANASIUS, SAINT; Councit). Arius was apparently conscious 
of the consequences of his position, but he refrained from working 
out his theory of the “infinite inequalities” within the Trinity. The 
Council of Nicaea (325) was content to define the single point ex- 
plicitly at issue, the consubstantiality of the Son, and simply added 
to its creed the traditional third parallel member: “And [we be- 
lieve] in the Holy Spirit.” In fact, it was not until after 350 that a 
new phase of the Arian controversy was initiated in Egypt, whence 
Arianism itself had come. Athanasius, in his first letter to Serapion 
(c. 359), quotes his correspondents as saying that certain members 
of the Arian party, repelled by its irreverences, had returned to 
the Nicene doctrine of the Son but refused to admit the Godhead 
of the Holy Spirit, “affirming that he is not only a mere creature, 
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but simply one of the ministering spirits, who differs only in degree 
from the angels.” 

The new debate was joined on the single issue of the Spirit’s 
divinity; his distinct personality was universally assumed, save, of 
course, by Sabellians like Marcellus of Ancyra (d. 374). Atha- 
nasius calls his new adversaries the “enemies of the Spirit” (pneu- 
matomachoi) or the “trope-mongers” (tropikoi) from their habit 
of explaining away in terms of metaphor the scriptural passages on 
the divinity of the Holy Spirit. He makes short work of their 
orthodox pretensions: “This view is no different from that of the 
Arians. ... If they think wrongly about the Holy Spirit, they 
do not think rightly about the Son.” He makes it clear that their 
view had no scriptural inspiration, but derived from the same sort 
of rationalism that gave rise to Arianism itself and that apparently 
had radiated from the school of Lucian of Antioch (d, 312). 

The standpoint of Athanasius’ refutation is the customary patris- 
tic one: “This is not the apostolic faith, nor may a Christian at all 
tolerate such views”; and his arguments are from the common 
patristic sources—the Scriptures, and “the tradition and the teach- 
ing and the faith of the Catholic Church from the beginning, which 
the Lord gave, and the Apostles preached, and the Fathers de- 
fended.” In 362 the important synod of Alexandria demanded of 
those who would share the Catholic communion the condemnation 
of “those who say that the Holy Spirit is a creature, and separated 
from the substance of Christ.” In effect, this was to apply the 
Nicene homoousion to the Holy Spirit; at the first direct challenge, 
the church was instantly conscious that such had always been its 
faith. 

Meanwhile Macedonius (g.v.), the semi-Arian exiled bishop of 
Constantinople, was heading a similar school of thought and gain- 
ing many adherents around the Hellespont, in Thrace and in 
Bithynia. The Macedonians, as they were called, even succeeded in 
deceiving Pope Liberius and in spreading their ideas in the west. 
But Damasus, Liberius’ successor, saw more clearly and condemned 
Macedonianism with characteristically western definiteness. The 
dispute in the east grew more violent when Eunomius, head of the 
radical Arian party, entered the lists on the side of the Mace- 
donians, much to their distress. He was opposed by Basil (g.v.) of 
Caesarea, the chief Catholic champion after the death of Atha- 
nasius in 373. Basil himself died on the eve of the final defeat of 
Arianism and its Macedonian offshoot, accomplished politically by 
the extreme repressive measures of Theodosius and theologically 
by the Council of Constantinople (381), which reaffirmed the faith 
of Nicaea and condemned explicitly all shades of Arian opinion. In 
the so-called Nicene creed (almost certainly the work of the Con- 
stantinopolitan council of 381), the article on the Holy Spirit is 
expanded thus: “[We believe] in the Holy Spirit, the Lord and 
the life-giver, who proceeds from the Father, who with the Father 
and the Son is together worshipped and together glorified, who 
spoke through the prophets.” 

The formulas reveal the customary reverence of the early East- 
ern Church for scriptural language, when it sufficed for the purpose. 
The Holy Spirit is not explicitly called God, for the Scriptures do 
not explicitly call him God; but such a description is given of him 
that clearly forbids any thought of him as a creature; his action is 
divine, he shares equally with Father and Son in the honour due 
to God, and, above all, he proceeds from the Father—a formula 
that in the context clearly implies equality in divinity with the con- 
substantial Son, who is likewise from the Father, and that directly 
rules out the Macedonian idea of the Holy Spirit as the creature 
of the Son. Moreover, as at Nicaea in 325, the personal property 
(Gr. idiotes) of the Son had been marked by calling him, not 

simply God, but “God of God,” so at Constantinople in 381 the 
personal property of the Holy Spirit is indicated with the degree of 
clarity that the Scriptures permitted; he is described in relation to 
the church as the cause of its unity, holiness, catholicity and apos- 
tolicity and of the gift of life (regeneration and resurrection) found 
init. By his function in the economy of salvation, in which he is 
considered as bringing to its term and perfection the life-giving 
work of Christ, the union of men with God and with each other, 
the place of the Spirit in the economy of the divine life itself is 
suggested: in him, as the Third Person, the divine life of completest 


unity comes to its term and its perfection. 
The Arian controversy, especially perhaps in its Macedoni 
phase, illuminates the intimate unity in Catholic thought pa 
the nature of God, as subsistent in Three who are coequally divi 
and the nature of man’s salvation, as consisting in a true deif 
tion (theosis), whereby man individually shares in the Tahoe 
God (II Pet. i, 4) and collectively, as gathered into the aly 
the church, somehow faintly reflects the unity of the divine life 
(John xvii, 20-26). Against the Arians, Athanasius had argued in 
his work On the Synods that if the Word Incarnate jis not truly 
God by nature, he could not deify man. In his first letter to Sen. 
pion he uses a similar argument: “All of us are said to be shaters 
of the Godhead through the Spirit... . But if the Holy Spint 
were a creature, no share in the Godhead would result in us through 
him; we would be joined simply to a creature, and be alien from 
the nature of God, in no respect sharing in it.” The premise of 
the argument—man’s deification, the gift that “comes from the 
Father through the Son by the Holy Spirit”—is assumed to be an 
admitted commonplace of Christian faith. Its denial was seen by 
Athanasius, and by the Greek Fathers in general, as an intrinsic 
element of the Macedonian “impiety”; by separating the Holy 
Spirit from the inner life of God, they separated mankind froma 
share in that life and reduced Christianity to a bare naturalistit 
moralism, devoid of its proper supernatural character as gift and 
mystery. (J. C. My.) 
Procession of the Holy Spirit.—To discuss whether the Holy 
Spirit proceeds from the Father alone or from both the Father 
and the Son might seem at first sight presumptuous and useless; 
for the matter so exceeds human conceivings that it might vel 
be left in reverent obscurity, and it is not obvious how speculation 
about it can affect Christian life. Yet both Eastern and Westen 
theologians have treated the matter with intense seriousness; and 
their sense of the importance of the question remains even whe 
all possible allowance has been made for the nontheological factors 
which embittered Eastern-Western relations. Both sides were rats 
cally convinced that correct language about Father, Son and Holy 
Spirit is essential to the authentic message of salvation; a mis a 
about the Trinity would mean a mistake about the message itsel, 
for the nature of God must affect man’s relation to him, Thet 
great errors which the church always has to meet are a Sabelianst 
which reduces Son and Holy Ghost to mere names or to pei 
festations of the one undifferentiated Godhead, thus making ; 
tianity no different from Judaism or Islam; and Arianism, si 
with its hierarchy of semidivine beings, would make aa ‘al 
scarcely less than a veiled polytheism. The specifically í wiih 
virtue of charity derives from the mutual self-giving a a i 
Son and Holy Spirit, and if this divine mutuality is ie é 
falsified then the basis of Christian charity itself is dis vei i 
falsified and the finality of Christian revelation fails. It i i 
conviction that lay behind the disputes about the Filioque, 
procession also from the Son. ad h 
In the Gospel of St. John the Holy Spirit is sa! Father 
from the Father, to be sent and to be given by the ai or 
26; xiv, 26; xiv, 16); he is also said to be sent by the the St 
be breathed forth by the Son, and to “receive ie 13 
because “all that the Father has is mine” (xv, 26; 3%, thet jg like’ 
15). St. Paul makes clear that the Spirit of the Fal Thus 
wise the Spirit of the Son (e.g., Rom. viii, 9; Gal. a the Bo 
the Son is absolutely one with the Father as regar pirit 
Spirit, and this is expressed by saying that the H ak 
ceeds from the Father and the Son, or from the Fa 
the Son, expressions taken as equivalent. 


ed 
er 


as indicating the distinctive characteristic of t wh is the pond 
Hence both East and West agree that the Holy so en Fo 
the fellowship (koinonia) or the mutual charity be! taket 
and Son, in whom they are absolutely united. T 
as the ultimate reason why it is said that Go A 
7-9). j the Holy A 
The Greeks, however, recoiled from saying that 
proceeds from the Son, partly at least because ss 
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teen used by heretics to draw Sabellianistic or Arianistic conclu- 
gos, Marcellus of Ancyra argued that as the Spirit comes from 
the Son and likewise comes from the Father there can be no real 
tinction between the Father and the Son and hence the ‘words 
father and Son are only names indicating the activities or the 
“ypfoldings” of the one God in the created universe. Thus the 
vigin of the Holy Spirit from the Son was urged in support of uni- 
trian views. The 9th-century patriarch Photius also thought that 
the procession. from both Father and Son tended toward Sabellian- 
imas have Vladimir Lossky and John Meyendorff among modern 
odox theologians. 
pe other hand, Eusebius of Caesarea (d. c. 340) argued in 
tis work on ecclesiastical theology that since the Spirit is sent by 
he Sonand receives of him, the Spirit must be a creature made by 
heson, The Spirit, since he did not receive his origin, as did the 
fon, directly from the Father, must be inferior to the Father and 
the Son. Theodoret of Cyrrhus (d. c. 466) declares explicitly in 
tisanswer to the ninth of the 12 chapters of Cyril of Alexandria 
tut if the Spirit is not from the Father alone, but were eyen from 
the Father “through” the Son, he would be a creature of the Son, 

Since, then, an origin of the Holy Ghost from the Son was as- 
sodated with heretical opinions either about the distinction of the 
Persons in the Trinity or about the full divinity of the Holy Spirit, 
the Greek Fathers tend to avoid explicit statements that the Spirit 
derives his origin from the Son as well as from the Father. Such 
statements can indeed be found in Epiphanius, Didymus and Cyril 
of Alexandria; moreover, what the Greek Fathers say about the 
unity of Son and Spirit in sanctification and about the “sending” 
ofthe Holy Spirit by the Son imply that the being of the Spirit is 
founded in the being of the Son just as the being of the Son is 
grounded in the being of the Father, And yet Greek Fathers such 
is Athanasius and Basil are so preoccupied with the denial that the 
Holy Spirit is a creature that their teaching about the relation of 
the Holy Spirit to the Son can be learned only by inference and 
eduction, though Athanasius says in his third letter to Serapion 
that the Spirit has all that the Father has “through the Son.” 

Inthe West the Macedonian denial of the divinity of the Holy 
Spirit seems not to have been so dangerous as in the East. But 
i Spain the Priscillianists of the 6th century, though marked by 
‘Sthellian trend, forcibly denied that Christ was the eternal Son 
Of God; and the Adoptionist heresy of the 9th century maintained 
“oe was merely an adopted son of God through the action 
thet ad Spirit upon him. Against such heresies the assertion 
; rist was the origin with the Father of the Holy Spirit af- 
med that the Son was in no way inferior to the Father and that 

a Persons participated equally in the divine essence. 
vih us the Greek hesitancy about the Filioque and the Latin as- 

a of it were both due to equal concern for orthodoxy; and 

erent stress laid upon different aspects of the truth was due 
different attacks which had to be met upon the common faith. 
ae doctrine is not of a double procession but of one pro- 
ing tet Father and Son as from one principle and’one “breath- 
$ of the Holy Spirit. The Council of Lyons (1274) con- 

At the Ase Procession “as from two principles” and not from one. 
and Old i + had at Bonn in 1874 between Russian theologians 

Uying te yas E at pair 4 EFR SF 
odox theolo : Cip. psa ya archat or at mes m e Š , ns 

193} an, theologians in their conference with the Anglicans in 

sani rejecting “a separate principle in the Godhead,” seemed 
demissi t both Eastern and Western forms of expression were 

Russian S and were intended to express the same faith.” The 

Hogue Ah in Moscow in 1948, however, considered that the 

te ag a the purity of the ancient faith. This unhappy dis- 

led each sid ttedly complicated by nontheological factors which 
Many oma make the worst of the other. it | T 

tbe soca odox hold that the introduction of the Filiogue into 
ial coy Nicene creed violated the prescriptions of the REA 

bie putns ncils of Ephesus (431) and Chalcedon (451), which for- 

Western che forward “another faith” or “another cree The 

tg to a lurches, however, understood this prohibition as refer- 

ancient see Of belief and not as referring to explications of 
Sat faith, necessary in certain circumstances to defend it. 
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At the Reformation, and in orthodox Anglicanism and Protes- 
tantism, the Filiogue was retained. (See also Creep: Nicene 
Creed: Filioque Clause.) 

Would it prove an acceptable compromise formula to rest con- 
tent with the expression that “the Holy Ghost proceeds from the 
Father through the Son”? The formula avoids any suggestion of-a 
“double” procession yet keeps the person of the Son in the proces- 
sion. Yet this formula, though acceptable both to Greeks and 
Latins, as is clear from the Council of Florence in 1445, proved, 
unless analyzed, inadequate as a reconciling terminology. The 
word “through” (Gr. dia), used of the divine processions, must 
signify, since the Son is a person, some personal relationship of the 
Holy Ghost to the Son. What is the nature of this relationship? 
The word “through” clearly denies any suggestion of a parallel or, 
as it were, independent relationship of the Son and of the Holy 
Ghost to the Father, and this being so the relationship can only 
be one of origin from the Son, as is indeed implied by the scriptural 
teaching that the Spirit is the Son’s very own Spirit, just as he is 
the Father’s very own Spirit. This origin, however, of the Holy 
Ghost from the Son, as the expression “through the Son” implies, 
derives from the Son’s own procession from the Father and is 
necessarily connoted by the completeness of the Father’s self- 
giving to the Son. Augustine well says that the Holy Ghost pro- 
ceeds “principally” from the Father, since the Son’s breathing 
forth of the Spirit is given to him by and in his own procession 
from the Father. 

Almost every prayer of the church is made “through our Lord 
Jesus Christ,” and this applies to-prayers that God may give to 
his church and to the faithful the gift of his Spirit. Thus the 
gift even of God’s own Spirit comes through Christ and comes 
through him personally. But the temporal gift, like the temporal 
sending, rests upon an eternal relationship, and the very being 
of the Holy Spirit consists in being breathed forth from the single 
and undivided unity of Father and Son. That unity, however, 
does not destroy the Son’s reception from the Father of all he is 
and has. 

Personality of the Holy Spirit—In English the individual 
designation of the third Person of the Blessed Trinity is indiffer- 
ently “Holy Ghost” or “Holy Spirit.” In Old English it was 
written in two words, kdlza gdst or hdliz gást; in Middle English 
very generally a combination, haligast, holigost, and then, since the 
16th century, as two words. In the Book of Common Prayer 
(1549) and even in the additions and deviations proposed in 1928, 
the two titles are used almost indifferently. In more modern theo- 
logical writings, especially American, the tendency is to favour 
the designation “Holy Spirit” over the older name “Holy Ghost.” 

The word “person” is used of Father, Son and Holy Spirit in 
an analogical, not a univocal sense. Each is distinct, intelligent, 
free and substantial; but no word used of God applies to him in 
the same way as it applies to creatures. Hence great caution is 
needed in the use of such words as “individual,” “ego,” “self,” 
“conscious,” “personality,” as well as in assigning the meaning of 
“father,” “son” and “spirit” when applied to God. Gregory of 
Nazianzus points out in his fifth Theological Oration that the 
Macedonians failed to recognize this and says to them: “If you say 
that the Holy Spirit proceeds from the Father as the Son does, 
why do you not say that he is the brother of the Son? If he pro- 
ceeds from the Son, why do you not say that he is the grandson 
of the Father?” 

This necessary analogical use of words springs from the abso- 
lute unity of the divine nature, intellect, will and all activities; 
upon this the Sabellians based their denial of the distinction of 
persons. The Macedonians judged that the orthodox doctrine of 
Gregory involved Sabellianism and urged the following difficulty 
against him: “What is lacking to the Holy Spirit that he should 
not be the Son? If something is lacking, then he is not equal to 
the Son and is not true God, But if nothing is lacking then he is 
really the Son.” Gregory answers: 

We say that nothing is lacking to him, for nothing can be lacking to 
God. But the difference in their manifestation and the difference in 
their relation to one another [Gr. tes pros allela scheseos] justifies their 
different names. Nor is anything lacking to the Son to make him the 
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Father, for Sonship is not a lack of anything, and yet he is not the 
Father. Otherwise, on the same principle something should be lacking 
to the Father to make him the Son; yet the Father is not the Son. The 
terms “he is not begotten,” “he is begotten” and “he proceeds” justify 
our saying that one is the Father, another the Son and another the 
Holy Spirit and thus the unconfused distinction of the hypostases [per- 
sons] is preserved in the one nature and honour of the Godhead. For 
the Son is not the Father but is what the Father is; nor is the Spirit 
the Son, but is what the Son is. These three are one if you look at 
the divinity, and the One is three if you take account of their dis- 
tinguishing characteristics [Gr. idicteseis], so that the assertion of the 
unity is not Sabellian, nor are the Three split up as by these modern 
pestiferous dividings. 

Thus the relations of one to another is what distinguishes the 
Persons: the Father is Father only with regard to the Son: the 
Son is Son only with regard to the Father; and the Holy Spirit is 
holy and is spirit with regard both to Father and to Son. This 
truth is expressed technically by the adage “everything is one save 
where relative confrontation prevents it” (omnia sunt unum ubi 
non obviat relationis oppositio). And so the “personality” of the 
Holy Spirit is essentially a relation and not an absolute “thing.” 
Personality in God is relativity to others and not self-enclosedness, 
a truth which has far-reaching repercussions upon right concepts 
of human personality. Gregory of Nazianzus was well aware that 
some Macedonians imagined that the Holy Ghost was an imper- 
sonal influence, an emanation, a gift, an energy or operation of God. 
He accused them in the same oration of being “binitarians,” not 
trinitarians, and points out that Scripture presents the Holy Spirit 
as being intelligent, free and as acting as “personally” as God 
himself, for he gives commands, is made sad and becomes angry. 

In the 19th century and in the early decades of the 20th the 
“liberal” school of theologians dealt with the Trinity under various 
philosophical influences, Kantian, Hegelian, Ritschlian, idealistic 
and subjectivistic; consequently they either rejected the traditional 
teaching or tried either to extract from it what they considered its 
kernel of “religious value” or else to restate the doctrine in ways 
that would reconcile it with “the modern mind.” Very often the 
presuppositions were subjectivistic and it was taken for granted 
that human experience, enlightened by new outlooks, was the sole 
theological standard. The too general tendency to identify per- 
sonality with self-consciousness was fatal to any save a Sabellian 
view of the Trinity and a Nestorian view of the incarnation. As 
regards the person of the Holy Spirit, the liberal school, laying 
undue stress upon the uncertain language of some early Christian 
writers, held that up to the 3rd or 4th or even Sth century Chris- 

tianity might have been considered as equally “binitarian” or 
“ditheistic” as trinitarian. 

Sharp and radical dissent from the liberal trend is shown by 
what has been called the neo-orthodoxy associated with Karl Barth 
and by what may be called the neo-evangelicalism associated with 
periodicals such as Christianity Today in the United States and the 
Churchman in England, though such generalizations may perhaps 
be misleading. Notable, however, is Barth’s renovation of the 
Augustinian adage mitti est cognosci ut ab alio procedens (“to be 
sent is to be known as proceeding from another”), which denies 
a distinction between the manner of God’s revelation and its con- 
tent, since the very being of Christ and the sanctifying action of 
the Holy Spirit reveal the inner and ultimate nature of God; and 
his independent and spirited exposition of the Holy Spirit as the 
koinonia, or, as the English translation awkwardly calls it, the 
“communityness,” of Father and Son. 

Roman Catholic theologians, if they have seemed to some a 
little unadventurous in their expositions of the Trinity, have never- 
theless made worthy studies of the development of the doctrine 
and have been striving to break new ground on the intricate ques- 
tion of the indwelling of Father, Son and Holy Ghost in the souls 
of the sanctified. It is possible that these studies may eventually 

provide a meeting of minds with the Palamite doctrine (see 
PaLAMAS, SAINT GREGORY) of the “divine energies,” though the 
outlooks and the terminologies seem very far apart: Leo XIII 
explained and encouraged devotion to the Holy Spirit in his encycli- 
cal Divinum illud munus (1897). He justified the refusal of In- 
nocent III to institute a feast of God the Father on the ground 
that liturgical worship, though always directed to Father, Son and 
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Holy Spirit, yet celebrates only the mysteries of the Son a5; 
carnate and of the Holy Spirit in his external mission, lest a 
mistake should creep in about the unity of God. Leos cheval 
tails the activities of the Holy Spirit in the incarnation, jn the 
church and in the souls of the faithful. 4 
In many liturgical prayers and hymns petition is made to God 
that the Holy Ghost may be given in more abundant measuye t 
the faithful, individually and collectively; and this prayer accor 
with the theological doctrine of the “sending” of the Holy Ghost 
by Father and Son. There are also prayers to the Holy Ghost hin. 
self, which accord with the teaching that the Holy Ghost is neither 
Father nor Son even though he is one in nature with them, Both 
types of prayer combine accuracy of theology with warmth of de. 
votion. (Be. L) 
BwæLrocrarmy.—]. Lebreton, Histoire du dogme de la Trinité (upto 
St. Irenaeus), 2 vol. (1927-28), Eng. trans. of vol. i, History of th 
Dogma of the Trinity: The Origins (1939); H. B. Swete, The Holy 
Spirit in the New Testament (1909), The Holy Spirit in the Ancien 
Church (1912), On the History of the Doctrine of the Procession of tht 
Holy Spirit . . . to the Death of Charlemagne (1876) ; S. Boulgakoi, 
Le Paraclet (1946); V. Lossky, The Mystical Theology of the Rastem 
Church (1957); B. Winslow (ed.), Concerning the Holy Spirit, (1948), 
being the 2nd supplementary issue of Eastern Churches Quarterly, vol, 
vii; C, K. Barrett, The Holy Spirit and the Gospel Tradition (1941); 
F. Dvornik, The Photian Schism (1948) ; J. Gill, Council of Florens 
(1959) ; K. Barth, Church Dogmatics, vol. i, The Doctrine of the Word 
of God (1956); J. S. Lawton, Conflict in Christology (1947); Claude 
Welch, In This Name: The Doctrine of the Trinity in Contemporan 
Theology (1952) ; F. Taymans d’Eypernon, Le Mystère primordiale: lo 
Trinité dans sa vivante image (1946); C. R. B. Shapland, The Lettes 
of St. Athanasius Concerning the Holy Spirit, Eng. trans. with introduc 
tion and notes of the letters to Serapion (1951) ; P. Smulders, La Dor 
trine trinitaire de S. Hilaire de Poitiers (1944); M, Dorenkempth 
The Trinitarian Doctrine and Sources of St. Caesarius of Arles (1953); 
M. E. Williams, The Teaching of Gilbert Porreta on the Trinity (1951); 
F. L. B. Cunningham, The Indwelling of the Trinity, A Historico-Doe 
trinal Study of the Theory of St. Thomas Aquinas (1955), especialy 
valuable for the bibliography. (J. C. My; Be. L 
HOLY WATER. Water is a natural symbol of purification 
and has been used by religious peoples both primitive and advanced 
as a means of removing uncleanness, either ritual or moral. h 
the early Christian community the “living” water of rivers 
streams was the preferred water for baptism and apparently te 
ceived no special blessing. In the 4th century, however, the stl 
waters of the baptismal font or pool were exorcised and bless 
with the sign of the cross. At the same time other water was 
blessed for the use of the faithful as a means of warding 0 
unclean spirit and as a safeguard against sickness and disease. 
the course of time this blessed or holy water was used asa remin\ 
of baptism by the faithful on entering the church and by 
celebrant in sprinkling the congregation before the Sunday 
(see AsPerces). In the Christian churches of the east and in 2 
Catholic church of the west the rite of sprinkling with hanta | 
is the usual accompaniment to the blessing of churi P) | 
and articles of devotion. (halt P: 
HOLY WEEK in the church year is the week edie. E 
Sunday and Easter (gg.v.); it is observed with epen Cr 
nity as a time of devotion to the passion of Christ. In a ih 
and Roman liturgical books it is called the “Great Week til 
John Chrysostom remarks in his homily on Ps. T becats 
contains either longer or more days than other weeks B " 
great deeds were done by God in it. The name Holy ' i 
also is very old and was used in the 4th century by 
and Epiphanius. Originally only Friday and Saturday, cy 78 
of Holy Week, were observed as holy days; later Wenns al 
added as the day on which Judas planned with the Jews 
Jesus Christ, and by the beginning of the 3rd ema i 
days of the week had been added. The pre-Nicene € ut 
centrated its attention on the celebration of one great 
Christian Passover (pascha), on the night between Sa 
Easter Sunday morning. By the later 4th century i 
had begun of separating the various events and eh | 
them on the days of the week on which they occurred 
trayal and the institution of the Eucharist on Maun ne (a 
(q.v.); the passion and death of Christ on Good Fri Sut 
his burial on the Saturday; and his resurrection 0? 
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The Holy Week observances in the Roman missal were re- 
i d according to the decree Maxima redemptionis (Nov. 16. 
Ta to restore the services to the time of day corresponding. to 
that of the events as narrated in Scripture (see Lirurey: Latin 
suchas pies: Ramar Rite and Paschal Mystery). See also 
CHURCH YEAR: eru. q 
sa Wi. O'Shea, om Frans of the Church (1957) ; Hb ed 
Lent and Holy Wee ` w\C,)Sz). 
HOLYWELL (TREFFYNNON; “well town’’), a town and urban 
district (established 1894) in Flintshire, Wales, lies on the left bank 
of the Dee amor Eon. NORE as eee ach tat of 
St, Winifre wenfrewi), who is said to have lived in the 7th 
century and to have been beheaded by her lover.: Her head rolled 
dwn the hillside and where it came to rest water immediately 
gushed forth, St. Beuno was believed to have restored her to life. 
The site became one of the most famous well-shrines in medieval 
Britain and continues to attract both Protestants and Roman 
Catholics. ‘The well itself is covered by a Gothic chapel founded 
by Margaret, mother of Henry VII. In 1870 a hospice for poorer 
pilgrims was built. The parish church (rebuilt 1769) has some 
remnants of an earlier building and a 15th-century embattled 
tower, About 2 mi. from the town are the remains of Basingwerk 
abbey, partly Saxon and partly Early English. It became a Cis- 
tercian house in 1131 and was dissolved in 1535. The district 
sound had copper, lead and coal mines in the 18th century, while 
the town possessed chemical and textile works. Modern industries 
ue associated with the north Wales coal field. (E. G. Bow.) 
HOLZ, ARNO (1863-1929), German writer whose early work 
Th y 
as critic, poet and dramatist, largely undertaken in collaboration 
with his friend J. Schlaf, inaugurated naturalism in German litera- 
m He was born on April 26, 1863, at Rastenburg (Ketrzyn), 
t Prussia: He expounded his theory in Die Kunst, ihr Wesen 
ind ihre Gesetze (1890-92). In Buch der Zeit (1885, augmented 
1905 and 1924) he introduced the factories and proletariat of 
uban society into poetry. Holz and Schlaf also provided models 
i the new naturalistic-photographic technique in Papa Hamlet 
Na three stories) and the drama Familie Selicke (1890), both 
of which powerfully influenced Gerhart Hauptmann’s Vor Son- 
wnaufgang. In Revolution der Lyrik (1899) Holz rejected rhyme, 
sad and all traditional rhythm, and further exemplified his 
oe in Phantasus (1898-1916, revised 1924), poems written in 
ina that is reminiscent of Walt Whitman. In his later work 
ie Blechschmiede, 1902, revised 1924) he departed increasingly 
ee but his influence is evident in the lyrical poetry of 
ji erman expressionists. He died in Berlin on Oct. 26, 1929. 
is pOGRAPHY.—Gesammelte Werke, 10 vol. (1924-25); H. W. 
thet, Arno Holz (1923); W. Milch, Arno Hols (1933); K. Turley, 
yo Hols, der Weg eines Künstlers (1935). See also Arno Holz. 
Hapolution der Lyrik, ed. by A. Döblin (1951). (W. L L.) 
is, GE, in feudal law, was the solemn, ritual act by which 
aac became the vassal of a lord (see FEupatism). It con- 
timenda pin an act of surrendering oneself to another iSe 
rendare). This was symbolized by the prospective vassal’s 
th yap tending his joined hands ‘to the. lord, who clasped 
er, APIA (immixtio manuum), thus accepting the surren- 
wte ritual, however, could also be applied in circumstances 
"4 cnnected with feudalism; e.g., in the servile homage (when a 
te rendered himself to a master to become his serf) or in the 
vè or conciliation homage after a blood feud (in which a man 
fone e up to another family in compensation for the killing 
nt, us o smhers). The feudal homage included an oral state- 
int reply : mer tomas to wine ans loron pomem ar piye 
ime ti r erm for the i ” > 
ang hyi a Placed by homagium (or hominium or other variants) 
Spread ermanic equivalent Mannschaft because the most wide- 
Wn Word for vassal was “man” (Lat, homo). As far as is 
GAD, Leenmeea of hominium and its variants are not older than 
thas to « Homage was followed by a separate oath of fealty, 
© stress the fact that the new vassal was still a free man. 
(R. C. v. C.) 
by members of 
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stronghold was Home castle in Berwickshire and who claim descent 
from the great comital house of Dunbar, ALEXANDER (c. 1566- 
1619), 6th Lord Home, was created earl of Home in 1605. Warden 
of the east marches, he was often at feud with the Hepburns, a 
rival border family; he accompanied James VI to England in 1603. 
The. 1st earl was the son of Alexander (d. 1575), 5th Lord Home, 
who fought against Mary Stuart at Carberry Hill and Langside, but 
later became one of her staunchest supporters, defending Edinburgh 
castle for her in 1573 and probably dying in captivity. 

On the death of James (c: 1607-1633), 2nd earl, the title passed 
to Sir James Home (d. 1666) of Coldingknows, a descendant of the 
1st Lord Home. The 3rd earl fought at Preston in 1648 and lost 
his estates under Cromwell, but they were restored in 1661. His 
descendant Witi1AM (d. 1761), 8th earl, fought on the English side 
at Prestonpans (1745) and from his brother ALEXANDER (d. 1786), 
9th earl, the present earl descends. COSPATRICK ALEXANDER 
(1799-1881), 11th earl, was created a United Kingdom peer as 
Baron Douglas in 1875 and his son CHARLES ALEXANDER (1834- 
1918), 12th earl, took Douglas as an additional surname. The 
14th earl, having been foreign secretary from 1960, renounced his 
peerages on being appointed prime minister in 1963 and became 
known as Sir Alexander Frederick Douglas-Home. He served as 
prime minister until the defeat of the Conservative government by 
the Labour party in the general elections of October 1964, and as 
leader of the Conservative party until July 1965, when he was 
succeeded by Edward Heath. (T.L) 

HOME, JOHN (1722-1808), Scottish dramatist and poet who 
was said by Thomas Gray to have “retrieved the true language of 
the stage” in his tragedy, Douglas (1756), was born at Leith, 
Sept. 21, 1722, and studied at Edinburgh. After taking orders, he 
fought against the Jacobites in 1745 before becoming minister at 
Athelstaneford, East Lothian, in 1746. His first tragedy, Agis 
(14747); was rejected by Garrick, who in 1756 also rejected Douglas, 
despite its striking plot based on the ballad of Child Maurice or 
Gil Morrice; its production in Edinburgh, however, enjoyed great 
success. The presbytery, who disapproved of the theatre, sum- 
moned Home, and prosecuted Alexander Carlyle, for attending it. 
Home ignored the summons, but resigned from the ministry after a 
visit to London (1757), where Douglas had great success at Covent 
Garden. Garrick then produced Agis, acting in it himself, and sub- 
sequently produced Home’s other plays (The Siege of Aquileia, 
The Fatal Discovery, Alonzo and Alfred) despite their notable 
lack of merit. 

In 1758 Home became private secretary to the earl of Bute, who 
was then secretary of state, and was appointed tutor to the prince 
of Wales. Home took up soldiering again in later life, joining a 
regiment formed by the duke of Buccleuch in 1778. He retired 
after sustaining severe injuries in a horseback riding accident, and 
devoted himself to the writing of his History of the Rebellion 
of 1745, which appeared in 1802. He counted among his friends 
David Hume, Adam Smith and Scott. He died at Merchiston 
Bank, near Edinburgh, Sept. 5, 1808. 

BrsuiocrapHy.—Home’s Works, ed. by H. Mackenzie, 3 vol, (1822), 
includes a biography, the plays and The History of the Rebellion in 
1745 (1802), There are poems by Home in Original Poems by Scottish 
Gentlemen, vol. ii (1762), See also A. E. Gipson, John Home: a 
Study of His Life and Works with Special Reference to ... . “Douglas” 
and the Controversies Following Its First Representations (1917); E. S; 
Boas, “Home’s First Two Plays,” Fortnightly Review, clxxiv (1850). 

HOME AND SCHOOL: see Parents AnD TEAcHERs, Na- 
TIONAL CONGRESS OF. 

HOME ECONOMICS (ARTICLES ON). The article 
Home Economics discusses the knowledge and skills comprised by 
the term; the evolution of methods of communicating them; and 
the professional careers open to one with education in this field. 

Foop Preparation describes methods of cookery approved by 
experts for bread, fish, fruit, gravies, meat, mushroom dishes, pas- 
try, stuffihgs, vegetables, etc. Among additional articles dealing 
with food are Diet AND Dietetics; FLavour; Foon, CARE AND 
STORAGE OF (IN THE Home) ; Foop PRESERVATION (IN THE Home); 
Nurririon; Vitamins. Characteristic dishes of various countries 
of the east and west are described in Foops, NATIONAL. Many ar- 
ticles descriptive of the processing of individual foods contain ma- 
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terial of interest to the consumer; for example, BACON; BEEF; 
BREAD; BUTTER; CEREALS; CHEESE; CONFECTIONERY MANUFAC- 
TURE; Ham; Ice CREAM; MARGARINE; MILK; PORK. 

Articles on beverages include Arcomorc BeveracEs, Dıs- 
TILLED; BEER; Sort DRINKS; WINE. 

INTERIOR Decoration surveys the field in terms of both aes- 
thetic and practical considerations, covering decorative planning, 
materials and accessories, and methods of applying this informa- 
tion; INTERIOR DECORATION, History or, is a survey of period 
decoration. Among supplementary articles are BROCADE; FURNI- 
TURE DESIGN; GLASS; IRONWORK; POTTERY AND PORCELAIN ; RuG 
AND CARPET; SILVER AND GOLD WORK; TAPESTRY; EMBROIDERY; 
WALLPAPER; and articles on individual pieces of furniture: BED; 
CABINET FURNITURE; CHAIR AND Sora; TABLE; etc. 

Articles on domestic architecture include House Drsicn and 
RESIDENTIAL ARCHITECTURE. Gardens are discussed in Horti- 
CULTURE and LANDSCAPE ARCHITECTURE. 

Home Equipment is a general survey, dealing with cleaning 
equipment, cooking utensils, dishwashers, heating equipment, home 
laundries, ranges, refrigerators, etc. 

Dress surveys the history of costume. NEEDLEWORK is a re- 
lated article. Articles concerned with personal appearance include 
COSMETICS AND CosMETOLOGY and HAIRDRESSING. 

Many articles on industries contain material of interest to the 
homemaker as a consumer. These include BLEACHING; BRUSH; 
CHINAWARE; CLOTHING MANUFACTURE; CUTLERY; Dry CLEAN- 
ING; FLATWARE; FURNITURE MANUFACTURE; GLASS MANUFAC- 
TURE; GLoves; HARDWARE; LEATHER; PERFUME; PLASTICS; 
STARCH; etc. 

Information on home maintenance is included in such articles as 
CARPENTRY; HEATING AND VENTILATION; JOINERY; LIGHTING; 
PAINT; PLUMBING; WOODWORKING MACHINERY. 

Articles on the home in relation to the community include 
APARTMENT House; Crry PLANNING; Housinc; Sewace Dis- 
POSAL; ZONING. 

Among discussions of family finance are, Bupcet, Famity; Cost 
or Livinc: General Considerations; INSURANCE; INVESTMENTS: 
INDIVIDUAL. 

Interpersonal relationships in the home are considered broadly 
in the articles ETIQUETTE and FAMILY. 

Among articles on laws affecting home life are Houstnc; LAND- 
LORD AND TENANT; REAL PROPERTY AND CONVEYANCING, LAws OF; 
Women, Lecat Position or. Additional listings are given in Law 
(ARTICLES ON). 

The lists given above are intended merely as illustrations of the 
method of arrangement. Additional listings on relevant topics are 
given in CHILDREN (ARTICLES ON); Economics (ARTICLES ON); 
EDUCATION (ARTICLES ON); FINANCE (ARTICLES ON). 

In researching any topic, the Index should be consulted. 

HOME ECONOMICS, in some countries called domestic 
economy, domestic science or home science, is a broad field of learn- 
ing integrating the subject matter of several disciplines to form a 
body of knowledge focused on the problems of the home and family 
living. It draws upon knowledge from such fields of study as art, 
bacteriology, biology, chemistry, economics, physics, psychology 
and sociology. It is concerned with all phases of home life and in- 
cludes the following subject areas: child development and family 
relationships; clothing, textiles and related art; family economics 
and home management; food and nutrition; and housing and house- 
hold equipment. A relatively new professional field, it acquired the 

name home economics—now the usual term in the U.S.—at the first 
Lake Placid conference in 1899. It developed rapidly into a well- 
organized profession, with more than 27,000 members in the 
United States in the 1960s and an international organization in- 
cluding members in almost every country of the world. 

This article is concerned primarily with home economjcs as a 

profession. For articles in Encyclopedia Britannica on the vari- 
ous subject areas in home economics, see Home Economics (Ar- 


TICLES ON). 
HISTORY 
Early developments which culminated in the home economics 


movement were widespread and extended over a considerable 
riod of time. The home and family, the basic unit of societ 
urally provided the first training in the home arts, and the uA 
and culture of the family was passed down for generations fi 
mother to daughter through an apprentice type of training, Forma) 
study of household problems both in Europe and the United States 
began with the early sewing and cooking schools, sponsored b 
private individuals or groups. In 1821 Emma Willard pen 
teaching of household arts in the Troy Female seminary, Troy, 
N.Y.; and in 1835 Boston girls were taught sewing in the second 
and third grade. The New York Cooking school started in 14 
under the management of Juliet Corson; and in 1879 the Boston 
Cooking school was organized by the Women’s Education associa. 
tion of Boston, Mass. This was the first incorporated cooking 
school in America. These schools varied greatly in the nature and 
quality of the program presented. (See also Women’s Envo 
TION, HISTORY OF.) 

The home economics movement received momentum from the 
work and writings of Catharine E. Beecher, a pioneer in education 
for women in the United States. Her books, A Treatise on Domes. 
tic Economy (1841), The Domestic Receipt Book (1842) and The 
American Woman’s Home or Principles of Domestic Science 
(1869), are among the early classics of home economics literature, 
In the first two, she set up a pattern for teaching domestic economy 
in schools. The third book presented a plan for establishing and 
maintaining an economical, healthful, beautiful Christian home, 
Miss Beecher’s most significant contributions to education for 
women were her emphasis on the importance of a scientific back 
ground as a basis for an intelligent study of the home and her recog: 
nition of the need for economic independence of women. 

Another important agency of the early 1870s which promoted 
education for the home in the United States was the Kitchen Gar- 
den movement of New York, formally organized as the Kitchen 
Garden association of New York in 1880, It was a program de 
signed to teach children household tasks through play activities, 
In 1889 the New York College for the Training of Teachers (Teach 
ers college of Columbia university) was established as a result o 
the Industrial Education association of New York (1884), whith 
was an outgrowth of the Kitchen Garden association. pagr 

The Chicago World’s fair of 1893 also reflected the growing 
terest in problems of the home and family living. The Natio 
Household Economic association was organized there, and two 0 
the exhibits were significant in the development: of home ect 
nomics: the food exhibit; including an analysis of food materias 
(the precursor of nutrition research) by the U.S. department 0 
agriculture, and the Rumford Kitchen, which depicted a working 
man’s home operated on $500 a year. dee 

The Rumford Kitchen was directed by Ellen H. Richards, Aa 
tined to become the foremost leader of home economics 1 a 
United States. Mrs. Richards, a graduate of Vassar college, E 
keepsie, N.Y., and the Massachusetts Institute of Tem 
Cambridge, was interested in the application of the prinap í i 
science to the problems of the home. It was at her suggestio? s 
the first conference on home economics in the United States i 
held in Sept. 1899 at the Lake Placid club in Lake placidi a 
Mrs. Richards served as chairman, and 11 persons, 
1 man, attended. ‘The group encompassed a variety 01 
(a chemist, an economist, a librarian, educators) all de o 
single purpose: a study of the economic and sociological P" 
of the American home. 

At the tenth and final Lake Placid conference s 
to form a national organization. About six months later, i 
1909, the American Home Economics association was ree 
at a meeting of the teaching section of the Lake Placid oe zy 
in Washington, D.C. Mrs. Richards was unanimously ‘ihe 
first president. The purpose of the association was poate to 
improvement of living conditions in the home, the ms 
household and community.” 

The greatest impetus to the development of ho 
the United States was the support and recognition ren fh 
federal government in the enactment of legislation ie prog 
a direct bearing on the development and expansion of 
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HOME ECONOMICS 


gach as the Morrill acts of 1862 and 1890, the Smith-Lever act 
of 1914 and the Smith-Hughes act of 1917. 
The Morrill act of 1862 provided for the establishment of col- 
wes of agriculture and engineering in every state to promote the 
iberal and practical education of the industrial classes, This legis- 
jation laid the foundation for a system of public higher education 
the land-grant colleges and universities (q.v.)—that was to: de- 
velop and to become a powerful force in the economic and social 
advancement of the United States. _The act of 1890, defining the 
reas Of instruction, designated home economics as one of the eco- 
nomic sciences which would also provide for the education of 
pomen in the land-grant colleges. The Smith-Lever.act provided 
for the co-operative agricultural extension service to aid in: dif- 
fusing useful and practical information on subjects relating to agri- 
calture and home economics. The Smith-Hughes act, which was 
designed to promote vocational education of less than college leyel 
jnagriculture, home economics and the trades stimulated the de- 
velopment of home economics at all levels; the secondary school 
teachers of such programs were required to be degree graduates of 
| four-year programs including instruction in all phases of home 
economics, 

In Creat Britain and in most European countries, the. earliest 
educational programs in domestic economy were sponsored by pri- 
vate groups, such as women’s societies with a philanthropic interest 
inthe welfare of man and society. The instruction dealt primarily 
with the attainment of skill in sewing and in cooking. The aim 
ofthese programs was to improve the domestic service and to raise 
A standard of living particularly among the working classes, (See 

Great Britain below.) 

The establishment of home economics in Canada was greatly in- 
fluenced by its development in Great Britain and in the United 
States, Household tasks were taught to young girls by the Ursuline 
tunsin the convents of Quebec as early as the 17th century. How- 
| ter, Adelaide Hoodless (1857-1910) is credited with having insti- 
fated the first introduction of home economics into the public 
f schools in Hamilton, Ont., in 1896 and the establishment of the 

Women’s Institute movement in 1897. This organization for rural 
t Women interested in problems of home and family living spread 
tpidly throughout Canada and later to Great Britain and the com- 
Monivealth countries, Mrs. Hoodless was also instrumental in per- 
oe Sir William Macdonald to create the Macdonald Training 
lind (1899), which provided teachers.and equipment for training 
| tentres organized in the public schools of Ontario, British Columbia 

pe matitime provinces, and to provide funds for the establish- 

fal a the first college programs in household science. The Tech- 
lucation act of 1919 similarly advanced the spread of home 
ttonomics in Canada, 
pe oeh of home economics after 1948. was world wide. 
S i assistance in home economics provided by the Food and 
tatio mice Organization of the United Nations (FAO), the Inter- 

(a Cae erative administration of the United States of Amer- 

n ARERI the U.S. office of education, the American, Home 
A mat association, the Ford foundation, the Rockefeller foun- 
lain ones in co-operation with the government of one 
dk the Caribbean, India, the near east, the uate 

ivi oat vans uteg much to the changing patterns of family 

rid, 


EDUCATION IN HOME ECONOMICS 


ne States.—The first formal instruction in home economics 
college level was given at Iowa State University of Science 
a nology, , Ames, in 1872. The first four-year, degree- 
tine the ae was given at the University of Illinois (at that 
ienee ap 2208 Industrial university) when a school of domestic 
Shoot and art was established in 1874, The Boston Normal 
the ne of Cookery, the first in the east for training teachers for 
ew subject, was established in 1887. Later it became the 
College for ai school at Framingham, Mass. In 1889 the New York 
linia uss the Training of Teachers, now Teachers college of Co- 
mesg Miversity, was established. By 1890 departments of do- 
~C science and art had been established at Oregon State uni- 
Y, Corvallis, and South Dakota State college, Brookings. 
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Thirty colleges were offering programs in home economics by 1900. 

In the southern states, Mississippi State College for Women, Co- 
lumbus, was founded in 1884. The South Carolina Industrial and 
Winthrop Normal college (now Winthrop college), Rock Hill, of- 
fered work in dressmaking and cooking in 1892. In 1893 the Uni- 
versity of Alabama, University, Ala., included domestic art and 
domestic economy in its curriculum.’ The University of Tennessee, 
Knoxville, introduced domestic science in 1897 and the Georgia 
Normal and Industrial college (now Women’s College of Georgia), 
Milledgeville, was established in 1889. 

In the early 1960s there were in the U.S. over 400 institutions 
granting degrees in home economics. About half of these were 
privately supported. 

Elementary and Secondary Schools——There were sporadic evi- 
dences of some form of home economics in elementary schools prior 
to the Civil War, but little attention was given the subject before 
1880. Thereafter its development was closely related to thead- 
vent of science into the high-school curriculum and to the rapidity 
with which the country had become industrialized. In addition, the 
passage of the National Vocational Education act (Smith-Hughes 
act of 1917) promoted the expansion of home economics in the 
secondary schools. This act provided federal funds to be used for 
the reimbursement of the salaries of teachers and supervisors of 
home economics in schools below college level. It also included 
support for the preparation of teachers of home economics at the 
college level: The requests by the states for these funds were so 
great that a succession of federal appropriations between 1929 and 
1946 (the George-Reed, George-Ellzey, George-Deen and George- 
Barden acts) were passed to meet the demand. Not only were the 
monies increased and made permanent but provision was made for 
travel expenses, equipment, supplies and rent and research in home 
economics education. 

Federal aid to vocational education encouraged the growth of 
home economics in the secondary schools of the U.S., although not 
all schools offering such instruction received reimbursement. The 
federally reimbursed programs were important in demonstrating 
methods of instruction and the value of such programs in the cur- 
riculum of the secondary school. 

Other Types of Education—Home economics in the agricultural 
extension service was established in conjunction with the land- 
grant colleges by legislative act in 1914 (the Smith-Lever act) and 
has become one of the most highly organized and largest programs 
of adult education in the country. In addition, the Smith-Hughes 
act of 1917 provided funds for education in home economics for 
adults and out-of-school youth. (Do. M.L.) 

Great Britain.—The publication of Household Management by 
Mrs. Beeton in 1861 was an important contribution to develop- 
ments in the subject in that it included all aspects of home man- 
agement; notable earlier books, such as The Art of Cookery Made 
Plain and. Easy by Hannah Glasse (1747), had dealt mainly with 
recipes for foods and medicaments. 

Further impetus to education in home economics was given by 
the International exhibition at South Kensington, London, in 1873, 
when an organizing master of the science and art department, J. foe 
Buckmaster, whose special subjects were chemistry and physics, 
gaye lecture demonstrations on the application of scientific prin- 
ciples to cookery. The direct outcome of this venture was the 
establishment in London in 1874 of the National Training School 
of Cookery, with which Buckmaster was associated for many years: 
His duties took him to all parts of the country and asa result of his 
work six similar schools were founded in other cities between 1874 
and 1877. These schools gave instruction in cookery at different 
levels but as the demand grew for teachers of cookery in elementary 
schools they became increasingly important as teacher-training es- 
tablishments. A special grant for this subject was available after 
1882. In the schools, the need for improvements in personal 
hygiene led to the introduction of laundrywork. A little later 
housewifery was started in an attempt to overcome clumsiness and 
ignorance of good methods in simple cleaning operations. These 
two subjects were eventually taught together as household manage- 
ment; teachers were given a two-year course in training colleges of 
domestic science, which had developed from the early cookery 
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schools. After 1931 these colleges gave three-year courses which 
included training in the teaching of general subjects as well as do- 
mestic science. 

The professional organization for teachers of domestic science 
was founded in 1897. It developed from a subcommittee of the 
National Council of Women in the United States, a society inter- 
ested in social service to which a number of the leading domestic 
science teachers of the day belonged. 

A development at a higher academic level took place soon after 
the turn of the 20th century. It was appreciated that there was 
a place for the training of women in the organization and admin- 
istration of the household both in ordinary home life and in in- 
stitutional life and that such training should be based on a sound 
knowledge of science and applied science. Women educated in this 
way could be expected to focus their trained minds on household 
matters and the relationship of social and industrial problems to the 
home andits conditions. They would also play their part in educa- 
tion by developing the teaching of the application of science to all 
aspects of the organization and administration of the home. The 
result of this movement was the establishment in 1908 of a depart- 
ment of home science in King’s college, London university, where a 
degree of B.Sc. (Household and Social Science) was first granted in 
1921. The department in London university would very probably 
have been followed by others in different parts of the country ex- 
cept for the onset of World War I. One other university, Bristol, 
gave a B.Sc. (Domestic Science) degree after 1927; London uni- 
versity after 1953 awarded the B.Sc. degree in two subjects, house- 
hold science and nutrition; courses for both are given at Queen 
Elizabeth college, the descendant of the home science department 
of King’s college. (J. E: Wa.) 

Canada.—In 1896 the first public-school classes in household 
science were opened in the province of Ontario, The Technical 
Education act (1919) and later the Vocational Training act pro- 
vided grants to provincial governments for development and main- 
tenance of vocational education, including homemaking, at the 
secondary school level. Programs for adults have been established 
in the schools of many urban communities, and the Women’s Insti- 
tute movement with support from the department of agriculture 
has been responsible for the growth of training in home economics 
in rural areas, The first degree program in household science was 

established at the University of Toronto, Ont. By the 1960s there 
were several Canadian institutions of higher education offering de- 
grees in home economics, located throughout the country. 

Europe.—Organized class instruction in sewing appeared in the 
elementary schools of several European countries as early as 1850. 
While the first courses offered were in needlework and sewing, there 
soon followed cooking and housewifery, which included cleaning, 
hygiene, washing and ironing. By the beginning of the 20th century 
most countries (Austria, Belgium, Denmark, Finland, France, Ger- 
many, Holland, Hungary, Italy, Norway, Sweden and Switzerland) 
offered instruction in these subjects in the elementary schools. 

With the advent of the academy or higher school to provide edu- 
cation beyond the elementary grades for young ladies, technical 
schools to provide training for needy girls in certain trades, includ- 
ing that of domestic service, were established. There were sewing 
and cooking schools and complete housewifery schools with prac- 
tice centres. While uniformity was lacking, the better and more 
comprehensive programs were to be found among those in France, 
Germany, Austria-Hungary, Belgium, Switzerland, Finland, Nor- 
way and Sweden. Schools in these countries had been established 
to serve all class levels from the domestic of the working classes 
to the lady of the household. 

Because of the diversity of educational organization and admin- 
istration as well as the lack of nationally sponsored programs for 
home economics within the different countries, variation in objec- 
tives and standards has existed among the institutions of the Eu- 

ropean countries. University work in this area is comparatively 
recent, Finland being the first, in 1946, followed by the Netherlands 
in 1953. The University of Helsinki offers a five-year degree course 
which includes a year of practical training in field work. The State 
Agricultural University of Wageningen in the Netherlands gives de- 
gree courses in rural home economics which extend over six aca- 


‘demic years and include six months of practical experienc 
field work. 

Australasia.—In New Zealand there was a school of 
ence in the University of Otago, Dunedin, after 1911: it has grad 

2 ane ly. 

ate and postgraduate courses. In Australia the subject is not taught 
within any of the universities but facilities for training are available 
in several of the large cities, the Amy MacPherson college at Me. 
bourne being the oldest. (See also VocATIONAL Epucation,) 

Careers in Home Economics.—By far the greatest number of 
employed home economists are in teaching, either in schools or to} 
leges or in informal educational programs such as co-operative 
extension work. The next largest number are dietitians in hospitals 
(which employ about half of all dietitians) or in other kinds of jy. 
stitutional food service, such as school dining rooms and resta 
rants. There are also a lesser number of highly varied positions 
open to home economists in research; in home service—that is, 
customer service rendered by gas or electric companies and man. 
facturers and distributors of fabrics, food products, household 
appliances and kitchenware; and in journalism, radio and televi 
sion. Most positions for home economists require at least a 
bachelor’s degree and some require further training or specific 
qualifications; dietitians, for example, serve a period of internship, 
and teachers of home economics in schools must meet certification 
standards required of other teachers. 


PROFESSIONAL ORGANIZATIONS 


The International Federation of Home Economics, in which in- 
dividual members and professional organizations of home econo 
mists throughout the world hold membership, serves as a clearing 
house for the interchange of ideas on education and research in 
home economics. It originated from a congress at Fribourg, Switz, 
in 1908, organized by Georges Python, head of the public-education 
department of the canton of Fribourg. This congress was at- 
tended by 700 delegates from 20 countries. The federation subst- 
quently organized congresses in other countries; the congress matk: 
ing the 50th anniversary of the organization, held in 1958 at the 
University of Maryland, College Park, was attended by more than 
1,000 delegates from 60 countries. A quarterly bulletin is issued 
to all members from the office in Paris. 

In the United Kingdom there are a number of professional or 
ganizations concerned with home economics education, In 198 
they became affiliated under the title United Kingdom Federation 
for Education in Home Management. i 

The American Home Economics association (A.H.E.A.) i$ the 
organization to which all individuals with a bachelor’s degree ” 
home economics from an accredited institution in the U.S. at 4 
titled to belong. A journal published monthly, September oe 
June, is included in the regular individual membership. ae 
countries of the world where there are enough professional v 
economists to form an organization, it has been patterne i 
A.H.E.A. The Finnish, Japanese, Korean, Philippine, Te 
Ryukyuan Home Economics associations are examples of 
affiliated with the American Home Economics association: rovt 

The American Vocational association, which was an pa 
of the National Society for the Promotion of Industrial ne 
and which developed as the result of the passage of the ees 
Vocational Education act, 1917 (Smith-Hughes), has 4 a Sep 
nomics education section, A journal published monthly perl 
tember through June is included with membership. em achet 
is composed largely of secondary school teachers, college 
educators and supervisors of home economics. asst 
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bership is limited to home economics graduates with ean coo 
foods, nutrition or institution management and satisfac titution 
pletion of one year’s internship in applied nutrition or a iii 
management. Membership is made up largely of ne r ers 
tians, institutional managers of food service and colleg jnud 


of food and nutrition. A journal published monthly * 
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vith membership. The association maintains a placement bureau 
forthe benefit of its members. : Rs 
The Canadian Home Economics association and the Canadian 
Dietetics association are similar to their counterparts in the United 
tates and are open to qualified home economists in the dominion 
of Canada. The Home Science association of India is the name 
of the home economics organization in that country. 
BrzrocrapHy —Isabel Bevier and Susannah Usher, The Home Eco- 
tonics Movement, part i (1906) ; Isabel Bevier, “Household Arts in 
Fiucation,” A Cyclopaedia of Education (1912), Home Economics in 
Héucation (1924) ; Helen Sillitoe, A History of the Teaching of Domestic 
Subjects (1933) 5 Keturah E. Baldwin, The AHEA Saga (1949) ; Ameri- 
an Home Economics Association, Home Economics in Higher Educa- 
tion (1949) ; Alice Ravenhill, The Memoirs of an Educational Pioneer 
(1951); American Home Economics Association, New Dimensions in 
International Programs of Home Economics (1954) ; Grace Henderson, 
Development of Home Economics in the U.S. (1954) ; Home Economics 
Service, U.S, Office of Education, Education for Homemaking in the 
Secondary Schools of the U.S. (1955). (Do. M. L.) 
HOME EQUIPMENT. During the 20th century home 
equipment developed from simple hand-operated tools for cook- 
ing, washing and cleaning into highly complicated mechanical 
appliances, many of them automatically controlled. There were 
anumber of reasons for this development, one of the main ones 
being the near disappearance of the domestic servant. Equip- 
ment was therefore designed to save the housewife’s time and 
energy and to take the drudgery out of housework. The demand 
for these new and improved appliances was increased by the grow- 
ing number of married women gainfully employed outside 
the home, many of whom continued with paid work for the first 
ew years after marriage in order to purchase equipment which 
ler would make running of the home, with children, less burden- 
some,» 
This equipment included such basic appliances as ranges or 
Cookers, refrigerators, washing machines, vacuum cleaners and 
and itons, In addition, there was a growing market in the 
second half of the 20th century for such items as automatic dish- 
Washers, garbage grinders, power mixers, electrically heated 
blankets and air conditioners. Also contributing to the increase 
number of basic electrical appliances—as well as of such newer 
Ypes of equipment as electronic cookers, electric frying pans and 


me etc.—in use was the extension of electric power to 
es, 


KITCHEN EQUIPMENT 
RANGES AND COOKERS 


k = the is one of the most necessary items of home equip- 
Wed, å e four principal types of ranges, according to the fuels 
hati Bas (natural or manufactured), electric, kerosene (also 
ignite Mone fuel oil in the U.S.) and solid fuel (wood, charcoal, 
cussion pee coal, anthracite or coke). The following dis- 
Trade Tanges will be limited to gas and electric types. 
ing i lonally, regardless of the type of fuel used, surface cook- 
0) te and oven were combined in one frame; after about 
toiler T of the models were 36 in. in height with oven and 
aly j grill below the surface units. Later, however, particu- 
the he € U.S., the divided range began to be popular, with 
Wen, Ried cooking units installed in a counter area while the 
€ kitch to waist height, was built into a wall in another area 
ut require en. The divided range has distinct advantages in use 
ional tan, S more space for installation than does the conven- 
Bs or URR Moreover, installation costs are higher, since either 
aS Ra, tical wiring must be carried to two locations. 
Mh nge or Cooker.—Four types of gas are used in the US.: 
lnefed Manufactured gas, a combination of the two and 
Bs ain Petroleum. The first three require piping from the 
tomes in to the home, but liquefied petroleum can be brought to 
ome ee oie or placed in tanks under the ground in the 
Wo type ese gases vary in composition and heating values. 
Calor fas es of gas are used in the United Kingdom: town gas and 
Ns Rim latter much higher in calorific’ value. The former 
te latter į through pipes and is available in all urban areas; 
EÈ a delivered in cylinders. ; 
ncy; durability and safety of gas ranges have steadily 
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improved. Most manufacturers submit their gas appliances for 
testing, in the U.S. to the American Gas association, in the U.K. 
to the Gas council. Minimum requirements agreed on by the 
A.G.A. and the British Standards institution include gauge of 
metals to be used in various parts; regulation of flues, valves, 
ovens, etc.; conditions of gas consumption; protection against 
gas leakage, carbon monoxide production and fire hazard; satis- 
factory distribution of oven heat; and thermal efficiency of top 
burners. 

Approximately 75% of food cookery is done on the surface 
units. Although the burners differ in design, their principal parts 
include the mixer, mixing tube and burner head. The mixer 
carries an air regulator (shutter) and an opening, either fixed or 
adjustable, for the orifice (through which the flow of gas is con- 
trolled). : 

The ports or openings in the burners usually are drilled hori- 
zontally on the rim and at a 45° angle in the centre of the burner, 
so that they do not clog with spilled-over foods so easily as did 
earlier vertical ports. 

Burner sizes usually range from 24 to 34 in. in diameter. The 
larger or giant burner is built for a heat capacity of not less than 
12,000 B.Th.U. (British thermal unit) per hour, while regular 
burners take 9,000 B.Th.U. in the U.S. and 10,000 B.Th.U. in 
the U.K. Some ranges have separate simmer burners; in others 
the burners can be regulated so that only the centre ports func- 
tion, providing heat as low as 500 B.Th.U. per hour. A later 
development on gas ranges was the thermostatically controlled 
burner. The control device, centred in the burner, presses against 
the bottom of a utensil (only utensils with flat bottoms can be 
used) and, when the temperature of the utensil reaches that set 
on the burner valve, the flow of gas is automatically reduced and 
the gas flame controlled to hold the utensil at that temperature. 
This development served to simplify meal preparation, as the 
food being cooked could be left almost unattended without burning 
or overcooking. 

When the burners are operating, gas flows from the main line 
through a horizontal pipe called the manifold. Burner valves, 
operated by hand, direct the flow of gas through the orifice and 
mixer of the burner at very high velocity. “Primary” air is sucked 
through the partly open shutter and mixed with the gas in the 
tube; this mixture of gas and air will not burn until it comes in 
contact with the “secondary” air surrounding the burner. 

The range top usually consists of four burners with cooking 
vessel supports arranged in various ways, the main arrangements 
being two behind two or all across the back. In some models, 
particularly in the U.K., a broiler or grill forms part of the range 
top, a space being provided for the broiler pan between the top of 
the oven and the range top. Another position for the broiler is 
above the range at eye level. In the U.S. the oven burner usually 
serves for broiling, with the broiler pan, often built in, being 
placed in a special compartment beneath the main oven. 

Most ranges are equipped with automatic lighting by means of 
a small pilot flame which is kept constantly burning by gas re- 
leased through a bypass line. As the burner is turned on, some 
of the gas-air mixture passes into a flash tube, is ignited by the 
pilot light and in turn lights the main burner. 

The oven consists of a metal box heated by a burner, usually 
located at the bottom of the back wall. To minimize heat loss the 
oven is made with double walls, the space between being filled 
with insulating material. Slag wool was formerly used, but alu- 
minum foil and glass fibre have come to be more generally em- 
ployed, the former because it reflects radiant heat and the latter 
because it has low thermal conductivity and a high specific heat, 
thus preventing a sudden fall in temperature when a large quan- 
tity of cold food is placed in the oven. The surfaces of the oven 
are finished with porcelain enamel. A vent is provided for dis- 
charging the products of combustion of the gas and of steam 
evolved during cooking. Commonly the vent is located in the 
upper part of the back wall, where it leads into a pipe that dis- 
charges through the back panel of the range top over the burners. 
A constant oven temperature is provided by means of a thermo- 
stat, either rod or liquid type. The dial setting in the U.S. is by 
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to the centre of the food and are absorbed evenly through 

whereas in conventional methods heat is absorbed by the Hi 
only and transferred by conduction to the centre. Two ouiin 
ing features of the electronic method are very short cooking e 
(often measured in seconds) and complete absence of heat int 
oven, The containers used are all made of glass, china, plastic o 
paper, which transmit the waves and themselves remain unheated 
The metal walls of the oven reflect the waves and also remain cool, 
Electronic ovens were used by caterers in the U.S, for sever 
years before domestic models became available in the 1950s, A 
magnetron is used for the generation of energy of 2,450 mo, an 
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temperature and in the U.K. by number which corresponds di- 
rectly to temperature. The time taken to reach a given tempera- 
ture setting from cold varies in different models, but is generally 
about 15 min. 

Special features include folding tops to cover burners when 
not in use; lighted back panels and oven lights; electrically con- 
trolled clock timers and minute timers; nontipping oven racks; 
rotating temperature guide; lock-position burner valye handles; 
motor-driven rotisseries; infrared lamps for warming oven; outlets 
for electrical appliances; chrome-lined ovens; pull-out towel 
racks; built-in meat thermometers and griddles. 


Electric Range.—In the U.S. standards for performance and 
safety of electric ranges are determined by the National Electri- 
cal Manufacturers association, American Standards association 
and the Underwriters laboratories; in the U.K. by the British 
Standards institution. 

Two types of units, the tubular or radiant and the solid plate, 
are available. In the U.S., the former is almost universal except 
on older models. In the U.K. the latter is most generally em- 
ployed, but use of the first type is increasing. The tubular design 
consists of a tube of stainless steel or nickel-chromium-iron 
alloy into which coils of resistance wire are inserted and the tube 
filled with fused magnesium oxide powder. The tube is flattened 
on the top to allow for better contact and conduction of heat to 
the utensil, The solid type consists of a plate of a nickel-con- 
taining alloy of cast iron, grooved on the underside to house spiral 
resistance wire embedded in refractory cement. The upper side 
has a flat machined surface to ensure maximum contact with a 
cooking vessel placed on it. One type of tubular unit utilizes two 
tubes in spiral form to provide different heat patterns with dif- 
ferent switch settings; for small utensils the inner coil alone may 
be heated. The second type of tubular unit uses a larger diameter 
tube with two or three inserted resistance coils, producing even 
heat over the whole system. 

In the U.S. infrared units also have been developed. These 
consist of a gold-lined 1,550-w. infrared bulb mounted in a metal 
reflector and covered with a red glass cover. Infrared type units 
heat by radiation, whereas other electrical units heat mainly by 
conduction; because infrared heat is instantaneous, it is espe- 
cially good for rapidly heating small amounts of liquid or foods. 
A range usually has only one top-surface unit of this type, but 
it is used extensively for broiling foods in restaurants and for 
exhibition purposes. 

Most surface units are of two sizes: 8 in., with wattages of 
1,600-2,100 in the U.S. and 1,800-2,000 in the U.K., and 6 in., 
with wattages of 1,100-1,600. in the U.S. and 1,000 in the U.K. 
(where, however, surface units with higher loadings similar to 
those in the U.S. are available and growing in popularity). Con- 
trol of surface units is effected either by means of a 5- or 7-heat 
switch or by a timer giving an infinite number of heat settings. 
Many ranges have one or more surface units temperature-con- 
trolled by a thermostat. 

Oven construction and finish in the electric range are similar 
to those in the gas range. Heating elements usually are located 
on the lower part of the two side walls (in the U.K.) or in the 
ceiling and floor (in the U.S.), They are of two types: the 
open coil, consisting of a continuous coil of high-resistance wire, 
which glows red when a current passes, and the tubular sheathed 
wire, which remains black when current flows, Oven control is by 
a thermostat, the settings given ranging up to 500° F. 

Special features include push-button controls and illuminated 
dials with different colours for each heat setting; thermometer 
for meat roasting with cable connections to a thermostat dial 

in the back panel; motor-driven rotisserie; vertical broiler with 


two elements to broil on both sides simultaneously; electric filter 


in oven vent to eliminate smoke and odours from oven; divided 
oven doors which, as they open, automatically pull out shelves; 


specialized surface cooking units such as a deep-well cooker or 


a griddle that can be covered and converted to counter space 
when not in use; outlets for electrical appliances; and even radios, 

Electronic Oven.—In this oven energy from the high-fre- 
quency radio band is used for cooking.. The radio waves penetrate 


12.7 cm. wave length. It has a normal output rating of 2 kw, and 
is suitable for a maximum operating demand of 5.25 kw, 

The appearance of food cooked in this type of oven is different 
from the conventional, and for foods, such as steaks, that require 
a brown exterior a conventional broiler must be used as well, 
This usually is incorporated in the electronic oven. As a safety 
precaution the oven is designed so that the unit will not function 
when the door is open. Microwave energy produces no effects 
on the body except those normally produced by heat. 


REFRIGERATORS AND FREEZERS 


Refrigerator.—The refrigerator is an appliance in which 
food and other materials are preserved at temperatures near 
freezing point (32° F.); in the freezer, food is frozen and pre 
served at 0° F., and lower. The period during which foods can be 
preserved in a refrigerator is limited to a few days; they may be 
preserved in a freezer indefinitely. The refrigerator usually con 
tains a compartment maintained at a temperature considerably 
below freezing point where frozen foods can be stored, but un 
less the temperature is 0° F. or less frozen foods should not be 
stored in it for more than a few weeks. One reason for keeping 
foods at low temperatures is to inhibit the growth of micro 
ganisms, which cause decay in food. The optimum temperature 
for the growth of yeasts, molds and bacteria is 70°-80° Fu t 
40°-50° F. the rate of growth, although not stopped completely, 
is slowed considerably. Practically no growth takes place below 
10° F., but storage temperatures near 0° F. are recommen 
for frozen foods, to discourage ice crystal growth. In many 
foods the formation of large crystals causes rupture of cell walls 
and subsequent rapid deterioration of food on thawing. (See also 
Foop PRESERVATION [IN THE Home]; Foop, CARE AND STORAGE 
oF [IN THE Home].) 

The first home refrigerator, made early in the 19th centit 
consisted of an insulated cabinet into the top of which a ™ 
of ice was inserted, Melt water was carried off by 4 aay ll 
extending through the cabinet and out the bottom. The fov 


5 A A ol 
stored in the section below the ice compartment ea 


erally. opettt 
compression M 


absorption (see REFRIGERATION). 
pression type are lower running costs and a 
cooling power, which in practice means that ice CU Ht 
made more rapidly, The main advantages of the absorptio ovi 
are that it is completely silent and, because there até Be rat 
parts, there is less possibility of defects developing 1 ne ate 
Also, because heat is the source of energy used, it can De oe 
by gas or kerosene as well as electricity. ple-waled 

The automatic home refrigerator consists of & doul ing 
box with a hinged door, the space between the walls be eel hav? 
with insulating material. The outer walls of preset? yel 
an exterior finish of baked enamel (porcelain enamel may 
for the top surface if it is intended as a working Me add 
interior walls, when made of pressed steel, are finished bi 
resisting porcelain enamel. The door is also double-WA g] mi 
insulated. A rubber gasket on the frame maintains 4 is clos! 
prevents leakage of warm air into the box when the door or mas 
and locked by means of a latch, a friction locking. device pat 
nets embedded around the frame. Polystyrene 15 be M 
ingly for both outer and inner walls, primarily because id f 
molded in a complete whole without joints. ves 
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e made of anodized aluminum or of mild steel wire 
d with tin, chromium or polyvinyl chloride. 
coated WI s = ; 

The sizes of refrigerator cabinets available range from 3 cu.ft. 
19 16 cu.ft. in the US. and from 14 cu.ft. to 10 cu.ft. in the 
UK. The horsepower rating of motors ranges from $ to $ 
md heating units from 150 to 350 w. Temperature is thermo- 
statically controlled by a dial that may be adjusted to effect 
changes as required. The setting must be related to the external 
temperature., A 

All foods should be as cool as possible when they are put into 
the refrigerator and should be wrapped or tightly covered to pre- 
vent drying out by the evaporator in the cooling compartment. 
Incold-wall models, however, unwrapped food does not dry be- 
ause evaporation takes place in another compartment. 

Special features include automatic defrosting; frozen food 
dorage accommodation of 2-3 cu.ft.; rotating or adjustable 
delves; automatic ice cube dispensers; and door racks and spe- 
cal compartments for foods such as butter, eggs, cheeses and 
fresh vegetables. 

Freezer.—The food freezer is a cabinet or chest, maintained 
ata temperature of 0° F. or lower, in which fresh foods can be 
frozen and frozen foods can be stored indefinitely without de- 
teriorating, In rural areas freezers are used for preserving fruit, 
vegetables, meat and poultry produced locally in excess of re- 
wirements and also for maintaining a store of commercially 
tozen foods for everyday use. In urban areas freezers are used 
mainly for storing commercially frozen foods. 

All freezers are operated by the compression system, using 
motors ranging from 4 to 4 h.p. In the chest type the evaporator 
coils are clamped to the sides and bottom of the inner wall; in 
e upright type they are attached to the walls and undersides of 
fed shelves. Both types have a thicker layer of insulation than 
the average refrigerator, usually about 4-6 in. There are ad- 
vantages in both types of construction. Foods are generally more 
oa removed from the upright type, which occupies less floor 
Abe chest type is more economical in operation because when 

e lid is opened the cold air inside, being heavier than the 
warm air above, remains in the chest, whereas in the cabinet type 
‘4 cold air falls out and is replaced by warm air when the door 

open. Two sizes are generally available in the U.K., 4 cu.ft. 


ni In the U.S. the range is normally from about 5 cu.ft. 
uft, 


usually ar 
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his Vtensils— Saucepans —Saucepans are made of cast iron 
md of steel with a protective coating of tin or porcelain enamel, 
nickel. T steel, sheet or cast aluminum, copper, brass, 
i the foe metal and glass flameware. Desirable qualities 
iia used for pans are durability; hardness to resist 
pe aa pitting, abrasion and percussion; strength to keep their 
sistance ate strain; a surface relatively easy to keep clean; re- 
vice, th moisture and alkalies; and high thermal conductivity. 
ic Mater usually is governed by cost and the extent to 
Steel is ates conforms to the above qualities. Stainless 
thasa rel . the best materials, but it is expensive and, because 
‘ll types ie ively low thermal conductivity, is not satisfactory for 
brags or al Cooking unless thickly clad on the base with copper, 
b design Bi The other important feature affecting choice 
tomers at hes pan and cover. Balance, internal radius of the 
‘ulation effi e base for easy cleaning, shape, length, thermal in- 
eral desc eY Of fixing and comfortable grip of the handle, 
the knob na of the cover for easy cleaning and the design of 
Casseroles grip are all points to consider. x 
n for .—Materials used for casseroles, in addition to those 
Materials Saucepans, include heat-resisting glass and ceramic 
trials that nameled iron, stainless steel and some ceramic ma- 
Ven op on dhe be used on a surface cooking unit as well as in the 
h ing ai table as a serving dish are especially popular. 
hyi g and Omelet Pans and Deep Fryers —Materials used for 
Ma gau; omelet pans are the same as those for saucepans, @ 
Be being found more satisfactory because it does not 
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buckle or warp in use. Deep fryers are made of iron, steel, stain- 
less steel or aluminum. These are provided with a wire immer- 
sion basket for holding and draining food and a cover for use in 
case the fat catches fire. 

Kettles —The kettle for boiling water to make tea is an essen- 
tial item of the kitchen in the U.K., but less common in kitchens 
in other countries, Materials used include iron; steel, with or 
without enamel; stainless steel; and aluminum. 

Pressure Cookers—Basically a pressure cooker is a saucepan 
with a cover that forms an airtight seal when locked in place and 
traps the steam that otherwise would escape during the cooking 
process. As the pressure inside builds up, the food is cooked at 
temperatures above those attainable in an ordinary saucepan. 
Safety valves are provided to vent the pressure before it can 
build up to an explosive level. Pressure cookers are especially 
useful at high altitudes, where normal cooking temperatures can- 
not be obtained with conventional saucepans. 

Knives—Many different sizes and shapes of knives are used in 
the kitchen, the two most useful being the chopping knife in 
different sizes and the vegetable paring knife. The blade is made 
of stainless steel or carbon steel, the latter, when of good quality, 
maintaining the best cutting edge if sharpened regularly. The 
rearward continuation of the blade, called the tang, should extend 
throughout the length of the handle, to which it should be firmly 
riveted. The handle should be of material which is impervious to 
water (hardwood, bone, plastic or laminated plastic) and be com- 
fortable to hold firmly while in use. (See also CUTLERY.) 

Baking Sheets and Cake Tins —These are made of tinned sheet 
steel or aluminum, which should be of a heavy gauge that will re- 
main rigid and flat in use and not buckle or bend. A surface that 
is easy to clean and not likely to cause food to stick, if used un- 
greased, is produced by coating with silicones and by anodizing 
aluminum. 

Whisks —These are made in many different sizes and shapes, 
the bat- or balloon-shaped type being used for simple, short opera- 
tions and the hand-operated rotary egg beater for longer periods. 
Comfort and efficiency in use and cleaning are important factors 
which should influence choice. 

Graters—Graters are made in tinned steel, aluminum, stain- 
less steel and plastic. When choosing it is important to consider 
efficiency in use and to check for jagged edges that will tear the 
fingernails. 

Electrically Heated Utensils.—Individually heated and 
thermostatically controlled cooking utensils include skillets, fry- 
ing pans and deep fryers, roasters and rotisseries, saucepans, ket- 
tles, pressure cookers, coffee makers, toasters, broilers, hot plates 
and sandwich grills, waffle irons, corn poppers and egg cookers. 
With a proper combination of these utensils, an entire meal can 
be cooked without the use of a range. 

Motor-driven Appliances.—Another class of kitchen appli- 
ances are those small devices classed as motor-driven. These in- 
clude ice crushers, beaters, juicers, blenders, coffee grinders, knife 
sharpeners, can openers and exhaust fans, 


WASHING, MIXING AND DISPOSAL EQUIPMENT 


Sinks and Dishwashers.—Materials used for sinks include 
glazed fire clay, porcelain enamel, aluminum, stainless steel and 
plastics such as methyl methacrylate and glass fibre bonded with 
polyester resins. As the kitchen sink receives a great deal of hard 
wear and often rough treatment, it must be resistant to chipping, 
cracking, scratching and breaking. 

A mechanical dishwasher consists of a porcelain-enameled com- 
partment in which two wire racks are hung. The racks, usually 
plastic-coated, are designed to hold a given number of dishes, flat- 
ware and utensils. A device, usually located in the bottom of the 
compartment, forces water over the dishes by means of a fan- 
like impeller, which throws the water upward, or of a rotating 
perforated arm through which the water is forced up and around 
in the compartment. The amount of water used varies from 
seven to ten gallons and must be at a temperature of 150° F. or 
higher to ensure efficient washing and drying. Many machines 
are completely automatic, the length of each operation being con- 
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trolled by a timing device. After the final rinse the dishes are 
dried in one of two ways: (1) by a sealed heating element, located 
beneath the racks or outside the tub, over which hot air is blown 
by a fan; (2) the cover or door opens automatically and the hot 
dishes dry because of the amount of heat they have retained. 
Dishwashers are available with either top opening, pull-out drawer 
or front opening, the top opening being the least popular because 
it is less easily placed in the kitchen. 

Food Mixers.—Beating, whisking and kneading are performed 
automatically by the basic model mixer, and attachments can be 
added. for blending and making purées, mincing, coffee grinding, 
juice extracting, shredding and grating. 

Three different systems are used for the basic operation: (1) 
a detachable beater or whisk is attached to a vertical spindle 
which rotates about a secondary axis concentric with the mixing 
bowl; (2), two whisks fixed to a central shaft rotate at high speed 
and in so doing cause a mixing bowl to revolve slowly; (3) a 
mixing bowl is electrically driven to revolve at a medium speed 
and the contents are beaten by a wooden dolly attached to an arm 
projecting over the bowl. The dolly also rotates by friction from 
the rim of the bowl with which the rubber-lined upper surface of 
the dolly is in contact. ‘The apparatus is driven by an electric 
motor, usually portable, of ps to 4 h.p. The motor is heavy 
and unwieldy to lift, however, and therefore frequently is kept 
permanently in the place where it is used. In one available model 
the motor is fixed immediately beneath a working surface and is 
provided with a projection to which the bowl and beater arm can 
be attached, This type has the advantages that only the light- 
weight bowl and mixer need be lifted and that the work area is 
free from obstruction when the mixer is not in use. Hand models 
of type (2) are generally available and useful for whisking eggs 
and beating potatoes, but they are not very satisfactory for longer 
operations, such as cake mixing, because they save only energy and 
not time, Most models with high-speed whisks are made with a 
detachable head for manual use. 

Food mixers are generally satisfactory in operation but, when 
purchasing, it is advisable to ensure that they are simple to operate 
and that the motor in running is reasonably quiet. 

Food Waste Disposer.—The food waste disposer or garbage 
grinder, designed to pulverize food waste, is fitted into a sink 
drain so that, with the aid of a continuous flow of cold water, the 
resulting material is flushed into the sewage system. It consists 
essentially of cutting knives of high-quality steel that rotate at 
high speed inside the food waste container. The electric motor 
driving the blades is generally 4 h.p. for the small home model. 
Two different methods of control are used. In one, a switch 
starts the motor but the operator is responsible for turning on 
the water and feeding waste into the hopper. A hand guard usually 
is provided with this type. In the other, the top of the disposer 
is locked in place and, when the cold-water faucet is turned on, 
a small quantity of water is bypassed through a separate pipe, 
where the pressure trips a switch and starts the motor. This 
method ensures a good flow of water for flushing the drainpipe. 
The disposer will pulverize a great number of materials composing 
kitchen waste, but certain items for which it is not satisfactory in- 
clude paper, tin cans and large bones. Stringy foods such as corn- 
husks, artichokes or celery are difficult to pulverize unless added 
with other foods and in small amounts. 


LAUNDRY EQUIPMENT 


Washing Machine.—This consists of a tub in which articles 
are agitated in soapy water by a mechanical device of which there 
are two main types, the agitator and the cylinder. In the former 
an attachment with blades or fins is fitted over a central shaft, 
which rotates first in one direction and then in another, in so doing 
moving the clothes in the water. In the latter a perforated drum 
revolves on a horizontal axis and carries the articles with it. Some 
types of small machines work by means of an impeller, a finned 
disk fitted in the side wall or base of the tub; rotation of the im- 
peller causes the clothes to rotate in the water. Almost all washing 
machines incorporate in their designs a device for extracting water 
from the clothes. This device may be either a power-driven or 
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hand-operated wringer or a rotating perforated drum Tevolyin, 
high speed on either a vertical or horizontal axis, The hee 
usually of aluminum, stainless steel, sheet steel lined with po 5 
lain enamel or glass fibre bonded with polyester resin, Thea 
tator attachment is normally made of aluminum alloy or reino 
Bakelite. Tubs are designed to hold 43-10 Ib. of dry clothe 
and about 5-17 gal. of water. The motor is of tor hp 
and energy is transmitted to the drum or agitator shaft by bel, i 
gears or friction wheels. 

Washing machines may be (1) fully automatic; (2) semiauto. 
matic; or (3) hand-operated. In (1), after the articles have been 
placed in the tub, the controls adjusted and the current switched 
on, the washing cycle is completed without further attention 
the operator. This cycle consists of filling the tub with hot 
water, washing for a set time, rinsing one or more times and ey. 
tracting the water. In (2) the amount of attention necessary by 
the operator varies. This type always has a power-driven device 
for washing and usually one for extraction and emptying of the 
tub, but in general each process must be started and stopped by 
the operator. In (3) the mechanical device for both washing and 
extraction of water is hand-operated. In many washing machines 
in the U.K. an electric heating element or gas burner is included 
so that water can be heated and articles can be boiled in the tub. 

Spin Dryer or Extractor.—The spin dryer does not dy 
clothes but merely extracts water from them, the amount remain- 
ing being 33%-50% of the dry weight of the articles compared 
with 100%-150% for the conventional power-driven. wringer 
The method of extraction by rotation of a perforated drum ona 
vertical axis is similar to that used in some washing machines, bil 
the speed of rotation is generally higher, ranging from 1,000 to 
2,800 r.p.m., and the percentage of water extracted therefore also 
is higher. ‘ 

Clothes Dryer.—Cabinet dryers, heated by gas or electricity, 
can be used for drying clothes after washing or airing them after 
ironing. These appliances usually are made with metal bars ovtt 
which the clothes are hung. F 

The automatic dryer, sometimes called the tumbler dryer, ist 
power-driven device which, through heat and tumbling (with a 
without air flow), evaporates water from fabrics for à period o! 
time determined by the operator, Although all dryers opetlé 
on the same principle of tumbling clothes in a cylindrical b 
or drum, in the presence of heat, they fall into two general typi 
those that are time-controlled and those that are temperatutt 
controlled, The former may have two dials, one to control dry 
time, the other to set the degree of heat desired according to 
fabric being dried; some have only one dial, for timing the on 
tion, temperature being thermostatically controlled, ee 
ture-controlled dryers have a thermostatic control set forad a 
temperature; when sufficient moisture has evaporated to cat 
rise in temperature equivalent to the setting, the machine 5$ 

The capacity-of the automatic dryer is rated as 8-9 tt 
clothes or 16-18 Ib. wet weight. Most dryers have 4 mol 
removal rate of 8-12 Ib. per hour. este 

Hand Irons and Power Irons.—Heat, moisture and i ‘rt 
are necessary to remove from fabrics the creases ac aie 
washing and drying. When heated and damp, the fibre ves tht 
rarily becomes plastic so that the pressure of the iron seat 
creases. Before electricity was generally available ris 
heated in the coal fire, on the range top or by gas Or thair it 

The electric hand iron consists of a sole plate of al is ate 

to which H 

tached a well-insulated cover and handle made of wood of P j 
Heating elements are of two types: In the e i 
insulated type the element is firmly clamped against ie element 
by means of a pressure plate; the efficiency and life of t art 

depends to a great extent on the uniformity of this press the gt 
later type, with a ceramic-insulated element cast inl a past 
plate, gives more uniform heating if well designed from É 
longer life. The electric loading of hand irons i 
to 1,000 w. and the weight from 3 to 6 lb. Many 
with a thermostatic control, the settings being 1a 
of the fabrics for which they are suitable. Tempe 


irons m 
peled M “iy 
ratures wile! 
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commended are as follows:, synthetics, 300° F.; silk, 325°; 

te n, 350°; wool, 375°; cotton, 425°; linen, 475°. 
Bi steam iron, which became very popular in the second half of 
the 20th century, isa heat-controlled iron containing a reservoir 
of water which is heated in the iron and released as steam through 
holes in the sole plate. There are two major types of steam irons, 
the kettle and the flash boiler. The former holds one to two cups 
of water, all of which must be heated to boiling point before 
steam issues from the sole plate. The latter, which holds varying 
mounts of water, produces steam instantly when each drop of 
water comes into contact with the sole plate. Both types also 
tan be used for conventional dry ironing. 

There are two types of power irons, the flat plate or press and 
the rotary or mangle, both of which require practice to acquire 
the skill necessary to iron all types of articles. In the press, a 
hinged, thermostatically controlled, electrically heated, rectangu- 
lar metal shoe, about 2 ft. x 1 ft., is lowered onto a padded ironing 
board on which the article to be ironed has been arranged. Con- 
siderable pressure (about 300 lb. per square inch) is exerted by 
the shoe on the article, thus producing a satisfactory finish on such 
articles as starched linen and cotton, The electrical loading is 
1350kw. In the rotary type the article passes between a padded 
revolving roller and a concave polished metal shoe that presses 
fimly on the roller. The shoe, electrically heated and thermo- 
statically controlled, may be located either above and slightly to 
the back of the roller or below and slightly in front of it. In the 
former, articles pass under the shoe and over the roller, which 
has one open end and is supported at the other end. In the latter, 
the articles pass over the shoe and under the roller, which may 
have one open end or be open at both ends. In the latter case 
itis supported by a wishbone-type frame. The electrical loading 
af the sole plate ranges from 1,250 to 1,600 w., and the roller 
i driven by a small electric motor of about $ h.p. These irons 
may be either portable or cabinet type. Some models also may 
be fitted to the washing machine as an alternative to the wringer. 


CLEANING EQUIPMENT AND MATERIALS 


Carpet Sweeper.—This is-a hand-operated machine designed 
remove surface dirt from rugs and carpets. It consists of a 
lng-handled metal or wooden container on wheels. Inside the 
‘ntainer is mounted a cylindrical brush that rotates when the 
‘pliance is pushed over carpets and other floor surfaces. The dirt 
GS by the rotating brush is deposited in two pans alongside 
Ea or Vacuum Cleaner —This is an electrically op- 

ed machine consisting essentially of a high-speed fan, driven 
fas electric motor, which draws air through the machine. It 

o Ha with a nozzle opening that, when placed on the surface 
terial, ean sucks up dust as air is drawn through the carpet ma- 
rushes mbedded dirt is difficult to remove by suction only, and 
nozzle, and other agitators to loosen it often are included in the 


ty are two main types of suction cleaner, the upright and 
iner ee $ The former is a long-handled metal or plastic con- 
onde ni hich is located the motor, the fan and the rotating 
nt is F | brush driven by a belt from the motor. When the cur- 
ough ‘itary on, the brush rotates and air is drawn over it 
e bag i € container and into a bag suspended from the handle. 
Sage a ER of either fabric or paper which permits the pas- 
Gnister 2 ut not of dust, which is deposited in the bag. The 
i which ype consists of a metal or plastic cylinder or sphere 
dust is der located the motor, the fan and the bag in which the 
nd ae sited. A flexible hose attached to a tube with a noz- 
Current ig xed into a hole in the cylinder or sphere. When the 
S carried eee on air is sucked through the nozzle; with it 
lator m Ust, which is deposited in the bag. A brush and an 
tors BY be included in the nozzle. 
600) to 08e in size from 4 h.p. to $ hp. and in speed from 
000 t.p.m, and more. Canister types usually have 
s Speed pA but the amount of suction depends primarily on the 
Siction -22d design of the fan and the design of the fan chamber. 
"and thus efficiency, is reduced as the amount of dirt in 
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the bag increases, hence it should be emptied frequently. Where 
the design incorporates a paper bag, the bag can be removed 
and replaced by a new one. 

Most suction cleaners are designed to be used with tools for 
other cleaning jobs. Such tools include a crevice tool and brushes 
for dusting and for cleaning upholstery, walls and bare floors. A 
spray device for paints, insecticides or other liquids, and a demoth- 
ing device may be attached to a second hole on the reverse or 
“blower” side of the fan in most models. 

Cleaning of Rugs.—Soil that sticks to and cannot be removed 
from rugs by regular vacuuming often can be removed by rug- 
cleaning powders made of sawdust or clay products and mixed 
with a spirit solvent. This mixture can be spread over and into 
the nap or loops of the rug with the floor brush attachment of a 
vacuum cleaner or with a broom. As the solvent evaporates, the 
soil becomes attached to the powdery material, which, when dry, 
is removed from the rug by the vacuum cleaner. This type of 
cleaning product is especially suitable for oily types of soil. 

Another method of cleaning rugs is to use concentrated liquid 
synthetic detergents. Added to water, these may be sprayed or 
sprinkled on the rug and scrubbed with a stiff brush or broom 
until all lather has disappeared. When dry, the rug is vacuumed 
to remove residual soil and detergent. 

Floor Polisher.—The floor polisher usually consists of one, 
two or three motor-driven disk-shaped brushes, with long stiff 
bristles, that revolve at high speed. The heat created by the fric- 
tion of the brushes melts wax into the floor and gives a polish. 
The utility of these machines is increased by the attachment of 
steel wool pads, which may be used for soil removal instead of 
scrubbing; or sandpaper disks may be inserted for use in roughen- 
ing surfaces before applying new finishes; or the brushes may be 
used for actual scrubbing with water. Felt disks also are available 
for high-lustre polishing. 

Cleaning Materials——Cleaning materials may be classified 
according to the general action they have, which may be one or a 
combination of two or more of the following: (1) Solvent; water 
and certain spirits used for grease removal are the main solvents. 
(2) Detergent; soap and synthetic detergents are used for clothes, 
dishwashing and for floor and general-purpose cleaning. (3) 
Abrasive; powders made up of particles of different sizes are used 
for their mechanical action in cleaning and polishing, those with 
fine particles of smooth shape being used on soft, easily scratched 
materials and powders with large, hard, sharp particles being used 
on harder materials. (4) Protective; waxes, silicones, oils and 
plastic materials are used to form a protective layer on floors 
and furniture. (5) Bleaching and bactericidal. 


HEATERS, WATER SOFTENERS AND AIR 
CONDITIONERS 


Water and Space Heaters.—The fuels used for appliances for 
water and space heating are solid fuel (coal or coke), oil, gas 
and electricity, the first two being most generally used for cen- 
tral heating systems because of lower running costs. The heat 
generated in the home furnace is transferred to the rooms of the 
house either by hot-water pipes and radiators or by hot-air ducts. 
Underfloor heating also is employed, with either hot-water pipes 
or electric elements embedded in the concrete subfloor. 

Piped hot-water systems may be either direct or indirect, the 
latter being used for combined central and water heating. Direct 
systems employ independently fired water heaters using gas or 
electricity and are sometimes used as auxiliaries of the indirect 
systems during the summer months when the main heating system 
of the house is closed down. Independent heaters are thermo- 
statically controlled, water temperatures of about 140° F. being 
generally used to minimize heat losses and scaling, which increase 
rapidly at higher temperatures. (For a more complete discussion 
of heating systems see HEATING AND VENTILATION.) 

Water Softeners.—From the gases in the air, minerals and 
organic matter on and in the earth’s surface, water picks up mat- 
ter that makes it coloured, cloudy, iron-contaminated and hard 
with calcium and magnesium salts. Water with as little as 4 or 
5 gr. (1 gr. =z} 02.) hardness causes soap to unite with the 
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minerals, forming insoluble seap curd and causes scaling in water 
pipes and heaters. 

Water hardness can be reduced by the use of packaged chemicals 
or a mechanical water-conditioning appliance. Of the packaged 
chemicals, one type, the hexametaphosphates, leaves the minerals 
in solution but makes them inactive. Other types of phosphates 
generally precipitate out the minerals. These chemicals generally 
must be added manually to washer, dishpan or bathtub and are 
difficult to dispense in showers or dishwashers. 

The mechanical softener, on the other hand, is plumbed directly 

into the water system and removes hardness minerals by a process 
known as ion exchange. A tanklike container holds a quantity 
of beadlike ion exchange resins, which have an affinity for the 
calcium and magnesium ions found in hard water and prefer them 
to the sodium ions with which they were originally saturated. 
Thus, if water containing calcium and magnesium ions passes 
through a bed of the resin which contains a high concentration of 
sodium ions, the calcium and magnesium ions in the water will be 
replaced by the sodium ions of the resins and the calcium and 
magnesium will combine chemically with the resins. Mechanical 
water softening cannot be a continuous process, however, since the 
resins eventually become saturated with calcium and magnesium 
ions and must be regenerated, This is accomplished by washing 
the resins with a salt brine solution, which causes the resins to give 
up their load of calcium and magnesium ions and reunite with 
sodium ions. Following the wash, the brine, which now consists 
of calcium and magnesium, chlorides, is flushed out of the system 
through a special outlet. This process may be repeated over and 
over. While ion exchange resins are not designed to remove iron 
compounds from water, they do remove some iron. For high iron 
content waters, however, special filters are necessary. Phosphate 
feeders inserted in the water line will help, in some cases, to 
keep the iron in suspension and retard its deposition on fabrics, 
plumbing fixtures and the like. (See also Ion EXCHANGE.) 

Air Conditioners.—The term air conditioner commonly im- 
plies the appliance installed in a window for the purpose of cooling, 
dehumidifying and purifying the air in a given area, usually one 
room. A true air-conditioning system, however, is a central unit 
designed for both heating and cooling, which works interchange- 
ably and automatically to. condition the air and maintain it at a 
set temperature throughout the home. 

The room conditioner is most frequently installed in a window 
or other opening in.the outside wall. Such units are generally 
rated from } to 14 tons, a “ton” being equal to the amount of 
cooling produced.by the melting of one ton of ice in 24 hours. 
Larger conditioners usually are water- rather than air-cooled and 
require 14-5 h.p. motors. The motor of the ordinary room con- 
ditioner generally is about 4—1 hip. Any size over that requires a 
240-v. circuit. 

The mechanism of the room conditioner is the same in princi- 
ple and similar in construction to that of the compression-type 
refrigerator, Air is drawn through a filter that removes dust, 
smoke and pollen; the clean air, which may also be moisture- 
laden during hot humid weather, then passes over the cooling coils, 
causing some condensation. The condenser fan throws the excess 
moisture onto the condensing coils, where it may all be evaporated 
or channeled to drain outside the conditioner. Heat from the 
condenser is dissipated outside the house, and cool air is blown 
through vents into the room by the fan. Adjustable vents allow 
for the air to be circulated in different directions—up, down or 
sideways—in the room. to prevent drafts on the occupants. The 
air is usually about 15°-25° cooler than the temperature of the 
room would be without the conditioner. Some models are thermo- 
statically controlled so that when the temperature of the room 
drops below that of the temperature setting the cooling unit shuts 
off and only the fan continues to operate, providing circulation 

without cooling. This feature is advantageous for nights when 
outside temperature may drop below that of early evening. Some 
models have to be manually set and operate until the user changes 
the control. Still other models have a heating element to warm 
the room on cool days. Certain models are designed only to cool 
and recirculate the air already in the room, others have a vent 
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that can be adjusted to pull air in from outside or 1 
that in the room, The latter is advantageous on ve 
when it is easier to keep. the already cooled air 
temperature than to cool that from the outside. If 
stale the vent can be opened to replenish it. Portabl 
do not require permanent installation also are manufact 
reduce noise, motors, compressors and fans are mor 
ber... Since air conditioners can dry, cool and rem 
pollen from the air, they are of aid to persons with | 
and asthma. (See also House Desicn; Am Conpr1 
(Ev. K. Wa Je 
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Flat Bed and Free Lower Arm.—Most home s 
chines are the flat-bed. type, on which it is difficult 
mend narrow tubular parts such as socks, elbows of a 
knees of trousers. Free lower-arm machines haye an 
lower portion oyer which tubular fabrics may be slipp 

Portable and Cabinet Styles.—Portable full- 
steel machines may weigh more than 30 lb. and are not 
ried; those made of aluminum are of course considerab 
Smaller-size heads weigh less, but they provide less fre 
for maneuyering fabric while sewing. It is more difficult 
heavy or bulky fabrics on very small machines, Some | 
cases are designed to open to create a flat, surfac fo 
arm machine or double in use as a suitcase.| Ce 
machines are made so that they can be locked easil 
or be removed by lifting a lever in the machine, — 
structed tables, with a removable section in the top 
porting base, into which portable machines may be set, P 
flat surface for sewing at-a comfortable height, 

Oscillating and Rotary Types.—It can be ter 
whether a machine is oscillating or rotary by noting th 
of the movement of the bobbin race (which is around 
case) while stitching. Oscillating machines have a 
backward and forward mechanical movement aroun 
case, which clicks when the race starts to reverse 
knocking may cause wearing of parts. The mechanical 
in rotary machines is circular, continuous and smooth, 
tially greater speed and less vibration and noise dur 

Stitching.—When a machine is evaluated, the sti 
be tested on several kinds, of fabric—limp, thick 
should be noted if the machine stitches in the reverse p 
this is used in backstitching, for securing forward si 
for mending. The machine head or upper tension 
the stitching area, and a slant-needle type machine maj 
greater visibility than the vertical-needle machine. 

Home sewing machines do three types of stitches: str 
stitch, chain stitch and zigzag lock stitch. nái 

Straight Stitching —The commonest machine 
straight, flat stitch produced by the interlocking of spoo 
bin threads, which is fairly difficult to rip out. $ u 
machines often have the reverse stitching feature an 
accommodate attachments that do limited kinds of 
and make buttonholes. nes 

Chain Stitching —Chain stitching is produced b; 
which loops over itself, as in knitting or crocheting: 
ing, which may be seen on feed and sugar bags, 
unlooped and pulled out, and to be secure the stite 
fore must be completed properly. A chain stitch is mt 
than a lock stitch, and since bulky stitching genet 
sirable there is little demand for new chain-stitch mi 

Toy machines for children are the chain-stitch t 
to thread because no bobbin is inserted. Toy m 
adequate for occasional mending. 

Zigzag Stitching —Zigzag stitching is a lock sti 
and spool threads which zigzag because the threaded 
from side to side during sewing, A close zigzag 
in a satin stitch, Buttonholes can be made wil 
but care must be taken to move the proper levers ol 
and a semiautomatic buttonhole attachment is ava 
machines to decrease the probability of mistakes 
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Buttons can be sewn on with the shifting needle. By 
threaded needles, two rows of stitching can be done 
atone time. Although all zigzag machines do straight lock stitches, 
n some models the straight stitching is not so regular as it might 
te Attachments can be used on zigzag models as on straight- 
itch machines. Zigzag stitching usually is demonstrated on stiff 
fabrics, but it should be tested on limp fabrics too. The over- 
casting stitch also should be tested by sewing the cut edge of fab- 
rio; if the overcasting draws, the tension should be readily 
adjustable to improve the stitching. 

Semiautomatic zigzag models produce decorative zigzag stitches 
by means of a lever moved manually and rhythmically while sew- 
ing. The right hand, working the lever, cannot be used to control 
the fabric, and as the hand becomes tired the rhythm is changed, 
resulting in an irregular stitch. Automatic zigzag stitching is done 
vith the insertion of special cams (disks) or by built-in cams. 
Machines with built-in cams are capable of limited design varia- 
tons by adjustments in the width (bight) and length of the stitch, 
and some of these machines accommodate insertable cams for ad- 
ditional decorative stitching. Machines with insertable cams are 
more versatile because the manufacturer may continue to make 
cams with new designs and because, since some cams come in sev- 
tral parts, new designs can be created by interchanging the parts. 
The important thing to consider when comparing automatic zigzag 
machines is whether it is necessary to have an almost unlimited 
variety of designs. Ease in inserting the cams also needs to be 
considered. Zigzag machines vary in complexity of machine ad- 
justment for each decorative stitch. 

Speed and Vibration—Electric home machines may vary in 
maximum stitching speed within the range of 700-1,400 stitches 
perminute. On some machines, the maximum speed can be con- 
trolled by a lever. The rapidity with which a machine starts and 
stops sewing is important, and time is wasted if the handwheel 
must be grasped in starting or stopping. On all kinds of machines, 
seed of stitching is controlled by the operator. A machine should 
be tested for amount of vibration when sewing at all speeds, for 
vibration is likely to be the fault of the machine head rather than 
g table. Vibration makes it difficult to control the fabric. 
ai bin.— Fase of bobbin insertion is an important factor. 
iMi machines have built-in bobbin cases; in others the bobbin 
m coe be inserted in a removable bobbin case or shuttle, then 
i ah tH the machine. In some machines the bobbin must be 
Wier ast a vertical plane, in others on a horizontal plane; the 
iiie k provides easier insertion and better visibility. Some 
thead fe ave a nonjamming” bobbin feature that prevents the 
0 Riba clogging the bobbin race if stitching is done when 
‘caught tiene, a needle, or that makes it possible to remove 

asily. 
oe inept tt—The hinged presser foot is useful for sewing 
et make it urfaces and pins, Adjustable cording and zipper 
the teeth aboesbls to stitch close to an upraised surface, such as 
tn ada if slide fastener or cording. The buttonhole attach- 
Sidon eee le oe be bs insertion or ee Be i 

" 4 machines. Templates are available tor 
oS rounded end) and straight buttonholes. Tuckers, 
tents. By, ufflers and darning and quilting feet are other attach- 
They ae often is necessary for skillful use of attachments. 

fi ly are demonstrated on stiff fabrics, and careful adjust- 
fabric ae may not make it possible to work on limp or glossy 
tands of ae zigzag attachment is available for certain 

ie Patil lock-stitch machines. 

ttdvhes! a piacere machines are powered by a 
Often can be fees ae or electricity. Nonelectric machines 
that they c electrified, and electric machines can be adjusted so 
Mchine stits be operated by a handwheel or foot pedal. Electric 
things iene is regulated by knee or foot levers, some ma- 
Msition Tot “tins features, A knee lever located in the proper 
Thich is so gsc USET may be a better choice than a foot pedal, 
the foo is eae shifted that it is annoying to relocate it after 
tale With tree yet: Foot-pedal machines may be altered to op- 
tives Or wi ee levers, Machines may operate with built-in gear 

with the less expensive friction or belt drives, either en- 


justments. 
inserting two 
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closed or exposed. (See also SEWING MACHINE.) 

BrsriocrapHy.—Helen Holbrook and Albert Krewatch, Sewing Ma- 
chines, Cleaning and Adjusting (1943); B. B. Robb, Care and Adjust- 
ment of the Sewing Machine (1951); “Automatic Zigzag Sewing Ma- 
chines,” Consumer Union Reports vol. 22, no. 10, pp. 462-464, 467 
(Oct. 1957); M. B. Picken, Singer Sewing Book, rev. ed. (1954). 

(F. Ta.; M. L. Br.) 

HOME FURNISHINGS: see INTERIOR DECORATION. 

z Fomr OFFICE: see GOVERNMENT DEPARTMENTS: Great 
ritan. 

HOMEOPATHY, a system of therapeutics based upon the 
“law of similars,” similia similibus curantur, that was introduced in 
1796 by Samuel Hahnemann (q.v.), a native of Meissen, Ger. 
Some points of Hahnemann’s system were borrowed from previous 
writers, e.g., Hippocrates and especially Paracelsus (c. 1490-1541). 
The essential tenets of homeopathy are that the cure of disease is 
effected by drugs that are capable of producing in a healthy indi- 
vidual symptoms similar to those of the disease to be treated, and 
that to ascertain the curative virtues of any drug it must be 
“proved” upon healthy persons—that is, taken by individuals of 
both sexes in a state of health in gradually increasing doses. 

Another peculiar feature of homeopathy is its theory of dose. 
Most homeopathists believe in the action of minute doses of medi- 
cine. However, the American Institute of Homeopathy of the 
United States adopted the following resolution and ordered it to be 
published conspicuously in each number of the Transactions of the 
society: “A homeopathic physician is one who adds to his knowl- 
edge of medicine a special knowledge of homeopathic therapeutics. 
All that pertains to the great field'of medical learning is his by tradi- 
tion, by inheritance, by right.” 

In the medical profession homeopathy at mid-20th century re- 
mained under the stigma of being a dissenting sect. In the United 
States it was disappearing; there were. comparatively few practi- 
tioners and no medical schools emphasizing this approach to thera- 
peutics. There was still an “official” homeopathic compendium in 
the United States but it was “official” only by virtue of its being 
included in the compendiums recognized in the federal Food, Drug 
and Cosmetic act. An edition of the compendium was published in 
1941. (A. E: Sx.; Ro. J. B.) 

HOMER, Greek epic poet, regarded in early tradition.as the 
author of most of the narrative poems in hexameter verse which 
had survived from the beginnings of Greek literature; according 
to later tradition, the author of the //iad and Odyssey and of cer- 
tain shorter poems (the so-called Homeric Hymns and Homeric 
Epigrams, which survive, and the Margites, which is known 
only from fragments). For Greeks writing under the Roman em- 
pire he was “the poet” par excellence; though modern writers are 
less certain about his identity as a person, the /liad and Odyssey 
are still included among the first and greatest works of world 
literature, 

This article is divided as follows: 

I. The Poems and Their History 

1. Early References 
2. Early Textual Criticism 
. Content 
Plot of the Iliad 
. Plot of the Odyssey 
. Language 
Early Manuscripts and Commentaries 
. Influence 
. Modern Approaches 
. Wolf and His Successors 
. Comparative Literature 
2. Unique Literary Position 


Il. Homeric Archaeology 

. The Place of Archaeology in Homeric Criticism 
The End of Oral Poetry y 
The Beginning of Oral Poetry 

13th and 12th Centuries 

The Historical Background 

. Summary 


I. THE POEMS AND THEIR HISTORY 
Disputes about the date, authorship and composition of the Iliad 
and the Odyssey constitute the notorious “Homeric question,” 
which was apparently first posed toward the end of the 6th century 
B.C., when a certain Theagenes of Rhegium began to inquire into 
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the poetry, pedigree and date of Homer: matters about which there 
was obviously no certainty even then. This uncertainty, it is clear, 
arose from the almost complete impersonality of early Greek epic; 
the author of the Ziad occasionally speaks in the first person of his 
own feelings, but there is no indication of the author’s identity in 
either the Zliad or the Odyssey. The dates and places at which the 
poems were composed can only be inferred from internal evidence, 
and that evidence is scanty and ambiguous. 

1. Early References—External evidence is hardly more help- 
ful: it can be demonstrated that Greek poets from the early 7th 
century onward were acquainted with poems about “the matter of 
Troy” and about Odysseus which contained lines similar to some of 
those which appear in modern texts of the /liad and Odyssey; the 
Homeric authorship of the Margites is said to have been attested by 
Archilochus, and that of the Thebais by Callinus, both of whom 
were active in the 7th century B.C. These two pieces of informa- 
tion are both of very doubtful yalue; but it is probable that Ste- 
sichorus (c. 640-555 B.C.) criticized Homer by name for his abuse 
of Helen (the whole tone of this episode, as it can be reconstructed 
from references in Plato and Isocrates, suggests that Stesichorus 
was referring to a poem or poems which took a far less favourable 
view of Helen than our Jliad and Odyssey do), and it is certain 
that, about a century later, Simonides quoted Homer as an author- 
ity for what happened at the funeral games of Pelias (to which 
there is no reference in the Jliad or Odyssey). 

The first references to the rhapsodes (professional reciters of 
poetry) date from the 6th century B.c. (Plato says in the Zon that 
in the later Sth century their repertory might include Hesiod and 
Archilochus as well as Homer) : early in the 6th century, Cleisthe- 
nes of Sicyon i$ said to have abolished a competition for these 
people, on the ground that the Homeric poems (which they recited) 
were practically all about Argos and the Argives, with whom Cleis- 
thenes was then at war; it is probable that Cleisthenes was thinking 
rather of the poems about Thebes, namely the Thebais and Epigoni, 
which seem to have had a strongly Argive bias, than about the Zliad 
and Odyssey. Not long after this (probably before 550 B.c.) the 
sudden popularity of epic subjects as decoration for Attic vases 
suggests that competitions for rhapsodes had recently been estab- 
lished as part of the four-yearly festival of the great Panathenaea 
at Athens; but there is no reason to think that the rhapsodes’ choice 
of subjects was limited at first to any particular poem or set of 
poems. The only known organized group of rhapsodes, the Ho- 
meridae (“Descendants of Homer”), were mentioned by the 6th- 
century Argive chronicler Acusilaus as living in Chios; by Plato’s 
time these people had apparently ceased to practise as rhapsodes 
themselves, but they had certain unpublished poems, they rewarded 
thapsodes who had deserved well of the poet and they kept a sharp 
eye open for the defense of the poet’s reputation. It was disputed 
even in antiquity whether these people were even nominally de- 

scended from a real man named Homeros (the parallel case of the 
Coan Asclepiadae is bound to have inspired doubts) ; but it is prob- 
able that some at least of the traditions about their supposed ances- 
tor which are to be found in the late lives of Homer must have come 
from them; and it may reasonably be supposed that even in the 6th 
century they preserved written texts of the poems which they 
ascribed to Homer. 

What these poems were is uncertain. Aeschylus described his 
plays as “slices from Homer’s great banquet,” but none of his sur- 
viving plays is based on the Jliad or the Odyssey, and it seems that 
few of the others can have been so based. Pindar (who holds that 
Odysseus has been overpraised because of Homer, and who quotes 
a phrase from the Zliad as “Homer’s word”) not only speaks of a 
poem in which Homer worthily praised Ajax (the reference may be 
to the Aethiopis or to the Little Iliad) but is credited also with 
having mentioned the story that Homer dowered his daughter with 
the Cypria. As early as the 6th century, however, more detailed 
knowledge about Homer and his poems became available. So Her- 

aclitus (c. 540-c. 480 B.C.) of Ephesus tells the story (found also 
in the lives of Homer) of how the poet’s death resulted from his 
perplexity over a rather elementary verbal puzzle set him by some 
fisher lads; and both he and the philosopher Xenophanes (6th-Sth 
century B.C.) criticize Homer's morality, with reference, it seems, 
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to incidents described in the Jliad, Odyssey and Hymn to H 
Attic vase paintings, too, from about 530 B.c. onward, show mor 
detailed acquaintance with episodes in the Zad, and the author of 
the dialogue Hipparchus which is included among those of Plato 
gives some reason to think that the arrangement by which in the 
4th century, the rhapsodes competing at the great Panathenaes re 
cited the poems of Homer “picking up the cues, in due order” hag 
been instituted by Hipparchus, son of the tyrant Pisistratus, in the 
second half of the 6th century. i 
Among the activities attributed by later authorities to Theagenes 
of Rhegium is the initiation of an attempt to defend Homer against 
such accusations of immorality as were brought against him directly 
by Heraclitus and Xenophanes, and obliquely by: Pindar, on the 
plea that Homer’s stories about the gods and heroes are to be inter. 
preted allegorically; and this line of interpretation had a long 
future before it, from the elder Metrodorus of Lampsacus and 
Stesimbrotus of Thasos (both Sth century B.C.) to Hellenistic 


scholarship, and thence by way of the Neoplatonists to the Renais 
sance; among English students of Homer, the translator George 


Chapman is known for his allegorical interpretations, i 
In the 5th century B.C. there are also traces of other ways of 


studying the Homeric poems. Herodotus not only expresses whit | 


he claims to be entirely personal opinions about the date of Homer, 
whom he puts about four centuries earlier than himself (je, in 
the second half of the 9th century), but he questions the reliability 


of Homer as an authority for historical events, and has doubly | 


about the Homeric authorship of two early epic poems, the Cypri 
(which dealt mainly with the causes and earlier course of the 
Trojan War) and the Zpigoni (which dealt with the successful ex 
pedition against Thebes by the sons of the original Seven), It wis 
evidently doubts such as these about the nature of the Homerit 
canon which led in the 4th century to the limitation. of that canot 
to the liad, Odyssey, Hymns, Epigrams and Margites, and to the 
ascription of the other poems excluded from the canon to such 
authors as Agias, Arctinus (g.v.), Lesches and Stasinus (there is 
no mention of any of these authors earlier than genera 
after Aristotle, and even in the 2nd century A.D. their individual 
contributions do not seem to have been definitely known). 
Alexandria in the 3rd century B.C. two otherwise obscure stu 
named Xenon and Hellanicus pushed their doubts about the H 
meric canon so far that they sought to “separate” (Gr, chonté 
the authorship of the Iliad from that of the Odyssey, thus earnitg 
the title of “Separators” (Gr. chorizontes ; someone called 

cus, who may be this Alexandrian or the better-known Sth-century 
historian, tried to ascribe the Odyssey. to a Lacedaemonian n 
Cinaetho, but without effect), This separating view was ri 
worthy to be refuted by the great scholar Aristarchus (6; AE 
143 B.C.) of Samothrace in a lost pamphlet “Against Xenons 


dox,” but little more was heard of it until modern tints a 


ancient world almost. unanimously persisted in ascribing 
and Odyssey to the same author. 

The rhapsodes, as can be seen especially from interprêl 
of a famous one in his Zon, not only recited Homer but am of 
him. This interpretation must have included allegoriaatior” 
type mentioned above, but it is clear from Sth-century if ait 
(in Aristophanes, for example) that the explanation of weasel 
words and phrases (glossai or “tongues” in the terminology "°; 
Aristotle in his Poetics) formed an important pal Ho 
preter’s activity, and works on the vocabulary of the 4 
poems are ascribed to several well-known 5th-century ded 
notably the philosopher Democritus. 

Plutarch in his life of Alcibiades and references tO gurpit 
of the poet Antimachus of Colophon and of the oP N peig 
(nephew of the tragedian) show that attempts were AT g 
made in the latter part of the 5th century to produce pia 
versions” (diorthoseis) of the Homeric poems; these & al atid 
hardly be supposed to have deserved the name of ter atc 
(which seems to have been the product of the great ll ) but 
especially of the Alexandrian library founded e io : i 
must regarded as precursors of the critic tury 
times, If one may judge by what is known of thee aye 


tudes to the Homeric poems, the two main criteria em 


the activ, 


y 
An anecdote reco ‘its 


the generation | 


Plato’s descrip | 


rt of the ie 


Jy revisers are likely to have been decency and appropri- 
ia Hs the context ( the words “indecent” and Sunbecoming” 
dan important part in ancient literary and textual criticism). 
The 4th-century writer Zoilus of Amphipolis earned the title of 
‘ffomer’s scourge” by the violence with which he expressed his 
disapproval of those anomalies of language and incident. But 
many of them, as more tolerant critics such as Aristotle have 
shown, are due to misunderstanding of Homer’s purposé and those 
that remain after the clearing up of such misconceptions are best 
treated as they were by Horace, as evidence that even “good 
Homer” may nod at times. 

2 Early Textual Criticism.—Textual criticism, which is 
properly speaking the attempt to establish as close an approxi- 
mation as possible to the author’s own version of the text by the 
detailed study of written evidence (which now includes a close 
sudy of the vehicle of that evidence—papyrology, codicology, 
hibliography—as well as the actual wording of what has been writ- 
ten and the manner of its writing) could not be developed until a 
considerable number of different copies of a particular text had 
been gathered together in one place, and so made accessible for 
comparative study; and though there are mentions of private li- 
braries existing in the 6th century B.C. it seems that the insti- 
tutional library, in a form ancestral to the learned libraries of the 
present day, was created in the philosophical schools of 4th- 
century Athens, and especially in that of Aristotle, who is credited 
by later authorities with the invention of the art of librarianship. 
Aristotle is credited also with an interest in the text of Homer, as 
well as in interpretation: it is reported that Alexander the Great 
took with him on his Persian expedition and greatly treasured 
itext of Homer which had been prepared for him by Aristotle, but 
nothing is known of the nature of this edition, and it is unlikely 
that Aristotle knew much of the critical activities of collation, 
fet pe 9 elimination of codices (all of these were de- 

loped later, the last not until the 19th century). 

, The first major opportunity for the exercise of textual criticism 
i mint like the modern sense was provided by the foundation, 
ii B.C., of the great library which formed part of the Museum 
lexandria. The first two Ptolemies (and especially the second) 
a the oo most ee oanu o anae 
res which their agents gathered for them as far 
Moia and Sinop were a great many copies of the 
teen sal Most of these had probably been obtained com 
oid either from booksellers or from individual prison at 
A ee which were made possible by the assembling 
ty TEH Sa together revealed that the text of Homer was 
outlines i e (i.e. “corrupt” in modern terminology) ; the main 
ined wider e Iliad and Odyssey stood firm, but individual copies 
ie mat ely in their treatment of the component episodes: there 
AA Variations of wording in the fragments of contemporary 
vations Papyrus which have been recovered from Egyptian exca- 
the acy these variations nearly always include be ean vee 
Process 4 fas rt peat with these err 
td text seems pets KAET PETE to have 
tne on for o again from the evidence of the papyri, ERNE 
hai: salad a century; papyrus fragments rein Saath 

tandard edia exts which are manifestly ancestors of moi i 

pis eet but thereafter such texts become apoio 
ah - under the Roman empire papyri vipa a Ti) 
Emon r Arann later tradition (the so-called papyri 

k “ba about the activities of Alexandrian scholars which 

itd especial often in very fragmentary form, in later. writings, 

Byzantine i i in the commentaries or scholia with which many 

Monin, olars and scribes enriched their manuscripts, EER 
x nce of three men for the development of a reliable 

(nea hast The earliest of these was Zenodotus of Ephesus 

INRA Teh B.C.) ; then came Aristophanes of Byzantium (9.0. 

Wks Zen, os Little is known of the details of these two ae 

titor, freg eS, has the reputation of having oo ete 

ttgatded a omitting or altering lines and passages whi Bi £ 
been, Möte e orheric whereas Aristophanes appears to ne 
‘oderate in his approach to textual problems. /\P- 
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parently neither of these two left much behind in the way of 
commentary, whether critical or interpretative; they are reported 
to have revised the text and provided it with certain marginal 
symbols to indicate lines which for some reason they felt to be out 
of place where they stood, but they seem to have left their reasons 
to be guessed at by their successors. It is held by some that such 
revisions of the text as are ascribed to these scholars could have 
been made only on the basis of manuscript evidence; but it is 
more generally believed that subjective feelings played at least 
as great a part in providing them with criteria as did the evidence 
of older manuscripts. 

This is certain for the third of the great trio, Aristarchus of 
Samothrace (g.v.; c. 220-c. 143 3.c.); he seems to have been a 
much more articulate person than the other two (or else he was 
more fortunate in his successors), since the records of his work are 
much fuller, He not only prepared, it is said, two revisions of 
the text of Homer but also compiled full critical and explanatory 
commentaries, together with monographs on a number of special 
points, None of these survives in the form in which he actually 
compiled it, but the remarkable collection of commentaries and of 
dictionary and encyclopaedia articles on Homeric matters which 
has been preserved in Byzantine manuscripts of the 10th and later 
centuries A.D. (and without which modern interpreters would often 
be helpless) derives very largely from the tradition of scholarship 
which he founded, It is thus reasonable to suppose, though it 
must be admitted that no definite evidence exists to confirm the 
supposition, that the text of the /liad and Odyssey which appears 
to have been received as the standard since about 150 B.c. derives 
from a text sponsored by Aristarchus. 

‘The awkward word “sponsored” is necessary here, because the 
evidence shows that the “received text” differs at a number of 
points from what Aristarchus thought that the text ought to have 
been; this can be explained either as the result of a “victory” of 
the received (or “vulgate”) text over that prepared by Aristarchus 
or (with more probability) as suggesting that the text which, at 
about the time of Aristarchus’ death, became the recognized stand- 
ard version of the //iad and Odyssey was derived from a source so 
authoritative that Aristarchus felt bound to accept its readings, 
even where he did not himself believe that it correctly recorded 
the author’s intention. Since it is further stated that Aristarchus 
and his pupil, Dionysius Thrax, believed’ Homer to have been an 
Athenian, it is possible that this authoritative text came from 
an Athenian source; if so, it may have been a copy of that text 
which (according to 4th-century Attic sources) had been pre- 
scribed for the Panathenaic recitations since the’ 6th century. 
(Athenian origin is generally thought to be proved by the “Atti- 
cisms” which have been detected in the language of the poems; 
but it is less certain today than it was that these supposedly “Attic” 
forms are really such.) 

3. Content.—It has not been possible to say very much so far 
in this article about the Zliad and Odyssey as works of literature, 
since it is not until the middle of the 2nd century B.c. that the 
modern scholar can begin to feel in touch with versions of the 
text of the two poems which can be proved to be substantially 
the same as those found in a Byzantine manuscript or in a modern 
edition. The earliest surviving Greek authors, no less than. the 
earliest artists who illustrate scenes from legend, testify to. the 
existence among the Greeks from the late 8th century B.c. at 
the very latest of a huge mass of stories dealing with the creation of 
the world, the successive generations of the gods and their triumphs 
and disasters, the creation and increase of men upon earth, the 
pedigrees of great families and the mighty deeds of heroes, 
whether in such collective undertakings as the wars against Thebes 
and Troy, the quest for the golden fleece and the hunting of the 
Calydonian boar, or in individual exploits like those ascribed to 
Perseus, Heracles and Theseus. That these stories originated long 
before they make their first attested appearance in Greek literature 
and art is certain; and it is at least highly probable that the 
medium in which they were preserved was that same dactylic 
(“heroic”) hexameter verse in which the surviving remains of that 
mass of stories can still be read. It is not so certain that writing 
played any part in this preservation before the end of the 8th 
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century. There is no evidence that the Bronze Age script known 
as Linear B (see Minoan Linear Scripts) was ever used for re- 
cording any text worthy of the name of literature; and even if 
there were, there is still no evidence that knowledge of this script, 
or ability to decipher it, persisted after the end of the Mycenaean 
period (71150 B.c.), or that texts recorded in Linear B could 
have been transcribed into the alphabetic script which (so far, at 
least, as the existing monuments go) makes its first appearance in 
Greece in the 8th century B.c. Until the development and dis- 
semination of the alphabet, the only way (it seems) in which tales 
of the heroic past could have been preserved was by expert memo- 
rization; and each performance of the old stories would then be 
a new creation, in which the traditional events were described 
afresh in a new employment of the traditional diction which gen- 
erations of experience had shown to be best adapted for this sort 
of poetical creation, 

It does not seem that the birth (or perhaps one should rather 
say the rebirth) of literacy among the Greeks in the 8th century 
B.c. materially changed their old habits at first. Writing could 
be used to record a particular version of a story or a song, which 
could then be repeated exactly as its originator had first composed 
it; but the acceptance of this principle appears to connote the 
beginnings of a sense of literary property, and hence of the in- 
dividuality of authors; it may well be significant that it is pre- 
cisely in the last years of the 8th century and in the early years 
of the 7th (that is to say, in the first generation the members 
of which could certainly have been acquainted with the alphabet 
from childhood) that Greek authors become known not only by 
name but also by undoubted remains of their works, such as 
Eumelus of Corinth and Archilochus of Paros (Hesiod may have 
been another, but his dates are too uncertain to justify his in- 
clusion here). However, there is no evidence that books were 
widely disseminated, or that a true reading public had begun to 
develop, until the latter years of the 5th century B.c. Until then 
the Greeks depended almost exclusively on their ears for their 
acquaintance with literature; and even after the development of 
an organized book trade at Athens in the last quarter of the Sth 
century authors still published their newly composed works by 
means of recitations; in the following century Plato expressed in 
the Phaedrus his deep disapproval of the modern fashion of private 
reading. (This disapproval, to judge from Xenophon, was not 
shared by Socrates, whose scorn was reserved for the bibliolater, 
not for the genuine reader.) 

Thus from the late 8th until well in the 5th century B.c. there 
is no coherent evidence of the content of those poems about the 
Trojan War and its aftermath which then went under the name of 
Homer; it is not until the history of Herodotus (after 450 »B.c.) 
that there are references to poems called by the now familiar 
names /liad and Odyssey, and the verbatim quotations from 
“Homer” in the text of authors from Herodotus to Aristotle do 
not warrant the assertion that any of them had access to a version 
of either of these poems which would have satisfied Aristarchus, 
(Plato’s quotations from, and allusions to, the Iliad and Odyssey 
have been studied in special detail; and though the conclusion 
is that Plato’s text must have been very like the received text 
there are divergences between his quotations and the latter which 
cannot be accounted for entirely by the suggestion that Plato 
usually quoted from memory.) 

Hesiod in the Works and Days singles out the operations against 
Thebes and Troy as the greatest achievements of the men of his 
fourth age, “the divine race of heroic men, who are called demi- 
gods,” and who come between the Bronze Age and the Iron Age in 
his historical scheme. The Theban “cycle” of stories is known 

mainly from allusions in non-epic literature, and especially from 
the plays which were based upon parts of the cycle by the 5th- 
century tragic poets; much of the Trojan cycle is known from 
similar sources, although in this case there is also a collection of 
summaries of the poems which, in about the 2nd century A.D., were 
accepted as composing the cycle: the Cypria in 11 books, which 
carries the story down to the point at which the /liad begins; the 
Aethiopis in five books, the Little Iliad in four, the Sack of Ilios 
in two, and the Returns in five, which bridge the gap between the 


end of the Jliad and the Odyssey; and the Telegony in two bod 
which carries the story down to the death of Odysseus and the 
domestic rearrangements which followed it. A Trojan cycle of 
sorts appears to have existed already in the youth of Simonid 
(c. 540 B.C.) : there is a story that he learned singing in a 2 
decorated with a series of pictures from the “Trojan myth’. and 
Aristotle in the Rhetoric mentions a certain Phayllus who had 
already produced a summary of “the cycle.” The strip-cartoon 
flavour of the story about Simonides is illustrated by the tabulag 
Iliacae, which are pictorial representations of the various 
of the Trojan cycle (usually in the form of reliefs) which were 
much admired in Hellenistic and Roman times; the most famous gf 
these reliefs, in the Capitoline museum, Rome, has in the centre 
what would now be called “a low-flying oblique” of the sack of 
Troy, which was once framed by panels illustrative of the 4 
books of the /liad (the dexter side of the frame is lost), as wells 
of the Aethiopis and the Little Iliad, the whole (which included a 
prose summary of the /liad) being described as the “Theodorem 
arrangement of Homer.” The general impression which the evie 
dence about these “cyclic” poems creates entirely supports both 
the condemnation of them found for instance in the epigrams of 
Callimachus and the good taste of those who preserved the Iliad 
and Odyssey complete while allowing the other poems to disappear, 
4. Plot of the I/iad.—The Iliad (i.e., “the poem about Ilios’) 
describes its subject, in its first line, as “the wrath of Achilles,’ 
and this subject it follows from its beginning in a quarrel over 
captive women between Achilles, the greatest warrior, and Agu 
memnon, the commander in chief, of the Achaean army which has 
for nine years been besieging Ilios, capital of Troié, in order to 
recover Helen, the wife of Agamemnon’s brother Menelaus, from 
her abductor Paris, son of the Trojan king Priam, The disastrous 
consequences of the quarrel, first for the Achaeans (who have to 
fight without Achilles’ support, and in the face of the temporary, 
but nonetheless real, enmity of Zeus, the “father of men and 
gods”), then for Achilles himself in the loss of his beloved friend | 
Patroclus and finally for the Trojan hero Hector, are followed to 
the point at which Achilles, having reconciled himself with Agr 
memnon and with the Achaean host in general, and having aveng 
upon Hector the killing of Patroclus and performed the Jast niles 
for his dead comrade, is at last reconciled with the gods and wi 
the proprieties when he allows Priam to ransom the dead Hector 
and take the body back to Troy for proper burial. if 
Thus the theme of the poem is a single quite short episode, 
a careful attention to the time plan of the story (as it is given 
the poem) will show that it covers altogether a period of al it 
40 days, only a few of which are described in any detail. By i 
self, the “wrath of Achilles” could be dealt with adequately 
quite a small compass; but in the /iiad it is used as the frame 
on which is built up an elaborate picture of the splendour 
tragedy of war and the inconsistencies of gods and men. af 
author uses direct speech (hence his inclusion by Aristotle e 
the dramatists), prophecy, reminiscence, metaphor and simi 
relate not only the events of these few weeks in the teni P 
last) year of the war but also the course of the war up 
point at which the poem formally begins; he tells j 
long agony of the Trojans is to end, and that Achilles is fi 
to die not long after Hector, without seeing either the a m 
or his old father or his son. The poem takes in events bo! in Ji, 
battlefield and behind the lines, in the Achaean camp ant it has 
and holds the balance so true between the two sides tha 
been seriously debated whether Homer should not ae 
called “pro-Trojan,” so vividly and sympathetically arè 
characters depicted and the dreadful ends to which 
doomed made plain. dard audit 
It must have been to the feeling created in the mini e of tht 
tors or readers that this poem covers the whole Co! 
Trojan War and not simply the quarrel of Achilles and Ag 
that the poem came to owe its title of the Zad; but a 
form its horizon is far wider than the Troad. Thanks Nestor al 
cences, whether personal like those of the older heroes wbich W 
Phoenix, or inherited like the story of Bellerophon mots Ý 
descendant, Glaucus, tells in book vi, or put into the 
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deities, or even at times directly narrated by the author, the Trojan 
adventure. (which itself forms the background for Achilles’ clash 
with his commander, his comrades, his gods and himself) is set 

inst the background of the heroic world as a whole: much is 
told of Heracles, something of Tydeus and the Seven against 
Thebes, something of the wars of Lapithae and Centaurs in Thes- 
aly, something of Meleager and the disastrous end to the Caly- 
donian hunt, a good deal about the Trojan royal house and its 
nmifications and about Nestor and his early adventures in the 
southwestern Peloponnese. Prophecies help to set the whole story 
insome sort of perspective for the public for which the story is 
designed: the wall round the Achaean camp (erected in book vii 
forthe confusion of commentators no less than of the Trojans) 
jus long since been utterly destroyed, and the descendants of 
Aeneas are reigning in the Troad, apparently undisturbed by the 
catastrophe which befell their kinsfolk at Tlios. 

5, Plot of the Odyssey.—The Odyssey tells a wider-ranging 
story than the Zliad, but employs a less complex narrative tech- 
nique, Its formal subject is the home-coming of Odysseus from 
Th, and the adventures in which he lost all those companions 
who, having sailed with him from Ithaca at the beginning of the 
war, had survived to the end of it. Like the Jliad, the Odyssey 
takes a comparatively short period (also of about 40 days, and 
agin only a few are described in detail) as the framework for its 
marative: at the beginning of the poem Odysseus is detained far 
from home in Ogygia, an island ruled by the nymph Calypso (“Con- 
ealer”), and it appears that, of all the heroes who went to Troy, 
lis fate alone is now unknown to his family. It is the tenth year 
since the sack of Troy, and at Odysseus’ home in Ithaca his wife 
Penelope and his son Telemachus, who had been a baby in arms 
hr A ag left home for Troy nearly 20 years before, are 
struggling to maintain themselves against the nobles of the king- 
dom, who are competing for the apparently widowed queen’s hand 
and for the sovereign rights which the winner of that hand will 
acquire (it is not at first emphasized that the continued existence 
of the lawful heir, Telemachus, now that he has reached man- 
fa yona be altogether inconsistent with the exercise of those 

by a stepfather). 

Having established the situation of Penelope and Telemachus, 
ae as that of Odysseus, in the public’s mind, the poem devotes 
a for most of the rest of books i-iv to the doings of Tele- 
En on the advice of the goddess Athene, whom we know from 

to have a special affection for Odysseus, Telemachus is to 
leave home to seek news of his father from the best informed of 
conta heroes, the indispensable Nestor at Pylos and the 
Mia returned Menelaus at Sparta. These Books show the 
with devon Mtr s i makes eA wie pn 

outside Ithaca, and also two of the more succe: 

aS restore the prewar Achaean world: Nestor and Mene- 
mn Hi kine ts established, ind though pee pike 

i ring his master round to more modern idea: 
themselves (and Helen) worthily maintain the heroie tra- 

Ospitality. Nestor brings Telemachus up to date about 
S returns of the heroes from Troy, but has been too 
Those eae 5 ae se pees ea every peri 

St has been a good deal more informative, assur 
ia (on first-class authority) that Odysseus is still alive 

an expected home before long. r 
Calypso's ig, then returns to Odysseus: in book v he ote 
mnie by the aia Which he has made himself gth todi 
sa wins. > E goddess, and which brings him atter £7 Gays 
iis an ight of land, and also (less fortunately) within ae 
alg ERA the sea god Poseidon, who wrecks the weak eer 
Se a ar Py pee ages oe a tek oe 

i » and in book yi he is found and suce : 
re Nausicaa, who tells him the name of the land and its peo- 
viand aan her. own position and that of her family. Books 
Patents anaes Odysseus’ welcome at the palace by Alta 

Rieti oe and Arete, with the banqueting, athletic sh 

Point whwents which follow, and which bring. Odysseus to 
tust Where he can no longer conceal his identity. Now he 
S hosts how he has come to their remote land; and in 


tion 


long a 
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books'ix-xii he describes “the moving accidents by flood and field” 
which have befallen him between his departure from Troy and his 
arrival on Ogygia (his voyage from there to Scherie he has de- 
scribed to Alcinous and Arete in book vii). This account which 
begins in the everyday world very soon passes into the world of 
fable, with magic plants, man-eating ogres and ogresses, a wizard 
who can charm the winds, a witch who can change men into beasts, 
a visit to the world of the dead and a variety of sea monsters. All 
this is told by Odysseus, and accepted by his hearers, as strictly 
true and the spell remains unbroken into book xiii, while the 
Phaeacians in their magic ship carry the sleeping Odysseus safely 
back to Ithaca and land him, still unconscious, upon the shore. 

The rest of book xiii and books xiv-xvi describe how Odysseus, 
with the help of Athene, prepares for his home-coming (which will 
involve vengeance on the suitors for treatment of Odysseus’ prop- 
erty and family); he finds a base in the homestead of the loyal 
swineherd Eumaeus, and Telemachus is brought there by Athene, 
escaping an ambush laid for him by the suitors, so that he can 
recognize his father and help him lay his plans. The working out 
of these plans, in which the concealment of Odysseus’ identity from 
the suitors and their supporters (and, incidentally, from Penelope) 
is a vital factor, occupies the whole of the next four books (xvii- 
xx), giving the suitors plenty of opportunity to justify the venge- 
ance which Odysseus is to take upon them, and Odysseus plenty 
of opportunity to justify his reputation as a taleteller. (It is 
noteworthy that whereas Odysseus’ account of his real adventures 
to the Phaeacians is full of fabulous elements, his false accounts of 
himself in Ithaca are as factual as possible; ‘fiction dare not be as 
strange as truth). 

Book xx having ended with manifestly bad omens for the suitors, 
book xxi allows Penelope (inspired by Athene) to prepare the 
ground for the destruction of the suitors, by introducing the “trial 
of the bow,” nominally as a means of determining which of the 
suitors she will marry. The exact mechanics of this trial are dis- 
puted; but no reader can fail to notice the rising suspense, as one 
after another the suitors fail to string the bow, let alone shoot an 
arrow from it. Telemachus, suitably and significantly, almost suc- 
ceeds; but at last the bow comes into the hands of the ‘still dis- 
guised Odysseus. That this is the climax of the story is made 
plain by the careful description of exactly what follows: the lock- 
ing of the hall door, the securing of the courtyard gate, Odysseus’ 
careful inspection of the bow, the comments of the suitors, the 
effortless ease with which Odysseus strings the bow, and the musical 
twang of the string as he tests it, “Then great grief came on the 
suitors, and the skin of all changed colour; and Zeus thundered 
loudly.” The killing of the suitors, with its vicissitudes, the grue- 
some vengeance on disloyal servants and the purification of the 
hall occupy book xxii; and then the scene is set for the recognition 
of Odysseus by Penelope. This is a difficult business (though 
Penelope does not quote the deception of Alcmene by Zeus, or 
that of Tyro by Poseidon, she knows very well how the gods can 
deceive mortals), and it is not until near the end of book xxiii that 
Odysseus and she are fully reunited. 

Aristophanes and Aristarchus are said to have regarded this as 
the “end” or “limit” of the Odyssey, but the poem in its present 
form goes on for another 600 lines. Most modern readers feel 
these lines to be superfluous; but Odysseus himself has pointed 
out that the killing of the suitors is not the end of the story (vio- 
Jent death never is, in Greek thought) and that the families of the 
dead men will have to be appeased. Nevertheless, the curtain con- 
versation between Odysseus and Penelope and the intervention of 
Athene at the end of book xxiii, and the scene at the beginning of 
pook xxiv in which the souls of the dead suitors pass to Hades 
and find Agamemnon describing to Achilles at considerable length 
the fight over Achilles’ body and the noble funeral which the 
Achaeans gave him, have a strong air of contrivance; Agamemnon’s 
story to Achilles fills one of the gaps between the end of the Iliad 
and the beginning of the Odyssey, but it seems to have very little 
to do with the return of Odysseus, The conversation following, 
between Agamemnon and the suitor Amphimedon, returns the 
poem to its main theme, with its contrast between Clytaemnestra 
and Penelope, and then come the meeting of Odysseus with his 
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father Laertes and the reconciliation of Odysseus with the suitors’ 
kinsfolk, thanks to the intervention of Athene. 

Whereas in the J/iad there are a number of apparent digressions 
from the Trojan theme, this is much less true of the Odyssey. In 
this poem practically all the material which does not bear directly 
on the adventures of Odysseus himself, and which may therefore 
be roughly classified as digressive, is taken from the Trojan cycle: 
the death and funeral of Achilles (dragged in rather by the hair, 
as has just been suggested) , the award of Achilles’ arms to Odysseus 
and Ajax’s consequent suicide, the wooden horse and the heroism 
of Neoptolemus, the debates among the leaders after the taking of 
Troy, and the more or less disastrous returns of Agamemnon, the 
lesser Ajax, Diomedes, Menelaus and Nestor. All these episodes, 
which were doubtless treated at greater length in the cyclic poems, 
dovetail well into the narrative of the Trojan War as its course 
can be reconstructed from the indications given in the Jliad; and 
it is therefore tempting to argue that the Odyssey in its present 
form presupposes the //iad in its present form, The main obstacle 
to this view is the passage in book viii (73-82) where Demodocus 
is reported as describing a quarrel which occurred at Troy be- 
tween Achilles and Odysseus; no such quarrel is either mentioned 
or even remotely implied in the //iad ; it is, however, in accordance 
with the traditions about Troy which are found in other sources, 
notably in Attic tragedy (in which Odysseus is firmly established 
as a typically cruel and treacherous character) and in Latin litera- 
ture (one may compare the references to him in Virgil's Aeneid). 
Such tales as that of the murder of Palamedes, which for Virgil 
cast an indelible stain on the memory of Odysseus, were already 
included in the common stock of tales about the Trojan War on 
which the authors of early Greek epic drew (Palamedes is to be 
found, for example, in the prose summary of the Cypria) ; but just 
as the Jliad and Odyssey give a more favourable picture of Helen 
than is found elsewhere (in Stesichorus, for example, or in Attic 
tragedy) so the Jliad and Odyssey agree in emphasizing the good 
traits"in Odysseus’ character; even his deceptions are invoked 
only for laudable reasons, and there is no trace of “slimness” in 
his dealings with his opponents. 

6, Language.—lIt is not only for the elements of which their 
narratives are constructed that the Iliad and Odyssey are found 
to draw upon a common stock; the actual words in which the 
narratives are framed are also derived from such a stock. It has 
long been known that the language of early Greek epic (often called 
“the Homeric dialect,” but that is doubly a misnomer) cannot be 
classified under any of the headings which students of Greek dia- 
lectology have devised to describe the linguistic phenomena of the 
archaic and classical periods: though the epic language is mainly 
Tonic in dialect colour it contains unassimilated elements which 
appear to derive from dialects normally classified as Aeolic, Arcado- 
Cypriot (i.e., “old Achaean”?) and Attic. It is probably sig- 
nificant that in this apparent mélange of dialects there is no men- 
tion of Dorian (even Dorian epic poets like Eumelus seem to have 
used the epic language); and it is almost certain that the epic 
language had attained to a considerable degree of fixity before the 
invaders who brought the so-called northwestern dialects (of 
which literary Dorian is an offshoot) had established themselves 
in sub-Mycenaean Greece (c. 1100 B.c.). However this may be, it 
is clear from an analysis of the diction employed in the existing 
remains of early Greek poetry in hexameters (and in the related 
elegiac couplet) that the poets who composed these works were 
employing a very highly organized vocabulary, well adapted to the 
impromptu composition either of new versions of old stories or of 
accounts of recent (and not previously described) events, and 
evidently the distillation of generations of professional experience 
in this kind of composition, 

The most noticeable feature of this highly organized vocabulary 
is ité great dependence upon stereotyped phrases or formulas, 
ranging from the regular qualification of a particular substantive 
by a standard epithet, however inappropriate that epithet may 
seem at the moment of use (as when beached ships are called 
“swift” or “seafaring” or the murderous adulterer Aegisthus is 
called “blameless”) to complete lines (such as, “But when haze- 

born rose-fingered dawn appeared . . .”) and even to groups of 
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several lines, descriptive of such standard activities ag goi 
bed and getting up, putting on and taking off armour sath b 
and feasting, launching and beaching ships. Most of the sh 
formulas are of standard metrical patterns, suitable for a mie 
place in the hexameter line; and it is rare in such Phrases for 
single substantive to be associated with two adjectives or a 
of adjectives giving a completely identical metrical pattern, te 
uniform effect of this dependence on formulas is often eal 
by the epic practice of direct repetition, as when a messenger re- 
peats verbatim (or with only the minimum changes called for by 
a changed grammatical situation) to B instructions Previously 
issued by A. At the same time there are of course influences OY 
erating in the opposite direction: differences of subject matter 
strongly influence vocabulary, so that it is possible to compos 
long lists of words which are found in the Zliad but not in the 
Odyssey (or vice versa), or again in one part of a poem and not 
in the others; and it is evident that one must make considerable 
allowances for differences in skill and inspiration, not only be 
tween different poets but between different parts of the work ofa 
single poet. So, though it is at least arguable that the Jad ws 
composed by a different person from the author of the Odyssey, 
it did not seem absurd to the author of the treatise On the Sub- 
lime (ascribed to Longinus, g.v., 3rd century A.D.) that the Odyssey 
might have been composed in old age by the author of the Ziad, 

7. Early Manuscripts and Commentaries.—From the tim: 
of Aristarchus down to the Arab conquest of Egypt in the 7th 
century A.D., it is possible to trace the history of Homer's text from 
the papyri. From these it appears that most readers of Homer 
in Graeco-Roman Egypt read their author in a plain text, without 
adding any sort of marginal or interlinear notes; it is rare to 
a copy with even the marginal symbols devised by Aristarchus to 
facilitate reference to his commentaries, The papyrus fragments 
include some vocabularies and paraphrases, as well as fragments af 
organized commentaries; but it seems clear that as Jong as the 
papyrus roll was the normal form of the Greek book complete texts 
of the /liad and Odyssey must have been difficult to find in private 
hands (the Jliad occurs more frequently than the Odyssey, but 
even in the /liad books iii-xxiv are much less well attested tha 
books i and ii, which were probably, as in Byzantine times, 
texts mainly studied in the schools). 

It is not easy to trace the effects on the text of 
coming of the codex (the ancestor of the modern 
makes its appearance at a time when all copying of secular t i 
appears to have been falling off: the John Rylands ibe 
Manchester has fragments of a codex (3rd century AD aa 
ment) which must originally have contained the whole Onm i 
and the codex form evidently owed its final victory 1n bah al 
of the books to the fact that it was better adapted than i aio 
for the integral preservation of long works or of large Bi F 
of shorter ones (see Boox). Egypt was not, of epum 
place where the copying of Greek texts was practised; but cil 
to the special conditions early copies of Greek texts (and esp 
those written on papyrus) have been preserved the: 
quantities than anywhere else, At Rome, at Constan 
Athens, at Caesarea and in many other places elementary 
masters used Homer as one of their introductory texts; G 
the advanced study of Homer under the Roman, empl tat 
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reached heights like those to which it had been carried Be 
chus and his contemporaries at Alexandria and Pi ore di 
painstaking work of generations of scholars codified an ne 

the results of earlier research, and added here and mena 
tributions. There is, however, very little really contemp ical 
dence of these men’s work, owing to the fact that pen 10th ct 
surviving secular Greek manuscripts were written 1n ce been the 
tury A.D. or later, by which time much of what had on pined ail 
original work of particular individuals had been CO fics eas) 
recombined into an inherited conglomerate whic very eat 
analysis. Apart from the papyri, there are only Bilt Ambrosi 
manuscripts of the Iliad: a fragmentary copy 12 the ted so) 
library at Milan with illustrations probably to be dal a que 
A.D., and a palimpsest in the British museum, Lana the Ii 


a Syriac text has been written over a 6th century t 
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coming of papermaking to the western world (after A.D. 
jst) and the development not long after of a new minuscule hand 
forthe writing of Greek, followed by the victory of the Tconodules 
over the Iconoclasts, led to a remarkable renaissance in the study 
of Greek classical authors, and hence to a demand for copies of 
these authors in the new script. The earliest of these new manu- 
gniptsto survive is a Euclid of 888 in the Bodleian library, Oxford; 
the Clarkianus of Plato, also in the Bodleian, is not much later 
(395). The transliteration of poetical texts into the new script 
n later than that of prose texts; and it is therefore not sur- 

ising that the earliest complete manuscript of the liad should 
be datable to about the middle of the 10th century. This manu- 
script, known to textual critics of Homer as A, is in the Marcian 
library, Venice. It is a peculiarly rich and informative manuscript, 
ie it not only contains a text of the Zliad with the most com- 
prehensive set of Aristarchus’ critical signs in existence, but is 
provided with elaborate prefaces and a noble series of commen- 
faries, one written between the lines of the text, one written round 
the text on the three broad margins of the page and a third fitted 
into odd spaces between the text and the main marginal com- 
mentary. This main commentary is chiefly critical, and the bulk 
of its information derives from Aristarchus through works of 
four later Alexandrian scholars: those on the edition of Aristarchus 
ty Didymus Chalcenterus and on the signs of the Jliad and 
Odyssey by Aristonicus (both of the Augustan age) and on punc- 
tution by Nicanor and on the accentuation of the Iliad by 
Herodianus (Hadrianic or Antonine). These four works appear 
tohave been combined with other material, perhaps in the 9th 
century A.D., into a single commentary ascribed to Apion and 
Hetodorus (or Heliodorus; the second of these is unknown, but 
there was a lexicographer named Apion in the 1st century .D.). 
This commentary in its turn appears to have been used as a source 
by the compiler of the main commentary in A, and also by the 
Compilers of two of the great Byzantine lexicons (the Suda lexicon 
ind the Etymologicum genuinum), as well as by the most volumi- 
Nous of all medieval commentators on Homer, Eustathius (q.v.; 
| ia died as archbishop of Thessalonica in 1198), There was also 
‘lige explanatory commentary, which seems to have been put to- 
a at about the same time as that of “Apion and Herodorus”; 
kan from this are preserved in a considerable number of manu- 
rast of which the most important is that known as T, written 
The Say now in the British museum, London. 
and serib yssey is less well served by the Byzantine commentators 
feat es than is the liad; the surviving scholia are fewer and 
shine organized (Eustathius’ commentary on the Odyssey, for 
hiy be » 1S na about half the size of that on the Iliad). This 
pe La ly due to the fact that the Odyssey seemed to present 
pen ems than the Iliad; but it must not be overlooked that 
Biograph W. Allen s list of the manuscripts of the Iliad (see 
i N contains 190. items his list of Odyssey manuscripts 
aly ce 75 (seven of which contain the Iliad as well). The 
1th centu ng Odyssey manuscript on parchment earlier than the 
inary Meat is the fragmentary codex in the John Rylands 
alo eee ly mentioned; the latest manuscripts of both Iliad 
Wit of Y listed by Allen are of the 18th century. From the 
aans TSt a modern editor no manuscript written after the 
t slightest. the first printed edition (1488) is likely to have 
Mitten after pees and the evidential value of many of those 
t needed ho 300 or so is unlikely to be great. Much more study 
'} jaa wever before a history of the text of Homer in the 
Rents and could be written which would satisfy modern require- 
y s such a history can be written it is not likely that 
e llad) oritative text of the Homeric poems (and especially 
Influence: be produced, ; 
ence in th ‘It is now time to go back and look at Homer's 
Ugh ther e Latin west after the fall of the western empire. 
Whi Greate Was never a time from then until the Renaissance at 
ia Was totally unknown in the west, it is not easy to 
at peat had direct acquaintance with the Greek text 
Rervellous” the Homeric poems. That Homer was “a clerk 
Netion aes Was firmly believed by literary men, but this con- 
ased on secondary sources at best (such judgments 
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as those of Horace and Quintilian must have carried great weight) ; 
for specific information about the “matter of Troy” they depended 
on such works as the verse //ias Latina and the contrasting prose 
versions ascribed to the pro-Trojan Dares Phrygius and the pro- 
Greek Dictys Cretensis (qq.v.). To show the quality of their 
knowledge it may suffice to point to the metamorphosis of the 
Homeric Chryseis into the Shakespearean Cressida; the student of 
Homer is hard put to it to imagine the plagues which Chryses 
might have invoked had his daughter been treated as her name- 
sake is in Shakespeare’s Troilus and Cressida, Petrarch (1304— 
74), it seems, was the first major writer to wish to learn Greek 
in order to be able to study Homer; but his plan was frustrated 
by the departure from Avignon of the monk Varlaam who was to 
have been his teacher, and he was forced to depend on a poor 
version of the /liad and Odyssey into Latin prose which had been 
made by a Calabrian named Leonzio Pilato at the prompting of 
Boccaccio. Pilato’s versions were superseded before long by the 
Latin versions of the great humanist Lorenzo Valla; and the 
steady influx into Italy throughout the first half of the 15th cen- 
tury of Greek manuscripts, of scholars who could interpret them 
and scribes who could reproduce them combined with the coming 
of the printing press to produce the editio princeps of the Homeric 
poems, made at Florence by Demetrius Damilas under the guidance 
of the scholar Demetrius Chalcondyles (“Brassknuckles”) in 1488. 

9, Modern Approaches.—From the beginning of the 16th cen- 
tury, it is possible to trace the development of two different ways 
of approaching the Homeric problem, which may be called for 
convenience the literary and the academic. At’ first the two are 
not far apart: the literary men want to read the poems and under- 
stand how they are composed, and what message they have for 
the development of vernacular literature; while the scholars are 
forced to acquire the elements of an understanding of the lan- 
guage, metre and subject matter of the poems, as a preliminary 
to the constitution of a satisfactory text. At first both groups 
tend to accept the valuations of Homer put forward by the ancient 
literary critics, especially Aristotle (for whom the Iliad and 
Odyssey, in the form in which he knew them, were “as well com- 
posed as possible, and as much as possible the representation of 
a single action”) and Quintilian. During the 16th century, how- 
ever, there was a growing tendency to insist on “correctness” as 
the criterion of literary excellence. Virgil thus began to be exalted 
above Homer. All the respects in which Homer differs from Virgil 
—his disrespect for the gods, his “kitchen-sink” comparisons (one 
may think of the appalling comparison of Odysseus tossing and 
turning on his couch, on the night before the killing of the suitors, 
with a haggis cooking!), the often unmanly and, by later stand- 
ards, dishonourable conduct of his heroes (for which any reader 
of Plato could quote example after example)—became additional 
causes of offense. Literary chauvinism, out of which developed 
the famous “quarrel of the ancients and moderns,” especially in 
France (see ANCIENS ET DES MODERNES, QUERELLE DES), had a 
depreciating effect on all the ancients (not only on Homer); but 
it did not cross the English channel until after the Restoration. 
In 17th-century England, Milton followed Virgil rather than 
Homer; but Dryden did not hesitate to put Homer at least on a 
level with Virgil, and the later labours of Pope and Addison made 
the position of Homer in the eyes of English literary men entirely 
secure. It is confirmed in magisterial words by Samuel Johnson, 
in the preface to his edition of Shakespeare (1765) : 

The Pythagorean scale of numbers was at once discovered to be per- 
fect; but the poems of Homer we yet know not to transcend the com- 
mon limits of human intelligence, but by remarking, that nation after 
nation, and century after century, has been able to do little more than 
transpose his incidents, new-name his characters, and paraphrasé his 
sentiments. 

This judgment has never been shaken by the disintegrative ac- 
tivities of the academic students, which have still to be chronicled, 

The academic assault on Homer springs from what is, in itself, 
the laudable desire to make all things plain and intelligible; and it 
is natural that it should start its period of greatest development at 
the time of the “scientific revolution.” When men began to seek 
for simplified explanations of the movements of the heavenly 
bodies, of chemical and physical reactions, and of the movements 
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of the human mind, it was inevitable that attempts should be made 
to reduce the study of language and literature to the same sort of 
clarity and certainty. It is easy nowadays to look back and scoff 
at fantastic characters like Francois Hédelin, abbé d’Aubignac 
(1604-76), who appears to have been the first to set running the 
still active theory that there never was such a person as Homer, 
and that the poems which go under his name are the patchwork cre- 
ation of late and incompetent compilers; but though D’Aubignac 
seems to have had little influence (F. A. Wolf mentions him po- 
litely in passing, but that is about all) until the Swiss scholar Georg 
Finsler, who had found a copy of his Conjectures (1715) in the 
Bibliothèque Nationale in Paris, published an account of him in 
1912,.it is surprising to see how often he anticipated the views of 
later Homeric critics. 

In the new world of classical scholarship which arose out of 
the adaptation of scientific conceptions of evidence and proof to 
the study of antiquity, the greatest name is that of Richard Bentley 
(1662-1742). His intended edition of the text of Homer never 
reached the stage of “Proposals,” but his influence on later students 
was great, for both good and evil. Following an ancient (though 
certainly unreliable) tradition, he argued that the Homeric poems 
had been composed as separate short pieces for recitation on public 
occasions, that Homer himself had been illiterate, and that the 
songs had not been written down as connected poems until the 
time of Pisistratus (c. 540 B.c.), some 500 years after Homer’s own 
time. This is to say that he put Homer about 200 years earlier 
than Herodotus had done; his authority here seems to have been 
Aristarchus, who is said to have dated Homer 140 years after the 
Trojan War, which Eratosthenes put in 1193-83 B.c. Of more im- 
portance for the later history of Homeric scholarship is the fact 
that Bentley was the first to appreciate the working, in the lin- 
guistic-and metrical patterns of the Homeric poems, of the old 
Greek letter digamma. This letter, both by its form and by its 
position in the earliest alphabets the ancestor of our letter f, rep- 
resented the consonantal u- or w-sound; Bentley showed that 
though this letter had disappeared from the standard “Ionic” alpha- 
bet before the 5th century B.c. the sound which it represented had 
remained a living influence in the formation of the epic language 
until a late period in the history of that language. This was a mat- 
ter of great importance for the constitution of the text, since it 
explained away many apparently unmetrical phenomena; but its 
full bearing could not be appreciated until the development of com- 
parative philology as an organized discipline in the 19th century. 

For most of the 18th century the interest of scholars in Homer 
centred on placing his poems correctly in the history of literature; 
and in this inquiry the question of Homer’s knowledge of writing 
played an important part. That Homer’s heroes are ignorant of 
reading and writing admits of no doubt; the one mention of writ- 
ing (by Glaucus in /liad vi) refers to an earlier generation and 
leaves the modus operandi distinctly hazy. This fact, which had 
already been observed by Aristarchus, does not of course prove 
anything about the author's own capacities; and it may be doubted 
whether the illiteracy of Homer could have become the dogma 
which it already was for Bentley (and still is for many scholars), 
but for a single passage in Josephus’ polemical work against Apion, 
in which Josephus, in seeking to prove the cultural backwardness 
of the Greeks by comparison with the Hebrews, argues not only 
that Homer was later than Moses but also that, according to 
anonymous (and now unidentifiable) informants, Homer had not 
left anything in writing, but that his poetry had been preserved 
for a long time in men’s memories before being collected together 
and written down. This view of Homer’s illiteracy was strongly 
supported by the scholar-diplomat Robert Wood (1717?-71) in 

his Essay on the Original Genius of Homer (1769), a work which 
(owing to the skill with which the author exploited his experiences 
when traveling in the near east and investigating the ruins of Pal- 
myra and Baalbek) exercised a great influence on the development 
of Homeric scholarship under C. G. Heyne at Gottingen in the lat- 
ter part of the 18th century, and, through Heyne’s pupils, in other 
German universities. 

The view of Homer as an untutored natural genius (a Greek fore- 
runner of “Ossian”) predisposed students to seek for the genuinely 
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“Homeric” elements in the transmitted text of the Poems: and th 
led to a strong belief that anything which one could cal] “ori inal" 
and therefore by definition Homeric, must at the same a k 
good and, conversely, that whatever one could call “good” m 
be original and Homeric.. The conviction that whatever inte 
poems falls below an ideal standard of relevance and propria 
(whether aesthetic or moral) cannot be the work of Homer, i 
must have been inserted in the text by someone else, has created 
the “Homeric question” in its present form. But all those who 
have taken the negative side in this controversy cannot simply be 
written off as the dupes of a logical fallacy. Though the belief of 
the 18th century in the illiteracy of Homer, and in the part played 
by memorization in the preservation of his poems was in fact 
insecurely founded, the role of memory and improvisation in the 
development of epic poetry was indeed of great importance: and 
the feeling that the /liad and Odyssey needed careful analysis if 
light were to be thrown on their origins was greatly reinforced by 
the rediscovery in the Marcian library at Venice of the two impor 
tant manuscripts of the //iad now known as A and B, and by the 
publication, by the French scholar J. B. G. d’Ansse de Villoison in 
1788 of the commentaries with which both manuscripts were pro- 
vided. 

10. Wolf and His Successors.—The new material which Vil- 
loison had made available found a ready welcome in the mind of 
one of Heyne’s former pupils, F. A. Wolf, who in 1795 published 
at Halle in Saxony (where he was a professor) a small volume en- 
titled Prolegomena ad Homerum I (Prolegomena II, in which 
problems affecting the textual criticism of the poems were to hive 
been discussed, never appeared), The main portion of this highly 
explosive book contains a thorough study, based alike on extern 
and on internal evidence, of the conditions under which the id 
must be supposed to have come into existence (there was less ev 
dence about the Odyssey). The basic argument used by Wolfi 
that the /liad in its present form cannot be the composition ofa 
single man; it must have evolved over a long period, and muy 
people must have contributed to the fabric, At the same time i 
is impossible to study the poem without recognizing that it fol 
lows a master plan; the /liad must therefore have evolved in at- 
cordance with a definite design, and the designer, who must i 
have begun the weaving of the web (the metaphor is Wolf's) H 
not be anyone other than Homer. There is no space here to A 
low the ramifications of the controversies which grew out of i 
work; it can only be said that Wolf seemed to his fellow schol A 
and even to those who disagreed with him in detail to have P 
vided an intellectual justification for the detailed aoai a 
Homeric poems in the hope of establishing the facts abou 
date and composition and about the identity of the man aa al 
concerned in their creation. This is still the real justifica i 
Homeric analysis but much of the effort which has since ar 
voted to this matter seems to have been directed down aA 

Wolf’s successors in the work of Homeric analysis are Ù tic 
divided into “unitarians” and “analysts” (or, in the more y 
terminology devised in early 19th-century Germany, uni Dea w 
men” and “lay-hunters”). The original unitarians, who Hi dl 
be confused with fundamentalists, believed that the c m 
Iliad was a single continuous poem by an individual artio 
that it has attained to its present dimensions by the aie pat 
great quantities of material by later (and in many cases 
tised) hands; whereas the analysts believed, with Be aa 
the poem originated as a more or less incoherent cola dove? 
rate short poems, and that these were gradually com aites 
long period of time, by the work of many successive T 
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se two a 
appears to have been the English dilettante Richard Pa ahe poet 
who in 1820 produced a remarkable edition of the Homer ed W 
in which he (in this too far ahead of his t 
poems into what he courageously believed to ha 
nal orthography. The most thoroughgoing exp 
school, which acknowledges Gottfried Hermann i 
the Berlin professor Karl Lachmann, who, having !0P! Hi he 
xxiii and xxiv from the //iad, then proceeded to divi 
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ito 16 separate Jays (1837-1841). George Grote, the first vol- 
mes of whose History of Greece appeared in 1846, sought to recon- 
tile the two schools: he makes great acknowledgements to Her- 
, but his own solution is neither unitarian nor completely 
amlytical. Spe. a E ae of = he he suggests, 
series of short lays, out of which there developed a compara- 
ties short continuous poem about Achilles (consisting of fran i, 
vii and xi-xxii of the /liad), and then, very soon after (in “the 
ame generation”), Homer created the Jliad by inserting books ii- 
vi, irx and xxiii-xxiv in the Achilleis. The Odyssey, he thought, 
ys the work of a single author, who was not the same as the 
juthor of the Achilleid but was contemporary with him, and the 
fate of all three poems (Achilleid, Odyssey, Iliad) was “very 
arly” (defined by him i babe Ms, je 
forthe Scottish scholar William Geddes, writing in 1878, Homer 
yas the author of the Achilleid; for him the apparently poorer 
qulity of the parts of the poem which Grote regarded as having 
been the work of Homer proved that they were really the work of 
liter imitators; and something like this is now the view of most 
Homeric analysts, Analysis of this kind was extended to the 
Odyssey in 1859, when A. Kirchhoff published the first of his 
malyses of the Odyssey. Since then many analyses of both poems, 
ofincreasing complexity and contradictoriness, have been published 
(see Bibliography). Special note should perhaps be made of the 
out-and-out fundamentalism of Benedictus Niese, whose book on 
the development of Homeric poesy (1882) put forward the view 
that the whole Trojan story was Homer’s own invention. It is of 
more importance in the history of Homeric scholarship in the 
second half of the 19th century to note the growing influence of 
new disciplines: the development of comparative philology, which 
has thrown light on the vocabulary, morphology, syntax and 
metrics of the poems; the growth of Egyptology, leading to the 
lange finds of texts on papyrus to the evidence of which frequent 
et aoe made above; the coming of archaeology to 
mze Age Greece, thanks to the work of Heinrich Schliemann 
{ftom 1869) and a host of others, whose work is described in more 
detail below; and the application of anthropology to the interpre- 
tation of the religion and customs recorded in the poems. 
tte results of all these different types of inquiry were disinte- 
Ee in their effect upon the literary study of the poems; the 
st, ag it seemed, a particular type of phenomenon’ ob- 
ne in the Homeric poems was studied, the more incompre- 
fey le it looked that a single person could ever have put together 
A oi parts of either poem, or have supposed that by doing 
Bees ae ier Sdi so many apparent reat 
i ty (from Pindar, may one say, to Goethe 
Tcognized as works of the highest literary art. Shocked protests 
id made even before World War I, by Andrew Lang in 
Tany, Ei and by Carl Rothe and Engelbert Drerup in Ger- 
PER they were easily crushed by the triumphant analysts 
itis ore unitarian” had now come to convey the im- 
a undamentalism) with their appeals to all the different 
Detncen Monn, and ero which had been pointed out 
us parts of the poems. 
«i parative Literatere tt is not to be denied that 
fous SS oa sfivctepancies and anomalies really do exist, ie are 
orks of y to a belief in the unity of the Tiad a 0 REE 
Aalysts for th scious literary art, unless one is resigned, as 
greatest e most part do not seem to be, to the fact that even 
Standarde s do not always work up to their own highest 
Wote in 1884 AR sonic v hw Wile MEAE 
Westin». a e history of the epic is the r 
Bite of tee ite ae less oe tota E ans eines 
G 5 story have been fundamentally aa 
kom o fundamental change has arisen from the discipline 
to relate ue” literature,” which has enabled fet Tari 
trative poetry of the Greeks, as it is known i 
ied d e Homeric poems, to the narrative poetry of other 
Milman Par especially from the work of the American scholar 
te narra arry (1902-35) and his associates and successors, to 
tls obtains Poetry of Serbs and Croats. Comparison of the re- 
d by Parry and others shows that many of the features 
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of the Jliad and Odyssey derive from the activities of professional 
singers, who had as their stock in trade a large repertory of stories, 
both traditional and new, and a traditional diction, which made it 
possible for them to produce a version of one of their songs on 
demand, the traditional diction not only lightening the task of im- 
provisation but making it easier for the audience to follow the 
story. Such, it seems likely, were the “tales of men” (klea andron) 
sung by the Homeric singers (aoidoi) ; these tales, according to the 
Odyssey, were grouped in “paths” (oimai), which were taught by 
the Muse to the race of singers; and from such “paths” (or cycles?) 
must have come the materials combined in the //iad and Odyssey. 

The contribution made by students of comparative literature to 
the understanding of the origins of the Jliad and Odyssey is thus a 
vital one, since it (and it alone) explains how the traditional ele- 
ments, alike of diction and of subject matter, were preserved be- 
tween the end of the heroic age and the time at which the Zliad 
and Odyssey were composed; but it does not explain either the 
form in which those traditional elements are arranged in the Jliad 
and Odyssey, or the purpose for which those poems were created. 
Each of the two poems as it stands, in spite of all alleged discrep- 
ancies, is in fact a continuum, and must have been designed to 
reach its public in that form (the recognition of this is implied in 
the establishment of the rule for the conduct of Panathenaic recita- 
tions, which is spoken of as ancient by 4th-century Athenian writ- 
ers), If it were simply a question of publication in book form for 
private reading, the preservation of the continuum would not pre- 
sent insuperable difficulties, though the Egyptian evidence suggests 
that the bulk of the book might be a handicap to its dissemina- 
tion, But this is not the whole story: an Jliad and an Odyssey 
were known in ancient Greece before books for private entertain- 
ment were freely current, and the only way in which literary com- 
positions could be published in such circumstances was by recita- 
tion. To judge by what is known of the daily program at the city 
Dionysia in Sth-century Athens, the J/iad (nearly 16,000 lines in 
length), would require at least three very long days for a complete 
recitation; the Odyssey (of over 12,000 lines) would also require 
three, but less crowded, days. The only place where an audience 
could be counted on for a performance of this kind would be at 
one of the great festivals. If this is so, the Jliad and Odyssey may 
have begun life as “festival compositions for momentary hearing” 
of the kind so despised by Thucydides; that nevertheless they be- 
came “possessions for ever” must have been due to the willingness 
of the public to overlook those imperfections which seem to loom 
so large in the scholar’s study. 

12. Unique Literary Position “Imperfections”; this word 
is the key to the main problem in Homeric criticism. The French 
metaphysician Jean Wahl (1888— ) has described works of art 
as ces mondes à la fois achevés et inachevés; and hearers and 
readers of works of literary art will tend to lay the main stress, 
according to their respective temperaments, either on the success or 
on the failure of an author to achieve the object of his work. But 
both “success” and “failure” here are subjective terms; the critic 
who employs them can seldom be sure what the author’s object 
was, nor by what standards the author himself was judging. This 
difficulty is especially acute in dealing with the Ziad and Odyssey. 
If the argument developed in this article is sound, they are abso- 
lutely the oldest surviving works of European literature; in any 
case, they must have been composed more than two millennia 
ago, and in conditions of which there is no certain knowledge. It 
would thus be hard to judge what aims their composer (or com- 
posers) had in mind and by what standards he (or they) expected 
the poems to be criticized. When to this it is added that the two 
poems, as works of narrative literature, are found to be altogether 
unique among surviving Greek poems, and that there is no evidence 
that any of the lost epics was designed on a comparable plan or 
scale, it is clear that the critic who would stress the apparent im- 
perfections of the works to the exclusion of their beauties must 
either be so superior to the ordinary weaknesses of humanity as 
almost to deserve to be called (in Aristotelian terms) a god, or so 
lacking in artistic sensibilities as to qualify for the designation of 
beast. 

It has been argued (notably by Gilbert Murray) that the 
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Homeric poems in their present form are the products of an organic 
but virtually unconscious evolution (or, to put it more simply, 
that they “just growed”); but this was not the impression of men 
who were in a position to read far more widely than any modern 
scholar in the corpus of early Greek epic: neither Pindar nor Plato 
nor Aristotle ever suggests a doubt that the /liad and Odyssey 
might not be the conscious work of individual literary artists, or 
indeed that more than one individual might be involved. This 
belief in the unity and indivisibility of the Homeric poems has 
seldom been challenged since by those who read them or listen to 
them simply as literature; it is true that disbelief has often to. be 
suspended, but whether the poems be read in Greek or in transla- 
tion that suspension is willingly performed by the receptive lis- 
tener or reader, as is shown by the fact that Pope’s translation, how- 
ever much scholars may dislike it (“A very pretty poem, Mr. Pope; 
but you must not call it Homer,” said Dr. Bentley), at once be- 
came and has ever since remained a classic of English literature in 
its own right. 

The classification of epic poems as “primary” (Jliad, Odyssey) 
or “secondary” (the Aeneid, Paradise Lost, for examples) has this 
much of truth that Virgil and Milton were both deeply indebted to 
the Homeric poems for guidance as to the manner in which a long 
story might be told in verse without monotony; but there are not 
only some differences, already mentioned, between the Zliad and 
the Odyssey but also a fundamental distinction between the Ho- 
meric poems and their great successors: the Aeneid and Paradise 
Lost subscribe to a definition of epic which would have been mean- 
ingless to the composer of the Jliad or Odyssey (see Epic Poetry), 
To Virgil and Milton the epic had to be “sublime,” a great poem 
on a great theme; but this is not so with Homer—his themes are 
in essence those of “barrack-room ballads,” a camp quarrel over a 
woman or a veteran’s home-coming, everyday events without any 
intrinsic quality of sublimity or grandeur. Nor is Homer’s treat- 
ment of his themes sublime or grand, in the sense in which those 
words are used by later critics; his language, once the conventions 
are understood, is simple and direct and his characters act naturally 
and with solid (almost three-dimensional) humanity; it is these 
qualities, and not any artificial “grandeur” (as the cockney said, 
“You don’t need no granjer to sell stewed eels”), which have en- 
abled what Pindar called Homer’s “winged contrivance” to go on 
pipaa and teaching generation after generation all over the 
world. 

The preservation of these remarkable works is still a problem; 

but continuing work on the history of the text suggests more and 
more strongly that the poems were written down soon after they 
were composed (perhaps they were dictated to an amanuensis), 
and then transmitted to posterity by the same process of copying 
and preservation as other works of Greek literature. If that is so, 
it would seem that the Jliad and Odyssey, as works of conscious 
literary art, must have been created out of traditional materials 
after the adoption of alphabetic writing in Greece; ñe., at the 
earliest in the second half of the 8th century s.c. It is uncertain 
whether both are the work of a single author, and even whether 
both are the work of members of a single group of professional 
singers; but it seems likely that both poems originated from the 
group later known as the Homeridae and were composed upon 
the island of Chios, It is probable that all the narrative poems 
originating in this group were spoken of in early times as by 
“Homer” (one etymology of the name makes it mean “com- 
poser”); but it is not known what the real names of particular 
authors may have been. The Homeridae must have had records 
(and it may be from there that the names of Arctinus and the 
others make their appearance in Hellenistic times), but it is not 
certain how much of the information in the late lives of Homer 
may be derived from these records, or what it would be worth 
if it were. Even less than Shakespeare does Homer “abide our 
question”: the singer or singers and the song have become indis- 
solubly united. (Jn. A. D.) 


II. HOMERIC ARCHAEOLOGY 


1. The Place of Archaeology in Homeric Criticism—The 
material background of the Homeric poems has great verisimilitude, 
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and they assume knowledge of a series of events which h 
fabulous, were mostly said to have taken place in identif., 7 te 

3 : $ entifiable citi 
and countries. Since the middle of the 19th century archaeol i 
haye discovered the brilliant civilization which flourished i 
Aegean throughout the Late Bronze Age (see AEGEAN (; 
TION). It began c. 1600 B.c., when a vigorous stock on the Greek 
mainland was fertilized by the older civilization of Crete, and con 
tinued until it shared the general disruption of the Bronze 4 
world some time before 1100. Though it is usually called “My. 
cenaean” from its most famous city, it covered Greece as i 
north as Thessaly and most of the islands of the Aegean, and pene. 
trated as far east as Syria and as far west as Sicily, There is no 
doubt that it is the historical fact behind the Greek legends of thy 
heroic age, and it is generally agreed that only a succession of on] 
poets could have transmitted the memory of it through the four 
centuries of poverty and migrations between its end and the begin. 
ning of Archaic Greece c. 700 B.C. 

In the course of the transmission there was inevitably some ds. 
tortion, exaggeration and “modernization,” but because of the 
scantiness of the archaeological evidence after the 12th century 
the character and extent of the changes are doubtful. It has been 
held that the content,of the poems is almost wholly Mycenaean, 
with a small element of anachronism, or at the other extreme that 
it is almost wholly post-Mycenaean (every century between the 
10th and the 6th has been suggested) with only vague and distorted 
memories of the Mycenaean past. A third theory is that each gen- 
eration of poets inherited a mass of traditional material and blended 
it freely with new material drawn from the conditions in which 
they were living. This seems the only satisfactory explanation ot 
the presence in the poems of customs and objects which never ex 
isted together at any historical period. It raises a number of 
further questions: how far back the poetic tradition can be shom 
to have existed; how long it continued to live and absorb net 
material; and how accurately it preserved the memory of cond 
tions and events in Mycenaean Greece. This is part of the Homent 
question in which archaeological evidence is essential; it can be 
used to elucidate the contents of the poems, but its contribution t0 
literary questions of authorship and transmission is only indirect, 

2. The End of Oral Poetry.—Scenes from legends are am 
mon in Greek art from c. 700 B.c. onward. Over 120 are known 
from the 7th century alone, including a blinding of the Cyclops 
from Eleusis, from Argos and from Magna Graecia. In each gen 
eration artists showed the heroes in the dress and surrounding o 
their contemporaries. The greatest concession to archaism was 0 
retain some feature from the fashions of the previous generation, 
with which the older artists must have been familiar in their w i 
This is most clearly seen in battle scenes. Hoplite fighting, ¥ iy 
is known from the discovery of an actual panoply ina sena a 
late 8th century near Argos to have been introduced shortly 
700, was distinctive (see Hopiire). It was conditioned i 
shield, which was carried by thrusting the arm through a te 
band and grasping a handgrip on the rim, and which co 
fore be extended only the length of the upper arm. 
sate for the loss of protection, the soldier wore & 
greaves, and a helmet with nose- and cheekpieces. 
helmet hid his face, he was distinguished by a blazon on his pipe 
The army advanced in close formation, kept rotect 
and tended to edge to the right, as each man sought the Pr 
of his neighbour’s shield. They fought with thrusting 4 support 
close quarters, and cavalry, archers, or slingers playe ur the 
ing role on the flanks, The fallen were not rescued van 8 
battle, but taken up under truce after it. If a hoplite ont’ 
his shield was a mere encumbrance, and “to throw aw onward 
shield” was proof of cowardice from 7th-century va wasi” 

Artists adopted the new armour almost as soon 4 


e latë 
troduced. Shields with blazons appear. on Attic vases 5 x owt 
8th century, and on the earliest 7th-century vases heroes 8° ab 
as hoplites. Ina Corinthian representation (690-680), 2 ata jit 
of Achilles, the artist showed a crouching archer, soip jate (0 
group of fighting heroes. The episode is wholly inapp and thet 
hoplite fighting, but all the heroes are armed as hoplites, ph 
is a piper to keep the lines in step. The only are 
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| woof the heroes have pre-hoplite shields of an “hourglass” shape 
normal in the 8th century, but they carry them at a slant on their 
ams, as though they were hoplite shields. The 7th-century artists 
saualized the Homeric heroes as hoplites; Homeric fighting, on 
the contrary, is the antithesis of hoplite fighting, The normal 
equipment is “shield and helmet and two spears,” and they are all 
hoplite, The shield is a parry shield, hung on a baldric and 
Pe rial ulated by a single central handgrip. It hi tral 
freely manipula’ l . as a centr: 
ae sometimes a bronze face which may be decorated in con- 
centric circles. The helmet leaves the face recognizable. The 
rs are thrown, and are therefore carried in pairs. Bronze 
caselets are rare, some probably being survivals from an earlier 
riod (see below). The army advances in line, a formation not 
confined to cit ee the fighting H peti S EN scattered. 
Mobility is given by the presence on the battlefield of chariots in 
hich the heroes can flee, pursue or change ground. In flight, a 
soldier swings his shield round on the baldric to protect his back, 
and has therefore no temptation to throw it away. There is no 
trace of hoplite armour in the Odyssey, and in the battles of the 
liad its appearances are few, fleeting and inconsistent with the 
rest of the fighting: one blazon, imposed (in the self-contained 
lines xi, 36-37) on a shield which already has a central boss; one 
mention of bronze greaves; three or four isolated lines which seem 
tointroduce a hoplite corselet; and two or three short passages 
(eg, iv, 446-449; viii, 60-63) which may describe the orderly 
advance of a hoplite phalanx. 

In the 8th century there is no such difference between battle 
senes on vases and fighting in Homer. So far as the silhouette 
style of Geometric art allows, the artists depict the same kind of 
fighting as the poems. The fighter has parry shield with baldric, 
helmet and two spears, and the spears are thrown. Chariots are 
present in the battle. Archers are more common than in the Ziad, 
andin this the vases are nearer to the Odyssey. The resemblances 
between the poems and 8th-century art, and the differences be- 
tween them and 7th-century art, are of great importance for their 
tate, There is no reason why poets should have been slower than 
‘ists in admitting the splendid figure of the hoplite. However 

Poems were transmitted, something happened before the end 
4 bi Sth century to prevent the oral poets from absorbing hop- 
ghting as they had absorbed earlier changes in warfare. 

Other conspicuous changes of the 7th and 6th centuries also 

to make their way into the heroic tradition, Homeric women 

S Wear the elaborate and beautiful combination of garments 
titi archaic statues. Homeric temples are simple, thatched 
cre on stone sockles, such as are known in the 8th century. 
fie is unknown. Coinage is unknown. Homeric, society 
atribute oa n of civilization which the Greeks were hisy 5 
fore the end ee ay while the ee a a ig 
Venti t the century, was known to be a recen! in- 
N , Homeric works of art, such as the shield of Achilles and 
a nic of Heracles, are not decorated with mythological scenes, 

tr Bey were after c. 700; and, if they are not heirlooms 
ome Tom gods, they are almost all foreign, either brought 
by Phe, travelers or made by Sidonians and carried over the seas 


ten venicians. Tt was in the 8th century that the Greeks, after 
O 


arin Poverty and isolation, reopened their contacts with 
Yprus aias the Orontes valley and with the Phoenicians in 
tad excitin Sicily. The 7th and 6th centuries were times of rapid 
been aliy 3 changes, and if the tradition of oral poetry had still 
Mark RE uring them, they could not have failed to leave their 
thaeolo, e poems. This is one of the main contributions of 
ate to the Homeric question. 
ts ma when the epic tradition was coming to the end of 
Teece flee Tonia, there are signs of interest in the heroic past in 
Which includ: On Ithaca, as early as the 10th century, dedications 
ter sa, ed bronze tripods began to be made in a cave which 
ntur cred to Odysseus and the nymphs. At the end of the 
‘ X a hero cult of Agamemnon was established at Mycenae 
Age timbs ous at Sparta, and votives were put in many Bronze 
for inst, Some scenes represented in art are undoubtedly mythi- 
Votive gp aXe battles with centaurs on Attic vases and on a clay 
from Tiryns, The Tiryns shields also show a hero 
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fighting an Amazon. There are representations of two men joined 
at the waist, and, unless this is a clumsy way of crowding two 
figures into the space of one, they must be the legendary “Siamese 
twins,” the Molione; and if so, since they twice appear in battle 
scenes, these battles at least must be legendary. A large fragment 
from Athens (first published in Antike Kunst, vol. 2, pp. 35 ff., 
1959) shows a man holding up a boy before a mourning woman, 
and is very like later representations of the death of Astyanax, 
Two vases show shipwrecks, with all the crew drowning except 
one; there is nothing to show that it is the shipwreck of Odysseus, 
but one of the vases comes from a cemetery on Ischia which also 
yielded a cup with an inscription claiming that it is better than the 
cup of Nestor. Most of the vases come from graves, and the com- 
monest scenes are battles and funerals. A suggestion has been 
made which would greatly increase the number of legendary scenes. 
Tn addition to round and rectangular shields there is a third type, 
shaped like an hourglass, and not dissimilar in outline to a much 
larger “figure-of-eight” body shield which was used in the early 
Mycenaean age (see below). 

It is suggested that representations of the 8-shield were found 
and copied by the 8th-century artists, and used as a sign that the 
bearer was a hero. A parry shield with a waist is, however, prac- 
tical, and has been used in other countries. Geometric vase paint- 
ers exaggerated the waist, but a votive model has a convenient 
shape and a clearly marked construction. Hourglass shields are 
often carried in funeral scenes; and although the funerals are very 
Homeric, with mourners, sacrificial animals, processions of armed 
men in chariots and on foot, chariot races and funeral games, it 
does not seem possible that the dead man shown on his bier is not 
the man over whose grave the vase was placed. Moreover, de- 
liberate imitation of a shield known only from “museum pieces” 
implies a self-conscious antiquarianism unbelievable at so early 
aperiod. The simple explanation of the resemblances between 8th- 
century vases and the Homeric poems is that both reflect the 
conditions of the 8th century, and this is true whether the scenes 
on the vases are legendary or contemporary. 

The Greeks accepted the legends as the history of the distant 
past, but they had practically no antiquarian interest. They must 
sometimes have found Mycenaean works of art, but they do not 
mention them. When the bones of Theseus or Orestes were dis- 
covered, they did not ask why they had not been cremated in the 
Homeric manner. Thucydides projected the poverty and shortage 
of manpower of early Greece back into the heroic age, and when 
he describes the graves on Delos cleared during the Peloponnesian 
War does not say why the weapons and manner of burial showed 
that they were Carians expelled by Minos. Even Alexandrian 
critics were concerned only with internal discrepancies, such as 
the “anachronism” of Hector’s four horses, or with classical paral- 
lels, between, for instance, the Homeric bronze corselet and the 
long obsolete hoplite corselet. The identification of Homeric 
places was the one subject of lasting interest. Aristophanes could 
raise a laugh by a cryptic reference to learned arguments about 
the position of Pylos, and Strabo and Pausanias prove the continu- 
ation of the discussions into Roman times. 

3. The Beginning of Oral Poetry.—When the modern study 
of archaeology began, chance directed the attention of Homeric 
scholars to the earliest years of the Mycenaean age. The spectacu- 
lar discoveries of Heinrich Schliemann (q.v.) diverted interest 
from the Etruscan evidence on which W. Helbig had mainly based 
his pioneer work on the archaeology of Homer. Schliemann began 
to trench the mound of Hissarlik (see Troy) in 1871, and, because 
of leveling in Roman times, came immediately to the settlement 
(Troy II) which had been destroyed by fire before the end of the 
Early Bronze Age in Greece, Since it was strongly fortified and 
rich in gold, he took it for Priam’s Troy; but the mistake was dis- 
covered just before his death in 1890, when at a much higher level 
on the edges of the mound pottery was found which could be iden- 
tified with the Late Bronze Age pottery that Schliemann had in the 
interval found at Mycenae and Tiryns. 

At Mycenae, however, a somewhat similar accident had more 
lasting consequences. The great cyclopean walls of huge irregular 
blocks and the main gate, with its facing of smooth stone and 
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pediment of antithetic lions, had always been visible. Just inside, 
Schliemann found a stone circle, enclosing royal shaft graves which 
still contained their original wealth of bronze weapons, gold and 
silver vessels, gold masks, jewelry and seal stones, and artifacts of 
all kinds, including a little pottery (see AEGEAN CIVILIZATION; 
Mycenak). It was inevitable that they should be taken for the 
tombs of the kings of the house of Atreus, whereas in fact they 
belong to the 16th century B.C., hundreds of years before any pos- 
sible date for the Trojan War. They contained representations of 
warriors in armour of a hitherto unknown type, The shields were 
huge, covering the body from neck to ankles, figure-of-eight or 
towerlike in shape. They were carried on a baldric over the left 
shoulder. Their size and the absence of metal facings show that 
they were made of leather. No body armour was worn with them 
except belts, short kilts and elaborate helmets. The weapons were 
long thrusting spears, daggers and stabbing swords, bows and slings. 
On gravestones erected within the stone circle, there were carvings 
of warriors in two-horse chariots. 

It was recognized that this armour explained things in Homer 
which had been incomprehensible, and W. Reichel reinterpreted 
the poems on the assumption that every leather shield with a baldric 
is a body shield. Homeric descriptions and epithets were forced 
into conformity, and passages which clearly referred to armour of 
a different type were condemned as interpolations. This theory was 
adopted by Walter Leaf in his edition of the /liad (2nd ed., 1900, 
reprinted 1960); and many readers have been led to believe that 
his drawing of a hybrid savage of vaguely Viking appearance is a 
true picture of a Homeric hero, The only traces of a body shield 
in the poems are the rare epithets, “like a tower,” “man-enyelop- 
ing” and “reaching to the feet,” one clear episode (Jliad xv, 638- 
652) and two or three obscure references. Body shields had cer- 
tainly disappeared from the battlefield by the 13th century B.c. 
The figure-of-eight shield, which had religious associations, con- 
tinued to be used in cult and decoration, but its structure had been 
forgotten; it is shown as two complete circles on an ivory plaque 
from Delos. The tradition must therefore have existed in the 14th 
century, and may well have begun considerably earlier. 

4. 13th and 12th Centuries—Bronze Age Greece was at the 
height of its prosperity c. 1300 (see ArcHAroLocy), and its col- 
lapse did not come until late in the 12th century. In that period, 
soldiers all over the Aegean area had small shields with baldrics and 
central handgrips, round or nearly round. They resemble the 
shields of the 8th century, and may never have gone out of use. 
Crested helmets, slashing swords, spears, bows and chariots are also 
common to both periods, and are useless for dating the Homeric 
poems. The differences are more informative. 

1. All Bronze Age weapons and tools were bronze. In the 
transitional period, both iron and bronze were used, iron weapons 
appearing as early as iron tools. By 900 B.c. at latest, iron alone 
was used except for arrowheads, which continued to be made in 
both metals. In Homer all weapons are bronze except one iron 
arrowhead in the Ziad and a proverb in the Odyssey that “iron of 
itself draws a man on.” But there are two iron knives and a 
number of iron axes and other tools; iron is used metaphorically 
and the poems show a knowledge of ironworking and trade in 
iron, 

2, In the Mycenaean age a single thrusting spear was used; 
in the 8th century, pairs of throwing spears, This is important 
because it implies quite different tactics. In Homer both are found, 
but not used by different people or at different times. In battle, 
spears are always throwing spears, although when one has been cast 
the second may of course be used at close quarters. Even Achilles, 

who has a great ashen spear too heavy for Patroclus, throws it at 
Hector and has to have it returned surreptitiously by Athene (Jliad 
xxii, 273 ff.). In some arming scenes the hero takes one spear, 
and in others two; but they all fight as though they had two. 

3. The peoples with whom the Bronze Age Greeks were in 
contact all used chariots in massed charges, and it is probable that 
the Mycenaeans used them in the same way. On 8th-century vases 
the actual fighting seems to be done on foot, with the chariot stand- 
ing near. In Homer, chariots are always used to give mobility to 
men fighting on foot, but Nestor once gives precise instructions for 
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a chariot charge in the Bronze Age manner (Iliad iy, 301 fi) i 

4. There was more bronze defensive armour in the B | 
Age than used to be believed. Scale corselets were eee i 
Asia and Egypt from the 15th century B.c. Clay tablets te 
Knossos list issues of equipment, normally one chariot, two horses 
and two corselets, an ingot being sometimes: substituted for the 
corselets. Tablets at Pylos in Messenia record more effective co 
selets with unknown components which are also components a 
helmets on the same tablets, and it is difficult to see what the 
components can be if they are not bronze plates; the Corselets and 
helmets are already called by their Homeric names, Bronze 
helmets are known from Knossos in the 15th and Tiryns in the 
late 12th century B.C., and other tablets from Knossos refer tp 
body armour with “shoulderpieces” and helmets with “Cheek. 
pieces,” both with the same unknown component. Much is still 
obscure, but the suggestion that the corselets are bronze is made 
almost certain by the discovery of a remarkable bronze corselet a 
Dendra (Midea) in the Argolid, in a tomb of c. 1400 (Society of 
Hellenic Studies, Archaeological Reports for 1960-61, pp, 9-10), 
The lower part is made of bronze hoops, the upper of overlapping 
bronze plates shaped to the body, and it has shoulderpieces ands 
collar. A bronze object found previously at Dendra and identified 
as a helmet is now seen to be a similar shoulderpiece, With the 
Dendra corselet were remains of a helmet, covered with slices of 
boars’ tusks (a common Bronze Age type, uniquely described in 
Iliad x, 261 ff.) but with bronze cheekpieces, and possibly of 
greaves. Bronze greaves are also known in the 12th century 30 
from the Peloponnese and from a Greek settlement near Salamis 
in Cyprus, 

The transitional centuries were poor in metal. By the end ofthe 
8th century there were bronze helmets and shield faces, but itis 
unlikely that there were bronze corselets or greaves before the in 
troduction of hoplites, The word thorex (“corselet”) does mt 
occur in the Odyssey and is rare in the Ziad. Agamemnon wears 
Cypriote corselet of Bronze Age type in Jliad xi, 19 ff., but ind 
vidual bronze corselets are rare and usually cause confusion in 
their context. Hephaestus makes greaves of “soft tin” for Achilles 
Even bronze helmets are not very common, This agrees with what 
is known of the 8th century, But in contrast the Homeric 
tlefield in general terms gleams and glitters with bronze. 
is completely covered with bronze when he is killed, The most 
common epithets for the Achaeans are “well-greaved” and Bir, 
ing bronze tunics.” And greaves “with silver clasps” have a coup 
in the arming scenes. It has been suggested that the glitter wi 
introduced by later poets who were familiar with the polish 
armour of hoplites, but it is more likely to have come ah 
the tradition from the Bronze Age to poets who knew that so! 
in action really wore drab leather jerkins. A close parallel H 
theoretical belief that heroic society was enormously riching 
compared with the small use that is made of it. dees 

Homeric women wear a simple form of the loose, unshape 
with pins and girdle which is known in classical Greece. 
is no trace of Mycenaean court dress, with tight, open- 
bodice and wide flounced skirt, In war and peace the ns 
dead are cremated, sometimes with their personal weapon a 
their ashes buried under a mound. Cremations were B Argolid, 
unknown in the Bronze Age; three are reported from the nati 
two from Messenia, and half a dozen from Attica, and a cr 
cemetery of the 14th century was found at Troy. ety ns, TH 
seem possible to connect these with the Homeric cremat Oa gl 
contrast between universal cremation with few or no. FF to t 
in Homer, and almost universal inhumation in 4 big j 
underground chamber with rich grave goods in the Bro ett ee 
striking. Achilles certainly paid Patroclus every honour! ati 
thought possible, but he gave him nothing of value. 
suddenly became universal at Athens soon after the 
Bronze Age. It was taken to Asia Minor with the me g 
seems to have continued there until the 7th century. , nhumatioh, 
are poor. By the 8th century Athens had reverted to 1I A 
but Attic vases show everything that happened at me prs 
Patroclus except the actual cremation and the killing “cennete f 
and domestic animals, Dress and burial are post-MY 


HOMER 


Jn contrast, the elaborate plan of a Homeric palace is typical 
oflate Bronze Age Greece, and has as yet been found at no other 
period. ‘The best-preserved example is the 13th-century palace 
axcavated by C. W. Blegen at Messenian Pylos (American Journal 
pf Archaeology, vol. 65, plate 53, 1961). It has the usual isolated 
megaron, with pillars and central hearth, entered from a pillared 

rch and anteroom; & door on each side of the anteroom (or of 
the porch, in palaces which have no anteroom) opens into passages 
shich lead to private apartments, storerooms and staircases. There 
jseven a luxurious room on the ground floor, reached by crossing 
the courtyard, in which Odysseus might have built his bed round 
tree, All that is needed for the action of the Odyssey is to put 
into the megaron the small back door found in a contemporary 
house at Mycenae; it is the only known example, but in the 
Odyssey the raised back door of the megaron is clearly a surprise. 
Itscems so improbable that poets and audiences could imagine 
the characters using doors and passages in a house type which had 
disappeared centuries earlier that various suggestions have been 
made: that the plan was transported to Asia Minor and similar 
houses built there, or that some of the palaces continued in use as 
temples, But at Old Smyrna, the only site where there is con- 
tinuous evidence from the 10th to the 7th century, there is a series 
of much simpler house types, and it is inherently improbable that 
their builders could have solved the roofing problems of the com- 
plex Homeric type. Only the megaron would be turned into a 
temple, and the ancillary rooms, if they survived at all, would 
cease to serve their proper purpose. The Homeric palace is func- 
tional; it is only because the characters go to upstairs bedrooms or 
downstairs cellars or lock doors that we know of the existence of 
these rooms, Nonessentials, such as painted plaster floors, fres- 
hi walls, bathrooms, archive rooms and standard lamps, were 
lorgotten, 

Some reasons for the survivals and nonsurvivals are beginning 
oemerge, The poets are most at ease with things common to both 
Periods; they are, for instance, completely at home with the parry 
shield, Anything offensive to taste was likely to be rejected. In 
the 8th century, audiences would certainly be shocked by women 
vith bare breasts, and would probably condemn Bronze Age burial 
Customs as barbarian, They do not seem to have rejected con- 
ie phrases simply because they attached no precise meaning 
i them, but the confusingly unintelligible probably tended to dis- 
ae. This is difficult to prove, but it may be noted that the 
H esti reference to the Bronze Age script is Iliad vi, 168- 
ia ne gave Bellerophon sinister signs, scratching many life- 
ENA things on a folded tablet.” The repertory of formulas 
teh s “with bronze,” “with sharp (or pitiless) bronze,” was 
nasi paat conserver; even if they survived for metrical con- 
stem ay ey preserve the idea of bronze weapons. Other things 
Pee € saved by the requirements of the story. Bellerophon 
Wet "The cre Tepeat a verbal message in the normal Homeric man- 

a ra Plot of the Odyssey (and probably other palace dramas) 
fiction saeed except in a complicated building, and after the de- 
omulas K aC palaces there were no suitable houses; and in fact 

tiven iboi the pale supply practically all the information that is 
lace, 
tie eee of the legends belongs to the Bronze Age. Settle- 
topon ckest where the legends are richest. In the eastern 
iy the aie the Atridae had their centre in the Argolid, dominat- 
ithmus ai a Argos and probably stretching north to the Corinth 
ad Mides south to Malea, Here the walls of Mycenae, Tiryns 
dom of Ne aed have helped to localize the legends, but the king- 
Without ae i in the southwestern Peloponnese was remembered 
Of the cist elp from visible ruins. After the discovery in Eo 
oration gi ancient Pylos north of Navarino, excavations a 
“tllements Showed that the whole area was thickly seagate y 
Mt Siavatan cemeteries, Several sites have been identified but 
Remains h ed in the Spercheius valley, the kingdom of Peleus. 
Chale ave been found on all the Ionian islands, especially 
Ugh the o Crete was prosperous and populous at all times, 
All the fees sti power of the palaces came to an end c. 1400 B.C. 
Rept Ais heroes of the Trojan War came from these regions, 
S (Ajax), whose affinities are obscure. Boeotia was cov- 
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ered with settlements; a palace at Thebes was burned in the 14th 
century, so that the Theban cycle is rightly put earlier, though 
not early enough. Settlements with good pottery in Aetolia and 
Acarnania make a setting for Meleager. In Thessaly the best local- 
ized legends are Jason and the Lapithae; at Iolcus itself, on De- 
metrias opposite, at Pherae, Boebe and a cluster of places round, 
Bronze Age sites are particularly long-lived and prosperous. Most 
of the cities (Thebes is an exception) were unimportant or un- 
known in classical times, and many of the districts were back- 
waters. The geographical distribution of the legends is good evi- 
dence of the tenacity of Greek memories. Many scholars think 
that the catalogues in Zliad ii are ultimately derived from Bronze 
Age records and give an even more accurate description. Place 
names which the Greeks themselves could not identify presumably 
are traditional but it does not follow that all the others are. The 
only thing that is certain is that the Achaean catalogue had an inde- 
pendent existence before it was adapted for its present position. 

An expedition of all Greece under the king of Mycenae would 
have been inconceivable after the end of the Bronze Age. The 
homogeneity of the civilization in the 13th century, all over the 
mainland and in oversea settlements, makes the interrelationship 
of the ruling families very probable. Roads were good, and the 
widely exported pottery proves that travel was easy. After the 
decipherment of the Linear B script by Michael Ventris (q.v.) in 
1952, the evidence of the tablets was added to the evidence of 
archaeology. Although the interpretation of much of it is disputed, 
it is clear that the Bronze Age kings had much in common with the 
contemporary kings of Asia, If not divine, they were under the 
special protection of the gods, and they controlled a great bureauc- 
racy, sacerdotal and secular. The tablets say nothing about the 
relations of one kingdom with another, since they contain only 
palace accounts, but diplomatic and historical documents of Egypt 
and many kingdoms in Asia have survived. Everywhere it was 
common for a great king to have vassal kings, and the vassals were 
often rebellious. The /liad is the story of a king and his rebellious 
vassal. Agamemnon has hereditary overlordship, symbolized by 
his Zeus-given sceptre. In war he is owed personal service, but 
his vassals can buy immunity. He gives away whole cities, an- 
other practice found in Asia. It is a reasonable supposition that 
this was the original position of the king of Mycenae, but it has 
been much obscured by interpretation. The oath taken by Helen’s 
suitors has come into the story instead of an obligation to serve. 
‘The poets make Agamemnon a less remote figure than the Bronze 
Age king seems to have been, just as his sceptre becomes the staff 
held by whoever is speaking. 

5, The Historical Background.—For deciding how far the 
events in the poems are historical, the evidence is: (1) The legends, 
told with considerable variations. The Greeks agreed on the order 
of events, but dated them on various systems. The differences may 
be ignored, since they had no material for precise dating; but it 
is interesting that the range of dates (omitting two eccentrics) 
for the fall of Troy is c. 1250 (Herodotus) to 1135 8.c. (Ephorus), 
with a preference for a date c. 1200.. (2) Excavations at Troy, 
Smyrna, Miletus and a non-Greek site in the Maeander valley, 
modern Beycesultan, and many sites in Cyprus, Cilicia and Syria. 
Dating depends mainly on imported Greek pottery. The pottery 
of the last phase of the Late Bronze Age is divided stylistically 
into Mycenaean III A, B and C, very roughly 14th, 13th and 12th 
century. But there were transitional periods, and there is not 
agreement on the dates of the stylistic changes; i.e., Mycenaean III 
Bis dated 1300-1230 by A. Furumark and c. 1345-1215 by A. J. B. 
Wace, and may have continued into the 12th century. (3) The 
clay archives of oriental kingdoms, especially the Hittites. They 
are primary evidence, but series are incomplete and individual 
tablets mutilated. Dating is by reigns of kings, approximately 
fixed by cross references between Hittites (g.v.), Mesopotamians 
and Egyptians. The Linear B accounts of Knossos, Mycenae and 
Pylos may be included. These three groups can be combined into 
plausible historical narratives, but since the dovetailing of dates 
allows great latitude, there are almost as many versions as there 
are writers. It is not an easy story to follow. 

The Hittites dominated central Asia Minor and expanded south 
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into Cilicia and Syria, Between them and the Aegean lay the 
Lukka (Lycians), Arzawa (Maeander to Hermus), Assuwa (Asia) 
in the north west, and Troy. Troy reached the height of its pros- 
perity in the 14th century, after half a millennium of growth (Troy 
VI)... There are resemblances between this city and Troy in the 
Iliad.: Great walls with gates and towers and smooth stone faces 
sloped up and were surmounted by a vertical parapet. The angle 
they make explains the “elbow” on which Patroclus leaps (xvi, 
702). The west section, retained from an earlier circuit, was 
smaller, weaker and rougher; in the Jliad there is a place where 
the wall is “most easily climbed” (vi, 433). The city rose in 
broad terraces on which were large, free-standing houses. At 
its best, the masonry is superb. In the Jliad, “polished stone” 
is what distinguishes the houses, and the house of Paris was made 
by the best architects (vi, 244,313 ff.).. “Well-walled” and “broad- 
wayed” are epithets closely attached to Troy, not to cities in gen- 
eral. Agamemnon once claims that his soldiers are over ten times 
as numerous as the Trojans without their allies (ii, 119 ff.), 
Heracles captured Troy with only six ships (v, 640) and Achilles 
could chase Hector round the walls; but usually Homeric Troy 
seems to be larger, a city rather than a fortress. 

The Greek kingdoms were also expanding in the 14th century 
B.C. - The cyclopean walls of Mycenae and Tiryns were built, and 
Rhodes and the islands of the south Aegean were colonized. 
Mycenaean pottery was imported to Troy in large quantities, and 
also to Cilicia and Syria, where Greeks would come into contact 
with Hittites. They were apparently excluded from the coast be- 
tween Troy and Cilicia by the hostility of Arzawa, but at Miletus 
they maintained an outpost which had been founded in the 16th 
century. Before 1354 a Hittite king banished someone, probably 
his wife, to a place called Ahhiyawa, and a little later Millawanda 
(or Millawata) is mentioned in connection with a king of Ahhi- 
yawa. Relations were friendly; for when a Hittite king was ill the 
gods of Ahhiyawa and Lazpa were sent to cure him. Some believe 
that these places are all in Anatolia, but identifications with Achaea, 
Miletus and Lesbos are widely accepted, and the king of Ahhiyawa 
is identified with the king of Mycenae or of one of the islands, 
Crete, Cyprus or Rhodes. The tone of the Hittite letters is more 
understandable if they were sent to the king of Mycenae, 

About the end of the 14th century B.C., a Hittite king wrote to 
the king.of Ahhiyawa, urging him to make his representative in 
Millawanda surrender a Hittite rebel, He said that he had entered 
Millawanda, with all possible respect for the rights of Ahhiyawa, 
but obtained no satisfaction, He also explained that he had shown 
no discourtesy to Tawagalawas, a relative of the king of Ahhiyawa, 
who had asked to. become a Hittite vassal and then taken ground- 
less, offense. The bearer of this letter was the Hittite king’s 
brother-in-law and groom, who had often ridden in a chariot with 
the brother of the king of Ahhiyawa and with Tawagalawas. The 
same Hittite king or his son had a loyal vassal, Alaksandus of 
Wilusa (an ancestor of Alexandros of Ilios?), who perhaps lived 
on the Sangarius. 

At the transition from Mycenaean III A-B pottery styles, there 
was a great earthquake at Troy (the destruction by Heracles?), 
followed by immediate rebuilding (Troy VIIa) without cultural 
break.. At about the same time strong fortifications were built at 
Miletus. Since on one later occasion a ruler of Millawanda appears 
as a Hittite vassal, it is suggested that the walls were built against 
Ahhiyawa and that Miletus is correctly assigned in Iliad ii, 868 
to “non-Greek-speaking Carians.” But Mycenaean III C and sub- 
Mycenaean pottery have been found at Miletus, and no Hittite 
period is reported; and his nationality did not prevent Tawagalawas 
of Ahhiyawa from wanting to be a Hittite vassal. 

Early in the 13th century the palace at Pylos was built. The 
Hittites came into conflict with Egypt under Ramses II and a bat- 
tle was fought at Kadesh (1299 B.c.). The Hittite forces included 
troops from Arzawa, and from Ugarit in Syria, where Greeks were 
settled, as well as Lukka and ““Drdn” (Dardanians sent by Alaksan- 
dus of Wilusa?). Both sides claimed a victory, but the Hittites 
were able to extend their power in Syria. In 1283 the Hittites and 
Egyptians made a treaty, followed by a marriage alliance. 

A letter of the Hittite king Tudhaliyas IV (1250-20) mentions 
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ships of Ahhiyawa trading in Syria, and lists the kings that he e, 
siders of equal rank with himself. The king of Ahhiyawa w 
included, but crossed out. Whether it was a scribe’s error pid 
king’s second thoughts, the most likely explanation is that Abhi. 
yawa was a borderline case, Early in Tudhaliyas’ reign, a ki 
of Ahhiyawa was campaigning in person on the Caicus, This hs 
been connected with the attack on Teuthrania in mistake for Tr 
related in the Cypria; it was repulsed by Telephus, Whose sty 
Eurypylus led the Keteioi in Odyssey xi, 519 ff.; and Telipinus isa 
Hittite name. Unfortunately the Hittite text is very fragmentary 

Troy VIIa was captured and burned. At the time of the destri 
tion, all open spaces were covered with small houses full of great 
storage jars, built in and over the houses destroyed by the earth 
quake, and the resemblance to Homeric Troy is therefore less close, 
No Mycenaean III C pottery was found in the destroyed city, byt 
the survivers rebuilt it (Troy VIIbl), and made pottery influenced 
by the Mycenaean III C style, C. W. Blegen dates the sack of 
Troy as early as c. 1250 (about the time when a king of Ahhiyaw 
was active near the Troad) but a later date within Mycenaean 
III B is possible. 

Tudhaliyas put down a revolt of Arzawa, and then faced a con 
federacy led by Assuva and including Taruisa (Troy) and Wilusiya 
(Ilios?). He claims to have defeated them and taken prisoner 
10,000 foot soldiers and 600 chariots, but he then withdrew to deal 
with other troubles. A king of Ahhiyawa had something to do 
with this campaign, and one suggestion is that Agamemnon seized 
the opportunity to attack Troy and the remains of the confederay, 
Another suggestion is that the Amazons were the. beardless Hit- 
tites, and that this was the occasion when young Priam helped the 
Phrygians against them on the Sangarius (/liad iii, 184 f), Ex 
cept for Greek tradition, it would be natural to suppose that Tud: 
haliyas destroyed Troy as well as Assuva. About this time, the 
houses outside the walls at Mycenae were burned, and Thyestes ot 
Aegisthus has been held responsible, according to the date taken 
for the Trojan War, Yet further trouble began before the death 
of Tudhaliyas and continued in the reign of his son and success, 
Arnuwandas III. Attarissiyas, a man of Abhiya, with a hun 
chariots, drove out a Hittite vassal, Madduwattas, and puts 
him far inland. The Hittites could deal with this; but We 
tarissiyas and Madduwattas joined forces to seize the wh 
Arzawa and raid Hittite territory in the east Mediterranean. Son 
after this the archives stop; the central Hittite power was Al 
nihilated, and only a fringe of small states survived in nor 
Syria until they were engulfed by Assyria in the 8th century: a 
destruction was general. Everywhere peoples were on the ais | 
like a plague of locusts, Cities on the coasts were sacked, Ast 
of land and sea raids on Egypt began, and though Rae dmi 
pelled them from the Nile delta in 1191 the power of Egypt 
survive the shock. This is the latest date at which Troy Vino 
have been sacked. Dorin 

In Greek tradition the destruction was remembered as ite Te 
invasion. Pylos was utterly and finally destroyed 6. 120 as 
tablets record the presence of women from such places as i 
and Chios, and though it is cautiously suggested that ys 
otherwise unknown places in Messenia a flight of refugees a 
eastern Aegean might be expected at this time. Anum ja {Mý 
settlements came to an end in this disaster. The citadel oaie 
cenae was burned, but there the recovery was immediate ett 
city lasted until late in the 12th century.: Other places na net 
also survived, and in Cyprus and elsewhere overseas bi 
settlements in which Mycenean III C pottery wae herots 
Greeks knew of Teucer at Cyprian Salamis, and of o ae: 
Greek and Trojan, who settled abroad after the Trojan se 
by the end of the 12th century all the Bronze Age set 
cept Athens had been destroyed or abandoned. which the 

A historical Troy was burned within the period to that 
Greeks dated the Trojan war, though there is no prod j jot 
destroyers were not Hittites or sea raiders. A large aP ple bit 
group of names in the Hittite archives, none indisputs 
gether convincing, points to the activity of “Achaean® aml 
Asia at this time. The Greeks had no reason to rer aon P i 
destruction of Troy VIIa unless their ancestors had 
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péividually the arguments are not cogent, but together they are 
almost conclusive that the destruction of Troy by the Greeks is 
historical, although there is not yet enough evidence to decide be- 

a national enterprise at the height of Mycenaean power 

anda marauding raid during its decline. The question therefore 
isnot whether, but where, the memory was preserved. There was 
some continuity of culture in many parts of Greece, but an unin- 
| terrupted development, with abundant material from every phase, 

jus been found only at Athens. Excavations at Miletus and 

Smyrna have confirmed the traditional connection between Athens 

and the Greek settlements in Asia in the 10th century. Athens, 

the natural refuge of Pylian and other refugees from the Dorians, 
thus appears as the link between Mycenae and Ionia. 

6, Summary.—The contents of the poems, so far as they can 
be dated, belong almost entirely to the 13th-12th centuries or to 
the 8th. A few phrases and episodes survived from earlier cen- 
turies and are firmly incorporated in the epic language. The few 
gassages which can be dated later are so superficial and alien to 
their context that they may reasonably be regarded as interpola- 
tions, Evidence of the history of the tradition in the intervening 
centuries is lacking; the material conditions can have made little 
impression on it, but the idea of an age of heroes probably emerged. 
The situations and events belong to the Mycenaean age, and their 
frequent accuracy, where there is independent evidence, shows that 
the tradition was retentive. Events are concentrated in too few 
generations, and there seems to have been some conflation, such 
a attributing to Troy the spaciousness of Troy VI and the fate 
ofTroy VIIa. Therefore, although there is almost conclusive proof 
that the Trojan War and the relation of vassal king to great king 
are both historical, it does not follow that the war was protracted 
bya quarrel between two such kings. Some Mycenaean elements 
have been preserved within the stories (pre-Dorian geography, ap- 
parently the palace plan); others are found in formulas and typi- 
al scenes, and are used with little relevance to their context. 
Poets usually interpreted the tradition in terms of what they saw 
around them, A duel between men with thrusting spears is told 
on the assumption that they have throwing spears, even when the 
Single-spear arming formula has been used. Motives are supplied 
to explain situations which are no longer understood. In action 
ind mode of life, probably also in spirit, the poems belong to the 
i century; but the conservative influence of traditional stories 
old in traditional language is strong. It is probable that material 
pa had once been admitted to the tradition vanished without 
se only when it had become confusing or shocking. See also 
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HOMER, LOUISE (1871-1947), U.S. opera singer, was born 
Louise Dilworth Beatty in Pittsburgh, Pa., on April 30, 1871. She 
was married to Sidney Homer, the composer, in 1895 and became 
known professionally under her married name. She studied music 
in Philadelphia, Boston and Paris before making her debut in 
Vichy, France, in 1898. The next season she appeared as Amneris 
in Aida at Covent Garden, London, and the season thereafter she 
was with the Royal opera in Brussels. She made her first ap- 
pearance in New York city with the Metropolitan Opera company 
in 1900 and during her long career there developed an unusually 
rich contralto voice. In 1920 she joined the Civic Opera company 
of Chicago. She died May 6, 1947, in Winter Park, Fla. 

HOMER, WINSLOW (1836-1910), U.S. painter, universally 
regarded as one of the greatest of American artists, was born in 
Boston, Mass., on Feb. 24, 1836. Apprenticed at 19 to a lithog- 
rapher, he left on his 21st birthday to become a free-lance maga- 
zine illustrator. He moved to New York city in 1859 and during 
the Civil War attracted attention as a pictorial reporter for 
Harper's Weekly. He also began to paint during the war, his first 
important work in oils being “Prisoners From the Front” (1866; 
Metropolitan Museum of Art, New York city). His earliest water 
colours date from 1873. 

Almost entirely self-taught and little influenced by other artists, 
American or European, Homer from the first painted with a fresh- 
ness and clarity of vision which made him a pioneer of naturalism. 
In his early work his favourite subjects were scenes of country 
life, both fashionable (e.g., “Long Branch,” 1869; Museum of 
Fine Arts, Boston) and rustic (e.g., “Snap the Whip,” 1872; Butler 
Institute of American Art, Youngstown, O.). But from the mid- 
1870s his interest shifted to more dramatic subjects, reflecting the 
rugged lives of Adirondack hunters and New England fishermen, 
as in “Huntsman and Dogs” (1891; Philadelphia Museum of Art) 
and “The Herring Net” (1885; Art Institute of Chicago). His art 
was never stagnant, however, constantly growing in depth of feel- 
ing and breadth of execution. 

Homer traveled to Europe in 1867 and again in 1881-82, when 
he produced a series on sea subjects deriving from his two-year 
stay in Tynemouth on the northeast coast of England. In 1883 he 
made his permanent home at Prout’s Neck on the Maine coast, 
There he spent most of each year, almost a recluse, leaving only on 
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painting trips to the Adirondacks, Florida and the British West 
Indies, where he found inspiration for some of his finest water 
colours (¢.g., “Rum Cay,” 1898-99; Worcester Art museum). At 
first hostilely received by critics, his work began to receive acclaim 
in the mid-1880s with “The Life Line” (Philadelphia Museum of 
Art), “Eight Bells” (Addison Gallery of American Art, Boston) 
and other dramatic sea pieces, culminating with “The Gulf Stream” 
(Metropolitan Museum of Art) painted in 1899. He did little 
painting after 1904 and died at Prout’s Neck on Sept. 29, 1910. 

See William Howe Downes, The Life and Works of Winslow Homer 
(x911); Lloyd Goodrich, Winslow Homer (1944). (D. H. W.) 

HOMERIC HYMNS, a collection of 33 Greek poems in 
heroic hexameters, of various lengths, ascribed in antiquity to 
Homer (g.v.), but of widely differing date and authorship. All are 
addressed to gods, whence the name “hymns,” but most end with an 
indication that the singer intends to begin another song, and 
Thucydides calls the third one “Apollo’s prelude.” The poems, 
therefore, are preludes used by rhapsodes beginning recitals of 
heroic poetry. The collection is incomplete: it contains major 
hymns to Demeter, Apollo, Hermes and Aphrodite, but only short 
pieces to Zeus, Hera, Poseidon, Athena, Artemis, Hephaestus and 
Ares; the opening hymn to Dionysus is severely mutilated at the 
beginning. The hymns contain much information of value to the 
student of Greek religion, legend and literature, 

See edition with notes by T. W. Allen, W. R. Halliday and E, E. 
Sikes, 2nd ed. (1936); text with Eng. trans. by H. G. Evelyn-White 
with Hesiod and the Homerica in the “Loeb Series” (1914). 

(Jn. A. D.) 

HOME RULE (IRISH): see Irevanp: History; ENGLISH 
History. 


HOME RULE (MUNICIPAL). The major aim of mu- 
nicipal home rule in the United States is to enable cities to govern 
themselves without interference from state legislatures. The de- 
sirability of encouraging local authorities to assume responsibility 
for local governmental services has been recognized in most coun- 
tries which follow the Anglo-Saxon governmental tradition and in 
a number of others, such as Germany and Switzerland. This was 
the prevailing view in the United States immediately after the 
Revolution. 

During the roth century, however, the legislatures, under one 
pretext or another, gradually extended their control over local 
affairs. The means used were usually either special acts granting 
or changing the charters for individual cities or general incorpora- 
tion acts for classes of cities. Laws were even passed to change 
the names of municipalities, grant public-utility franchises and 
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-vided in the United States constitution, in whic 


fix the pay of local em 

This legislative e 
was bad both for the Cities a 
for the legislatures, It tended to 
sap the initiative and Tespons. 
bility of local officials, to Promoty 
governmental extravagance and 
to decrease public interest in |p. 
cal government, Furthermore 
the volume of local legislation 
was sometimes so great that itre 
quired much of the legislator! 
time, thus preventing adequate 
consideration of major issues of 
state policy, 

As urban centres grew in im 
portance, they became increas 
ingly restive of legislative inter. 
ference, Municipalities wer 
generally underrepresented in the 
legislatures because of failure to 
redistrict after each census or of 
unwillingness to take account of 
the faster growth of cities, In 
1962 the U.S. supreme court 
ruled in Baker v. Carr that fed 
eral courts had jurisdiction to 
hear suits brought to correct this situation, which had resulted in 
urban centres having a decreasing voice in the state legislatures 
that controlled them, 

Beginning with Missouri in 1875, more than half the states by 
the second half of the 20th century had adopted constitution 
provisions conferring some power of self-government on 
cities; j.e., giving them home rule. These clauses vary greatly, 
Some are very general, giving cities broad powers “to determine 

, 

their local affairs and government” (Wisconsin, 1924). then 
provide an enumeration of the powers cities may enjoy (Colorado, 
1901). Some merely withdraw constitutional objections to a gant 
of home rule by the legislature (Utah, 1932), while others at 
so specific that they can be put into effect without further ieee 
tion (Oklahoma, 1907), Oregon in 1906 extended home rule (0 
“every city or town,” but many states limit it to cities OLA 
size or even to a single city, A few states extended home ae 
counties and townships, but usually not to special-purpose gove 

mental units such as school or park districts, ahaaa to tht 

The heart of any home-rule article is the power it gives W 
cities. These grants of power do not interpret themselves. i 
practice the state supreme court must decide if any specific be 
is one of local concern or if the state’s interest is paramoum ‘cals 
cause the supreme courts are state organs, they often tip pee 
against local autonomy. To prevent this some states spect 
detail the exclusive powers given to localities, thus creana i 
government within a government, or local sovereignty: ive pete 
state constitution can be amended easily (e.g., by an eae 
tion followed by a popular yote, as in California), a naton dai 
construction of local powers can be reversed by cement 
amendment. ‘The campaign to obtain more precise statehn 
local powers also sometimes modifies judicial aversion 
self-rule. ight consti 

After 1945 there was a tendency to veer away from tig jes be 
tutional formulas. It was proposed, for examp! 
authorized to exercise any powers within their statutt 
were not denied to them by the state constitution Or 7 ot 
that applied throughout the state. These proposals also ws for! 
included prohibitions against the passing of specia + inal 
limited group of cities and against the imposition employee 
burdens on cities; e.g., legislative salary fixing for city pil {ot 
Reliance was placed on political and financial responsi esè 
both cities and states rather than on constitutional i be 
around each level of government. This method of oa ips P% 
autonomy was patterned on the federal-state relate resid 
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by definition with the states. The Texas supreme 
cout, exemplifying this approach, interpreted the home-rule ac- 
tion of that state’s constitution consistently with these proposals. 
See also City GOVERNMENT; LOCAL GOVERNMENT; MUNICI- 


wers rest 


iar ooearuy.—Charles M. Kneier, City Government in the United 
Suates, 3rd ed., with extensive bibliography (1957); Arthur W. Bro- 
u 


ti le Puzzle,” National Municipal Review, vol. 
mig Homes John R. Kerstetter, Municigal Home Rule,” pees 
Yearbook, pp. 256-266 (1956) (summarizes principal constitutional 
provisions) ; William H. Pate, Toward Home Rule in South Dakota 
(1956). (R. L. Mr.) 

HOMESTEAD, a borough of Allegheny county, in southwest- 
em Pennsylvania, U.S., located on the Monongahela river, across 
from the southeastern edge of Pittsburgh. Homestead is part of 
asteel-producing complex which has long included several neigh- 
buring communities. All are in the Pittsburgh (q.v.) standard 
metropolitan statistical area. (for comparative population figures 
we table in PENNSYLVANIA: Population). 

The borough developed with the growth of Andrew Carnegie’s 
steel empire in the last quarter of the 19th century. Part of its 
history was the noted Homestead strike of July 1892, which 
ocurred in the huge steelworks, now in Munhall borough, when 
company guards (Pinkerton detectives) hired by Henry C. Frick, 
a Carnegie associate, fought a pitched battle with the strikers who 
controlled the town. State militiamen were sent to quell the 
trouble, The strike directly influenced the re-election of Grover 
Cleveland over Benjamin Harrison in 1892. The strikers’ de- 
feat retarded the unionization of steelworkers for more than 40 
years, 

Homestead was laid out in 1871 as Amity Homestead and was 
incorporated and renamed in 1880, With Braddock (q.v.) it was 
the centre of the world’s most advanced steel production in the 
1890s. The steel mills are now chiefly located in adjacent com- 
munities, Industries include the manufacture of heavy mill ma- 
ea cement blocks and bricks, (P. R. J.) 

HOMESTEAD AND EXEMPTION LAWS, enacted 
Da in the United States, were based on the belief that the pub- 
a a belonged to the people and that each head of a family 
Sarena a home or farm, the possession of which should 
cae i against seizure for debt. This theory developed 
lend i or half a century after 1785. The earlier laws were 
‘ii foe Primarily to procure revenue for the federal goyernment, 
Ca niee years before the financial panic of 1837 they were 
Ati in that regard. But up to that time the main result 
Hai of sales in large blocks for the benefit of 
a Miners In the original 13 states with their later subdivisions 

ian on Vermont and West Virginia, and in the trans-Appala- 
elonged ci of Kentucky, Tennessee and Texas, the public lands 
tthe T EN and were not affected by federal land policy. 
anered, the | e original territory, and in new areas as they were 
i » the land not already in private possession constituted the 
S public domain, 
dp. 2835 the sale of these lands had extinguished the public 
ebt, and thereafter thi i ing cl: for legis- 
tion to relie er t ere grew an increasing clamour ad 
ty labou ve the condition of tenant farmers and hard-press 

Riu through the adoption of a general homestead law. 
ton be Parties in the east were the first to urge that such legisla- 
adopted, to relieve the eastern labour market of a surplus 


| lers th causing distress and to give both industrial and rural 
i of 18 chance to work on their own land, The Pre-emption 


841 gave some relief to actual and prospective squatters 
pele domain, but the continuation of a minimum price 
free ky acre defeated the main purpose of the advocates of 
introduc di etween 1845 and 1860 various homestead bills were 
B fat in congress, that of 1860 being vetoed by Pres. James 
(> ë states” Before 1856 the support for the measure came from 
M the Atl West of the Appalachians, while the opposition. centred 
veen w, antic seaboard states. The contest was essentially be- 
bords Ae m farmers, seeking easy expansion, and eastern land- 
labour, industrialists, eager to preserve high rents and cheap 
ment p ae when the eastern Republicans of 1856, in order to 

“lations with western Republicans, gave up opposition 


y 
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to a homestead law and combined free farms with the issue of 
et expansion, the contest became one between north and 
south. 

Homestead Act of May 20, 1862.—This act secured easy adop- 
tion because of the secession of the southern states. It provided 
that any citizen or alien who had declared the intention of becom- 
ing a citizen, if 21 years old or the head of a family, or if a veteran 
of at least 14 days’ service in the armed forces of the United States 
during an actual war, and if he or she had never engaged in war 
against the United States or assisted in such a war, on payment of 
$ro might file claim to not more than 160 ac. of the surveyed pub- 
lic domain. After having “resided upon or cultivated” this land 
for the following five years, and if by then a citizen, the settler 
could receive a patent on payment of additional fees. This home- 
stead could not be seized by any creditor to satisfy any debts pre- 
viously contracted. 

In the next 4o years there were numerous amendments to the 
law. In 1866 the bar against former Confederates was dropped. 
Before long there was a prohibition against separate homesteads 
for both husband and wife. The choice between residence or 
cultivation for the first five years gave way to the requirement 
of both residence and cultivation. Also, in time, the various 
states provided that homesteads should not be seized for debts 
contracted after the land was patented, These are known as ex- 
emption laws, and they vary widely in their protective features. 

Shortcomings of the Law.—The Homestead act failed sig- 
nally in its purpose of relieving labour pressure in the cities. The 
bulk of fertile land with abundant rainfall was already in private 
hands, Such tracts as remained were far removed from the con- 
gested labour market, and there was no legal provision for free 
transportation to the land. Nor was there any offer of sustenance 
or training in successful farming practices during the dreary years 
of making a beginning. Day labourers and tenants could not even 
acquire the necessary capital for investments in housing, imple- 
ments, fences and livestock necessary for successful ventures. 
Even practised farmers usually failed on their raw homesteads, 
and to 1890 only one in three of the homesteaders managed to re- 
main long enough to get deeds to their farms. Also, the Homestead 
act did not put an end to the granting of land in large blocks to 
monopolists. By 1900 fewer than 600,000 farmers received 
patents, totaling about 80,000,000 ac., while railroad companies 
alone were given 183,000,000 ac., after all reductions for failure 
to live up to contracts. P. W. Gates (see Bibliography, below) 
listed many other forms of land monopoly. Furthermore, the 
“commutation clause” of the Homestead act made petty specu- 
lators of many of the homesteaders. Six months after settlement 
they could buy the land at $1.25 an acre. By acting as agents for 
persons wanting huge estates, many of them made a neat profit 
without ever becoming actual homesteaders. This reduced the 
number of bona fide homesteaders before 1900 to probably around 
400,000 and the aggregate acreage of their farms to possibly 
55,000,000. In the 40 years between the passage of the Home- 
stead act and the beginning of the 2oth century, about one new 
farm in ten in the United States was a free homestead, while many 
more were purchased from speculators. 

Later Homestead Laws.—Later acts were less beneficial to 
settlers than was the original act of 1862. In the west only the 
arid and semiarid lands were left for disposal by 1900. The 
Kinkaid act of 1904, applying only to western Nebraska, allowed 
640-ac. tracts, which were enough for meagre subsistence at dry 
farming. But the Mondell act of 1909 gave only 320 ac. in the 
rest of the west. This was just enough to lure farmers to their 
doom, unless they acted as agents for land monopolists. The same 
was true of the Stock-Raising Homestead act of 1916, which 
granted 640 ac. ina region where one cow needed from 50 to 100 
ac. of pasture and 10,000 ac. were barely enough for successful 
livestock raising. 

In Alaska the Homestead act of 1898 limited claims to 80 ac. 
and required homesteaders to pay for their own surveys. The limit 
was expanded to 320 ac. in 1903 and reduced to 160 ac. in 1906, 
Leasing for fur farming was authorized in 1926 and for grazing in 


1927. 
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By the second half of the 20th century about 250,000,000 ac: 
had been patented under the various U.S. homestead laws, but a 
good share of this had been turned over at a profit to the owners 
of large estates. The Taylor Grazing act of 1934 helped remedy 
the situation by removing nearly all the remaining pasture land 
of the far west from homestead entry and allowing its use only 
under lease from the government. 

Canadian Laws.—Canada provided for. the acquisition of 
homesteads on. its public lands through the Free Land Homestead 
act of 1872, and the provinces adopted exemption laws similar to 
those of the United States. Homesteads were generally a quarter 
section: (160 ac.), which claimants were required to reside upon 
and cultivate or otherwise improve; homesteaders meeting the 
requirements became eligible to pre-empt a second quarter sec- 
tion. See also AGRICULTURE: United States; LaND TENURE: ECO- 
NOMIC AND AGRARIAN Aspects: The United States; NEBRASKA: 
History ; SMALL HoLDINGS +: United States. 

BistiocrapHy.—R, M. Robbins, Our Landed Heritage: the Public 
Domain, 1776-1936 (1950); F. A. Shannon, Farmer's Last Frontier: 
Agriculture, 1860-1897 (1945); P. W. Gates, “The Homestead Law 
in an Incongruous Land System,” and F. A. Shannon, “The Homestead 
Act and the-Labor Surplus,” both in Tke American Historical Review 
(July 1936); P. W, Gates, “Recent Land Policies of the Federal 
Government” in Federal Resources Board, Certain Aspects of Land 
Problems and Government Land Policies (1935), Fifty Million Acres: 
Conflicts Over Kansas Land Policy, 1854-1890 (1954); US. Depart- 
ment of Agriculture, Land, Yearbook of Agriculture, ee ee 

HOME STUDY: see -CORRESPONDENCE EDUCATION; UNI- 
VERSITY EXTENSION. 

HOMICIDE is the general term for the killing of one human 
being by another, The term, therefore, contains no implications as 
to the legal liability of the actor for the killing. The nature of 
the responsibility of the slayer to the state and to the relatives 
of the slain has been a primary concern of all legal systems and 
has been considered from the various points of view of those en- 
gaged in efforts to preserve the public order and those concerned 
with religious, ethical or scientific evaluations of homicidal be- 
haviour. 

One initial question relates to the determination of the point at 
which a fetus becomes a distinct human entity and hence capable 
of being the subject of homicide. At the common law there is no 
homicide unless;the child is born alive. This occurs when parturi- 
tion is complete and an independent circulation is established. 
Evidence that the infant breathed is relevant, but not conclusive, 
to the issue. Statutes in some states of the U.S. make the killing 
of an unborn quick child manslaughter or even murder; and the 
Infant Life (Preservation) act, 1929, in England, creates the dis- 
tinct offense of child destruction, which consists of the killing of 
a child capable of being born alive. Once it is established that 
the child was born alive, the rules of criminal homicide are no 
different from those employed in any other case, But the difficul- 
ties of proving live birth have prompted enactment of statutes in 
the Anglo-American countries that punish concealment of the birth 
of an infant or, in some instances, the death of an illegitimate 
child, In England the Infanticide act, 1938 (modifying a previous 
act of 1922 with the same title), reduces to manslaughter the kill- 
ing of an infant under the age of 12 months (the 1922 act applied 
to “newly-born” children without further definition) by a mother 
suffering from mental disorder associated with childbirth. 

Criminal and Noncriminal Homicide—Delineation of the 
distinctions between criminal and noncriminal homicide required 
many centuries of development in the English law. Noncriminal 
homicides are ordinarily classified as justifiable or excusable. 
Justifiable homicide was never punishable and consists of killings 
permitted or required by the state. Examples include authorized 

executions by the public hangman and killings required to prevent 
commission of a felony (q.v.). Excusable homicides, on the other 
hand, include killings by misadventure (per infortunium) and, 
under some circumstances, those in self-defense. Although ex- 
cusable homicides were never considered felonies at common law, 
they required the king’s pardon and resulted in the forfeiture of the 
killer’s goods. Eventually pardons and restitution of goods were 
granted as a matter of course. It was not until 1828 that these 


HOME STUDY—HOMICIDE 


common-law incidents of excusable homicide were express) 
moved by statute. yt 

The common-law distinctions between justifiable and ex 
homicide have largely lost their significance for the modern cri 
inal law. The doctrine of exculpation of greatest practical | 
portance is that of self-defense. In general, one may kill aa 
sailant when the killer reasonably believes that he is in thi 
peril of losing his life or of suffering serious bodily injury and tht 
killing the assailant is necessary to avoid the peril. This state 
ment means that a killing is not criminal if the actor mistakenly 
but reasonably, believed it necessary to avoid imminent peril, 4 
few U.S. jurisdictions, however, base exculpation on the actor's 
belief without testing its reasonableness by an objective standard 
The doctrines of self-defense are qualified by the requirements af 
retreat, The common-law rule, and that recognized in perhaps ¢ 
majority of U.S. jurisdictions, is that an unoffending party sub. 
jected to a felonious assault by another may stand his ground and 
kill when the conditions necessary to lawful self-defense are other 
wise satisfied. A minority of U.S. jurisdictions hold that even in 
this case the party claiming exculpation must avoid danger byte 
treat when this can be done without increasing his peril.: When the 
actor has contributed in some measure to the altercation giving tis 
to a killing in self-defense, the retreat requirement is generally 
recognized. A few U.S. states appear to hold that such a pary 
loses the privilege of employing deadly force and, if he kills, i 
guilty at least of manslaughter. If the actor initiates the quam 
by launching a felonious assault on the deceased, rights of sell- 
defense are forfeited until the actor wholly withdraws from the 
altercation and clearly communicates to the party originally 
saulted a purpose to desist from further attack. 

The rules relating to the use of deadly force to save a third party 
from death or serious injury bear an obvious relation to the doe 
trines of self-defense. It is generally held, at least in cases it 
which the party defended is a member of the actor's household or 
one to whom the actor owes special obligations of protection, tit 
homicide is excused when the actor reasonably. believed the te 
ceased to be the aggressor and the killing to be necessary to sat 
the third party’s life. In some U.S. jurisdictions the scope of th 
privilege has been unfortunately limited so as to grant exculpation 
to the actor only when the defended party would have been pri 
leged to use deadly force in his own defense. Under this view, 
the reasonableness of the actor’s belief that the deceased was 
aggressor is rendered irrelevant; and the actor “stands be 
shoes” of the party defended when the question of exculpation 
determined. Despite this qualification of the rules relating to 
fense of, third parties, it is generally held, as in English al 
one may kill to prevent commission of a violent felony | 
reasonably believes that such use of deadly force 18 i 
So also, it is usually held that deadly force may be employ! 
prevent a felon from escaping a valid arrest. Some U. dw 
state that the killing of an innocent victim is not Sanayi a 
committed by one acting under threats of imminent d sati 
serious injury by a third party, There is some judicial ai syon 
tory authority in countries of the Anglo-American leg diel 
that the killing of an unoffending victim may be era ponid 
necessary to save the life of the actor or of another if A nal Al 
occurs in a situation of extreme emergency produced y. 
forces, as in cases of shipwreck or imminent starvation upon t 
jurisdictions, however, the courts have not been calle 
resolve the issue. j 

Murder and Manslaughter.—The common la 
two crimes of homicide: murder and manslaughter. a 
word morth described secret killings. After the Con the Ki 
latinized form of the term, murdrum, was applied both e pundeel 
ing of a Norman and to the fine levied by the king on thë iml 
or other district in which the crime occurred if the slayé the d 
brought to justice. By the middle of the 14th century y jep 
tinctions between killing Normans and Englishmen an 
peared, and murder acquired the meaning of 2 W entuty te 
justified homicide. At least as early as the 13th Cajide 
language of verdicts returned in cases of excusable hg itted vi 
tinguished the pardonable homicide from one CO 
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hought.” By the 17th century Lord Coke could 
ul murder” as that which is committed “when a man 
ory, and of the age of discretion, unlawfully killeth 
ble creature in being and under the king’s peace 
fore-thought, either express . . . or implied” (3 Co. 
The definition is essentially that still recognized in 
-American jurisdictions, 
se “malice aforethought” in the modern law has mean- 
nct from those given the words in ordinary usage. 
e” in law does not require a showing of ill will or a 
revenge, and the word “aforethought” does not imply 
le period of premeditation, The clearest case of a 
malice aforethought is that of an accused who intends 
victim, when the killing is not one excused or justified by 
is not subject to mitigation by the doctrines of man- 
Thus in most Anglo-American jurisdictions a “mercy” 
urder even though requested by the victim and 
motives of compassion. In many European codes, 
ich factors provide grounds for mitigation. In England 
ide act, 1957, reduces the offense committed by the 
‘a Suicide pact to manslaughter. A homicide may be 
malice aforethought if the accused acts with intent to kill 
ne other than the victim (‘transferred intent”) or when 
purpose to inflict serious bodily harm short of death 
on killed. Malice aforethought also encompasses kill- 
hho lacks a purpose to kill or to inflict serious injury 
in wanton disregard of human life. The older authorities 
describe such an offender as possessing an “abandoned 
nt heart.” At the common law one who inadvertantly 
her while committing some other felony is guilty of 
Felony-murder” is recognized in all U.S. jurisdictions, 
devices have been employed to reduce the breadth of 
Tn England, such cases are eliminated from the definition 
-aforethought by express provision of the Homicide act, 
is some common-law authority for regarding as mur- 
ccidental killing of a peace officer by one resisting a lawful 
jese cases have also been excluded from murder by the 
but the house of lords has held that, where a reasonable 
d have judged that death might result from his conduct 
80, the killer is guilty of murder irrespective of any 
het to kill or to inflict grievous bodily harm. 
mon law all murder was punishable by death, and this 
law of England until passage of the Homicide act, 
tact limits capital’ punishment to specified types of 
tı, Murder committed by shooting or the killing of a 
t acting in execution of his duty. In the United States, 
have divided murder into degrees, reserving capital 
‘and other severe penalties for murder in the first de- 
t-degree murder typically consists of premeditated and 
: killings and those occurring in the course of commis- 
Certain violent felonies. The first of these statutes was the 
act of 1794. At the beginning of the 1960s all but 
tates had enacted similar legislation. The continental 
“codes generally define elements of aggravation and 
Cluding references, in some instances, to premedita- 
ithe Motives prompting the killing or to the means em- 
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early English law did not distinguish between grades of 
lomicide. These distinctions in the modern law have 
6th Ina series of statutes enacted in the late 15th and 
centuries, which excluded “murder upon malice pre- 
‘om benefit of clergy. Thus two categories of criminal 
e to be recognized: murder (those committed with 
Crethought) and manslaughter (all criminal homicides 
Murder). Being essentially a residual category, man- 
encompasses many types of killings. In the modern 
lons of manslaughter are recognized: voluntary and 
~ -ae most important type of voluntary manslaughter 
Ë sudden killings in anger or “heat of passion” by one 
ered serious provocation from the deceased. Not all 
S are legally adequate to reduce a homicide from mur- 
nslaughter. Blows or other physical injuries inflicted on 
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the accused by the deceased may be regarded by the jury as ade- 
quate. The killing of one found committing adultery with the 
slayer’s wife may also amount to voluntary manslaughter. In most 
Anglo-American jurisdictions mere words, however insulting, do 
not constitute adequate provocation; but in a few U.S. jurisdic- 
tions, as well as in England and Wales since the Homicide act, ` 
1957, a contrary rule obtains. 

The proper definition of involuntary manslaughter has been the 
subject of considerable controversy in the modern period. It was 
asserted by the common-law commentators that any killing re- 
sulting from commission of an unlawful act is a criminal homicide. 
This offense was murder if the unlawful act was a felony, but man- 
slaughter if a misdemeanour. Thus, under the broadest statement 
of the “misdemeanour-manslaughter” rule, an accidental killing 
provides the basis of a felony conviction if the actor was com- 
mitting a minor offense when the injury to the deceased was in- 
flicted. The severity of the rule has prompted judicial efforts to 
limit it, with the result that the scope of the doctrine in modern 
law defies precise statement. Involuntary manslaughter may also 
be committed when, without intent to kill, the actor engages in 
unjustifiably dangerous behaviour resulting in death to another. 
The U.S. jurisdictions are not agreed as to the standard of culpa- 
bility in these cases. Some require recklessness, which imports 
conduct in disregard of the actor’s knowledge that he is creating 
peril to the life or limb of another. Others require only that the 
accused act in circumstances that would lead a reasonable man to 
be aware that his conduct is creating a serious and unjustifiable 
risk. The latter approximates to the English rule, though mere 
carelessness such as will found a civil action for negligence will 
not suffice for this purpose. In view of the difficulty experienced 
in obtaining convictions for manslaughter in motoring cases, sec. 
1 of the Road Traffic act, 1961, constitutes, in Scotland as well 
as in England and Wales, the offense of causing death by reck- 
less or dangerous driving. 

Other crimes of homicide are created by the statutory law of 
some jurisdictions. Many U.S, states have enacted “negligent homi- 
cide” laws relating to deaths in automobile accidents. Ordinarily 
these offenses are punished less severely than manslaughter. 

At the common law the relatives of one killed by the tortious 
conduct of another had no cause of action against the tort-feasor. 
Such a claim was created in England by Lord Campbell’s act (9 and 
10 V., c. 93, 1846). In the United States, legislation, some of it 
modeled on the English act, has everywhere made the “death ac- 
tion” available to relatives of the deceased or to his executor or 
administrator. 

See CRIMINAL LAw: Substantive Criminal Law; see also refer- 
ences under “Homicide” in the Index volume. (F. A. A.) 

HOMILETICS is the application of the general principles of 
rhetoric to the specific department of public preaching. Thus it 
treats of the analysis, classification, preparation, composition and 
delivery of sermons. See PREACHING. 

HOMILY, an edifying discourse or a religious address, is a 
term applied chiefly to sermons ‘that expound a biblical passage. 
Homilies by Fathers of the Church (or erroneously attributed to 
them) were collected and arranged according to the church year 
for regular redelivery in times when original preaching was not 
encouraged through fear of heresy or lack of educated clergy. 
Hence the reading of such homilies became part of liturgical wor- 
ship in the Roman Catholic and Eastern Orthodox churches. The 
two Books of Homilies issued for the Church of England in 
the 16th century contain sermons by contemporary clergy. See 
PREACHING. 

HOMING PIGEON: see PIGEON FLYING. 

HOMMA, MASAHARU (1888?-1946), Japanese army of- 
ficer, was born in Niigata prefecture, Honshu. He was convicted 
after’ World War II of permitting atrocities against prisoners un- 
der his command. 

During World War I he was an observer with the British forces 
in France, and in 1925 he served as Japanese resident officer in 
India. In 1930 Homma was appointed military attaché in London, 
where he was decorated with the military cross of the British em- 
pire. In 1939 he commanded Japanese forces at Tientsin, China, 
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when the Japanese army blockaded the foreign concession there. 

In Dec. 1941, a few days after the Japanese air attack on Pearl 
Harbor, Homma, then a lieutenant general, led the Japanese in- 
vasion of the Philippine Islands. Although it was commonly sup- 
posed that Homma had been superseded by Gen. Tomoyuki Yama- 
shita after the campaign had bogged down at Bataan and 
Corregidor, subsequent evidence suggested that Homma held the 
supreme command throughout the campaign. He also directed 
“mopping up” actions against stray U.S. and Filipino forces in the 
Visayas and Mindanao areas. 

Homma, who arrived in Tokyo to surrender to U.S. forces on 
Sept. 14, 1945, was brought to trial in December. He was formally 
charged with having been responsible for the “death march” on 
Bataan, which occurred shortly after the Japanese conquest. It 
was estimated that more than 17,000 Filipino and U.S. troops died 
during the forced march. The trial opened in Manila, Jan. 3, 1946, 
with a military commission presiding. Convicted Feb. 11 for or- 
dering the death march and for condoning other atrocities, Homma 
was sentenced to be shot. An appeal to the U.S. supreme court 
was rejected, and Homma was executed by'a firing squad at Los 
Banos, Luzon, on April 3, 1946. 

HOMOLOGY, in biology, is the similarity of structure, physi- 
ology, development and evolution of organisms based upon com- 
mon genetic factors. It is contrasted with analogy, which is a 
similarity of function not based upon common genetic factors, but 
appearing independently in convergent evolution, Biological anal- 
ogy should not be confused with chance resemblances. (See 
Evotution, Orcanic: Evidence of Evolution; VARIATION.) 

A British biologist, Sir Richard Owen (1804-92), is given the 
credit for defining both homology and analogy in precise terms, 
Confusion between the two is the largest source of error in modern 
systematic biology. Homologues and analogues may be present in 
the same structures or processes. The two can be separated only 
by considering the relations of whole patterns and systemic units 
and discovering, comparing and statistically analyzing each simi- 
larity and difference. 

Genetic Homology.—The complicated gené structure, consist- 
ing of large molecules bonded together in a pair of chains, can be 
modified (undergo a mutation). Homology is based upon the 
postulated identity both of units within the molecules in the chain 
and the linear arrangements of the molecular units in the larger 
chain. Parallel and. independent identical mutations may take 
place within the same or different species, but the mathematical 
probabilities of independent origin of complex genetic patterns 
are slight. 

Ontogenetic Homology.—Genetic factors determine the na- 
ture and sequence of many events beginning with the earliest stages 
of embryonic development and continuing throughout life. So 
there are homologues in the life histories of genetically related in- 
dividuals. Special subcategories of homology are set up to cover 
cases where similar structures appear in the same individual (each 
of the arms of a-starfish or the legs on each segment of a lobster), 
or in different individuals in a genetically related population (sex- 
ual homologues or castes of social insects), 

Phylogenetic Homology.—Homologues in different species 
are theoretically inherited from a common ancestry and are pre- 
sumably initiated by identical genes or gene parts. The number 
and complexity of such homologues indicate the degree of relation- 
ship between phylogenetic groups. Hence homologues are the 
foundation for “natural systems” of classification and form the 
basis for evolutionary theory and interpretation. 

Because of gross evolutionary changes and analogous functions, 
homologues are not always apparent to the casual observer, par- 
ticularly in cases involving vestigial organs and extreme adapta- 
tions, For example, dog’s paws, bat’s wings, whale’s flippers and 
man’s hands have many homologues in common. Study of embry- 

onic development is often helpful in establishing obscure homolo- 
gies in relatively unrelated branches of the evolutionary tree. 

See also references under “Homology” in the Index volume. 

BrstiocraPuy.—wW, C. Allee et al, Principles of Animal Ecology 
(1949); C. Hubbs, “Concepts of Homology and Analogy,” American 
Naturalist, vol. Ixxviii (1944); R. Owen, Lectures on the Comparative 
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Physiology of the Invertebrat i 

gustom and pooner ol y the Vertebrate ‘Sele tee) Onik 
Watson and F. H. Crick, “Genetical Implications of the Struck JD 
Deoxyribonucleic Acid,” Nature, vol. clxxi (1953); (A, E, EXI 

HOMOPHONY in the strict sense is chordal style ing 
music, where all parts move together rather than as independ 
melodies. It can also refer to music in which one part, usually thy 
highest, predominates while the accompaniment is more of les 
chordal. Note-against-note writing originated in the earliest Dai. 
music known as organum (9th-12th centuries) but Was’ they 
displaced by contrapuntal styles, The secular frottola in J 
at the end of the 15th century led to the recultivation of jy. 
mophony in 16th-century secular music, but it was not until th 
17th century that homophony dominated musical style, 

G. Re, 

HOMOPTERA, one of the two suborders of the Hee A 
Hemiptera, the other being the Heteroptera (some consider 
Homoptera and Hemiptera [in this case coextensive with Heter- 
tera] as separate orders), All homopterans are sap suckers, many 
of them being serious pests of cultivated plants, They includ 
cicadas, leafhoppers, aphids, scale insects, mealy bugs and spite 
bugs, See HEMIPTERA: Suborder Homoptera. 


HOMOSEXUALITY, also called SEXUAL INVERSION, i 
usually defined as the sexual attraction of a person to one of th 
same sex (from Gr. homo-, “same”; not from Lat. homo, “human 
being,” “man”), This usually, but not necessarily always, leads 
to various physical activities culminating in orgasm or semul 
climax. Female homosexuality is often referred to as lesbianism 
(q.v.).. The term pederasty implies sexual relations between ma 
and boys. 

Occurrence.—Contrary to the popular belief, homosexual be- 
haviour can be seen not only in human beings but also in animal, 
sometimes in immature ones but more often in those deprived! 
a normal sexual outlet. It is believed that conditioning may have 
a great deal to do with such behaviour, although much arises spa 
taneously, be; 

Apes appear to pass through a stage of undefined sexual activi) | 
and S, Zuckerman noticed mutual masturbatory activities that 
would be regarded as overt homosexuality in humans, R. M. A 
A. Yerkes state that heterosexual, homosexual, exhibitionistic at 
masturbatory activities occur in immature animals. Sodomy (it, 
anal intercourse) in apes has been noted. ' 

Many human societies disapprove of homosexuality, but sont, 
for example the ancient Greeks, accepted it as normal. A 
and F. A. Beach, who studied primitive societies, state lji: 
out of 76 (ie., 64%) accepted homosexuality as being me 
In some of these, persons were allowed to wear clothes 0 i 
opposite sex and to form homosexual unions that were accep! 
as “marriages.” In some cases this was related to shamanism 
the homosexual was considered as having magical poweri, 
other societies (the Siwans of north Africa, the Arunta ne it 
of Australia, the Keraki of New Guinea, etc.) men and H wi 
dulge in anal intercourse. Homosexuality is then comm 
even universal. Sometimes it is related to initiatory oy fen 

Such behaviour in primitive societies occurs amore asturi 
as well as among males and is usually confined to mutual iy obabl 
tion, but an artificial phallus may be employed. It i$ P 
not so common among females as males. Ba elitertl? 

Lest it be thought that homosexuality appears in su f 
societies because it is permitted, it must be pointed ou pent 
in those where it is harshly repressed it still makes its apl - 
the death penalty itself has failed to stamp it out- jpili 

Theories of Causation.—There appear to be 10! 
in the causation of homosexuality in human beings: Eil cont 
aberration; (2) an endocrine disorder; (3) 4 psycholog 
tion; or (4) a mixture of two or more of these. tion 1 ke 

The view that homosexuality is a genetic aben ame 
quently advanced. The homosexual often says that a 


u $ 
with the tendency and has been a homosexual as loak is | 
yy or at 
m 


remember. Such genetically produced intersexuali es 
homosexuals regarded as more or less feminized me 
male intergrades) has been worked out extensively. 
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ects (butterflies, for example) it is possible to demonstrate series 
with males and females at the extremes but with a very gradual 
transition between. Physical intersexuals can be found in prac- 
tically all animals, and the condition is often due to disease of 
the adrenal glands. The possibility that the homosexual is a psy- 
thical manifestation of such a condition at oncé suggests itself. 
Unfortunately for those who hold this view, its application to hu- 
man beings has not been confirmed. No one has ever been able 
toprove that it occurs, and homosexuals certainly do not show any 
physical signs of the concomitants that might be expected. 

An endocrine causation has always seemed a likely one, but 
here again unfortunately there is no proof. Most homosexuals 
show no evidence of glandular disease. Castration does not cause 
the condition, nor does the injection of female hormones into the 
male (or vice versa) do so. In some cases the injection of male 
hormones in 'a male has increased his homosexuality (by increasing 
the sexual urge). The excretion of hormones in homosexuals is 
ually normal. 

No discernible difference between the physique of the homo- 

sual and that of the heterosexual has been shown by any re- 
worded tests, microscopical, macroscopical, biochemical or endo- 
crine, 
There remains the psychological causation. A view is often 
advanced that homosexuality is pure degeneracy. This is used 
aa vehicle of abuse but has little scientific meaning. It has been 
suggested, for example, that the ancient Romans became de- 
generate and lost their world dominance through perverted sex, or 
iltematively that homosexuality was a symptom of their degenera- 
tion; but it is now thought that any deterioration in the Romans 
that cannot be explained by political or economic causes is better 
Attributed to malaria than to perversion. Since homosexuality 
tppears to be determined before puberty, the hypothetical de- 
Sneracy would have to have set in very early, and usually no 
other evidence can be found either of physical or of intellectual 
tkgeneracy in homosexuals. In fact, some of them are fine crea- 
tive artists and almost all are physically normal. 

Itis probable that sexual inversion goes'much deeper than de- 
ain “i is api pti pen sh is prs a E 

y appears by itself and is frequently associated with other 
| Paraphilias (i.e., abnormal sania ard of obtaining sexual 
Pleasure), Moreover, sexuality in the human being is not clear- 
l shades off. Thus A. C. Kinsey found that 35.5% of all 
Mdividuals in a series of 1,058 males had had one or more homo- 
taut! experiences, He thought that between one-quarter and 

Pas of all males in any middle-aged group had had some 
ould ee experience and that in the course of a lifetime 50% 

Unite pee in this behaviour. These statistics belong to 
tits 7 Eaa and there are no comparable ones for Europe, 
thee, elieved that a somewhat similar result would be obtained 
an enerilly accepted by psychologists that men who in nor- 
ii stances will behave heterosexually and enjoy a normal 
Dany (i women may become inverted if deprived of female com- 
ee in prison camps, in’warfare, at sea and so on). 

eid age of cases in which this occurs is not known. 

lea of psychological causation was first developed by Sig- 

te to ae who put’forward the view that homosexuality was 
al erations of the emotional development. He thought 
‘othe © main factor was an overattachment of the boy to his 
ig yg 84 hostility to his father, which would result in his mold- 
tany șoc SOnality too much on his mother and so acquiring too 

Peug nine reactions and thus-tending to behave as a woman. 
tive a eee is upheld by the fact that a large number of inverts 

Matista of an unhappy home in which the father has One 

tot be Ty or else died when the patient was young (and so 
Freud's rons available to shape his personality). Other views of 
ftom op °8**ding the development of the libido, or sexual interest, 
i through anal to phallic ea explain the behaviour of 
al, i ai indulge in oral and anal perversions. They explain, 
Talia sacSociation of homosexuality with other sexual abnor- 
Sa memp, as bisexuality, transvestitism (or the wish to dress 
er of the opposite sex) and transsexuality (the desire to 
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change sex). Bisexuality is usually considered to be undeveloped 
sexuality, with the patient fixated between heterosexual and homo- 
sexual stages; transvestitism as somewhat similar but limited to 
an identification with the mother only as far as clothes are con- 
cerned; and transsexuality as a wish to be as like her sexually 
as possible. Unconscious fear of castration also plays a part. 

Social Aspects.—Although medically inversion must be consid- 
ered an illness, there is no doubt that, particularly in large towns 
and cities, it becomes exploited as a vice. Thus homosexual prosti- 
tutes exist and maintain souteneurs much as in heterosexual prosti- 
tution. These exploit the less sophisticated and frequently black- 
mail them. This explains the fact that homosexuals sometimes 
sink down in the social scale, as suggested by G. W. Henry and 
A. A. Gross. 

Not all male homosexuals are of the outwardly effeminate type, 
and some can be dangerously violent. Crimes of jealousy, some- 
times leading to murder, are caused by this abnormality. But 
other homosexuals have made valuable contributions to society, 
notably in the field of the arts, though it is improbable that it is 
the sole or even the main cause of genius, as some homosexuals as- 
sert. Freud suggested that inversion is the cause of paranoid in- 
sanity (in which the patient suffers from delusions of persecution). 

A certain number of homosexuals are curable by psychological 
treatment, a fact that invalidates the view of its causation by 
genetic or glandular aberrations. Treatable cases are those who 
suffer from excessive timidity with members of the opposite sex 
or who have painful symptoms. Excessively feminine men are not 
suitable for psychological treatment. See also SEXUAL BEHAV- 
tour: Legal Aspects; SEXUAL DEVIATIONS. 

BrsriocrarHy.—S. Zuckermann, The Social Life of Monkeys and 
Apes (1932); R. M. and A. Yerkes, The Great Apes (1929); C. S. 
Ford and F. A. Beach, Patterns of Sexual Behavior (1951) ; A. C. Kinsey, 
Sexual Behavior in the Human Male (1948); S. Freud, Psychoanalyse 
(1922); G. W. Henry and A. A. Gross in Mental Hygiene, 22 (Oct. 
1938) ; C. Allen, Homosexuality (1958); D. S. Bailey, Homosexuality 
and the Western Christian Tradition (1955). (C. A.) 

HOMS (Kuoms; At Kuvums), a town of Libya, lies on the 
Mediterranean coast at the foot of the northern spurs of the Jabal 
Nafusah 65 mi. (104 km.) ESE of Tripoli. The headquarters of 
an administrative division of the same name (pop., 1964 census, 
136,679), Homs has well-kept public gardens, many Turkish build- 
ings, mosques, a Roman Catholic church, schools, and a modern 
hotel. Local industries include tunnyfish processing, soap making, 
and esparto pressing. The district produces dates and olive oil, 
and the good sea fishing is well exploited. 

The town of Homs was founded by the Turks and gained impor- 
tance about 1870 when the British started the esparto industry 
there. In the environs are the ruins of several Italian forts from 
World War I. Less than 2 mi. E is the ancient city of Leptis 
Magna (see Lepris), with its extensive Roman remains. 

(E. V. Cr.; X.) 

HOMS (Hms; Hems; Hums), a town of Syria, and the ad- 
ministrative centre of the muhafaza (district) of Homs, is situated 
at 1,624 ft. above sea level on a pass near the Asi (Orontes) river, 
north of the lake of Homs, and 31 mi. S. of Hamah. Pop. (1960) 
137,217. The town, set in thè midst of gardens and vineyards, 
comprises two quarters, the older built of basalt and the newer 
largely of concrete. Modern buildings include banks, hotels, hos- 
pitals, an agricultural research station and a sugar refinery. A 
government-owned oil refinery, with an annual capacity of 1,000,- 
000 tons, was opened in 1959. The ancient tell rises above the 
town and was formerly crowned by a citadel which Ibrahim Pasha 
destroyed in the early 19th century. 

Homs is a thriving market centre. Barley and onions are the 
chief local crops and the main manufactures are silks, cottons, 
woolen goods, belts and cloaks. It is an important road and rail 
junction: the desert route from Palmyra and the main Aleppo- 
Damascus road pass through the town, which is also linked through 
the mountains by road with Tripoli, Lebanon and Beirut.- Homs 
is connected by rail with Aleppo, Damascus, Tripoli and Beirut. 

Homs (anc. Emesa) is near the site of Kadesh (g.v.) (modern 
Tall Nabi Mand) which was the moving spirit behind the Syrian 
confederacies of the 2nd millennium B.C. and was the scene of the 
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famous battle between Muwatallis, king of Hatti, and Ramses H 
of Egypt in 1299 s.c. The battle was indecisive and led later to 
a peace treaty between Ramses II and Muwatallis’ successor, 
Hattusilis III (Khattushilish). 

Emesa was the site of the sun temple to Elagabalus (Heliogaba- 
lus) and was ruled by a line of priest-kings throughout the Roman 
period. The Emesene nobility achieved high office under the em- 
pire, and two of them rose to be emperor. Under Varius (emperor 
A.D. 218-222), who called himself Elagabalus on his elevation 
to emperor, the worship of the Syrian sun-god was introduced 
to Rome; Emesa was already the capital of Phoenicia-Lebanesia. 
Aurelian (270-275) made Emesa his headquarters when defeating 
Zenobia, queen of Palmyra. In 636 the city was taken by the 
Muslims and renamed Hims. A shrine and mosque erected in 
1908 honours the Arab general and miracle worker Khalid, known 
as “the Sword of Allah,” who died there in 642, The population 
of Hims remained largely Christian and constant disturbances cul- 
minated in the rebellion of 855 which was violently suppressed. 
All the churches were demolished except one, which was incorpo- 
rated in the Great mosque, and the Christians who were not exe- 
cuted were deported, The town remained a provincial centre under 
the Ottoman empire and is still noted for the fanaticism and 
turbulence of its inhabitants. After the independence of Syria in 
1946, its population increased considerably. 

The district of Homs (area 16,289 sq.mi.) had a population in 
1960 of 399,714. (M. V. S.-W.) 

HONAN (Ho-nan SHENG), one of the most densely peopled 
and historically one of the most famous of the provinces of China. 
Area 64,479 sq.mi. (167,001 sq.km.). Pop. (1957 est.) 48,670,000. 
Its name signifies “south of the river,” i.e., of the Yellow river, but 
a part of the province lies north of the river. Honan comprises 
the southwestern portion of the great plain of north China, broken 
in the west by mountains, eastward extensions of the Tsinling Shan 
axis, which have a general elevation of about 3,000 ft. (900 m.). 
The northern section of Honan was separated in 1949 to form 
the short-lived province of P’ing-yiian which was abolished and 
restored to Honan in 1952. The southern boundary of Honan 
follows in part the crest of the Ta-pieh Shan (Huai-yang Shan) 
which divides the Huai Ho from the Yangtze basin, but in the 
southwest it includes the upper valley of the Han river which 
affords direct communication with the tri-city conurbation of 
Wu-han (q,v.). 

Honan was the chief centre for the spread and dispersion of 
early Chinese culture and civilization. The open lands above the 
marshy levels of the Yellow, Huai and upper Han rivers were not 

only valuable settlement sites but controlled the lines of move- 
ment either along the Huai-Yellow river wasteland to Shantung 
province or by the Huai-Yangtze divide to the culture centres of 
the Yangtze valley. Honan was also the terminus of the corridor 
route from the west between the Shansi plateau and the easterly 
spurs of the Tsinling Shan. In earlier Chinese history sites along 
the right bank of the Yellow river, between the cities of Lo-yang 
to the west and K’ai-feng (g.v.) to the east, frequently served 
as political centres, these two cities often being the capitals, 
Hence, much of the political history of China prior to about A.D. 
1200 focused upon the Honan area. An-yang (q.v.), north of the 
Yellow river, has notable archaeological sites. 

Honan is mainly rural in character, with a large percent- 
age of the population living in villages and small towns. The 
chief urban settlements are located along the Lunghai and Peking- 
Hankow railways. The densest grouping is in the eastern section 
on the higher agricultural land. A secondary focus of population 
occurs in the upper Huai basin with Nan-yang as its centre. Honan 

normally leads China in wheat production and ranks high in the 
production of cotton, millet, tobacco, soybeans, peanuts and ses- 
ame. But the danger of drought and flood (from both the Yellow 
and Huai) constantly menaces the countryside. The Chinese Com- 
munists have done much river reclamation work on the upper Huai 
system, building detention dams, canals and irrigation systems in 
an effort to decrease flood dangers and mitigate drought problems. 

The main earlier industrial development had been the growth of 

coal mining in northern Honan and the establishment of agricul- 
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tural processing industries in the towns along the rail 
After 1952 the old cities along the Yellow river, K’ai-fen oy j 
chow (Cheng-Chou; g.v.) and Lo-yang (q.v.), began n heng, 
industrially. Chengchow (pop., 1958 est., 785,000), at the in 
section of the Lunghai and Peking-Hankow rail systems Re 
the provincial capital in Oct. 1954 and is growing rapidly Hs! 
industrial suburb taking shape in the western outskirts, Teni, 
mills, machinery plants, power plants at dams along the Yaw 
river and added agricultural processing factories were built in the 
late 1950s and early 1960s. Some of these projects were designed 
to serve both power development and flood-navigational control ¢ 
the Yellow river. The 30-mi,-long People’s Victory canal, an inj 
gation and communication project, links the Yellow river north oj 
Chengchow with the Wei Ho at Hsin-ch’iang (Sinsiang), Despite 
industrial developments, Honan’s manufacturing patterns still con. 
tinue to revolve around the processing of agricultural products 
notably cotton, flour and oilseeds, If the trend of industrialize 
tion continues, however, Honan is certain to show increasingly 
complex industrial patterns and a marked shift. in population ds. 
tribution through increased urbanism, (J.E SR) 
HONDECOETER, MELCHIOR D’ (1636-1695), Dutch 
painter who specialized in bird studies, was born at Utrecht, Old 
historians say that he was the grandson of Gillis and son of 
Gysbert Gillisz d’Hondecoeter, as well as the nephew by marriage 
of J. B. Weenix who certainly influenced his style. As to Gysbet 
and Gillis, however, it is uncertain that they were father and son, 
since both were registered as painters at Utrecht in 1637. Melchior 
lived at The Hague (1659-63) and at Amsterdam, where he mat 
ried in 1663 and lived till his death on April 3, 1695. 
Melchior d’Hondecoeter chose birds as his subject, perhaps be 
cause his father had painted birds or because his uncle Weetit 
taught him to study the feathered tribe. Melchior, however, b 
gan his career with a different specialty from. that by which be 
is usually known. De Stuers affirmed that he produced sea studies, 
He acquired celebrity, however, as a painter of birds, which be 
represented vividly, Without the brilliant. tone and high finish 
of Jan Fyt, his birds are full of action; and it was said nt 
displayed the maternity of the hen with as much tenderness a 
feeling as Raphael, the maternity of Madonnas. Few of his ple 
tures are dated, though more are signed. Among the former should 
be noted the “Jackdaw Deprived of His Borrowed be 
(1671) ; “Game and Poultry” and “A Spaniel Hunting a Parti a 
(1672); and “A Park With Poultry” (1686). Hondesotlt 
earliest works are more conscientious, lighter and more transpatél 
than his later ones. 
of eye, giving the motion of birds with great s) Nett 
Hondecoeter, in great favour with the magnates of the ee 
lands, became a member of the painters’ academy at The t Loo, 
in 1659. William III employed him to paint his menage’ a i 
and the picture, acquired by The Hague museum, shows tle, de 
could overcome the difficulty of representing India’s il 
phants and gazelles. But he is better in homelier wor ah, 
which he adorned the royal châteaux of Bensberg and Oran! 
at different periods of his life, plic ocup 
HONDURAS (ReEptstica pe HonpurAs), à repu» 5 Jne 
ing the central portion of Central America, with ota 
400 mi. (650 km.) on the Caribbean sea and a frontage cean. Ht 
50 mi. (80 km.) on the Gulf of Fonseca, on the Pacific Sout 
is bounded on the north by the Caribbean sea, on ei Salvador 
by Nicaragua, qn the south by the Pacific ocean ane (1140 
and on the west by Guatemala. 


pirit and accuracy, 


Area 43,277 sqmi- 


and Guatemala, which has a short Caribbean C0% h 
strategic Bay Islands (g.v.; Islas de la Bahía), abou fter 8 
the north coast, became part of Honduras: in 1859 # 
dispute with Great Britain. 


At all times he is bold of touch and sut i 
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The easternmost extension of Honduras is Cape Gracias a Dios, 
where the Caribbean coast line of Central America turns abruptly 
quthward. The frontier with: Nicaragua, which was delineated in 
1906 and reaffirmed by a decision of the International Court of 
ystice in 1960, runs through a sparsely inhabited territory along 
ihe Rio Segovia (or Coco or Wanks). (See History, below.) The 
joundary continues southwestward from an upper tributary of 
the Segovia across the continental divide to the eastern end of 
the Gulf of Fonseca. There, for a short distance, Honduras fronts 
on this great arm of the Pacific, holding sovereignty over the is- 
lands of Tigre (where its Pacific port, Amapala, is situated), 
Teate Grande and Gueguensi. The boundary line with El Salva- 
dor starts at the mouth of the Goascoran river and follows an 
iregular line through the mountains, first in a northerly and then 
ina westerly direction, to a point directly west of Ocotepeque; 
there the boundaries of Honduras, El Salvador and Guatemala 
meet. 

The boundary line between Honduras and Guatemala was in 
dispute from the early days of the Spanish regime until the 20th 
century, With the development of the banana industry, conflict- 
ing concessions by the two governments brought the issue to a 
head in 1927, but threatened hostilities were averted by United 
States mediation and an eventual arbitration by that country, 
Costa Rica and Chile. 

This article is divided into the following sections: 

I, Physical Geography 

Il. Geographical Regions 

IIL, The People 

IV. History 

V. Population 

VI. Administration and Social Conditions 

VIL. The Economy 
Further aspects of Honduras may be found in short articles on 
cls and more important cities. See also CENTRAL 

ICA, 


I. PHYSICAL GEOGRAPHY 


The general aspect of the country is mountainous. Although the 
southern part of Honduras close to the Pacific is of volcanic 
king no active volcanoes exist. No clear-cut pattern of moun- 

trends is apparent. Some tendency for ranges in the northern 

ba of the country to trend southwest-northeast is apparent, en- 

ie extensive valleys, but many transverse ranges also exist. 

mH aan part, mountains are prolonged commonly toward 

iar b and northwest, whereas the central part is constituted in 
y a dissected upland with numerous small peaks. 

ie aea general the geological formations in Honduras 
of Pest an east-west orientation. Except for a narrow plain 
ig Bens alluvium, bordering the Gulf of Fonseca, the moun- 
indesiti southwestern Honduras consist of alternating series of 
uci Sane and lava flows of Tertiary age. From west of 
theta pa eastward are broad areas of Triassic and Cretaceous 
totntain, (granite) and metamorphic rocks, forming the many 
Consist Sipe The northern mountains, east of the Ulúa basin, 
temate b re-Cambrian, or possibly Paleozoic, crystallines with 
Mranitic ene of Cretaceous sedimentary rocks and Cretaceous 
onduras Dar between ranges of older rocks. Northwestern 
der Cretan large areas of Tertiary andesitic tuffs and lavas, 
te eras: sedimentaries and, in the sierras near Guatemala, 
Coastal lai granitic intrusions. Narrow stretches of northern 
the wide ains, the broad Ulúa-Chamelecón and Aguán valleys and 
ents pe coastal plains consist chiefly of Pleistocene sedi- 

Relief a CPt alluvium. Ì 
out 60, se Drainage.—Flat to undulating plains comprise 
Mains, U of Honduras. Bordering the Gulf of Fonseca, low 
Steams san 25 mi. wide, are fairly well drained by many short 
“urces Ji the Goascoran, Nacaome and Choluteca rivers, whose 
thing ty © #2 high mountains, Narrow, poorly drained coastal 
Stean, Ati. north, separated by mountain spurs that reach the 
Con; agu. 8e with the alluvial plains of the Ulia-Chamelecén, 
ti. Wide ine and Aguan rivers, The Ultia-Chamelecén plains, 30 

itary Te lower portion, extend 65 mi, inland. The Ulúa and 
Jicatuyo, rising near El Salvador, are over 250 mi. long 
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SURFACE FEATURES OF HONDURAS. THE COUNTRY IS CHIEFLY MOUNTAIN- 
OUS, WITH WIDE FRONTAGE ON THE CARIBBEAN SEA AND A NARROW PACIFIC 
OCEAN SHORE LINE 


and navigable by light-draft boats for r50 mi. The Agudn- 
Mangulile may be ascended by small boats for 50 mi. The low- 
level eastern plains, 70 mi. wide in places, have large coastal 
swamps and lagoons; Laguna de Caratasca is 41 mi. long and 14 
mi. wide. Long rivers are the Patuea and Segovia or Coco (q.v.) ; 
the latter, rising within 50 mi. of the Gulf of Fonseca and flowing 
eastward for 300 mi. (491 mi. including headwaters), is navigable 
by small vessels for 200 mi. Highlands, comprising 80% of Hon- 
duras, consist of many high mountain ranges, reaching 8,000 ft. 
in the west, and deep structural basins in which are canyonlike 
valleys. Many basins, the largest being the Humuya, 32 mi. by 
16 mi., lie 2,000 to 5,000 ft. above sea level. 

Climate.—The climate is generally hot, with high humidity in 
the tropical coastal lowlands becoming modified by altitude toward 
the interior. Lowlands below 1,500 ft. have mean annual tempera- 
tures between 26° and 28° C. (79° and 82° F.). The north coast 
is occasionally affected from October to April by “northers”—cool 
northern winds of continental origin. Mountain basins and valleys, 
from 2,000 to 4,000 ft., have mean annual temperatures between 
19° and 23° C. (67° and 74° F.). At Tegucigalpa, located on hilly 
terrain at an altitude of 3,200 ft., the rainy season starts in May 
and continues until the middle of November with temperatures 
sometimes reaching 32° (90°) in May and dropping to 10° (50°) 
in December, the coolest month. Around 7,000 ft., mean annual 
temperatures are about 14° (58°). In the northern and eastern 
coastal and alluvial plains and on adjacent mountains mean annual 
precipitation ranges from 70 to 110 in. or more, with a less rainy 
(but not rainless) season from March to June; these areas occa- 
sionally have summer hurricanes with strong winds and heavy 
rains. Pacific plains and mountain slopes get 60 to 80 in. of rain 
annually, but there the months December to April receive little or 
no rain, Interior sheltered mountain basins and valleys get 40 to 
70 in. annually, with December to April having little rain. Interior 
higher mountains have a longer wet season and receive consider- 
ably more rain. 

Vegetation.—In eastern Honduras the coastal and lagoon 
swamps have mangrove and palm forests, and west of these are 
low rainy sandy plains with pine-savanna (Pinus caribaea) forests, 
extending inland for 40 mi. or more. West of the pine-savanna 
forests, in low valleys and on lower mountains, rainy all year, and 
on the low rainy northern mountains, are broad belts of dense 
evergreen broadleaf forests with many species of large trees, in- 


- cluding mahogany, lignum vitae, Spanish cedar, balsa, rosewood, 


ceiba, sapota (yielding chicle used for the base of chewing gum), 
Castilla rubber, etc. The high rainy mountain slopes of highland 
Honduras support excellent oak-pine forests. The interior high- 
Jand basins and valleys have open, dry deciduous woodlands and 
temperate grasslands. The Pacific plains and adjacent mountain 
slopes have deciduous tropical forest and savanna. Mangrove oc- 
cupies the low coastal swamps. 

Animal Life—In the native animal life of Honduras insects, 
birds and reptiles are most numerous, There are many species of 
butterflies, moths, beetles, bees, wasps, spiders, ants, flies and 
mosquitoes. Many of these are beautifully coloured. Many spe- 
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non-Spanish-speaking Indians, such as the Jicaques, Mosi 
Zambos and Payas, but they are declining in numbers, TE 
Islands of the Atlantic coast are populated mainly by descen 
of Negroes and Caribs and by white Protestants of English 
traction, who dominate the political, social and economic ius 
tutions. Negroes, mostly from Jamaica, were introduced jn 
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cies of land birds are common. -Waterfowl in large numbers in- 
habit the coastal areas. Crocodiles, snakes, lizards (giant iguana 
and others) and turtles are in the tropical forest areas. Bears, 
pumas, leopards and panthers are rarer but may be found in the 
hills. Fish and mollusks are abundant in lagoons and coastal 
waters, but the annual catch does not exceed 400,000 1b. 


II. GEOGRAPHICAL REGIONS 


Honduras may be divided into four distinct geographical areas: 
(1) the eastern lowlands and eastern mountain slopes; (2) the 
northern coastal and alluvial plains and coastal sierras; (3) the 
central highlands; and (4) the Pacific lowlands and lower moun- 
tain slopes. 

The Eastern Lowlands and Eastern Mountain Slopes.— 
These are hot and rainy all the year and densely forested. This 
region embraces about 20% of the country’s area but its popula- 
tion, all rural, comprises only 5% of the national total, For 
transportation it depends almost entirely on boats that use the 
many rivers, lagoons and coastal waters. Chief economic activi- 
ties are lumbering, forest gathering, primitive subsistence agricul- 
ture and fishing. The lagoons and coastal waters are the chief 
fishing grounds of the country. 

The Northern Coastal and Alluvial Plains and Coastal 
Sierras.—The plains are artificially drained in part and the entire 
region embraces about 13% of Honduras and about 20% of the 
nation’s population. The nation’s three railways are confined to 
this north coastal region which has four of the five important 
ports of the country; Puerto Cortés, the leading port, is con- 
nected with Tegucigalpa in the highlands via the Inter-Ocean 
highway. The coastlands with their productive clay loam and 
sandy loam soils produce all the bananas exported from Honduras 
and at least half the rice and cassava. The area is significant in 
the production of corn, beans, cattle, poultry and swine and manu- 
factured articles, the last especially in San Pedro Sula (q.v.), the 
second city in Honduras. 

The Central Highlands.—Extending northwest-southeast 
from Guatemala to Nicaragua, the highlands comprise about 65% 


of the national territory and have 70% of its population. This 


region consists of rugged mountain ranges and intermontane basins 
and deep valleys between 2,000 and 5,000 ft. in altitude. The 
- population is concentrated chiefly in basins and valleys, many of 
which have fertile soils derived from lavas and volcanic ashes. 
There are road connections with both coasts via the Inter-Ocean 
highway. The region produces all the nation’s coffee, tobacco, 
potatoes and wheat and the bulk of its corn, sorghum, beans, fruits, 
vegetables, cattle, poultry, swine and minerals. 

The Pacific Lowlands and Lower Mountain Slopes.—These 
comprise only about 2% of the national area and have only 5% of 
the population. The region, level to hilly, has fertile alluvial and 
other soils derived from lava and volcanic ashes. Although small, 
it produces all the country’s sesame seed, the bulk of its cotton 
and small amounts of corn, sorghum, and cattle, swine and poultry 
products. The Inter-American highway from El Salvador to 
Guatemala crosses the region and Tegucigalpa can be reached via 
the Inter-Ocean highway. (C.F. J.) 


Ill. THE PEOPLE 


Honduras is predominately a mestizo (mainly Spanish-Indian) 
country. According to the 1950 census, ethnic distribution was 
as follows: mestizos 91%; Indians 6%; Negroes 2%; and whites 
1%, Although there is no racial discrimination of an institutional 
or governmental nature and very little in social relations, the 
ruling upper middle classes tend to be lighter skinned than the 


northern coastal area to work on the banana 


lantati 

English is now widely spoken, Their pester is BAS is i 
There are very few Negroes in the urban centres of the interior 
A pronounced shift in population took place in the early decades 
of the 20th century from the cool, pine-forested mountains and 
plateaus and fertile valleys of the interior to the hot, humid north 
coast where economic opportunities, were afforded by the Unite} 
Fruit company. In later years, shifts back to the area of mop 
pleasant climate took place. 

Roman Catholicism is the predominant faith, and freedom toll 
creeds is guaranteed by the constitution. No religion is state sp 
ported, See also INDIAN, Latin-AMERICAN, (W. S. $s) 


IV. HISTORY 


Centuries before the white man came to the new world, Ho 
duras was the original homeland, along with Guatemala, of the 
remarkable Maya people, the pioneers. of higher civilization in th 
Americas. But when Columbus, on his fourth voyage, touched the 
Honduras coast (1502) the Mayas had deserted Copán, Quirigul 
and other Honduran sites for lands in the Yucatán peninsuli, 
where the conquistadors found them a short time later, (See 
Maya INDIANS.) 

Honduras, though largely unexplored, became a bone of car 
tention between the Spaniards of Mexico and the Spaniards o 
Panama. Hernán Cortés (g.v.), conqueror of Mexico, considered 
that it lay within his sphere and when word came that Gil Gonzi 
Dávila, acting under orders of Gov. Pedrarias Dávila of Pamma, 
was colonizing the area, Cortés countered by sending his. lie 
tenant, Cristóbal de Olid, to expel the intruder, Olid arrived, 
bested Dávila and then set himself up as independent of Cortés 
This brought Francisco de las Casas from Mexico. ‘Then Cott m 
fearing that Casas might succumb to a like temptation, made! 
memorable overland march to Honduras. After some exploratit 
and looting he returned to Mexico the next year (1526). og 
rule was inaugurated but settlements were soon engaged in rivaltié 
for wider authority. Pedro de Alvarado (g.v.), another ae 
lieutenants, was sent in 1536 to restore order. He foai 5 
Pedro Sula in the valley of the Ulúa, and later Comayagt A 
the first capital of Honduras, was established in-the Cor ot 
valley by Alonso de Caceres. This period was marked by Hes 
struggles against Lempira, the Indian chieftain who for mer 
cessfully resisted the Spanish advance into the interior. ston 
now designates the monetary unit of Honduras and is 4” 
symbol of liberty and valour. f 

Colonial Pii 1539 Honduras, along with the ian 
provinces of the Central American strip, was incon 
the captaincy general of Guatemala, and it remained à m colonii 
administrative division of the Spanish Indies through ; brought t 
period. In the 1570s a silver strike in the highlands | mportati 
rush of prospectors which resulted in the rise of an a 
population centre at Tegucigalpa (g.v.). The coastal uccan 
the Caribbean became a rendezvous for the pirates an thead f 
who preyed on the Spanish treasure ships and attacker n 
ports. Later the region, with its fine logwood fores trolled $ 
the English, who by the end of the 18th century com ica 
Mosquito Coast (g.v.) from the San Juan river, 2D resell 
to Belize, and also the Bay Islands offshore. The Spani 


lower classes. The mestizos of Honduras are generally darker 
and more Indian in appearance than those of certain other Latin- 
American countries such as Chile, Uruguay and Argentina. Mes- 
tizos predominate in every department but Intibucd and the Bay 
Islands. The greatest concentrations of Indians live in Intibucá 
(about 30% of the national total) and La Paz (about 18%). 
These two departments, located in the southwest near the Guate- 
malan border, coincide roughly with the important Indian centres 
of the pre-Spanish period. There are small, isolated groups of 


this trespass but were unable to oppose it effectively. jut 
Independence. In 1821 Mexico won its indepen f 
Spain, and on Sept. 15, 1821, the Central American D ; 
prising the captaincy general of Guatemala also p A enpi 
independence. In 1822 they became part of the Me 1's doit 
of Agustin de Iturbide (g.v.), but following the lat ‘a federi 
in 1823 they broke away to form the Central Amen nal at 
(g.v.). Manuel José Arce, the first president, faced ats Gull 
possible task in trying to weld the five states (Hom 
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wala, El Salvador, Nicaragua and Costa Rica) into a functioning 
writ, Serious unrest began to show as early as 1826 and in 1829 
Arce resigned. In 1830 Francisco Morazán was elected to head 
the union. Morazin was a Liberal whose impact on his native 
Honduras and on the confederation was in terms of liberalism, one 


of the principal goals of which was the curtailment of the power, 


and age-old privileges of the church and the clergy. By the late 
1830s the Conservative opposition proved too much for Morazán. 
The confederation collapsed and the Central American states as- 
smed the status of independent nations. Honduras declared its 
absolute independence Nov. 5, 1838. Rafael Carrera (q.v.) as- 
amed the leadership in Guatemala; the Conservatives in Hon- 
duras took control under the leadership of Francisco Ferrera, who 
yas inaugurated as the first constitutional president Jan. 1, 1841; 
Morazán, who had gone to El Salvador, finally withdrew. 

The domination of the Conservatives, in Honduras and generally 
throughout Central America, lasted until the 1870s. The church 
was restored to its former commanding position. In 1861 the 
Honduran government signed a concordat with the Holy See, as 
Guatemala had done a few years before. The ascendancy of 
Justo Rufino Barrios (qg.v.) in Guatemala (1871-85) influenced a 
return to liberalism in Honduras where Marco Aurelio Soto, a 
liberal, assumed the presidency (1876), A new constitution 
(1880) sought to undo the work of the Conservatives. Five years 
liter, Barrios attempted to revive the old Central American union 
butin resorting to force he overstepped himself. Liberals in Hon- 
duras and elsewhere proved to be nationalists first and blocked this 
attempt at domination by Guatemala, This resulted in a return 
to power by the Conservatives almost everywhere. 

Later Developments.—During the turbulent second half of the 
Wth century, Honduras was often disturbed by interference from 
Guatemala. In the first decade of the 20th century meddling came 
ftom another quarter, the current strong man in Nicaragua, José 
Santos Zelaya (q.v.), who put Miguel Davila into the Honduran 
Presidency, This interference led in 1911 and 1912 to something 
more serious than the periodic revolutions. U.S. Pres. William 
Howard Taft was pressured to send in marines to protect U.S, 

mana investments which by this time had grown considerably. 
The earlier Cuyamel company had been joined first by the Stan- 
dard Fruit company and then by the United Fruit company in ex- 
Pliting this Honduran product; all three had made large capital 
Outlays in the form of improved port facilities, railroads, workers’ 
settlements and similar developments in the plantation area, the 
Bin region along the Caribbean coast. 7 
ys ak Honduras followed the lead of the United States and 

i war on Germany but took no active part. Political up- 
hi eed after World War T. In 1932, after years of un- 
ent Tong man, Gen. Tiburcio Carias Andino, was elected presi- 
a a office which he held until 1949. Carias dealt with several 

ps Tevolutions during his term of virtual dictatorship. 
ih eiD declared war on Japan Dec. 8, 1941, and on Germany 
Sioned x ec, 13. Lack of shipping during World War II occa- 
Riis a economic distress. Export surpluses of bananas, 
tn isk, copra piled up, leading to widespread unemployment 
tun et unrest, However, the government was able to 

PE è self and promulgated some beneficial reforms. The 
augurated uit company increased wages for its employees and m 
Hbre naa new enterprises, such as the planting of mts 
eg trees and the raising of the tropical fibre-yielding 
ltr the “a. Carfas survived a revolution in 1947, but two years 

Combination of two rival parties proved his undoing. 
ition gue assumed control and sought to restore con- 
ees, 

by wu 954 and 1956 there was a short-lived dictara hin 
tiong the ozano Diaz, During this regime a ten-week T 
thet by Mee of the United Fruit company, fomented Te í 
Bve the 3 Menace ts! led to a new labour code x an 
pite at ers the right to organize and to bargain collec Ky 

ive fave gains on the labour front, Hondurans a re 
bloodless cae the Lozano Diaz regime. He was unseated by i 
ish Sup in Oct. 1956, and a three-man junta took control 
untry. The junta, headed by Col. Héctor Caraccioli, 
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quickly won the confidence and support of the people and very 
soon had the recognition of almost all other governments. It ruled 
with moderation and, according to its promise, took steps for the 
election of a constituent assembly, set for Sept. 1957. Earlier in 
that year there was a border dispute with Nicaragua over rival 
territorial claims to an area north of the Segovia river which 
flows eastward to the Atlantic. Prompt action by the Organization 
of American States prevented hostilities. A 1960 decision by the 
International Court of Justice awarded the area to Honduras. 

In the September election there was a minimum of official inter- 
ference and a lack of disturbance throughout the country. The 
constituent assembly met in October, drafted a constitution and 
availed itself of the power, written into the constitution, to choose 
the first president. The Liberal leader, Ramon Villeda Morales, 
was elected. He took office on Dec. 21, 1957. His first official 
act was to proclaim the new constitution in force; this replaced the 
1936 constitution, suspended in Dec. 1954. 

On Oct. 3, 1963, ten days before the scheduled presidential elec- 
tions, Morales was deposed by a military coup led by Col. Osvaldo 
López Arellano. Declaring that Morales and his party had failed 
to recognize the dangers posed by “Communist agitators,” López 
declared himself head of state, dissolved the legislature and can- 
celed the elections. A nationwide election of delegates to form a 
constituent assembly, held early in 1965, resulted in victory for 
the supporters of López Arellano. The assembly convened in 
March 1965 and elected Lépez Arellano president of the country; 
it also approved a new constitution, which differed little from the 
one drafted in 1957. (J. F. By.) 


V. POPULATION 


The official census of population of 1961 was 1,884,765, with 
a density of 43.6 to the square mile. The rate of increase (doubled 
in 30 years, from 892,887 in 1927 to 1,768,906 in 1957) was more 
than twice that of the world in general. As in Latin America gen- 
erally, this population growth is greater in the cities than in the 
rural areas. Tegucigalpa (q.v.), the picturesque capital, had a 
population (1961) of 134,075. The second city is San Pedro 
Sula with a population (1961) of 58,632. Smaller cities include 
Puerto Cortés, Choluteca, La Ceiba, Santa Rosa de Copán, Tela 
and Comayagua. 

The liberal agrarian laws of Honduras encourage most of the 


Population of Honduras (1961) 


me Area | Population | Density 
Departments (capitals in parentheses) (gmt) Poet \(per sq.m.) 
census) 

Atlántida (La Ceiba) . 1,641 92,914 56.6 
Bay Islands (Roatan). 101 8,961 88.7 
Choluteca (Choluteca) . 1,626 149,175 91.7 
Colón (Trujillo) T 3,426 41,904 12.2 
Comayagua (Comayagua) . $ 2,006 96,442 48.1 
Copán ‘Canta Rosa). os! eed ere. 1,237 126,183 102.0 
Cortés (San Pedro Sula) ao wate te 1,527 200,099 131.0 
El Paraiso (Yuscarén). . + 2,787 106,823 38.3 
Francisco Morazán (Tegucigalpa) 3/068 284,428 92.7 
Gracias a Dios (Brus Laguna) ` 6,421 10,905 1.7 
Intibucá (La Esperanza) ` 1,186 73,138 61.7 
La Paz (La Paz) . . =» . 900 10,600 67.3 
Lempira (Gracias) . . o 1,656 111,546 67.4 
‘Ocotepeque (Nueva Ocotepeque) 649 52,540 81.0 
Olancho (Juticalpa) = = = o 9,402 110,744 11.8 
Santa Bárbara (Santa Bárbara) . 1,975 146,909 74.4 
Valle (Nacaome) . . + «+ 604 80,907 134.0 
Yoro (Yoro) . . + «+ 3,065 130,547 42.6 

Total . 43,277 1,884,765 43.6 


people (about 69%) to live in the rural areas and exploit subsist- 
ence farms or engage in small cattle-producing enterprises. 


VI. ADMINISTRATION AND SOCIAL CONDITIONS 


Constitution and Government.—Since acquiring indepen- 
dence, Honduras has been described constitutionally as a demo- 
cratic, representative, unitary state with power divided among leg- 
islative, executive and judicial branches. The country has had 16 
constitutions, the latest having gone into effect in March 1965. As 
in most Latin-American countries, there is frequently a wide gap 
between what the constitution says about government and politics 
and what happens in practice. Thus, power has frequently been 
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mobilized and changed by violent, undemocratic means. Peaceful 
methods have included imposición. (“rigged election”), candidato 
único (“single candidate”) and continuismo (continuing the presi- 
dent in power beyond his legal tenure), Although the legislature is 
given the power to pass laws, practically all important legislation 
is drafted by the executive and his assistants. The congress in 
theory has great authority to check the administrative activities of 
the president, but only in the period 1925-31, when several cabinet 
ministers appointed by the president were forced to resign through 
censure, was such authority effective. The election of Carias in 
1932 re-established strong, centralized dictatorial government and 
the constitutions of 1936 and 1957 forbade congress to censure any 
cabinet member appointed by the president, Honduras has a sin- 
gle-house legislature with single-member districts based on a ratio 
of one deputy for each 30,000 inhabitants. The constitution of 
1965 fixed the number of deputies at 64. The congress convenes 
each year on Nov. 21 for 100 days. The sessions can be extended 
to 150 days, and special or extraordinary sessions can be called. 
All men and women who are citizens and over 18 years of age are 
permitted to vote, and a national electoral council, created in the 
constitution of 1957, supervises elections. Suffrage was extended 
to women in 1955. The president is elected directly by popular 
vote for a period of six years with a second term prohibited. 

The justices of the supreme court are elected by the congress 
(art. 217) for six years. The supreme court exercises centralized 
control over the lower courts, including the appointment of the 
justices of the appellate courts, the judges of letters (courts of 
original jurisdiction), labour judges and others, The supreme 
court has original and exclusive jurisdiction to declare acts of the 
legislature unconstitutional (art. 237). The departments are sub- 
ject to the control of the central government, but the constitution 
declares that the municipalities are autonomous. 

By the 1960s Honduras, like most other Latin-American coun- 
tries, had moved more and more in the direction of the interven- 
tionist or welfare state. There are a number of provisions in the 
constitutions of 1936, 1957, and 1965 which give the central gov- 
ernment great power to direct and regulate social relations and 
the economic system. In Feb. 1955 the Honduran basic labour 
code came into effect. It granted the right to work, minimum 
wages, an eight-hour day and 48-hour week, freedom of unioniza- 
tion, collective bargaining, conciliation and the right to strike. 

Education.—The Honduran educational system follows the 
European model of centralized control through the ministry of 
education. According to law, education is free and compulsory 
for all children from ages 7 to 15. Efforts have been made to 
combat illiteracy, which in the 1960s was probably more than 
60% for those 10 years of age and over. The National university 
in Tegucigalpa (founded 1847) had an enrollment of about 2,000 
in the mid-1960s. (W. S. Ss.) 
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TEGUCIGALPA VIEWED FROM SURROUNDING HILLS 


HONDURAS— HONE 


Vil. THE ECONOMY 

Production—The economy of Honduras is essentially agric, 
tural. The two large U.S. banana companies (United Fruit, 
erating through its subsidiary the Tela Railroad company. 
Standard Fruit company) on the north-coast Plantations ha 
about 5% of the nation’s agricultural lands, provide 20% of A 
national income, 50% of all agricultural production, 60% of a 
export value and 13% of government income. But Panama dis. 
ease, affecting the roots, and sigatoka (leaf spot) have hamper 
cultivation. The industry is closely tied to railways and cea 
shipping. 

Corn (maize) is the chief staple foodstuff. grown by Honduran 
farmers and occupies more than one-half of all cultivated land. 
Sorghum, beans and rice are also common crops, Although wheat 
is grown in the highlands, considerable quantities of grain and 
flour are imported to meet domestic requirements, 

Important export crops, other than bananas, are coffee beans, 
abaca fibre (manila hemp), tobacco and coconuts, ‘Pasture up 
lands are very extensive in the interior; exports. of cattle and 
swine go principally to El Salvador. The extensive pine forests 
were attacked by disease in the 1960s, and mahogany, the tradi- 
tional timber exported, was declining in importance. Largdy 
unexploited mineral resources are considerable and include anti 
mony, iron, coal, mercury and copper. Production of silver and 
gold has remained of some importance, and lead and zinc are pro 
duced in commercial quantities. 

Foreign Trade.—Exports average more than $70,000,000 
(140,000,000 lempiras) annually, Imports are about the same. 
Somewhat more than 50% of the exports generally go to the 
United States, while slightly less of the imports come from tht 
country. Bananas account for about 45%-60% of the exports 
and coffee for 20%-25%,. 

Finance.—The Honduras monetary unit is the lempira, ste 
bilized after 1934 at two to the U.S. dollar. Two private banks 
operate in Honduras: Banco de Honduras, locally controlled, ad 
Banco Atlantida, which is U.S, capitalized. In 1950 two Honduran 
government banks, the Banco Central de Honduras and the Banti 
Nacional de Fomento, were inaugurated. The former centralized 
the financial operations of the e and became the only bank af 
currency issue. The Banco Nacional de Fomento was intend 
primarily to grant loans for agricultural development, 

Transport and Communications.—Honduras has less than 
100 mi. of public-service railroads, The two fruit companies oi 
an additional 800 mi., which are confined to the north coast 
banana region and provide some passenger transport facilities. P 

The Inter-American highway, running from El Salvador ° 
Nicaragua, cuts across southern Honduras for about 100 eH 
branch highway leaves it at Jicaro Galán and runs north thro 
Tegucigalpa to the north coast. 

Air transportation is of great importance within 
is frequently the normal means of conveyance for pass 
freight. International service also is important. 

See also references under “Honduras” in the eG Gn) 

$ i) 

BrstiocrarHy.—V, Wolfgang Von Hagen, The Jicaque (Tor 
Indians of Honduras (1943); G. B. Reyna, Honduras (198045 Robert 
S. Stokes, Honduras: an Area Study in Government 1950 ” ags) 
S. Chamberlain, The Conquest and Colonisation of Hondurt ydyn 
J. P. Coghill, Economic and Commercial Conditions M Repl 
(H.MS.O., 1954); Adolfo Rubio Melhado, Geografia de la samen 
de Honduras (1953); U.S. Department of Commerce, inves 
Central America (1956); Richard N. Adams, Cultural 
Panama-Nicaragua-El Salvador-Honduras (1957); V. c 
Honduras (1959). Current history and statistics are SUM 
nually in the Britannica Book of the Year. 


HONDURAS, BRITISH: see BRITISH Honpuett Jeadet 

HONE, PHILIP (1780-1851), U.S. businessman, onal pis 
and diarist, was born in New York City, on Oct. 23, vg aut? 
first venture in business, as a partner in his older brother e 
house, enabled him to build up a fortune by 1821. in easte 
turned to politics and to the anthracite-coal industry a or 
Pennsylvania, and during the late 1820s he became ® F tpe ft 
the development of canals and railroads.: He import stout 
locomotive to be run on an American railroad, the famo 


Honduras and 
engers al 


^ puilt at Stourbridge, Eng. It made its trial run on 
1829, but failed because of the weakness of the tracks. 
less. the effort encouraged later experiments in railroad 
. Honesdale, Pa., was named in his honour. 
main distinction in politics lay in his election as mayor 
rk City in 1825, the year the Erie Canal was opened. 
rtant, however, was his role in promoting the growth of 
arty in New York State. His voluminous diary in 28 
o less than 2,000,000 words is preserved by the New 
storical Society and is considered to be the best single 
of source material on New York City from 1828 to 1851, 
„died in New York on May 5, 1851. 
Allan Nevins (ed.), The Diary of Philip Hone, 2 yol. (1927). 
x (H. E. Bar.) 

WILLIAM (1780-1842), English writer and book- 
who in his works attacked contemporary social and political 
» was born at Bath on June 3, 1780. An autobiographical 
ent, written in 1838 (published 1841), gives details of Hone’s 
0 years. He had no systematic education and was taught to 
the Bible, From his 13th year he worked in various 
offices in London and Chatham and in 1800 married 
ohnson, By 1796 he had become interested in radical poli- 
ined the London Correspondence Society, which advo- 
ical reform. He opened in 1800 a circulating library, 
ks and prints for sale, in Lambeth; but his business ven- 
er prospered. In the next few years he was twice bank- 
Tn 1806 he and a Dutch friend, John Bone, having studied 
ry of savings banks, opened a combined bank, insurance 
d employment agency, but this failed, as did their next 
e, a bookselling business. Hone then became clerk to a 
oneer and, in 1811, auctioneer to the trade. 
indifferent health and constant financial troubles, Hone 
increasingly concerned with reform, In 1814-15 he in- 
ed conditions in the lunatic asylums and in 1815, in his 
the Traveller, attempted to exculpate Eliza Fenning, a 
irl who was executed, almost certainly unjustly, for at- 
d poisoning. From Feb. 1, 1816, to Oct. 25, 1817, Hone 
hed the Reformists’ Register, a 2d. weekly attacking political 
In it he continued to support his hero William Cobbett 
after the latter’s flight to America, In 1817 he published 
Satires in the form of parodies of the Prayer Book: The 
John Wilkes’s Catechism of a Ministerial Member, The Po- 
Bist Litany and The Sinecurist’s Creed. Ostensibly for “profane 
lication,” really for political reasons, Hone was prosecuted. He 
hued to write his Register while in prison awaiting trial. The 
held on successive days before special juries, the first 


orough—have been called a landmark in the history of the 
Despite adverse summing up, Hone’s defense of himself 
sful, and he received an ovation on his acquittal. 
ne co-operated with the artist George Cruikshank in several 
Political satires, The Political House That Jack Built 
Went into 54 editions; other squibs include The Queen's 
ial Ladder (1819), supporting Queen Caroline, and 
Ricordo (1820), But Hone remained an antiquarian at 
d published various compilations of recondite information. 
Day Book, dedicated to Charles Lamb, appeared in 104 
ats in 1825-26, the Table Book from Jan. to Nov. 1827 
ear Book in 1831-32, Despite their popularity, these en- 
§ works were not financially successful and Hone was 
in the King’s Bench Prison for debt from April 1826 until 
dof 1828, when he was declared bankrupt and released. In 
g Apr Set him up in a coffeehouse but this too failed, and 
eee one’s remaining working life was spent as subeditor of 
est weekly, He had experienced a religious conver- 
athe and became a prominent Congregationalist. He died 
Fy on Nov. 6, 1842. 


W. Hackwood, William Hone: His Life aad Frere 


NEGGER, ARTHUR (1892-1955), French-born Swiss 


closely associated with the modern movement in French 
during the first half of the 20th century. Born at Le Havre, 
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ec, 18) presided over by Justice Abbott, the others by Lord 
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March 10, 1892, he studied at the Paris Conservatoire under André 
Gédalge, Charles Widor, and Vincent d’Indy. He first came into 
prominence immediately after World War I as a member of the 
group of young composers known as “Les Six” (the others being 
Germaine Tailleferre, Francis Poulenc, Darius Milhaud, Georges 
Auric, and Louis Durey) ; but he was bound to them more by ties 
of friendship than by any real aesthetic affiliation and was soon 
to assert his own strong personality in the work that was to bring 
him international fame, the “dramatic Psalm” Le Roi David, 
first performed at Mézières, Switz., on June 11, 1921.. This was 
followed by two of his best-known orchestral works, Pacific 231 
(1924), an inspired impression of a locomotive in action, and 
Rugby (1928), both of which reflect the composer’s love of speed 
and virile sports. He was a prolific composer and made notable 
contributions to opera (Judith, Antigone, Amphion), ballet (Skat- 
ing Rink, Sémiramis, L’Appel de la montagne), choral and sym- 
phonic music (Cantiques des Cantiques, La Danse des morts and 
five symphonies), chamber music (three string quartets and so- 
natas for violin, viola and cello), and music for films (La Rowe, 
Pygmalion, Cavalcade d’amour, to cite only a few). He also wrote 
a number of songs, mostly settings of works by contemporary 
French poets, such as Jean Cocteau, Guillaume Apollinaire, and 
Paul Claudel. Other works by which he is remembered are Jeanne 
@Arc au bûcher, a stage oratorio on a text by Claudel (Basel, 
May 12, 1938); the early Pastorale d’été for chamber orchestra; 
and the striking fifth symphony “Di tre re,” composed in 1951, 
which was almost the last work he wrote, Inall his music a strong 
personality expresses itself in a bold and uninhibited musical idiom 
that, while indebted for certain harmonic audacities to the French 
avant-garde, was nevertheless more Germanic than Gallic in its 
essence. He died in Paris on Nov. 27, 1955. 

BrsrrocrapHy—Arthur Honegger, Je suis compositeur (1951) ; Mar- 
cel Landowski, Honegger (1957); Willy Tappolet, Arthur Honegger 
(1957). (R. H. My.) 

HONEN (1133-1212), Japanese Buddhist saint, father of 
“Pure Land” (Jodo) Buddhism, sects of which now number about 
16,000,000 persons among their adherents. Acceding to the dying 
wish of his father, a military chief, Honen forsook the world 
at the age of 9; when he was 15 he ascended Mt. Hiei, the cen- 
tre of Buddhist studies, to become a Buddhist scholar. Being bet- 
ter attuned to mysticism than to scholarship, however, he gave up 
his studies in order to seek for the true salvation, “better suited 
to our poor ability.” He moved to Kurodani in Kyéto, where in 
his 43rd year he finally announced his new message. His last 
move was to Yoshimizu on the Eastern Mountain, where he lived, 
except for a period of exile, till his death. 

Honen’s starting point was the realization of the futility of 
man, In his epoch-making Senchakushii (“Book on the Choice 
of Nembutsu”) he classified all the teachings of Buddhism under 
two headings, Shodé and Jodo. Buddha, confident of our inner 
character, has shown us a way from this world of lust and delusion 
to the other world of ultimate peace; that is the Shodo (“Sacred 
Way”) to enlightenment. Honen, however, convinced of his own 
sinful and avaricious” nature, came to the conclusion that the 
Sacred Way was for him and others like him “out of our reach” 
and impossible to follow, For such human beings, however, there 
is another Way, lying in implicit trust in the love of Amida 
Buddha (see AMITABHA). Jodo, the Way to the Pure Land, re- 
quires the believer only to cling to the merciful hand and call on 
the name of Amida—‘Namu Amida Butsu”—the Nembutsu, with 
all his heart. Among Honen’s many disciples, Shinran (q.v.), 
founder of the Jodo Shinshii sect, is best known. See also Bup- 
puism: Regional Variations in Buddhism: Japan, 

See Honen the Buddhist Saint, his Life and Teaching, Eng. trans. 
of Honen’s writings by H. H. Coates and R. Ishizuka (1925). 

(F. Ma.) 

HONESDALE, an industrial borough in northeastern 
Pennsylvania, U.S., seat of Wayne county, is situated at the con- 
fluence of the Lackawaxen and Dyberry rivers, about 30 mi. N.E, 
of Scranton, An important hub of early turnpikes, it is located 
in a region noted for recreational facilities. Honesdale, named 
for Philip Hone, who pioneered construction of the Delaware and 
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Hudson canal, was settled in 1827 and incorporated in 1831. 
From 1828 to 1898 it was the transfer centre for coal brought 
over the Moosic mountains by gravity railroads from the Lacka- 
wanna valley to the canal barges. The town is the site of one 
of the world’s largest coal storage markets. In 1829 the “Stour- 
bridge Lion,” the first locomotive to run on rails in America, was 
initially tested there. Condensers, refinery equipment, knitted 
goods and shoes are manufactured. For comparative population 
figures see table in PENNSYLVANIA: Population. (A. D. S.) 

HONESTY (Lunaria annua), a hardy biennial of the family 
Cruciferae, suitable for garden cultivation. It is an attractive 
everlasting plant two feet to four feet high, with a silvery dissepi- 
ment, The similar but less ornamental perennial honesty (L. 
rediviva) is also cultivated. 

HONEY is a-sweet, viscid liquid obtained by honeybees from 
nectar secreted by plants. The nectar is ripened into honey by 
the inversion of the greater portion of the sucrose sugar of nectar 
into levulose (fructose) and dextrose (glucose) and by the re-. 
moval of excess moisture. During the summer period, if plant 
nectar is not available, bees may also collect insect honeydew (see 
APHID). 

This article deals with the uses of honey, the forms in which 
it is marketed, its composition and physical properties and world 
production; Production practices and races of bees cultivated in 
various countries, and the extraction of honey, are discussed in the 
article BEEKEEPING. 

Uses of Honey.—Honey was of great importance as an article 
of diet to the ancients, being almost their only available source 
of sugar. It was valued also for its medicinal virtues; was used 
for making mead (g.v.); and was mixed with wine and other alco- 
holic drinks. In Egypt it was valued as an embalming material; 
in India and other eastern countries for the preservation of fruit 
and the making of cakes, sweetmeats and other foods. Honey is 
mentioned in the Bible, e.g., references to “a land flowing with milk 
and honey” (Ex. iii, 17; Num. xiii, 27), and in the Koran, and is al- 
luded to’ by Homer, Herodotus, Euripides and other ancient writers. 

Honey still is used to sweeten and give special flavour to foods 
such as breakfast cereals, fruits, candies and baked goods. With 
candies, the tendency of honey to absorb moisture offers slight 
problems, but with bakery goods this hygroscopic property causes 
them to absorb and retain moisture for a long time and thousands 
of pounds of honey are used annually in making breads and cookies 
(biscuits). Honey is used in ice cream manufacture to replace all 
or a part of the sugar. It gives further variety to flavours but has 
the slight objection of requiring a lower freezing and storage tem- 
perature. Honey is used as a vehicle for medicines, such as honey 
cough syrups. Some physicians have recommended honey with 
milk for feeding infants, especially those suffering from rickets, 
scurvy, malnutrition, anemia, inflammation of the intestine and the 
effects of prematurity, For athletes and others engaging in stren- 
uous physical labours honey has been widely used: since the dex- 
trose portion of honey is quickly absorbed into the blood stream 
while the levulose must be changed first to glycogen and then into 
dextrose, honey provides an immediate as well as an extended 
source of energy. This particular characteristic of honey is the 
basis for its recommendation by some doctors for diabetics. 
Honey fortified with particular pollens has been employed success- 
fully in alleviating the symptoms of hay fever. 

Honey has slight antiseptic properties and has been used in treat- 
ing wounds, cuts, bruises, lacerations, sore nipples and burns. It 
has been used as a plant stimulant and for feeding animals, includ- 
ing fish and dairy cows (especially for the prevention and cure of 
acetonemia, a disease of cows at calving time). It also has been 
used as a facial pack in the beauty parlour, in hand lotions, in 
curing pipe bowls, in cigarettes, chewing tobacco and gums, as a 
spray adherent, as a centre for golf balls, as an antifreeze mixture 
for auto radiators and as a preservative for eggs in cold storage. 

Forms of Honey Marketed.—Extracted or liquid honey, some- 
times called strained honey, is produced in medium- to large-sized 

combs provided with heavy wax foundations wired into wooden 
frames. The cappings are removed from the cells and the honey 
is taken out with a centrifugal extractor. Extracted honey may 
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be sold in the original liquid form or in a granulati 
creamed honey, spun honey and candied honey. 

Comb honey, less common in the markets, may be fou 
tion comb honey, bulk comb honey, cut comb honey a 
honey, Section comb honey is produced in small lots we 
to 15 oz., the original comb being contained in a squat 
frame. For bulk comb honey, a frame is provided with 
surplus foundation, as also in section honey. When we l 
it is removed and sold as produced; or the contained 
be cut up into pieces and sold as cut comb honey; or on 
of these pieces may be placed in a jar and liquid extrac 
poured over it, the product being known as chunk honey, 

Composition.—Honeys vary in composition accor 
source, environmental conditions (chiefly relative humid 
ness when extracted, methods used in processing and 
storage. A general idea of the variations in composition 
obtained from the table of the analyses of 92 U.S. honeys 
106 California honeys (C) by C. A. Browne and by J. 
and H. W. Allinger, respectively. > 

Other substances occurring in honey in minute amouni 
len, a partial source of vitamins; minerals and amino aci 
wax (g.v.) ; proteins and related compounds; and colours 
containing plant pigments, chlorophyll decomposition 
colloidal particles and tannic acid. Aroma and flavour 
contain essential oils, terpenes, aldehydes, methyl! ani 
diacetyl and volatile and nonvolatile acids. Traces of hi 
hols include mannitol, dulcitol, etc. Sugars include 


stances indicated by biological activities include a pla 
hormone, an estrogenic factor, a guinea pig antistiffness 


contains a peculiar protein that makes it thixotropic; 
comes jellylike on standing and is only fully liquid fora 
after being stirred. Chromatographic analyses by J. W.. 
others have shown that maltose must be included among 
constituents of honey and have greatly added to the lis 
identified as minor constituents, i, 
The table shows the average mineral or ash content oft 

groups of honey to range from 0.18% to 0.21%. Tabi 
A. Schuette ef al.) of the mineral content in groups of I 
Major Constituents of Honey ne 

(in percentages) 


A Average 

Constituent = 

US. Calif, 

Water aiheina . 17.70 16,50 
Levulose {frat sugar) 40.50 40.41 
Dextrose (grape sugar) , 34.02 34.54 
Invert sugars. . 74.98 74.95 
Sucrose (cane sugar) | | 1.90 2.53 
Destrins ; © d 1.51 0.91 
Ash (minerals)... . . 0.18 0.21 
T A eas 3. 0.08 0.16 
Undetermined | Sais 4.9 4.72 


dark honeys list the following minerals: potassium, chlor 
calcium, sodium, phosphorus, magnesium, silica | 0 
(Si), iron, manganese and copper. White has Jisted 
plentiful ash constituents as calcium, magnesium, iron, 
copper, phosphorus, silicon, nickel, boron, aluminum 
sium. 

All honey is acid. Contrary to early suppositions, 
little, if any, formic acid, but acetic, malic, butyric, val 
capric, lactic, tartaric, oxalic, succinic, citric and phosp 
have been identified in it, Many of these may originate 
but bees also insure the acidity of honey by providing 
that oxidizes dextrose, probably to gluconic acid. 
such as buckwheat contain tannic acid, which in additio 
a stringent taste is probably responsible for the dark co 
vitamins in honey include minute amounts of A but mort 
and nutritional amounts of various components of the 
several of which are involved in carbohydrate and 
metabolism. The amount of vitamin C (ascorbic aci 
seems to be quite variable, with indication of its dec" 
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Among the plant pigments found in honey are carotin (yellow), 
xanthophyll (yellow) and some of unknown composition (bright 
ellow and dark green). A sugar derivative, anthocyanin, is 
thought to be responsible for the rose-red colour of white clover 
oney at high altitudes and the dark colour of willow herb honey 
of Alaska. j 
The enzymes of honey, present only in minute traces and not 
significantly important in human nutrition, do have a pronounced 
efect on the nature and character of honeys. They are commonly 
isted as invertase, diastase or amalyase, catalase and inulase. 
Physical Properties.—The weight per gallon of honey is pri- 
marily dependent upon the water content, which in turn is related 
tothe degree of ripeness when stored by the bees and the atmos- 
eric conditions to which later exposed. The specific gravity, 
vater content and weight per gallon of honey can be determined by 
means of a hydrometer, by determination of the refractive index, 
y means of a refractometer or by carefully weighing a given vol- 
ume, Tables are available for converting a particular measure- 
ment to corresponding equivalents, The minimum weight per U.S. 
gallon (0.833 imperial gallons or 3.785 litres) at 68° F. (20° C.) 
of US. grade A or U.S. fancy and U.S. grade B is 11 Ib, 12 oz. 
This corresponds to a specific gravity of 1.4129, a refractive index 
of 1.4900 and 18.6% moisture. Other countries have similar 
standards, except for heather honey, which usually contains more 
water than other honeys, 

Heating is commercially used to control certain physical and 
chemical changes which may occur in honey and which may have 
atendency to impair the quality of the product. These more or 
less interrelated changes are granulation, fermentation, discolora- 
tion or darkening and loss of or masking of the original delicate 
favour and aroma of the honey. 

Granulation (crystallization or sugaring) of honey results when 
the dextrose sugar is unable to stay in solution. The tendency of 
a honey to granulate is primarily dependent upon the concentration 
of its sugars in relation to its water content and the relative pro- 
portion of levulose and dextrose; i.e., its L/p ratio. A water con- 
tent of more than 20% seems to be sufficient to inhibit all but a 
trace of granulation in most honeys, but this is not a practical 
means of control. Honeys with an L/D ratio between 1:0 and 1:2 
Usually crystallize rapidly, while there is much delay where the 
ee exceeds 1:3, The temperature most favourable for granula- 
lon seems to be between 50° and 65° F., with 55° to 57° F. sug- 
Li for most honeys. When the water content is above 21.5% 

H aerobic growth of honey-fermenting yeasts takes place. 
ae fermentation of honey may be controlled by destroying the 
ty Bae yeasts by heating to 145° F. for 30 minutes, then strain- 
nena oney and placing it in containers while hot and sealing to 
cette Tecontamination, it is evident that heating to higher tem- 
While th ye prevent granulation will also control fermentation. 
10 F f legree of heating varies with the L/D ratio, usually 155°- 
sitter i 30 minutes is suggested for quick granulating honeys, 
ich levul lower temperature will suffice for honeys with relatively 
lng oe content such as tupelo and most fall honeys. oren 
hour and $ to darken honeys and to impair or mask their origin 

similar aroma due to the breakdown of the levulose content. 

ie pees occurs in storage at high temperatures and even 

World Pte over a long period of time. i 
adina ho Oduction.—In the second half of the 20th century Ye e 
tions Food ey-producing countries, as reported by the United a- 
Canada `X and Agriculture organization, were the United eae 

ie eR pa and Argentina, Annual production in the Baits 
ore than ae more than 100,000 metric tons and that in Canada 
0,000 metric tons. Annual production both in Australia 
ing _ Bettina averaged about 15,000 metric tons, Other lead- 


ped cing countries included the United Kingdom, Spain, 
y a West Germany, France, Denmark and East Ger- 
He coe had been a leading producer before World War 
*€choslo ties producing lesser quantities included Yugoslavia, 
188 also Vakia, Bulgaria, Austria, Switzerland and Greece. Honey 
i pop. Produced in Brazil, Chile and Uruguay in South America; 


mosa and South Korea in Asia; in Turkey (a major pro- 


Icey "4 
"Israel, Egypt and Syria and on Cyprus in the middle east; 
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and in New Zealand, the British West Indies and Guatemala. Pro- 
duction in the U.S.S.R, and mainland China was not reported. 
Local consumption of honey produced by domestic and wild bees 
was important in many places. 

Brstiocrarny.—V. G. Milum, “Honey” in R. A. Grout (ed.), The 
Hive and the Honey Bee, rev. ed., pp. 363-404 (1949); Food and Ag- 
riculture Organization of the United Nations, Yearbook of Food and 
Agricultural Statistics (annual), See also American Bee Journal 
(monthly); Bee World (monthly); Gleanings in Bee Culture 
(monthly). (V. G. M.) 

HONEYCOMB, a term used to describe cloth woven in an 
arrangement, also called waffle weave, in which the warp and weft 
threads interlace to form rectangular cells or depressed areas re- 
sembling a honeycomb. The bottom of the cell is formed by the 
sections of plain weave while the sides and tops of the figure are 
formed by floats of warp and weft yarns. 

The term was also used in the U.S. during the 18th and early 
19th centuries for a different weave in which a heavy weft thread 
was used between sections woven with a fine weft to produce a 
dimpling or depressing of the fine areas. There were long weft 
floats on the back of the fabric which made it distinctly one-sided. 
The weave was used mostly for white cotton counterpanes. 

By the late 19th century honeycomb or waffle weave was used 
almost entirely for cheap varieties of counterpanes or quilts and, 
because it is highly absorbent, for cotton toweling and dishcloths. 
During the 20th century it became much used in the manufacture 
of soft, heavy woolens for coatings and for fancy goods, 

(V. P. P.) 

HONEYDEW, a sweet, sticky substance produced by some 
sap-eating insects. In hot, dry weather certain species of aphids 
and scale insects, which puncture plant tissues for sap, excrete an 
excess of modified sap in large amounts from their intestines. 
Sometimes this honeydew is deposited in such quantities that it 
coats the leaves, especially of maples, lindens and roses, with a 
film from which droplets rain down in a fine mist. Several kinds 
of insects, particularly ants, feed upon honeydew. (See ANT; 
APHID.) 

“Honeydew” is also the name for a type of muskmelon (g.v.). 

HONEY EATER (Honeysucxer), any of about 160 species 
of nectar-feeding songbirds constituting the family Meliphagidae, 
confined to the southwest Pacific region, where they are common 
and conspicuous. They range in size from that of a warbler to 
that of a jay and have a curved bill and protrusible, brushlike 
tongue for procuring nectar and insects from flowers. Because of 
their feeding habits, honey eaters are thought to be important pol- 
linators of eucalypts. They may be dull black, brown, gray or 
olive or may have conspicuous marks and brilliant colours; the fe- 
males are duller and smaller than the males. They live along forest 
edges and about plantations, building a cup-shaped nest of twigs, 
fine roots and fibres, usually high in the fork of a tree, and lay one 
to three eggs. Both parents share the rearing of young. They 
usually have loud musical calls and good songs. 

Well-known species are the wattlebirds (Anthochaera) of Aus- 
tralia, especially the red wattlebird (A. carunculata), grayish- 
brown with thin white stripes on the upper parts and tail tipped 
white; they possess fleshy, red, pendulous ear wattles. The bell- 
birds of Australia (Manorhina melanophrys) and New Zealand 
(Anthornis melanura), the four-o’clock (Philemon corniculatus) of 
Australia, also known as friarbird, and the rare stitchbird (No- 
tiomystis cincta) of New Zealand, belong to this family. The crow 
honey eater (Gymnomyza aubryana), 16 in. long, black with red- 
orange or yellow wattles, is one of the largest. One of the smallest 
and most brilliant among the many species in the southwest Pacific 
islands is the cardinal honey eater (Myzomela cardinalis), four to 
five inches long, the male black with scarlet head, breast and mid- 
dle back. One genus (Moho) ranged to the Hawaiian Islands, 
where the several species were relentlessly hunted to extinction for 
their feathers, which were used as adornment by the nobility. 

(GiB. Ss. 5X.) 

HONEY GUIDE, the name for a dozen species of small old- 
world birds, grouped in two to four genera, constituting the family 
Indicatoridae, closely related to the barbets (g.v.) and placed with 
the woodpeckers in the order Piciformes. They are yoke-toed and 
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have short legs and short, stout, somewhat blunted bills. They 
are inconspicuously coloured, brown or olive-gray, with considera- 
ble white in the tail. The largest (eight inches long) and best 
known is the black-throated honey guide (Indicator indicator) 
from Senegal and Ethiopia to the Cape of Good Hope except in 
tropical forests. It chatters loudly and guides people, especially 
woodchoppers, and the honey i 

badger or ratel to wild bees’ nests. eR a 

It then waits for its companions 
to open the hives, and after they 
have taken what they want, it 
comes down and feeds on the bits 
of comb left strewn about, for the 
digestion of which it has special 
wax-breaking bacteria in its di- 
gestive tract. It also catches in- x Be as 
sects on the wing, like a fly- sy courtesy oF WERBERT FRIEDMANN, PHOTO. 
catcher. It lays its white eggs in S*47* BY GORDON a. RANGER 

the nests of hole-nesting birds, on HONEY GUIDE (INDICATOR INDICA- 
which it is a brood parasite. The T°% 

young, on hatching, have a pair of sharp bill hooks with which 
they kill their nestmates, ensuring more food for themselves. 

A number of other species are found in Africa, one in the Hima- 
layas (J. xanthonotus) and one in the Malay peninsula and Borneo 
(I. archipelagicus). The smallest are the sharp-billed honey guide 
(Prodotiscus insignis), 44 in. long, and the pygmy honey guide 
(I. pumilio) of Congo and west African forests, with the slightly 
larger P, regulus in the grasslands of east and south Africa. The 
lyre-tailed honey guide (Melichneutes robustus) and rare Me- 
lilgnomon zenkeri occur in the Congo and Cameroons forests. 

(G. F. Ss.; Ht. FN.) 

HONEY LOCUST, the popular name of a North American 
tree (Gleditsia triacanthos), of the pea family (Leguminosae), na- 
tive to fertile soils from western Pennsylvania through Ohio and 
Ontario to Michigan and Minnesota and southward to Alabama and 
Texas, and: also. naturalized from cultivation eastward of this 
range. It reaches from 75 to 140 ft. in height with a trunk 2 or 3 

e sa Or sometimes 5 or 6 ft. in diam- 
eter, and develops slender spread- 
ing branches which form a broad, 
flattish crown. The branchlets 
bear numerous simple or chiefly 
three-forked (whence the species 
name triacanthos) sharp, stiff 
“4 thorns three to four inches long, 
at first red in colour, then chest- 
nut brown; they are borne above 
the leaf axils and represent the 
undeveloped branchlets; some- 
times they are borne also on the 
& trunk and main branches, The 

 long-stalked leaves are seven to 
eight inches long. Both pinnate 
and bipinnate leaves are usually 
found on the same tree. The 
former have from 7 to 15 pairs of 
oblong leaflets and the latter, 4 
to 7 pairs of pinnae. The flowers, which are of two kinds, are 
borne in racemes in the leaf axils; the staminate flowers in larger 
numbers. The brown pods are often 12 to 18 in. long, have thin, 
tough walls and contain a quantity of sweetish, succulent pulp 
between the numerous seeds; when drying they contract into 
spiral-like structures which are often driven by winter winds over 
snow for considerable distances before releasing their seed. 

The tree was first cultivated in Europe toward the end of the 
17th century by Bishop Compton in his garden at Fulham, near 
London, and is now extensively planted as an ornamental tree. 
The much smaller water locust (G. aquatica), with shining brown 
pods, one to two inches long and containing only one or two seeds, 
inhabits deep swamps in the Mississippi valley from Illinois south- 
ward, ranging also eastward to South Carolina and Florida. The 
name of the genus commemorates Johann Gottlieb Gleditsch 


JOHN H. GERARD 


SPINY BRANCHLETS OF THE HONEY 
LOCUST (GLEDITSIA TRIACANTHOS) 


(1714-86), a friend of Linnaeus and the author of one of | 
earliest works on scientific forestry. OF the 

HONEYSUCKLE, a common name for Lonicera, a geni 
climbing, erect or prostrate shrubs, of the family Capitan a 
so’named after the 16th-century German botanist Adam Laue 

There are about 175 species, widely distributed in the Patt 
hemisphere, about 50 of which, together with numerous varieties 
are more or less cultivated. About 25 species, inclusive of sever 
naturalized from the old world, are found in the United States and 
Canada. 

The North American subevergreen L. sempervirens, with its fine 
heads of blossoms, is commonly called the trumpet honeysuckle 
the most handsome of all the cultivated honeysuckles, it is ee 
tinct and beautiful species producing both scarlet and yellow foy. 
ered varieties. The Japanese L. flexuosa variety aureoreticulata is 
esteemed for its charmingly variegated leaves netted with golden 
yellow. 

The common British species is L. periclymenum, the woodbine; 
L. caprifolium and L. xylosteum are found in a few counties in the 
south and east of England. Some of the garden varieties of th 
woodbine are very beautiful and 
are held in high esteem for their 
delicious fragrance, even the wild 
plant, with its pale flowers, com- 
pensating for its sickly looks 
“with never-cloying odours.” 

The name fly honeysuckle is 
applied to L. xylosteum and L. 
tatarica, both European and both 
hardy shrubs of dwarfish, erect 
habit; they are among the oldest | 
English garden shrubs and bear 
axillary flowers of various col- 
ours, occurring two on a pedun- 
cle. There are numerous other 
species, many of them grown in 
gardens and well worth cultivat- 
ing in shrubberies or as climbers j 
on walls and bowers, either for \ ad 
their beauty or the fragrance of ‘ 
their blossoms. war Nicest 

Honeysuckles flourish in any TRUMPET HONEYSUCKLE (10 
ordinary garden soil. Pruning BSN FERVIREN®) | 
should be done about March, cutting out some of the old wo 
and shortening back some of the younger growths of the preci 
year. cle 

In the western counties of England the name honeys ih 
applied to the red (meadow) clover, Trifolium pratense. Hi 
plant of the same family (Leguminosae), Hedysarum cor cle 
a very handsome hardy biennial, is called the French hone 
The name is moreover applied with various affixes to bes 
totally different plants. Thus white honeysuckle and false : 
suckle are names for the North American Azalea viscos iy 
tralian or heath honeysuckle is the Australian Banksia s 
Jamaica honeysuckle, Passiflora laurifolia; dwarf honeysu! i 
widely spread Cornus suecica; Virgin Mary’s honeys! hon 
European Pulmonaria officinalis. The name West ee $ 
suckle is applied to Tecoma capensis and also to Desmo 

HONFLEUR, a seaport of northern France, 1” the 
ment of Calvados, lies on the Seine estuary opposite 322 
74 km. (46 mi.) by road W. of Rouen. Pop. (1962) 884“ 
town, which dates from the 11th century, changed a 
times in the Hundred Years’ War, the last English ete eon 
ing in 1450. In 1562 the Protestants besieged the >. 
quarter. Henry IV took Honfleur in 1590 and had to 
in 1594 after the surrender of the rest of Normandy. 
16th to the 19th century it was an important maritimé $e pi 
mercial town trading with the American continent ee 
Indies. Samuel de Champlain (q.v.) sailed for Cae dw 
port in 1608. In the 19th century it began to decli 
supplanted by Le Havre. ite old fot 

The picturesque harbour was built in 1634-90 from 
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tions, and round it stand 15th- and 16th-century houses and 
buildings, among them the harbour master’s house, which is 

rt of the ancient drawbridge, and St. Stephen's church (1369, 
enlarged 1432) now a museum of local maritime history and eth- 

phy, The timber church of St. Catherine (15th century) is 

ated from its wooden bell tower by the Place du Marché. 
S Léonard’s church, originally 12th-century, was destroyed many 
times and finally rebuilt in the 17th century. The municipal art 
pley has a fine collection of Normandy costumes, mostly 18th- 
century. Above Honfleur stands the sailors’ pilgrimage chapel of 
Notre-Dame-de Grâce (1600-15, originally 1023) where an annual 
festival is held at Whitsun with a procession of boats. 

After World War II two new embankments were built. Hon- 
feurs chief industries are timber, coal and chemical products and 
its exports are mainly agricultural produce. In the summer it is 
acentre for yachtsmen and tourists. The names of many well- 
jnown sailors, artists and writers are connected with Honfleur. 

HONG KONG, a British crown colony off the Kwangtung 
coast of southern China, comprising the island of Hong Kong and 
adjacent islets, Kowloon Peninsula, Stonecutters Island (Ngon 
Shun Chau), and the leased New Territories on the mainland with 
more than 230 surrounding islands, The total area of the colony 
is 3984 sqmi, (1,032 sq.km.), of which Hong Kong Island (in- 
duding small adjacent islets) is 29 sq.mi., Kowloon and Stonecut- 
ters Island 3} sq.mi., and the New Territories 365} sq.mi. Hong 
Kong Island is 11 mi. (17.7 km.) long and from 2 to 5 mi. wide, 
and lies 90 mi, (144 km.) SE of Canton and 40 mi. (64 km.) E 
of Portuguese Macao. It is separated from the mainland by a 
channel which is about one mile wide between Victoria, the island’s 
capital, and Kowloon, and 4 mi; at its narrowest point. The 
harbour formed by the channel can take oceangoing ships up to 
40,000 tons, and compares in size and beauty with any in the world. 


PHYSICAL GEOGRAPHY 


Geology and Relief.—Hong Kong and the New Territories 
ite part of the great batholith of granitic rocks which covers 
Southeast China from Chekiang to Cambodia. Generally the area 
Consists of numerous rugged and irregular islands with deeply dis- 
sected peninsulas. A general picture is that of an upland terrain 
which has been invaded by the sea. The plains are all recent allu- 
ta deposits, The highest peaks are: Tai Mo Shan (3,140 ft.; 
5? m.) and Ma On Shan (2,300 ft.; 701 m.), both on the main- 
mh Lan Tao (Lan Tau) Peak (3,061 ft.; 933 m.) and Sunset 
tak (2,857 ft. 870 m.), both on Lan Tao Island; and Victoria 
tak (1,805 ft,; 550 m.) on Hong Kong Island. 
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THE BRITISH CROWN COLONY OF HONG KONG 


Climate.—Lying just inside the northern tropics, the colony 
has a climate classed as subtropical. The highly contrasting sea- 
sons range from a hot, humid summer (June to August, mean 
82° F [27.78° C]) to a cool, temperate winter (January to Feb- 
ruary, 60° F [15,56° C]). The climate is controlled by monsoons, 
the northeast from October to April and the southwest from June 
to August; the area receives three-quarters of its annual rainfall 
during the latter period. In summer there are periods of bad 
weather caused by typhoons as well as strong winds and heavy 
rains caused by tropical depressions, The mean relative humidity 
exceeds 80% in the summer but occasionally falls to as low as 20% 
in early winter. The average daily duration of sunshine ranges 
from three hours in March to seven hours in October, There is a 
wide range of annual rainfall; the average is 84.76 in, (2,159 mm.), 
but 119 in. was recorded in 1889 and in 1963 only 35.48 in. 

Vegetation and Animal Life—Centuries of exploitation 
through cutting and burning have removed all traces of the natural 
vegetation cover. Today, owing to intensive programs of reaffor- 
estation, the island is well wooded, with a wide range of trees such 
as banyan, eucalyptus, cotton-flower, camphor, acacia, olive, palm, 
and coniferous species. Cultivated land in the whole colony, 
mainly for rice and vegetables, covers about 50 sq.mi. (129 
sq.km.). Marshland with mangroves, coarse grassland which is 
of little use as pasture, and bare, eroded badlands make up the rest 
of the area, except for 12 sq.mi. of built-up areas. Apart from 
snakes, lizards, frogs, and a few wild deer, monkeys, boars, and 
an occasional tiger or leopard on the mainland, the animal life of 
the colony is domestic, the stock comprising principally poultry, 
pigeons, pigs, and cattle. 


HISTORY 


Archaeological remains of pottery, stone implements, rings, and 
bronzes found on more than 20 sites are evidence of settlements 
in Neolithic times. The earliest peoples in Hong Kong are thought 
to have come from north China on their way to Borneo, the Philip- 
pines, and Formosa in the 2nd millennium B.c. The Cantonese 
began to settle in the area about 100 B.c.; later came the Hakka, 
and by the mid-17th century the Hoklo, who maintained a reputa- 
tion as pirates. Hong Kong was a scene of the last struggles of the 
Ming dynasty with the newly risen Manchus (mid-17th century). 

Before the British occupation, Hong Kong Island was inhabited 
only by a small fishing population and was a notorious haunt of 
pirates. It was used as a base for British ships during the first 
Opium War of 1839-42 (see CHa: History), but its harbour 
had been used to shelter opium-carrying vessels since 1821. The 
great commercial and strategic 
significance of this deep, shel- 
tered harbour, possessing east 
and west entrances and lying on 
the chief trade route to China, 
was quickly realized, Its cession 
in perpetuity to Great Britain in 
1841, confirmed by the Treaty of 
Nanking (1842), was one of the 
chief results of the war. Within 
less than a century Hong Kong 
grew to be one of the world’s 
greatest ports. 

At the outset, however, Hong 
Kong was menaced because of 
its proximity to the mainland, 
where conditions were almost al- 
ways insecure, A special source 
of danger was the Kowloon Pe- 
ninsula, which dominated the 
harbour and threatened Victoria, 
In 1860, by the Convention of 
Peking, Britain obtained posses- 
sion of part of Kowloon and 
Stonecutters Island. In 1898 
Britain was granted a 99-year 
lease of the mainland known as 
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purposes; 50 sq.mi. (129 sq.km.) are cultivated} and the rest i 
largely hillside or swamp which is unsuitable for agriculture A 
could not be developed for other purposes without an bet 
ably heavy expense. Thus the immediately usable land is ‘i 
62 sq.mi. (160 sq.km.), From this area and the pe 
around it, about 850,000 people obtained a livelihood in a 
By December 1941, when the Japanese invaded the Gar 
the mainland, the population’ had increased to atid it 
British reoccupation in 1945 the number had decreased ae i 
600,000. By the end of 1946 it was again around Loa ‘Me 
1955, 2,400,000; and by the 1961 census it was 3,133,131. 


the New Territories, which included Mirs Bay and Deep Bay (Hau 
Hoi Wan) and surrounding islands. 

Hong Kong afforded an impartial refuge, for both persons and 
capital, during the internecine struggles which followed the in- 
auguration of the Chinese Republic in 1911. The emergence of 
nationalism was accompanied by hostility toward foreign interests, 
and during 1925-27 a boycott excluded British trade from all the 
ports of south China. After the Japanese conquest of Manchuria, 
however, Chinese official relations with the British in Hong Kong 
became increasingly friendly. From 1937 Hong Kong was once 
more a refuge, hundreds of thousands of Chinese fleeing there be- 


d of 1966 wi 


fore the advancing Japanese. With the outbreak of war in Europe 
in 1939 the position of the colony became precarious, and when 
the Japanese opened hostilities in December 1941 they immediately 
attacked Hong Kong; after bitter fighting the colony was surren- 
dered on Christmas day. British troops returned to the city on 
Aug. 30, 1945, and civil government was reestablished in May 
1946, after which the colony made an astonishingly rapid recovery. 
Thousands of Chinese returned, producing a housing problem 
which was made more acute by the influx of refugees fleeing from 
the Communist armies in the Chinese civil war between 1948 and 


total estimated population of Hong Kong at the en 
4,000,000. 3 
Chinese comprise nearly 99% of the population. 


The pulk att 


wê 
from Kwangtung, Cantonese being the largest group Et 
Hakka, Hoklo, and Tanka. Since 1949 many have ed frot 


> iginat 
At the 1961 census 33,140 persons ore banat 


qi resident 
“a oft) 


ronan (O) 


Shanghai. > 
Commonwealth countries; of these 27,936 lived in th 
At the end of 1965 there were 13,442 non-Chinese & 
The largest groups were American (3,932), Portug 


Japanese (1,853), Filipino (751), Dutch (534), Ge 


1950. The flow, across the border and by sea via Macao, continued French (457), and Italian (415). +. about 8,000 t 
in fluctuating waves in spite of police vigilance, The population density for the whole colony oat Jargest mutt 
In December 1966 China accused the British government of far the 


the square mile, the highest in the world. By astal fringe oa 
e! 

harbour. Chinese immigration (legal and illegal), to ly, 0 
natural population increase approaching 100,000 annuit tj 
problems of integration. Of the urban population, ao re 
half is now of Hong Kong birth. Most (nearly a igt 
tonese; the greater part of the immigrant popin pol ulati 
from Kwangtung province. The urban Chin iness wi 
also includes a Fukien community and overseas, ot 
families originally came from Kwangtung and Fue ation ë 
Hakka, Tanka, and Hoklo comprise the indigenous Presto 
the New Territories, The Cantonese and Hakka are 


allowing Hong Kong to be used by the United States as a base 
for the prosecution of the Vietnamese war. Severe rioting broke 
out in Hong Kong and Kowloon in early May 1967 following a 
labour dispute in a plastic flower factory in the New Territories, 
The rioting which lasted for several days appeared to have been 
fostered in the first instance by agitators of the Maoist Commu- 
nist faction. It died down only after firm police measures. 


THE PEOPLE 


Of the total land area, 12 sq.mi. (31 sq.km.), mainly around the 
harbour, are developed for residential, commercial, or industrial 


HONG 
nd dwellers whereas the Tanka and Hoklo are traditionally boat 


P variety of Chinese languages and dialects is spoken, but 
Cantonese is universally understood. Others widely used are 

Chiuchow, Mandarin, and Shanghai. The main religion 
ddhism, but Christian denominations are well represented and 


isBu (See also Cuuna: The Peo- 


there are small groups of Muslims, 
pe) 
ADMINISTRATION AND SOCIAL CONDITIONS 


Administration.—Hong Kong is administered, under Letters 
Patent of 1917, by a governor, an Executive Council, and a Legis- 
lative Council; the two councils include Chinese members. The 
Urban Council has statutory responsibility for such matters as 
public health and sanitation. The New Territories are in the hands 
ofa district commissioner aided by four senior officers. Direct 
tazation on incomes and profits was begun in 1947, There are 
etate and stamp duties and entertainment, betting, and sweep- 
stake taxes, 

The administration operates with 30 departments directed by 
the colonial secretary. 

The 625 villages in the New Territories are grouped into 27 rural 
committees, The chairmen and vice-chairmen of these commit- 
tees with justices of the peace and special councillors form a coun- 
dl called the Heung Yee Kuk. 

living Conditions.—The. daily wage in Hong Kong dollars 
(AK$1 = U.S. $0.174) in 1966 was $9 to $27 for skilled work- 
men, $6 to $20 for semiskilled, and $5 to $11 for unskilled. 
Women were usually paid less. Many employers provided their 
Workers with free accommodation, subsidized meals, good-attend- 
ance bonuses, and paid rest-days. A bonus of one month’s wages is 
nommally paid at Chinese New Year. The average daily hours of 
work are nine for men and eight for women. In European enter- 
prises the 48 hour week is standard. 

Because of the constant flow of refugees from China there is no 
shortage of labour, but the refugees have accentuated the housing 
problem. The majority of the population lives in overcrowded 
tenements along the fringing settlements of the harbour in Victoria 
ad Kowloon. Domestic buildings damaged during World War II 
Were replaced by 1950, and about 1,000 new residential buildings 

ve been constructed every year. Rents are higher than in most 
other Places in the world, and the average workman pays from 
4510459 of his wages in rent. ‘There are many thousands of roof 
tellers, squatters, and street sleepers who cannot be housed. 

number also live and sleep on their boats in the harbour. The 
nae of a housing survey by the University of Hong Kong in 
od showed that 79% of all households were sharing their accom- 
Nodation with others; 95,000 households lived in cubicles; 43,000 

Rome 8,000 in attics; and 4,000 on verandas. Out of the 
a households surveyed, only 20,400 had a living room not 
Std for sleeping. 
neat sare Voluntary welfare organizations and the govern- 
mei cial Welfare department cooperate. closely. More than 75 

TY organizations are federated in the Hong Kong Council 
al Service. Great efforts have been made in housing, edu- 
„and public health, but in the face of the high rate of popu- 
increase, the problem has remained formidable. i 
malaia netament controls or performs antiepidemic and anti- 
Socal h work, tuberculosis control, maternal and infant welfare, 
and dies public health propaganda, food and drug ave 
itd special Giith measures. It maintains and operates 12 general 

ospitals and many dispensaries, and provides grants 


s lai 
*veral others, Charitable and missionary institutions operate 


Frait® hospitals, 
oject 1955 to 1966 there was an average of 730 private building 
Ment re Yearly; in the boom year 1963 there were 2,578. Govern- 
for ggo lement estates by 1965 had provided accommodation 

900 people. Since 1965 a special government lottery has 


Ms s 5 
Minin to help finance the ever-increasing social welfare 


Cation 
tion 


he courts of Hong Kong include the Supreme Court, 
Curt, magistrates’ courts, Marine Court, and tenancy 
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tribunals. The laws of England with modifications for local con- 
ditions are used. The judiciary and the courts are independent 
of the government administration. 

Education.—Since World War II education has made enor- 
mous progress. In 1945 there were roughly 4,000 children in 
schools; by 1965 the number had reached 914,311. The number 
of schools of all types was about 2,281; 65% were private. All 
education is voluntary but not free. It is controlled under the 
Education Ordinance of 1952, amended by a 1958 ordinance. 
Schools run by missionary bodies receive grants, and vernacular 
primary schools (mainly in the rural areas) are subsidized. Post- 
secondary education has received attention, since most graduates 
from the secondary schools no longer return to China to study at 
university level, A Chinese Colleges’ Joint Council was set up in 
1958 to further the growth of these colleges, and scholarships to 
them are awarded by the government. A professional teachers’ 
training board controls teacher training. 

The University of Hong Kong, founded in 1911, is an indepen- 
dent body, mainly supported by government grants but with some 
endowment funds. In 1963 New Asia College, Chung Chi College, 
and United College joined to form the new Chinese University. 
It was to be established at Ma Liu Shui in the New Territories. 

Local Forces and Civil Defense.—The colony’s auxiliary 
services comprise the Royal Hong Kong Defense Force, the Aux- 
iliary Police, and the Essential Services Corps. The latter is split 
into four autonomous services: Essential Services Corps proper, 
Civil Aid Services, Auxiliary Fire Service, and Auxiliary Medical 
Service, All these services consist of volunteers. 

The regular police force at the end of 1965 (excluding women 
police) included 118 gazetted officers, 781 junior officers, and 
8,705 noncommissioned officers and constables, There were 412 
women police of all ranks. 


THE ECONOMY 


The foundation of Hong Kong in 1841 as a free port was the 
response of the British government to merchants’ need for a pro- 
tected and safe trading centre on the China coast. The only safe 
deep-sea anchorage between Shanghai and Indochina, Hong Kong 
became the entrepôt for trade throughout southern China and the 
western Pacific, with its own banking and insurance institutions; 
its prosperity depended on the freedom of trade. But the colony 
later added to its earlier function that of a manufacturing and in- 
dustrial area. This movement received its first impetus during 
World War I, when supplies from Europe were reduced; but the 
greatest impetus began about 1935, with the establishment of fac- 
tories as a result of the disturbed conditions in southern China and 
of imperial preference (g.v.) under the Ottawa agreements. 

After World War II, industrial expansion continued rapidly. In 
1949 refugees from China streamed in, with money, technical 
knowledge, and new ideas. It was this that saved Hong Kong 
from financial disaster, since its position as an entrepét had seri- 
ously declined. In 1950-51 Hong Kong further stifled its trading 
activity when it supported a United Nations resolution and banned 
all exports to North Korea and the export to China of about 200 
items of strategic importance. The switch from trade to manufac- 
ture was so rapid that few at first realized its significance. By the 
end of 1966 locally manufactured goods accounted for approxi- 
mately 80% of the entire value of the colony’s exports. 

Agriculture—Before Hong Kong became a British colony, 
agriculture, together with a little fishing, was its sole basis of live- 
lihood. Trade and industries, however, have almost obscured this 
aspect of its life. Rice, the chief crop, formerly occupied about 
two-thirds of all farmland. Six to eight crops of Chinese vege- 
tables were harvested annually. After 1950 there was a significant 
change in farming. In 1966 the area under two-crop rice had de- 
creased by about 60% while intensive market gardening increased 
more than threefold. 

Forestry.—The forestry division of the Agriculture and Fish- 
eries Department encourages forestry generally and is directly 
concerned with afforestation of water catchment areas, with village 
forestry, and with scenic beauty. For nearly 75% of the colony, 
forestry is the only economic form of land development. In the 
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New Territories about one-quarter of the entire area has been 
set aside for forestry reserves. The main species planted are of 
pine (Pinus massoniana), casuarina, and eucalyptus. 

Water Supplies.—The predominating crystalline character of 
the rock formations makes them unsuitable as aquifers for under- 
ground storage and it is thus necessary to concentrate on collecting 
surface water for water supplies. The highly variable and erratic 
rainfall regime of the area accounts for many water shortages. 
For some part of every year between 1934 and 1964 it was neces- 
sary to restrict water use during dry seasons, Between June 1963 
and June 1964 Hong Kong experienced its most serious water 
emergency; water supply was restricted to only four hours every 
fourth day, and a number of expedients were resorted to, including 
importing water by tankers from the Pearl River in China. After 
March 1965 Hong Kong received water from the East River under 
an agreement with China. Reservoir storage capacity in the mid- 
1960s was 15,858,000,000 gal. New large reservoirs had been 
built at Tai Lam Chung, with capacity for 4,500,000,000 gal. 
(1957), and at Shek Pik on Lan Tao Island, 5,400,000,000 gal. 
(1963). The Plover Cove sea inlet in Tolo Harbour was being 
converted for water storage; with a capacity of 30,500,000,000 
gal., it would double the colony’s storage capacity. 

Mining.—The chief economic minerals mined and worked are 
iron, lead, graphite, tungsten, kaolin clay, feldspar, sand, and 
granite, The most active concern is the iron mine at The Hunch 
Backs (Ma On Shan). A large proportion of ore shipments is 
destined for Japan. 

Fisheries——Marine fish is the main primary product of Hong 
Kong and its volume is the largest of any port in the British col- 
onies. In the later 1960s the industry employed more than 9,400 
junks of various sizes and Japanese-type trawlers. A government 
fish marketing organization (nonprofit) controlled landing and 
wholesale marketing. Fish was exported to other countries in the 
Far East and to the United States. After 1958 restrictions im- 
posed by the mainland Chinese government required Hong Kong 
fishermen who fished in Chinese waters to land part of their catch 
in China. This regulation encouraged some of the larger craft to 
fish farther away from China. In 1965, 53,085 tons of fish worth 
HK$63,422,927 were sold at the wholesale markets. 

Oysters have been cultivated in Hong Kong waters for 700 years. 
The principal area is Deep Bay, where oyster meat is produced. 
In the Tolo Channel pearl culture is also practised. 

Industries.—The largest industry in Hong Kong, in numbers of 
both factories and workers, is the textile industry. Heavy indus- 
tries include more than 20 shipbuilding and repair yards, steel roll- 
ing and processing mills, and cement factories. The following 
well-established light industries are responsible for about one-third 
of the entire’ value of the colony’s exports: electric light bulbs, 
canned goods, ceramics, enamelware, flashlights, matches, paint, 
plastics, rattanware, rope, rubber, shirts, shoes, sugar, and textiles. 

Trade.—From 1945 to 1948 trade expanded rapidly because of 
the general shortage of consumer goods. Trade with China im- 
proved in 1949, but after the imposition of the embargo on certain 
strategic articles in 1951 the tonnage of goods handled for China 
fell by 174% compared with the previous year. By 1957, when 
the embargo was modified, the Chinese government had begun to 
make bulk deals directly with foreign governments. The eco- 
nomic effects of the Korean War brought one compensation, how- 
ever: the United States enacted in 1952 its Foreign Assets Control 
Regulations whereby the importation into the U.S. of goods origi- 
nating from China and North Korea was prohibited. Many 
Chinese-style products could still be imported by U.S. firms, and 
the market for these goods became extremely valuable to Hong 
Kong. Certificates of origin were instituted. In 1965 about 
58% of all exports went to three countries: the U.S. 34%, U.K. 
17%, and West Germany 7%. Imports by value were: China 
26%, Japan 17%, U.S. 11%, U.K. 11%, and West Germany 3%. 

The total value of Hong Kong's external trade in 1965 (imports, 
exports, and re-exports) was HK$15,495,000,000; the value of do- 
mestic exports reached a record total of HK$5,027,000,000. The 
textile and garment industries accounted for 52% of this amount, 

plastic goods for 15%. 


HONITON—HONOLULU ' 


Banking, Currency, and Finance.—The unit of Cutrency i 
the Hong Kong dollar, divided into 100 cents. Its exc oa 
fluctuated with the price of silver until 1935. In that Year it 
tied to the English pound and an exchange fund has kept its ‘ald 
remarkably steady at 1s.3d. (174 cents U.S.), Besides lo A 
incorporated banks there are also branches of many foreign banks 
and insurance companies of international standing are yell 
resented, There is a local stock exchange and facilities arg aly 
available for the buying and selling of stocks and bonds on the US, 
and European markets. b 

Hong Kong is financially self-supporting. Since 1947 the 
has been balanced each year except 1965, often with a surplus; 
in the early 1960s annual revenue and expenditure each amounted 
to between HK$1,500,000,000 and HK$1,711,000,000, The 
public debt in the form of repayable loans totaled nearly HK$. 
000,000. 

Transport and Communications.—Almost all the 565 mi, 
(770 km.) of roads in Hong Kong and the New Territories are of 
concrete or asphalt and are classified as first class, A government- 
owned railway connecting with Canton and Peking runs from 
Kowloon for 22 mi. (35 km.) to the frontier. Oceangoing ships of 
all nations maintain regular services to the port, which is equipped 
with modern navigation aids. Ferries operate between Kowloon 
and Victoria and to outlying districts. The Hong Kong interni 
tional airport at Kai Tak is located alongside the harbour on the 
mainland; a modern runway, extending into Kowloon Bay, ws 
opened in 1959. Letter and parcel post services and efficient cable 
and radio services keep Hong Kong in touch with the world, There 
are daily radio and television programs. 

See also references under “Hong Kong” in the Index. | 

Bwrocraruy.—G, A. C, Herklots, The Hong Kong Countrysiit 
Throughout the Seasons (1951); S. G. Davis, Hong Kong in Its Gew 
graphical Setting (1950), The Geology of Hong Kong (1982), mi 
Archaeology in and Around Hong Kong (1966); H. Ingrams, ie 
Kong (1952), G. B. Endacott, A History of Hong Kong (1958) and 
Biographical Sketch-Book of Early Hong Kong (1962); EBO 
Szczepanik, The Economic Growth of Hong Kong (1958); Hong Km 
Annual Report. Current history and statistics summarized annually it 
the Britannica Book of the Year. (8. G.D 


HONITON, a market town and municipal borough in Devot 
Eng., the centre of a dairy-farming area, lies among bide | 
in the valley of the Otter river, 17 mi. E.N.E. of Exeter by 1o 


Pop. (1961) 4,718. Honiton (Honetona, Huneton, sar 
“Huna’s farm”) was probably the site of an early eee 


does not appear in history before the Domesday survey: he 
then a considerable manor held by Drogo of Montacute int 
count of Mortain. The borough was founded between 1194 
1217 by William de Vernon or de Redvers, earl of Devon. to the 
the early 14th century until 1807 the manor belonged dimo 
Courtenay family. In 1221 Falkes de Bréauté, then custo’ t 
the borough, paid tribute of a palfrey to the king for the i 
hold a fair at the feast of All Hallows; it is now held an 
the first Wednesday after July 19. The boroügh was ee tik 
in parliament by two members in 1300 and 1311, and 
again till 1640, from which date it returned two men” | ij, 
disfranchised by the act of 1868. The town was incor il 
charter in 1846, a mayor replacing the portreeve as the c! ie 
of the borough. The restored church of St. Michael, fs Brett 
parish church, was built by Peter Courtenay, piso town W 
about 1480. The manufacture of wool flourished in t 
to the beginning of the 19th century. indust 
Honiton was' formerly the centre of a famous pat of 
established by refugees from Flanders toward the eer 
16th century. Genuine Honiton lace is still made in the e the 
hood, and there has been a pottery in the borough ve w.C) 
century. g: aji and $ 
HONOLULU, čapital and principal port of Hawg si! Wok 
of the city and county of Honolulu, at 21° 18’ N., 157, es gw. 
on the south coast of Oahu Island, 2,091 nautical MIS alp 
San Francisco. A modern city in mid-Pacific, with a Ra 
turesqueness of its own, it is the crossroads of transpa ag ant 
and air routes, the centre of similar interisland ser a werd 
main port of trade with the U.S. mainland. During 


the Korean War it was a staging area of prime importance. 
Not only is the city the gateway to the other Hawaiian islands 
jut is itself, along with its suburbs of Waikiki and Pearl Harbor, 
asight-seeing goal for thousands of tourists annually, 

' The city extends about 10 mi. along the Oahu shore and 4 mi. 
jaand across.a plain a mile wide and up ridges and valleys to a 
mountain range from 2,000 to 3,100 ft, high. Near the middle are 
the modern harbour, business section, civic centre and, a mile 
hack, Punchbowl crater (500 ft. wide, containing the National 
Memorial Cemetery of the Pacific); at the east end, like a lion 
couchant, stands gine Head crater (760 ft. wide) ; at the west 

the lower Salt lake craters separate the city from the naval 
fie of Pearl Harbor. With its ocean front, colourful vegetation 
ind background of mountains and blue sky, Honolulu is considered 
one of the most beautiful of cities. Tempered by cool trade 
breezes, the plain has a temperature range of from 56° to 88° F. 
(13° to 31° C.), with a mean of 74.6° (23.4° C.), while annual 
ninfall averages 28.6 in., the temperature decreasing and rainfall 
increasing with altitude. 

The residential area spreads between mountains and sea and 
includes homes in a dozen architectural traditions, Business build- 
ings rise near the busy harbourside, centre of trade and shipping 
for all Hawaii. The civic centre, a spacious park, contains or is 
bordered by: the federal building; the territorial capitol (Iolani 
palace, the only former royal palace now under the U.S. flag); 
city hall; judiciary, library, archives, tax and armoury buildings; 
and the residence of the governor, Washington Place, The city 
has a Es exchange and a chamber of commerce and there are 
pineapple canneries, ironworks and a few light industries. 

History——Honolulu means “sheltered harbour.” It was over- 
looked by James Cook in 1778 and by other early explorers, and 
me ct Caeser atl soa baa 

especially whalers and sandalwi aders 
ind merchants from the beginning of the rgth century. Kame- 
meha I (the Great) lived there from 1803 to 1811, In 1820 
the city became the principal residence of the sovereign and soon 
ns af foreign consuls, but it did not become the permanent 

ital until 1845. 

Russian forces arrived at Honolulu in 1816 and the city was later 
ean Britain (1843) and France (z849); but vanite 

e independent kingdom of Hawaii each time. ter 
oe ee fiiy assumed first importano in the inns 

is closely comparable with that of Hawaii as a whole. 
een continued as the capital city when Hawaii was annexed 

e U.S, (1898) and when it became a state (1959). 

Sunda Most critical day of the 2oth century in Honolulu was 
Gin, Dec. 7, 1941, when the city was under sporadic attack 
Retina Planes, which bombed military“ installations on the 
Hathor. eine particularly the naval base at neighbouring Pearl 
dad and AN have: in Hoolin ramen at sess 
Witt for the steady attack against ‘elie e forces in th 

e) 4 panese forces in the 

ering World War i The Korean War lent further 
iih © the strategic importance of the city. In the second 
ite font century, Honolulu became, an increasingly important 
Ourist travel and an expanding residential area, marked 

y an fe eansion of light manufacturing. j 
em ation, Area and Population.—The centrc of gov- 

RG the executive, legislative and judiciary branches of 

iser penalty is also the seat of the city and county of Hono- 
tity ay j in 1907 by the territorial legislature. The area of the 
toughly monty Covers a total expanse of 540,000 sqmi., In & 
anos: to rams region of the Pacific ocean running northwest 
Or most idway Island and south to Palmyra Island. However, 
Oahu, Purposes the city-county area is that of the island of 


and 


Po ; 
tae 2560) city 294,194; county (the standard metropolitan 
Ye table oaea) 500,409. . For comparative population figures 
Transpo AWAN: Population. 
ba p POrtation.—As the “crossroads of the Pacific,” Honolulu 


Mai 
"ont i Stop on all world steamer and air routes. Many bus 
nnect with lines over the concrete and macadam roads 
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of rural Oahu, and two tunnels through peaks of the Koolau range 
behind the city lend speedy access to the growing residential areas 
of the north shore. Honolulu and its hinterland are supplied with 
light and power, gas, water and sewer systems. The region is con- 
nected to the rest of the world by interisland telephones, ship-to- 
shore radio, transpacific cable and interisland and transpacific 
radio, The chief exports are sugar and pineapple products. 

Cultural Activities—The University of Hawaii is in Honolulu 
(see Hawan). .There are numerous civic, scientific, historical, 
literary, art, dramatic, musical, professional, industrial, religious 
and social welfare organizations. Churches include those of Chris- 
tian and several oriental denominations. Periodicals are published 
in several languages. Honolulu has a number of radio stations and 
television stations and two daily newspapers in English. People 
of many cultural and racial backgrounds mingle freely and har- 
moniously in various activities. 

Recreation.—There are many drives, parks and playgrounds, 
the largest parks being Kapiolani, between Diamond Head and 
Waikiki, and Ala Moana, along the shore. Much was done for 
beautification, including the elimination of billboards from) road- 
sides. There is a profusion of introduced plants, particularly 
flowering varieties. Most mainland sports can be enjoyed 12 
months of the year. 

Waikiki, a beach resort 4 mi. from downtown Honolulu, is a 
centre for water sports, surfboard riding and canoeing in partic- 
ular, There rise many hotels, some of which are quite elaborate. 
Facilities include a yacht harbour and an aquarium. 

Pearl Harbor, an important base for the U.S. navy for many 
years, adjoins Honolulu to the west, centred on a cloverleaf-shaped, 
improved harbour which is one of the largest and safest in the 
world, The right to use Pearl Harbor as a coaling and repair sta- 
tion was granted to the U.S. by the Hawaiian monarchy in 1887, 
but congress did not authorize funds for construction of a naval 
base until 1907. Ships may tie up at Ford Island or anchor in 
the arms of the harbour.: There are fueling and repair docks, 
dry docks, a submarine. base, shops, supply depots and training 
centres, From 1947 Pearl Harbor was the headquarters for the 
unified command of the U.S. army, navy and air force for the 
Pacific area. 

See also Hawa; PEARL HARBOR Attack; WorLD War II. 

(A. G. Dy.) 

HONORIUS, the name of four popes and one antipope. 

Honortus I (d. 638), pope from 625 to 638, a member of a dis- 
tinguished Campanian family, was elected pope Oct. 27, 625. In 
his government of the church Honorius continued the policies of 
St, Gregory the Great. He sent missionaries to Anglo-Saxon Eng- 
land, admonished the Christian Celts to conform to the Roman 
rite and, in co-operation with several councils, reorganized the re- 
cently converted Visigothic Spain. He was less successful in his 
attempts to convert the Arian Lombards. He died Oct. 12, 638. 

Honorius I was condemned in 681 by the third council of Con- 
stantinople as a heretic because in the Monothelite controversy he 
had assumed a conciliatory policy out of practical considerations, 
Leo II in 682 confirmed the condemnation, saying that Honorius 
had “permitted the faith to be stained.” That Honorius was actu- 
ally a heretic is open to question, for he seems to have misunder- 
stood the point at issue and his language is quite unscientific, 
His lapse was much discussed at the time of the first Vatican 
council (1870) in connection with the promulgation of the doc- 
trine of papal infallibility; that doctrine, however, requires that 
only when a pope speaks ex cathedra is he infallible, and it has not 
been shown that any opinion of Honorius was an ex cathedra defini- 
tion of faith or morals. 

See J. Chapman, O.S.B., The Condemnation of Pope Honorius (1907). 

Honortus II (Peter Cadalus) (d. 1072), antipope from 1061 to 
1072, was born in the territory of Verona. Bishop of Parma c. 
1045, he was an opponent of the reform movement in the church, 
When Hildebrand (afterward Pope Gregory VII) and his fellow 
reformers, in virtue of the decree on papal elections of 1059, 
brought about the election of Alexander II on Sept. 30, 1061, with- 
out imperial sanction, Agnes, regent for Henry IV, was able with 
the aid of Lombard and German bishops to have Cadalus chosen 


664. 


at Basel as Honorius II, on Oct. 28, 1061. He was installed at 
Rome by force of arms in April 1062. Duke Godfrey of Tuscany 
succeeded in persuading both contenders to await the imperial 
decision. Agnes in the meantime had lost the regency and Anno 
of Cologne, who succeeded her, ordered an investigation which re- 
sulted in a decision favourable to Alexander. Cadalus in May 
1063 again established himself in Rome but had to depart the fol- 
lowing year when the council of Mantua again decided in favour 
of Alexander. Cadalus lived in obscurity till 1072, apparently 
maintaining his claims till the end. 

Honorrvus II (Lamberto Scannabecchi) (d. 1130), pope from 
1124 to 1130, was born of a humble family at Fagnano near Imola, 
rose to be cardinal bishop of Ostia (1117) and was Calixtus II’s 
legate to Germany. His pacific temperament helped to close the 
investiture controversy (q.v.) by the concordat of Worms (1122) 
and won him the good will of the imperialists. In the conclave 
that met to elect a pope on the death of Calixtus, the Frangipani 
won the people for Honorius after Theobald had been chosen as 
Celestine II. When Honorius offered to resign, the cardinals re- 
newed his election (Dec. 15, 1124). His reign, which was an era 
of peace and reform, saw the pope come to an understanding with 
the rulers of the period. As a result his position was greatly 
strengthened. Henry I of England accepted a papal legate; Louis 
VI of France settled his contests with the French hierarchy; Lo- 
thair of Supplinburg owed his election as emperor to papal support 
and paid his debt by deferring to the pontiff. Honorius was forced, 
however, to recognize the claims to Apulia of Roger II of Sicily. 
He died at Rome on Feb. 13, 1130. 

Honorrus III (Cencio Savelli) (d. 1227), pope from 1216 to 
1227, was a Roman aristocrat who became treasurer of the Holy 
See in 1188 and a cardinal in 1193. He was elected to succeed 
Innocent III as pope on July 18, 1216, and gathered the fruits of 
the reign of that great pontiff at least in the spiritual sphere. 
Under him, the Dominicans, Franciscans and Carmelites were ap- 
proved and church life revitalized. Honorius resisted the emperor 
Frederick IT, once his pupil, but avoided an open break in the hope 
that the emperor would take the crusade seriously. But Frederick 
outmaneuvered the elderly prelate in this as in other matters. The 
activities of Honorius, however, in the interests of justice and 
peace were felt throughout the west. He was, among other things, 
instrumental in securing the crown of England for the minor Henry 
III. He died March 18, 1227. 

Honorrus IV (Giacomo Savelli) (c. 1210-1287), pope from 
1285 to 1287, was a grandnephew of Honorius III. Cardinal in 
1261, he was elected unanimously on the first ballot (April 2, 
1285) although aged, infirm and only a deacon. During his short 
reign he favoured the mendicant orders and promoted the study of 
oriental languages in order to effect a union with the Eastern 
churches. He intervened against Aragon in the dispute over Sicily. 
He died at Rome on April 3, 1287. (J. V. Hn.) 

HONORIUS, FLAVIUS (a.D. 384-423), west Roman em- 
peror from 393 to 423, in whose reign Rome was captured and 
plundered by the Goths. The younger son of Theodosius I (g.v.) 
and Aelia Flaccilla, he was born on Sept. 9, 384. Elevated to the 
rank of Augustus (for explanation of this title see EMPEROR) by 
his father in Constantinople on Jan. 23, 393, he became sole ruler 
of the west when Theodosius died in Milan on Jan. 17, 395. Un- 
til 408 the effective ruler of the west was Flavius Stilicho (q.v.), 
who in 398 married his elder daughter, Maria, to Honorius. Maria 
appears to have died before her father’s downfall in 408, and Hono- 
rius next married her younger sister, Thermantia. When Stilicho 
was murdered on Aug. 22, 408, Thermantia was sent back to her 
mother, 

During the next two or three years Honorius’ generals over- 
threw Constantine III, who had usurped power in Britain and was 
now reigning in Gaul; but Alaric and the Visigoths three times be- 

sieged Rome and succeeded in occupying it in Aug. 410. Hono- 
rius spent this period safe behind the defenses of Ravenna, which 
was his residence for the rest of the reign. In the meantime the 
Vandals, Alani and Suebi had broken across the Rhine frontier 
on Dec. 31, 406, had plundered Gaul and in 409 had crossed the 
Pyrenees into Spain. The Visigoths under Ataulphus settled in 
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southern Gaul in 412, but were driven to Spain and reduced to suh: 
mission by starvation in 415 (for their subsequent history 4 

Gorus). Effective control of Britain was lost, and in 499 Hon 
rius wrote to the cities there bidding them look to their ai 
defense. 

Besides Constantine III, numerous usurpers and rebels—Priscus 
Attalus, Maximus, Jovinus and others—were overthrown, h 
417 the patrician Constantius married Honorius’ half sister 
Placidia (who had already been married to the Visigothic chieftain 
Ataulphus) and on Feb. 8, 421, was proclaimed Augustus; but he 
died on Sept. 2 of the same year. Honorius himself died childles 
on Aug. 15, 423, and was succeeded as emperor of the west by 
Constantius’ son Valentinian ITI. 

Few of the Roman emperors were so weak and feeble as Hono. 
rius. When he decided to intervene in politics his intervention wa 
usually disastrous: thus, if he had been less obstinate in rejecting 
the terms offered by Alaric before 410, Rome might have been 
spared the Gothic occupation. 

See J. B. Bury, History of the Later Roman Empire, nie C 

HONOS, the Roman deified abstraction of Honour, partit 
larly as a military virtue. The earliest shrine of this deity in Rome, 
not earlier than the 3rd century B.C., was located just outside the 
Colline gate. A double temple of Honos and Virtus stood outside 
the Porta Capena and another, built by Marius, was probably 
located on the Capitoline. (R. B, Lo.) 

HONOUR, a word with various meanings all of which derive 
ultimately from those of the Latin konos or honor. This Latin 
word meant: (1) esteem or repute; (2) concrete marks of esteem 
(rewards, ceremonies, etc.); and (3) public offices, as in the a 
pression cursus honorum, the course or career of a Roman magi- 
trate from lesser functions toward the consulate. Hence the word 
came to be applied to mean a personal character, consciously mait 
tained, such as might deserve or expect esteem, with various speci 
senses according to social environment. Thus “a woman’s honour 
is a reputation for chastity or marital fidelity; “an affair of honour’ 
is a euphemism for a duel (g.v.); “courts of honour” are courts to 
settle disputes that might give rise to a duel or disputes over the 
marks of honour such as precedence or coats of arms (see He 
ALDRY; PROTOCOL AND PRECEDENCE); “debts of honour” are gam 
bling debts that are not legally enforceable but that must be pale 
if the gambler is to keep up his position; and “the honours t 
in Great Britain, is the list of new recipients of peerages, bao 
etcies, knighthoods or orders, published twice annually, on 
sovereign’s birthday and at the New Year. Under feudalism Nia 
the word honour was also used to mean a fief or benefice, whe 
land, money or a public office. i 

HONOURABLE ARTILLERY COMPANY, the «i 
regiment of the British territorial army and is probably the m ii 
regiment in the world. It is privileged to fire royal po City 
the Tower of London and to provide guards of honour in the 
of London for royal visitors. Its headquarters are at Arm 
house, London. a incorpo 
reels 
vild. 
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it not only trained citizens of London in the science © 3 
lery,” but sent many of its members, as officers, t0 others 
the kingdom to set up “trained bands.” Many pnei anis 
lowed the example of London by forming artillery urvivè w 
especially in the early 17th century. None of these $ 


flourishes in Boston, Mass., the Ancient and Honorable 
mpany of Massachusetts, the oldest military body in 
world. Of the founder members. to whom Gov. John 
nted a charter in 1638 several had been trained in the 
Company of London.. The company’s “ancient vellum 
ins the roll of members from 1611 to 1682 and all new 
mntinue to sign on vellum. 
tbreak of the English Civil War, the London trained 
ered and trained by the artillery company, were the 
t ones in the country; they distinguished themselyes 
battle of Newbury (Sept. 1643). Capt. Phillip Skippon, 
Thad appointed captain of the company in 1639 and 
ander of the City forces with rank of sergeant major 
joined the parliamentary forces and served as major 
of staff to the earl of Essex and as general of the 
ell nominated him in 1655 to revive the artillery 


toration of the monarchy in 1660, the duke of York 
commander in chief of the company, which came into 
sat court. Many nobles and gentry of the royal house- 
rolled, Among its distinguished members were the duke of 
Christopher Wren and Samuel Pepys.. From 1682 
York was referred to as “captain-general” and his suc- 
iam III, used the same title, which continues to be 
een Elizabeth II. 
infantry battalion of the Honourable Artillery Company 
composition as it developed from crossbows and long- 
o pikes and muskets and to modern infantry weapons. In 
ity authorities presented two brass field guns which, 
as battalion guns, in 1853 formed the nucleus for a field 
A short-lived horse artillery troop was formed in 1860; 
cal squadron, formed in 1861, was converted into a 
irtillery battery in 1891. This and the field battery con- 
n unbroken existence in 1st Regiment H.A.C. (R.H.A.). 
colonel with a small headquarters (formed in 1961) 
nds the infantry and artillery units. 
‘company served with distinction in three wars, gaining 60 
ours, In the South African War an artillery battery and 
Jand mounted infantry detachments. joined the City im- 
lunteers. In 1914 and 1939 the company expanded 
Tn World War I two infantry battalions and five artillery 
and in World War II four artillery regiments, fought 
each war more than 4,000 officers were supplied to 
mits. In 1939 the infantry battalion reverted to the com- 
Original role of producing officers. 
lonourable artillery company maintains a veteran reserve 
es the company of pikemen and musketeers (with es- 
ment fixed by royal warrant from Queen Elizabeth II) and 
‘ort to the lord mayor of London. The company also 
detachment of the metropolitan special constabulary. 
HY.—C. A. Raikes, History of the Honourable Artillery 
ae ; G. Goold Walker, The Honourable Artillery Com- 
47 (1954) ; R. Johnson, Regimental Fire, the Honourable 
mpany in World War II (1958). (E. F. Ha.) 
SHU, the largest island of the four main islands of Japan, 
the Japanese mainland, lies between the Pacific ocean 
and the Sea of Japan on the west. It forms a northeast- 
€ extending about 800 mi. (41° 21’ N. 141° 28’ E. to 
543 p 30° 56 E.) and varies greatly in width. Pop. (1960) 
S7, including minor offshore islands., The area (88,976 
5 approximately the same as that of England, Scotland 
and also comparable to that of the U.S. states of Ohio 
msylvania, Of the 46 prefectures of Japan, 34 are on 


BY, climate, animal life, etc., see JAPAN: Physical Geog- 


quently spending three years in Rome, where he was 
tin 1728. Four years later he 
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civil law at Trier and in 1739 archiepiscopal official in Coblenz. 
In 1748 he was appointed auxiliary bishop and vicar-general 
and became in effect responsible for the spiritual administration 
of the diocese of Trier, the bishop himself having the duties of 
a secular prince. He was also pro-chancellor of the university. 
Fe died at his chateau at Montequentin, Luxembourg, Sept. 2, 

90. 

Hontheim’s contribution to historical studies lies in two books 
on the history of Trier, Historia Trevirensis diplomatica et prag- 
matica (3 vol., 1750) and Prodromus historiae Trevirensis (2 vol., 
1757). A third collection, Historiae scriptorum et monumentorum 
Trevirensis, remained in manuscript in the city library. These 
works show Hontheim as an exceptionally careful and critical ed- 
itor for his time. Under the pseudonym “Febronius” he published 
in 1763 his most important work De statu ecclesiae et legitima 
potestate Romani Pontificis. Moved by concern over a divided 
Christendom and influenced by 18th-century rationalism, Hont- 
heim urged the limitation of papal power and its subjection to the 
bishops as represented by the general councils. (For a further dis- 
cussion see GALLICANISM.) The book had a wide success, with 
a new edition in 1765 and several translations. In spite of Hont- 
heim’s avowed intention not to attack papal power but to 
strengthen it by defining its limits, it was condemned in Rome. In 
1781 he published a formal retraction, but this was silent on the 
question of the political power of the papacy, and the completeness 
of his retraction was doubted in many quarters. 

See O. Mejer, Febronius (1880). 

HONTHORST, GERARD VAN (1590-1656), Dutch his- 
torical, portrait and genre painter, born at Utrecht on Nov. 4, 
1590, was brought up in the school of Abraham Bloemaert. He 
then went to Italy, where he was influenced by the realism and 
chiaroscuro of the great Michelangelo da Caravaggio. Home again 
in 1622, he entered the Guild of St. Luke, becoming dean in 1625- 
26-28 and 1629. The queen of Bohemia, sister of Charles I and 
electress palatine, being an exile in Holland, asked him to teach 
her children drawing; and Honthorst, thus approved, was invited 
by Charles I to England. There he painted several portraits and 
a vast allegory, now at Hampton Court, of the king and queen of 
Bohemia as Diana and Apollo in the clouds receiving the duke 
of Buckingham as Mercury and guardian of the king of Bohemia’s 
children, In his home at Utrecht Honthorst finished, in 1631, a 
large picture of the king and queen of Bohemia “and all their 
children.” For Lord Dorchester about the same period he com- 
pleted some illustrations of the Odyssey ; for the king of Denmark 
he composed incidents of Danish history, of which one example 
remains in the gallery of Copenhagen. In 1637 he settled at The 
Hague, and became court painter (1641). 

His most attractive pieces are those in which he cultivates the 
style of Caravaggio, those, namely, which represent taverns peo- 
pled with players, singers and diners. He shows great skill in 
reproducing scenes illuminated by candlelight (e.g., “Christ Before 
Pilate”), and he liked to transmute every subject into a night 
scene, He died on April 27, 1656. 

HOOCH, PIETER DE (1629-after 1633), Dutch genre 
painter noted for his interior scenes, was born in Rotterdam, He 
was a pupil of N. Berchem at Haarlem. From 1653 he was in the 
service of Justus de Grange, and lived at Delft, The Hague and 
Leiden. In 1654 he married a girl of Delft, Jannetje van der 
Burch. From 1654 to 1657 he was a member of the painter’s guild 
of Delft, but after that date we have no traces of his doings until 
about 1667, when his presence was recorded in Amsterdam. His 
dated pictures prove that he was still alive in 1633. His work 
shows affinity with the painting of Vermeer, who was living at 
Delft at the same period as De Hooch. De Hooch only once 
painted a canvas of large size, and that unfortunately perished in 
a fire at Rotterdam in 1864. But his small pieces display perfect 
finish combined with great power of discrimination. Though he 
sometimes painted open-air scenes, these were not his favourite 
subjects. He was most at home in interiors with the radiance of 
the day, in different intensities, seen through doors and windows. 
He thus brought together the most delicate varieties of tone. His 
simple household scenes, done while he lived in Delft, are con- 
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Ushant in 1778, and he was present in the West Indies, under 
command of his cousin Sir Samuel Hood, at all the acti 
culminated in Lord Rodney's victory of April 12, 1782, Af 
the peace, he spent some time in France, and on his return ws 
given the command of a sloop, from which he proceeded in sg 
cession to various frigates. Early in 1793 the “Juno” went 
Mediterranean, and Hood distinguished himself by an aud 
feat of seamanship in extricating his vessel from the harhoypy 
Toulon, which he had entered in ignorance of Lord Hood's wih 
drawal. Soon afterward he was put in command of 


was given the “Zealous” (74 guns), being present at Nelso te 
successful attack on Santa Cruz. He conducted the negotiations 
which relieved the squadron from the consequences of its fail 
At the battle of the Nile the “Zealous” put her first a 
of action in 12 minutes, and Hood immediately engaged othe 
ships, the “Guerriére” being left powerless. When Nelson ld 
Egypt, Hood commanded the blockading force off Alexandria an 
Rosetta. Later he rejoined Nelson on the coast of the two Sicilie 
In the “Venerable” Hood was present at the action of Algeciras 
and the battle in the Straits of Gibraltar (1801) when 
suffered heavily. A year later Captain Hood was employed it 
Trinidad as a commissioner and, upon the death of the flag ofiter 
commanding the Leeward station, succeeded him as commodott 
Island after island fell to him and soon, outside Martinique, the 
French had scarcely a foothold in the West Indies. Inco 
next of the squadron blockading Rochefort, Hood had a sharp 
action on Sept. 25, 1805, with a small French squadron which vas 
trying to escape. On this occasion he lost an arm. Promoted rear 
admiral, Hood brought the operations against Madeira to ait 
cessful conclusion (r807) and a year later took part, in the 
“Centaur,” in the war between Russia and Sweden, Present it 
the roads of Corunna at the re-embarkation of the amy of $t 
John Moore, Hood thence returned to the Mediterranean, whet 
for two years he commanded a division of the British fle, I 
1811 he became vice-admiral. He died at Madras, Dec, ? 
ALEXANDER Hoop (1758-98), brother of Adm. Sir Samuel Hoo 
entered the navy in 1767, and accompanied Capt. James Eo% 
his second voyage round the world. Under Lords Howe anda 
ney he distinguished himself in the West Indies, and at the dl 
of April 12, 1782, was in command of one of Rodney's 
Under Sir Samuel Hood he then proceeded to the Mo 
where he captured the French corvette “Cérés.” It vs i 
1797 that he went afloat again. His first experience wi É 
his ship, the “Mars,” was unenviably prominent in the mutiny 
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sidered his best works, After moving to Amsterdam he attempted 
more elegant scenes of society life that lack the homely charm 
and intimacy of his earlier works. 

Over 320 works of De Hooch are located in European and Amer- 
ican galleries. 

HOOD, JOHN BELL (1831-1879), Confederate general in 
the American Civil War, was born at Owingsville, Ky., on June 1, 
1831. He graduated from West Point in 1853 and served as a 


cavalry officer until he resigned in 1861 to accept a colonelcy in the 
Confederate army. He won rapid promotion, and at Gettysburg 
commanded a division of Gen. James Longstreet’s corps that as- 
saulted the Union left at Round Top, where he suffered a serious 
arm wound. He accompanied Longstreet west in 1863 to 
strengthen Gen. Braxton Bragg. At the battle of Chickamauga he 
was again wounded and lost a leg. The following spring, now a 
lieutenant general, he fought under Gen. Joseph E. Johnston as 
Gen. W. T. Sherman pushed toward Atlanta and became the 
Confederate commander when political pressure forced Pres. Jef- 
ferson Davis to remove the retreating Johnston. In a vain effort 
to save Atlanta Hood promptly attacked, but was forced back into 
the city. He held Atlanta for five weeks until it was nearly cut 
off, (See ATLANTA, BATTLES ArouxND.) Hood then took his army 
out, determined to turn the tide against Sherman and revive Con- 
federate fortunes in the west by striking in Sherman’s rear. Hood 
led his men on a long and rapid march north and west only to be 


Spithead. On April 21, 1798, occurred the famous a j 
“Mars” with the “Hercule,” fought in the dusk near tl ee 
Raz, in which, though successful, Hood lost his life. 3 7 
HOOD, SAMUEL HOOD, ist Viscount, (17a) 
British admiral who served during the Seven Years Wal E 
American and the French Revolutionary wars, was born on vt 
1724. He entered the navy on May 6, 1741, served vy 
time as midshipman with Capt. George Rodney in the | Pt 
Castle” and became lieutenant in 1746. In 1754 he ant 
commander of the “Jamaica” sloop, ted 
North American station, where in 1756 he was POs he Gril 
“Lively.” He returned to England later in the year m$ 
ton,” to which he had been appointed by Commodore io 
In 1757, while in temporary command of the "a n 
guns), he drove a French ship ashore in Audierne a 
two privateers. In recognition of his services he was n 
mand of the frigate “Bideford.” In 1759, when cap 


Bellona” (32) 


confronted by the army of the Cumberland, under Gen. George H. “Vestal” (32), he captured the French “ 


Thomas, which had moved back to check him. Two battles en- sharp action off Cape Finisterre. During the war his i 
sued, Franklin (Nov. 30, 1864), and Nashville (Dec. 15-16), both were wholly in the English channel, and he was oe 
defeats for Hood. Thomas pursued the retreating Confederates Rodney in 1759 in destroying the transports collec a 
and virtually destroyed Hood’s army. Hood’s command ended at French for the proposed invasion of England. mn ite 


his own request in Jan. 1865. He spent the postwar years in 
business in New Orleans, and writing his military memoirs. He 
died on Aug. 30, 1879, in New Orleans. (WL E. B.) 
HOOD, SIR SAMUEL (1762-1814), British vice-admiral, 
entered the navy in 1776. His first engagement was the battle off 


i! i anean. i 2 
sent by his own request to the Mediterr: mmission 


further service in North America, he became CO al academi 
vi 


dockyard at Portsmouth and governor of the na t to ý 
in 1780 was promoted rear admiral and was a v) 
Indies as second in command under Lord Rodney (4 
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Hood joined Rodney in Jan. 1781, and remained in the West 
Indies or on the coast of North America until the close of the 
American Revolutionary War. The turn taken by the campaign 
of 1781 was largely due to Rodney s neglect of his advice. If he 
had been. allowed to choose his own position, there seems to be no 
doubt that he could have prevented the comte de Grasse from 
reaching Ft. Royal with the reinforcements from France in April. 
When the fleet went on to the coast of North America during the 
hurricane months of 1781, he was sent to serve with Adm. Thomas 
Graves in the unsuccessful effort to relieve the army at Yorktown. 
When he returned to the West Indies he was for a time in inde- 

dent command because of Rodney’s absence in England, and 
ihe British islands of St. Kitts and Nevis were attacked by the 
French admiral, De Grasse, with a force much superior to Hood’s 
squadron, Hood's attempt to save it from capture, Jan. 1782, 
with 22 ships to 29, failed, but the bold movements by which he 
first turned the French out of their anchorage at the Basseterre of 
St Kitts, and then beat off the attacks of the enemy, were the 
most brilliant things done by any British admiral during the war. 
Hewas made an Irish peer for his share in the defeat of De Grasse 
on April 9 and 12 near Dominica, 

On the outbreak of the French Revolutionary War Hood was 
sent to the Mediterranean as commander in chief. His period of 
command (May 1793-Oct. 1794) was very active. In August he 
occupied Toulon on the-invitation of the French royalists, and in 
co-operation with the Spaniards, In December of the same year 
the allies, who did not work harmoniously together, were driven 
out, mainly by the generalship of Napoleon, and Hood now oc- 
cupied Corsica, which he had been invited to take in the name of 
the king of England by Pasquale Paoli. Meanwhile the French at 
Toulon had recovered sufficiently to send a fleet to sea. In June 
Hood sailed in the hope of bringing it to action. The plan which 
helaid to attack it in Juan gulf in June may possibly have served 
tosome extent as an inspiration, if not as a model, to Nelson for 
Fete p the Nile, but the wind was unfavourable, and the 
attack could not be carried out. 

In October, Hood, who was now full admiral, was recalled to 
England. He held no further command at sea, but in 1796 he 
Was named governor of Greenwich hospital, a post which he held 
- Until his death on Jan. 27, 1816. A peerage of Great Britain was 

conferred on his wife as Baroness Hood of Catherington in 1795, 

R was himself created Viscount Hood of Whitley in 1796. 

E ued, THOMAS (1799-1845), English comic writer cele- 

he Po hal his use of puns and figurative language, was born in 

“id Byer London, on May 23,1799. His father was a Scotsman 

b ed in London and became a successful bookseller, When 
ne Ae 1811 the family became poor and Hood had a brief spell 
nent before becoming apprentice to an engraver. In 1815 
ife he aiene to Dundee for his health’s sake (throughout his 

FA ered from ill-health), A letter written there describes 

i tone worthy the pencil of Hogarth” and shows how early 
umed ee of humorous description developed., In 1817 he re- 
of John S ondon and resumed work as an engraver. On the death 
agazine cott he became a “sort of sub-editor of the London 
tibuted ah So met many of the brilliant group of men who con- 
its Tatura he As he himself relates, “the bowl had at last found 
with Which ea Both by his own contributions and by the tact 
re e handled the other contributors he did a great deal for 

Th ioe periodical. 5 

Ummer p £ published a volume of poems, The Plea of the Mid- 

Toho Hann ies, containing dedications to Coleridge, Lamb and 
Nemes milton Reynolds (his brother-in-law). Several, of the 
his Volume, in which the influence of Keats is ubiquitous, 
3 Hood might possibly have become a poet of some dis- 
so H ut this was a bad time for serious poetry and the suc- 
Hood ha aa Odes and Addresses to Great People (1825), in which 
to concent /aborated with J. H, Reynolds, virtually obliged him 

ler} ig Tate on humorous writing for the remainder of his life. 
Very ace Praised the lack of sting in Hood’s poems, but this 
Wve as a eof: mordancy may be one reason why they do not sur- 
denity cays Satire, In form these odes represent the last in- 

icted on the battered corpse of the “pindaric, and for 
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all their technical expertize they remain brilliantly jocose journal- 
ism. There is something sinister about Hood’s sense of humour: 
his pages are thronged with comic mourners and undertakers, and a 
corpse is always good for a horselaugh. At times his punning 
appears as a nervous tic: it is also a form of defensive mechanism. 
Like Byron, Hood will follow an emotive passage with lines in 
which he laughs at himself, as when he writes that he will “die in 
harness like a Hero—or a horse.” The result is a juxtaposition of 
sentiment and humour rather than a fusion of passion and wit. Of 
his later poems mention must be made of “The Dream of Eugene 
Aram” and “The Last Man,” which is even more impressive. “The 
Song of the Shirt” (like “The Lay of the Labourer” and “The 
Bridge of Sighs”) is a moving protest against the terrible social.con- 
ditions of the day. Until his death Hood worked on with remark- 
able courage and produced a great mass of work, such as his Comic 
Annual (1830-39, 1842). From its foundation he was associated 
with The Athenaeum, and for some time he edited Henry Colburn’s 
New Monthly Magazine. He died in London on May 3, 1845. 
BrsriocrarnHy.—W orks, ed. by his son (T. Hood, Jr.) and daughter 
F. F. Broderip), 10 yol. (1869-73), vol. x is a revised edition of the 
emorials (1860). This edition omits Hood’s novel, Tylney Hall, first 
ublished in 3 vol. (1834). Poetical Works, ed. by W. Jerrold (1906) ; 
homas Hood and Charles Lamb, (includes Hood’s Literary Reminis- 
cences), ed. by W. Jerrold (1930); Letters From the Dilke Papers, ed. 
by L. A. Marchand (1945). (1. J.) 

HOOD, a covering for the head and neck, usually attached to 
an outer garment. Some form of hood as a loose covering easily 
drawn on or off the head has formed a natural part of outdoor 
costume both for men and women at all times and in all quarters 
of the globe where climatic conditions called for it. In the middle 
ages it was a common item of dress for both men and women, and 
from this general practice there developed the modern special uses 
of hoods in academic dress (see Roses) and in liturgical garments 
(see VESTMENTS, ECCLESIASTICAL). For a general discussion see 
also Dress. 

HOOD MOLD, in architecture, a molding projecting from 
the face of the wall, immediately above an arch or opening whose 
curvature or outline it follows. It originated in the Romanesque 
period (see RoMANESQUE ARCHITECTURE) as a protection» to the 
moldings below and to throw water away from the opening, and 
was later developed into an important decorative feature. It is 
almost universal over exterior arches in the Gothic work (see 
GOTHIC ArcuitecturE) of France, Germany and Spain; in Eng- 
land it was, furthermore, common in interior work, especially in 
nave arcades. In profile, the hood mold has, usually, a downward 
sloping upper surface, and a hollow below to act as a drip; at its 
lower end, near the spring of the arch, it is either received upon the 
capital of a column or ends in a projecting, carved, ornamented 
boss. When used in a place other than an arch or opening, it is 
known as a drip mold. See MOLDING. 

HOOF-AND-MOUTH DISEASE: see Foot-anp-MouTH 
DISEASE. 

HOOFT, PIETER CORNELISZOON (1581-1647), Dutch 
dramatist and poet, the most brilliant representative of the Renais- 
sance in Dutch literature, was born in Amsterdam on March 16, 
1581. In him were combined the learning and aristocratic bearing 
of the humanist culture and democratic society of the new republic, 
When, after a classical education, his merchant father sent him 
south (1598-1601) to gain experience for a training in law, Hooft 
came so completely under the spell of the new learning and art in 
France and Italy that he returned with one purpose: to do for 
Holland what the Florentines had done for Italy; The impact of 
this experience on his writing is shown by the contrast between the 
letter.in pre-Renaissance (rederijker) verse sent from Florence to 
his fellow members of the Egelantier (the Amsterdam Chamber of 
Rhetoric; see DUTCH LITERATURE) and the first poetry he wrote 
after his return, love lyrics and the pastoral Granida (1605). This 
play, in the manner of Tasso and Guarini, enhances a well-worn 
theme with the delicacy of its poetry and the simplicity of its 
moral—that individuals and nations can be at peace only when 
rulers and subjects alike shun ambition and seek only to serve. 

His personal and pragmatic. ethic is more explicit in the so- 
called Stichirijmen and two Senecan tragedies. Geeraerdt van 
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Velsen (1613) is a quasi-historical dramatization of the murder of 
Count Floris V near the castle at Muiden which had become 
Hooft’s home. Baeto (1617), which takes its name from the 
legendary founder of the Dutch race, portrays an Aeneas-like hero 
who goes into exile rather than cause civil war. Both plays, which 
can be read as “schools for princes,” reveal Hooft’s tolerance and 
pacifist hatred of tyranny, derived from Montaigne. His demo- 
cratic concern for the commoner enabled him to adapt and even 
improve on Plautus’ Aulularia in his Warenar (1616), a farce 
depicting Amsterdam life almost as vividly and humorously as 
Gerbrand Bredero’s Spaanschen Brabander. 

In Nederlandsche Historien (begun in 1628; 20 volumes, pub- 
lished 1642, a continuation in 1654) the glory of the epic hero, 
the prince of Orange, is reflected in Hooft’s affection for the com- 
moners who fought for the new democracy. Tacitus was his model 
for this monument to his lifelong dedication to the ennoblement 
of his mother tongue, but death intervened after he had spent 19 
years chronicling only the period from 1555 to 1585. The in- 
fluence of Hooft’s prose style was still noticeable 200 years later 
in E. J. Potgieter (g.v.), and nowhere more clearly than in his: own 
biographer, Gerard Brandt. 

The Muiderslot (the castle which he restored) is the most 
striking monument to the gallant philanderer of the early songs 
and (Petrarchan) sonnets, who, in 1610, finally married one of his 
dulcineas, Christina van Erp. It was, however, after his second 
marriage, to Heleonora Hellemans in 1627, that the castle became 
the centre of the Muiderkring, a circle of accomplished and cul- 
tured friends, including Constantijn Huygens, Barlaeus (Caspar 
van Baerle), Isaac Vossius and occasionally Joost van den Vondel. 
Hooft died at The Hague on May 21, 1647. 

BrstiocrapHy —V olledige uitgave der gedichten, ed. by P. Leendertz, 
rev. by F. A. Stoett, 2 vol. (1899); Volledige Werken, ed. by W. G. 
Hellinga et al. (1961- ); Brieven van P. C. Hooft, ed. by J. van 
Vloten, 4 vol. (1855). See also G. Brandt, Het Leven van Hooft 
(1677) ; J. Koopmans, Hooft als allegorist (1906); P. Leendertz, Jr., 
Bibliografie der werken van P. C. Hooft (1931); H. Grierson, Two 
Dutch Poets (1936), which contains translations of five poems; H. W. 
van Tricht, P. C. Hooft, 2 vol. (1950-51). (P. K. K.) 

HOOGHLY (Hoocuty-Curnsuran), headquarters of 
Hooghly district in the Burdwan division of West Bengal, India, 
is situated on the right bank of the Hooghly river, 24 mi. N. of 
Calcutta. Pop. (1961 census) 83,104. To the west of the rail- 
way is Chinsurah, originally a suburb of Hooghly but later com- 
bined with it in the joint municipality of Hooghly-Chinsurah. The 
principal buildings are the imam-bara (a Muslim meeting place 
used especially during the Muharram ceremonies), the church built 
in 1660 by the Portuguese in the suburb of Mandel, the Armenian 
church and the temple of Sandeswar. The three colleges (including 
a women’s college) are affiliated to Calcutta university. The town 
is an industrial centre on the Calcutta-Delhi Grand Trunk road 

and is served by the ‘railway. 

Hooghly was founded by the Portuguese in 1537, following the 
decline of Satgaon (the mercantile capital of lower Bengal) caused 
by the silting of the Saraswati river. The Portuguese were driven 
out by the Mogul emperor Shah Jahan in 1632 but returned a year 
later. Hooghly was also the first settlement (1651) of the English 
in lower Bengal; they abandoned it for Calcutta in 1690, It was 
sacked by the Marathas in 1742, and Robert Clive took it in 1757. 
In the 17th century Chinsurah became an important settlement of 
the Dutch, who built a fortified factory there in 1656. The British 
took it in 1781, but it was restored to the Dutch in 1783. During 
the Napoleonic Wars the settlement was garrisoned by the British, 
but it was again restored to the Dutch in 1814. In 1825 Chinsurah 
(with other Dutch settlements in India) was ceded to the British 

in exchange for their possessions in Sumatra. 

Hoocuty District consists mainly of low-lying alluvial plains 
dotted with marshes and abandoned river channels, at an elevation 
of 24 to 50 ft. from east to west. Pop. (1961 census) 2,231,418. 
Area 1,216 sq.mi. Drained by the Damodar (which flows through 
the middle) and the Rupnarayan, the district is agriculturally very 
productive. Rice, jute and potatoes are the main crops, with many 
banana and mango orchards. The bank of the Hooghly river (to 
the east) is densely populated and heavily industrialized, with jute 
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and cotton mills. Bhadreswar and Champadani are the 
jute manufacturing towns. Other industries include rubp 
tories at Shahganj and Uttarpara and chemical factories atR 
Baidyabati, Konnagar, Kotrung and Uttarpara are mainly 
dential towns. There are colleges at Chandernagore, Serampur an 
Uttarpara. A large mela (“fair”) is held annually at Tarakes 
temple town. (S. 
_HOOGHLY (Hvet1), an important waterway in West 
gal, India, gives access to Calcutta from the Bay of Bengal (0) 
mi.). Formerly the most westerly of the channels by which wate 
from the Ganges (Ganga) reached the sea, it originated a 
lower part of the Bhagirathi, a distributary taking off fi 
Ganges soon after it enters west Bengal; it is given the 
Hooghly at Nabadwip, about 144 mi. inland. Like other d 
distributaries the Bhagirathi and the channels it receives 9 
left (east) side are subject to sudden changes and silting, and 
carry little Ganges water to the Hooghly. The main outflows 
from several rivers rising to the northwest on the Chota Ni 
plateau, the Ajay, the Damodar (location of the large po 
irrigation project), the Rupnarayan and the Haldi (Kasai 
40 mi. above Calcutta the Hooghly is silted up, yet it was 
that all the once famous ports of Bengal were situated. Na’ 
up to Calcutta is kept open by dredging and the scour of a 
that rushes up at high tide. The channel, well buoyed and 
is safe for large ocean-going vessels. From Calcutta the 
flows west and south to the Rupnarayan estuary; then twists 
south and southwest, entering the Bay of Bengal in 21° 4 
88° E. Places of note on the Hooghly include Hooghly i 
Chandernagore, Serampur and Howrah, all on the right bank: 
the left bank Barrackpore, Kidderpore and Diamond Har 
important, Calcutta was for long connected with Howral 
“bridge of boats,” à roadway on pontoons of which sections 
be swung out to permit the passage of vessels. This was 
by a high-level road bridge in the 1930s; upstream the 
is also spanned by a railway bridge. (L. 
HOOGSTRAETEN, SAMUEL VAN ( 1627-1678), 
painter of interiors and religious subjects, was born in D 
Aug. 2, 1627. He studied first under his father Dirck and. 
after his father’s death in 1640, under Rembrandt. From 16 
1654 he traveled in Germany, Austria and Italy, staying for 
time in Rome and Vienna. His name appears in The Hague 
er’s guild in 1668. In 1671 he bought a house in Dordrech 
he died on Oct. 19, 1678. As a painter Hoogstraeten Pi 


biblical and classical subjects, portraits, landscapes, gen 
d by Rembi 


for his ingenious perspective and trompe l'oeil 
istic) designs. In the latter class is “Peep Box: 
at the Detroit Institute of Arts. Hoogstraeten also wrote 0 
ing techniques. (R. E. 

HOOK, JAMES (1746-1827), English organist and c0 
was born at Norwich, probably on June 3, 1746. He studi 
in Norwich and performed keyboard concertos in public 
when still a child. His father died when Hook was 11, 
then began earning his living by music. About 1763-64 
to London, where he became organist at White Conduit ho 
of the numerous teahouses in the London area. 
Arnold took over the management of Marylebone gardens 
pointed Hook organist and composer; from there the yo 
went to a similar appointment at Vauxhall gardens. 
Vauxhall that he wrote most of his 2,000 songs, 4S well 
ber of organ concertos. He composed numerous ope 
produced at the gardens—including The Double Disguise 
for which his wife wrote the libretto. Later operas ha 
by their sons, James (1772-1828) and Theodore 
Hook was a fashionable pianoforte teacher and his pre 
book, the Guida di Musica (1785), went into many © 
was a standard work for many years. Hook died HE 
France, in 1827. As a composer he is notable for 
gifts, which are best exemplified in songs such as 
Richmond Hill.” 
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0K, THEODORE EDWARD (1788-1841), English 
HOOK, ¢ f ard wad 
novelist and playwright whose gifts for witty improvisation, word 
jay and daring practical jokes made him much sought after in 
London fashionable circles, was born in London, Sept. 22, 1788, 
theson of James Hook (composer of “The Lass of Richmond Hill” 
swell as many forgotten songs). Hook was educated at Harrow 
and studied Jaw at Oxford for two terms only in 1810. By the age 
of 16, however, under his father’s aegis, he was becoming a popular 
in London theatre greenrooms, He wrote farces for the 
actor Charles Mathews, comic operas and melodramas, one of 
which, Tekeli (produced at the Drury Lane theatre in 1806), from 
a French prigpal, was a Phap OFICAL HN and sige attacked by 
Byron in English Bards and Scotch Reviewers. He ran into debt, 
iis dissolute life led Sir Walter Scott to refer to the “raffish 
.,, Theodore Hook squad,” but the prince regent obtained him 
apost as treasurer to Mauritius, with a salary of over £2,000 a 
year, However, ey pa mats political enemies, and when about 
£12,000 was found stolen, although guilty only of negligence, he 
was recalled under arrest, subjected to.a Hint yn later 
imprisoned for two years and saddled with a huge debt for costs 
that hung over him until death, 

In 1820 he began editing, anonymously, the scurrilous Tory 
journal John Bull, largely devoted to maligning Queen Caroline. 
Its tiation reached 10,000, twice that of the Times at that 
period. Under the pressure of debt he also edited The New 
lg i ocosine from 1837 to 1841, wrote numerous short 
pieces, light verses and, in 17 years, published over 40 volumes of 
fiction. The most important of these were the highly successful 
ee eet Deines (9 vol., 1824-28), stories illustrating proverbs 
which helped to create a vogue for novels about high society; Max- 
th pa; and the partly autobiographical- Gilbert Gurney 

His weaknesses are stereotyped. plots, unconvincing main char- 
acters and excessive punning. apr his me is evident. 
However his wit, his brilliant. minor characters, his social realism 
ai attention to detail opened the way for Dickens and Thackeray. 

regained his popularity in society, but continued financial strain 
Probably contributed to the degeneracy shown in fictional char- 
e modeled on him, such as Thackeray’s Mr. Wagg (Vanity 
a ani Benjamin Disraeli’s, Lucian Gray (Coningsby). He 

‘ mn ulham, London, on Aug. 24, 1841. 

Ne F. Brightfield, Theodore Hook (1928).  (W. L. G. Ja.) 
konman Cor ee rege 

vered the first law of elasticity for sol odes, 

at ity a Hooke’s law, was born July 18, 1635, at Freshwater, Isle 
ight, After 1655 he was employed by Robert Boyle, who 
ia i skill in the construction of his air pump. On Nov. 12, 
at <i appointed curator of experiments to the Royal society, 
ig thet e was elected a fellow in 1663, and filled the office dur- 
i ander of his life. In 1665 he was appointed professor 
ity bee! ae esea colled; He pes pape rah! a pees 

7 and 1683, publishing in 1681- 1] 

He di Fong that body under the title of Philosophical Collections. 

Hooke’s, March 3, 1703, in London. 
tiking if ie entite achievements would probably have been more 
Perfected id had been less varied. He originated much, but 
inperfect fo a a optical investigations led him to adopt i aA 
Slate clearly a nap aon throno! EEA ee ss be 
"garded ag le motions of the heavenly bodies mi 
tattable a mechanical problem, and he approached in a re- 
hente et anner the discovery of universal gravitation. He 

ical a © Wheel barometer, discussed the application of baro- 
the iden fications to meteorological forecasting and. originated 
tedited wi using the pendulum.as a measure of gravity. He is 
tng e invention of the anchor escapement for clocks, 


(i67) © application of spiral springs to the balances of watches 
Bis See Warcu.) 
-S Pring} Lectiones Cut- 


pal writings are Micrographia (1665); 
this op 167479); and Posthumous Works, containing a sketch 
°sophical Algebra,” published by R. Waller in 1705. 


See 
See i Teapinetees under “Hooke, Robert” in the Index volume. 


inasse, Robert Hooke (1956). 
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HOOKER, JOSEPH (1814-1879), Union general in the 
American Civil War, was born in Hadley, Mass., Nov. 13, 1814. 
He graduated from the U.S. Military academy in 1837 and entered 
the artillery. In the Mexican War he served as a staff officer and 
rose to the rank of lieutenant colonel. In 1853 he left military 
service and bought a large farm near Sonoma, Calif. At the be- 
ginning of the Ciyil War he was commissioned brigadier general 
of volunteers. He took part in all the major eastern campaigns 
of 1862 and earned the nickname “Fighting Joe.” 

At the head of the I corps, army of the Potomac, he opened 
the battle of Antietam (Sept. 1862) and was severely wounded. 
When Gen. A. E. Burnside resigned command of the army of the 
Potomac after the battle of Fredericksburg (Nov.-Dec. 1862), 
Hooker succeeded him and effected a much-needed reorganization 
of the army. In this task, as in subordinate commands in battle, 
Hooker was excelled by few. But his grave defects as a com- 
mander in chief became obvious when he was defeated at. the bat- 
tle of Chancellorsville in May 1863. When Gen. R. E. Lee ad- 
vanced into Pennsylvania in June, Hooker followed him closely 
until, sensing that his superiors in Washington distrusted him, 
he resigned the command on the eve of the battle of Gettysburg 
(July 1-3, 1863). 

Three months later, when Gen. W.:S. Rosecrans was besieged 
in Chattanooga, and Grant with all.the forces of the west was 
hurried to the rescue, two corps of the army of the Potomac were 
sent over by rail, and Hooker went with them in command. On 
Nov, 24, 1863, he won the “battle above the Clouds” on Lookout 
mountain, which cleared the way for the crowning victory of the 
army of the Cumberland on Missionary ridge. He took part in all 
the battles and combats of the Atlanta campaign of 1864. When 
Gen, J. B. McPherson was killed before Atlanta, the command of 
the army of the Tennessee fell vacant. Hooker, as senior to the 
other army commanders, was normally entitled to receive it, but 
General Sherman feared to commit a whole army to a man of 
Hooker’s peculiar temperament, and the place was given to Gen. 
0. O. Howard. Hooker thereupon left the army. He retired with 
the rank of major general on Oct. 15, 1868, He died at Garden 
City, Long Island, N.Y., on Oct. 31, 1879, 

HOOKER, SIR JOSEPH DALTON (1817-1911), English 
botanist, noted for his botanical travels and studies on geographical 
distribution and for his encouragement to Charles Darwin, was 
born on June 30, 1817, at Halesworth, the son of Sir William Jack- 
son Hooker (g.v.). He took his M.D. at Glasgow university in 
1839 and then joined Sir James Ross’s antarctic expedition as 
assistant surgeon, On his return in 1843 he published Flora Ant- 
arctica (1844-47), Flora Novae Zelandiae (1853-55) and Flora 
Tasmanica (1855-60). His next expedition was to the northern 
frontiers of India (1847-51), where he made a survey of previously 
unexplored regions. In 1855 he was appointed assistant director 
of Kew gardens and in 1865 succeeded his father as director. He 
was president of the Royal society from 1873 to 1878. It was to 
him that Darwin first imparted his theory of natural selection in 
1844, and he, with Sir Charles Lyell, induced Darwin to make pub- 
lic his views on the origin of species (1858) after A. R. Wallace 
had communicated similar ideas. 

Hooker’s works, in addition to those already mentioned, include 
Outlines of the Distribution of Arctic Plants (1862); a standard 
Student’s Flora of the British Isles (1870); a monumental work, 
the Genera plantarum (1862-83), in collaboration with G. Ben- 
tham; and Flora of British India (1855-97). Among other hon- 
ours he was awarded the Order of Merit in 1907. 

He continued his botanical studies until his death at Sunningdale, 
Berkshire, on Dec, 10, 1911. 

See L. Huxley, Life and Letters of Sir J. D. Hooker, 2 vol. (1918), 
with list of works; W. B. Turrill, Pioneer Plant Geographer (1953). 

HOOKER, RICHARD (1554-1600), English theologian, au- 
thor of The Laws of Ecclesiastical Polity and aptly known, in 
his own time and since, as the “judicious Hooker,” was born of 
middle-class parents at Heavitree, near Exeter, in March 1554. 
Educated at Exeter school, he secured the patronage of John Jewel, 
bishop of Salisbury, through whose influence he entered Corpus 
Christi college, Oxford. Elected a foundation scholar in 1573, 
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trary to Scripture. Thus, as an orthodox believer defending 
ancient Catholic doctrines and explaining Anglican teachin Some 
finding auricular confession “profitable”—he resists the eh 
of earlier reformers. But on the inflammatory though “ac 
topics of church polity, rites and ceremonies, he held that 
Scripture prescribes no particular form of church govern 
reason permits that “the public society of God” in any iad 
free to erect its own polity and choose its own rites, for thy 
church is an organic institution, in which the Holy Spirit stil 
leads men into further truth by the light of reason. Thus, for 
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Hooker became a fellow in 1577. In his earlier years he was not 
without some Puritan sympathies, since his patrons—Jewel and 
his uncle John Hooker—had been fellow exiles in Mary’s reign. 
In 1584 he vacated his fellowship for the benefice of Drayton 
Beauchamp, Buckinghamshire, but in the next year became master 
of the Temple. His appointment created a difficult situation, since 
Walter Travers, a popular preacher, was already established as 
reader; the master was loyal Anglican, the reader firm Presby- 
terian, so that on Sundays “the pulpit spake pure Canterbury in 
the morning and Geneva in the afternoon.” The inevitable par- 


tisanship “turned to his extreme grief,” for Hooker was of gentle 
disposition; also Travers’ brother had married Hooker's sister. 
He sought release in order to examine in peace and quiet the prin- 
ciples underlying the establishment of the Church of England. In 
1591 therefore he accepted the living of Boscombe in Wiltshire 
and a prebend in Salisbury cathedral. But he probably continued 
to live in London and there wrote the first four books of his 
imperishable Of the Laws of Ecclesiastical Polity (published 1593). 
He had married Joan Churchman in 1588 and probably lived in 
her father’s house till appointed to the rectory of Bishopsbourne, 
near Canterbury, in 1595. The legend, repeated by Thomas Fuller, 
John Gauden and Izaak Walton, that Joan was an unpleasant shrew 
of a wife, was accepted until disproved by C. J. Sisson in 1940. 
Hooker died at Bishopsbourne on Nov, 2, 1600, and was buried 
in his own chancel, 

The Laws of Ecclesiastical Polity was planned to include eight 
books. There is evidence that Hooker completed these manu- 
scripts: William Covell, writing in 1603, says that Hooker told 
him so. After his death they were entrusted to John Spenser, 
president of Corpus Christi college, who bequeathed them in 1614 
to the bishop of London; about 20 years later George Abbot, 
archbishop of Canterbury, placed them in the Lambeth library. 
The fifth book had been published in 1597, but the last three books 
did not appear in their author’s lifetime. Of these the present 
book 6 (which seems not germane to Hooker's general purpose) 
and book 8 (on the royal supremacy) did not appear until 1648; 
while book 7 (devoted to an examination of episcopacy) remained 
unknown until published in 1662, by Gauden, the unscrupulous 
bishop of Exeter. 

This long delay in publication has aroused doubt about the 
authenticity of the last three books. Izaak Walton on hearsay 
evidence 4o years old alleged that Puritan friends of Joan muti- 
lated the manuscripts. It is equally reasonable to assert, with 
Henry Hallam and Coleridge, that the enemies of Puritanism 
tampered with the two books on episcopacy and the royal suprem- 
acy, for in book 7 particularly the necessity of monarchical episco- 
pacy is much more strongly urged than in the earlier books. 

The Laws of Ecclesiastical Polity, a masterpiece of Elizabethan 
literature for its balanced, dignified style, is of great importance 
in theology, in political philosophy and as an exposition of the 
Tudor constitution. Hooker set himself to defend the Elizabethan 
settlement in church and state against Roman Catholics and Puri- 
tans. The safety of the realm demanded unity among its subjects, 
and as “Religion is the chiefest stay of the Commonwealth,” 
Hooker's basis and outlook are theological. His most important 
single contribution was to affirm the Anglican tradition as that of a 
threefold cord not quickly broken—Bible, Church and Reason. 
Roman Catholics put Bible and tradition on a parity, while Puri- 
tans looked to Scripture as sole authority. Hooker avoided both 
extremes, allowing to Scripture absolute authority where it spoke 
plainly and unequivocally; where it was silent or ambiguous, wis- 


example, while the Church of England has retained episcopacy, 
Hooker cannot deny validity to those reformed churches hich 
reject it. 

The core of Hooker’s arguments on the relations of church and 
state is unity, the great concept of medieval thinking, In hi 
view, the Puritans adopted an impossible position; they claimed 
to be loyal to the queen while repudiating the queen’s church 
“When they strike at the State Ecclesiastical, they secretly wound 
the Civil State.” By law and by reason an Englishman must be 
an Anglican, pledged to serve Elizabeth as the supreme magistrate 
of his country and the supreme governor of his church. Both 
offices cameé to her through the wisdom of God and the laws of 
parliament, representing the authority of the whole realm. Th 
church is the same society as the state, organically one, differ 
ing only in function. To preserve that identity and consequent 
unity—the alternative is division and ruin—there must be 1 
supreme head over both; and Scripture, history and reason teath 
that this must be the sovereign. The church is not less divine 
by being organically bound with the state, but more so, becaust 
the state itself is of divine origin existing to a divine end (i, 
to make “good” citizens). 

Hooker’s thesis necessarily introduced the question of author 
ity and obedience, and these may only be harmonized by law. 

Of Law there can be no less acknowledged, than that her seat i 
the bosom of GOD, her voice the harmony of the world: all 
in heaven and earth do her homage, the very least as feeling her cat, 
and the greatest as not exempted from her power. 
Thus, law is far from being mere command; A 
God and so is apprehended by man through reason. This naturi 
reason directs individual men how to order their lives; and thus 
when men come to live together in a political society or common 
wealth (itself natural as guaranteeing the satisfaction of si 
needs and fellowship) reason dictates that commonwealth ms 
be inspired by law, which must establish government, 0r edt 
would prevail. Thus authority and obedience in society ae 
ural as partaking of divine law. that th 

It is not surprising that Sir W. S. Holdsworth declare sil 
Ecclesiastical Polity provides the best summary of the act it 
of the law of sovereignty in the 16th century, and ean 
theory of the English state in that century can most oes 
seen. It is, therefore, of great historical interest because ! ch atl 
only book which not only describes Tudor polity 1n p or 
state but also explains its underlying principles; yt thee 
stitutional importance is enhanced because the results o nif 
troversies of the 17th century were to give practical effec 
theory of the state outlined in it. 

Yet Hooker’s apology is not wholly consistent: at val 
he asserts the sovereign’s supremacy, at another the nae ‘a 
the subject’s consent. Consequently people in OPP aching 
have cited him. Thus in 1932'and 1933 studies of his t¢ png 


it emanates fron 


e momet 


the Tudor state appeared in Italy and Germany, W yi A accept! 
republican writers such as Milton, Sidney and Locke erogati? 
his emphasis on the supremacy of the law as above rant free 
tule, and have drawn from him the doctrines of the Oren 
dom of man, of the contract by which he conditionally onset! 
his freedom and of the resultant necessity for Me tive Hot 
to proposals for law and of government: but cone tyrany Ë 
denies what they logically affirm, man’s right to res! 


the sovereign power. H esol 
BrstiocraPHy.—The standard edition of the Limi Of w. che 

Polity is that by John Keble, 3 vol. (1836; rev. ed: bY jije W 

and F. Paget, 1888), to which is prefixed Izaak Walto 


dom would consult the tradition of the church in an interpretative 
role; but he insisted that a third element in religion lay in man’s 
reason, itself part of the universal law and illuminated by God, 
which should be obeyed whenever both Scripture and tradition 
needed clarification, or failed to cover some new circumstance. 
Thus hë not only avoided the “either-or” of Scripture versus 
tradition, but introduced a third and new element, human reason. 

Consistently, therefore, Hooker distinguishes between “things 
necessary” in religion (i.e., the great Christian truths contained 
in or deducible from Scripture, which must be believed) and 
“things accessory and dependent,” which merely must not be con- 


orrect the Life by John Gauden in his 166: i- 
P. Works. An account of Hooker’s life is also see 
W. Church’s 2nd edition of book x of the Ecclesiastical Polity (1876) 
BY sisson's aaen ar of Mr. Toka (1940) chal lenged 
4 ded all these lives but is not in it a complete bi a 
oorr Giiticism included William Covell’s Jast aad A 
Defence of the Five Books (1603). A. P. d’Entreve, Ricardo Hooker 
1932), and G. Michaelis, Richard Hooker als politischer Denker 
i: show that Hooker was studied under the Fascist and Nazi 
s cs, See also R. A. Houk’s introduction to his edition of book 8 
(1931); P. Munz, The Place of Hooker in the History of Thought 
1952); F. J. Shirley, Richard Hooker and Contemporary Political 
e (1949); W. S. Holdsworth, History of English Law, vol. iv 
(1924), which deals with Hooker’s philosophy of the Tudor state. 
(F. J. Sy.) 
HOOKER, THOMAS (1586-1647), American clergyman, 
through his piety, zeal and wisdom unquestionably one of the 
foremost of colonial pastors, was born, probably on July 7, 1586, 
at Marfield, Leicestershire, Eng. He took his M.A. in 1611 at 
Emmanuel college, Cambridge, the intellectual centre of Puritan- 
im; remained there as a fellow for a few years; and then preached 
inthe parish of Esher in Surrey. About 1626 he became lecturer 
to the church of St. Mary at Chelmsford, Essex, delivering on 
market days and Sunday afternoons evangelical addresses which 
were notable for their moral fervour, In 1629 Archbishop William 
Laid took measures to suppress. church lectureships, which were 
an innovation of Puritanism. Hooker was placed under bond and 
retired to Little Baddow, near Chelmsford. In 1630 he was cited 
fo appear before the court of high commission, but he forfeited 
his bond and fled to Holland, whence in 1633 he emigrated to the 
olony of Massachusetts Bay in America. He became pastor at 
Newtowne (now Cambridge, Mass.) of a company of Puritans who 
l had arrived from England in the previous year and, in expecta- 
tion of his joining them, were called “Mr. Hooker’s Company.” 
Hooker publicly criticized the limitation of suffrage to church 
ies according to a contemporary historian, bined 
ubbard (General History of New England), “after Mr. Hooker’s 
| ‘ming over it was observed that many of the freemen grew to be 
vey jealous of their liberties.” He was a leader of the emigrants 
ho in 1636 founded Hartford, Conn. (see Connecticut). He 
| declared, before the Connecticut general court of 1638, that “the 
thoice of public magistrates belongs unto the people by God’s 
own allowance” and “they who have the power to appoint officers 
nd Magistrates, it is in their power, also, to set the bounds and 
ae of the power and place unto which they call them.” 
‘hough this theory was in advance of the age and caused many 
torians to call him “the father of American democracy,” Hooker 
d ah 
a aD idea of the separation of church and state—“the privilege 
gaa which belongs to the people,” he said, must be exer- 
a Poa to Be blessed will and law of at Heats was 
e Hartford church until his death on July 7, 1647. 
See G, L, Walker's Thomas Hooker (1891), the best biography, 
Which 
HOOKER a bibliography of Hooker’s published works. 568) 
-i 
Tagish botat ge WILLIAM JACKSON (1785 665), 
u mous for his work as the first director of the 
h g Potanic gardens at Kew, Surrey, was born at Norwich on 
TA 1785, and educated at the high school there. The natural 
ae Specimens of his first botanical expedition to Iceland in 
were lost on the homeward voyage through the burning of 
$ ip, but Hooker was able to publish an account, mainly from 
ipa? Of the island and of its inhabitants and vegetation (Tour 
Iceland £ a AEs 
race Bane: In 1814 he spent nine months botanizing in 
Maria p erland and northern Italy; and in 1815 he married 
3 Oaa a setea at Halesworth, piah E 
TE 
lish . G-wide renown among botanists, im rord he s 
Vian British Jungermanniae, succeeded by a new edition of 
Meoared Wes Flora Londinensis ; by the Muscologia Britannica, 
td by his yponiunction with T. Taylor (1818; 2nd ed., 1827); 
i Mosses ga Exotici (2 vol., 1818-20), devoted to new 4 
tion of c td other cryptogams. In 1820, on the recommenda- 
Bofesso, eee Banks, he was offered and accepted the regius 
Pora Sa ape of botany in Glasgow. In 1821 he brought out the 
ice vt: In 1841 he was appointed director of the Royal 
Bardens at Kew; and under his direction the botanical col- 
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lection expanded sixfold. By his energy and influence he greatly 
advanced knowledge of the higher plants and ferns, algae, lichens 
and fungi. He died on Aug. 12, 1865. One of his sons, Sir Joseph 
Dalton Hooker (q.v.), followed his father’s lead in botany. 

Hooker's most important works besides those mentioned above 
include: Exotic Flora (1822-27); Botanical Magazine (1827-64); 
Incones Filicum, with R. K. Greville (1829-31); British Flora, 
with G. A. W. Arnott eż al. (1830; 8th ed., 1860); Flora Borealis 
Americana (1829-40); Journal of Botany (1830-42); Icones 
Plantarum (1836-54); The Botany of Captain Beechey’s Voyage 
to the Pacific and Behring’s Straits, with G. A. W. Arnott (1830- 
41) ; Genera Filicum (1838-42) ; London Journal of Botany (1842- 
48); Species Filicum (1846-64); Journal of Botany and Kew 
Garden Miscellany (1849-57); Niger Flora (1849); Filices Ex- 
oticae (1857-59) ; British Ferns (1861-62). 

See J. D. Hooker, Sir William Jackson Hooker (1903). 

HOOKWORM is a parasitic roundworm. When present in 
excessive numbers, two important parasites, Ancylostoma duo- 
denale and Necator americanus, cause hookworm disease in the 
human being. 

A malady resembling hookworm disease was described in Egypt 
as early as 1600 B.c. A. duodenale was discovered in Europe and 
associated with the disease in the middle of the 18th century. 
N. americanus was discovered in America in 1901-02 by Charles 
W. Stiles. It probably originated in Africa and was introduced 
into the new world by slaves. 

The female worm deposits eggs in the intestine of the host. 
Each egg contains a two- to eight-segmented embryo, when passed 
in the feces. The embryo grows in the soil and hatches in 24 to 48 


by Ņ GENITAL RUDIMENT 
ESOPHAGEAL BULB iif 


INTESTINE 


(CENTRE TOP AND CENTRE BOTTOM) FROM ASA C, CHANDLER, “INTRODUCTION TO PARASITOLOGY,” 
NINTH EDITION; REPRODUCED BY PERMISSION OF JOHN WILEY & SONS, INC. 


LIFE CYCLE OF HOOKWORM. THE CENTRE DRAWINGS SHOW A THIRD-STAGE 
(INFECTIVE) LARVA OF NECATOR AMERICANUS AND AN ENLARGED VIEW OF 
THE ORAL CAVITY SHOWING THE DORSAL AND VENTRAL PAIRS OF CUTTING 
PLATES WITH WHICH THE WORM ATTACHES ITSELF TO THE INTESTINAL 


MUCOSA 


hours as an immature, noninfective larva. After two to three days 
it molts and develops into a mature, infective, nonfeeding larva. 
On contact with the human skin it molts again and penetrates the 
deeper skin layers, often causing “ground itch.” It then invades 
lymph and blood vessels, is carried to the lungs, passes up the 
respiratory tree to the mouth and is swallowed. The larva under- 
goes a third molt, anchors itself to the intestinal mucosa, molts 
for a fourth time and becomes an adult worm. The worms live 
in the small intestine, and eggs are passed in the feces as early as 
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five to six weeks after the larvae enter the skin. 

The average sizes of adult worms are: A. duodenale: males 
7-11 X 0.45 mm., females 9-14 X 0.6 mm.; N. americanus: males 
6-9 X 0.25 mm., females 8-12 X 0.4mm. The worms live in the 
intestine for many months, A few may persist for six to seven 
years or longer. Continual reinfection and acquired partial resist- 
ance result in a more or less constant number of worms harboured. 
Infective larvae when swallowed can develop in the intestine with- 
out preliminary lung passage, but this mode of transmission is not 
common in nature. There are two dog hookworms, A. brasiliense 
and A, caninum, which may infect man. Usually they cause an 
aberrant infection, “creeping eruption” or larva migrans. This 
disease is characterized by serpiginous tunnels in the skin caused 
by migrations of larvae that are unable to penetrate the innermost 
layers. 

Hookworm infection occurs in a zone from approximately lati- 
tude 38° N. to 34° S. and may be encountered in cooler regions, 
particularly in mines and tunnels. The geographical distribution 
is determined by temperature and rainfall, which influence de- 
velopment of free-living larvae. Other important factors are 
drainage, type of soil, social habits and customs, poverty and bad 
sanitation. Optimum temperature for larval development is be- 
tween 70° and 85° F, (about 21°-29° C.), A. duodenale being bet- 
ter adjusted to the lower range than N. americanus, which pre- 
dominates in warmer regions. 

Fully developed eggs and newly hatched larvae die in a few 
days if kept below 43° to 46° F. Mature larvae can resist freez- 
ing temperatures as long as six days; developmental time is tripled 
at temperatures of 55° to 60° F. Under optimum conditions, 
infective larvae may remain viable in the soil for several months 
or longer, but under natural conditions in the tropics the majority 
rarely survive longer than five or six weeks. A minimum rainfall 
of 40 in. per annum is required to maintain the infection in 
endemic proportions. The distribution of the rainfall throughout 
the year is also important; e.g., a long dry season is detrimental 
to larvae in the soil. Drainage and subsoil water level are im- 
portant in irrigated regions, or where canals are present. Coarse, 
sandy soil with humus is much more favourable for larval develop- 
ment than fine clay or silt loam, since larvae migrate vertically 
with changes in moisture and temperature. They cannot pass 
rapidly through fine-textured soils and thus become dry and die. 

Hookworm disease is a scourge of tropical climates, resulting in 
a debilitated anemic population. Anemia in hookworm disease 
results from sucking of blood by the adult worms in the intestine 
and the attendant inflammation of the bowel. A single A. duo- 
denale can remove, on the average, almost one cubic centimetre 
of blood a day. As a bloodsucker, N. americanus is about one- 
fifth as efficient. Infected individuals on adequate diet have been 

classified in four groups, according to numbers of N. americanus 
harboured: (1) carriers, 25 or fewer worms—no symptoms; (2) 
light infections, 26 to 100 worms—few or no symptoms; (3) mod- 
erate infections, ror to 500 worms—moderate symptoms; (4) 
heavy infections, more than 500 worms—severe symptoms. In 
general, the symptoms in classical, heavy infections include pallor 
of skin and mucous membranes, edema of the face and extremi- 
ties, constipation alternating with diarrhea, abdominal tenderness, 
increased appetite for bulky foods or unusual substances (clay 
eaters), sexual derangements (delayed puberty, impotence, ir- 
regular menstruation), endocrine insufficiency, stunted growth, 
cardiac weakness, palpitation, hypersensitiveness of the skin to 
cold, physical debility, fatigue, dullness, apathy and melancholia. 

Microscopic laboratory diagnosis is made by searching for char- 
acteristic eggs in feces. In moderate or heavy infections, eggs 
are easily found. In light infections, so few eggs may be present 
that. concentration by brine or zinc sulfate flotation methods 
should be used. Egg-counting techniques are useful in estimation 
of the number of worms harboured by an individual. Parasitism 
with a very few. eggs in feces is harmless. The laboratory report, 
therefore, should indicate the degree of infection, as determined 

by the egg count. 

Treatment and Control.—Treatment involves removal of 

the worms and reduction of anemia. Worm removal in severe 
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before the patient is improved physically. Thus preliminary ve 
transfusion may be required with dietary and iron thera 
fore the vermifuge is given. Many vermifuges have been w 
Thymol, oil of chenopodium and carbon tetrachloride are ie 
but also toxic. They were supplanted by tetrachlorethylene ay 
hexylresorcinol. The former is a safe drug and removes B 
more of the worms on a single tteatment. It may, however t 
migration of the roundworm Ascaris lumbricoides. Hexylt 
cinol has no serious contraindications, is effective against 
of the worms and removes 90% of A. lumbricoides on a sin 
treatment. “Creeping eruption” caused by the larva of the diy 
hookworm is treated by freezing the migratory larvae in the ski 
with carbon dioxide snow or ethyl chloride spray. Mass tre 
ment of large groups of heavily infected persons has been sı 
ful in reducing the incidence of hookworm, especially during 
dry season when the soil contains few larvae and reinfection 
minimal. Repetition of treatment every two to three years may 
be required. f 

Transmission of infection depends upon indiscriminate disposi 
of human infected excreta. Where all workers in the soil go bart 
foot, there is ample opportunity for intimacy of contact with pk 
luted soil, The wearing of shoes would eliminate the disease, bit 
in most hookworm regions the people cannot afford shoes and ar 
ignorant of the dangers of bad sanitation. Without proper edus 
tion and improvement in standard of living, little can be accom 
plished in securing satisfactory, permanent hookworm contra 
The International Health board of the Rockefeller foundali 
pioneered in hookworm control and pointed the way for ad 
control programs. The essentials of this program are: (1) 
cation in the principles of sanitation, emphasizing the importa 
of adequate disposal of feces, and aid in construction of simp 
sanitary toilets; (2) establishment of full-time local health 
ices staffed by trained competent personnel; (3) examination 
treatment of persons infected with hookworm disease; (4) oon 
tinuous observation of the area to prevent the return of form 
unsanitary conditions. The success attained indicates the pa 
bility of global control of this insidious tropical disease, 

See PARASITOLOGY; TROPICAL MEDICINE. 

See also references under “Hookworm” in the we) 


HOOLOCK, the common name for an Indian gibbon, om® 
the group of manlike apes, See GIBBON; PRIMATES. - aro 

HOOPER, FRANKLIN HENRY (1862-1940), a i 
the Encyclopedia Britannica from 1932 to 1938, Was ri 
Worcester, Mass., Jan. 28, 1862, a brother of Horace a 
Hooper (q.v.). He graduated from Harvard in 1883. H 
sociated with the Century company from 1883 to 1896, being Ki 
the editors of the Century Dictionary. He was literary adviser 
manager for James. Clarke and company, publishers, 1897-9): 
became an editor of Encyclopædia Britannica in 1899: 
connected with five different editions of the Britanmct: ih 
editor of the roth edition (1902); managing editor of the 1) 
tion (1910); and American editor of the 12th 
and 14th (1929) editions. In 1932 Hooper becam an 
He edited and planned These Eventful Years E 
also editor of Britannica Junior and the 1938 Pr arnat lt 
of the Year. He retired in April 1938 and died near 94 
N.Y., on Aug. 14, 1940. ), pub et 

HOOPER, HORACE EVERETT (1359-197? * Mass 
of the Encyclopedia Britannica, was born in Woro an 
Dec. 8, 1859. He was of English descent; his father 
included “King” Hooper, who had controlled much 0 h 
chusetts fishing interests in the 1700s, and his mothe i 
scendant of John Leverett, governor of Massachuset ter a 
Hooper ended his formal education at the age of 16, a d 
ing schools in Worcester and Washington, D.C. A a a 
bookstores, then went to Denver, Colo., where, with 0! abe “a 
ganized the Western Book and Stationery company to w hi 
western states. In 1893 he shifted his headquarte? ply so 
TIl., where he organized, among other enterprises, 3 H8 agg 
ful sale of the Century Dictionary through colourful am 
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advertising. On a vacation trip to London in 1897, he became 
wognizant of an opportunity to market the ninth edition of the 
gwyclopedia Britannica by similar methods. With three others— 
Walter Montgomery Jackson and the Clarke brothers, James and 
George—he secured reprint rights from A. and C: Black, the work’s 
ublishers, then persuaded the Times (London) to lend its reputa- 
tion and imprimatur to the reprint edition. He reduced the price 
md revolutionized the sale of the set by instituting an installment 
yment plan. Times officials anticipated meagre results, but the 
sale was astounding; in the first three months of 1898 some 10,000 
gets were sold and in the subsequent five years another 50,000. 

The success of this venture led Hooper to prepare, in 1902, a 
supplement of 11 volumes (under the joint editorship of Sir Donald 
Mackenzie Wallace, Arthur T. Hadley, president of Yale univer- 
sity, Hugh Chisholm and Hooper's brother Franklin) which, added 
to the ninth, formed the tenth edition, Again the sale, sparked 
ty flamboyant advertising and promotional techniques, was large. 
Consequently, Hooper’s influence at the Times expanded; he took 
anactive part in its management as advertising director and was 
instrumental in organizing the Times Book club, a move that led 
him into rancorous controversy with various book publishers. 
Shortly after Lord Northcliffe became proprietor of the Times in 
1908, Hooper’s connection with that paper ended. He continued to 
livein England, but also maintained homes in the United States. 

In 1903 Hooper had organized the preparation of an entirely 
new edition of the Encyclopedia Britannica, the 11th. Unlike 
previous editions, this one, edited by Hugh Chisholm, was to be 
isued asa single unit and not volume by volume. Despite diffi- 
culties occasioned by Hooper’s separation from the Times and his 
subsequent legal wars with his erstwhile partner, Jackson, the edi- 
tion was published, under an arrangement with Cambridge univer- 
sity, in tg10-11. It was successful, its sale reaching some 75,000 
inthe next few years. In the years immediately preceding and 
during World War I, Hooper initiated other publishing projects, 
notably an edition of the Encyclopedia Britannica in smaller and 
cheaper form known as the Handy Volume issue, of which some 
400,000 copies were sold. His final enterprise was the publica- 
tion early in 1922 of the three war volumes of the Encyclopedia 
Britannica which, with the 29 volumes of the 11th edition, con- 
stituted the r2th edition, 

Amaster salesman and a daring innovator, Hooper was passion- 
itely devoted to the educational product he offered. He was con- 
vinced that the Encyclopedia Britannica, as a medium of popular 
tducation, was without a peer. When he died in Bedford Hills, 
oe June 13, 1922, the New York Times offered apt estimate: 
E e view of the public, his success lay in the originality, bold- 
ae and brilliance of his operations. But that was merely the sur- 
RG deeper source was his faith in the intelligence and the 
af Riek of a great mass of citizens. Many professional educators 

f have done less than he toward popular enlightenment. 

te Janet E, Courtney. i illity (1928) and An 

Jord Portrait Gallery Viens collected ie eras ee Bh seh a 

N. K. 
HOOPER, JOHN (c: 1500-1555), bishop of Gloucester and 
Probabil eena English martyr, was a man of unknown family 
a orn in Somerset. Late in 1518 he took his B.A. R 
ENIA he then joined the Cistercian order as a monk o 
ouse of Cleeve, Somerset, dissolved in 1536. By 1539 
tine ‘yi to the household of Sir Thomas Arundel where for a 
However ved, as- he himself said, “too much of a court life. 
Hera that year he encountered the writings of the zane 
isa ormers, especially of Huldreich Zwingli and ane d 
ishop Ste Arundel, a conservative in religion, in vam aske 
pe Stephen Gardiner to talk Hooper out of his growing Protes- 
» the passage of the repressive Six Articles in 1539 drove 
k refuge abroad, and for nearly ten years he lived in 
S Reformed communities, ending up: in pulingens 
Natiying Anns, this exile he signaled his total conversion by 
Inj ceo de Tserclas at Strasbourg. sara 
oS, Ooper returned to England as chaplain to the re ogi! 
tthis thet and at once made his name by the zeal and s 
Aching. He survived his patron’s fall in 1550 to become 
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chaplain to Somerset’s triumphant rival the duke of Northumber- 
land, and at Easter 1550 was offered the bishopric of Gloucester. 
Hooper, who had already expressed entire disapproval of some of 
the ceremonies and vestments preserved by the Edwardian Ref- 
ormation, refused consecration by the rites of the 1550 ordinal. 
Both Thomas Cranmer and Nicholas Ridley vainly argued with the 
obstinately Zwinglian Hooper on the validity of vestments and 
oaths; it took a prolonged controversy, much pressure from the 
council and a few weeks in the Fleet prison to persuade him that 
he could be more useful to his faith as an active bishop than as an 
impotent dissenter. Consecrated bishop of Gloucester on March 8, 
1551, he had Worcester added to his charge on May 20, 1552, 
Gloucester having been reduced to an archdeaconry. The reason 
for this lay less in his ability or influence than in the vigorous de- 
spoiling of bishoprics carried out by Northumberland and his asso- 
ciates, which left neither see capable of supporting a bishop. 
Hooper, so determined in matters of doctrine, raised no protest 
against these attacks on episcopal wealth; none would in fact have 
availed him. He proved a most active and energetic bishop in a 
diocese that badly needed instruction and discipline, carrying out a 
searching and necessary visitation and sitting regularly in his own 
consistory court. 

The accession of the Catholic Queen Mary put Hooper, as the 
most notorious Protestant of the day, in obvious jeopardy. He was 
at once arrested (Sept. 1, 1553), and after the repeal of the Ed- 
wardian religious legislation was deprived of his bishopric as a 
married priest. Imprisoned in the Fleet until the revival of the 
heresy Jaws should make possible his final prosecution, he was 
condemned on Jan. 29, 1555, and burned at Gloucester on Feb. 9, 
the first prominent victim of Mary’s Counter-Reformation. 

Hooper was a man without graces—stiff, gloomy, severe, up- 
right. As far as can be judged, he came from a lower social 
stratum than the generality of Reformers and acted quite often the 
rather self-conscious “man of the people.” An ardent Zwinglian, 
he fought throughout Edward VI’s reign against the moderate 
policies of Cranmer; a single-minded believer, he was ever willing 
to invite martyrdom at anybody’s hands. However, while his 
temperament was typically Puritan and some of his notions were of 
the sort later described as “precise” (7.e., hostile to ritual and 
ceremonies), he respected the episcopal office and held neither 
with Calvinism nor incipient Presbyterianism, Though his narrow 
intolerance and joyless views must repel, he deserves respect for 
his martyrdom and credit for his diocesan work. His writings, 
which include A Godly Confession and Protestation of the Chris- 
tian Faith (1551), had much influence on later Puritans. 

BrsiocrapHy.—M. M. Knappen, Tudor Puritanism (1938); P. 
Hughes, The Reformation in England, vol. ii (1953); F. D. Price 
“Gloucester Diocese Under Bishop Hooper,” Transactions of the Bristol 
and Gloucestershire Archaeological Society, vol. 1x (1939). (G. R. E.) 


HOOPER, JOHNSON JONES (1815-1862), U.S. humorist 
and author of a series of tall tales describing “Some Adventures 
of Captain Simon Suggs,” a shifty backwoods frontiersman. He 
was born in Wilmington, N.C., and at the age of 20 moved to 
the frontier town of Lafayette, Ala., to read law under an elder 
brother. In 1842 he accepted the editorship of the East Alabam- 
ian, a weekly newspaper, for which he wrote “Taking the Census,” 
a humorous essay, and the Simon Suggs series. Copied by the 
New York Spirit of the Times and widely quoted, these stories 
quickly brought Hooper national fame. In 1845 they were first 
published in book form. A second volume, A Ride With Old Kit 
Kuncker, was issued in 1849. 

Meantime, Hooper had become known as a fearless journalist 
and, after editing several smaller papers, he became co-owner and 
editor of the Montgomery Mail. An ardent secessionist, in 1861 
he was elected secretary of the provisional congress of the Con- 
federate states and, when the capital was transferred from Mont- 
gomery, he moved to Richmond, where he died 13 months later. 

See W. Stanley Hoole, Alias Simon Suggs: the Life and Times of 
Johnson Jones Hooper (1952). (W. S. He. 

HOOPOE, the name given to birds of the old world family 
Upupidae of the order Coraciiformes, and comprising a single spe- 
cies (Upupa epops) found over much of Europe, Africa, Mada- 
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gascar and from Asia to Japan. 
It is a close relative of the horn- 
bill (g.v.), but wholly different in 
general appearance. The several 
geographical varieties are 10-12 
in. long, mainly pinkish-cinnamon 
to reddish-chestnut in colour and 
boldly barred with black and 
white on the wings and back. 
Especially striking are the long 
slender, slightly curved bill and 
the very conspicuous black-tipped 
crest, which is raised when the 
bird is disturbed. Essentially 
terrestrial in habits, and notably 
fearless of man, hoopoes characteristically frequent open or semi- 
open country but are also common in city parks. They are migra- 
tory in part and sometimes are found in small bands. The flight is 
slow, undulating and somewhat erratic. Hoopoes subsist chiefly 
on insects, spiders and worms. They lack a true song but make 
various hawing and mewing sounds. During courtship the male 
feeds the female and, during the breeding period, the young as 
well. They nest in holes, which may be in trees, earth banks or 
termite nests. Usually there is no nest lining. The 4-12 pale blue 
or olive-brown eggs are incubated by the female. (E. R. Br.) 

HOORN, a town in the province of North Holland, Neth., 
lies on a bay of the IJsselmeer, 37 km. (23 mi.) N.N.E. of Amster- 
dam by road and rail. Pop. (1964 est.) 16,607 (mun.). The 
town was founded c. 1300 and received a charter in 1357. Two 
medieval churches survive, the Gothic Noorderkerk (1441-1519) 
and the 15th-century Oosterkerk. There are two relics of the 
original fortifications, the St. Mary tower (1508) and the east 
gate (1578). The double-fronted town hall (1613) has stepped 
gables; a replica of one of these in Lewes, Del., U.S., commemorates 
D. P. de Vries, a citizen of Hoorn who played an active part in 
the colonization of 1631. Other notable buildings are the Hospital 
of St. John (1563), the 17th-century Bossu houses, the St. Pieter- 
shof (an almshouse established 1617), the weighhouse (1609), the 
West Friesian museum (1632) and numerous stately dwellings. 
The celebrities of Hoorn include Willem C. Schouten, who dis- 
covered in 1616 the passage round Cape Horn, or Hoorn, which 
he named in honour of his birthplace, and J. P. Coen, governor 
general of the Dutch East Indies and founder of Batavia (now 
Jakarta) in 1619, The first great net for herring fishing was made 
in Hoorn in 1416, The people are employed in commerce, in 
fishing and in industries, including printing and plastic boat 
building, and the manufacture of textiles and electrical machinery 
(for telecommunications), Cheese is exported. 

(H. O. J. DE R. De W.) 

HOOTON, EARNEST ALBERT (1887-1954), U.S. phys- 

ical anthropologist, was a leading anthropometrist, known for both 
his scientific and his popular writings. Born Nov. 20, 1887, in 
Clemansville, Wis., he was educated in the classics at Lawrence 
college in Appleton, Wis. (A.B., 1907), and at the University of 
Wisconsin in Madison (M.A., 1908; Ph.D., 1911), where he also 
taught. He went to Oxford university as a Rhodes scholar in IgI0. 
There his interest suddenly shifted from classical writers to the 
tribes they had described, and Hooton took up physical anthropol- 
ogy, largely independent of the continental traditions. He received 
his Ph.D. at Wisconsin in r911, a diploma in anthropology at 
Oxford in 1912, and in 1913 a research degree from Oxford. He 
became an instructor at Harvard in the same year and was named 
professor in 1930, a position he held until his death in Cambridge, 
Mass., on May 3, 1954. 

His originality in an undeveloped field, his avidity for the 
courses he taught, and a clear and witty delivery made him an 
outstanding teacher. The majority of professional workers in 
physical anthropology for a generation were his students, so that 
the influence of his formulations and methods was exceptional. 
His early research was on the craniology of Guanches and of 
American Indians. Out of his monumental study of the skeletons 
from the extinct Pecos (New Mexico) pueblo (1931), he devel- 
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oped a scheme of racial types that he believed composed the} 
dian stock as a whole, suggesting non-Indian component 
as Mediterranean and Negroid. He was editor of the 

“African Studies” series (1918-33) and organized and dire 
Harvard Irish survey after 1932, from which stemm 
number of publications in various fields of anthropol 
interest in types was carried further in his investigation of | 
ican criminals, but in the later part of his career he tum 
bodily constitution of the individual, being a major sy 
the method of body typing developed by W. H. Sheldon | 
sonality: Morphological or Physical Types). His criminal: 
provoked considerable controversy, since he stressed the 
component of behaviour and the notion of the constiti 
feriority of criminals at a time when these ideas were 
conflict with contemporary criminological opinion, 

He was a writer of grace and precision, for which he, 
his classical education. Beginning with Up From the Ape 
rev. ed., 1946), he published a series of popular books for 
including Apes, Men and Morons (1937), Crime and the 
(1939), Why Men Behave Like Apes and Vice Versa (1940) 
Man’s Poor Relations (1942), all notable for the presentati 
information with humour and strength of personal view, 

(W.W. 

HOOVER, HERBERT CLARK (1874-1964), 3s 
dent of the United States, was born on Aug. 10, 1874, 
Branch, Ia., and died in New York city on Oct. 20, 1964, 
the second of three ch 
Huldah Minthorn and Jesse 
Hoover, both Quakers wit 
American Quaker ancestry. 
father, a blacksmith who! 
tablished a farm-impleme 
ness, died when Herbert 
His mother, an unusually 
woman, was a school 
She spoke frequently al 
meetings and took part 
“prohibition” campaigns: 
Jesse’s death she kept t 
taking in ss ee 
saving the life insuran 
her husband toward the 
tion of the children. Herbal 
tended the public school at | 
Branch, but upon the 
his mother when he was 
he was sent to the home 
uncle, Henry John Minthorn, a country doctor living 
berg, Ore. 

When he was 15, his uncle established a land settlemen 
ness in Salem, Ore., and for two years Herbert work ; 
boy. He picked up the rudiments of typewriting, and ma 
college in Salem developed a knowledge of mathematics 
public library a friend brought him a copy of J0 tan 
opened to him the world of literature. A chance encoun! 
engineer caused him to think of the importance of a co. 
tion and he determined to become a mining engineer 
scholarship aid at Earlham college (Quaker) be x 
engineering course, he turned his attention to Stanford | 
which was about to open in California. Hoover et, 
as a member of its first freshman class on Oct. 1, 1895) % 
his way to graduation (A.B.) by typing and by oe 
dry agency and a newspaper route. During summer in Ark 
served as an assistant with a state geological survey hs y 
and with the U.S. geological survey in Califorma be 
Despite his working to earn his living, he participati 
ricular activities, including a term as football team E 
records in his Memoirs his contacts with Sen. Leland Sta 
on one occasion, with former president of the Unit 
jamin Harrison, who was at Stanford delivering & SP° 
lectures on government. d 

Career as Engineer.—After graduation from Stanfor 
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Hoover worked for a brief time as a labourer in California mines. 
He then joined the staff of Louis Janin, a mining engineer in San 
Francisco, Calif., and in Oct. 1897, on his nomination to Bewick, 
Moreing & Co. of London, was placed in charge of their projects 
jn Australia. Meanwhile, he had been reading books on economics 
inhis spare time. While visiting England, he was deeply impressed 
by the historic landmarks in the long history of the British people. 
His work in Australia, filled with adventure and experience for 
himself, was profitable for his employers. They transferred him 
to China, where he became chief engineer in the newly organized 
hureau of mines of the Chinese government. Returning to Lon- 
don from Australia and then journeying to California in 1899, he 
married Miss Lou Henry (1874-1944), whom he had known as 
a fellow student at Stanford. He and his bride reached Peking 
in March 1899. Caught in the Boxer rebellion in June 1900, they 
were active in relief work until the arrival of international forces 
who rescued all foreigners in August. 

In Nov. 1901 Hoover became a partner of Bewick, Moreing & 
Co, from which he withdrew after seven years to take up an in- 
dependent career. He engaged in mining activities throughout the 
world, maintaining offices in New York city, San Francisco and 
London, Until 1914 he spent much of his time in England, but he 
also acquired a house at Stanford university, because he and Mrs. 
Hoover wished to spend more time in the U.S. as their two sons 
grew up, 

Hoover gave much thought during those years to engineering, 
which, in his lifetime thus far, had been transformed, as he put it, 
“from a trade into a profession.” Lectures he gave at Columbia 
md Stanford universities were published in 1909 under the title 
Principles of Mining. He had also become interested in’ earlier 
writings‘on applied science, especially in Georgius Agricola’s De 
te metallica, printed in Latin in’ 1556. For five years he and 
Mrs. Hoover spent their spare time in its translation, which was 
published privately by them in 1912. A trade edition was pub- 
lished in 1950, 

Always retaining a close interest in his native land, Hoover had 
thought of entering public service in some capacity, but his côn- 
tacts in engineering and in government transcended national bound- 
aries and his association with those active in politics were few, 
Wen in California, where he retained his residence. ‘The factional 
political struggles that rocked the U:S. in the first decade of the 
20th century apparently left little impression on him. Prior to 
World War I he had for 18 years lived abroad, working as an 
iiniistrative engineer on industrial projects’ in Russia, China, 
ne Australia, New Zealand, South Africa, Canada, Great Brit- 
i Belgium and Mexico, as well as in the United States. Every- 
int he went he participated in the daily life and work of the 
fa Work in World War I.—As a U.S. citizen long resident 
fini i Hoover at the outbreak of World War T in Aug. 1914 

id zed and served as chairman of an “American committee” in 

lon which aided in securing passage home for more than 100,- 
iy S tourists. The Commission for Relief in Belgium, a volun- 
Bve ieee to which U.S. officials and residents in London 
Tan, g Support, was started in Oct: 1914 with Hoover as chair- 

ieee afterward he made the first of many visits to observe 

nents sae of destitution in Belgium. Hoover concluded agree- 
ttd medic British which permitted passage of food, clothing 
ih turn ai suppliés through the Allied blockade. The Germans, 
the 10,000.06 protection to the distribution of these supplies to 
Mately sec 00 people of Belgium and northern France. He ulti- 
termentee Subsidies for support of the commission from the 
his dire a France, Great Britain and the United States. Un- 

éi the! iene the commission expended nearly '$1,000,000,000. 
Tuned to erated States entered the war in April 1917, Hoover 
Woointed hee United States and in August Pres. Woodrow Wilson 
te Produ, im U.S. food administrator. In this work of stimulat- 
hin, pat and conserving supplies, he called upon and ob- 
Ug. Uhtary action from the American people. He organized 
ace} 4M corporation, Sugar Equalization board and Food 
oard, agencies which, under his direction, handled over 
0,000: in supplies for the United States and the Allies. 
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During the critical year July 1, 1918—July 1, 1919, Hoover’s Food 
administration furnished 18,500,000 tons of food, more than three 
times the normal export, to the Allies and to famine areas of Eu- 
rope. He served at this time as a member of President Wilson’s 
War Trade council and as chairman of the Inter-allied Food 
council. 

Hoover served also as alternate chairman of the Supreme Eco- 
nomic council and as a member of the advisory economic commit- 
tee of the U.S. delegation to the peace conference. Establishing 
his headquarters in Paris, he co-ordinated the continuing work of 
the Food administration, the Belgian and Northern France Relief 
commission and the Relief and Reconstruction of Europe com- 
mission, of which he had been appointed director general by the 
Allied governments. These operations spread over 30 European 
countries where, with the authorization of congress and an appro- 
priation of $100,000,000, Hoover established a special relief pro- 
gram for 10,000,000 undernourished and homeless children. 

Altogether at this time he directed, on behalf of the Allies and 
the United States, the handling of $3,254,000,000 in relief funds 
and the distribution of more than 23,000,000 tons of foodstuffs, 
medical supplies and clothing. In order to carry on this work 
effectively, Hoover obtained the mandate of the Allied powers to 
manage the railways and coal mines, waterways and ports in east- 
ern Europe. With the termination of official activities at the sign- 
ing of the peace, he set up a volunteer organization to continue 
relief work among European children and support for the people 
of Austria, Hungary, Armenia and Russia, raising over $250,000,- 
000 for this purpose. 

Historical Interests.—During the war Hoover had been gath- 
ering historical material and had professional collectors in all bel- 
ligerent countries engaged in gathering and holding material on 
the war. With the armistice he embarked upon an enterprise which 
he refers to in his Memoirs as a side issue, but which resulted in 
one of his great contributions to the writing of the history of the 
modern world. The large body of manuscript and particularly 
fugitive material dealing with the years of the war comprised the 
documentary story of both the established and revolutionary gov- 
ernments of western Europe. These materials were deposited for 
the use of scholars in a newly established war library at Stan- 
ford university. Later known as the Hoover Library on War, 
Revolution and Peace, it was enlarged to include materials on 
World War II and the history of governments and peoples through- 
out the world, finally becoming the Hoover Institution on War, 
Revolution and Peace. 

His experiences during the war and reconstruction years (1914- 
21) had left deep impressions on Hoover’s thinking, and he gave 
expression to these in a little book, American Individualism (1922). 
He wrote that, “Our individualism differs from all others because 
jt embraces these great ideals: that while we build our society 
upon the attainment of the individual, we shall safeguard to every 
individual an equality of opportunity to take that position in the 
community to which his intelligence, character, ability, and am- 
bition entitle him; that we keep the social solution free from 
frozen strata of classes; that we shall stimulate effort of each 
individual to achievement; that through an enlarging sense of 
responsibility and understanding we shall assist him to this at- 
tainment; while he in turn must stand up to the emery wheel of 
competition.” 

Secretary of Commerce.—These reflections help in explaining 
the later developments in Hoover’s thought and action as he en- 
tered upon his long public career in 1921 as secretary of commerce, 
first in the cabinet of Pres. Warren G. Harding and later in 
the cabinet of Pres. Calvin Coolidge. Secretary Hoover under- 
took the reorganization of the department on the basis of voluntary 
co-operation among the commercial, agricultural and labour inter- 
ests of the nation. He organized a multitude of committees repre- 
sentative of business and labour whose functions were to reduce 
wastes in manufacturing and distribution. He organized new 
divisions in the department to cover radio broadcasting and com- 
mercial aviation, and other divisions to answer the growing need 
of the country for better housing and greater highway safety. He 
also expanded the department's foreign trade activities. 
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During this period he served as a member of the advisory board 
of the Conference on Limitation of Naval Armaments (1921-22) 
and as a member of the World War Foreign Debt commission. 
He served also as chairman of the Colorado River commission and 
the St. Lawrence Waterway commission. The work of these latter 
commissions culminated in the erection of the Hoover dam (1930- 
36) and the construction of the St. Lawrence seaway. 

In 1922 Hoover organized the American Child Health associa- 
tion and became its first president. Likewise, in 1923 he organized 
the Better Homes in America association. He served as chairman 
of a National Research fund established by the National Academy 
of Sciences for the support of research in pure science and raised 
over $5,000,000 for this purpose. 

While secretary of commerce, he was placed in charge of relief 
at the time of the disastrous Mississippi flood of 1927. For this 
project he raised over $34,000,000 in charitable funds, directed 
the removal of 1,500,000 persons from danger areas to temporary 
camps and afterward restored them to their homes. 

Election as President.—Prior to his cabinet service under 
Presidents Harding and Coolidge, many indications appeared that 
Hoover's services during World War I had produced in the public 
mind a growing belief that he had unusual qualifications for the 
presidency of the United States in the postwar world. This was 
demonstrated by members of both political parties who discussed 
his availability during the preliminary canvass of 1920. But his 
appeal as a national figure was not regarded with favour by the 
leaders in control of either party. In the course of the discus- 
sion it was revealed that he had been and was a registered Re- 
publican. Despite activity for his nomination by many friends, 
his possible candidacy was scarcely considered at the Republican 
national convention of 1920. The well-known opposition of his 
fellow Californian, Sen, Hiram Johnson, which influenced many 
progressives, and the final nomination of Warren G. Harding, an 
old-line conservative, were indicative of the moderate position 
Hoover appeared to occupy. In the Republican national conven- 
tion of 1924 he was given 300 votes for the vice-presidency, All 
this provided significant background for his entrance upon an ac- 
tive canvass when President Coolidge chose not to be a candidate 
in 1928. Hoover was strong in the presidential primary contests, 
and in the convention of 1928 overcame the opposition candidates 
backed by senate leaders, as well as the candidacy of Gov. Frank 
Lowden of Illinois. Yet the nomination was not enthusiastically 
supported by experienced party leaders, for they were divided on 
the issues of prohibition and farm relief, on each of which the 
presidential nominee had his own program. With some marked 
defections, Hoover nevertheless held the Republican electoral vote 
of the previous two campaigns and added votes from southern 
states that would not support Alfred E. Smith (g.v.), the Demo- 
cratic nominee. Although he polled 21,391,993 votes, 4,500,000 
more than had his predecessor, Calvin Coolidge, it became clear 
that many progressive Republicans distrusted Hoover and the 
regular Republican organization still considered him an outsider, 

Presidency.—Aware of these conflicting elements—for he had 
lived in the midst of them for eight years as a cabinet member 
and had seen the results of their existence in the trying days of 

President Wilson’s war administration—Hoover bent every effort 
to make the transition from the Coolidge administration as pain- 
less as possible. At the same time, his cabinet appointments made 
it clear that his was to be a personal administration. 

Beneath the surface of the highly emotional presidential cam- 
paign of 1928 were evidences of the impending crisis in party 
government that had threatened the disruption of the Republican 
party ever since the disappearance of the Progressive party in 
1916. The choice of Hoover, who stood apart from factions in the 
party, had obscured the issues in this factionalism and the im- 
portance of the personalities involved. But these were at once 
revealed in the new congress that met to deal with farm relief and 
with limited revision of the tariff. The centre of the fight was in 
the senate. 

President Hoover presented his program for what he had termed 
in his campaign “The New Day,” a realization of the great eco- 
nomic and social potentialities of the American people in an age 
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of developing science. He pushed toward the enactm 
program throughout his four years in office. 

Three developments forced him repeatedly into 
other fields: (1) the overwhelming need of new fede 
prohibition; (2) the growing importance of an energetic 
gram overseas to meet rising tides of economic and 
certainty; and (3) the long train of demands upon the 
caused by the stock market crash in the autumn of 19 
ensuing widespread depression. On each of these, the preg 
program as it developed was the object of attack by hisD 
opponents, by a large body of U.S. public opinion, and 
by members of his own party in the senate. 

Despite continuous strife among Republican congr 
ver succeeded in establishing the Federal Farm board to 
culture, and in increasing the powers of the Tariff commi 
protecting the principle of a flexible tariff. He also obl 
approval of the London Naval treaty on July 22, 193 

The defeat of the Republicans in the congressional elec 
1930 signalized not only the downfall of effective party 
ment in congress, but also the rise to first place in public 
tion of a great need for partisan leadership in the presid 
the ensuing two years of his term in office, Hoover 
leadership, and in the campaign for re-election more \ 
defended and explained his program for the termination’ 
sion at home and abroad. 

The U.S. had been making a slow but certain recovel 
recession when, in 1931, inflation in Europe, unbalance 
unlimited currency issues and excessive borrowing by 
nations from U.S, banks resulted in the gigantic Euroj 
collapse of that year. The president proposed to the 
governments a moratorium upon all debt payments for on 
obtaining in record time support for his proposals not 0 
U.S. financial leaders but from senate and house membe 
political parties. k 

Frequently at odds with independent members of his 
and opposed vigorously throughout his administration | 
cratic congressmen and the Democratic national co 
ver nevertheless obtained a considerable amount of co 
legislation during his administration. The Reconstructl 
corporation was created (1932) to save building and loaf 
zations and savings banks and to prevent the collapse of 
banks, trust companies, railways and industries. Home lo 
were set up to aid homeowners in meeting their mortg 
agricultural aid banks to help farmers. Be, 

The Republican national convention of 1932 renomina 
ver on a platform of his own choosing, and he was sup 
the party organization in the ensuing campaign. D 7 
tensive and constructive program for dealing with the prol 
the depression, and his defense of that program in the ¢ 
the electorate failed to return him to office, and tht 
party returned to congress a smaller number of rep 
than at any time since 1897. Hoover was defeated by 
Roosevelt by 22,821,857 to 15,761,841 popular votes 
reversal of the vote of 1928, For further details of the 
ministration, see UNITED STATES (oF AMERICA): Histo 

Retirement—Having served his nation continuo i 
April 1917, Hoover retired on March 4, 1933, taking an af 
in New York city and reopening his home on the Stanto 
near Palo Alto, Calif. There a trustee of the university si 
he had established not only the Hoover institution, 1m4 
led in establishing a graduate school of business and 4 
search institute. : 

At no time during the 12 years of Franklin D. Ro 
ministration was former President Hoover called 
his successor. Hoover opposed most of the measures, 
foreign, of the Roosevelt administration. He oppose! 
ment of the United States in World War II and ¢ 
1941, in discussing a tacit alliance with Soviet Russ! 


Russia. . . . Again I say, if we join y Europe 
have aided him to impose more communism 0n 
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world. At least we could not with such a bedfellow say to our 
ons that by making the supreme sacrifice, they are restoring free- 
dom to the world. War alongside Stalin to impose freedom is 
more than a travesty. It is a tragedy. ? 

Hoover continued to be sharply critical of the foreign policies 

of the Roosevelt administration, yet continued to address his 
countrymen in discussions of the ends of peace to be achieved in 
the course of the war. In particular did he attack radical influ- 
exes in the U.S. government, distinguishing, however, between 
socialist attack by ballot and communist attack by secrecy and 
jolence. 
a of Hoover’s record as relief administrator during World 
War I, it was not surprising that the former president organized 
relief for Poland, Finland and other European states after World 
War II. Pres. Harry S. Truman summoned him to aid in the or- 
ganization of relief during the great famine of 1946. In order to 
co-ordinate the work, Hoover visited 39 countries. In 1947 he 
undertook a mission to Germany and Austria for President Tru- 
man to advise upon U.S. policies in the administration of those oc- 
cupied countries. In response to requests from both Pres. Dwight 
D. Eisenliower and Chancellor Konrad Adenauer, Hoover repeated 
his visit to Germany in 1954. 

For more than 35 years Hoover had called attention to the in- 
ficiency, waste and rising costs of government services. During 
his administration, he had made marked contribution to improve- 
ment under the difficult conditions of depression. In 1947 con- 
gress by unanimous action created a bipartisan Commission on 
Organization of the Executive Branch of the Government, and 
Hoover was selected as its chairman, Known popularly as the 
oe Seti this group, after extensive hearings and re- 
search, made 270 specific recommendations, of which, with Presi- 
dent Truman’s aid, 70% were adopted in the interest of reducing 
tpenditures by eliminating overlapping and waste. In 1953 a 
second Hoover commission was created with wider power. Hoover 
Wisagain chosen chairman and after two years reported on his ex- 
eo sia The commission brought in 375 recommenda- 

$, many of which were adopted. 

n the course ‘of his long public career, Hoover gathered about 
im a host of admirers and supporters. He twice received the 
distinction of joint resolutions of appreciation from congress. He 
analy by more than 80 universities and received medals, 

ds and testimonials from all parts of the world. 
h 1958 he published The Ordeal of Woodrow Wilson, based 
on own observations of the struggle over the treaty of peace 
a boa War I and the establishment of the League of Na- 
a bover had dealt with some of the details of this theme 
it ti small volume, America’s First Crusade (1941), and again 
i er length in the first volume of his Memoirs, published in 
l. In this and the following year, he published three volumes 
oS, His other works include The Challenge to Liberty 
( 2)! “sa Hugh Gibson, The Problems of Lasting ead 
1838-55 ‘ttn racer rrr vol, ( in edhe pps ie tee 
; an ic, 2 vol. : d 
Seance “Hoover, Herbert Clark” in the Index volume. 
Witnes of thio; S. Myers (ed.), State Papers and Other Public 
EA AE A 5, Med a 
Moonen” Policies (1937), provides further information Ga yA 
OOVER ‘J(OHN) EDGAR (1895 ) US. public of 
ficial who, as di | Belen toe i 
redia > 23 director of the Federal Bureau of Investigation, was 
ret with Ae the initials FBI “a symbol of U.S. law en- 
ı Was born in Washington, D.C., Jan. 1, 1895. 
nove eraduation from Washington Central high school in 1913, 
tolled as sare a messenger in the Library of Congress and en- 
thiverst night student in the law school of George i ag H 
E mastar ie received the bachelor of laws degree in he os 
ain k laws in the following year. He entered m lepart- 
ble 5 ice as a file reviewer in 1917 and two years later nia 

Palmer He the post of special assistant to Atty. Gen. A. Mitchel 
i (as it € was named acting director of the Bureau of Investiga- 
yen onthe iis called) in May 1924 and confirmed as director 
‘ater, 
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Finding his organization in disrepute because of the scandals of 
the Harding administration, Hoover instituted rigorous methods 
of selecting and training personnel. He established a fingerprint 
file that became the world’s largest, a scientific crime-detection 
laboratory and the FBI National academy, to which police depart- 
ments from all parts of the country sent selected personnel for 
special training. 

In the early 1930s the exploits of gangsters were receiving 
glamorous publicity: To counteract this influence Hoover author- 
ized publicity on the achievements of his agents. He explained: 
“Tf there is going to be publicity, let it be on the side of law and 
order.” Under his leadership the FBI became noted for its in- 
tegrity and freedom from political control. 

He wrote Persons in Hiding (1938) and Masters of Deceit 
(1958). See also FEDERAL BUREAU oF INVESTIGATION. (J. Ay.) 

HOOVER, THEODORE JESSE (1871-1955), U.S. min- 
ing engineer, naturalist and educator, elder brother of Herbert 
Clark Hoover, was born in West Branch, Ia., Jan. 28, 1871, the 
son of Jesse Clark Hoover, village blacksmith, dealer in agricul- 
tural machinery, and Huldah Minthorn Hoover, Quaker minister. 
He was educated in the public schools and at Penn college in 
Towa and received his A.B. degree in mining engineering from 
Stanford university in 1901. From 1903 to 1919 he was manager 
or consulting engineer in the gold mines of California, west Aus- 
tralia, Mexico and Alaska; was an engineer or administrator of 
lead and silver mines in Burma, copper mines in Finland and 
Russia, and had offices in London and San Francisco. 

In 1919 he returned to Stanford university as professor of min- 
ing and metallurgy, becoming dean of the school of engineering 
in 1925 until his retirement in 1936. Thereafter he lived at his 
ranch in Santa Cruz county, Calif. As a writer, conservationist 
and naturalist, he directed a definitive study of the life cycle of 
the Pacific coast steelhead trout, assisted by the California 
fish and game commission. He was the author of Concentrating 
Ores by Flotation (1912), Economics of Mining (1933), The 
Engineering Profession (1941) and of numerous articles in tech- 
nical publications, He was a member of the American Society of 
Mining and Metallurgical Engineers, a life member of the Cooper 
Ornithological society and colonel in the U.S. army reserve. He 
died near Santa Cruz on Feb. 4, 1955. (Hr. H.) 

HOP, the name given to several species of Humulus, twining 
perennial plants commonly placed in the hemp family (Can- 
nabinaceae) ; the hops of commerce, used in brewing beer, are the 
mature “cones” (inflorescences) derived from the common hop 
(H. lupulus) and its varieties. Humulus species are of common 
occurrence in temperate North America, in the southern counties 
of England, in Europe extending into Asia and to a limited extent 
in temperate South America. Besides the common hop, there is a 
related annual species called the Japanese hop (H. japonicus); it 
is a quick-growing vine of little use in the garden as a screen. Two 
types native to North America have been called H. americanus 
and H. neomexicanus, respectively, but botanists are not in uni- 
versal agreement with respect to this classification. 

Hops have been used almost exclusively for brewing purposes 
for 1,200 years or more. They are also reputed to have certain 
medicinal properties and are of value as a bitter stomachic for 
stimulating appetite and aiding digestion. 

The brewing value of the cones is based on their content of bit- 
ter (soft) resins, essential oils and perhaps tannins. These con- 
stituents, which are extracted from hops by boiling in wort (an 
aqueous infusion of malt), impart the desired mellow bitterness 
and delicate hop aroma to brewed beverages and aid in their pres- 
ervation. There is a wide range in brewing value among the many 
commercial varieties of hops. The content of total soft resins 
ranges from 15% to 22% in American and British hops and from 
11% to 16% in the inherently milder continental European hops. 
The percentage of the essential oil that contributes to aroma varies 
from 0.2% to 2.5% or more in commercially dried hops. 

Description of the Plant.—The common hop is a long-lived 
herbaceous perennial with rough twining stems often 25 ft. long 
which always wind in’a clockwise direction. New vines (i.e., 
stems; called “bines” in England) are produced each season and 
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die following maturity. An extensive root system penetrates the 
soil to a depth of 15 ft. or more. Young vines have been observed, 
under favourable conditions, to grow six inches or more in 24 
hours. Strong hooked hairs help the stem cling to its support. The 
leaves, dark green, hairy, heart-shaped and deeply three- to five- 
lobed with serrated margins, are borne oppositely on long petioles. 

The plant is dioecious; i.e., the male and female flowers are 
produced on separate plants. The male flowers form panicles two 
to six inches long and consist of a small, greenish five-parted 
perianth enclosing five stamens. The female flowers are in short 
axillary spikes or catkins. During the development of the inflores- 
cence the stem elongates and the bracts enlarge greatly to. form 
the scales or petals of the mature cones (strobiles). The mature 
cones, two to four inches long, are yellowish-green, oblong or ovoid 
and loose and papery to the touch. Mature, dried strobiles con- 
stitute the hops of commerce. 

The pollen is carried by the wind to the female flower. Follow- 
ing fertilization a single ovule develops. The fruit is an achene 
which contains a spirally coiled embryo. 

The fruits and the bases of the bracts forming the mature cone 
are covered with sticky, yellowish granules consisting of glandu- 
lar hairs or glands called lupulin. These glands contain an oleo- 
resin consisting of essential oils and resins which possess the 
characteristic aroma and bitter taste to which the brewing and 
medicinal properties of hops are attributable. 

Geographical Distribution and Production—Hops are 
grown commercially over a wide range of climatic and soil con- 
ditions. In general, rich alluvial soils or deep sandy or gravelly, 
well-drained loams are preferred. Soils that are heavy and wet, 
unduly shallow, or stiff and clayey should be avoided. Hops are 
produced successfully in milder regions which have abundant rain- 
fall or where adequate moisture can be supplied through irrigation. 
They are not adapted to regions 
which are subject to long and 
severe winters. Prolonged cold, 
damp and foggy weather in the 
spring, excessive winds during the 
growing season and excessive 
rainfall during the harvest 
months usually cause damage to 
the crop. 

In North America the hop is 
cultivated extensively in Wash- 
ington, Oregon, California and 
Idaho and to a lesser extent in 
New York and British Columbia. 
It is grown commercially in Eng- 
land, Germany, Czechoslovakia, 
the U.S.S.R., France, Australia, 
Yugoslavia, Belgium, Spain and 
Poland and to a limited extent in 
Japan, New Zealand, South 
America and South Africa. The 
United States leads all countries 
in production, followed closely by 
Germany and then by England; 
the combined annual production 
of these three countries ordinarily 
account for about three-quarters 
of the world’s total production. 

Culture.—The production of hops is a complex and highly spe- 
cialized industry. The time at which the various cultural and 
management operations are performed and the care with which 
they are done can have great influence on the yield and market 
acceptability of the crop. In all regions the growing areas tend to 
become localized. As a result, certain practices have tended to be- 
come traditional within areas but to vary from one area to another. 

Commercial hop fields are propagated from “root cuttings” (ac- 
tually sections of underground stems), not from seeds, to ensure 
uniformity of characteristics. Planting is done during the winter 
or early spring months when weather conditions permit. A com- 
mon practice in the United States is to plant the cuttings in rows 
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7 to 8 ft. apart with the hills in the rows spaced 6} to 
(680-1,000 or more hills per acre). In England one-year. 
are commonly set in rows 6 to 9 ft. apart and g P 
apart in the rows according to the system of training 
(774-2,420 hills per acre). E 
Each spring the young vines are commonly tra 
strings suspended from wire trellises and attached to 
hills, or, in some countries, they are allowed to climb 
at the hills. The heights of the trellises vary from 8 
one country to another. Practically all of the crop in { 
States is grown on trellises 16 to 18 ft. in height, whit 
harvesting by machinery. In the United States two 
commonly attached at each hill and two vines a 
each string. In England two or four strings are ati 
hill, according to the system of training used, and i 
usually trained up each string. As a result, two to tht 
as many vines are grown per acre in England as are g 
United States. 
Hops are heavy users of calcium, nitrogen, phospho 
tassium. In most regions the natural fertility of the 
plemented by additions of these and other elements in 
inorganic form. In the U.S. much needed organic matter 
monly supplied by applications of farmyard manure and 
residues, or by the growing of a cover crop of cereal grait 
ume which is planted in the fall and plowed under in the 
English growers apply relatively large amounts of organi 
in farmyard manure, hoof-and-horn meal, fishmeal and 
terials which are plowed under in the spring. i 
Hops are commonly produced under irrigation in the) 
States where summertime precipitation is low. Irrig 
practised in England where rainfall during the growing: 
usually sufficient. a 
Hops may be produced either with or without seeds, Th 
cious or unisexual character enables the grower to produce 
type by exclusion of male plants from the hop fields or by} 
one male plant to about every 100 or 200 female plants. 
cones are larger than those of the seedless type and, for th 
seeded hops produce higher yields. Their lupulin contet 
ever, does not differ materially from that of seedless hops: 
less hops are considered to be superior to the seeded typetor titi 
ing purposes. Male plants are excluded in most of continenti 
Europe, and seeded hops are not produced there. 
of seeded hops is a common practice in England and in 
of the United States. t 
Diseases and Insect Pests.—Two fungus diseases 
mildew and progressive verticillium wilt) and several virus 
are perhaps the most destructive diseases of hops. All comm 
varieties are susceptible in some degree to downy mildew, 
attacks the plants in all stages of growth, reduces yi 
discoloration of the cones and affects their quality. B 
moval and destruction of the diseased portions of the vin 
quent applications of liquid sprays or dusts containing 
sulfate (Bordeaux mixture) or zinc, the disease usually can 98 
in check. pie: 
Verticillium wilt, an important disease in England, 
soil and infects all parts of the plants, plugging the wat 
ing tissue and subsequently causing death. There ph 
measures once the fungus has been introduced into 4 
though some commercial varieties are more tolerant to 
than others. 7 ; 
The various types of virus diseases cause various 
the plants. A diseased plant cannot be cured, Virus © 
however, be kept in check by prompt removal 0 
which are replaced with cuttings from healthy plants: 
of insect vectors retards spread of virus diseases: 
Sooty mold can cause serious damage if hop aphi tani 
are not controlled. The aphids secrete a sticky subs! 
honeydew on which the mold grows and produces © 
and undesirable flavour in the cones. Red mold ati 
and later infects the inflorescences of the hops, eee 5 
and lowers quality. Both these fungus diseases can De" 
especially by controlling the insect vectors. 


WSTOGRAPH AGENCY 
FIG, 2,—HOP KILNS, OR OASTHOUSES, AT EAST FARLEIGH, ENG. 


Many different species of insect pests have been known to infest 
hops, but only a few of them present a persistent problem. The 
most important of these are the aphids and the spider mites. The 
hop aphid, already mentioned in regard to sooty mold, is a sucking 
insect which devitalizes the plant by extracting the sap from the 
laves. Excessively moist and damp weather encourages the attack 
of hop aphids, 

The spider mite is prevalent in all growing regions, especially 
during seasons of high temperature and drought. It injures the 
plant by puncturing the leaves and withdrawing the sap. Each 
puncture usually results in the appearance of a small light-coloured 
jot on the leaf surface. As the spots become more numerous the 
infested leaf will gradually shrivel and die. The spider mite may 
ibo attack the cones, causing them to turn reddish-brown, ad- 
versely affecting their marketability, 

Both spider mites and hop aphids can be controlled by spray ap- 
Mications of contact-type insecticides containing organic phos- 
Mate or chlorinated hydrocarbon formulations. Systemic insec- 
tiides, Że., those which are absorbed by the plant and transported 
nthe sap, have been used to provide effective protection over a 
considerable length of time. 

Harvesting, Drying and Baling.—Hop cones (or simply, 
it s) should be harvested when fully mature. Full ripeness is 
eis by bright, yellowish-green, sticky, resilient cones that are 
hint papery to the touch, and by hard purple-red seeds. Jn 
je they possess a maximum of lupulin, which contains 
i ane and essential oils so important in the brewing of beer 
less fis pee cones are smaller and contain more moisture and 
titer in. Overripe cones become darker yellow or reddish and 
ity de easily, resulting in some loss of lupulin. The date of matu- 

pends upon the variety and environmental conditions but is 


fai r t 
wag stant from year to year within a region for any particular 
y. 
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ne are picked either by hand or by machine. In the United 
Mac ae are picked almost entirely by machine; in England, by 


by T toa large extent, but a considerable portion is picked 

iig county Hand-picking predominates in the remaining hop-grow- 

de of 4 Tes of the world. Picking begins shortly before the mid- 

Nother EUS in some regions and continues until late September 

ers, 

Most gf chines used for picking are of various designs, but 
loops e machines in large scale use have wire picking fingers 
con mounted on bars which travel against the vines, plucking 

being ia ia they pass. Picking machines are either stationary, 

k A in large sheds, or are portable. The former have a 
bay and require a larger labour force. j 

e AA picked hops contain 65% to 80% moisture, depending 

1% RGR and climatic conditions. Drying to approximately 

Lagan isture js accomplished in kilns, usually referred to in 

Methods 48 oasts. The size and construction of the kilns and the 

of Conducting the heated air through the hops differ. 
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American kilns are usually of frame construction, although some 
are built of concrete and brick. Individual kiln floors are usually 
square or rectangular, 32 by 32 ft. being a common size. The 
freshly picked hops are loosely and evenly scattered on the slatted 
floor of the kiln, which is covered with burlap to prevent the hops 
from falling through. Air which has been heated by a stove or 
furnace passes through the hops from below. Air passage is ac- 
complished by natural draft (convection) or by forced draft. In 
the forced-draft kilns a current of heated air from the outside 
is forced through the hops by means of bottom blower fans or by 
suction fans placed in the cupolas of the kilns. The forced draft 
kilns are by far the more common because of greater capacity, since 
a bed of hops up to 40 in. in depth may be dried at one time. Heat- 
ing is accomplished by burning wood, oil or gas. 

The typical kiln in England is either a square (16-20 ft.) or 
a circle of 16-20 ft. diameter. Most oasthouses are built of brick 
and have a tapering roof which is surmounted by a pivoted wooden 
cowl. The cowl assists in preventing a back draft in windy weather, 
particularly in natural-draft kilns. All modern kilns are equipped 
with fans, and fans have been installed in many old natural-draft 
kilns. Many kilns are heated by open anthracite fires; the prod- 
ucts of combustion pass through the hops. Other systems of heat- 
ing in England employ oil flame or steam radiators. 

Low drying temperatures are recommended for production of 
hops of best quality. Temperatures exceeding 66° C. (150° F.) 
are discouraged because the hops are likely to darken in colour, 
with destruction of their resinous and aromatic constituents. The 
time required for drying a particular lot of hops depends upon hu- 
midity, temperature, air velocity and moisture content of the hops, 
and will vary from 6 to 20 hours. 

After hops have been dried 
sufficiently in the kiln they are 
removed to a cooling house where 
they are stored in large heaps for 
a period of 1 to 12 days, depend- 
ing upon the capacity of the 
coolers. During this time they 
undergo a curing process which 
equalizes the moisture content, 
modifies the pleasant aroma and 
causes them to become tougher 
and more pliable for baling. 

Baling is the last step prepara- 
tory to marketing. After drying 
and curing, the common proce: 
dure in the United States is to 
compress the hops into rectangu- 
lar bales of approximately 18 
cu.ft. weighing about 200 lb. and 
finally to wrap them in heavy 
burlap for marketing. In Eng- i 
land they are compressed into ® courtesy oF sonn 1. waas, ine. 
“pockets’—large bags made of FIG. 3—FRESHLY PICKED HOPS EN- 
jute sacking about six feet in cenit apes aS im RBLEDLBY 
length and two feet in diameter— 
containing slightly more than 14 cwt. of hops. (S. N. B.) 

HOPE, ANTHONY, the pen name of Sm ANTHONY Hore 
Hawkins (1863-1933), English novelist, known chiefly as the 
author of The Prisoner of Zenda, who was born at Clapton, Lon- 
don, on Feb. 9, 1863. Educated at Marlborough and at Balliol 
college, Oxford, he was called to the bar at the Middle Temple in 
1887. The immediate success of The Prisoner of Zenda (1894), his 
fourth work—and its sequel, Rupert of Hentzau (1898)—turned 
him entirely to writing. These novels tell of the perilous adven- 
tures of the Englishman Rudolph Rassendyll in (imaginary) Ruri- 
tania; they were imitated and dramatized, and remain popular light 
reading, eclipsing his more realistic work. This includes the witty 
high-society conversations The Dolly Dialogues (1894) and a series 
of novels which often pose an outstanding figure against English 
society, The God in the Car (1894), based on Cecil Rhodes’s ca- 
reer, The King’s Mirror (1899), Quisanté (1900) and others. He 
wrote 32 novels and two dramas. In 1918 he was knighted for war 
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work. He died at Walton-on-the-Hill, Surrey, July 8, 1933. 
See C. E, Mallet, Anthony Hope and His Books (1935). 
(W. L. G. Ja.) 

_ HOPE, THOMAS (1769-1331), English writer, designer and 
connoisseur, born in London in 1769, eldest son of John Hope, one 
of a wealthy family of Scottish merchants and bankers settled in 
London and in Amsterdam, where Thomas grew up. About the 
age of 18, Hope traveled widely in Europe, Asia Minor and Egypt, 
studying and sketching architecture. About 1795 he settled in Eng- 
land, and in the following years he designed the furniture and deco- 
ration of his London house in Duchess street and his country house 
at Deepdene, Surrey, to provide a suitable background for his fine 
collection of ancient and modern sculpture. In 1807 he published 
his furniture designs in a folio entitled Household Furniture and 
Interior Decoration. This work, though much criticized by his 
contemporaries, exercised considerable influence on Regency fur- 
niture. It provided a wide range of furniture based on. “cor- 
rect” classical and Egyptian models. In 1819 Hope anonymously 
published a novel, Anastasius, or Memoirs of a Modern Greek, 
written at the close of the 18th century. It was at first generally 
attributed to Lord Byron, but Hope later revealed his authorship. 
Hope died in London on Feb, 3, 1831. 

See M. Jourdain, Regency Furniture, rev. ed. (1948). (J. E. Le.) 

HOPE, in Christian thought, one of the three “theological vir- 
tues,” together with faith and charity (qq.v.). It is distinct from 
these other virtues because it is directed exclusively toward the 
future, as fervent desire and confident expectation. A definition 
of hope as faith oriented toward the future would therefore be a 
satisfactory, if rather oversimplified, way to include much of what 
the Bible and the Christian tradition have meant. by the term; or, 
in the more nearly adequate formulation of Augustine, “hope deals 
only with good things, and only with those which lie in the future, 
and which pertain to the man who cherishes the hope.” When hope 
has once attained its object, it ceases to be hope and becomes pos- 
session; therefore, while “love never ends,” hope is confined to 
man’s life on earth. 

One important function of the idea of hope in Christian thought 
has been to characterize the faith of ancient Israel, the messianic 
hope (see Messan). Throughout the New Testament, Christian 
hope is closely tied to the ultimate hope of the return of Jesus 
Christ as the judge of the living and the dead. Yet this eschato- 
logical hope does not eliminate intermediate hopes for lesser goods, 
even for material blessings. It seems safe to generalize that the 
analyses of faith, hope and charity in manuals of Christian doctrine 
and ethics have usually devoted more space to faith and charity 
and to the relation between them than to a detailed delineation of 
hope as such (as distinguished from the objects of hope, which 
are the topic of Christian eschatology). Only when the Christian 
expectation of “the resurrection of the dead and the life of the 
world to come” has become especially vivid, has the theological dis- 
cussion of hope acquired a status comparable to that of faith and 
of charity. See also ESCHATOLOGY. 

Brstrocrapuy.—Augustine, Enchiridion on Faith, Hope and Love; 
Christ the Hope of the World, the Second Assembly of the World Coun- 
cil of Churches (1954); Charles Bernard, Théologie de l'espérance selon 
saint Thomas d’Aquin (1961). (J. J. Py.) 

HOPEH (Ho-rer SHENG), the most northeasterly of the his- 
toric 18 provinces of China proper, situated between the lower Yel- 
low river and the Great Wall.: The name Hopeh, meaning “north 
of the (Yellow) river,” was given to the province in 1928. Pre- 
viously, the province was known as Chihli, meaning “directly con- 
trolled,” for it contained the city of Peking (Peiping) which was, 
before 1928 and again from 1949, the capital of China. 

Before 1949 Hopeh had an area of 54,000 sq.mi. Under the 
Communist regime, after 1949, the province increased its area to 

81,479 sq.mi. as a result of annexations from the former provinces 
of Chahar (1952) and Jehol (1956). The population of Hopeh 
within its expanded borders was about 44,720,000, based on a 1957 
est. Another administrative change took place in 1958, when the 
seat of the provincial government was transferred from Paoting, 
the historic provincial capital, to Tientsin. 
The greater part of the province lies in the north China plain, 
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which’shelves almost imperceptibly toward the shallow Gulf ofp, 
Hai, an arm of the Yellow sea. The surface of the plain consi 
of alluvium, river sands and loess, which form a fertile though 
thin veneer over a subsurface made up of infertile marine gra “ 
Hopeh is one of China’s leading producers of winter wheat 
cotton, Other crops are soybeans, peanuts and other oilseeds, Ty 
the newly annexed territory north of the Great Wall, extendin t 
the windswept Mongolian plateau, livestock herding becomes moye 
important. In that area of low rainfall and cold winters, hardier i 
crops such as spring wheat, millet and potatoes are grown. 

Coal is Hopeh’s leading mineral resource. The Kailan basin, | 
centred on T’ang-shan, is one of China’s main coal producer, | 
Kailan coal is suitable for power-station fuel and other steam 
generating uses. The Men-t’ou-kou mine, west of Peking, yields 
anthracite. Fengfeng, near the city of Han-tan, is a coking-cog 
centre that was expanded by the Communist regime after 1049, 
Iron ore is mined in the Lung-yen district near Hsiian-hua in 
former Chahar province, and at Wu-an, west of Han-tan, Othe 
mineral industries are based on gold and copper deposits in the 
P’ing-ku-Tsun-hua area near the Great Wall, and on coastal salines, 
centred on the town of Han-ku on the gulf of Po-Hai, 

The coal and iron-ore resources furnished the basis for an inte. 
grated iron and steel industry at Shih-ching-shany a westem 
suburb of Peking. The pig iron produced is converted into stel 
at Shih-ching-shan itself, as well as at:smaller steel plants in Tet 
tsin and T’ang-shan, Before Communist rule, Tientsin was the 
province's only metal-fabricating and manufacturing city, After 
1949 industrial expansion was promoted in Peking, the nation 
capital, which built new plants and factories in industrial suburbs 
Peking’s metal industries produce automobiles, tractors, locom 
tives and bridge girders, As a leading cotton-growing provinte 
Hopeh has been developed also as a textile producer. Large cotton 
mills operate at Peking, Shihkiachwang and Han-tan. 

Hopeh’s population is made up almost entirely of Chinese speile 
ing the northern Mandarin dialect, C national language. The 
only national autonomous areas reserved for ethnic minorities at 
two autonomous /isien (counties) of the Hui (Chinese Muslims) tt 
Ta-ch’ang, east of Peking, and at Meng-ts’un, near the Shantutt 
border in the southeast. Both autonomous /sien were estab 
in June 1956, i 

The province’s largest cities, with 1958 estimated popuii 
are Peking (6,800,000 [1962]), Tientsin (3,278,000), Tange 
(812,000), Shihchia-chuang (623,000), Kalgan, Paoting, o5 
huang-tao and Hsüan-hua. (I. a 

HOPEWELL. This name is given to a spectacular cul 
development shared by prehistoric American Indians from & ‘i 
500 B.C. to A.D. 500 in what is now the southern part ae 
Typical monuments—groups of burial mounds with one Cit 
closures of banked earth—are the M. C. Hopevel ti 
Harness and Seip groups, all in Ross county; Turn it 
county; Seana A Scioto: the Ft, Ancient hilltop eio 
Warren; and the works at Marietta and Newark. Archat 
excavations have been carried out since 1846 by vane 
tions, notably the Ohio State museum and the Ohio ee tt 
logical and Historical society... Across the northern Ua H 
from western New York state to Kansas City are ponga pt ai 
other prehistoric sites called Hopewellian but repres to Oli 
ordinate cultural developments not necessarily tributar sret 
Southward to the Gulf of Mexico a number of cultural gr 
variously affected by the spread of Hopewellian nena af 

Some Hopewellian sites yielded considerable evide 
mestic occupation and data concerning the economic oe si 
which contemporary societies were based. The male weve 
cially in Ohio, have the character of mortuary precine rt 
and since excavators have not been unmindful of the occ! m aol 
fine museum specimens deposited as offerings 1M stoms: 
graves, there is even more information about burial ¢ i 

Some details of architectural and building practices Er dee 
from the remains of charnel houses and log tombs fou of dom 
burial mounds as well as from the occasional remta with w 
dwellings. The relics of costumes and objects depo: f raw male 


dead reveal something about technology and kinds © 


is. Differential placement of burials contrasting in regalia and 
th of offerings suggests distinctions of social status and per- 
mits some inferences about the kind of society in which such dif- 
ces could occur. It is also possible that Hopewellian com- 
munities included specialist artisans. The wealth of objects buried 
iih the dead required constant replacement. While virtually 
‘pothing is known concerning religion, it appears from grave offer- 
ings that the status granted in life was expected to be maintained 
after death. The raped SE of — and probably other 
ceremonies may have required a specialized priesthood to look 
such matters. 
eonsttiction of the lifeways of the various Hopewellian peo- 
plesis an engrossing task. The economy—to judge from preserved 
food remains—was based on hunting, fishing and gathering wild 
t foods. That cultivation was known is attested by occasional 
finds of carbonized corn, and of corn and beans at a site near 
Kansas City. Yet the basic orientation may have been toward 
hunting and gathering rather than toward agriculture. There is 
better information concerning technology. Tools and weapons 
were of chipped and ground stone, bone, wood and cold-hammered 
topper. The art of smelting was unknown. Ground stone axes 
were used to fell the timbers for domestic and mortuary buildings. 
Chipped flint drills, knives, scrapers and projectile points had many 
wes at home as well as in hunting. Woven textiles have been 
found with burials, preserved by the salts of copper objects placed 
k them, and small painted pottery figurines also show details 
of dress and hair style. 

The Hopewellians excelled in crafts and so skillful was the work- 
manship on many of the objects deposited with the dead that these 
areoften sought by museums and collectors of art objects. These 
include copper “Panpipes,” breastplates, headdresses, bracelets 
and one o items, but especially noteworthy are stone pipes 
trved in the forms of birds and animals. 

Other information—stylistic changes in artifact forms—permits 
tentative conclusions concerning the origin, spread and eventual 
disappearance of the cultural efflorescence achieved by the Hope- 
wellian Societies. Most features of Hopewellian life had a gradual 
istorica] development in the northern United States east of the 

'ssippi and the people themselves were a longheaded physical 
Ope indigenous to the region. The basic mortuary practices also 
th à long history in the area, but many specific details in Ohio 
uopewell were borrowed from a related culture—Adena—that lay 


ey southward in Kentucky, began earlier and ended 
Moner, The various northern Hopewellian groups possessed their 
wn cultural traditions, but at about the time of the great Ohio 
tt they are found to share similar burial habits, some 
WS of artifacts, and their economies were probably based upon 


si i ate: 
Milar adjustments to natural resources. All these societies were 


Ee related, and there was much interaction and trade 
rin te that would have promoted the spread of ideas, fur- 
bien H the likenesses among the various groups. This trade 
“fe èd far beyond the borders of the northern Hopewellian socie- 
) tu PSR, and was at least in part the instrument through which 
tal linkages were established with the south. From the Lake 
{ SA region came native copper which was cold-hammered into 
‘titra ts; from the Carolinas, mica which was carefully cut in 
Atlantic and naturalistic forms and attached to costume; from the 
the tar cone and Florida came seashells for other ornaments and 
ice assis shells for cups; evidently it was the west which 
tougi obsidian for manufacture of fine black spearheads. Al- 
Wide mont st Hopewellian ceramics were of local origin (simple 
td-wra Pots decorated with impressions of cord, fabric ora 
finely hae Stick), there was widespread in the north at this time 
facture and tastefully decorated pottery that may have been 
e Sieni in only one or a few places. s 
rate p C ings in the Ohio mounds were the most varied and elab- 
i ere is no evidence that Ohio exercised political domi- 
major hub the other northern areas although it must have been 
ttacular A Hopewellian trade. After about A.D. 500 the more 
eared €atures of Hopewellian burial practices gradually dis- 
Mether thi d were replaced by simpler rites. It is uncertain 
this represented some kind of total cultural decline or 


, 
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simply an unwillingness to continue to devote so much wealth and 
effort to the care of the dead. Whatever the case, there was a cor- 
responding decline in the quantity and quality of the fine articles 
immolated with the dead and a virtual disappearance of the trade 
in the materials from which these had been made. Important so- 
cial changes may have taken place at this time; some of the later 
sites are smaller and show much less in the way of material equip- 
ment, suggesting a simpler kind of social organization. 

See also INDIAN, NORTH AMERICAN: Culture Provinces: Eastern 
North America; Nort America: Prehistory and Archaeology: 
Early American Planters; Mounn BUILDERS. 

BrstiocraPHy,—James B. Griffin (ed.), Archeology of Eastern United 
States (1952). For Ohio, consult the Ohio State Archaeological and 
Historical Quarterly, especially papers by William C. Mills and Henry 
C. Shetrone. For Illinois, see Fay-Cooper Cole and Thorne Deuel, Re- 
discovering Illinois (1937); Thorne Deuel (ed.), Hopewellian Com- 
munities in Illinois, Illinois State Museum Scientific Papers, vol. v 
(1952). For more recent views see Gordon R, Willey and Philip Phil- 
lips, Method and Theory in American Archaeology (1958); D. W. 
Dragoo and C. F. Wray, “Hopewell Figurine Rediscovered,” American 
Antiquity, vol. 30 (1964); J. E. Walker, Hopewell Village (1966). 

(Ju. R. C.) 

HOPI, the westernmost tribe of Pueblo Indians (q.v.), situated 
in northeastern Arizona, on the edge of the Painted desert. Known 
also as the Moki or Moqui, they speak a Shoshonean language of 
the widely distributed Uto-Aztecan stock. In the mid-1960s there 
were about 5,000 Hopi, living in typically terraced pueblo struc- 
tures of stone and adobe and clustered into a number of independ- 
ent towns. Most of their settlements were on high mesas. 

Atop First or East Mesa is the Tewa-speaking community of 
Hano, as well as the Hopi town of Walpi and its “suburb,” Sit- 
cumovi. Middle or Second Mesa holds the three villages, each 
under its own chief, of Shipaulovi, Mishongnovi and Shungopovi. 
Third Mesa until Sept. 1906 contained only the unofficial “capital” 
of Oraibi (Old Oraibi) but thereafter successive splits led to the 
founding of Hotevilla and Bakavi. About 40 mi. to the west of 
Third Mesa is Moenkopi, a former farming colony and offshoot 
of Oraibi. On the plain below Third Mesa is the autonomous vil- 
lage of New Oraibi (Kikötcmovi), and other settlements lie at the 
feet of First and Second Mesas. 

The precise origin of the Hopi is unknown, nor is it known why 
they live in so many independent communities. Their own origin 
myths merely state that their ancestors climbed upward through 
four underground chambers called kivas and lived in many places 
before reaching their present locations. And, indeed, archaeology 
has revealed that some abandoned pueblos, such as Sikyatki and 
Awatovi, were once occupied by Hopi people. 

Mother descent is the tribal rule. Oraibi’s populace, for exam- 
ple, used to be divided into 30 or 31 matrilineal clans, that were 
grouped into nine larger social units or phratries, some of which 
are now extinct. Formerly, too, the Hopi were strictly matrilocal, 
which meant that a bride remained in her mother’s house. This 
custom no longer prevails. 

The Hopi support themselves by farming and sheepherding. 
Their chief crop is corn, but they also grow beans, squash, melons 
and a variety of other vegetables and fruits. Men farm and herd, 
in addition to building houses, performing most of the ceremonies, 
making moccasins and weaving garments and blankets. The 
women, besides performing the usual domestic tasks, make baskets 
and pottery, fetch water, do supplementary gardening and help 
with housebuilding. 

Like all Pueblo Indians, the Hopi are peaceful, monogamous, 
diligent, self-controlled and very religious. Both sexes begin their 
ceremonial careers soon after reaching six years of age by being 
inducted into the katcina (kachina) cult. Hopi katcinas are 
masked impersonations, always by men, of a wide variety of gods, 
spirits, departed ancestors or clouds. Katcina masks and costumes 
are usually elaborate and bright, bringing colour and warmth into 
lives that are otherwise somewhat drab. 

Women seldom took active part in ceremonies, except as volun- 
tary members of one or more of three feminine secret societies. 
However, in each village men had the option of joining a wide num- 
ber of secret societies, including those that conducted a strenuous 
tribal initiation, and which staged an annual winter solstice (Soyal) 
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unable to man his ships and dispatch them as a fleet, he f 
lost the confidence of congress. When a group of aean 
ferred formal charges against him, congress, on March 2% ih 
suspended him from his command. Hopkins managed tong 
several of his principal accusers court-martialed and “broken? by 
he never regained his command. Dismissal from the navy came 
Jan. 2, 1778. Thereafter, until his death at Providence. Feb, $ 
1802, he played a prominent part in Rhode Island polities, ~ 

See Journals of Continental Congress, 1775-1778 (1905-1908); By} 
Hopkins’ Letter Book and Correspondence of Esek. Hopkins ‘ia, 
1933) ; Edward Field, Life oj Esek Hopkins (1898), (W. B. Ck) 

HOPKINS, SIR FREDERICK GOWLAND (ii). 
1947), English biochemist and Nobel laureate: (1929), who in 192) i 
made his most fundamental contribution by isolating from living 


682 


celebration. So important was the Soyal that its leadership was 
always entrusted to a high official, usually the town’s chief. 

Most widely publicized of Hopi rituals is the Snake dance, held 
in late August, during which the performers dance with live snakes 
in their mouths. Actually the public sees only a brief, though 
exciting, portion of a lengthy ceremony, most of which is conducted 
secretly in kivas. 

With the breakdown of isolation, growing numbers of Hopi have 
abandoned the ways of their ancestors. Caught up in a process of 
rapid culture change, they no longer turn their efforts inward, to- 
ward their pueblos, but outward, toward the white man’s towns and 
cities and economic and recreational systems. As a result the tra- 
ditional culture of the Hopi is steadily disintegrating. 

See also references under “Hopi” in the Index. 


BrotiocrapHy.—G. A. Dorsey and H. R. Voth, The Oraibi Soyal 
Ceremony, “Field Museum of Natural History Anthropological Series,” 
vol. iii, no. 1 (1901); E. P. Dozier, The Hopi-Tewa of Arizona, Univ. 
Calif. Publ. Amer, Archaeol, Ethn,, vol. xliv, no. 3 (1954); A. M. 
Stephen, Hopi Journal, ed. by E. C. Parsons, Columbia Univ. Contr. 
Anthrop., vol. xxiii (1936) ; M. Titiev, Old Orajbi: a Study of the Hopi 
Indians of Third Mesa, Papers, Peabody Museum of Archaeology and 
Ethnology, vol. xxii, no. 1 (1944); H. C. James, The Hopi Indians 
(1956) ; F. Waters, Book of the Hopi (1963). (Mı. T.) 

HOPKEN, ANDERS JOHAN, Count von (1712-1789), 
Swedish statesman, was the son of Daniel Niklas Hépken, one 
of Arvid Horn’s most determined opponents and a founder of the 
Hat party. When in 1738 the Hats came into power the younger 
Hopken obtained a seat in the secret committee of the diet, and 
during the Finnish war of 1741-42 was one of the two commission- 
ers appointed to negotiate with Russia. During the diet of 1746- 
47, it was chiefly through Hoépken’s efforts that the estates issued 
a “national declaration” protesting against the arrogant attitude 
of the Russian ambassador, who attempted to dominate the crown 
prince Adolphus Frederick and the government. This spirited 
policy restored the waning prestige of the Hat party and firmly es- 
tablished their anti-Muscovite system. In 1746 Höpken was cre- 
ated a senator. In 1752 he succeeded Carl Gustaf Tessin as prime 
minister, and controlled foreign policy for the next nine years. 

On the outbreak of the Seven Years’ War, he contracted an 


armed neutrality treaty with Denmark (1756), but in 1757 ac- 
ceded to the league against Frederick II of Prussia. During the 
crisis of 1760-62, when the Hats were at last compelled to give 
an account of their stewardship, Hépken retired from the senate 
and from the premiership. After the revolution of 1772 he re- 


entered the senate, finally retiring in 1780. 


See Carl Silfverstolpe, Grefue Höpkens Skrifter (1890-93); Olof 


Jagerskiéld, Den Svenska utrikepolitikens historia ,. .1721-1792 (1957) 
(E. O. H. J.) 

HOPKINS, ESEK (1718-1802), first commodore of the 
American navy, was born in Scituate, R.I., April 26, 1718, and 
went to sea at the age of 20. Ability as a seaman and trader and 
a wealthy marriage placed him at the head of a large merchant 
fleet prior to the French and Indian War. Successful privateering 
during that war added to his opulence and gave him a nayal repu- 
tation, Rhode Island named him a brigadier general of its land 
forces at the outbreak of the American Revolution, but a call 
from the continental congress, where his brother was chairman 
of the naval committee, induced him to forsake the army and, 
on Dec. 4, 1775, accept the command of the first continental 


tissues the sulfur-containing dipeptide glutathione and by showing 
its great importance for oxidation in living cells. He was bomo 
June 30, 1861, at Eastbourne, East Sussex. In, 1888 he began his 
medical studies at Guy’s Hospital. He combined activities inte 
search with clinical work and after taking his degree at the Un. 
versity of London in 1894 became a member of the staff of the 
medical school of Guy's, In 1899 he was called. by, Sir Michal 
Foster to Cambridge, where he. joined the illustrious school of 
physiology which Foster was founding. Trinity College createl 
the post of prelector in physiological. chemistry. especially for him, 
Hopkins showed that the wing pigments of certain butterflies 
were derivatives of uric acid, and gave a new turn to thought co 
cerning animal pigmentation by demonstrating, that, excretory 
substances may function in ornament. He early realized that on 
of the urgent needs of biochemistry, then entering. its modem 
phase under E, Felix Hoppe-Seyler and Franz Hofmeister, wast | 
curate knowledge of the proteins, He succeeded (with S, W. Cok) 
in isolating from proteins the amino acid tryptophan, In,1906,it 
collaboration with W. Fletcher, he laid the foundation of modent 
knowledge of the chemistry of muscular contraction by his tt | 
searches into lactic acid production in muscle. Inthe same ya 
he published preliminary reports of experiments involving “pit 
diets” which proved the existence of essential amino acids and a 
those accessory factors in foods which were afterward to be knot 
by the name of vitamins; full results of the vitamin expres 
were published in 1912. Another important research was that ol 
1910 (with G. Savory) on Bence-Jones protein. 
Hopkins died on May 16, 1947, at Cambridge, Poging 
NES Ad 
HOPKINS, GERARD MANLEY (1544-1880), lal 
poet and Jesuit priest, was one of the most individual of em 
writers. His collected poems were not published until Ay id 
at first were little appreciated; but the second edition in 1930 dd 
a generation ready for his original style and fresh. vision, an que 
to respond with imitation. His impact on subsequent vi 
widespread and fundamental, 
He was born at Stratford, Essex, on July 28, 1844, the ele 
child of Manley Hopkins, an Anglican who was fora time ine 
consul general in Hawaii. From the Cholmondley, grammar whi 


Highgate, he won an exhibition to Balliol college, On ie 


he took up in 1863. At the university, in the atmosphe (1860) 
Oxford movement (g.v.), he became a Roman Gi (Hon 
ble 


The following year he left Oxford with a dou 


0 turer 
Moderations and Greats); Benjamin Jowett, then a lec 


L ni 


fleet then outfitting at Philadelphia. Instructed to attack Lord 
Dunmore’s British fleet in the Chesapeake, Hopkins considered 
his orders discretionary, and the enemy too strong. He sailed his 
fleet of eight armed vessels, therefore, to the Bahamas, captured 
considerable war material at New Providence, and, upon his re- 
turn, fought an inconclusive action with the British ship “Glas- 
gow,” April 6, 1776. Dissatisfaction with the achievements of the 
fleet and its subsequent inactivity in Rhode Island, brought an 
investigation in congress where Hopkins, in Aug. 1776, was ably 
defended by John Adams, who sensed an anti-New England spirit 


Balliol, and later master, called him “the star of Balbo) od piest” 
Hopkins entered the Jesuit novitiate. He was ordain N Liver 
1877, and subsequently did parish work in London; pz ege, lal 
pool and. Glasgow, and taught classics at Stonyhurst, c% iy oh 
cashire. He was appointed professor of classics at Uns fou 
lege, Dublin, in 1884, A very patriotic Englishma? vert 
Ireland uncongenial, and suffered from ill-health ani puried 
He died there of typhoid fever on June 8, 1889, and wai 
the Glasnevin cemetery, his yout 
On entering the Society of Jesus, Hopkins burned gi 


behind the attack upon the commodore. Censured for disobedi- verses. While a novice in Wales, he began writing me be 
ence of orders, but saved from dismissal, Hopkins returned to and produced his remarkable long poem «The wa Mom 


Deutschland.” It was rejected by the Jesuit magazine =. t 


Rhode Island, his command restricted to only “the fleet formerly M 
and his subsequent poems were read only in manust 


put under his care.” At loggerheads with most of his officers, and 
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friends, the Rev. R. W. Dixon, Robert Bridges and Coventry Pat- 
more, whose appreciation of them was imperfect. After his death, 
Bridges tentatively published some in anthologies, but judged the 

blic not ready for a collected edition until 1918. 

Much of Hopkins’ best poetry arises from complex tensions be- 
ween his delight in the sensuous world and his ascetic sense of 
religous vocation. In Duns Scotus (g.v.) he found philosophical 
sipport for his own sense of the particularity of all natural things. 
He used the word “inscape to denote this “selfness”; each scene 
yasto him a “sweet especial scene ’; each sensuous impression had 
itsown elusive individuality. His poems, vibrating with an intense 
feeling for nature, attempt to capture these inscapes in a form 
that has its own inscape; hence the vigour and originality of his 
style. 
“Hopkins? compound words (such as “beak-leaved,” “earl-stars,” 
“fredint,” “dapple-dawn-drawn’’), his syntactical compressions, 
his alliterations, which serve to enlarge the meaning, and other 
gylistic and metrical devices, some adapted from Welsh poetry, 
ae all used to project profound personal experiences, including 
his keen awareness of the actuality of good and evil, and his de- 
light in “all things counter, original, spare, strange.” The poems 
are energized by what he called “sprung rhythm,” which had Old 
English verse and nursery rhyme as precedents, and which used the 
principle of stress instead of traditional syllabic rhythm. A single 
stress makes a single metrical foot, and can act either by itself or 
with a number of unstressed syllables, while the scanning runs 
unbroken from beginning to end of the stanza. The result is 
anorganic form, in which all the elements aim at sensory vividness. 

Hopkins’ poetry combines acuteness of vision, imaginative exact- 
wss, sincere emotion and intellectual depth. His letters show a 
brilliant critical faculty, generous humanity, deep religious feeling, 
scrupulous self-criticism and a powerful will. Those who knew 
re tribute to his personal integrity, and his rare “chastity 

BisiocRaPRY.—Poems, ed. by Robert Bridges (1918; rev. ed. 1930; 
3 and enlarged 1948); C. C. Abbott (ed.), Letters of Gerard Manley 
mh to Robert Bridges and Richard Watson Dixon, 2 vol. (1935), 
m er Letters of Hopkins, including his correspondence with Coventry 
eng (1938; rev. ed, 1956) ; H. House (ed.), Journal and Papers of 
ep renee (1937; rev. ed. 1959) ; C. Devlin (ed.), G. M. Hopkins: 

iS and Devotional Writings (1959). 
Tabi G. F. Lahey, Gerard Manley Hopkins (1930); John Pick, 
i ins: Priest and Poet (1942) ; W. H, Gardner, Gerard Manley Hop- 
Manse ie1889, 2 vol. (rev. ed. 1948-49); W. A. M. Peters, Gerard 
bea A Critical Essay (1948); Alan Heuser, The Shaping 
Bridges eeraa Manley Hopkins (1958); Jean-Georges Ritz, Robert 
erard Manley Hopkins, 1863-1889 (1960). (J. C. Re.) 
WAGPKINS, HARRY LLOYD (1890-1946), administrator 
vals ¢ Lah during the New Deal and Pres. Franklin eee 
mas born at $i iser and personal emissary during World $ ar F 
York in Noe nd Ta., on Aug. 17, 1890. He entere kis: 
Gane A or] City immediately after his graduation FE 
the era. colege in 1912. In 1931 when the selene 

tame a large-scale state aid to the ome oie i 
emporary P e director, then chairman, of the New York State 
emor R Yy Emergency Relief Administration under the then Gov- 
Dew F, Sosevelt, In 1933 Hopkins became administrator of the 
ding me Emergency Relief Administration. He combined cru- 
Victories a ron with executive ability. Heavy Democratic 
Sie the the fall elections of 1934 encouraged Hopkins to pres- 
include Lge to recommend extensive reforms in 1935. These 
cag iy Works Progress Administration (WPA). Republi- 
infuence i that the enormous relief funds were being spent to 

TINA ections and claimed Hopkins had remarked, “Spend and 
j ea and tax, elect and elect.” Yet Hopkins altogether 
tord a of $8,500,000,000 for unemployment relief, with the 
one tim red by a few relatively insignificant scandals, and aided 

pi e or another about 15,000,000 people. 
iterested ae’ of the election of 1936 Hopkins had become deeply 
Roosevelt ponines and increasingly served as an adviser to 

Oosevelt A the late 1930s he developed presidential ambitions. 
us sommes ees him secretary of commerce in 1938. A seri- 
health». <1 Operation leaving him in permanently precarious 

end to his political ambitions but, if anything, made 


at 


th put an 
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him more valuable to Roosevelt as a trusted confidant. He acted 
as personal manager for Roosevelt at the Democratic Conven- 
tion in July 1940, In August 1940 he resigned as secretary of 
commerce. He made several trips to London, and after the 
U.S.S.R. entered the war, to Moscow, to discuss assistance, and 
after the United States entered the war, strategy. Hopkins was 
head of the lend-lease program in 1941 but until the end of the 
war functioned for the most part informally as the president’s 
close adviser, and he even lived in the White House. His final 
service after Roosevelt’s death was to visit Moscow in the spring 
of 1945 to help arrange the Potsdam Conference. Hopkins had 
long been ill; he died in New York City on Jan. 29, 1946. 

See R. Sherwood, Roosevelt and Hopkins (1948). (Fx. F.; X.) 

HOPKINS, MARK (1802-1887), U.S. educator and moral 
philosopher, of whom it was said that “The ideal college is Mark 
Hopkins on one end of a log and a student on the other,” was born 
in Stockbridge, Mass., on Feb. 4, 1802. He became identified with 
a philosophical outlook that combined 18th-century puritanism and 
19th-century progress. His teachings at Williams college, Wil- 
liamstown, Mass., where he was in charge of instruction of the 
senior class (1830-87) and president (1836-72), and his four series 
of lectures before the Lowell institute, Lowell, Mass., gave him an 
opportunity to preach the “gospel of wealth,” which emphasized 
the importance of striving to possess property and of treating 
wealth with the responsibility of Christian stewardship. 

Hopkins was firmly established in the folklore of U.S. education 
by the above-quoted aphorism, attributed to Pres, James A. Gar- 
field, his former student. This aphorism may be considered to de- 
fine the purposes of the liberal arts college in the United States, 
suggesting an emphasis on self-education, close student-faculty re- 
lations and moral as well as intellectual training. Hopkins’ retire- 
ment from the Williams presidency in 1872 meant an acceleration 
of those tendencies toward secularism, intellectualism and pro- 
fessionalism that he deplored. He died at Williamstown on 
June 17, 1887. 

Hopkins is sometimes confused with a contemporary Mark Hop- 
kins, who was associated with Theodore Judah, Collis P, Hunting- 
ton and Leland Stanford in California railroad development. 

BrstiocrapHy.—Franklin Carter, Mark Hopkins (1892); John H. 
Denison, Mark Hopkins (1935); Frederick Rudolph, Mark Hopkins 
and the Log (1956). (F. Ra.) 

HOPKINS, SAMUEL (1721-1803), American Congrega- 
tional theologian, one of the two most important and creative 
disciples of Jonathan Edwards (q.v.), the other being Joseph 
Bellamy. He was born in Waterbury, Conn., on Sept. 17, 1721. 
He was graduated from Yale college in 1741; studied divinity at 
Northampton, Mass., under Edwards; and in Dec. 1743 was or- 
dained minister of the Congregational church in frontier Housa- 
tonic (later named Great Barrington, Mass.), where he continued 
his contacts with Edwards and served until 1769. From April 
1770 to his death on Dec. 20, 1803, he was minister of the First 
church in Newport, R.I. 

His uningratiating manner and severe views on unregeneracy, 
church membership and baptism led to his dismissal at Great 
Barrington and to much dissatisfaction at Newport; but “Hop- 
kinsianism” flourished despite the ravages of imperial wars and 
the Revolution. A System of Doctrines Contained in Divine 
Revelation (1793) is Hopkins’ .masterpiece, a closely reasoned 
dogmatics developing the great Edwardsean themes yet adjusting 
them to the growing humanitarian temper of the times. His most 
widely discussed contentions were these: that God’s permission of 
sin stemmed from his concern for the happiness of the whole and 
hence is “advantageous”; that human virtue consists in a similar 
concern for the whole, with disinterested benevolence or complete 
submission to God’s will being the supreme motive, even unto 
willingness to be damned; that'sin consists essentially in self- 
love; and that there is no promise of salvation but in the exercises 
of holiness of regenerate men. His work had great effect in ex- 
panding missionary activity in America and abroad (particularly 
Africa) and in developing philanthropic social attitudes. Be- 
ginning in the early 1770s he began to speak and write actively 
for Negro emancipation and against the slave trade, being one of 
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the first New England Congregationalists to do so: Harpsichord or Forte-Piano (1788). He died May 9, ton ty | 
BrsrrocraPHy.—Hopkins’ Works, 3 vol. (1852) contains a good biog- Miscellaneous Essays and Occasional Writings was Published jy 
raphy by E. A. Park; Stephen West’s Sketches of . .. Hopkins (1805) 1792. f 
is largely Hopkins’ autobiography. (S. E. A.) HOPLITE, the name given to ancient Greek heavy. 
HOPKINSON, the name of two English engineers and physi- troops whose function was to fight in close formation, The into. 
cists, father and son. duction of the hoplite marked a revolution in tactics and heralded 
Jonn Hopkinson (1849-1898), chiefly known for his work in the eclipse of feudal aristocracy and cavalry dominance, 
the electrical field and in particular for his analysis of the mag- In the Mycenaean age chariots and cavalry playeda Considerable 
netic circuit, was born in Manchester on July 27, 1849. After a part in warfare and there was place and need for individual combat 
brilliant career at Cambridge and London universities he en- At some time, probably in the late 8th century B.C., a new type of 
tered, as a pupil, the engineering works in which his father was a fighting was introduced, based on new and heavier armour, The 
partner. In 1872 he became engineering manager in the glass foot soldier was now strongly protected by metal helmet, breast 
manufactories of Chance Brothers and Co. at Birmingham, where plate and greaves. The shield, which previously was hung ona 
he studied the problems of lighthouse illumination and advocated strap round the neck, leaving both hands free at need, was now an 
the group-flashing method of differentiating lights. He also under- ried on the left forearm by means of an arm band inside at the 
took researches on electrostatic capacity, the phenomena of re- centre. It gave better protection but was useless in flight, 
sidual charge and other problems arising out of James Clerk Max- offensive weapons were a thrusting spear (instead of: a throwi 
well’s electromagnetic theory. spear) about six feet in length and a sword. The hoplites relied 
In 1878 Hopkinson established in London a successful practice on their compactness rather than on a series of individual actions, 
asa consultant engineer. His work was mainly electrical: he acted, It was the combined weight of the massed line that won battls 
for instance, as consultant to the English Edison Co., to the rather than the brilliance of aristocra hampions, The normal 
Metropolitan Electric Supply Co. and to Mather and Platt on the depth of the line was 8 ranks, but the Thebans in the 4th century 
City and South London railway. He was also in great demand as developed the principle of concentrating strength on one flank t 
an expert witness in patent cases. In the early 1880s Hopkinson a depth of up to 50 ranks. The aim of the hoplite phalanx, asit 
was almost alone in his grasp of the correct principles underlying was called, was to break through the enemy ranks and throw thet 
the new application of electricity to “the electric light.” In con- line into disorder. But since the formation was unwieldy andthe 
junction with his brother Edward he worked out the general theory equipment heavy, pursuit was difficult. Thucydides notes the lke 
of the magnetic circuit in the dynamo, making great improvements lihood of the line’s moving to the right as a result of the natural 
in its design and efficiency; he analyzed the process of commuta- tendency to withdraw the exposed side from danger. He also tt- 
tion; and he took a leading part in the development of the three- cords the importance of flute players in the Spartan ranks “not | 
wire system of distribution. He also elucidated the theory of as an act of religion, but in order that the army might march evenly 
alternating current, and the parallel operation of alternators. and in true measure, and that the line might not break, asofin 
In 1890 Hopkinson took charge, with the title of professor, of happens in great armies when they go into battle.” 
the newly founded Siemens laboratory at King’s college, London. After the introduction of the new armour and tactics, Grek 
He received, among other distinctions, a Royal society medal, and hoplites became the best fighters in the Mediterranean world an 
was twice president of the Institution of Electrical Engineers. His were in great demand as mercenaries in Lydia, Babylonia and 
death occurred on Aug. 27, 1898, when, together with one son and Egypt. At home they gave force and impetus to the rise oft! 
two daughters, he was killed in an accident while climbing the middle class and the undermining of exclusive aristocracies: 
Petite Dent de Veisivi, Switz. (M. K. W.) See H. Lorimer, “The Hoplite Phalanx,” in Annual of the Brit | 
BERTRAM: HOPKINSON (1874-1918), distinguished for his work School at Athens, vol. xlii, pp. 76 ff. (1947); A. Andrewes, it 
in aeronautics and for his researches on the process of explosions, Tyrants, ch. 3 (1956). ior 
was born at Birmingham, Eng., on Jan. 11, 1874, the eldest child HOPPE-SEYLER, ERNST FELIX (IMMANUEL) 
of John Hopkinson (see above). When his father was killed, (1825-1895), German physician and scientist, one of the pioneet 
Bertram took up his unfinished work, designing electric tramways in the field of physiological chemistry (now commonly called i 
at Crewe, Newcastle and Leeds. In 1903 he succeeded Sir J. chemistry), was born at Freyburg an der Unstrut on Dec. 26, 18 i 
Alfred Ewing (q.v.) as professor and head of the engineering de- In 1872 he was appointed professor of physiological chemist 
partment, Cambridge, and under his leadership the department Strasbourg university and made many contributions to the cl a, 
grew in numbers and reputation, He was an effective teacher with try of hemoglobin, of proteins and of chlorophyll, and to the or! 
a passion for research, covering such diverse subjects as the proper- sis of body fluids and body tissues. In 1877 he founded a i | 
ties of steel, the dynamics of explosions and the “hunting” of alter- scientific journal specializing in biochemistry, the Zeitschrift! 
nators. He was elected a fellow of the Royal society in 1910 and physiologische Chemie, which he edited until his death and Wi 
a fellow of King’s college, Cambridge, in 1914. In 1915 he was js still one of the leading journals in the field. -ped a tat 
appointed to the department of military aeronautics of the royal Apart from numerous scientific papers, he publishes and 8 
flying corps, taking charge of the design of bombs and establishing book, Physiologische Chemie, four volumes ( 1877-81), A6 
an armament experiment station at Orfordness. In 1916 the test- reference book, Handbuch der physiologisch- und 
ing of airplanes was put under his charge and his influence on the chemischen Analyse (1858). The latter was transl ; 
general development of aeronautics steadily increased. On Aug. 26, languages. Hoppe-Seyler died at Wasserburg am Bo 
1918, he was killed while piloting a Bristol fighter. (J. F. Br.) Aug. 10, 1895. f jlog 
5 HOPKINSON, FRANCIS (1737-1791), U.S. author, musi- See E. Baumann and A. Kossel in Zeitschrift für PAK) 
cian and statesman, one of the signers of the Declaration of Inde- Chemie, vol. 21 (1895), for a biography of Hoppe-Seyler. p pintes | 
pendence, was born in Philadelphia, Pa., Sept. 21, 1737. His  HOPPNER, JOHN (1758-1810), English portrai 
father, Thomas Hopkinson, a lawyer, was first president of the who emulated the style of Sir Joshua Reynolds, probabl ext 
American Philosophical society and trustee of the College of Phila- on April 4, 1758, at Whitechapel. His father was k ants 
delphia, predecessor of the University of Pennsylvania. Francis extraction, and his mother was one of the German atten i) 
Hopkinson was enrolled as the first student in the college, from the royal palace. Hoppner received the patronage 0 
which he received his bachelor’s degree in 1757, his master’s in whose regard for him gave rise to the report t 
1760 and the degree of LL.D. in 1790. He aided the revolutionary king’s natural son. As a boy he was a chorister at the r0y I ii 
movement and the later struggle for the adoption of the constitu- and in 1775 entered as a student at the Royal Aca lemy: 7 PA 
tion by a series of prose and poetic satires, which were widely he took a silver medal for drawing from life, 2 
reprinted and most effective. Among them are A Pretty Story Academy’s highest award, the gold medal for histone f RË 
(1774) and The Battle of the Kegs (1778). He published A Col- his subject being King Lear. He first exhibited at put ne | 
lection of Psalm Tunes (1762) and composed Seven Songs for the Academy in 1780. His earliest love was for jandscape 
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iy obliged him to turn to the more lucrative business of portrait 
panting. At once successful, he had throughout life the most 
fashionable and wealthy sitters, and was the greatest rival of the 
ting's painter, Thomas Lawrence. The prince of Wales especially 

tronized him, and many of his finest portraits are in the state 
apartments at St. James’s palace, the best perhaps being those of 
the prince, the duke and duchess of York, of Lord Rodney and 
of Lord Nelson. Among his other sitters were Sir Walter Scott, 
Wellington, Frere and Sir George Beaumont. A Series of Portraits 
oj Ladies was published by him in 1803, and a volume of transla- 


ions of eastern tales into English verse in 1805. Ideal subjects 


were very rarely attempted by Hoppner, though a “Sleeping 
Venus,” “Belisarius,” “Jupiter and Io,” a “Bacchante” and “Cupid 
md Psyche” are mentioned among his works. Hoppner died on 
Jan, 23, 1810, 

He was confessedly an imitator of Reynolds. When first 
painted, his works were much admired for the brilliancy and har- 
mony of their colouring, but the injury due to destructive mediums 
ad lapse of time which many of them suffered caused a great 
depreciation in his reputation. The appearance, however, of some 


of his pictures in good condition has shown that his fame as a 


F 


brilliant colourist was well founded. 

HOPTON, RALPH HOPTON, Baron (1596-1652), royal- 
it commander in the English Civil War, was born at Witham, 
Somerset, in 1596. He appears to have been educated at Lincoln 
college, Oxford, and to have served in the army of the elector 
palatine in the early campaigns of the Thirty Years’ War. In 1624 
he was lieutenant colonel of a regiment raised in England to serve 
in Mansfeld’s army. Charles I, at his coronation, made Hopton 
i knight of the Bath. Hopton, as member of parliament succes- 
sively for Bath, Somerset and Wells, at first opposed the royal 
policy, but-after the earl of Strafford’s attainder (for which he 
voted) he gradually became an ardent supporter of Charles, and 
atthe beginning of the Civil War he was made lieutenant general 
Under the marquess of Hertford in the west. He first rallied Corn- 
wall to the royal cause and then carried the war from that county 
into Devon. In May 1643 he won the brilliant victory at Stratton, 
i June he overran Devon and on July 5 he inflicted a severe 
defeat on Sir William Waller at Lansdown. In the last action he 
Was severely wounded by the explosion of a powder wagon and 
aq soon after shut up in Devizes by Waller, where he de- 
ja 3 himself until relieved by the victory of Roundway Down 
this 13, He was created Baron Hopton of Stratton on Sept. 4, 
a After this he served in the western campaign under Charles's 
; command, and toward the end of the war he succeeded to the 
ommand of the royal army. It was no longer possible to stem 
og of the parliament's victory, and Hopton, defeated in his 

t stand at Torrington (Feb. 16, 1646), surrendered to General 


E 


a Subsequently he accompanied the prince of Wales in his 
Aes to prolong the war in the Scilly and Channel islands. He 
în exile, at Bruges in Sept. 1652. See also Crvit WAR, ENG- 
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a 4 N MOUNT, the scene of Aaron’s death, according to the 
erally i um. xxxiii, 38-39), and, since the time of Josephus, gen- 
Jordan entified with Jabal Harun (4,381 ft.) near Petra in modern 
ivan ie shrine on the summit, said to cover the grave of Aaron, 
‘Object of pilgrimage to the surrounding tribes, but it 1s ob- 


Vio as x! * 
gy of Comparatively modern construction. This identification 
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3 nged by many, and other localities have been suggested, 
ORAC Jabal Madara and Mt, Hermon. 
telebrated a (Quintus Horatius Fraccus) (65-8 B.c.), the 
Mall town geen Poet, was born on Dec. 8, 65 B.C., at Venusia, a 
of Virgil n of southeast Italy. He was a contemporary and friend 
in Which i His work comprises short meditative personal poems, 
the more irony of observation and reflection are combined with 
Miodem po rical qualities of poetry in a way more common 1 
Beramet, iterature than in antiquity, and longer, more discursive 

ion A verse essays dealing in a sophisticated and personal 
tiim, ith everyday ethics and manners and with literary criti- 
M Sae, ere are extant 121 lyric poems (Odes, Epodes and Car- 
Sermon culare) and 41 verse essays (Satires, sometimes called 

S; Epistles and Ars poetica). It is not likely that Horace 


published more. The verse essays have always been popular, 
though few place them in the front rank of literature. The repu- 
tation of the lyric poems has fluctuated. Horace’s ability to em- 
body conspicuously sane pronouncements on the problems and 
follies of his fellow men, or succinctly evocative vignettes of city 
life and scenes of natural beauty, in memorable phrases that have 
the impact of epigrams while retaining an unmistakable note of 
serene high seriousness has established his position among the 
general lettered public of all ages as the best-loved Roman poet. 
A reputation so founded, on the striking turn of phrase (Quin- 
tilian’s felicissime audax) and evident quality of craftsmanship 
(Petronius’ curiosa felicitas) rather than on the merit of complete 
poems (their development of thought is often elliptical and elu- 
sive), has often led to some disparagement by those whose poetic 
standards are exacting. This has been true particularly at times 
when imagination and spontaneity have been the prized qualities 
of poetry, at the expense of structural strength and subtlety of 
technique. Moreover, the charm of Horace’s personality that per- 
vades his work and his evident warm humanity have hindered 
recognition of his claims as a serious and original artist. In the 
mid-20th century, when technical accomplishment and the more in- 
tellectual qualities of poetry again came to the fore, and, as a result 
of sympathetic revaluations by scholars, the reputation of Horace’s 
lyric poetry seemed more secure than it had for 150 years. 

Horace lived in one of the best-documented periods of Roman 
history. Moreover, several of his poems are directly autobio- 
graphical and more about him can be gathered from remarks scat- 
tered through his work. However, this material needs critical 
handling. The information provided by the Satires is incidental 
and scattered, but contemporary and probably reliable. Certain 
of the Epistles are more consciously autobiographical, but what 
Horace says about his poetic formation should be accepted with 
caution, since he is looking back over a period of 20 years. In 
the lyric poems there is a good deal of attitudinizing and probably 
a certain amount of poetic fiction. Further information, about 
the later part of his life especially, can be derived from a con- 
densed version of a biography by Suetonius, an undiscriminating 
mixture of gossip and fact which, however, preserves valuable 
quotations from contemporary documents. 

Horace’s father, a freed slave, held a minor official post as col- 
lector of market dues (coactor argentarius) in Venusia, which 
was the seat of a Roman garrison and colony. Culturally the in- 
fluence of Greece was perhaps as strong-as that of Rome, for 
Venusia was on the periphery of the centuries-old Greek civiliza- 
tion of south and southwest Italy. His southern upbringing may 
have contributed to that easy familiarity with Greek culture with 
which his work is penetrated, in contrast to the more flamboyant 
Hellenism of Catullus or Propertius, though the ambition of his 
father contrived soon to provide him with the expensive standard- 
ized education that his betters enjoyed, first at Rome and later 
at Athens. Horace’s first sojourn in Rome was short and fell in 
the unquiet years following Julius Caesar’s crossing of the Rubicon 
in 49 B.c. By the time of the assassination of the dictator in 44 
p.c. Horace was already in Athens. He was acquiring, he later 
tells us, that moralistic approach to literature which constantly 
recurs in his poetry, when he was engulfed by the march of events. 
Out of idealism, or through personal friendships, he joined the 
armies of Brutus. For perhaps two years he moved about in 
Greece and the near and middle east until the inevitable trial of 
strength came with Antony and the future emperor Augustus. 
Brutus’ defeat at Philippi (autumn, 42 B.c.), in which Horace 
states he took part as a tribunus militum, ended this episode in his 
career. To his intellectual development it contributed a personal 
acquaintance with the greater Roman world and that sense of per- 
sonal involvement in the fortunes of the state which adds occa- 
sionally deeper and more passionate overtones to his lyric poetry, 
leaving him midway between the frivolous antimilitarism of Pro- ` 
pertius or Tibullus and the intellectual idealism of Virgil. 

Horace returned to Rome after Philippi, as those who wished 
were permitted to do by a liberal amnesty. He was now about 
25 years old, reasonably rich in experience, but destitute in a city 
he had known only as a schoolboy. He resisted despondency and 
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bitterness with a resilience and determination worth bearing in 
mind as correctives to the humorously self-depreciatory auto- 
biographical sketches which he affects. He obtained a moderately 
important administrative post (scriba guaestorius) and began writ- 
ing verse. His early work shows talent rather than genius. But 
the new regime supported literature generously, and within about 
five years Horace was able to claim publicly (e.g., Satires i, 5, 
and i, 10, 81 ff.) that the greatest political figures in Rome, above 
all Maecenas, were his friends, as well as the leading personalities 
of literature, especially Virgil. 

Horace’s devotion to literature continued for nearly a quarter 
of acentury more. He became perhaps the first example in Roman 
society of a professional man of letters, claiming freedom to 
write as he chose. He accepted patronage (his small farm in the 
Sabine hills northeast of Tibur given him by Maecenas some time 
before 31 B.C. is the most famous example), but resisted vocally 
all that seemed to him an attempt to restore the old relationship 
between patron and poet (familiar in Roman society from the 
and century B.C. onward, and still existing in Horace’s day) which 
imposed on the artist the task of his master’s glorification. It is 
likely that Horace’s refusal to attempt epic poetry (the commonest 
genre in his day) sprang less from the diffidence in his ability 
that he professes than from the suspect integrity of a form which 
at Rome had become too exclusively devoted to the eulogy of 
statesmen. Horace’s stand was new and his position delicate: 
Maecenas (to judge from the surviving scraps of his verse) pos- 
sessed enthusiasm for literature rather than taste and, in applying 
pressure to the poets of the Augustan age to serve the regime, he 
was probably unaware of the artistic problems involved for the 
writer scrupulous about his integrity. 

The decade which followed the battle of Actium (31 B.c.) and 
the final overthrow of the opponents of the new regime undoubt- 
edly appeared to those like Virgil and Horace who had lived 
through the horror of almost constant civil war lasting from their 
early childhood as a new era of peace and hope. The term 
“Augustan poets,” often applied to Horace and Virgil (and their 
contemporaries), is historically misleading. Both were grown men 
already writing before the civil wars ended and their intellectual 
formation was largely complete before the Augustan age began, 
Virgil (d. 19 B.c.) did not live to see the more ruthlessly totali- 
tarian character of the emperor fully emerge, and the Aeneid re- 
flects the genuine enthusiasm aroused by the beginnings of 
Augustan rule. Horace’s poetry of that period occasionally ex- 
presses similar feelings (particularly Odes iii, 1-6), but his posi- 
tion during the decade by which he survived Virgil is less clear. 
He became the emperor’s friend, and in his later works references 
to Augustus become more frequent and tinged with flattery 
and those to Maecenas rare. It is perhaps not coincidental that at 
this time Augustus and Maecenas were estranged, though we are 
told that all his life Maecenas regarded Horace as a loyal friend. 
In Horace’s latest works (Epistles ii, Odes iv) open adulation of 
the emperor and his family appears. How far the need for this 
decided Horace to give up writing is not clear. At all events, he 
appears to have written no lyric poetry during the last 5 years of 
his life and little during the last 15, while, in the three long verse 
essays which he wrote after Virgil’s death, though they deal with 
literature, his attitude to poetry at times seems curiously sour. 
As an artist of the highest literary standards, Horace may have felt 
he had exhausted his genius, though in a poet whose genius was for 
detailed craftsmanship rather than spontaneity this is not an im- 
mediately convincing explanation. He died in Rome on Noy. 27, 
8 B.C., after a sudden illness, a few days before the completion 
of his 57th year. 


WORKS 


The 30 years of Horace’s writing life fall into three periods: 

a period of rapid development from his return to Rome after 

Philippi to about the battle of Actium (roughly 40-30 B.c.); the 

period of his finest work in both styles, covering the next decade; 

a period, covering probably another decade, of decline in his cre- 
ative and imaginative powers. 

First Period.—Satires and Epodes.—The Satires: Book i con- 


HORACE 


tains work down to about 35 B.c.; Book ii to about 39 BC 
writing of the Zpodes seems to have extended over ni 
decade. hte 
Horace’s initial ambitions as a writer were limited, He h j 
with experiments in two distinct styles. One was a loose fo Ea 
hexameter verse which he made the vehicle of something. Si 
the modern prose essay. In the space of about 100 lines he argui 
ethical and literary questions, usually from a very individ) 
viewpoint forcibly maintained, the whole varied by moralite 
anecdotes and marked by abrupt transitions intended to er 
the appearance of spontaneity, though scrutiny shows the essay | 
were in fact carefully composed. The Romans called this tik 
Horace says (Satires i, 10, 46 ff.) that he chose the form in order | 
to have no serious contemporary rival. He expected. little dif, | 
culty in doing better than the originator of the genre, Lucili | 
(whose talent he freely admits), by avoiding Lucilius’ slipshod 
methods of composition and the roughnesses of expression whith | 
the evolution of the Latin language and technical improvements 
in the hexameter had eliminated in the 60 years since Lucili. | 
death. His honesty is disarming and no doubt sincere, 4 
It is clear from Satires i, 4, 41 ff. that he originally regarded 
his essays as something more like prose than poetry. At this stag 
poetry meant for Horace the high style and impassioned diction 
of epic and tragedy. His view of the nature of poetry quithly 
became more subtle and his recipe for satire more exacting, Ini 
fine appraisal of the genre in Satires i, 10, 7-14 he claims it can 
rise, at least occasionally, to the status of real poetry. Of the 
ten satires of Book i, two deal with literary criticism, four at | 
sermons delivered from a practical unintellectual standpoint it 
general adherence to the current Epicurean philosophy, while the 
remaining four have a loose narrative form displaying that interesi | 
in character and situation which is also a feature of Horace’s|yt l 
poetry. The eight satires of Book ii include a number of exp | 
ments in dramatic form and a good deal of that argument abot | 
rival ethical theories which (as the treatises of Cicero on populit 
philosophy show) fanned among the Romans of this period somt | 
thing akin to the heat of religious controversy. The sixth sii 
of Book ii and the fifth, ninth and perhaps sixth of Book i at 
those which can be read today with the greatest pleasure. Aite 
about ten years of experiment, Horace seems to have felt his portit 
intentions and abilities had outgrown this form and he gave hin 
self over exclusively to the kind of lyric poetry which had 
begun to take shape during this first period. | 
The collection called Epodes contains 17 poems from 16 to 10) | 
lines in length. The form and, to some extent, the style arè i | 
on the iambic poems of Archilochus, a Greek poet of the 8 al 
7th century B.c. Horace probably took him as his model m | 
to break away from contemporary trends, The infuen 


Catullus (who died when Horace was about ten) is sae A | 


unacknowledged. Horace avoids the actual iambic mel 7 
by Catullus, wishing perhaps to disassociate himself ira oa 
0 3 


successors in his own day. Most of the poems sh 
talent and technical competence with some flair for the gre 
and gruesome, spoiled occasionally by a precarios Hon | 
humour. The Epodes also contain the first examples 0 wes It | 
use of poetry for impassioned commentary on political pi swi i 
admits difficulty in completing the collection; presati “pts 
the Satires, he outgrew the limitations of the Form er rel 


w i i 7 re 5 
(11, 13-15), which differ sharply from the rest, ai inimum d et 


as early odes, included to bring the book up to the m 
sions for publication. These four also contain the wa eval 
Second Period—Odes i-iii and Epistles i—To figs mil 
eight years after the battle of Actium belongs Hor e bot 


of Odes were probably published together in 23 is 
F jag 3 rl the í 

ing most of it, Virgil was working on his national epic, 's p“ | 
concentration. Odes i-iii comprise 88 poems mostly 
50 lines long, with a few shorter and a few 


The predominating formal theme of rather sor ian A 
is friendship (a friend is normally addressed), W! 
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| ed in varying proportions counsel, encouragement or philo- 
sophical reflection. The hortatory tone adopted by the adherents 
of Epicureanism 1n their letters to one another may have contrib- 
uted to the formal layout, but often the poetic intent obviously 
transcends the philosophical. For example ii, ro (Rectius uiues, 
Licini, neque altum, . .) is primarily hortatory though with seri- 
ous poetic qualities as well; whereas in i, 4 (Solvitur acris hiems 
Athe philosophical commonplace formally provides a thread 
jolink the rich imagery of the first part of the poem with that of 
thesecond part, tuning the simple sensuousness of the imagery with 
ading attitudes of irony and melancholy. The famous ode 
ii, 4 (Eheu fugaces, Postume, Postume, labuntur anni . . .) on 
the other hand, while dealing with a similar commonplace, is one 
ofa group of odes (compare, for example, i, 27; ii, 3; iii, 13) in 
whicha dramatic context is discreetly suggested. 

Nearly another third of the odes deal with love. Horace treats 
this theme differently from either Catullus or Propertius and con- 
temporary poets. Where they are concerned more with the 
analysis of emotions arising out of a single affair and the effect on 
the poet of his involvement in it, Horace chooses typical situa- 
tions, The emphasis is not on the facts of the situation, but on 
the possibilities of irony, pathos or charm they offer to the poet 
as observer, These love poems are characterized therefore by a 
high level of detachment, in contrast to the open and forceful 
personal comment of his earlier period. Judgment of the situa- 
tion does not go beyond a slightly ironical or melancholy implica- 
tion, As a result of this humanist and realist standpoint, the 
themes chosen for study are more often trivial than heroic. In 
solving the problems raised by the need in such short poems for 
maximum concentration of complex data, Horace drew upon the 
formal conventions of Greek epigram: the technique, for example, 
of writing a poem as a fragment of a story with only enough of 
the facts given to form a sketched-in background to the real point 
=a humorous remark, a pathetic situation, etc. To the conven- 
tions of epigram Horace makes two notable contributions, He 
Writes a rather longer poem which can study fairly complex emo- 
tional patterns instead of a single point. Secondly, he exploits 
‘technique of oblique description of scene. The poems become a 

d of puzzle, setting the task of fitting together the relevant 
Sa ‘ana are suggested rather than overtly presented. As in 

Philosophical odes, some poems are dramatic monologues rather 
<i Poems actually directed to their addressee—studies, as it 
E oes process of tag unwinding of the speaker’s thoughts 

‘Be y i, 5; iv, 13). 
ae remaining odes deal with the practice of poetry and mis- 
ie aa topics, including short formal hymns to gods and god- 
. he six great Roman odes that begin Book iii form a 
iy se their own. On the whole Horace’s attempt to adapt his 
ae poral style to the grander themes of patriotic poetry 
ms ul. He stresses the moral seriousness of the new regime 
estes sobriety that scrupulously avoids adulation. Some of 
i ein ii eh imaginative writing (the picture of traditional rustic 

, 6; the superb episode of Regulus in iii, 5) is found here. 
other i {hree-quarters of the collection are written in one or 
Ine poet wo types of four-line stanza associated with the Greek 

tt t = of the 7th century B.C. (His sapphics and alcaics ca 
co Stricter rules than obtained in Greek. Long syllables 
ctngenial peat where shorts had been permitted, an effect more 
He made et Latin and to the serious tone of Horace’s poetry. 
ad in ae modifications in his asclepiads and other Higa 
technical eat regularized the use of caesurae.) It is a this 
oa eee sense that the ancients called the pane at 
3 mas rae no more songs than modern mes te Wy a4 
Teteated: En epilogue poem (iii, 30) Horace claim: ARRA 
Verse: olic poetry (ie., Sappho and Alcaeus) in 


dicar, ... 

Princeps Aeolium carmen ad Italos 
Blsewh, deduxisse modos. TER 
debea € (Epistles i, 19, 32 ff.) he indicates that his main in- 
*s was to Alcaeus, In both places Horace seems to sug- 
ity in style and spirit as much as in metrical form. His 


687 


words are allusive rather than specific and, as Alcaeus’ poetry 
survives only in fragments, the nature and validity of Horace’s 
claim are hard to fix. Modern critics differ sharply. According to 
a view popular among German critics, Horace, after beginning 
as a Hellenistic poet in spirit (Epodes and early Odes), became 
increasingly “classical.” Others follow Giorgio Pasquali’s theory 
of a tension in Horace between the essentially Roman-Hellenistic 
background and subject matter of the Odes, and their consciously 
pre-Hellenistic, classical form. The predominating roth-century 
view that the content of the Odes is trivial perhaps stems from an 
often-quoted remark attributed to Goethe allowing the technical 
perfection of the Odes, but denying them any status as real poetry. 
The harshness of this criticism is probably due to their lack, in 
Goethe’s view, of worthwhile personal experience (Erlebnis). 

A book containing 20 hexameter epistles was published about 
20 B.c. Horace, who was 44, describes himself as “‘a little baldish 
man, easy-going though quick-tempered, fond of the sun.” The 
Epistles in many ways resemble the Satires, but show, too, the 
influence of the literary development of the short personal letter 
as shaped by Catullus in verse and Cicero in prose: compare, for 
example, i, 5 (an elegant discursive invitation to dinner) with 
Catullus, 13, About six more of the epistles are of this kind, the 
best perhaps being 9-—a delightfully tactful letter of introduction. 
The tone is not unlike that of the lighter odes. 

In a second group the jerky allusive style of the Satires persists 
with little progress stylistically beyond the point Horace reached 
a decade earlier. The quality varies: i, 18 is a piece of advice, 
opportunist in tone, on how to win influential friends; 7 an 
altogether delightful letter to Maecenas (and, incidentally, an 
eloquent testimony to the ease of their relationship). The episto- 
lary form is sometimes an obvious fiction: in 16 the charming 
opening paragraph describing Horace’s farm is obviously sewn on 
to the dullish sermon which follows it. 

A third group attempts the exposition of an essentially practical 
philosophical attitude toward life: wirtus est uitium fugere, et 
sapientia prima stultitia caruisse, “Virtue consists in avoiding vice. 
To be free of folly is the first step to wisdom” (Epistles i, 1, 41 f.); 
and, mihi res non me rebus subiungere conor, “To be the master 
of circumstance, not its slave, that is my aim” (Epistles i, 1, 19). 
The quality of the style in this third group is high. The sentences, 
though often free of any ornament, possess a dry, terse quality 
and a serenity of tone that makes them admirable writing. The 
book, however, has few essentially poetic qualities. 

Third Period.—Odes iv, Carmen saeculare, Epistles ii and Ars 
poetica—Horace implies that the odes won him recognition as 
Rome’s leading poet (after Virgil’s death) rather than popularity. 
The poetry was perhaps too uncompromisingly hard. In 17 B.C. 
Horace was commissioned to compose a choral hymn for the 
secular games, which heralded the start of a new century. The 
Carmen saeculare, in sapphics, is diligent rather than inspired 
work, an elaborate invocation of the appropriate deities. It is 
more a hymn for an official occasion than a poem. Also at the 
emperor's suggestion a fourth short book of odes appeared about 
13 B.C., comprising partly poems attempting but not achieving, 
the old style (the best are the Spring ode, 7, and the fine dramatic 
monologue, 13), and partly very competent laureate writing (4, 5, 
14, 15), more openly laudatory than hitherto. Some odes look 
like work written earlier (e.g., 12; perhaps 7); others (e.g., 8; 9) 
have a straight expository style almost devoid of imagery and 
verbal poetry that makes them read like epistles done into lyric 
metres. A weakness of Horace’s lyric writing is that little springs 
from his own fancy, experience or intellectual strength. The core 
is the delicate handling, with just the right mixture of approbative 
and satirical attitudes, of external everyday incidents. This gives 
a context too limited for extensive repetition. 

About this time, Horace published three more long epistles deal- 
ing more or less loosely with literary criticism, though his per- 
sonal attitude to poetry became progressively less sympathetic. 
A public letter to Augustus on the state of poetry in Rome vigor- 
ously defending contemporary writers and a sermon on avaritia 
introduced by a diffuse discussion of his abandonment of lyric 
make up Epistles ii, The date of composition is uncertain. The 
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southern Norway, includes the Bergen region and the dist 

surrounding the Hardangerfjord (q.v.), together with thoes aa 
north of this fjord reaching as far as the watersheds sian o 

fjord. Area 6,021 sqmi. Pop. (1960) 214,192. The Soe 
istrative centre is Bergen (g.v.), although the city is a ce 
fylke. Narrow fjords penetrate in between steep TiO 
the summit of the Folgefonn glacier is 5,449 ft. high and a 
the Hardangerjokel 6,155 ft. Some of the islands and natro 
strips of lowland along the fjords are densely populated, ‘The W 
logical structure is complicated, consisting mainly of Pre-Cambrian 
bedrock and Caledonian plutonic rocks in thrust masses, Tn some 
of the fjord and coastal districts Cambro-Silurian schists yield 
fertile soil. About one-third of the population is occupied with 
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third, usually called Ars poetica, is Horace’s longest single compo- 
sition. Its date (whether early or late in the last decade of 
Horace’s life) is debated. The work has acquired in the history 
of criticism a fame and at times an authority it hardly deserves. 
It lacks the intellectual calibre of Aristotle’s Poetics and was 
aimed presumably at a more modest target, though the circum- 
stances of its writing are unknown. It is a kind of practical survey 
of the history and theory of dramatic poetry, glancing occasionally 
at lyric and epic, and drawing heavily on Greek theory as pro- 
pounded by Neoptolemus of Parium and Philodemus, though the 
issues were contemporary and Roman. The essay, though obvi- 
ously laid out with care, makes difficult reading. It suffers seri- 
ously from Horace’s habit of expressing himself in vigorous pre- 


cepts (many have become famous) and aphoristic illustration, 
rather than connected argument. There is much good sense, but 
little fresh criticism, not enough evidence he had fully thought out 
his critical standpoint, or himself appreciated the complexity of 
his own poetic achievement. 

Bisriocrapuy.—Editions: E. C. Wickham, rev. by H. W. Garrod 
(1912) ; F. Klingner, 2nd ed. (1950) ; in Loeb series: The Satires, Epis- 
tles and Ars poetica with Eng. trans. by H. Rushton Fairclough (1926) ; 
The Odes and Epodes with Eng. trans. by C, E. Bennett (1912). 

Editions with Commentary: A. Kiessling and R. Heinze, Odes and 
Epodes, 8th ed., Satires, 6th ed., Epistles, 5th ed. (1955-57); E. C. 
Wickham (1891-96); J. Gow, Odes and Epodes (1896), Satires 
(1901-09). f 

Translations: E. C. Wickham, Horace for English Readers (1903); 
J. Marshall et al., Horace’s Complete Works, Everyman series (1953); 
J. B. Leishman, Translating Horace (1956). 

General: E. Fraenkel, Horace (1957); L. P. Wilkinson, Horace and 
His Lyric Poetry, 2nd ed. (1951) ; A. Y. Campbell, Horace: a New In- 
terpretation (1924); G. Pasquali, Orazio lirico (1920). (K. F. Q.) 

HORATII AND CURIATII, in Roman legend, two sets of 
triplet brothers. The Horatii were Roman and the Curiatii Alban, 
although an alternative version reversed this order. During the 
war between Rome and Alba Longa in the reign of Tullus Hostilius 
(traditionally 672-640 B.c.) it was agreed that the issue should 
depend upon a combat between the two groups. Two of the Hora- 
tii were soon killed, but the third cleverly feigned flight so that 
the Curiatii, all of whom were wounded, were separated in pursuit 
by the degree of their injuries. He was thus able to dispatch them 
individually. 

When he entered Rome in triumph, his sister recognized among 
his trophies a cloak she had made for one of the Curiatii to whom 
she was betrothed. When she displayed grief her brother killed 
her with the words, “So perish any Roman woman who mourns the 
enemy.” For this act Horatius was condemned to death, but was 
saved by an appeal to the people. The story, obviously a fiction, 
seems to have been fashioned either to provide an august origin 
for the right of popular appeal, or to explain the ritual of the 


fishing or farming (animal husbandry and the growing of gras 
and potatoes and, in the dry interior areas, fruit). About the sane 
proportion is engaged in manufacturing, especially in the Bergen 
district and in villages such as Odda and Aalvik which are attached 
to big power plants and have electrometallurgical and electrochem. 
ical industries, Roads and ferries connect the various localities to 
Bergen. (L. H. He) 
HOREB, MOUNT, in the Old Testament, is the name pre 
ferred by the Elohist and Deuteronomist writers (see, e.g., Ex ti, 
1; Deut. iv, 10 ff.) for the mountain called Sinai by the Jahwis 
and Priestly writers. (For terminology, see Pentatevcu.) Th 
latter form became the more usual. See Moses; SINAI 
HORE-BELISHA, LESLIE HORE-BELISHA, !st 
Baron (1893-1957), British statesman, who gave his name to the 
“belisha beacons” used to mark pedestrian crossings on Britit 
roads, and secretary of state for war at the outbreak of World War 
II, was born in London on Sept. 7, 1893. He was educated at 
Clifton college, served overseas with the British army in World 
War I and went to St. John’s college, Oxford. He was called 0 
the bar in 1922 and was elected Liberal member of parliament ft 
Devonport in Dec. 1923. This constituency he continued to re} 
resent, as a National Liberal from 1931 and as an Independat 
from 1942, until 1945. He later joined the Conservative party 
fought Coventry South unsuccessfully in 1950. In 1954 he wis 
raised to the peerage. Hore-Belisha helped to form the Nation 
Liberal party in 1931 in support of the national coalition govern: | 
ment. He became minister of transport in 1934 and was ma 1 
privy councilor in 1935. In 1937 the prime minister, Ne ; 
Chamberlain, appointed him secretary of state for war with m 
tions to effect “drastic changes.” He introduced conscripti 
shortly before the start of World War II, but some of his au 
and methods so antagonized senior army officers that he bis | 
moved from the war office in Jan. 1940, even though Bani: 
lain valued highly the work he had done. In May 1945 he was 
ister of national insurance in the short-lived caretaker govern 


sororium tigillum (“sister’s beam”) as the yoke under which 
Horatius had to pass to be purified of his crime. 
. The story forms the subject of Pierre Corneille’s tragedy Horace 
(1640), and of the painting in the Louvre by J. L. David. 
See Livy, i, 24-26; Dionysius of Halicarnassus, iii, 13-22. 
(R. B. Lp.) 
HORATIUS COCLES, a Roman hero traditionally of the 
late 6th century 8.c. but undoubtedly legendary, who first with two 
companions and finally alone defended the Sublician bridge against 
Lars Porsena (g.v.) and the entire Etruscan army, while the Ro- 
mans cut down the bridge behind. He then threw himself into the 
Tiber to swim to the other shore. Versions differ as to whether 
he reached it in safety or was drowned. The myth quite possibly 
arose in explanation of a statue in the temple of Vulcan represent- 
ing a crippled, one-eyed man, said to be Cocles (“the one-eyed”) 
with the wounds he had sustained in his battle. It was in all 
probability, however, a statue of Vulcan, who, like the Greek 
Hephaestus, was both lame and traditionally associated with the 
(one-eyed) Cyclopes. The traditional story is dramatically related 
in Macaulay's Lays of Ancient Rome. 
BrstiocrarHy.—Livy, ii, 10; Dionysius of Halicarnassus, v, 23-25; 
Polybius, vi, 55, Plutarch, Poplicola 16; E. Pais, Ancient Legends of 
Roman History, ch. viii (1906). (R. B. Lo.) 


HORDALAND, a fylke (county) in the western part of 


He died at Reims, France, on Feb. 16, 1957, during & Me" rtd 
See R. J. Minney (ed.), The Private Papers of Hore-Belita B) 


HOREHOUND (Hoar- 
HOUND). Common or white 
horehound (Marrubium vulgare) 
is a white-woolly, perennial herb $ 
of the mint family (Labiatae). 
Native to Europe, north Africa 
and central Asia, it has become 
widely naturalized in North 
America from Maine southward 
to North Carolina and westward 
to northern Mexico and British 
Columbia. It is cultivated in 
Britain and is occasionally found 
as an escape on drier soils. The 
plants are coarse, strongly aro- 
matic, from one to three feet 
tall with roundish-oval, bluntly 
toothed leaves, which are white 
and woolly below and pale green 
and downy above. The flowers y 
are small, whitish and densely clustered in axilla 


JOHN TOPHAM LTD. 
WHITE HOREHOUND 
VULGARE) 


ry whorls; w 
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ten short teeth, each terminating in a hooked spine. The 

wes and flowering tops of white horehound are in some demand 
sa crude drug. Infusions or extracts of horehound in the form 
of syrup, beverage or lozenges are favourite domestic remedies for 
hs and minor pulmonary disturbances. 

Black horehound: (Ballota nigra) is a hairy perennial herb with 
a fetid odour, belonging to the same family. It lacks the white- 
woolly appearance of white horehound and has purplish flowers 
with five broad calyx teeth. It may be found as an adulterant of 
shite horehound in the crude drug form. It is native to the same 
regions as white horehound and has become naturalized in North 
America from southern New England to Maryland. — (Q. J.) 

HORIA, NICOLAE (properly Vase Nicora Ursu) (1730- 
1785), Rumanian peasant, leader of the Transylvanian revolt of 
1784, was born at Zlatna, near Alba Tulia. The grand principality 
of Transylvania was at that time a possession of the Holy Roman 
emperor Joseph 11, whose program of reforms led the Transyl- 
vanian workers and peasants to believe that he wished to emanci- 
gate them from serfdom to the local aristocracy. In anticipation 
of this, Horia, with Ion Closca and Gheorghe Crisan, organized a 
rising of 20,000 or more peasants and miners, which broke out in 
thespring of 1784, in the region of Hunedoara and Alba Iulia: they 
demanded the abolition of serfdom, a redistribution of land and 
taxation of the nobles. Initial successes against the nobles led to 
a armistice, but when Horia proceeded to arrogate more powers 
tohimself the emperor sent reinforcements to put the rebellion 
down. Horia was captured on Dec. 27, 1784, tried and, with Cloşca 
ind Crişan, broken on the wheel at Alba, in the presence of thou- 
sinds of other peasants, on Feb. 28, 1785. 

HORIZON. The boundary where the sky seems to meet the 
arth or sea is called the visible horizon. Since the location of 
the visible horizon varies with height of the observer above sea 
kvel, a more reliable definition of horizon location is used in as- 
ttonomy. The astronomical horizon is defined as the intersection 
on the celestial sphere (see ASTRONOMY) of a plane perpendicular 
toa plumb line. This great circle on the celestial sphere coincides 
vith the visible horizon for an observer whose eyes are at sea level. 

hen the point of observation is above sea level (a crow’s nest 
atop of ship’s mast, for example), the visible horizon will appear 
lower and farther away along the curve of the earth than does 

astronomical horizon. This angular depression of the visible 
a the dip of the horizon, may be estimated as 0.97 Vii min- 
me arc, where h is the height of the observer's eyes in feet 
n ai sea level. Dip amounts to about three minutes of arc for 
server ten feet above sea level. Similarly, the approximate 


üstance to the visible horizon can be computed as 1.17 Vi nautical 


calyx has 


Distance to visible Height of eyes in | Distance to visible 


horizon in nautical feet above sea horizon in nau! 
miles level miles 
2.6 500 26.2 
3.7 L000- jr... 37.0 
8:3 5,000 i.n 82.7 
11.7 10,000... eee 117.0 


et „The table expresses this relationship for various observa- 
HORM (D.L. H.) 
i AORMISDAS, SAINT (d. 523), pope from 514 to his death 
fa 23, Was a native of Campania. His great achievement 
“es Na of the Eastern and Western churches, separated 
Cssful excommunication of Acacius in 484. After two unsuc- 
attempts under the emperor Anastasius I, Hormisdas was 
Jistin = e to an understanding in 518 with Anastasius’ successor 
{he form: with the patriarch John of Cappadocia, by means of 
; ha of Hormisdas. In 519 legates were dispatched to Con- 
fom the the names of the schismatic patriarchs were erased 
Omis diptychs, and union was resumed with the Holy See. 
HORM feast day is Aug. 6. 
H 2 see ORMIZD. 
Pint MONES, natural organic substances that regulate 
Yas intri etabolism or other functions of an organism. The term 
Oduced in 1904 by W. M. Bayliss and E. H. Starling to 
à Product of animal secretion that is released in a re- 
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stricted part of the body (an endocrine gland) in minute quantity 
into the bloodstream and is distributed to other parts of the body 
where it exerts an often profound influence. “Hormone” soon 
found wide acceptance, and its meaning was extended beyond the 
original definition of a blood-borne secretion to include any nat- 
ural substance that affects parts of the organism not concerned 
with its secretion. Thus there are neurohormones, plant hor- 
mones (phytohormones) and social hormones (pheromones). The 
study of hormones and hormone-producing glands in mammals, 
with special concentration on man, is dealt with more fully in the 
article ENDOCRINOLOGY. 
This article is divided into the following sections: 


I. Vertebrate 
A. Background 
B. Survey 
1. Thyroxin 
. Parathormone 
- Duodenal Hormones 
. Insulin and Glucagon 
. Epinephrine and Norepinephrine 
. Steroid Hormones 
. Pituitary Hormones 
. Neurohormones: Hormones from Nerve Cells 
. Ovarian and Placental Hormones 
10. Hormones from Tumorous Endocrine Glands 
II. Invertebrate 
1. Colour Change Hormones 
2. Growth and Molting Hormones 
3. Reproductive Hormones 
Hormones Regulating Other Activities 
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4. 
III. Plant 
1. Auxins 
2. B Vitamins 
3. Cytokinins 
4. Gibberellins 
I. VERTEBRATE 
A. BACKGROUND 


The realization that blood is a carrier of many principles that 
affect mental and physical health dates back at least as far as the 
Hippocratic humoral theories. Also, the appearance of generalized 
effects after castration of men and domestic animals was well 
known in biblical times and through the middle ages. 


REORAWN FROM MOODCUTS IN KONRAD VON GESNER, “HISTORIA ANIMALIUM,* ZURICH, SWITZ., 
tess 

FIG. 1.—COCK (LEFT) AND CAPON, OR CASTRATE, SHOWING DIFFERENCES IN 
COMB AND WATTLES 


The documentary woodcut (fig. 1) from Gesner’s Historia 
Animalium (1555) expresses correctly the consequences of orchi- 
ectomy (removal of testes) for growth of feathers, combs and 
wattles, and for certain behaviour patterns (fighting, crowing). 
However, the birth of a true science of internal secretions usually is 
dated only with the year 1849. At that time, the German physiol- 
ogist Arnold Adolph Berthold reported on the restitution of cock 
characteristics by the implantation of testes into capons. He in- 
ferred that the testes produce a substance that is released into the 
blood stream. Generally distributed throughout the body, these 
substances induce reactions in specially responsive “target organs,” 
often histologically complex systems such as combs, feather germs 
or the brain. In spite of much experimentation virtually no prog- 
ress on testicular secretion was accomplished until 1927, when 
F, C. Koch and L. C. McGee extracted from bull testes an alcohol- 
and ether-soluble material that, after injection into capons, fully 
restored the male characteristics. Following this discovery various 
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laboratories pursued work toward the chemical identification of the 
substance. By 1935 A. Butenandt had found the chemical struc- 
tural formulas for the two most important androgens, which were 


named androsterone and testosterone. 


The progress from observations on normal and deficient, often 
sick, organisms to experiments of extirpation, reimplantation and 
injection of organ extracts is typical for investigative work on 
endocrine organs. The next step—chemical identification of the 
active principles—has been successful mostly when the chemicals 


involved were not of proteinic composition. 


Hormones appear in the role of chemical messengers. They may 
remain confined within the membrane of a single cell, carrying their 
“message” from one district of a protozoan to another, or from the 
peripheral dendrites of a nerve cell to its central ganglionic body 
and nucleus. Also, the original restriction to substances produced 
naturally within the organism fell when the chemists were able to 
synthesize not only the naturally occurring hormones but also struc- 
turally different mimetic hormones, which, in some instances, act 
as almost ideal substitutes (e.g., stilbestrol for the natural female 


sex hormones). 


B. Survey 


The following discussion includes only the typical and most im- 


portant vertebrate hormones, their production and activities. 


The hormone-producing glands are scattered throughout the 
body; but among them the pituitary (hypophysis) plays a domi- 
nant role, being functionally related to nearly all others. Often it 
controls the degree of their secretory activity, In many cases re- 


ciprocal influences result in delicately balanced equilibria. 


The general principles of hormonal physiology were clearly 
worked out by mid-20th century; particularly well known is the 
participation by hormones in the highly complex sequences of re- 
actions that sustain menstrual cycles, pregnancy or the phenomena 
of stress. Hormones, in astoundingly small quantities usually 
weighed in millionths of grams, often start reaction chains that in- 
fluence the entire future course of the life process. They serve 
not as building stones but rather as executive officers, organizing 
and directing growth, differentiation and maintenance of organisms 
by control over enzymatic chemical transformations. Their impor- 
tance becomes most evident in their failures, under pathologic con- 
ditions, and in senescence. Hence their growing usefulness as 


therapeutic agents in medical practice. 


1. Thyroxin.—Through release of a thyrotrophic hormone, 
the pituitary stimulates production and release of thyroxin by 
the thyroid gland. Thyroxin produces spectacular effects in some 
amphibians, particularly the frog, inducing metamorphosis of the 
long-tailed aquatic larva into the four-legged terrestrial adult form. 
In the higher vertebrates, including man, it mainly intensifies the 
respiratory metabolism, drawing on the carbohydrate, fat and pro- 
tein reserves of the body. Hyperactivity of the thyroid increases 
the rate of basal metabolism, establishing a condition that is typical 
of exophthalmic goitre. Failure of the thyroid to secrete adequate 
amounts of hormone leads to low metabolic rates and cretinism 
(q.v.). While the cause for either too high or too low thyroxin 
production often lies with abnormal thyrotrophic functioning of the 
pituitary, the resulting conditions are usually treated by partial 
destruction of the thyroid through surgery and irradiation or by the 
administration of additional dosages of thyroxin. Since the thy- 
roxin molecule contains four atoms of iodine, a deficiency of this 
relatively scarce element in water and food intake is probably the 
most common primary cause of disturbances in thyroid function. 
Therapeutically thyroxin is administered for the stimulation of 
metabolism, and also as a reducing agent. Thiourea and thiouracil 
inhibit the secretion of thyroxin, but their continued use leads to a 


goitrous enlargement of the thyroid. 


Thyroxin disappears relatively quickly from the blood stream. 
J. Gross and C. P. Leblond, using thyroxin tagged with radioactive 
iodine, show that the liver is nearly eight times as active in the elim- 


ination process as the kidneys. (See also THyRromw GLAND). 


2. Parathormone.—Laterally attached to the thyroids are 
from two to four small parathyroid bodies. Their hormone, para- 
thormone, regulates the blood calcium and phosphorus levels. 


Extirpation of the glands often leads to tetany and death, Ps 
thormone production seems not to be controlled by the pit te 

3. Duodenal Hormones.—The duodenum is not anatomie 
a typical endocrine gland; but upon the entrance of acid stomach 
contents, certain cells of its inner lining release the Polypeptides 
secretin and cholecystokinin into the bloodstream, which ind 
active flow of pancreatic juice and bile respectively, It was N 
the study of these relationships that Bayliss and Starling (1904) 
introduced the term hormone for blood-borne chemical messe 

4. Insulin and Glucagon.—Special cell islets (of Langer. 
hans) of the pancreas, which do not connect with the pancreatip 
duct system, release into the blood stream the polypeptide hor. 
mone insulin, the most important regulator of carbohydrate me. 
tabolism. Under its influence blood sugar (glucose) is built upto 
glycogen and stored in liver and muscle cells. - Deficient insulin 
production leads to a rise in the blood-sugar level. Sugar is incom. 
pletely removed after meals, and the mobilization of liver glycogen 
by intervention of two antagonists of insulin remains uninhibited, 
Of the latter, the diabetogenic principle of the pituitary counter- 
acts the production of insulin as well as its glycogen storing a- 
tivity in the liver. 

The second antagonist, glucagon, is a companion hormone which 
is also produced in the pancreatic islets. Normally it assists in 
balancing and adjusting insulin activity, Glucagon and insulin ar 
produced by separate islet cells, which are designated as a and ĝ 
cells respectively. As a whole the a cells are more resistant to 
damage. When exposed to the chemical alloxan (used to induce 
diabetes in experimental animals), the œ cells still persist after al 
B cells have been destroyed. This explains why in many diabetic 
animals blood-sugar levels are lowered after removal of either the 
pituitary or the pancreas. 

If the blood-sugar concentration rises above the.so-called renal 
threshold, it passes into the urine and establishes the morbid con 
dition known as diabetes mellitus (g.v.). This formerly dreaded 
and inevitably fatal sickness is now easily controlled by the injet 
tion of extracted insulin after methods developed by F. G. Banting 
and C. H, Best. Work by C. F, and G. T. Cori and others openeda 
path toward an understanding of the chemistry of glycogen formt 
tion in the liver under the influence of insulin and its pitutay 
antagonist, 

5. Epinephrine and Norepinephrine.—The adrenals at 
composites of two glands of different embryologic origin and secre 
tory functions. The adrenal medulla arises from ectodermal Ja 
pathoblasts that separate late from sister cells that differen 
into sympathetic ganglia, It is therefore not surprising ! ‘il 
hormones, epinephrine (adrenaline; g.v.) and narepi j 
(noradrenaline), produce similar effects as the activated p 
thetic nervous system, In fact the latter itself releases 4 n 
hormone,” which may be identical with noradrenaline. hy 
medullary hormones, whose chemical constitution was clea rant: 
as early as 1904, are, however, of uncertain physiologic impo 
They constrict the capillaries in resting muscles and thus may 
a role in directing the blood flow toward working mus i ati 
also can mobilize glycogen stores of the liver and a y ii onl 
antagonists of insulin, Since fright and other forms 0 ect at 
stress cause an increased outpour of adrenaline, they ® to doite 
in the blood-sugar level, which in turn enables usc nt sot 
creased work. While apparently adrenal medullary i able 0 
controlled by the pituitary, it seems that adrenaline conto 
influence the release of corticotrophic hormone under 
of stress. (See ADRENAL GLANDS.) is and oval 

6. Steroid Hormones.—The adrenal cortex, testis 30 kal 
are a complex of endocrine glands that produce ae i 
hormones, all belonging to the chemical order of ster? ally 
may summarily speak of the steroid glands. Embryologi (met 
are closely related to each other and to the middl derm 
nephros). All are derived from the intermediate me Cy 
proportion of kidney and endocrine gland formation ntal ciate j| 
bryonic blastema can be shifted. Some such experime , 
may even lead to partial or complex sex reversal. all product 

While the testis and ovary are foremost germ none 
organs, the adrenal cortex functions exclusively as 4 ho! 
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HYPOPHYSECTOMIZED MALE 
FEMALE: FEMALE 
YSIS 
HYPOPH ~o HYPOPHYSIS -4o 
MATURE 
FOLLICLE / opp THYROID PARATHYROID 
S DUODE~ HR ISLETS 
o OREN NUM ‘OF PANCREAS 
8 © @~— ADRENAL 
OVARY n SEMINAL. i 
Aine ‘a y VESICLE 
PROSTATE: 
rus NA HANE DEFERENT 
STROU: UCT 
A SY 
VAGIN.: i CYCLES ANESTROUS TESTIS 
gopy WEIGHT 260g. BODY WEIGHT 180g, BODY WEIGHT 300g: 
HYPOPHYSIS 12mg. THYROID 13mg. HYPOPHYSIS 8mg. 
THYROID 24mg. ADRENALS 16mg. THYROID 24 mg. 
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FIG, 2—THE VERTEBRATE ENDOCRINE SYSTEM, SHOWN IN A NORMAL FE- 
MALE, A HYPOPHYSECTOMIZED FEMALE (HYPOPHYSIS, OR PITUITARY, RE- 
MOVED) AND A NORMAL MALE RAT, ALL LITTER MATES 


Histologically it is the least differentiated of the three; but in re- 
gect to hormone production it is the most versatile. In fact, 
itcan produce not only the characteristic corticoids but also under 
pecial conditions sex hormones, which are usually elaborated by 
the follicular and interstitial cells of the sex glands. 

With regard to prevailing physiologic actions the 30-odd hor- 
mones fall into five groups: androgens, estrogens, gestagens, gluco- 
torticoids and mineralocorticoids. 

Androgens (e.g., androsterone, testosterone) are characteristic 
products of the testis and maintain the male secondary sex char- 
acters, 

Estrogens (e.g., estradiol) are primarily produced by the ovarian 
fóllicles and support the female secondary sex characters. Ac- 
cording to the higher or lower amounts released into the blood, an 
tnimal is in the estrous or anestrous condition (see fig. 2), the 
Strous or “heat” phase being characterized by a high development 
of the uterus and other parts of the female genital tract, and by a 
Receptive behaviour toward the male. 

Gestagens (e.g., progesterone) typically are released by the yel- 
fan (corpora lutea) of the ovaries; they direct the prepara- 
ons for and maintenance of pregnancy, in the uterus. Certain 
Sslagens, particularly the synthetic norethynodrel, are potent in- 
tors of ovulation. They may become important agents in the 
ftapeutic control of reproduction, 
green ticoids (e.g., cortisone, hydrocortisone) of the adrenal 
ex cause the transformation of proteins into glucose and liver 
aha Under extreme dosages the rise in blood sugar may even 
Fi 0 diabetes; but at the same time glycogen stores of the body 
Teplenished at the expense of proteins. These hormones pro- 
ya effects and give symptomatic relief in many inflam- 
hermictions such as iritis and arthritis. 
vital ocorticoids (e.g., desoxycorticosterone, aldosterone) are 
Hc nce in the maintenance of electrolyte and wits 
eu fter pathologic shrinking of the cortex (Addison’s dis- 
a ue? or following surgical removal, the kidney thresholds 
tnd salt i chloride and water fall very low, and excretion of urine 
intained, highly increased. Patients and animals may be partly 
Me thayoinice, high water and salt rations, Addison's disease, 
orveon oy fatal, came to be controlled by administrations of 
tone Was Gee and hydrocortisone. The important akpi 
is stimulat Ace in 1954. The production of the glucocorticoi 
trophic ia by the pituitary secretion ACTH (adrenocortico- 
i ormone), Quite to the contrary, mineralocorticoids are 
tlotide 1» 2e8Ponse to the concentration of sodium, potassium 


Molyte and 


Seng bviated through an immediately increased output of aldo- 


Py ‘ 
the Sbably the three steroid glands prepare their hormones from 


Versally distributed cholesterol, By the use of cholesterol 
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and acetate, which were both labeled with radioactive carbon, 
O. M. Hechter could show that perfused isolated adrenals use these 
materials for the biosynthesis of corticoids. Cholesterol and the 
steroid hormones have a common nucleus of a cyclopentane and 
three benzene rings. They differ in the array of attached hydrogen 
and oxygen atoms, short side chains and the occurrence of double 
bonds. (In writing the constitutional formulas it is customary to 
omit hydrogen atoms that are attached to the basic skeleton.) In 
the selection of formulas of six representative substances given be- 
low, estrane and cholesterol are not hormones, but the first is of 
interest as the chemically simplest parent hydrocarbon of the en- 
tire order of steroids, and the second as the probable starting base 
of biosynthesis of the natural hormones. 

The distribution of the sites of manufacture of the steroid hor- 
mones shows many surprising features. The ovaries of most, and 
possibly all, vertebrates produce not only female but also male sex 
hormones, often in sufficient quantity to induce recognizable 
heterosexual effects. The reverse situation seems rather excep- 
tional, but at least the testes of the human male and the stallion 
produce considerable amounts of estrogens. The adrenal cortex 
elaborates small amounts of male sex hormones almost regularly, 
and in both sexes. If the output becomes excessive in the human 
female, it leads to various degrees of masculinization. Prevailing 
symptoms are a deepening of voice and an excessive growth of body 
and facial hair (hirsutism), These variations and abnormalities 
become in a sense comprehensible through the established close 
embryologic relationships between the endocrine components of 


` the three types of glands. 


7. Pituitary Hormones.—The pituitary, master gland of the 
endocrine system, consists of two 
=, Neurosecretory loosely connected parts, which 
SPST ia are usually distinguished as the 
anterior and posterior lobes (fig. 
3). The posterior lobe, being an 
outgrowth of the floor of the fore- 
brain and consisting mainly of 
large bundles of nerve fibres, is 
also called the neurohypophysis 
or the nervous part. The anter- 
ior lobe, or adenohypophysis, 
much like the lens of the eye, 
starts from an embryonic epi- 
derm plate (placode).  Invagi- 
nating first as a pouch, it grows 
FIG. 3,—HYPOTHALAMUS AND PITUI- toward the nervous part, to which 
TREXIURTEOF RY SIS) it becomes broadly attached. 
Sometimes one distinguishes between an anterior lobe proper and 
an intermediate lobe, the latter developing from that part of 
the epidermal pouch which applies itself directly to the posterior 
lobe. 

All pituitary hormones are proteins or polypeptides. Conse- 
quently their separation presents great difficulties and even their 
total number is not known. Usually they are designated on the 
basis of a characteristic action or relationship, often with the suf- 
fix “-trophin” or “-trophic” (‘-tropin” or “-tropic”) attached, 
which, however, is without deeper meaning. Increasingly popular 
are abbreviations as given in the following partial list of hormones 
of the anterior lobe: 

Thyroid-stimulating hormone (TSH) or thyrotrophin 

Adrenocorticotrophic hormone (ACTH) or corticotrophin 

Follicle-stimulating hormone (FSH) 

Luteinizing hormone (LH) or inter-| Gonad-controlling hor- 

stitial cell-stimulating hormone (mones or gonadotrophins 
(ICSH) 

Luteotrophic hormone (LTH) or prolactin 

Growth hormone (GH), somatotrophic hormone (STH) or 

somatotrophin 

Melanocyte-stimulating hormone (MSH) or intermedin 

The separate existence of ICSH and LH is contested; distinction 
rests entirely on differences in biologic reactions. On the other 
hand it seems possible that further work may lead to the identifica- 
tion of even larger numbers. Already mentioned were indications 
that the parathyroids and the pancreatic islets may be hormonally 
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linked with the pituitary. 

Chemically these hormones fall in two groups: simple proteins 
and glucoproteins. Their molecular weights range between about 
2,000 and 100,000. Only the last two of the above list act directly 
and exclusively on peripheral targets. Intermedin controls adap- 
tational colour changes in many amphibians and fishes. It is just 
as prevalent in the pituitary of warm-blooded animals, but in 
neither birds nor mammals has it a definite influence on pigmenta- 
tion or on other characteristics. It is sometimes called intermedin 
because in frogs it was particularly found in the intermediate lobe. 
While the anterior lobe as a whole is the most likely place of origin, 
it has also been extracted from the hypothalamic region and the 
posterior lobe. 

GH is important mainly through its protein-sparing influence on 
the general metabolism, Nitrogen excretion being reduced, it fa- 
yours a compensatory increase of fat oxidation, It has a marked 
influence on epiphyseal bone growth. The deficiency or absence 
of this hormone, as after removal of the pituitary (hypophy- 
sectomy), leads to dwarfism (see fig. 2); on the other hand, 
hypersecretion or injection of additional hormone causes gigantism 
in young animals and acromegalism in mature individuals. 

The other hormones of the list have in common their effect upon 
endocrine glands and are recognized mainly from induced second- 
ary effects. Thus, administered thyrotrophin is usually not evalu- 
ated from immediate effects in the thyroid but by observed changes 
in metabolic rates or in amphibian metamorphosis, which really are 
responses to thyroxin, Probably most hormones of this group exert 
also some peripheral influences, In the case of the African weaver 
finch, gonadotrophins (a, fig. 4) induce the testes to release an 
androgen (b, fig. 4), which in turn elicits two independent second- 
ary reactions, namely the enlargement of the seminal ducts and 
melanin production in the bill; but LH stimulates also directly 
melanin production in certain feather germs of the nuptial plumage 
of the cock (a’, fig. 4). Simi- 
larly prolactin stimulates another 
endocrine gland, the corpus lu- 
teum of the ovary, and also pe- 
ripheral end organs, the mam- 
maries, where it initiates and 
sustains milk secretion. 

The two-step system of hor- 
monal control seems to facilitate 
the correlation and equilibration 
of hormonal systems, particularly 
within the large steroid complex. K\sorcornin ncarrone mane 60. 
As concentration of a steroid hor- RICAN WEAVER kainic 
mone in blood rises, it slows and 
checks the further increase in output of the corresponding hy- 
pophyseal “‘trophin.” These relationships are not always imme- 
diately obvious but can be demonstrated in specially arranged ex- 
periments. Fig. 2 illustrates the consequences of hypophysectomy 
performed on a female rat at the age of eight weeks. The animal 
barely gained further weight. The cortices of the adrenals are 
shrunk and the ovaries are in an immature condition. The sec- 
ondary sex characters are underdeveloped, like those of a total 
castrate. If surgically united in parabiosis with a normal sister 
rat, the deficiencies remain unrelieved (fig. 5). This must be so, 
because all hormones disappear relatively fast from the blood- 
stream and the exchange of blood through the parabiotic bridge is 
too slow (1 ml. per 10 min.) to carry effective amounts from the 
normal to the hypophysectomized member. But if now the normal 
female is castrated, its uninhibited pituitary at once pours out 
FSH at an estimated fivefold rate, enough to spill over into the 
other member and cause an excessive follicular growth. The sub- 
sequent release of estrogen is sufficient to stimulate also the ani- 
mal’s own sex ducts, though not those of the castrate partner. 

The described experiment serves also in the elucidation of the 
nature of the so-called antihormones. Purified FSH from sheep or 

beef pituitary glands injected into rats for periods of ten days 
or more seems to lose its effectiveness rapidly. This observation 
led to the notion of antihormones, i.e., a class of substances that 
were assumed to play a role in the defense against overstimulation. 
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FIG. 5.—PARABIOSIS OF A CASTRATE FEMALE AND A HYPOPHYSECTOMIZED 
FEMALE RAT 


However, in parabiosis experiments, with an arrangement as shom 
in fig. 5, large ovaries and a condition of estrus may be maintained 
for indefinite times; several experiments were kept running for 
more than one year. This proves that the “‘antihormones” actualy 
are antibodies of an immunity reaction; i.e., of the rat’s defense 
against injected beef or sheep proteins. 
The posterior lobe or neurohypophysis stores and releases at leat 
two hormones. V. du Vigneaud succeeded in identifying and syn 
thesizing vasopressin, which increases blood pressure and cass 
water retention (antidiuretic effect), and oxytocin, which caut 
contraction of smooth muscles. The latter is used clinically to 
induce labour in childbirth, (See also PITUITARY GLAND.) 
8. Neurohormones: Hormones From Nerve Cells —There 
search of E. Scharrer, R. Collin and others seems to establish tht 
the posterior lobe only stores vasopressin and oxytocin, which at 
tually are the products of neurosecretion by specialized cells 0 the 
hypothalamus, a part of the forebrain (fig. 3). ‘This discovery 
also opened the door to the understanding of many Jong-knov 
facts which indicate that the neural and the hormonal cont 
systems are not absolutely separate. Obviously, the latter 180 
many instances governed by the former. It is well known t 
increases in light often cause augmented output of gonadotropin 
Jacques Benoit first presented evidence of pathways that lead from | 
cerebral sensory. centres to hypothalamic nuclei and onto thear | 
terior lobe of the pituitary. Apparently, substances aan | 
by hypothalamic cells are secreted into a small system of Pi | 
veins that drains from the hypothalamus into the anterior 
Here the neurosecretion, acting as a hormone, induces the ai, 
of the gonadotrophins which bring about the seasonal rec! 
cence of the sex glands of many wild birds and ma es, 
bringing on the chain of events characteristic of the breeding 
son, (See also HYPOTHALAMUS.) + ned be 
9. Ovarian and Placental Hormones—As ra 
fore, the implantation of the fertilized egg, or rather of ian bo 
germ issued from fertilization, is aided by maternal a 
mones. First the follicular estrogens and later progestera in 
hormone of the corpus luteum, prepare the endometrit vere 
lining of the uterus for the arrival of the germ. On salt toht 
day after fertilization the human blastocyst attaches 1 from me 
uterine wall and immediately begins to draw nuinhgi the 
ternal tissues and circulation. The following week being yi 


of the normal menstrual cycle, it obviously becomes neces 
al flow: 


prevent shedding of the endometrium; #.¢., men r ce off 
check is accomplished by placental production a bloods 


chorionic gonadotrophin, CGH, into the matema jacontini 


This hormone, substituting for the falling and s00! a ot | 
LTH supply, stimulates continued production f et eli! 
the corpus luteum of the maternal ovary. Without jr gi 
of the corpus would subside by about the 25th day weeks aft 
By the time of the first “missed period,” only Bath eve 
fertilization, the CGH has reached a sufficiently yt : 
blood and urine of the mother to become detectable oi KA 


several pregnancy tests (Aschheim-Zondek, Alles Doi 
man, etc.). The chorionic gonadotrophin, id 
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rophins, is a glucoprotein; but it is chemically and physio- 
tery distinct. Later a specialized area of the chorion, the 
gc placenta, produces not only gonadotrophin but also estrogen 
and progesterone. The hormonal control over the maintenance of 
pregnancy thus passes entirely from the ovary to the placenta. 
The latter also exercises control over the termination of gesta- 
tions iey over the events that lead to the birth of the child. An- 
other gonadotrophin appears in the blood serum of pregnant mares 
(PMS) during the second and third months of gestation. 

Anonsteroid hormone, relaxin, extracted from ovaries by F. L. 
Hisaw, was found to facilitate relaxation of the pelvic bones, par- 
jicularly rendering the ligament of the pubic symphysis more elas- 
fic, It has been identified in the serum of pregnant animals and 
women and seems to be a supporting factor in the complex birth 
mechanism. According to E. H. Frieden three peptides with re- 
faxing capacities have been isolated. (See also REPRODUCTION: 
Physiology of Reproduction ; REPRODUCTIVE SYSTEM.) 

10, Hormones from Tumorous Endocrine Glands.—Some 
endocrine glands, particularly the thyroid, may metastasize and 
spread hormonally active tissues over the body, lungs, bone mar- 
wand so on, By the use of radioactive iodine such foci can 

- bedetected and partly also destroyed. 

Ovarian embryomas, usually in the form of cysts containing more 
orless distinct parts of an embryonic body, may produce large 
quantities of chorionic gonadotrophin, the same as in normal preg- 
mancies, Most probably such tumours start from parthenogenetic 
ovarian eggs. Similar embryomas may develop also in testes of 
young men, They start early upon a definitely malignant course, 
Metastases of this testicular chorionepithelioma locate particularly 
in the lungs and the brain but also in other parts of the body. 
Often CGH is produced and poured into the blood stream of these 
patients in quantities larger than those observed in women during 
typical pregnancies. (Ex. W.) 


IL INVERTEBRATE 


Certain invertebrate animals, just as vertebrates, possess spe- 
alized glandular elements that produce and liberate hormones 
into the body fluids. These hormones, through their specific in- 
fences upon other cells and tissues, co-operate with the nervous 
ystem in the integration of various bodily functions. Although 
Evidence exists suggesting widespread occurrence of hormonally 
ted phenomena among invertebrates, extensive investiga- 
ons have been carried out chiefly on crustaceans and insects. 
en ere appears to be no fundamental similarity of origin of 
‘Mdoctine glands between invertebrates and vertebrates, yet the 
iin tole of the endocrine systems of these two major divisions 
ished id imal kingdom is striking. Furthermore, there is no estab- 
mone Ne ntity of any functional vertebrate and invertebrate hor- 
gens. § ough substances with actions resembling adrenin, estro- 
ai juvenile hormone and melanophore-stimulating hormone 
aDpea id both groups. Hormone secretion by nervous elements 
A {ridespread throughout the animal kingdom. : 
iri Slour Change Hormones.—The walking-stick insect 
ain a hows striking colour changes which result from disper- 
ean phase) and condensation (light phase) of brown. and red 
persal i contained within the general hypodermal cells. The dis- 
Mone pr te Pigments occurs in response to a blood-borne hor- 
? oduced chieHy in the brain of the insect but found also, in 
si amounts, in the ventral and subesophageal ganglia and in 
"pora allata: (see below). The same character of hormonal 


Contr a n 
hh tamg also to prevail for colour changes in Corethra (Dip- 
ae, 


nae the most striking instances of colour changeability 
ong ce si als are found among higher crustaceans, particularly 
lige ly i ain shrimp and crabs. These changes are brought about 
Within ty (ifferential movement of several types of nigment 

thomatopiy ly branched integumentary pigment cells calle 
t hormon, “heh which are controlled almost exclusively by means 
“i the most important places of liberation of colour-change 
located +) ito the blood in crustaceans is the sinus gland, usually 
în the eyestalks when these are present. In other forms 


a 


it is located in the head close to the brain. This gland consists 
of clusters of secretion-filled terminations of the fibres of neuro- 
secretory cells; these clusters, termed X-organs, occur in nervous 
ganglia within the eyestalks. Other sinus-gland fibres originate 
in neurosecretory cells in the brain and possibly in still other cen- 
tral nervous organs. The most studied X-organ is the medulla 
terminalis ganglionaris X-organ (MTGX), though others have 
been described. The colour-change hormones are formed in the 
nerve cells and move along inside the fibres to the nerve termina- 
tions in the sinus gland from which they are released. 

A second important place of liberation of colour-change hor- 
mones into the blood is the postcommissural organ lying just 
posterior to the esophagus and closely associated with the trito- 
cerebral commissure. Like the sinus gland, this organ, too, com- 
prises the terminations of fibres of neurosecretory cells located 
some distance away, in this instance, chiefly in the brain. Again, 
the hormones formed in the cell bodies are transported within the 
nerve fibres to their point of eventual discharge into the blood. 
In view of the attenuated character of the neurosecretory com- 
plexes and their location in the nervous system, it has generally not 
been possible to employ the common endocrinological technique of 
observing the effects upon the animal of gland removal. An ex- 
ception is the case of the important MTGX sinus-gland complex; 
this is easily removed by eyestalk amputation, after which the 
endocrine basis of consequent disturbances can be established by 
tissue implantations or extract injections. 

Such studies reveal differences among the crustaceans with re- 
spect to their responses to eyestalk removal and MTGX sinus- 
gland replacement. The common prawn, Palaemonetes, behaves 
like numerous other macrural decapods (lobsters, shrimp, etc.). 
It possesses red, yellow, blue and white pigments in its chromato- 
phores. Eyestalk removal results in integumentary darkening by 
dispersion of the coloured pigments. Injection of extract of the 
eyestalk-gland complex results in rapid blanching by pigment con- 
centration. The fiddler crab, Uca, and most brachyuran decapods 
(true crabs) behave differently. Eyestalk removal gives a response 
opposite to that seen in Palaemonetes; namely, a lightening by 
concentration of their predominating black and red pigments; eye- 
stalk-gland implantation or extract injection produces rapid dark- 
ening. The sand shrimp, Crago, behaves still differently; after 
eyestalk removal it assumes a mottled coloration. In certain in- 
tegumentary areas its dominant black and red pigments are con- 
centrated, in others dispersed, and elsewhere in an intermediate 
state. Eyestalk-gland extracts produce over-all paling of these 
eyestalkless animals. 

The observed differences among crustaceans in response to eye- 
stalk removal and MTGX sinus-gland complex replacement reflect, 
in part, differences in specific responses of chromatophores. In 
general, the gross response of the eyestalkless animals to injection 
of eyestalk extract is independent of whether the extract is made 
from their own eyestalks, or from those of species that them- 
selves react differently, However, comparative study of various 
chromatophore types in single species, and among various species— 
together with separation of active fractions by differential solu- 
bilities, electrophoresis and paper chromatography—has revealed 
the eyestalk glandular complex to contain several different chroma- 
tophore activating hormones. Studies of extracts of the post-com- 
missural organs have indicated that these organs, also, contain two 
or more powerful chromatophore activators. Most of the chro- 
matophore activators seem widely distributed among the decapod 
crustaceans, though some differences between species are found. 

The long-known ability of certain prawns, shrimp and crabs to 
simulate the colour of their background appears to be approaching 
explanation in terms of a delicately regulated neurosecretion of a 
complex of hormones actively effecting both dispersion and con- 
centration of pigments. 

Movements of certain pigments in cells of the crustacean com- 
pound eye have been shown to be hormonally regulated. A distal, 
or iris, black pigment is located nearest the eye surface; a deeper, 
proximal black pigment lies close to the light-sensitive retinal 
elements, as does also a reflecting white pigment. Controlled 
movements of these three pigments give the eye optimal visual 
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efficiency for each illumination level. 

A hormone from the eyestalk MTGX sinus-gland complex is 
known to move the distal pigment to the light-adapted state in 
crustaceans. The distal pigment of prawns or crayfish in total 
darkness may be caused to assume the light-adapted position 
by injection of extract of eyestalk-gland complex. 

Much variability appears to occur among crustaceans as to a 
light-adapting influence of an eyestalk hormone upon eye pigments 
other than the distal. In some (e.g., Palaemonetes) the reflecting 
pigment also responds; in others (e.g., crayfish) the proximal pig- 
ment may respond. As with integumentary pigment cells the distal 
pigment has a double hormonal control; a second hormone is re- 
sponsible for moving this pigment into its dark-adapted position. 
The state of eye adaptation is thus brought about by changing 
ratios of two hormones. 

2. Growth and Molting Hormones.—Invertebrates such as 
crustaceans and insects, which possess a hard or tough continuous 
exoskeleton, typically grow by a series of abrupt steps involving 
the periodic casting off, molting or ecdysis, of the old skeleton and 
the production of a new one. Molting and the associated phe- 
nomena of growth and differentiation are regulated by hormones 
in arthropods. 

In crustaceans the frequency of molting, high in the young, 
rapidly growing individual, diminishes as the animal ages. Some 
species (e.g., crayfish and lobsters) continue to molt and grow 
throughout life. Other species (e.g., certain crabs) cease molting 
and growth once the animal is fully mature. The molt cycle, 
which includes many morphological and chemical changes, is initi- 
ated by the cessation of secretion by the MTGX sinus-gland com- 
plex of a molt-inhibiting hormone and the production by it of a 
molt-accelerating factor. The complex appears also to liberate 
another hormone which regulates the amount of water absorbed 
just prior to the hardening of the new skeleton. Molting depends 
also on a gland, termed the Y-organ, located in the antennary or 
maxillary segment of the head. There is some reason to believe 
that the molt-inhibiting and accelerating hormones of the eyestalks 
exert their action through controlling the release of the Y-organ 
molting hormone, 

The postembryonic development of insects, including both the 
larval and metamorphic periods, is governed by hormones. One 
of the complicating factors is that the hormones act upon cells, 
tissues and organs which themselves become altered in time with 
respect to their competence to respond to the hormones. The 
larval period is predominantly one of growth. At each larval molt 
a growing insect reconstitutes its larval characteristics, including 
its larval skin. The fully grown insect then undergoes a meta- 
morphic molt in which adult structures become differentiated. The 
stimulus which initiates the succession of events terminating in a 
larval molt is known in only a few cases. For example, in the 

bloodsucking bug Rhodnius, which undergoes incomplete meta- 
morphosis (hemimetabolous), the stretching of the body by a feed- 
ing of blood is followed by a molt in a definitely predictable 
manner. The stretching stimulates, through nerves, certain neuro- 
secretory cells in the dorsal region of the brain (pars intercere- 
bralis). These cells release a hormone which activates the 
prothoracic gland (located in the prothorax) which in turn releases 
a hormone, setting into motion the processes of molt. The pro- 
thoracic-gland hormone has been called the growth and differenti- 
ation hormone; it has recently been obtained in pure chemical form 
and named ecdysone. Permitted to act alone, the hormone induces 
a metamorphic molt; but during normal Jarval growth, another 
gland begins to secrete soon after the prothoracic gland becomes 
active. This additional gland, the corpus allatum, liberates a 
factor termed the juvenile hormone, whose action is to cause the 
reconstructive processes during the molt to be directed to produc- 
ing another larval generation. 

In Rhodnius, in which there are typically five nymphal stages 
preceding the metamorphic molt, the juvenile hormone is secreted 
by the corpus allatum at each molt except that of the last-stage 
nymph. In the absence of the juvenile hormone, the insect meta- 
morphoses into the adult. Diminutive adults have been obtained 
by the removal of the corpus allatum from nymphs earlier than 
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those in the fifth-stage. On the other hand, sixth-s 
which develop into giant adults have been obtained by t 
ing juvenile corpora allata into otherwise normal last-s 

This general manner of regulation of development g 
hold for all insects, with slight differences from group 
In ‘a completely metamorphosing (holometabolous) it 
the cecropia moth, the last larval, 


thoracic-gland hormone in the absence of the juveni 
pupa then enters a period of inactivity known as di 
the influence of a diapause hormone produced by the sı 
ganglion. Diapause may be terminated, and the metamoi 
initiated, by subjecting pupas to a period of chilling fo 
return to higher temperature. Such chilling activates { 
secretory cells in the brain to produce the hormone wh 
lates the prothoracic glands. 

The glands involved in the regulation of growth and d 
ation in insects vary greatly in structure and in locati 
body. The corpus allatum, in the head, may be paired 
Prothoracic glands may differ greatly in size and cellul 
In the fly larva these two glands are united with a g 
less well-known function, the corpus cardiacum, forming 
termed the ring gland, 

3. Hormones and Reproduction.—In many crus 
male reproductive hormone arises in a small organ, the 
gland, located on the sperm duct near its external op 
male hormone is necessary for the development of the ti 
accessory sex organs and secondary sex characters. Rt 
gland results in gradual alteration of body form and f 
castrate tending to resemble the female. 

Activity of the crustacean ovary is regulated by 
hormone arising in the MTGX sinus-gland complex. In 
ing cycle, decrease in this hormone permits the matut 
eggs and subsequent ovulation. In certain crustaceans WI 
in their life history a protandric hermaphroditism ( 
tional male, later a female), the sexual transition is co 
the disappearance of the ovary-inhibiting factor and 
tion of the androgenic gland. Evidence also suggest 
activated ovary liberates a hormone upon which depend 
tiation of such breeding accessories as brood pouches 4 
hairs. 

The maturation of the ovaries and the activation of 
cessory reproductive glands have been shown to depe! 
corpus allatum hormone in insects as diverse as cockro c! 
hoppers, beetles, Rhodnius and flies, In these inse 
pears, furthermore, to be a reciprocal relationship be 
corpus allatum and the ovary. Removal of ovarles 
hypertrophy of the corpus allatum. Restoration of hi 
normal size is effected by implanting mature ovarie 

That some differences may occur among insects 1s 
tain moths, with corpora allata removed during the 
are still able to develop fully functional ovaries and pi 
eggs. There is also evidence suggesting that a brain ho 
sibly liberated by way of the corpus cardiacum, exerts 
action on the corpus allatum. 

Another hormone, the prothoracic-gland hormone 
sential to the development of functional ovarigs ani 
in its general role in growth and differentiation of 
and also through a more specific influence upon gonad” 

At least in the blowfly, a third hormone, found in neul 
cells of the brain, and also in the corpora cardiaca, © 
directly to the normal regulation of ovarian function. 

4. Hormones Regulating Other Activities 
have been implicated as regulators of many other spe 
in invertebrates, probably essential metabolic correlates! 
going phenomena. In the wall of the crustacean pert 

(enclosing the heart) lies a cluster of fibre termination 
secretory cells of the ventral nerve cord. These tem 
pericardial gland, release a heart-accelerator hormoni 

Ina sipunculid worm (Physcosoma) certain glaneuy 
the internephridial organs, found in association w 
nephridial (excretory) tubules, have been report 
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ential for normal metabolism and viability. Removal 
of the glands leads to characteristic changes terminating with 
death; these changes are prevented by gland implantations. 
Colour changes in the cephalopods (octopus, squid) are effected 

an unusual kind of integumentary chromatophore, small elastic 
sacs of pigment having radially arranged muscle fibres. Although 
the chromatophore changes are controlled chiefly by nerves, two 
blood-borne hormones, tyramine from the salivary glands, and 
betain influence the chromatophore state. 

Among social insects pheromones appear to integrate and co- 
ordinate the activities of the colony (see Soctat Insects). 

Many invertebrates exhibit sexual dimorphism including dif- 
ferentiation of accessory organs or secondary sexual characteris- 
tics, Studies of animals castrated by parasitic infection, irradia- 
tion or surgical removal, and studies correlating time of certain 
morphological changes with gonadal activity suggest that sex hor- 
mones, probably produced by the gonads, are essential for the 
development of these characteristics. (F. A. Bn.) 


II. PLANT 


Like animal hormones, plant hormones are complex organic 
substances that produce profound effects on cell metabolism and 
growth, even when present in mi- 
nute amounts. They include the 
auxins, kinins, gibberellins and 
certain B vitamins. Although the 
existence of such substances in 
plants had been suspected for 
many years, the first convincingly 
clear demonstration of the pres- 
ence of growth hormones (growth 
substances) in plants was not 
made until the investigations of 
F. W. Went in 1928. 

1. Auxins.—The auxins have 
been the most thoroughly studied 
of the plant hormones. Their ac- 
tion has been investigated in the 
coleoptile of the oat, which is 
the first part of the plant that 
emerges above the the ground in 
struct f : germination. This is a cylindrical 
lea i hia centimetres in height, which encloses the first 
fea the tip of an oat coleoptile is removed, elongation of the 

i at pray retarded as compared with an intact coleoptile. If 
of aie tip is replaced on the coleoptile, nearly the original rate 
d afin may be regained (fig. 6). ‘Furthermore, if the cut 
i Ra e placed with its cut surface in contact with a small block 
k ay gel for about an hour, and the agar block then be affixed 
rina cut surface of a detipped coleoptile, that coleoptile will 
a block i nearly its usual rate. No such effect will be obtained if 
ely in te pure agar is used (fig. 7). Cell divisions cease very 
Which re i development of a coleoptile and the cell elongation 
portion T in its increase in length is restricted to the basal 
controlin he facts just cited indicate that the tip exerts a 
ttletile influence on the elongation of basal cells of the 
Ment, thi and, furthermore, as shown by the agar block experi- 
ble abate controlling influence must be ascribed to some diffusi- 

t ae or substances which move from the tip toward the 

an a ugh the coleoptile. These substances are called auxins. 

+ et block containing auxins from one source or another 
found to É ne-sidedly on a detipped coleoptile, cell elongation is 
tion of th more rapid on a side of the coleoptile below the por- 
ture of Hh: tip on which the block is located, resulting in curva- 
Most stri e coleoptile (fig. 8). Translocation of the auxin 1S al- 
'rictly longitudinal, the elongating cells on the side of the 
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FIG. 6.—EFFECT ON ELONGATION OF 
OAT COLEOPTILE AS A RESULT OF 
DETIPPING 


leit: (A) intact ooleoptile 
; (B) tip 
Severed and replaced; (C) tip removed. 


a differences in subsequent elon- 


Soleo) 

Moose’ y elow the block receiving much more than cells on the 

Within E with a corresponding differential effect on growth. 
from the eccentric 


tachment S of 0° to 20°, curvature resulting fro t 
is Proporti of agar blocks containing auxin to detipped coleoptiles 
rti onal to the concentration of auxin in the blocks. This 
onality between auxin concentration and coleoptile curva- 


ture has made it possible to use 
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the bending of oat coleoptiles as 


the basis for a quantitative and extremely sensitive biological test 


for auxins. Auxins are essential 


min 


FIG. 7.—EFFECT OF AUXIN ON 
ELONGATION OF OAT COLEOPTILE 


Left: (A) check or control; (B) agar 
block containing auxin placed on de- 
tipped coleoptile; (C) block of pure 
agar placed on detipped coleoptile. 
Right: differences in elongation 


chemically similar, is suspected. 


pounds, not known to occur in 
have many of the same effects on 
auxins. 


for the occurrence of cell elonga- 
tion in all plant cells. In their 
absence elongation ceases; in 
their presence elongation occurs 
if no other factors are limiting, 
and within limits, elongation is 
proportional to auxin concentra- 
tion. Relatively high concentra- 
tions of auxins inhibit cell elonga- 
tion, and the concentration most 
favourable for elongation is dif- 
ferent in different tissues, being, 
for example, much higher in 
stems and coleoptiles than in 
roots. The only auxin definitely 
known to occur in the tissues of 
higher plants is the compound 
indole-3-acetic acid, although the 
presence of others, probably 

A number of synthetic com- 
plants, have been discovered to 
plants as the naturally occurring 


More roots form on cuttings of many kinds of plants if they are 
first treated with an auxin. Some of the synthetic auxins, notably 
indole-butyric acid and a-naphthalene acetic acid, are especially 
effective in inducing root formation. The hormone may be applied 


in solution, in a paste, as a vapo 


ur or in a powder. Information 


on the rooting of cuttings of many species by treatment with 


auxins is given by G. S. Avery, et 


al. (see Bibliography, below). 


The detachment of leaves, fruits and certain other parts of 
plants from stems usually occurs by the process of abscission. 
The first step in the abscission of leaves or fruits is the formation 
of an absciss layer across the base of the petiole of the leaf or 


the peduncle of the fruit. 
consisting of several layers of 
form weeks or months before de! 
curs. Abscission proper, which 


The absciss layer is a transverse zone 


parenchymatous cells. It may 
tachment of the leaf or fruit oc- 
in the leaves of deciduous trees 


of temperate regions occurs principally in the autumn, takes place 
as a result of dissolution of the middle lamella between layers of 
cells in the absciss layer. Artificial introduction of auxin into leaf 


petioles at a time when they w 
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FIG. 8.—QUANTITATIVE TEST FOR 
AUXINS BASED ON DEGREE OF BEND- 
ING OF AN OAT COLEOPTILE 


(A) Intact coleoptile enclosing pri- 
mary leaf; (B) tip of coleoptile re- 
moved; (C) primary leaf pulled loose 
and its tip cut off; (D) agar block con- 
taining auxin affixed to one side of 
prepared coleoptile; (E) curvature re- 
sulting from action of auxin on left 
side of coleoptile below block 


will occur. Such parthenocarpic 


ould ordinarily abscise within a 
short period materially delays the 
time of abscission. A practical 
application of this discovery is 
to spray apples with a solution of 
a-naphthaleneacetic acid shortly 
before harvest in the fall, Ap- 
plication of such a spray delays 
abscission of the fruits and makes 
it more likely that they can be 
picked before they fall to the 
ground and deteriorate in quality. 

Usually fruit development en- 
sues only after pollination and 
subsequent fertilization have oc- 
curred. If, however, pollination 
is prevented and any one of sev- 
eral of the auxins is introduced 
into the pistil by a suitable tech- 
nique, development of the fruit 
fruits are seedless. 


One of the seemingly paradoxical developments from the study 


of auxins which, in general, are 
is that some of them also exert 


growth hormones par excellence, 
such toxic effects on plants that 


they are widely used as weed killers. The best known of such 
auxins is 2,4-dichlorophenoxy-acetic acid (2,4-D). Such auxins 
exert their toxic effects only when employed at considerably higher 
concentrations than those at which they exert_growth-promoting 


effects. 
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Other growth reactions of plants which are influenced by auxins 
include cambial activity, abscission, initiation of flowers, growth 
correlations and tropisms. 

2. B Vitamins.—The auxins are by no means the only hor- 
mones which occur in plants. Many vitamins of the so-called 
B-complex appear to operate as hormones in plants. Thiamin, for 
example, is synthesized principally in the leaves, whence it is trans- 
located to other parts of the plant. The same situation appears 
to prevail with respect to some of the other B vitamins. 

3. Cytokinins.—The cytokinins (formerly called kinins) con- 
stitute another group of plant hormones. Zeatin and kinetin are 
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FIG, 9.—LEMON CUTTINGS, DEMONSTRATING THE IMPORTANCE OF LEAVES 


IN PROVIDING AUXIN NECESSARY FOR ROOT PRODUCTION. (LEFT) TWO 
SLIPS WITHOUT LEAVES HAVE NO ROOTS; (RIGHT) TWO SLIPS WITH LEAVES 
HAVE FULLY DEVELOPED ROOT SYSTEMS 


adenine derivatives, but cytokinin activity has been found in com- 
pounds unrelated to adenine; e.g., urea derivatives. The cyto- 
kinins are necessary for cell growth and differentiation, but also act 
to inhibit aging—treated detached leaves stay green longer and 
retain their proteins. Cytokinins appear also to direct chemical 
flow through the plant. 

4. Gibbevellins—The gibberellins constitute still another 
group of plant hormones, the best known of which is gibberellic 
acid. This compound has the molecular formula of CygH»20,; and 
has the basic ring structure of the compound fluorene. One of the 
principal effects of the gibberellins is that of promoting elonga- 
tion of various plant organs. In this respect they resemble the 
auxins, but they are not to be classed with the auxins because their 
effects on many plant growth reactions are quite different from 
those of the auxins. Among other growth reactions of plants 
influenced by gibberellins are induction of flowering in certain spe- 
cies, shifting the growth cycle of some biennials to’ annuals, in- 
duction of parthenocarpy, enhancing cambial activity, and over- 
coming the dwarf habit of growth in some species. (B. S. M.) 

See also references under “Hormones” in the Index. 

BIBLIOGRAPHY.—Vertebrate: G. Pincus and K. V, Thimann (eds.), 
The Hormones, 5 vol. (1948-1964); Emil Witschi, Development of 
Vertebrates (1956); H. N. Antoniades (ed.), Hormones in Human 
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HORMUZ (Ormvz; Persian Jaziren-ye Hormoz), an islan 
of Iran on the strait of Hormuz, between the Persian gulf and th 
Gulf of Oman, is situated 5 mi. from the coast and 12 mi, SB of 
Bandar Abbas. It extends 34 mi. from north to south, 44 mi, from 
east to west and is crowded with jagged hills. The island is a 
eroded dome with outcrops of rock salt, red ochre, a greenish cly, 
marls and sandstones. Its barrenness is relieved only by a few 
konar (Zizyphus spina-christi) trees and patches of barley ant 
melons n the village of Hormuz, the only permanent settle 
ment, comprising about 300 mat huts. The population, whichis 
mainly Iranian with a few Balochi and Arabs, may rise to 1,00) 
males when the salt and oxidé mines are being worked, but falls to 
less than half in the summer when large numbers migrate to the 
mainland, especially to Minab, for the date harvest or to escapè 
the excessive heat. The water supply is from rainfall, collected in 
pools or cisterns. The resources of the island are red ochre for 
export (12,000 tons annually) and salt for local use, Copper an 
iron ore, though present, are not worked. 

Of the old and famous city which stood on the promontory 
the northern shore, close to the present village, scarcely any! ing of 
definite shape now remains, except part of the old Portuguese fort; 
but there are traces of buildings of massive foundations ne 
number of ruined water cisterns. The name Hormuz ongintl 
referred to a town on the mainland, situated probably on PA 
Minab, near the present Minab, about four miles from the st 


The earliest mention of the name occurs, it seems, in the he 
of Nearchus (325 8.c.) when that admiral anchored Alexander y 
Great's fleet on the shore of Hormozia at the mouth of the an 
(Minab) river. The foundation of a town at this place is pa 
to the first Sassanid ruler, Ardashir I, but it was only te 
Arab conquest that it attained prominence. The geographers ii 


Istakhri and Al Maqdisi describe the place as the chiet mir 
Kirman (Kerman). Palm groves were numerous and durra, raph 
cumin and sugar cane were cultivated. Yaqut, the Arab He rae 
(1179-1229), states that this Hormuz had attracted al plat 
of India as well as China, Marco Polo twice visite y 
which was then under the rule of the Ilkhan of Persia. 
ginning of the 14th century the Arab ruler of Hormuz, cat 
the constant incursions of robber tribes from Baluchis jan en 
doned the old town and founded New Hormuz on the i transes 
known as Jirun. Strengthened by repeated population i 
from the war-stricken mainland, e.g., Timur s expe 
the Kerman coast, New Hormuz gradually supersede 
as the most important emporium of the Persian gulf. 
ciscan traveler Friar Odoric (c. 1286-1331) makes 
mention of this city, which he describes as strong'y sket 
abounding in costly wares. It again became the M te 
wares of India. The princes of Hormuz appear to Po of 0 
over other islands of the gulf and even over the sho! 
at times. py the pot 
In 1507 Hormuz was attacked, and in 1514 taken, i x moe 
guese under Affonso de Albuquerque who built the ee i 
than a century Hormuz remained (under its here a e and fat 
possession of Portugal; but the rise of the English 
tories in the Indian seas, and the establishment 0 is 
with Persia by the East India company, led to com 
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rtuguese. Moreover Shah Abbas I resented the Portu- 

ese occupation of sucha position as Hormuz within his dominion, 
md sought the aid of English ships in attacking it. In 1622 the 
combined forces of Shah Abbas and the company captured Hormuz 
ater a gallant defense. Its activities were transferred to Gom- 
hroon, the former landing place on the mainland, where Shah Ab- 
bas founded a port under the name of Bandar Abbas (9.v.). Ina 
few years Hormuz city was little more than a ruin. 

Bipuiocraray.—Encyclopedia of Islam, vol. ii, p. 345 (1927); A. W. 
stifle, “The Jsland of Hormuz (Ormuz),” Geographical Magazine, no. 
vi (1895) ; Albuquerque, The Commentaries, Hakluyt Society (1875) ; 
p, M. Sykes, “A Fourth Journey in Persia, 1897-1901,” Geographical 
Journal, no. xix (1902) ; Sir Arnold T. Wilson, The Persian = og 
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HORN, ARVID BERNHARD, Count (1664-1742), Swed- 

ishstatesman, first minister from 1720 to 1738, was born in Finland 
on April 6, 1664, of a well-connected but impoverished military 
fomily. He entered the army in 1682 and fought in Hungary and 
the Low Countries before returning to Sweden to make a marriage 
which brought wealth and connections with the influential Gylden- 
stolpes and Pipers. His qualities as an officer attracted the atten- 
tion of Charles XI and he assisted in the military training of the 
ature Charles XII. Horn played a prominent part in the early 
campaigns of the Great Northern War, but during .the years of 
fighting in Poland was employed increasingly on diplomatic mis- 
sions, He was ambitious and cautious; Ulrika Eleanora, Charles 
XI’s sister, said that his weakness was his desire “to be liked by 
everyone,” This made him a disappointment to Charles XIT who 
in 1705 created him count and councilor and sent him to Stock- 
m to bring new life into the government. In the event, Horn 
not, in the years of adversity after 1709, support the royal 
military and financial plans, while his diplomacy as head of 
chancery (from 1710) was often counter to the king’s. Conse- 
quently, Charles came not to trust Horn, although he was suf- 
ciently sure of his patriotism to leave him in office. 
Homn’s caution prevented his committing himself on the suc- 
cession question during Charles’s lifetime. He espoused neither 
e cause of the duke of Holstein-Gottorp (Charles’s nephew, to 
whom, Horn was governor) nor that of Ulrika Eleanora, but he 
Was in contact with the antiabsolutist opposition and when this 
Koup emerged victorious in the struggle which followed Charles's 
death and Ulrika Eleanora’s accession in 1718, Horn was thrust 
info prominence. In 1720 he became lantmarskalk and assumed 
the task of presiding over the riksdag. 

Playing upon the queen’s desire to have her husband, Frederick 
of Hesse, declared co-regent, Horn persuaded Ulrika Eleanora to 
ee the crown in Frederick’s favour. Once the latter, with no 
oh itary claim to the throne, had been elected king, his position 

à-vis the antiabsolutist council proved, as Horn had foreseen, 
Untenable, 
ee moe the solid foundation for the 18th-century parlia- 
Wag FA orm of government in Sweden was laid. Horn himself 

Sre unwilling instrument of transference of real power from 
othe Be where he as a conservative noble wanted it to remain, 
hi i sdag: the split in the council on important issues was deep 
hei 0 force him to transfer decisions to the diet where he could 

ite influence greater numbers. This development led to 
out of R te downfall in 1738, when a new generation found him 
from Wak with the wishes of the majority of the estates; but 
"ercised to 1738, and particularly between 1727 and 1734, ron 
8 forei considerable influence, though he was never so power 
a a habservers believed. At home he stood for retrenchment 

t interesas metcantilism. Abroad he stood for peace. He was 

prog sted, as were most other political leaders of his time, 1m 
Taking ee of regaining any of the provinces lost by the Lea 

topean 719-21. He wanted a balancing policy between the 
Ment,” Coalitions and alliance groupings without real commit- 
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Hom Tesigned in Dec, 1738 and died on April an 
N, a class of wind instruments sounded by vibration of the 
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layer’ 

a ie tensed lips applied to a mouthpiece; these instruments 
marily derived from animal horns blown at the truncated 
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Natural harmonics (open notes) of French horn (also trompe de 
chasse) at their written pitch. Those marked with a cross are not in 
tune with the musical scale and are used only exceptionally on the 
valved horn; no, 7 and 14, both too flat, are regularly used only on 
the hand horn; no. 11 (very sharp) and 13 (too flat) are used also’on 
the trompe. No. 2 is often notated in bass clef as the C below the stave. 
Very high harmonics, in the range 17 to 24, were used by horn virtuosos 
of the 18th and early 19th centuries, though not extensively. 


narrow end or, as among many tropical peoples, at a hole in the 
side. Metal construction, at first imitating natural shapes, dates 
as far back as the Danish Bronze Age luren, cast in the shape of 
mammoth tusks. From the oxhorns of medieval huntsmen and 
watchmen, sounding but one or two notes of the natural harmonic 
series, later and modern metal horns have been developed by (1) 
refining the bore profile (which remains mainly conical save at 
points where this is impracticable, as through valve mechanism) 
and bell form and (2) such prolongation of the bore as may be de- 
sired to lower the fundamental pitch and so bring higher notes of 
the tube’s natural series within the upper frequency limit of a 
player's lip vibration, thereby extending the instrument’s melodic 
possibilities. Horns conserving the curved shape, but with length- 
ened tube, include the 18th-century bugle horn (see Bucte). An 
English straight-built group, derived from early 19th-century hunt- 
ing horns, includes the brass post horn (sounding harmonics no. 2 
to 5, written C G C E but sounding in the key of Ap) and copper 
coach horn, both lengthened ver- 
sions, and the 20th-century En- 
glish hunting horn, a reduced ver- 
sion with one note only. 
Accommodation of increased 
length by making one or more 
coils in the tube was well known 
in the 16th century: small once- 
coiled horns that have led to vari- 
ous continental European small 
hunting and post horns (whence 
the cornet, g.v.),and closed-coiled 
helical horns with five or more feet of tubing, though not then em- 
ployed in music. The large circular French hunting horn, trompe 
(or cor) de chasse, from which the orchestral horn is derived, ap- 
peared about 1650. It has varied in diameter and number of coils; 
as played in modern France and Belgium by huntsmen, horn- 
playing clubs and brass bands, it is usually 15 in. across, thrice- 
coiled with 15 ft. of tubing. It is held on the arm with one hand 
alone; the harmonics most used are from no. 4 to 12 (written as 
shown below but sounding in D, a seventh lower), though no. 2 and 
3 are used for bass notes when the horns are played in harmony: 
The orchestral horn or French horn, used also in military bands, 
exists in two principal forms, French and German, both provided 
with valves. The French type, the form usually used in England 
until about 1933, is built with about seven feet of integral tubing to 
which is added a separate coiled crook inserted at the narrow end. 
The crook normally used adds about five feet, putting the horn 
in the key of F, the basic tonality of the modern horn and the rea- 
son for its notes being normally written a fifth above their sound. 
The mouthpiece is funnel shaped. The right hand is placed in the 
bell mouth and the left actuates the three piston valves, these fol- 
lowing the customary arrangement for brass instruments (see WIND 
INSTRUMENTS), save in France where the third valve is typically 
an ascending valve, raising the instrument by a whole tone when 
depressed. The German type, in general use outside France, has an 
enlarged bore and bell, dispenses with the separate crook and has 
rotary valves instead of pistons. Itis built in F, or a fourth higher 
in Bb, or, more commonly, as a double horn (introduced shortly 
before 1900 by F. Kruspe), which provides for the instantaneous 
choice, by means of a thumb valve, of two tonalities, usually 
either F and Bp, or Bb and A, thereby bringing various technical 


MODERN DOUBLE HORN 


benefits such as greater certainty 
on the higher notes. The Ger- 
man bore and choked mouthpiece 
also facilitate complex passage 
| work and can deliver a more mas- 
sive tone when this is called for. 
Muting is effected by two meth- 
ods; either by insertion of a sepa- 
rate mute of closed conical form 
or by fully stopping the bell 
throat with the right hand. By 
the latter method (often indi- 
cated in music by a cross) the 
pitch is raised roughly a semitone, for which the player compen- 
sates either by fingering a semitone lower or, in some German 
models, by depressing a special muting valve that lowers the in- 
strument by the requisite amount. 

A symphony orchestra normally includes four horn players. Or- 
chestral use of the horn, as opposed to its mere appearance in oper- 
atic hunting scenes (as employed by J. B. Lully), commenced in 
Germany, c. 1700, after Count Franz von Spörck had introduced 
the French trompe into neighbouring Bohemia. In England the 
trompe was imported after the Restoration for hunting but was not 
used orchestrally before Handel. Through most of the 18th cen- 
tury orchestral horns were still held up in the open-air manner, the 
notes being limited to those of the natural series; crooks were used 
in various forms and combinations to alter the instrument’s tonality 
as required by the music, Meanwhile, c. 1750, A. J. Hampel, a 
well-known Dresden player, rationalized a hand horn chromatic 
technique of placing the right hand in the bell for the partial 
stopping needed to flatten a harmonic by a semitone or more and 
also for whole stopping to raise it a semitone. Works written for 
this technique, which depended for its good effect upon skilful 
matching, as far as was possible, of the quality of the open and 
stopped notes, include Mozart's and Beethoven’s solo and chamber 
works for horn, Though this technique was gradually superseded 
from about 1825 by the valved horn, it is the legacy of the hand 
horn that the player still places one hand in the bell, where its 
musical function is now to control the tone and intonation and to 
mute as already described. 

The tenor cor or mellophone, also circular, is an easily learned 
and outmoded substitute for the French horn in military bands, 
having but half the tube length of the latter and a wider mouth- 
piece. For other band instruments termed horn see SAXHORN. 

BIBLIOGRAPHY —A. Carse, Musical Wind Instruments (1939); P. 
Farkas, Art of French Horn Playing (1956); R, Gregory, The Horn 
(1961) ; R. Morley-Pegge, The French Horn (1960), (A. C. Ba.) 

HORN, a hard bony process that grows in pairs from the upper 
part of the head of certain hoofed mammals and is used by man 
for making a variety of items. The portion of the horn of greatest 
utility to man is the keratin sheathing that covers the horns of 
cattle and other ruminants. (For details about the nature and 
classification of animal horns see RUMINANT: Horns.) 

From ancient times, man has used horn to make such personal 
and household items as combs, small boxes, drinking cups, goblets, 
spoons and buttons. These objects often were beautifully engraved 
and carved and not infrequently were trimmed with silver. Horn 
was used to fashion one of the oldest of musical instruments and 
its name still applies to a wide range of wind instruments. The 
original bugle horn was made from the horn of the aurochs, or 
European wild ox, now extinct. A particularly interesting use of 
horn was as a transparent shield to prevent air currents from caus- 
ing fluctuations in the burning of the time candle, an invention 
dating from the time of Alfred the Great. Later, transparent horn 
was used to glaze lanterns. The fighting man used horn as body 

armour and as a sword hilt. The hornbook (q.v.), a child’s primer, 
consisted of a paddle-shaped piece of wood to which a piece of 
paper or vellum, bearing the alphabet or other lesson to be learned, 
was attached and covered with a sheet of transparent horn. 
Horn becomes plastic in the presence of heat and moisture and 
can be molded successfully. It may also be cut, shaped and finished 
with conventional woodworking tools. Man-made plastics’ have 


EIGHTEENTH-CENTURY HAND HORN 


HORN—HORNBILL 


very largely replaced horn as a manufacturing material 
beauty, usefulness and durability of horn still invite the at 
of the craftsman. See also references under “Horn” in the Ind 


HORN, CAPE, a steep rocky headland on Hom oa 
southernmost extremity of South America, lies 55° 
W. in Tierra del Fuego (q.v.) archipelago, Magall A 
Chile. It was named Hoorn by the Dutch navigator wie 
nelius Schouten, who rounded it in 1616 and who Mee 


See TIERRA DEL Fueco: History and Exploration. 
See Felix Riesenberg, Cape Horn (1941). l 
HORNBEAM, any tree of the genus Carpinus of the birh 

family (Betulaceae); more than 25 species are recognized, The 

American hornbeam, blue- or waterbeech (Carpinus carolinian), 

is a medium-sized tree, ranging from Nova Scotia to Florida and 

westward to Minnesota and Texas. Its extremely tough hard 
wood is used for the making of charcoal. 

The European common hornbeam, or yoke elm (C. betulus), is 
indigenous to the temperate parts of western Asia and of Asi 
Minor and in Europe, where it ranges as high as latitude 55° and 
56° N. It is common in woods and hedges in parts of Wales and 
of the south of England. The trunk is usually fluted and twisted 
as though composed of several united stems, ‘The bark is smooth 
and light gray. The leaves are short-stalked, in two rows; two to 
three inches long, elliptic-ovate, doubly toothed, pointed, numer 
ously ribbed, hairy below and opaque, not glossy-as in the beech 
The stipules, which act as protecting scale leaves for the winter i 
buds, fall when the buds open in spring. The flowers appeat wih 
the leaves in April and May. The male catkins are about one an 
one-half inches long, and have pale yellow anthers, bearing tutt 
of hairs at the apex; the female catkins attain a length in the 
fruiting stage of two to foir 
inches; with bracts one to on 
and one-half inches long. 
fruit is a small, green, angul 
nut, about one-fourth inch in | 
length, borne at the base of | 
three-lobed leafy bract. 

The hornbeam thrives well @ 
stiff, moist clay soils, into wi 
the roots penetrate deeply; ! 
does not flourish on C 
gravel. It is occasionally ae 
as a timber tree, its chief er 
ment being for hedges. pite 
wood of the hornbeam val 
close-grained, of consider! 
tenacity and littl ae 
is extremely tough @ | 
work. Because of its towl a | 
it was once used to mi fol 

wheels and spindles: i 

it is excellent and in France the leaves serve as fodder. a yah 

is a favourite with hares and rabbits, and the seedlings | 

to be destroyed by mice. a 
The common hop hornbeam, a native of the south oF Bite 

Ostrya vulgaris ; the allied American species, 0. ie 4, TH 

known as ironwood from its hard, tight, close-grained "i ai 

genus ‘Ostrya likewise belongs to the Betulaceae, O° ny 
from Carpinus by papery saclike fruits. 


ERIC HOSKING 
EUROPEAN 
(CARPINUS BETULUS) 
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HORNBILL, any bird of the family Bucerotidae i the ordt 
the hoopoes, rollers, kingfishers and motmots (qa ng 
Coraciiformes. They are usually two to four feet a 
to tail and are remarkable for the enormous bill, eee 5 
by a colourful hornlike casque, solid in the pE ith a 
(Rhinoplax vigil) of the East Indies, honeyco™ lout ak 
spaces in the others. They are grotesque birds with sellers 
voices and noisy flapping flight. Although these tree- 


i its. 
omnivorous feeders, most of them search out fruit 
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The ground hornbills (Bucor- 
vus) are more terrestrial. The 
larger species devour snakes, the 
smaller eat insects. The plumage 
is usually black or brown and 
white, the bill and casque yellow- 
ish, with black and red markings. 
The homrai or great Indian two- 
horned hornbill (Buceros bicor- 
nis), the largest, is nearly five 
feet long, ranging from Bombay 
to Sumatra. 

The female—as in a wedge- 
tailed hornbill (Tockus alboter- 
minatus), of eastern and south 
Africa, the Papuan hornbill 
(Aceros plicatus) and perhaps 
most other species—is walled 
into a hollow tree by the male, 
imprisoned while she incubates 
two to four white eggs and cares 
for the naked helpless young un- 
til they can fly; the male regurgi- 
tates food in a gizzard lining and 
feeds the female through a small 
slit in the mud wall. Most re- 
markable is the huge rhinoceros hornbill (Buceros rhinoceros), 
nearly four feet long, black and white, with the huge casque turned 
upin front like another bill turned upside down; it inhabits for- 
ets of the Malay peninsula, Sumatra, Java and Borneo, One of 
the noisiest of all forest creatures is the rufous hornbill (B. kydro- 
corax) of the Philippines, known for its hissing, whistling flight 
andits raucous cry. 

A dozen species of Tockus—including the common gray (T. 
masutus), red-beaked (T. erythrorhynchus) and yellow-beaked (T. 
flvirostris) hornbills—range over Africa, with a few species in 
India, They are scarcely two feet long. Other genera occur in cen- 
tral African forests, and in southeastern Asia. (G. F. Ss.; X.) 

HORNBLENDE: see AMPHIBOLE. 

_HORNBOOK, a name originally applied to a sheet contain- 
ng the letters of the alphabet, 
Which formed a primer for the use 
of children, It was mounted on 
Wood and protected with thin 
transparent plates of horn. The 
Wooden frame had a handle, and 
og Usually hung at the child’s 
le, 


ML VAN NOSIRAND FROM THE NATIONAL AUDU 
fon society 
RUFOUS 

(BUCEROS HYDROCORAX), 
ANT OF PHILIPPINE FORESTS 


CALAO 
A HABIT- 


HORNBILL OR 


iia sheet, which in ancient 
Si was of vellum and later of 
b t, contained first a large cross 
ae ar hiron which the 
m re was called the Christ 
The ipak or. crisscross row. 
itten abet in large and small 
ine followed. The vowels 
tubing a line, and their 
sae tons with the consonants 

8iven in a tabular form. 


tite on exorcism—‘in the 
Sonne ‘ti Father and of the- 


Amen? "of the Holy Ghost, 
en— followed, then the 


«td's Pre 

ie witi the Bore Whole conclud- ut ineine 
ee also TOEA, ates A LEATHER-BOUND HORNBOOK USED 
HOR: SPAN IN COLONIAL AMERICA, INSCRIBED: 


i ANCASTLE, a market 
nce urban district in the 
son of Ay Parliamentary divi- 
tlnshire Parts of Lindsey, Lin- 
Tester, » Cng., at the foot of the 

Slopes of the Lincoln- 


“THE A.B.C. SET FORTHE BY THE 
KYNGES MAJESTIE AND HIS CLERGYE, 
AND COMMAUNDED TO BE TAUGHT 
THROUGHOUT ALL HIS REALME, ALL 
OTHER UTTERLY SET APART, AS THE 
TEACHERS THEREOF TENDER HIS 
GRACES FAVOUR" 
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shire wolds, at the confluence of the Bain and Waring streams, 
21 mi. E. of Lincoln by road. Pop. (1961) 3,771. 

The name, Hornecastre in Domesday Book, signified the horna 
or tongue of land by a Roman camp. There was a small Roman 
administrative centre, part of the walls of which remain. This was 
probably the Banovallum mentioned in the Ravenna Itinerary. 
The manor of Horncastle belonged to Queen Edith in Saxon times 
and was royal demesne in 1086. Under Stephen it belonged to 
Alice de Cundi, a partisan of the empress Maud, and passing to the 
crown on her death it was granted by Henry III to Gerbald de 
Escald, from whom it descended to Ralph de Rhodes, who sold 
it to the bishop of Carlisle in 1230. Horncastle was never a 
municipal or parliamentary borough, but during the middle ages 
it was frequently the residence of the bishops of Carlisle. The see 
of Carlisle retained it until the reign of Edward VI when it was 
granted to Edward, Lord Clinton, but was recovered in the follow- 
ing reign. Horncastle was a centre of the Lincolnshire rebellion 
of 1536. Royalist troops occupied the *^wn in 1643 and were 
pursued through its streets after the battle fought at Winceby, 
4 mi. E.S.E. of the town. Its prosperity once depended targely on 
its fairs, the great horse fair described by George Borrow in The 
Romany Rye (1857) being granted to the bishop in 1230 for the 
octave of St. Lawrence, together with the fair on the feast of St. 
Barnabas. The church of St. Mary is mainly Decorated and Per- 
pendicular, with some Early English remains and an embattled 
western tower. Queen Elizabeth’s grammar school was founded 
in 1562. The prosperity of the town is chiefly dependent on agri- 
culture, with malting, tanning, canning and a large plant nursery. 
There is also a clothing factory. Alfred, Lord Tennyson, was born 
in the old rectory at Somersby, 7 mi. E.N.E. The red brick 
castle of Tattershall, 9 mi. S.S.W., dates from 1440. 

HORN DANCE, a dance performed at Abbots Bromley, Staf- 
fordshire, on Wakes Monday in September. Four men imper- 
sonate a fool, Maid Marian, a hobby horse and a boy with bow and 
arrows. Six more bear sets of antlers on their shoulders. A 
single file procession is followed by a mock battle between the 
three with black antlers and three with white. Accordion and 
triangle provide accompaniment. The dance shows some similari- 
ties to a local custom observed prior to the English Civil War 
and may derive from a primitive fertility ritual. 

See R. Crompton Rhodes, “The Truth About the Abbots Bromley 
Horn Dance,” Dancing Times, N.S. no. 288 (Sept. 1934); Cecil J. 
Sharp, The Sword Dances of Northern England Together With the 
Horn Dance of Abbots Bromley, 2nd ed., rev. by Maud Karpeles 
(1951). (S: J. Cw.) 

HORNE, HENRY SINCLAIR HORNE, 1st Baron 
(1861-1929), British general, a prominent commander during 
World War I, was born at Stirkoke, near Wick, on Feb. 19, 1861, 
and joined the Royal Artillery in 1880. He served in the South 
African War (1899-1902) and became inspector of horse and field 
artillery as a brigadier general in 1912. Always a calm, efficient 
and conscientious soldier, he increased his reputation as commander 
of I corps, Royal Artillery, in 1914 and was commanding the 2nd 
division by 1915. After a brief period in Egypt where he organized 
the Suez canal defenses, Horne returned to France in 1916 to take 
command of the new XV corps and played a big part in the battle 
of the Somme (July-November). Under his command the creep- 
ing artillery barrage and the tank were first tested. In Aug. 1916 
he was selected by Sir Douglas (afterward Earl) Haig for the com- 
mand of 1st army. In the final battles of World War I this army 
had to overcome the strongest part of the Hindenburg line. He 
was created Baron Horne of Stirkoke in 1919. Horne was com- 
mander in chief, eastern command, 1919-23, and master gunner, 
1926-29. 

He died at Stirkoke on Aug. 14, 1929. (R. G. Tx.) 

HORNE, ROBERT STEVENSON HORNE, Isr Vis- 
counT (1871-1940), British lawyer, statesman and businessman, 
achieved success in whatever he attempted by steady ambition, a 
talent for organization and genial good humour. Born at Slaman- 
nan, Stirlingshire, he studied philosophy at Glasgow university, 
became interested in student politics and decided to read law, 
meanwhile taking a post as lecturer in philosophy at the University 
College of North Wales, Bangor. Called to the Scottish bar in 
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1896, he took silk in xro, and in the same year tried at both 
general elections to enter parliament as a Unionist. During World 
War I he worked first with Eric (later Sir Eric) Geddes in organ- 
izing railway transport at the front and then went to the admiralty, 
becoming director of materials and priority in 1917, and director 
of labour and third civil lord in 1918. Elected to parliament in 
1918, he became minister of labour, dealing successfully with 
trouble on Clydeside, in the coalfields and on the railways. In 
1920 he was made president of the board of trade and in 1921 
chancellor of the exchequer, but after the dissolution of the coali- 
tion in 1922, loyalty to Lloyd George led him to refuse office under 
Bonar Law. He turned his energies to the management of such 
large undertakings as the Suez Canal company. Lloyds bank, and 
the Burma corporation, In 1934 he became chairman of the Great 
Western Railway company. He was created a viscount in 1937 
and died on Sept. 3, 1940, at Farnham, Surrey. 

HORNED OWL, an owl 
with hornlike tufts of feathers, 
especially the large eagle owl 
(Bubo bubo) of Europe, Asia and 
north Africa; and the great 
horned owl (B. virginianus) of 
America, The latter, ranging 
from arctic tree limits to the 
Straits of Magellan, is a powerful 
mottled brown predator often 
reaching two feet in length. Al- 
though its usual fare is small ro- 
dents and birds, it has been known 
to carry off larger game, hens, tur- 
keys, etc. Being adapted to des- 
ert and forest, the great horned 
owl migrates only during time of 
food shortage. 

Related species of Bubo occur 
over Africa, India and Burma to 
the Malay archipelago. 

See also Eacte OwL. GREAT HORNED OWL (BUBO VIR- 

(G. F. Ss.; X) GINIANUS) 

HORNED TOAD: see Lizarp. 

HORNEMANN, FREDERICK (1772-1801), German 
traveler in Africa and the first European in modern times to 
traverse the Sahara, was born at Hildesheim in Lower Saxony in 
Sept. 1772. Early in 1796 he offered his services as an explorer 
to the African association in London. In Sept. 1797 he arrived in 
Egypt and, after receiving assistance from Napoleon, on Sept. 5, 
1798, joined a caravan returning from Mecca to the Maghreb. 
He was attached to a'group of Fezzan merchants traveling with 
the pilgrims and assumed the character of a mameluke trading 
with the Fezzan. He was accompanied by Joseph Freudenburg, 

a German convert to Islam who had made the pilgrimage to Mecca 
three times, who acted as his servant and interpreter. They trav- 
eled by way of the oases of Siwah and Aujila and reached Murzuk 
on Noy. 17, 1798. Hornemann remained there until June 1799 
and then made a journey to Tripoli, dispatching his journals to 
London in August, He returned to Murzuk intending then to 
travel southward to Hausa country, and was the first European to 
establish its definite location. Nothing more was heard of him 
until a report reached Murzuk in 1819 that he had reached 
“Noofy” (Nupe) and died there in Feb. 1801. 

Hornemann’s journal was printed at Weimar in 1802; an English 
translation, Frederick Horneman’s Travels From Cairo to Mour- 
souck with maps and commentary by Maj. James Rennell, was 
published in 1802. g 

See Heinrich Schiffers-Davringħausen, The Quest for Africa, pp. 285- 
86 (1957). (R. M. P.) 

HORNET, a name given to several species of large wasps, 
especially the European Vespula (Vespa) crabro and North Ameri- 
can V. maculata.. See Soctat Insects; Wasp. 

HORNEY, KAREN (née Danietsen) (1885-1952), U.S. 
psychoanalyst, author and teacher, whose importance stems from 
her dissatisfaction with the traditional Freudian approach to 
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psychoanalysis, was born at Hamburg, Ger., on Sept, 16 
the daughter of a Norwegian father and a Dutch mother,” 1885, 
study at the medical school at Berlin, she began the me 
medicine in 1913, studying meanwhile with Karl Abraham a 

She became prominent in the psychotherapeutic field abv 
1930, moving to Chicago in 1932 to be assistant director of ti i 
stitute for Psychoanalysis there, and in 1934 to New York, Where 
she lectured at the New School for Social Research and New Yat 
Medical college, trained other psychoanalysts and worked asa 
practising analyst. She was one of the co-founders of the Amerin 
Institute for Psychoanalysis. Her death occurred in New Yor 
on Dec, 4, 1952. 

Dr. Horney stressed the significance of social and environment) 
factors in determining the personality pattern of the individul 
and his conflicts. Her best-known books are The Neurotic Py. 
sonality of Our Time (1937), Our Inner Conflicts (1945) ant 
Neurosis and Human Growth (1950), Emphasis was placed 
childhood training in such aspects of behaviour as weaning, clea. 
liness, sex taboos and aggression. 

In later life, she maintained, experiences that are perplexing and 
threatening may contribute to behaviour anomalies. Dr. Homey, 
among others, questioned the “death instinct” theory advanced by 
Freud for explaining aggressive behaviour. (R. M. D) 

HORNFELS, in petrology, a series of rocks that have been 
partially or wholly recrystallized by the heat of intrusive igneous 
masses. Most rocks of this series are fine textured and massivt, 
recrystallization having effaced the structures and textures ol the 
original rocks and replaced original minerals by new assemblages. 
They are the characteristic rocks forming the inner zone o the 
thermal aureole of alteration surrounding bosses or laccoliths o 
plutonic rocks. The commonest types are derived from shales, im- 
pure limestones and basic igneous rocks. Shales give rise to brow 
or black types rich in biotite mica, andalusite and cordietite, while 
impure limestonés give “cale-silicate hornfels” rich in pyroxene. 
garnet, idocrase or wollastonite. The hornfels derived from bast 
igneous rocks are dark-green types rich in feldspar and pyroxene t 
monoclinic amphibole. These are the basalt or diabase (dent) 
hornfels. See also METAMORPHISM: Types of kA, 


HORNIMAN, ANNIE ELIZABETH FREDERICKA 
(1860-1937), English theatrical manager, who was a plone 
the repertory theatre movement, was born at Forest Hill, London, 
on Oct. 3, 1860. Educated privately, she studied art Wa 
at the Slade school, University college, London, under Alpha 
Legros. Later she was secretary to W. B. Yeats. Avent 

Miss Horniman’s first theatrical enterprise, at the beta 
theatre, London, in 1894, was a failure. In 1904 she, “te 
associated with the Abbey theatre, Dublin, and st y 
Irish National Theatre society, which presented a series i i 
by Irish dramatists dealing with various phases of Irish li ev ir 
is chiefly remembered, however, for her institution in A at 
repertory theatre movement in Manchester. She opene rept 
Gaiety theatre, Manchester, in 1908, and converted it es nae 
tory house, the first in Great Britain, in which some of ot 1911 
known plays of modern times were originally produced: trol 0 
she was forced to disband her company, but retained 00 193 
the theatre until 1920. She died at Shere, Surrey, 0” oe aches 
( RAN Pogson, Miss Horniman and the Gaiety Theora Mi fo] 

1952). à ti 

HORNPIPE, a term denoting (1) a musical instrome™ 
a dance; and (3) an item in the musical suite in 3/2 a and 

The dance was supposedly performed to the inst and re 
at times is synonymous with the jig, country ee cout! 
(qq.v.). Commonly, “hornpipe” signifies a “roum dance i i 
dance (15th-16th centuries), a “longways” country ce (ust! 
time (17th-18th centuries), and particularly a solo dan Britalls 
male) in 2/4 or 4/4 time. Known in all parts © ji 
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country balls. i 
See Die Musik in Geschichte und Gegenwart, ed. by F. Blume (1949). 
(M. J. D-S.) 
ORNWORT, 2 common name for rootless, submerged 
aquatic plants of the genus Ceratophyllum of the family Cerato- 
phyllaceae, a monogeneric family containing three species of cos- 
mopolitan distribution. All possess whorled, finely dissected 
laves. Two species (C. demersum and C. echinatum) are widely 
istributed in quiet water in temperate North America and are fre- 
quently used in the unheated aquarium. C. demersum and C. 
ubmersum are scattered in ponds and ditches aria temper- 
e Eurasia. . M. BL. 
"TOROLOGY, the science of measuring intervals of ae 
aso, the principles and techniques of constructing instruments 
wed for indicating time. It is treated in the following articles: 
CHRONOGRAPH ; CHRONOMETER; CLEPSYDRA; CLOCK; HOURGLASS; 
SunptaL; TIME MEASUREMENT; Wartcnu. The measurement and 
designation of long periods of time falls under the domain of 
ronology, and is dealt with in CALENDAR; CHRONOLOGY; Day; 
MonrH; TIME, STANDARD. 

HOROSCOPE: see ASTROLOGY. 

HOROWITZ, ISAIAH (c. 1555-c. 1630), Jewish rabbi and 
mystic, was born at Prague, and died at Safad (now in Israel). He 
held various rabbinates, notably at Frankfurt am Main (c. 1606) 
and at Prague (1614). From 1621 onward he lived in Palestine. 
In 1625 he was imprisoned by the pasha but, on being ransomed, 
sttled in Safad, at that time the home of Jewish Cabala (see 
Capa: 16th-Century Cabalists of Safad). Horowitz’ largest 
vork, Shelah (abbreviated from the initials of the full title Skene 
luhoth ha-berit, “Two Tables of the Covenant”), is a compilation 
o ritual, ethics and mysticism. It has been often reprinted, espe- 
cially in abbreviated form. His prayer book is also marked by 
tabalistic doctrines. 

HORROCKS, JEREMIAH (c. 1617-1641), English astron- 
omer and clergyman whose successful observations of the transit 
of Venus of 1639 are the first recorded of that phenomenon, was 
bom at Toxteth Park, near Liverpool. He was a student at Em- 
manuel college, Cambridge, from 1632 to 1635; then he became a 
tutor at Toxteth and studied astronomy in his spare time. He 
was ordained to the curacy of Hoole, Lancashire, in 1639. He cal- 
culated that a transit of Venus, overlooked in Kepler's Rudolphine 
ae would occur on Sunday, Noy. 24 (O.S.), 1639; when the 
ae took place, he fitted his observations in between church 
ae Horrocks was a brilliant young man, and before his 
kath at Toxteth on Jan. 3, 1641, he had considerably advanced 
eo theory, reduced the solar parallax to 14”, suggested per- 

; ations of the moon’s orbit as due to the disturbing action of 
ae Made observations of the tides, and investigated the ir- 

HORS 1 of motion of Jupiter and Saturn. 

HOR D'OEUVRE: see Foon PREPARATION. | 
valabl, SE (Equus caballus). The horse is an important and 
aticle ee of the Mammalia, For its zoological history the 
ie QUIDAE should be consulted; that on Horse RACING AND 
ee describes its speed development, this gift being the 
Die ae special attribute (see also HORSEMANSHIP AND 

Otigin The Present study is historical in the broad sense. 
Speculati and History.—The prehistory of the horse is largely 
gical Wve, the few clues being chiefly of a geological, archaeo- 
fans a zoological nature. The horse preceded man on earth by 
nes but little is known of its history previous to about 2000 
stage to Ta The zoological reconstruction of the horse ion 
ons hres has been made possible by the series of fossil ne e- 
atedatin rt in the trans-Mississippi region of the U.S., A 
tentury. Hee others discovered by the second half of the 20! 
Versial, ay the original habitat of the species remains contro- 
Whence min” school of speculation contends for central Asia, 
Alaska oe to North America crossed (hypothetically) a 
aes the | thence made their way south and eastward, where is 

Fe increased and multiplied, changed vastly in form an 
rae peared in some mysterious manner. Their presente 
ained unknown until discovery of the remains of the 
orse and his successors. Be this as it may, it appears that 
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the modern species descended from an Asiatic rather than an Amer- 
ican ancestor, the preferred theory pointing to the north central 
portion of Asia as the region where its rise took place, followed 
by its distribution throughout the world. 

This great equine migration divided into three main streams. 
One, moving eastward, resulted in the Chinese and other Mongol- 
oid types. Another, moving westward, crossed into Europe and 
there originated the vast hordes of primeval animals that eventually 
roamed almost the entire continent. The third and all-important 
one flowed to the southwest and found its way into Asia Minor 
and the neighbouring lands of Iran (Persia), India and Arabia, 
Ultimately it crossed into Egypt, then spread from that country 
along all of north Africa. At the same time it crossed from Asia 
Minor into Greece and spread along the northern shores of the 
Mediterranean. It was from the horses of this final migratory 
stream that the ancestors of almost all modern improved breeds 
came. The Chinese and other Mongoloid horses remained too 
remote to be of any influence outside their own habitats; the same 
was true of the north European hordes. The destinies of the genus 
were bound up with that of the Mediterranean civilization, of 
which the modern horse is the descendant. 

John Trotwood Moore, in a tribute to the horse, wrote: “Wher- 
ever man has left his footprint in the long ascent from barbarism 
to civilization we will find the hoofprint of the horse beside it.” 
According to western European mythology and folklore, all the 
great early civilizations arose among horse-owning, horse-breeding 
and horse-using nations; those in which the horse was either un- 
known or in the feral, or untamed, state were backward and no 
great forward movement of mankind was made without the as- 
sistance of the horse. So consistently was this the case that the 
glorified figure of “the man on horseback” became the symbol of 
power. The image of the horse was stamped upon man’s coinage, 
sculptured on his temples and even elevated to his pantheon and 
worshiped as divine. 

There were two channels through which the oriental horse, the 
Arabian and the Barb (Barbary), were distributed in northern 
Europe. The first led them northward through Greece, Mace- 
donia and the Gothic countries into the land of the Vandals. At 
the same time they were finding their way eastward to the region 
of the Huns and Scythians of Asia. The second channel was 
through the conquest of the Romans across the Alps into the coun- 
tries now known as France and the Low Countries near the North 
sea corresponding to the present nations of the Netherlands, Bel- 
gium, and parts of Germany. Previously, shaggy descendants of 
the horse of central Asia had constituted the equine population 
of this region. When the barbarians invaded the Roman empire, 
the vast number of horses which they possessed helped them to 
overthrow the Romans. The ages that followed witnessed the 
diffusion of oriental horses throughout the countries of northern 
Europe and the breeding of improved types. The most important 
of these was the “great horse,” which originated in the Low Coun- 
tries; its size and strength were required to carry the heavy load 
of the medieval knight in heavy armour. These horses, the an- 
cestors of modern draft breeds, were bred from the largest and 
most powerful of the northern European horses, but there was 
apparently an admixture of the oriental blood which the Romans 
had brought in. 

The crusades of the 12th and r3th centuries took the kings and 
nobility of northern Europe into the native land of the oriental 
horse. The speed and agility of these light horses so impressed 
the crusaders that large numbers were imported into England and 
France. The Moors took Arabian and Barb horses into Spain 
over a long period of time. They were crossed with the native 
stock and produced the superior horses of Spain that were sought 
after by other nations. The Spanish horses were taken to the 
Americas by the Spanish conquerors and settlers. Of oriental 
antecedents, they were the principal ancestors of the western 
equine population of both North and South America. They 
thrived in their new homes and multiplied into the numerous herds 
of the prairies and pampas. 

The new world, unlike the old, was never populated by hordes 
of wholly wild modern horses. The wild bands, known as mus- 
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tangs, cayuses or broncos, that became numerous on the American 
prairies were the descendants of the domestic horses imported 
from Spain. So they were never of the same primitive character 
as the truly wild horse of Europe and Asia. Not only did the 
conquistadors take horses from Spain, the English colonists also 
imported and bred good horses. The only truly wild horse remain- 
ing in the 20th century was Prjevalsky’s (or Przhevalski’s) horse, 
discovered in western Mongolia in the late 1870s—a small (12 
hands or 48 in.), rough, dun-coloured pony that was of wholly 
feral ancestry and habits. Specimens were acquired for many 
zoos. They are now apparently extinct in the wild. 

The modern horse spread throughout the habitable world be- 
cause of its capacity to withstand the extremes of climatic condi- 
tions and its adaptability to the uses of man. In these respects 
the horse has no equal. 

Classification.—No attempt has ever been made to classify all 
the breeds and types of horses of the world. There are several 
ways by which horses can be classified—by size, type, place of 
origin and use. The most common classification is division into 
draft horses, light horses and ponies. Light horses may be further 
divided into riding and driving types. However, there is a great 
overlapping of use as all light horses can be ridden, driven and 
used as light work horses. The coach horse is a blend between the 
two types with emphasis on style and height of action. 

Riding horses may be classified by type and training regardless 
of their breeding. So any of the light breeds may qualify as riding 
horses, Hunters are trained to jump under field conditions. While 
usually predominantly of Thoroughbred breeding, they may be 
American Saddle horses, Standardbreds, part Arabian and even of 
unknown breeding. 

Polo ponies are usually grade Thoroughbreds, that is, have one 
Thoroughbred parent. It is the nature of training that determines 
their classification (see also Poto). Stock horses are horses of 
suitable type and training to be efficient in working livestock un- 
der range conditions. Cutting horses are similar to stock horses 
‘but are more specifically trained to separate cattle. Roping horses 
are likewise stock horses but are trained for roping in rodeos, 
where winning is based upon catching and tying a calf or steer in 
the shortest possible time. In South America the Criollo (native 
Spanish type) and grade Thoroughbreds with a Criollo foundation 
are used as stock horses. Most countries of the Commonwealth 
of Nations use grade or pure 
Thoroughbred horses for both 
polo and stock horses. Canada 
uses some grade Thoroughbreds, 
but the Appaloosa and Quarter 
horse and Arabians have gained 
recognition as stock horses. 

The early horses were probably 
around 12 hands (48 inches) at 
the withers, and 14 hands was ex- 
ceptional. Some modern horses 
reach 17 hands and occasionally 
20 hands (80 inches). The Low 
Countries specialized in breeding 
for size, first forarmoured knights 
and later for draft horses. The 
Belgian is the main survival. 
Other draft breeds of France and 
England were likewise bred up 
from the old “great horse.” 
Large-scale use of heavy horses 
for farm and draft labour was 
specifically a United States devel- 
opment, although in England the 
draft breeds were extensively 

used on the farm and for dray 
horses in large cities. 

The primitive horse was of a 
prevailing dun-coloured coat. 
Bay is the standard horse colour 
among the older registered breeds 
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with brown, black, chestnut, gray and roan completing th 
Extensive efforts have been made to associate coat doli 
useful qualities such as speed, gameness and endurance, fy 
age-old folk proverb that “a good horse is always of a good 
retains its validity. 

All light breeds of horses are related to the Arabian, 
through the Thoroughbred. The Arabian is regarded as th 0 
breed. The Barb horse, of north Africa, is similar to the Ara 
in many characteristics and is probably related to the latter, 
Barb, along with other oriental horses, contributed to theo 
of the Thoroughbred when they were crossed in vario 
among themselves and with the light horses that were nal 
England. 

The Thoroughbreds in turn were used to improve the H 
Cleveland Bay and Yorkshire Coach horses of England. Ar 
contributed to the quality and the beauty of the head of the} 
pony, All Standardbred horses trace back to a gray Thorought 
stallion, Messenger, imported to the United States in 1788. 

The Thoroughbred sire, Denmark, is recorded as the foundatia 
stallion of the American Saddle horse, though most of the hors 
trace to him through his outstanding son, Gaines’ Denmark, th 
son of a pacing mare. The Arabian, and the Barb toa lesser 
tent, contributed more directly to the American breeds. The | 
American Quarter horse and the Tennessee Walking horse haie 
some Thoroughbred breeding. 

Horse Terms.—The term horse is used to designate a 
either stallion or gelding, as well as the whole species. A 
mally sexed male horse is a stallion, and an unsexed malea 
A female is a mare and her young is a foal, A male foal 
colt; a female foal is a filly. They are often called colt oF 
until mature, A stud is a place where horses are kept for 
purposes. A stallion kept for breeding purposes is called a 
horse. A small horse under 14.2 hands is a pony. A mule 
cross between an ass (q.v.) and a horse (see Mute). 

Character of the Horse.—The intelligence of the horse 
been appraised in widely different terms. Ordinarily it is t 
fourth among the “lower animals,” following the elephant; 
ape and the dog, but it is sometimes dropped to tenth or even 
in the scale. Its psychology is difficult to construe with any 
tense of exactitude, It is at once timid and courageous, afed 
ate and unfriendly, docile and ungovernable, hothead 
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tic, teachable and obtuse. As among human beings 

. L = 2 
others and sisters may be poles apart in temperament, though 
 jncertain families and tribes some traits are distinctly hereditary. 
fhe horse’s sensitiveness 1s extreme, its memory is long; it has a 
pendency to form habits difficult to eradicate, Authorities testify 
tat few horses are naturally vicious, and that those which be- 
ume so have been, with few exceptions, the victims of bad han- 
dling, especially as colts. ` Certain of their instincts are highly 
developed, such as their ability to find their way home when their 
masters cannot ; to become aware of unknown and unseen dangers; 
p detect the presence of water in deserts and barren wastes; to 
seriminate between enemies and friends at long range or close 
qurters. From time immemorial they have been exploited by 
man for his own benefit and often with wanton abuse; the Society 
for the Prevention of Cruelty to Animals was first inspired by 
iheir gross ill treatment. Being herbivores, they seldom attack 
ether man or animal. An exception is the stallion protecting 
mares and foals from the Carnivora. The maternal instinct in 
ee greene stong and mares will fight desperately to 

ten ir Nursing 1oals. 

Horses are customarily broken, either to saddle or to harness, 
when two years old—race horses usually as yearlings, the heavy 
a coos not ns: a Re oa en are gelded it is 
wually at an early age. Until the five-year-old season, the sexes 
dhssify as colts and fillies, then as stallions and mares. Full ma- 
turty is attained with the sixth year. It has become the custom 
todate the ages of all horses from Jan. 1 (in South America south 
= equator, July 1; in Australia and New Zealand, Aug. 1) of 

year in which foaling takes place. While yearling colts have 
begotten offspring, and yearling fillies been gotten with foal, suc- 
(éssful breeders never use animals of either sex until they are at 
least two or preferably three. The period of gestation for mares 
i11 months, While a single foal is the usual result of a mating, 
mares frequently produce twins and, rarely, triplets; only one is 
likely to survive. When both live they are usually weaklings. 
Normally mares continue fertile until past the age of 20, but 
‘ai are instances of maternity beyond 30. When used solely 

ae Aa or more foals each have been produced by many 
d mares. It is a popular belief that a horse at 20 years is 
Poesy equivalent in age to a man at 70, though there 
mie ani cases of horses living to the age of 50. 
ertility of stallions corresponds with that of mares, but 
arise aid cea og conic ancy eh Aaa 
Sí inbred strains, not ly the 
neath are often scanty foal getters. Breeders of race 
livin Ged restrict a sire to from 25 to 40 mares per season, 
ional i, at this improves the quality of the offspring, but a 
igorous sire in his prime may be allowed from 50 to 60, 
ea and common stock horses often cover 100 oF more. 
i nian, the patriarch of the breed of standard trotters, was 
Y overbred; at 1s years he covered 217 mares and got 148 
l From 13 t i P and got 
$24 foals 3 to 17, inclusive, he covered 823 mates gi 
? The., average of ros per season through five consecutive 
hid to be drain on his vitality, however, was so great that he 
init y retired from service one season and thereafter to be 
kia got more than 30 mares. Some famous progenitors 
bie had eeateAble controllers of both colour and form, others 
Hlances Progeny of all hues and shades, without family resem- 


ae 
il is n allowed to run wild and breed as nature prompts, horses 
tect eetate in size and type. Extremes of climate have similar 
a attribute an extent, stunting produced by environment becomes 
ver, afte cou heredity, like the size of the larger breeds. How- 
theek jt the size and type are established, they must be kept in 
Y selection, especially when the animals are moved to a 


Nore 
a tng utable environment, including sufficient feed. There 
Hit Were cy for Shetlands to grow larger and they possibly would 


not for rules limiting the size for registration. 
fine 2 conditions the horse remains healthy, hardy and 
ially the dage. It is susceptible to many diseases, however, 
tems, Unt ose of the respiratory, circulatory and digestive sys- 
ess starved, it is particular about food and often dainty; 
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it is strongly affected by quality and sudden changes in food or 
water. The more highly bred, the more easily its physical organi- 
zation becomes affected, but this is offset by the manner in which 
a hot-blooded horse will fight for its life and survive, when a cold- 
blooded horse, that is, one predominantly of draft-horse breeding, 
will succumb. Rangemen of the far western U.S. and Canada re- 
port that, in hard winters during which range horses obtain all 
their feed from natural sources, losses of the pure and part-bred 
light strains are much lower than those of heavy (cold) blood. 

By-Products of the Horse—The use of horseflesh for human 
food (hippophagy) was common among early mankind and still 
prevails in various countries, especially in time of scarcity or fam- 
ine. From horsehide, tanned and untanned, a wide diversity of 
articles are fabricated. In cruder civilizations these include tents, 
coverings for all sorts of receptacles, articles of clothing, harnesses, 
etc. In the middle ages shields and bucklers, the leather coats worn 
under chain armour, and other portions of the knight’s equipment 
were fashioned from it. Among numerous fine leathers derived 
from it was the elegant cordovan. In Greece and Rome the mane 
was used to ornament the helmets of warriors. In medieval and 
modern times the tail served as a battle standard among the Turks. 
Horsehair has been woven into fabrics for innumerable uses, among 
them the shirts worn by religious penitents. ‘The strings of fine 
violin bows are made of white horsehair of the highest grade. Glue 
is made from the tissues, bones and blood of the horse, and serum 
is obtained as a by-product. Gelatins used in photography and in 
foods are other derivatives. Mares’ milk is drunk by various prim- 
itive peoples and serves as the basis of kumiss, a fermented 
beverage of Mongolia. 


FEEDING AND CARING FOR HORSES 


The natural feed of horses is grass. Idle horses that graze nu- 
tritious grasses in large pastures have fewer respiratory and diges- 
tive disturbances than more closely confined animals. However, 
some grain is essential to produce firm muscles and enduring quali- 
ties. Grain supplements the grass or hay and provides a more 
complete diet for working horses. 

Hay usually provides sufficient calcium but may lack phosphorus. 
Calcium and phosphorus are essential for bone growth, protein 
for muscle growth. By-products of milling such as wheat bran, 
linseed meal, and soybean meal provide an abundance of phos- 
phorus. Therefore a little of these feeds will offset the lack of 
phosphorus and protein that may occur in winter range feeds. 

Horses are fed for long-time efficiency, For safety some bulk 
and a variety of feeds and, to insure sufficient consumption, pal- 
atable feeds should be provided. Horses do best when fed small 
amounts frequently according to age, type and amount of work, 
For efficiency grain is fed punctually three times a day. The bulk 
of the hay may be fed at night. 

Oats, the most satisfactory grain feed, are palatable, bulky and 
nutritious. Barley, widely used, should be ground or preferably 
rolled. Corn (maize) is extensively fed but lacks protein and min- 
erals, Grain sorghums may be used, but it is better to feed legume 
hay, to balance corn and grain sorghums. 

Hays may be legume (alfalfa, clover, soybean) or grass. Tim- 
othy, the standard grass hay, is palatable and safe but may lack 
protein and calcium. Legume hay has more protein, vitamin A, 
and calcium. It usually is included in the ration of young horses. 
Hay cut early has more protein, minerals and vitamins than late 
cut hay. Hay and grain should be free from mold and dust. 
Moldy feeds cause digestive trouble; musty, dusty hay is associ- 
ated with heaves. Horses will eat too much palatable hay; hence 
it may be necessary to limit hay for economy and health reasons. 

Horses doing heavy work should receive from 1.25 to 1.4 Ib. of 
concentrates and 1.0 lb. of hay per too lb. of weight. As the work 
lessens, the grain is decreased and the hay increased. Idle horses 
or horses doing light work may be fed only hay. 

Salt needs vary, but if salt is available, horses will adjust their 
requirements. Horses receiving a variety of good feed will seldom 
need a complicated and expensive mineral mixture. (See also 


FEEDS, ANIMAL.) 
Grooming helps the appearance of a horse. Use of comb and 
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brush eliminates the dead hair and dust and distributes the natural 
oil, resulting in a sleek appearance. The mane is brushed and 
trained to fall to the right side for most show horses, the left for 
stock horses. Some horses are shown with a roached (cropped) 
mane. The customs of the breed or show classes vary in this re- 
spect. 

The most vulnerable portion of the equine anatomy is the under- 
pinning. For more than 6,000 years, until the advent of the rail- 
road, the horse was the sole agency of rapid transit on land, yet 
its legs and feet remain its weakest parts. A broken leg, unless 
the fracture is slight and not above the ankle, usually necessitates 
destruction; if saved, the animal is thereafter a cripple. The use 
of the horseshoe to protect the hoof from breaking, splitting and 
shelling away dates back to antiquity, and its importance is at- 
tested by its having become a symbol of good luck; the axiom “no 
foot, no horse” is world-wide. The texture of the hoof is strongly 
affected by climatic conditions and the nature of the habitat. The 
Arabian, reared in the desert where the ground is rough and stony 
and the climate dry, has a remarkably tough and sound hoof, while 
breeds common to moist latitudes are much more susceptible to 
foot ailments. Under natural conditions, horses keep their feet 
worn down, and trimming is unnecessary. Confined horses should 
have their feet trimmed level so the frog makes contact with the 
ground-and the hoof and pastern are on the same straight axis. 
When horses are used, shoeing is necessary to protect their feet. 
Trimming may correct a faulty foot, especially of a young horse. 
After maturity, shoeing may alter the way of traveling but seldom 
corrects a natural fault. See also FARRIERY. (J. A. Gn.) 

Diseases of the Horse.—Skeletal and Muscular Defects —To 
allow proper utilization of the horse, it is essential that it remain 
sound of foot and limb. In part, this is dependent upon inherited 
characteristics, hence the emphasis placed upon conformation— 
the proper placement and development of the legs and body ana- 
tomical structures. Hard usage, especially when the horse is young, 
mineral imbalances in the feed, injuries and infection may also 
be responsible for defects. Some changes in the bones and tendon 
sheaths may be obvious without exciting lameness; others are 
definitely associated with lameness; sometimes it is difficult to de- 
tect the cause. 

Parasites, External—tIn certain areas, horses may be bothered 
by ticks. Depending upon the species of tick, stages in the life 
cycle may be completed on rodents or other animals with the horse 
as host for the adult. In others, as the spinose ear tick, only the 
horse is necessary as a host. Infection is picked up from vegeta- 
tion carrying the proper stage of tick. 

Mange in horses is caused by semimicroscopic mites. Infection 
may be spread by direct contact with infected animals and indi- 
rectly by blankets, harness, etc. Aside from the irritation and 
local changes in the skin, advanced cases may develop generalized 
symptoms of weakness. With neglect or where large numbers of 
horses are held together this may develop into a serious scourge. 

Lice on horses may be sucking or biting lice, the former being 
more injurious. Favourite locations are the mane and tailhead. 
Resultant irritation leads to rubbing, loss of hair and inflammation 
of the skin. 

Adult botflies (Gastrophilus spp.) are of considerable impor- 
tance due to the annoyance they cause horses. These flies deposit 
their eggs primarily on the hairs about the head, forelegs and chest 
wall, certain species having a predilection for a definite area. After 
a variable period, depending upon conditions, larvae develop. 
These are passively taken into the digestive tract by the horse's 
lips coming in contact with the hairs on which the eggs have been 
laid, or, with some species, this is an active process on the part of 
the larvae. On reaching the stomach the larvae attach to the wall 
and undergo developmental stages. After some ten months they 
pass out with the feces, although some species may fora time attach 
themselves to the wall of the rectum with resultant irritation lead- 

ing to tail rubbing. After evacuation from the body the larvae 
enter a pupal stage in the ground and reappear as adult flies within 
a few weeks. Considerable numbers of larvae may be maintained 
on the stomach wall in apparently normal individuals, but their 
presence is not harmless. 
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Parasites, Internal——Ascarids or roundworms 
serious problem in young horses; occasionally older 
seriously affected. Eggs from adult worms in th 
passed out with the feces. After a relatively short p 
they develop to the point where they are infectious, 
contaminated feed or water introduces the parasite: 
development migration through the lungs occurs b 
form appears in the intestine, Damage results from 
the developmental stage as well as from the aduli 
are easily recognized by their large size, 6 to 12 in, 

Practically all horses harbour numerous small wo: 
veniently may be grouped together as strongyles, a s 
“thread worms,” or Nematoda. (See Rounpwor,) 
is similar to that of the ascarids except that from 
ingested larvae enter the circulation. Numbers are’ 
the mesenteric artery in the abdomen and its branch 
ant damage, but many finally reach the intestinal 
penetrate to emerge as mature parasites. This 
may produce verminous colic, or, if the arteries of 
are involved, transient weakness or paralysis of tl 
addition, because of their large numbers and blood- 
constant drain is placed upon the host. Poor condi 
and death may result from heavy infestations. 

The oxyurids or pinworms are also common in 
rectum of horses. These moderate-sized worms, 
inches in length, may be seen passed in the feces or 
wall of the rectum, They are relatively harmless & 
irritation produced which frequently results in tail 

Parasites, Blood—Several blood parasites known 
somes appear in horses, Transfer is primarily by 
insects; in some this is merely a mechanical transf 
biological development in the vector occurs. Nagana 
mals, especially horses, in Africa producing fever, 
edema, anemia and emaciation, It is spread through! 
Glossina. spp. Í 

Surra, another of the trypanosomiases, occurs in 
and is transmitted by flies. Mal de caderas 
Trypanosoma equinum and occurs in South Ami 
caused by T. equiperdum, is the exception to insi 
as this disease is transmitted by coitus. Dourini 
ized by local inflammation of the external genital 0 
eruptions of the skin and symptoms of paralysis. 
at various times, become widespread. 

Infectious Diseases—The respiratory group in 
influenza and pleuropneumonia. Strangles is an al 
disease marked by pronounced nasal discharge, freq 
by swelling of the lymph nodes of the throat and 
other parts of the body, and in some instances 
Streptococcus equi is usually considered to be the 
organism is resistant to drying and other agents 80 
infected with pus containing the organism may 
for several months, Apparently healthy horses 
organism, and young animals, by close contact 
viduals, may develop the disease. The active 
especially serves as a source of infection by direct cO 
semination of the causative organism by contan 
pails, etc. Recovery from an attack usually confers: 
munity against strangles. Young animals in 
three years age group, being especially suscep” 
protected against exposure if at all possible. Inclem 
shipment and improper feeding and watering lower 
resistance. p. 

Equine influenza or shipping fever is an extrem! 
disease marked by high fever and depression. 

the eyes is usually associated with the disease 50 
is referred to as pink eye. Nasal catarrh and swollen 
may simulate the appearance of strangles. Edema 0) 
parts of the body may develop. Occasionally pan?? g 
ble with pandemics of human influenza occur, DU 
fection is not widespread and is apt to be mainta 
other centres where there is a continual turnover 1 
Horse population, Spread is probably air borne in 
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viral agent is also present in the saliva, urine, and semen, 
Transfer by coitus has been reported. 

Equine contagious pleuropneumonia is typically an acute, febrile 
disease marked by pneumonia and pleurisy. Many cases do not 
ogress to this point but resemble influenza. However, the dis- 
ease does not appear to be as infectious as influenza and also has 
a longer incubation period. It is frequently complicated by Strep- 
fococcus equi infection, although probably viral in nature. Trans- 
mission is by droplet infection. Recovery confers immunity of 
anunknown duration. 

Equine infectious anemia is an infectious disease of chronic 
mature, sometimes termed swamp fever because of its association 
with low-lying lands. Acute attacks characterized by fever, weak- 
ness, anemia and edema of the chest and belly are apt to occur 
during the summer months. Many such cases appear to recover 
only to relapse again at some later time. The causative agent is a 
yirus which experimentally has been found in the blood for long 
periods; it is also present in the body discharges. Spread appears 
to be chiefly by blood-sucking insects going from an infected to 
anoninfected animal. The symptoms, while suggestive, cannot 
always be relied upon for diagnosis, so that for an absolute diag- 
nosis blood from a suspected case must be injected into a normal 
animal to reproduce the disease, 

Infectious equine encephalomyelitis as the name indicates is an 
inflammation of the brain and spinal cord. Because of the dis- 
turbance in mental equilibrium it is popularly known as sleeping 
sickness. Early in the course of the disease the horse is inclined 
towalk aimlessly and to push against obstacles. Depression fol- 
lows and, with paralysis of muscles, the animal may go down and 
be unable to rise, Animals that recover may retain permanent 
damage to the brain and fail to have complete control over muscu- 
lar co-ordination. The cause is'a virus. In the U.S., the eastern 
type of virus appears east of the Appalachian mountains; west of 
the chain, the western type appears. . In South America, the Vene- 
welan virus is present. A similar disease, Borna disease, is seen 
in Germany, The American viruses are known also to affect hu- 
mans. (See also ENCEPHALITIS.) Originally importance was at- 
tached to the horse as a reservoir for human infection. Work with 
theeastern and western strains indicates mosquitoes to be the prime 
Vectors. Viremia is present for a short period only in the horse, 
and it is only during this time that the horse is capable of infecting 
Mosquitoes. However, a number of birds, both wild and domestic, 
Ba pa found to be inapparent carriers of the disease. : Ordi- 
P the. disease, transmitted by mosquitoes, smolders in these 
<< olrs and flares up in extensive epizootics in the horse only 

Conditions are suitable; See also VETERINARY SCIENCE. 
(J. F: Re.) 
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BREEDS OF HORSES 


The following breeds are grouped b; 

y types. i 
aene Breeds, —Arabian—The PEE is a beautiful horse 
lie distinguished by his type and style. The head is broad and 
Wis to a fine muzzle capable of great dilation. — The jaws are 
lagti ora prominent and expressive. The neck is of moderate 

e ang gracefully. arched. The tail is light and gaily carried. 
ain is small, seldom exceeding 15 hands and.1,050;/1b. in 
tt rar Tha colours are chestnut, gray and bay, a few being brown 
Bray fade, black, They are never spotted or pure white. The 
OU life 6s to white in old age, but the skin remains dark through- 
long use Their best gait is the gallop, which has been perfected by. 
cided i at the gallop in their native land. The Arabians are re- 
ttm Avy the stud books of different nations. Horses imported 
TERGA are usually accepted for registration and are desig- 
fini the suffix D.B., an abbreviation for desert bred. 

oughbred—The Thoroughbred, oldest of the improved 
‘Dplieg = the running race horse of England. The term is often 
breg, TO NY Purebred horse, Such usage is incorrect. The other 
The Thee be called purebred or registered, but not Thoroughbred. 
"ow and igh Dred represents the speed types. They are tall, nar- 

, Jon ight of leg and are characterized by refinement, long mus- 
lig, “nS: Slender necks, short backs, prominent withers and long 
height averages 16 hands but varies from 15 to 17 hands. 
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In breeding condition the animals vary from 1,000 to over 1,400 lb. 
The prevailing colour is bay with a few chestnuts, browns, blacks 
and grays. The Thoroughbred has a long, low, straight stride. The 
trot lacks the height and flexibility of the other light breeds. Their 
most perfect gait is the gallop. As the Thoroughbred was used 
in establishing other breeds, so they are still used in improving 
grade horses throughout the world. ‘The Thoroughbred is an in- 
ternational horse, found wherever racing is a sport. For a more 
detailed history of the Thoroughbred, see Horse RACING AND 
BREEDING. 

Standardbred—The Standardbred is a harness race horse that 
originated in the eastern part of the United States. The Thorough- 
bred was fused with other breeds and types to produce a light breed 
with remarkable speed at the trot or pace. They are called Stand- 
ardbreds because, when the breed was developing, they were re- 
quired to trot or pace a mile in a standard of time. The Standard- 
bred resembles the Thoroughbred in that it is light and narrow. 
However, they are usually longer in body, flatter of rib, lower to 
the ground and heavier of bone. Their weight and height varies a 
great deal, but they usually weigh 1,000 to 1,200 lb. and vary from 
15 to 164 hands. Bay is the dominant colour with brown, chest- 
nut, black and gray, In earlier races, heat racing prevailed, a heat 
being a dash or part of a race. It took three.and sometimes five 
heats to determine the winner. The type of racing and training 
developed stamina and enduring qualities, So they are a useful 
all-purpose horse. 

American Saddle Horse.—This is a breed of riding horse possess- 
ing several easy riding gaits, great vigour and style. They are the 
prevailing riding horse of horse shows in the United States. The 
Thoroughbred, Morgan, Standardbred, Arabian, pacers and easy 
riding horses of a mixed background contributed various qualities 
to this American breed, Selection for an easy riding gait, style 
and beauty, accompanied by line breeding (see ANIMAL BREEDING), 
helped shape them into a breed. This breed has a short, strong 
back and the barrel is more rounding than in most light breeds. 
The neck is long, slender and well arched; it blends smoothly into 
a well-shaped shoulder. The croup is long and almost level. They 
have most of the solid colours with limited white markings. They 
are shown under flat saddles as either three- or five-gaited horses. 
The three gaits are the walk, trot and canter. The five-gaited 
horse has these same three gaits plus the rack and one slow gait. 
The slow gait is usually the stepping pace but may be the running 
walk or foxtrot. The gaits are characterized by extreme anima- 
tion and collection. Three-gaited horses are shown with a roached 
(clipped, standing) mane and a clipped tail, Five-gaited horses 
are shown with a full mane and tail.: They may be used as pleasure 
horses, driving horses and quite often as hunters and jumpers. 

Morgan.—Once the most famous and widely disseminated breed 
in the United States, the Morgan receded into the background and 
for a while their breeding was supervised by the government. The 
breed was founded by a horse known as Justin Morgan, after his 
owner. He was born about 1789 and died in 1821, He was one of 
those equine progenitors of such rare prepotency that his indi- 
vidual stamp still persists. He stood about 14 hands high and was 
a compact, active, virile and stylish little horse whose pedigree 
was probably a blend of Thoroughbred and Arabian with some 
other elements. The modern Morgan averages about 15 hands in 
height and from 1,000 to 1,200 lb, in weight. They are a stylish 
attractive horse with smooth lines, small ears, expressive eyes and 
a nicely crested neck. They are an all-purpose horse though they 
lean toward the riding-horse type more than formerly. The num- 
ber of-registered horses is increasing. 

Tennessee Walking Horse.—This breed derives its name from 
the state of Tennessee and from its distinctive gait—the running 
walk. It is an older type, organized and recognized as a breed 
in 1935- In a broad sense, it originated from all the ancestors 
that could do a running walk, Allan F-1 (b. 1886), a Standardbred 
stallion with several crosses of Morgan breeding, had the greatest 
influence on the breed. The Walking horse is heavier and stouter, 
and lacks the refinement and style of the American saddle horse. 
The head is usually carried low. Some are more sloping in the 
croup and more curved in the hocks than other riding horses. They 
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average 15.2 hands in height and weigh from 1,000 to 1,400 lb. 
Some ponies derived from crossing with other breeds also will per- 
form a running-walk gait. The Walking horse has a quiet, even 
temperament, and perhaps because of this they are å long-lived 
breed. In colour they are flashy. The colours are black, chestnut, 
bay, brown, roan, gray, yellow and pure white. They are satis- 
factory as a general-purpose horse. The running walk is a natural 
gait that may be improved but not acquired by a horse without the 
natural ability. The gait is faster than a flat-footed walk, with a 
speed of six to eight miles an hour. The front foot strikes the 
ground an instant before the diagonal hind foot. The horse has a 
low, gliding, reaching action, the hind foot overstepping the print 
of the fore foot by several inches. The foot movement is accom- 
panied by a nodding head. The gait is pleasant to ride and easy on 
both the horse and the rider. The horse should also do a good 
walk and a slow, easy canter. 

American Quarter Horse——Although the breed association was 
organized in 1940, the breed itself represents an old type. The 
name was derived from its speed in quarter-mile races. The British 
North American colonies had short-distance running horses called 
quarter horses. The most prominent sire was Janus, an English 
stallion imported in 1756. With the advent of longer-distance 
racing, the type retreated into the background and finally found a 
home in the southwestern U.S. There it was kept alive by fron- 
tiersmen and cowboys in a desultory way until it became the sub- 
ject of organized promotion and publicity. It is commonly used by 
cowboys for cutting cattle from herds. Its ancestral elements are 
chiefly Thoroughbred with an admixture of the Spanish horse and 
other breeds of the range states. In type, the Quarter horse is a 
thick, short-muscled horse, varying in height from 14.1 to 15.2 
hands and in weight from 900 to 1,250 lb. In addition to the usual 
colours, buckskin, Palomino and grullo (smoky) colours exist, re- 
flecting the Spanish ancestry. Holders of most short-distance rec- 
ords are Thoroughbreds or Quarter horses with considerable 
Thoroughbred breeding. However, the fastest horses are not 
always the best for use under range conditions. 

Colour Breeds —Following the organization of the Palomino 
Horse association in 1935, other groups began registering horses by 
colour, additional associations being formed to record the following 
breeds: Albino, Pinto and Appaloosa. 

Palomino.—The Palomino is some shade of yellow or gold with 
a white or silver mane and tail. The colour does not breed true. 
Horses of proper colour, saddle-horse type and from at least one 
registered parent of several light breeds can be registered. Two 
associations register Palominos; their requirements are slightly 
different. This colour is popular for pleasure and parade classes. 
Their type and use depends upon their breeding and training. They 
may conform to the breed types of several light breeds. 

Albino—Foals are born pure white with a pink skin and re- 
main white throughout life. They conform to riding-horse type. 

Pinto.—This is Spanish for painted. Horses are registered on 
the basis of their colour pattern and light-horse conformation. 

Appaloosa.—The most popular of the colour breeds, with several 
colour patterns. The name derives from the Palouse river of Idaho 
and Washington state. Some have a solid colour except for a white 
patch over the hips, interspersed with small, round spots of the 
same colour as the body. Others may have a basic solid colour with 
white dots over the entire body, or may be white with coloured 
dots. They sprang from Spanish stock. The Nez Percé Indians 
of Idaho selected them for colour and using ability. After the 
breed association was formed, the quality was improved by crossing 
with other breeds, especially the Arabian. They are of stock-horse 
conformation and useful for many purposes. The breeders take 
great pride in the useful and enduring qualities of these horses. 

Ponies.—Shetland—The smallest, most numerous, and most 
popular of the pony breeds, Shetlands originated in the Shetland 
islands, 100 miles north of Scotland, where the feed is scanty and 
the climate severe. They are adapted to this environment. In the 

Shetland islands, they average about 10 hands and resemble minia- 
ture draft horses; in America lighter, more refined types are de- 
sired. They are of many colours, solid colours being preferred for 
show ponies, but spotted ponies being often preferred by children. 
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Shetlands are lively, courageous, hardy and long-liy 
be quite stubborn, but this may be avoided by prop 
Welsh—The Welsh descended from the native 
being improved by a dash of Arabian and Thorought 
About 12 hands tall, they may be used by man or 
possess considerable spirit and ability for their size. 
colours are preferred in Wales; cream and buckskin 
popular in the United States. 
Others. —Other ponies of England are the New For 
and Exmoor. These breeds were improved by use of 
and Thoroughbred sires. They lack the quality of 
are larger and taller. The United States has no- 
ponies, but small nondescript range horses are of pon; 
Coach Breeds.—These three breeds originated i 
The Cleveland Bay is a breed which is always bay 
Only minute white markings are permitted for re 
The Yorkshire Coach is related to the Clevelan 
Thoroughbred breeding which is reflected in more qua 
They are usually bay or brown in colour. Both the 
and Yorkshire Coach stand over 16 hands tall. They 
importance outside of their native regions. 

The Hackney is the most popular coach horse 
and high action, Their height is from 144 to 154 hi 
appearance is one of compactness and strength. 
strong, the croup level with a high carriage of tail. 
usually dark, but roan may be found. They are sho 
the larger shows of the United States. f 

Lipizzan Horse (Lipizzaner).—This breed d 
from the Austrian imperial stud at Lipizza, near 
a part of the Austro-Hungarian empire. The found: 
1580; detailed breeding records are available since 1) 
cestry was Spanish, Arabian and Berber. The six § 
Conversano, Neapolitano, Favory, Maestoso and 
named from their foundation sires. They are of i 
small stature with a long back, a short, thick neck 
conformation, The head with a Roman nose, in ¢ 
concave profile of the Arabian, and an attractive, 
lacks the refinement of most light breeds. The 
gray, bay and brown being but rarely found. Thep 
ble and high action qualifies them for the intricate 
movements of haute école (high school) horses, the 
which they have been bred. They are found to a) 
in countries that were originally a part of the Aus 
empire. A few have been exported to the United 

Heavy Breeds.—Belgian.—As the name sugi 
produced in Belgium and is the modern direct dese 
“great horse” of the middle ages developed in the Li 
Average height is 16 to 17 hands; weight 1,800 to 2 
eral colours exist, but in the U.S. light chestnuts oF 
flaxen manes and tails) and roans are preferred to’ 
It is a breed of remarkable uniformity of build, st 
traits. Extremely docile, patient and willing, the} 
in straight draft and farm work. + 

Clydesdale. —A breed native to Lanarkshire, 
watered by the river Clyde. The founder was 4 
brought in from England about 1715. Itis slightly 
Belgian or Percheron, though there are occasio 
mens. Average size is 16 to 165 hands; weight 1,700 
colour is very dark brown or bay, frequently blac 
of the founder. There are prominent white mal 

The Clydesdale is noted for its long and heavy 
pe ats both walking and trotting. It is esi 
work. 

Percheron.—Most famous of all modern draft t 
known as Percheron-Norman or Norman Percheron, j 
originated in the district'of La Perche, Normandy. | 1 
composite of the medieval “great horse,” the la 
gence or coach horse, and other strains with a lea 
ancestry which is indicated by the head, often of 
Arabian contours. Average size is 16 to 17. ad 
to 2,100 lb. Despite its bulk, it is very active ani 
Percheron excels for draft and agricultural purposes 
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Shire —This breed is native to the middle section of England. 
Jtis equal to the Belgian in weight but taller, In colour they re- 
gmble the Clydesdale but are less extensively marked with white. 
They are characterized by a greater abundance of hair, called 
feather, around the pastern than the Clydesdale. They are heavier, 
coarser, steeper of pastern and lack the quality of the Clydes- 
dale, They are farm and dray horses in England. This breed is 
not as popular in the United States as those breeds with less 

ther. 

Defi or Sufolk Punch.—The typically English heavy breed, 
originating in Suffolk and existing as far back as 1586. Another 
descendant of the medieval “great horse,” its vast bulk combined 
with singularly compact form led to the surname. Average height 
js16 to 164 hands, but there is a range of from 154 upward; weight 
from 1,600 to 2,000 lb. Colour is uniformly a dusty chestnut 
with faxen mane and tail; few white markings. Like the Per- 
theron, it often has a small, handsome head, testifying to oriental 
ancestry. It isa farm and not a dray type. The Suffolk, Clydes- 
tile and Shire are used almost exclusively in Great Britain in pref- 
erence to the Percheron and Belgian. (J. L. He.; J. A. GN.) 

Wild Horses.—The European tarpan was the true wild species 
of horses found over much of Europe. In the middle ages they 
existed in the wilder and more inaccessible regions of Europe. A 
fey survived until after 1900; they became extinct but a similar 
type has been produced by selective breeding. The “wild” horses 
of North and South America are feral horses or descendants of 
domestic horses that reverted to the wild state. 

Prjevalsky’s horse, which once roamed in great numbers in cen- 
tral Asia, is perhaps extinct in the wild. Zoo specimens are yel- 
lowish or light red in colour with a whitish muzzle. They usually 
havea dorsal stripe. The short, erect mane is without a foretop. 
The mane and tail are dark or black in colour. They are from 12 
fo 14 hands tall and resemble a large-headed, coarse, domestic 
ne a low withers blend into a narrow back almost level with 

withers. The croup is short and steep. 

Breed Associations.—Breed associations register horses that 
meet all the qualifications for registration and promote the re- 
spective breeds, A new association may admit horses that meet 
certain qualifications without the parents being registered. These 
fuallications may be type, colour, or speed. Standardbred horses, 
or example, were admitted to the registry if they could trot a 
mile in 2:30 or pace a mile in 2:25. The new associations may be 
aa as open associations. The older associations require that 
ton fa have : Ri pnd a and dam to qualify for registra- 

i are known as closed associations. 
oe the oldest association for registering horses is the Gen- 
pi ud Book of England. An Introduction to a General Stud 

Aa Published in 179x, and volume iin 1793. ‘The publishers 
Mabe records that had been accumulated in connection with 
Wij Sud ne in England in establishing the registry. The Gen- 

ve is ‘ah is recognized as the official registry for the — 
or pen oe peere have their own stud boo! 

? oroughbred horses. . 
i ae certificates of Thoroughbred horses in one nation 
ong a ed by all the other Thoroughbred registering 
met associations have been organized as new breeds developed. 
Sert as and addresses of some important ones are: es 
TEA Hbk (Thoroughbred), London; Shire ee gey, 
Glasgow lydesdale Horse Society of Great Britain 5 


A eee 
gysttalian Jockey Club, Sydney, Australia. 


Oi 7 
ae ippique Percheronne, Nogent-le-Rotron, France. Chevaux 
Lise Sang, Paris 

‘Associatj i 


Gesell 8 
sraehatt für 
Canadian Th 


go Eey Club (Thoro reds), New York; 
R% sociation, Arete Teas} United States Trotting 
Lafgstion, Columbus, Ohio; American Shetland Pony Club 
Sry Indiana; Arabian Horse Club Registry of America, Chi- 
TE Minois; Palomino Horse Breeders of America, Mineral Wells, 


i Appaloosa Horse Club, Moscow, Idaho. 
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HORSE POPULATION 

The number of horses of the world has been decreasing as a 
result of the competition of mechanized equipment. In much of 
Europe and Asia, the horse has given way to food-producing ani- 
mals. In the eastern half of the world, it is difficult to obtain 
accurate estimates of the horse population, but it is believed that 
the numbers remain about the same. The United States showed 
a pronounced decline from over 25,000,000 horses and mules in 
1920 to fewer than 3,000,000 in the 1960s. Other American coun- 
tries have shown less decline. 

Some of the leading horse-producing countries are France, 
1,400,000; Mexico, 4,200,000; and Brazil, 8,900,000. 

New Zealand reached a peak of 400,000 horses in 1911 and 
declined to about 100,000 by the 1960s. Great Britain had about 
160,000 horses and ponies, with the numbers still falling, and horse 
numbers in Australia and Canada have likewise declined. 

Horse numbers appear to be increasing in Turkey, Yugoslavia 
and Brazil. The U.S.S.R. and Poland have had a great interest in 
horse breeding and, since 1917, the Soviet Union has developed a 
few new breeds, 

Draft horses have declined more than light horses which are used 
for pleasure and sports. See EQUIDAE. 

See also references under “Horse” in the Index. (J. A. GN.) 

BrsriocraPHy.—W. R. Brown, The Horse of the Desert (1929); 
Judith, Lady Wentworth, The Authentic Arabian Horse and His De- 
scendants (1945); A. H. Sanders and Wayne Dinsmore, A History of 
the Percheron Horse (1917); P. D. Stong, Horses and Americans 
(1939) ; George Gaylord Simpson, Horses (1951) ; Harry D. Chamber- 
lin, Training Hunters, Jumpers and Hacks, 3rd ed. (1947) ; John Hervey, 
American Harness Racing (1948); Susanne (Emily Ellen Scharf), Fa- 
mous Saddle Horses (1932); D. J. Kays, The Horse (1953) ; Hilton M. 
Briggs, Modern Breeds of Livestock, rev. ed. (1958) ; John A. Gorman, 
The Western Horse, 4th ed. (1958); Frank B. Morrison, Feeds and 
Feeding, 22nd ed. (1956); I. A. Mason, A World Dictionary of Breeds, 
Types and Varieties of Livestock (1951); Ferencz Hutyra, Joseph 
Marek and Rudolph Manniger, Special Pathology and Therapeutics of 
the Diseases of Domestic Animals, 5th ed. (1946); D. H. Udall, The 
Practice of Veterinary Medicine, 6th ed. (1954) ; The Merck Veterinary 
Manual (1955); M. W. Henning, Animal Diseases in South Africa, 3rd 
ed. (1956) ; American Racing Manual, annual. 

(J. F. Rr.; J. L. He.; J. A. Gn.) 

HORSE CHESTNUT, the name of a tree, Aesculus hip- 
pocastanum (family Sapindaceae; listed by some authors as Hip- 
pocastanaceae), thought to be indigenous to Greece but now 
scattered throughout the temperate regions of the world. There 
are about 25 named species and varieties of the genus. A. hip- 
pocastanum in particular is called 
the common horse chestnut, but 
all are popularly known as buck- 
eye or horse chestnut. Several 
species are shrubby, as A. parvi- 
flora, A. discolor, A. neglecta and 
A. splendens, but the majority are 
rapid-growing, pyramidal trees 
attaining a height of 60 ft. or 
more. They thrive well in moist 
sandy loam. The buds, conspicu- 
ous for their size, are in some 
species protected by a coat of 
viscous substance impervious to 
water. The buckeyes are decidu- 
ous with large palmately com- 
pound leaves, and white, red or 
yellow flowers in terminal pan- 
icles. They blossom in May or 
June, and the fruit, superficially 
resembling the sweet chestnut, 
ripens in mid-October. 

There is some disagreement as to uses to which the fruit can be 
put, some authorities even maintaining that it is poisonous. A. 
glabra, the American buckeye, in particular, is thought to have 
poisonous seeds and leaves. Most of the species have bitter fla- 
voured seeds and bark, the bark being used for tanning. A. cali- 
fornica, A. turbinata and A. octandra are known to bear edible 
seeds, which are used as sweet chestnuts. The wood of the horse 
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chestnut is not particularly useful, but as ornamentals both trees 
and shrubs are very valuable. (P.W. Z.; E. S. Hr.) 

HORSEFLY, the common name of the members of the family 
Tabanidae of the order Diptera, but more specifically any member 
of the genus Tabanus. The female flies suck blood and their bite is 
most painful. Some other members of the family are called gadfly, 
cleg and breezes. See FLY. (C.H. Cn.; X.) 

HORSE GUARDS, ROYAL: see Guaros AND HoUsE- 
HOLD TRooPS. 

HORSE MACKEREL, a name loosely applied to any of sev- 
eral large fishes of the family Scrombidae (bluefin tuna, some 
bonitos) but more restricted to a large mackerellike fish of the 
family Carangidae (jacks, scads and pompanos), Trachurus 
trachurus, the Atlantic horse mackerel or saurel, more common on 
the European coast than on the American. Related forms, the 
jack mackerel (T. symmetricus) and the rough scad (T. lathami), 
are found along the American Pacific coast. All carangids are 
swift swimmers and most are excellent food fish. See also Fis: 
Survey of the Bony Fishes: Mackerels, Tunas, Billfishes, etc. 

HORSEMANSHIP AND RIDING, the art of training, 
riding and handling horses. Throughout history the man on horse- 
back has been awarded respect and clothed in an aura of glamour 
and adventure—from king to cowboy, from cavalryman to jockey, 
from polo player to trail rider. Horsemanship and riding are not 
always synonymous, A good rider may be a poor horseman—too 
rough, too impatient and lacking in understanding of and sympathy 
for the horse. A good horseman—knowledgeable, patient, under- 
standing—may lack boldness and decision and not ride as well as 
he might. For description and characteristics of various riding 
horses see Horse, See also Horse RACING AND BREEDING; HUNT- 
ING; Poro. 


FUNDAMENTALS 


Good horsemanship requires that the rider control and guide his 
horse with the greatest effectiveness and least effort and with 
maximum co-operation of the horse. 

The Seat.—A good seat is a position on the horse that will 
facilitate the rider’s control and guidance of the horse, accomplish- 
ment of the task to be performed and security on the horse, while 
permitting it to move naturally and freely. A good seat is char- 
acterized by suppleness, ease, comfort and relaxation on the part 
of both horse and rider. The rider maintains his seat primarily 
by balance; he increases his grip only to restore his balance. De- 
tails of the seat are adjusted to the particular task at hand (racing, 
working stock, showing, polo, fox hunting, hacking, trail riding, 
riding in a parade, etc,), and to the conformation of the horse and 
of the rider. 

Posting.—At the trot the rider may either “sit” or “post.” 
When he sits—and this is practised only at a slow or collected trot 
—he remains in the saddle and is bounced slightly as the horse 
springs from one diagonal pair of legs to the other. When he 
posts, he leans a little forward and rises out of the saddle with more 
of his weight on the stirrup irons as one or the other diagonal pair 
leaves the ground. (Actually he allows himself to be impelled 
upward by the thrust of the horse’s hind leg.) Posting, also re- 
ferred to as “rising to the trot,” reduces the impact of the trot on 
both horse and rider. 


THE HORSE’S MOVEMENTS (GAITS) 


Generally all riding horses, whatever their intended use, will be 
trained to walk, trot, canter and gallop on both leads (that is, 
so that the feet on either the right or left side strike the ground 
in front of those on the other side) and to change from any one 
of these primary and natural gaits to another; to turn to the left 
and right and about at each of these gaits; to halt from any of the 
primary gaits and to take-off again at any gait; to rein back; and 
to stand quietly while the rider mounts and dismounts. 

The walk is a four-beat gait. The feet are raised and planted 
successively in the order in which they are raised—right hind, 
right fore, left hind, left fore. Alternately two or three feet are 
on the ground at the same time. 

The trot is a two-beat gait. The feet are lifted and strike the 
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ground in diagonal pairs—the right hind and left fore alm 

simultaneously; then the left hind and right fore. As the hy ost 
springs from one diagonal pair of legs to the other, all of ig 
are off the ground. eet 

The canter is a three-beat gait, followed by a period of s 
sion when all feet are off the ground. The order is: right hin 
left hind and right fore almost simultaneously, then the left fore 
followed by the period of suspension, In this instance, the hore 
would be on the left lead. If the right forefoot is the last to ley 
the ground, the horse is on the right lead. 

The gallop is an accelerated canter; the movement is the same 
as a canter. 

Acquired or inbred gaits include the pace, a two-beat gait in 
which the legs on either side move together. The foxtrot, running 
walk, single foot and amble are smooth, easy, four-beat gaits, a 
combining, with variations, some of the movements of a fast walk 
and a slow trot. The rack is a fast four-beat gait in which the 
lateral legs move almost simultaneously, the hind foot on either | 
side striking the ground slightly before the forefoot. The slow 
gait (or stepping pace) is a slow, collected rack characterized bya 
slight swaying from side to side and animation of the forehand, 

After a horse is accomplished in the primary requirements, it 
may move on to advanced and specialized training to include col- 
lection and extension at all gaits; turns on the forehand (thatpat 
of the horse which is in front of the rider) and hindquarters; work 
ing in small circles, serpentines and figure eights; departing from 
a halt at a canter on the desired lead; change of lead without com 
ing to a halt (flying change of lead); advanced schooling move | 
ments (see Dressage, below); neck reining (for polo’ and stock 
work); jumping obstacles of various heights and widths; running 
at the greatest speed; crossing streams; galloping cross-country; 
and the special requirements for special work or sport. 

Training a horse, generally referred to as “schooling,” requires 
considerable patience, tact, knowledge, experience, consistency and 
understanding of the horse’s mentality and temperament: | 

The chief characteristics of the horse's mentality and tempett 
ment are a keen and long memory, timidity and fear of the w 
known and unfamiliar, Horsemen understand that a horse pt 
forms, obeys and is willing because it has developed confidence 
knows what is expected of it; and, conversely, it panics, resists 
behaves badly, with few exceptions, only when it is confu N 
to what is required of it or when it is afraid. Because of the his 
strong association between cause and effect, training is based on 
system of prompt rewards and punishments. 


CONTROL AND GUIDANCE 


Good horsemanship is displayed largely through the ue d 
suitable bits and the effective application of the correct aids: 

Bits.—There are two basic types of bits. The's sci 
bridoon or bradoon), which may be jointed, twisted or Sa | 
and made of rubber, metal or wire, is a single bit with eek 
applied and released through one pair of reins; there 1$ te 
The curb (or “bit”) is set horizontally between two Bee 
tical metal to form an elongated H, with a curb chain C pe 
attached. This provides shanks which may be made to sti 
sure on the lower outside of the horse’s mouth, through nal 
of the chain or strap. Frequently the two—curb and Stay, 
bit and bridoon)—are combined into a single bit, the : tom of 
latter has rings for the reins at its ends and at the bot “utd mi 
shank; it is a sort of combination in one piece of je 
snaffle. alled & pot 

Bits are sometimes made more severe by a hump, bout 
in the middle. The action of the bit may be intensthe t $ dnt 
of relatively long shanks, a tight curb rein, a high Pr moth ad | 


reins. The bridle holds the bit (or bits) in the horse $ he r | 
provides means for adjusting the position of the bit at the et | 
essentially a part of the bridle, are attached to rings.‘ ps am! | 


variations e je 
but vari w 


of the bit. There are many types of bridles, guidano 


them do not, in general, affect the control and : 
horse. (See also HARNESS AND SADDLERY.) -qs for control 

Aids.—There are four generally recognized aids hee it, @ 
and guiding a horse and transmitting the rider's will 
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it in motion and to direct, regu- 
late and restrain its motion. 
These are: (1) the rider’s hands, 


FT HAND 

TONERED SLIGHTLY which ‘control the bit(s) and 
oe reins; (2) the rider’s legs; S the 
rider’s use of his weight; and (4) 
i the rider’s voice. These are the 
| Ricttwen® natural aids. Artificial aids in- 
aay = clude spurs, whips or crops, spe- 
POSITION OF -- cial nosebands and reins, and 
ROER'S LEGS martingales (to keep a horse from 

tossing its head). 
Reins —The rider’s hands re- 
strain and guide the horse through 


the application and relaxation of 
pressure and tension on the bit in 
the horse’s mouth by means of the 
reins. The controlling principle 
in the use of the reins is to push 
the horse onto the bit with the 
legs and not to pull the horse back 
with the bit. The reins are used 
FIG. RIGHT LEADING (OPENING) in five basic actions or effects: 
E d Leading (or opening) rein—The 
min is carried to the side and slightly to the front with no tension 
pis rear; used to turn the horse to the right or left on a large 
circle, 

Direct rein of opposition.—The rein is held slightly to the side and 
drawn to the rear; used to turn the 
horse to the right or left on a small 
and sharp circle. 

Bearing (or neck) rein —The rein 
raised and carried forward against 
the neck toward the opposite side; 
ued to change direction when the 
tins are held in one hand and the 
change is made at speed. (In the 
early stages of training this is usu- 
ally combined with a leading rein 
on the opposite side.) 
pete rein of opposition—in 
tont of the withers—One hand is 
pa slightly to carry the rein 

SS the horse’s neck toward the 
a side—in front of the with- 
Rie Pressure to that side and 
ik tear. The other hand is pas- 


fi, 1-5 FROM *THE CAVALRY MANUAL OF 
JORSEMANSHIP-AND HORSEMASTERSHIP® EDITED 
M GORDON WRIGHT, AND ILLUSTRATIONS BY 
su SAVITT, 1962 BY GORDON WRIGHT, 
uusteations © 1962 BY SAM SAVITT. RE- 
MUTED BY PERMISSION OF DOUBLEDAY & 
CONRAN, INC. 


LEFT HAND. PASSIVE 
LOW, BESIDE THE 
SHOULDER 


“|| RIGHT HAND 
ACTIVE 


LEFT LEG 
NORMALLY 
PASSIVE 


ACTIVE 


T the left indire ori 
i ct rein is used, 
hore’ muzzle is turned slightly 
nd Ae and rear (while the left 
le hor: carried to the right across 
igl ada neck, with tension to the 
es the horse to turn 
ee This rein is used when the horse, moving, is to turn 
t presye degree of sharpness of the turn depending on the amount 
ue on the rein, 
ect rein of opposition—in rear of the withers—One hand ap- 
plies pressure toward the rear in the 
direction of the horse’s opposite hip, 
but does not cross the ni The 
other hand is passive. The horse’s 
head is turned to the desired side 
and rear, its neck and spine curved 
to that side, forcing the mass of the 
horse against the opposite hip and 
hind leg, and increasing the weight 
borne by the opposite shoulder. 
This rein effect is used to move the 
horse in the opposite direction while 
advancing. For example, if the 
right indirect rein is applied in rear 
of the withers, the horse would 
move to the left front at an angle 
of about 45°. ee 
Use of Legs—The rider's legs 
are used equally to induce for- 
ward movement, an accelerated 
gait and increased impulsion. 
One leg is used with greater force 
than the other to displace the 
haunches in the opposite direc- 


FIG, 2.—RIGHT DIRECT REIN OF OP- 
POSITION 


RIGHT HAND 
NORMALLY PASSIVE 


LEGS 
KEEP HORSE AT 
DESIRED GAIT 


Fig. 
pe 
tty LEFT BEARING (NECK) 


tion. In general the rider’s legs 
control the horse’s haunches, 

Use of Weight—tThe rider’s 
use of his weight in controlling 
and guiding the horse is primarily 
a function of the seat or style of 
riding employed and the saddle 
designed for that seat (see be- 
low). The rider endeavours at all 
times to keep his weight in bal- 
ance with the horse—his centre of 
gravity over that of the horse. 
This is done by increasing the for- 
ward inclination of the body from 
the hips as the gait and pace in- 
crease. 


RIGHT HAND 
PASSIVE 


LEGS 
ACT AS NEEDED 


SEATS 


S There are many styles of rid- pic, 4—LEFT INDIRECT REIN OF OP- 
ing, generally referred to as seats. position, IN FRONT OF WITHERS 
Variations in the seat depend bas- 

ically on the purpose for which the horse is ridden—the seat em- 
ployed by a jockey on a Thoroughbred race horse is very different 
from that characteristic of a cowhand working on the cattle range 
—and both differ from that favoured by most fox hunters. On 
endurance and long-distance trail rides, hacking cross-country and 
on trails, the seat and tack to which the horse and rider are accus- 
tomed are used. 

Forward.—The forward seat, with minor modifications, also is 
called the balanced, military, hunting or modern hunting, and 
jumping seat; the terms are used somewhat interchangeably. This 
is probably the most popular seat with riders on flat or English- 
type saddles. It is used by fox hunters, cross-country riders, riders 
showing over jumps, the horse cavalry of most nations, and, of 
course, in hunting seat equitation classes at horse shows. This 
seat is forward as compared with the seat characteristic of fox 
hunters in England and the United States up to about the 1920s, 
and not nearly so forward as that used by jockeys racing Thorough- 
breds. 

Using this seat, the rider sits forward in the saddle, resting on 
the pelvic bones rather than on the fleshy part of the buttocks; 
there is a good bend of the knees, the legs are slightly back, calves 
in contact with the horse, knee covering the toe, the stirrups com- 
paratively short and hanging straight; the ankles are flexed inward 
with heels well down, toes outward to press the calves, knees and 
thighs against the saddle; balls of the feet on the treads of, and 
against, the insides of the stirrup irons. The body is inclined 
more and more forward as the gaits and pace increase and as the 
height and spread of obstacles jumped are extended. Normal con- 
tact is maintained with the crotch, lower thighs and upper legs, 
but at speed and in jumping, the rider is out of the saddle, his 
weight largely supported by the stirrups. The upper arms are by 
the sides, forearms extended nat- 
urally so that there is a declining 
straight line from the elbows 
through the wrists, hands and 
reins to the bit. The hands are in 
front of the withers, separated 
about eight inches, thumbs on 
top. Light contact is maintained 
with the horse’s mouth at all 
times and the hands “follow” the 
horse’s extension of its head. 
Eyes are up, chest lifted and 
shoulders back. The rider is for- 
ward, balanced, supple, secured, 
at ease and alert. The rider rises 
(posts) at the ordinary and ex- 
tended trot, but sits at the slow 
or collected trot. 

Classical or Academie.—The 
classical or academic seat, used 
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FIG. 5.—RIGHT INDIRECT REIN OF 
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BY COURTESY OF AMERICAN HORSE SHOWS ASSOCIATION 
THE FORWARD OR *‘JUMPING'’ SEAT 


in elementary dressage and haute école, requires the rider to sit 
deep in the middle of the saddle, his body erect and supple; the 
knees are bent slightly, insides of the thighs against the saddle, 
the legs below the knees hanging naturally and in light contact 
with the horse, the stirrup leathers vertical and long (the stirrup 
treads just below the anklebones); the forward part of the balls 
of the feet rest on the stirrup with toes straight and heels only 
slightly depressed; the upper arms are close to the body, the 
forearms straight and nearly level from the elbows to the bit; 
the hands are held over or a little behind the withers (about four 
inches from the rider’s body) and near together, quiet, and in light 
and constant contact with the horse’s mouth; the head is erect. 
This seat emphasizes facility in the maximum, yet quiet and in- 
conspicuous, use of the aids. 

Stock Saddle.—The stock saddle seat (in the United States, 
also western) is used by ranchers, rodeo performers and show, 
pleasure and trail riders using a stock saddle and associated equip- 
ment. The stock saddle was designed for the special requirements 
of working cattle. Its features are the pommel horn, to which a 
rope can be made fast; the high cantle to lean against during a 
hard day’s work; the deep seat for comfort and additional security 
on horses not too well broken; the tree, or frame, designed to ac- 
commodate a blanket or pad to ease the weight on the horse’s 
back; the long, straight-hung stirrups to facilitate roping (and 
along with the high cantle to compensate for the inability to lean 
forward because of the pommel horn). 

The seat, in turn, conforms to the saddle and to the work for 
which it was designed. The rider’s legs hang straight and slightly 
forward or are bent slightly at the knees, with the weight of the 
body directly over the balls of the feet; the heels are slightly 
lower than the toes, the balls of the feet on the treads of the 
stirrups; the body is erect but comfortable, relaxed and flexible; 
the arms are next to the body, bent at the elbows. The reins are 
held in one hand, which is fully around them, and above and as 
close to the pommel as is practicable; the free arm is straight 
down. The rider does not post at the trot (jog). 

Saddle Horse or Show Ring.—This seat is used when riding 
for pleasure and showing the American Saddle horse, the Tennessee 
Walking horse and, generally, the Morgan horse and, in the United 
States, when riding Arabian horses English style (as opposed to 
western). The saddle seat is recognized by the relatively long 
stirrups with a slight bend of the knees; the balls of the feet rest- 
ing on the stirrup irons; an erect body, square shoulders, eyes that 
look straight forward; the hands held relatively high above the 
horse’s withers (the height depending on where and how the horse 
carries its head) in an easy position between the perpendicular and 
horizontal (to the saddle); a barely perceptible rise (post) at the 
trot; a close seat, going with the horse at the canter, steady in 

the saddle and legs straight down; at the slow gait, smooth in the 
saddle, legs down and slightly back; hands a little lower, at the 
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tack, The rider is in the centre of the saddle, but, in comp 
with the hunting seat, appears to sit further to the rear 

Flat Racing.—This seat is exaggerated forward with i 
tremely short stirrup; the jockey’s head is practically op 
horse’s neck, his hands alongside it. When it was first Dd 
about the turn of the century, by the famous and Tapula t 
s ; 8 
jockey Tod Sloan, the seat was described as “a monkey ong stick” 
This seat is used by jockeys on racing Thoroughbreds on the ft 
throughout the world. It tends to be more extreme in the Unite 
States than in other countries. Some jockeys ride with the inside 
stirrups a little longer than the outside (this is called acey-deuc) 
to equalize their weight on the turns. 

Steeplechase.—The steeplechase seat varies from the flat ne 
ing seat chiefly in that the stirrup leathers are considerably longer 
and from the forward seat in that, when negotiating the obstacly 
on the course, the rider’s legs are well forward, braced against the 
stirrup irons (‘feet on the dashboard”) while their bodies ar 
erect or leaning slightly back. Considering the speed at which high 
obstacles are taken, the hazard of a fall and the necessity of 
negotiating obstacles with a sizable drop on the far side (notablyin 
the Grand National, at Aintree, Eng.), the adoption of this seat 
is understandable, 

Substantially this same seat is used by some riders who hae 
participated in fox hunting for a number of years, 

Sidesaddle.—The sidesaddle and the sidesaddle seat are classit, 
The sidesaddle has been referred to as the saddle of queens. For 
centuries it was the only way a woman would ride, Modem 
women, with a few exceptions in the hunting field, show ring and 
park, ride astride; but they have only been doing so (in public, at 
any rate) for perhaps 50 years. 7 

Using a sidesaddle, the rider rests the right leg firmly agains 
the pommel above the knee; the lower part of the left leg falls ina 
straight line, also firmly against the saddle, and-rests in the single 
stirrup, heel down. The spine is directly over the horse’s backbone, 
shoulders level and square, hips square. At the trot the rider 
rises on the right leg with no sidewise motion, The hands are 
held as they would be if riding astride, with due allowance fot 
the height of the pommel. 


Bareback.—The bareback seat is natural, The legs and fet 


hang freely, the toes pointing slightly downward. Contact is malt 
tained throughout the thighs, knees and calves. The body is 
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COURTESY OF CALIFORNIA STATE POLYTECHNIC COLLEGE 
CORRECT SEAT FOR THE ENGLISH SADDLE 


at the halt, walk and trot, inclined slightly forward at the canter 
and gallop, 


INFLUENCES ON STYLES 


Factors influencing the style of riding and the standard of horse- 
manship have been, over the years, varied and numerous. One of 
the chief of these has been the use of the horse, which has changed 
seatly within the 20th century. As the use to be made of the 
horse determines the breed selected and the nature of its training, 
0 does it largely influence the style of riding and the standard 
ot horsemanship, whether in sport, in war or for utilitarian pur- 
hoses. The occupation, wealth and interests of the horseman also 
termine, to some extent, the use of the horse: on the one hand 
or utility, or simple pleasure and exercise (the one-horse back- 
Jrd stable or patron of riding academies), and on the other for 
Port, for show or other competition, or for profit (racing and 
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€s. Several “junior cavalry” organizations and some military 


te facte, academies and public stables must be included among 
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t the horse. i 
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m of horsemanship and riding. 


N 


FII 


DRESSAGE 

Dressage (French “training”) covers a wide range of training 
from fundamental basic schooling and programmed rides to classic 
haute école or high school. Basically it is systematic, progressive 
training to achieve balance, suppleness and obedience with the 
purpose of improving and facilitating the horse’s performance of 
normal tasks. When the advanced training stage is reached, dres- 
sage may become an objective in itself, “grand dressage.” 

Grand dressage is a system of training movements in which the 
horse’s gaits are shortened and raised by bringing the balance 
rearward to lighten the forehand, thus giving special agility in a 
limited space. This is done without sacrificing extension and free 
movement. The desired result is that the horse will be keen but 
submissive and balance itself with the weight of the rider without 
undue strain on any set of joints or muscles. The over-all objec- 
tive is to enable the horse to comply easily and willingly with the 
demands of the rider and at the same time to improve the horse’s 
pace and bearing. 

Grand dressage is generally divided into elementary training 
(campagne) and haute école, the art of riding in its highest form 
and in accordance with classic principles. 

Elementary training consists of teaching the horse, usually and 
preferably a young one, obedience to the aids, balance and relaxa- 
tion. Starting with the horse on a longe line, or training rope, and 
then under the.saddle, the horse is taught basic and natural move- 
ments, especially on a straight line, with some collection and ex- 
tension of gaits, half and full halts, backing, turns, movements 
on two tracks (moving diagonally to the side and forward), basic 
figures, the counter canter (also termed false lead) -and flying 
changes of lead. 

In haute école, the horse’s natural movements are developed to 
the greatest perfection, It moves in almost perfect balance and 
precision; walks, trots and canters in highest collection and ex- 
tension; obedience to its rider’s wishes is prompt and flawless. 
Typical haute école movements include a collected flying change 
of leads; the pirouette, a turn on the haunches in four or five 
strides at a collected canter; the piaffe, a trot in place; the pas- 
sage, a very collected, cadenced, high-stepping trot, with the im- 
pulsion more upward than forward; the levade, in which the horse 
raises and draws in its forelegs, standing balanced on its bent 
hind legs; the courbette (curvet), a jump forward at the levade; 
the capriole, in which the horse jumps straight upward, with its 
forelegs drawn in, kicking back with its hind legs horizontal, and 
lands again in the same spot from which it took off. 


JUMPING 


Schooling Over Jumps.—The horse is a natural free jumper; 
but if ridden, schooling becomes necessary. Training is started 
in an enclosed level area by walking the horse, preferably in a 
snaffle, over a number of wooden bars or poles laid flat on the 
ground. When the horse has become accustomed to this, its speed 
is increased. As it progresses, a small jump (usually not more 
than two feet) is placed at the end of the row of poles, The 
horse is then schooled, first at a trot and then at a canter, over 
a series of obstacles systematically raised and spaced irregularly. 
The object is to teach the horse: (1) to keep its head down; (2) 
to approach an obstacle at a quiet and collected yet energetic pace; 
(3) to decide how and where to take-off; and (4) after landing 
to proceed quietly to the next obstacle. The horse should be 
thoroughly confident over every jump before it is raised and should 
be familiarized with a variety of obstacles. 

The most sensitive parts of the horse when ridden are the mouth 
and the loins, particularly in jumping. The rider’s hands control 
the forehand while his legs act on the hindquarters. As speed is 
increased the seat is raised slightly from the saddle, with the back 
straight and the trunk and hands forward, the lower thighs and 
the knees taking the weight of the body and gripping the saddle, 
leaving the legs from the knees down free for impulsion. Contact 
with the mouth is maintained evenly and continually, the rider 
conforming with every movement of his mount as the horse’s head 
goes forward after take-off, to “drink” out of the obstacle, and 
as it is retracted on landing, the hands always moving in line with 
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the horse’s shoulder. In order to give complete freedom to the 
hindquarters and to the hocks, the rider does not sit back in the 
saddle until at least two strides after landing. Sometimes a neck 
strap is used to hold onto so that the reins can be dropped if the 
horse hesitates or if the rider feels he may be left behind; this en- 
ables the rider to go with the horse, still leaving the loins clear 
while not disturbing the mouth. 

Show Jumping.—Only thoroughly trained riders and horses 
compete. Very strenuous effort is required of the horse, as well as 
of the rider, who does not by any of his actions give his mount 
the impression that something out of the ordinary is impending. 
If possible the horse is warmed up by at least a half-hour’s walk- 
ing and trotting before entering the ring. The horse is guided 
toward the exact centre of every obstacle, the rider looking straight 
ahead and not looking round after take-off for any reason, as that 
might unbalance the horse. The broader the obstacle the greater 
the speed of approach. Although a few experienced riders can 
adjust the horse’s stride for a correct take-off, this should not be 
necessary with a well-schooled horse. The rider is always ready to 
conform with every action of the horse, the only assistance neces- 
sary being that of direction and increasing or decreasing speed ac- 
cording to the obstacle. (See also Seats, above.) 


HISTORY 


Through the ages horses have been ridden, of necessity, as a 
means of transport, for hunting and to carry warriors into com- 
bat—and by the leisure classes as a form of diversion, for exercise, 
sport and pleasure. The owners of riding horses have been, in large 
part, relatively wealthy members of the upper classes, and the 
ownership of riding horses denoted and provided status. To some 
extent this is still so. 

Horsemanship and riding have a long history—sculpture, draw- 
ings, tapestries and paintings of men (and women) on horseback 
and comments on the art of horsemanship go back to well before 
the Christian era. 

The oldest known records are the chiseled stone tablets of the 
Hittites, dating from about 1400 B.c. The Egyptians, Assyrians 
and Greeks also provided proof of their excellence in horsemanship 
hundreds of years before Christ, as did the Mongols, the Chinese 
and the Persians. The classic work on horsemanship of the pre- 
Christian era was Xenophon’s clear and detailed treatise Hippike, 
written about 400 B.c. Many of his thoughts on training the horse 
are still valid. The ancients, like the American Indians, rode bare- 
back, and in many instances without a bridle, so that both hands 
might be engaged in the use of a bow and arrow. (The horse was 
controlled with knee pressure and the distribution of the rider’s 
weight.) 

The use of the saddle and stirrups was introduced in the 4th 
century A.D., along with a seat characterized by long stirrup 
leathers, straight legs, the rider in the middle of the saddle “seated” 
on his crotch, gripping with his thighs and knees. This seat was 
well suited to knights in armour and was used in Europe through- 
out the middle ages. The Arabs, the Mongols and the Persians 

(not so much encumbered by armour) rode with a somewhat 
shorter stirrup and relied more on balance than on grip. 

During the middle ages there was little study of or advance in 
the art of horsemanship. Knights in heavy armour jousted, tilted 
and crusaded, heralding and perpetuating the age of chivalry (de- 
rived from the French, chevalier, “horseman”); Genghis Khan’s 
cavalry was respected as much as it was feared; in Tibet, Persia 
and India the forerunner of modern polo was a popular game at 
court; and the Arab invasion of Spain began to influence a change 

in the style of riding (the seat) in that country. The Arab Ibn 
Huday! recorded his principles of horsemanship in a book in the 
15th century. 

In the 16th century attention to the art of riding was revived in 
Italy and France. The study and practice of advanced horseman- 
ship is generally credited to C. B. Pignatelli at his academy of 
horsemanship in Naples. His instruction was so highly regarded 
that for many years the royalty and nobility of Europe employed 
Italian riding masters. One of Pignatelli’s pupils, Antoine Pluvenil, 
with the encouragement and support of Louis XIII, was largely 
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responsible for the revival of advanced horsemanship inky 
Germany’s attention to advanced riding was well covered a À 
by G. E. Lohneysen (1588). During the 17th ceni hot 
academies, patterned after Pignatelli’s school, were estabita 
France, Austria, Germany and England, bringing the att of h h 
manship to a high level of perfection and respect, et 
Pignatelli’s adherents, William, duke of Newcastle (about 1658), 
developed interest in the practice of advanced horsemanship, Th 
duke recorded his experiences in an excellent book on the art of 
riding and schooling horses. 

In 1733 F. R. de la Guériniére published a book on horsema. 
ship suggesting patience and reward rather than punishment 454 
basis of training and some new riding techniques based on scien 
tific study, Meanwhile the Spanish Riding school in Vienna (orig. 
inated in 1572) had grown, prospered and become, during the 
18th and 19th centuries, perhaps the greatest influence on the at 
of riding in Europe, where its classical or academic seat was gen 
erally adopted. The French Cavalry school at Saumur, teaching 
the same seat and techniques, also exerted considerable influence | 
on the horsemanship of Europe during this period, and most of 
the other European nations established centralized schools for the 
basic and advanced training of their cavalry officers. So, too, di 
the United States and several of the Central and South American 
nations. 

During this period exception to the classical seat was taken 
by the fox hunters of England and Ireland and the Unitel 
States, who preferred to gallop and jump fences with theit fet 
well forward, their weight well back on the buttocks (and thei 
horses’ loins), their reins long and their hands close together. 

At about the turn of the 20th century the Italian Frederi 
Caprilli, after a long study of horses at liberty, concluded thatu 
horse would run and jump at its best if permitted to extend il 
neck and if it carried its rider’s weight just behind the withes, 
Based on this, Caprilli introduced the concept and practice of i 
revolutionary “forward seat,” popularized by his countryman Piet) y 
Santini, The forward seat, with minor modifications, became i 
standard for riding over obstacles—fox hunting, show jumping, | 
cross-country riding—and the seat most used by military 
police organizations and by polo players. As indicated previously 
the U.S. jockey Tod Sloan, about 1900, introduced the extrem 
forward seat used in Thoroughbred racing. ‘+ tm 

Olympic Games.—The Olympic games, initiated about 1! 
B.C., included a number of equestrian events and featured ¢ 
racing. So popular were these events that a separate area) 
hippodrome, was built especially for them. 

The modern Olympic games have included equ i 
since 1912. (During the four preceding Olympiads) 
revival in 1896—equestrian events were included oe a 
The team and individual events included in the Olympic 8 his 

1. Three-Day event (all-around competition) in three 4 

a. A test of training (dressage). 

b. An endurance test—consisting of a road test 
country and steeplechase performance. 

c. Stadium-jumping. 

2. Grand Prix de Dressage—individual dre 

3. Prix des Nations—stadium-jumping competition. ingen 

In addition, the modern pentathlon (g.v.) includes ie The 
country on unfamiliar horses as one of the requiren ig 
others are swimming, running, fencing and pistol se 
also OLYMPIC GAMES.) 
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to display their prowess and win prizes for champion a 
attracting much larger gatherings. a 3 an internt j 
Under the auspices of the Royal Dublin soena takes PM” 
horse show was first held at Dublin in 1864. 
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in August of every year and is a general exhibition of 
punters, yearlings, brood mares and foals, stallions, hacks, riding 
cabs and ponies. International riding and Jumping contests, events 
for children and auction sales are held during this five-day show. 

The National Horse show at New York, started in 1883, was a 

t annual event in which such classes as buggies, street-car 
horses, delivery wagons, Shetland ponies, policemen’s mounts, 
three-gaited and five-gaited horses, and draft horses, as well as 
Thoroughbreds and trotters, were included. Held at Madison 
Square Garden, it lasts eight days and there are about 120 dif- 
ferent events, among the most important being the international 
military jumping. In the northeastern United States, the smaller 
shows usually include classes for hunters, jumpers, pleasure hacks, 
riding ponies and equitation; in the south, classes for saddle horses 
and Walking (Tennessee) horses are popular; in the west, Quarter 
horses, Palomino, Appaloosa, Arabian and parade horses dominate. 
In the larger shows, regardless of section, nearly all divisions are 
represented, including fine harness (driving). 

Horse and pony shows are held regularly in the U.K., the great- 
est being the Richmond Horse show and the “International” in 
London. The latter was first held in 1907 under the chairmanship 
of the earl of Lonsdale, half the capital being subscribed by U.S. 
directors, among whom was Alfred G. Vanderbilt, the great patron 
of coaching. Every activity of the horse found a place in it, and 
the event has grown and flourished under royal patronage, the very 
considerable number of exhibits being a sign of the support it re- 
elves, In includes international jumping, special items, such as 
the visit of the Spanish Riding school with its Lippizaners from 
Vienna in 1953, and the Supreme Riding Horse class. 

Opened in 1922 and known in Canada as the “Royal,” the Royal 
Agricultural Winter fair at Toronto is a major event in which 
thousands of horses are entered and in which international jumping 
figures prominently, In Australia the Royal Agricultural society 
organizes horse shows annually in every state. Further examples 
ate the Verona agricultural show, originally a fiera dei cavalli, and 
the horse show at the Piazza di Siena in Rome; horse shows are 
held frequently in Belgium, France, Germany and the Nether- 
linds; notable occasions are the winter show in July in Buenos 
Aires, and the Exhibition of Economic Achievement in Moscow, 
Where the Horse pavilion serves for show purposes. 
an shows have become chiefly a round of riding events in 
the ighly trained riders compete on horses specially bred for 
k ar task. The more elaborate shows in some countries 
z5) ccasions for a parade of fashionable clothes and an informal 

ial function. (C. E. Ca.) 
moi parE —D. F. Montgomery, Essentials of Horsemanship 

Ji P. Santini, Learning to Ride (1941), Riding Instructor (1953) ; 
Bremen Riding Logic, trans. by F. W. Schiller (1937); M. C. Self, 
manskip, ten (3982), Jumping Simplified end ects ERa 
mance of the HT y L, Mins (1956); A. Vernon, The History “(1946) 3 
R, . Wätjen Po (1939); P. Hinton, Showing Your Horse a i j 
Ciub, Manar year Riding, trans. by V. Saloschin (1958) 4 pete 
Chub, 4th ed ef I orsemanship of the British Horse Society an oe 
WR. uir 1959) ; Encyclopaedia jor Horsemen, rev. ed., compi 
Horses (Ioas). mays (1959); H. D. Chamberlin, Riding ei ooi #4 

on, Schoo} ere Hunters, Jumpers and Hacks (1937); r g 

oung Riders (1958); V. S. Littauer, Common sense 


Ose; r$ 4 
thou Horae? {ase » Schooling Your Horse (1956) ; H. Disston, Know 
(wis) hows: H. F. Berry, A History of the Royal Dublin Society 


Showed te W. Waters, Hist Fairs and Exhibitions (1939) ; “Horse 
ow: istory of Fairs an ee & Menke (1953); 


Encycl. 4 

$. yclopaedia of Sports, ed. by 

Cyuummerhays, The Story ve the International, 1907-1957 (1957) ; 
Self, The American Horse Show (1958); Maclean's Magazine 
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femta? 1958); American Horse Shows Association, Rule Book 


mao RSE NETTLE (Solanum carolinense), a North American 
9), Call Hiroe plant of the nightshade family (Solanaceae; 
i the oe also sand brier, native to dry fields and waste places 
totara oe and southwestern United’ States and introduced 
Perennial to New England and southern Canada. It is an erect 
Io » one to four feet high, bearing large, more or less deeply 

“aves, light blue or white flowers strongly resembling those 
fear and orange-yellow berries, about three-quarter inch 
Toubles, er. In sandy or gravelly soils the horse nettle is a 

ome and very persistent weed. In ‘the garden it can be 
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HORSE NETTLE (SOLANUM CAROLINENSE) 


eradicated by uprooting the seedling weeds through cultivation, 
but control over large areas involves spraying with 2-, 4-D or 
chlordane. See also NIGHTSHADE. (N. Tr.; X.) 

HORSENS, a seaport in Skanderborg amt (county), Den., 
is situated at the head of Horsensfjord, on the east side of Jutland, 
42 km. (26 mi.) S.W. of Aarhus by road. Pop. (1960) 37,261. 
The monastery and church were built in 1270 and there is a mu- 
seum with a notable collection of Stone Age material. The chief 
manufactures are textiles, tobacco products, soap, machinery, elec- 
trical apparatus, silverware and dairy produce; organs are also 
made. There is much pleasure boating on the fjord. Horsens 
stands at the junction of railways from Frederikshavn, Silkeborg 
and Germany, and has a good harbour. (Ro. H. T.) 

HORSEPOWER is the common unit of power measurement, 
the rate at which work is done by an engine, turbine or motor, or 
absorbed by a driven machine. In the English system one horse- 
power equals 33,000 ft.-lb. of work per minute. This value was 
adopted by James Watt after experiments with strong dray horses 
and is about 50% more than the rate which an average horse can 
sustain for a working day. The electrical equivalent of 1 h.p. is 
746 w., and the heat equivalent is 2,545 B.T.U. (British thermal 
units) per hour. In the metric system one metric horsepower 
(cheval-vapeur in France) equals 4,500 kg.-m. per minute (32,- 
549 ft.-lb. per minute) or 0.9863 h.p. 

Horsepower at the output shaft of an engine, turbine or motor is 
termed brake horsepower or shaft horsepower depending on 
whether it is usually measured with an absorption dynamometer 
such as a brake, or by a transmission dynamometer such as a shaft 
torsion meter (see DyNAMOMETER). Horsepower of reciprocating 
engines, especially in the larger sizes, is often expressed as indicated 
horsepower, which is determined from the pressure in the cylinders 
(see INTERNAL-CoMBUSTION ENGINE; STEAM: Steam Engine). 
Brake or shaft horsepower is less than indicated horsepower by 
the friction horsepower of the engine itself, which may amount to 
10% or more of the indicated horsepower. Electric motor horse- 
power can be determined from the electrical input in watts, allow- 
ing for heat and friction losses in the motor itself. Thrust 
horsepower of aircraft jet engines and rocket motors is equal to the 
thrust (pounds) times the speed of the aircraft (miles per hour) 
divided by 375 (which is one horsepower measured in mile-pounds 
per hour). (See AIRCRAFT PROPULSION; ROCKETS AND GUIDED 
MIssILEs. ) 

Taxable or nominal horsepower of steam and internal-combus- 
tion engines is an arbitrary figure calculated from certain physical 
dimensions of the engine and bearing no exact relationship to 
actual power capacity. For motor vehicles in Great Britain and 
in some of the U.S. states the usual formula for taxable horse- 
power is d?n/2.5, where d is cylinder bore of the engine (inches) 
and is the number of cylinders. Maximum horsepower of mod- 
ern automobile engines may be many times the taxable horsepower. 

Rated horsepower or horsepower capacity of any machine is the 
potential output and will be actually developed only when both 
speed and load circumstances permit. For instance, maximum 
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horsepower rating of an automobile engine in a passenger car can 
be developed only if the speed is high enough (on the order of 75 
to 100 m.p.h. in driving gear) and the car accelerating or climbing 
so as to load the engine fully. Gear transmissions and torque 
converters permit engines to run fast enough to develop their 
maximum power at lower car speeds. They do not increase the 
horsepower but make the power available at lower car speeds, 
thus increasing the propelling force at the wheels. 

Rated horsepower of electric motors usually represents the shaft 
horsepower which can be sustained continuously without overheat- 
ing to the point of causing damage to the internal insulation of 
the motor. Such motors usually are capable of momentary over- 
loads well in excess of rated horsepower. (See Motor, ELECTRIC.) 

(Co. C.) 

HORSE RACING AND BREEDING. This article is di- 
vided into seven main sections dealing with the principal aspects of 
horse racing and breeding. For collateral information see also 
ANIMAL BREEDING; Horse; HORSEMANSHIP AND RIDING. 

Following are the main divisions of this article: 

I. Early History 

II. Great Britain 
1. Genealogy of the Thoroughbred 
2. The Classics 
3. The Jockey Club 
4. Matches and Handicaps 
5. Race Courses 
6, The Rise of Commercialism 
. North America 
1. US. Racing Policy 
2. Genealogy 
t 3. The Progeny Index 
Breeding Race Horses 
ther Countries 
1. Continental Europe 
2. British Commonwealth 
å; South America 
teeplechasing and Hurdle Racing 
. Harness Racing 
1. The Standard-bred Horse 
2. Records 
. Futurities 
‘otalizator 
1, The Pari Mutuel 
2. Totalizators 
3. Tote Boards 
4. Double and Quinella Pools 


I. EARLY HISTORY 


Contests of speed between horses are among the oldest diver- 
sions of man, having arisen, in all probability, soon after the 
domestication of the horse. The earliest dates for such contests 
have not even been approximated, but archaeologists have turned 
up at ancient Hattusas, about a hundred miles east of Ankara 
in Asia Minor, a lengthy treatise on the breeding and training of 
horses, written about 1500 B.c. (the dating of such texts is still 
far from exact) by “Kikkuli of the land of Mitanni,” an expert 
apparently in the employ of a Hittite king. The Hittites became 
a powerful nation through their use of the light, spoke-wheeled 
war chariot; but their knowledge of horsemanship apparently came 
to them from older cultures which had already developed the 
equestrian arts as well as clumsy carts with four wheels of solid 
wood. The earliest full-length account of a chariot race appears 
in book xxiii of the Jliad. Though it is of uncertain date, it attests 
a long antecedent history of conventions which had attached 
themselves to the sport. First prize was “a woman skilled in 
women’s work, and a tripod of two-and-twenty measures with 
handles to it.” Post positions were determined by lot, a patrol 
judge was sent out, and Antilochus received instructions from 
Nestor before the race and subsequently was disqualified from 
second place because of having followed them too well. 

The first historical record of races for mounted horses is given 
in connection with the XXXIII Olympiad, about 624 B.c., but 
the horse had been used for riding more than a thousand years 
earlier. The Greeks made less use of horses, and were perhaps 
less skilled in handling them, than the earlier peoples of Asia or 
the later Romans, In Rome each of the various racing factions 
had its own colours and spent enormous sums in anticipation of 
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competitive honours. Successful drivers were 
ities as leading athletes of modern ie. Mich aiy 
Whether it was entirely fortuitous-or largely the result of fi 
historic selective breeding, the horses in the Mediterranean Hi 
(whose river deltas became the centres of the first Westem on 
zations) were the ones best fitted to become ancestors of a breed 
specialized for speed, the modern thoroughbred, Wherever the 
Romans went in conquest, they took with them the fleet run 
derived from the stock of Arabia, Asia Minor and North Africa: 
and wherever the Roman civilization persisted, the hippodrany | 
was established. When Caesar invaded Britain in 55 3, he wy | 
opposed by skilled charioteers, and it was in the British Isles th 
modern organized racing had its beginning, together with the soy, 
eign breed that came to be known as the thoroughbred. 


If. GREAT BRITAIN 


The aristocratic status of racing, established. centuries early, | 
was maintained in England, where it crystallized eventually into 
the familiar designation of “the sport of kings.” The earliest 
English racing of which a description has been left took place about 
A.D. 1174, in the reign of Henry II, outside the gates of London 
at Smithfield, where horse fairs, usually attended by “earls, batons 
and knights,” were held every Friday, the lords coming to in 
spect and buy “well-bred horses,” while “multitudes of citizens’ 
flocked thither to look on. The contenders were ridden by pre 
fessional jockeys, who urged them forward by their cries and tht 
use of whip and spur. The course was over the open field, 
for the purpose. 

The first mention of a formal event for a money prize, 
tested by a field of horses, occurred in the reign of Richard 
(1189-99) when “at Whitsuntide” a purse of £40 in “ready got 
was run for by divers knights over a 3-mi. course, John, 
followed Richard upon.,the. throne (1199-1216), had “ru 
horses” in his stables, this being the first mention of royalty 
connection with them. The earliest mention of an establs) 
annual race meeting is of that held at Chester; in describin 
race (there was only one) for the year 1512 (early in the ri 
of Henry VIII), the chronicler stated that this event ee 
given “time out of mind.” It is possible, therefore, to date 
origin as previous to the year 1500. It was contest ‘ 
Roodee, just outside the city, the site of the later Chester cousk 
This has been the scene of racing for five centuries. ta 

The rise of the turf in England must, however, be dated Ai. 
the advent of the Stuart dynasty, beginning with James Il at 
25). This monarch had previously patronized the sport ind Be | 
land. Subsequently he sponsored meetings at Croydon Pd } 
field, in the suburbs of London, and associated himself wi 
infancy of racing at both Epsom and Newmarket. m pi 
VIII had acquired numerous “coursers” from Italy an le 
early as 1520 and had established studs at Hampton Ripon | 
Malmesbury in Wiltshire, at Tutbury in Staffordshire, Gia 
Yorkshire and elsewhere, it was not until the accession hi 
that their importance became notable. For this, the 
his favourite, George Villiers, duke of Buckingham, d breed 
sponsible, he being passionately addicted to racing ae 
and the importer of numerous oriental animals. As mas 
horse (according to tradition the king first encoun death i 
stable), he had charge of all the royal horses. uni rahi 
1628, after the accession of Charles I (1625-49): his ‘rei 
self had little interest in the turf, but concentrated et 
stock at Tutbury where, according to the inventory 5 
his deposition and death in 1649, there was a st d jes 0 
with 37 brood mares, They were dispersed in 4 Serm do 
but six of them were taken over by Oliver Crom Hi oust | 
obliged to suppress his sporting instincts in deference a 
heads, but privately indulged them. 

4: Gentes = the Thoroughbred.—When cut 
augurated the Restoration in 1660, he speedily Cote pai 
propensities which won for him the title of “fates f a i 
turf.” It was his patronage which raised Newmans? 
tion it thereafter occupied, as the headquarters of aS 
breeding in the kingdom. There, on various occasions, 
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É 7 
Thoroughbred mare al on bluegrass pasture at a breeding farm near Lexington, Ky., 


a major centre of ho eeding. Other important horse breeding areas in the U.S. are in 
Florida, California » ryland 


track, Lexington, Ky. 


bred colts 


A feld of horses breaking i 


r te at Aqueduct, Long Island, N.Y. 
Races at Aqueduct, as at r a the electrically operated starting gate at Aq 


t other U.S. tracks, are usually run on a dirt track 


Horses entering the straightaway on the track at Chantilly, France. Like Chantilly, most European 
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PLATE I 


Bugler calling jockeys and horses to the post 
in the traditional fashion at Keeneland race 


Keeneland is favoured 


as a testing ground by many breeders and is the 
site of an important annual auction of Thorough- 
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Horses at a brush jump and water in the American Grand Nati 
steeplechase at Aqueduct track, L 
permanently positioned while hedo 
are movable. 


Steeplechase hedges a 
g, a related form of ralig 


Trotters moving into starting pace and position behind a mobile 
starting gate at a county fair harness race, Connersville, Ind. 
tionally, harness racing in the U.S. entred on country 
fairs, though the trend has been toward nighttime racing at more 
elaborate tracks 


Í 


Hurdle racing, Fontwell park, Lon 


less challenging a 
dling permit racers to maintain a t 


ards In ih 
» than in steepleohasing 


The parade to the post for the classic Gold Cup race, Ascot heath race course, 
Berkshire, Eng. 
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) yon both match and plate races; i.e., races for money and races three ancestors which for many generations have monopolized the 


; trophies. 
SA abroad the master of the horse, to procure a number of 


foreign horses and mares for breeding, and the mares brought over 
by him (as also many of their produce) have since been called 
royal mares,” which first appeared in volume i of the General Stud 
ook in 119% is bare Tee TOR niate papers disclose that 

ughout his reign Charles ormally contracted with various 

EIA to supply him with a stated number of animals annually, 
and upon his death but a single brood mare was found among his 
horses. The so-called royal mares are of historic importance, as 

appear at the foundations of practically all the pedigrees in 
the Stud Book, either as “taproots” (earliest known mares in direct 
female lines) or collaterally. Analysis of these pedigrees has shown 
tut the entire body of English thoroughbred horses, from the 
tatliest times to the present day, descend in their female lineage 
ftom fewer than 50 “taproots,” while the vast majority of them 
descend from fewer than 20. The former supposition that these 
foundation mares were of purely oriental blood is not tenable in 
the light of recent research. Only a few of them were imported, 
the remainder being native (English) bred and of mixed native and 
oriental blood. The majority of the foundation sires were oriental 
or quasi-oriental, but the antecedents of the majority are un- 
known, Few were ever certified as to blood or place of origin. 
By the old authorities they were termed “Arabians,” “Turks,” 
pu ee in a loose and careless way. 

ut one thing emerges with certainty: the percentage of au- 
thentic Arabians was meagre, while that of Barbs was propor- 
tionately large. The Barb, indeed, may be designated as the 
preponderant influence of the foundation period. This arises from 
the much greater facility with which both stallions and mares of 
that strain could be imported, either direct from North Africa 
orfrom Spain or Italy. A long-sustained argument, pro and con, 
os eg thoroughbred genealogists regarding the pre- 

origin of the Arabian and the Barb. The theory that both 
descend from a remote ancestry which flourished in prehistoric 
Asia Minor, and that the Barb is an offshoot of the Arabian, was 
generally held by mid-2oth century. 

The most interesting fact, genealogically, regarding the modern 
thoroughbred is this: Of the vast number distributed over the 
entire world, all, without exception, can be traced in their male 
ate from but three early 18th-century oriental progenitors: 
bo R Turk, the Darley Arabian and the Godolphin Barb or 
tins han: ‘aaa Parmer in tum; me lines oi depent 

ce back through but a single descendant of each: 
ae (1748), grandson of the Godolphin; Herod (2758), 
abe erandson of the Byerly; and Eclipse (1764), great- 
i aa f go ee st of these founding fathers t 
e urk. was the first of these foun athers to ap- 
ot known only that he was the charger of the English 
Appositio hi at the battle of the Boyne in 1690, that he was 
before, a Hit a Turkish stallion brought in from Europe shortly 
Fa ton that he afterward became a service horse at Byerly’s 
wry wn Sborough hall, in Yorkshire. The Darley Arabian, in 
14, eh ff Most exceptional animal, came direct from Aleppo in 
lode ed as an Arabian of the best Mu’niqua (Maneghi) 
Dailey Fen sent from Syria by Thomas to his father, Richar 
his career Soy Park, Yorkshire, where he was kept theese 
Xeeland from E Godolphin Barb or Arabian me ee a H 

Weterious Pra cance about 1730 by Edward panne? 
ttescue re tenchman,” he has’ been the subject of much p 
the horse tae any i iia oa ae in aay se e 
i nen: oger Williams, who either gave ¢ 
at ai o a the horse dying his'property in 1753 

7 A ridgeshire. 
tly Arete lineage through the male, the prepotency of the 
Godolp ay through Eclipse far outstripped that of the Byerly 
Hey rae in horses; but collaterally, the Byerly strain throu 
Orienta] E esent through the greater number of crosses. Other 
È Pedigrees oS may be found, some of them in great frequency, 
ME necess at the developmental stage of the breed; these are 
arily less important, but are less well known than the 
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The statement that he also bred on a large scale and male lines. 


2. The Classics.—It was the patronage of Charles II which 
brought Newmarket to the front as the English racing capital. 
That of Queen Anne (1702-14) gave Ascot its high distinction. 
Still earlier, Epsom Downs had found favour with James I, as 
noted, but it was not until late in the 18th century, with the 
foundation of the Derby (1780) and Oaks (1779), that its fame 
began. The St. Leger at Doncaster, in Yorkshire, founded in 
1776, was the first-established of what are now known as the 
classics, which are five in number, the other two being the much 
younger 2,000 Guineas (1809) and 1,000 Guineas (1814), both 
run at Newmarket. These great stakes (races in which the money 
prizes are mainly the total of fees paid by owners of the horses) 
have been contested annually since their foundation, except the 
St. Leger which had to be abandoned because of war in 1939; all 
are exclusively for three-year-olds; and the Oaks and 1,000 Guineas 
are for fillies only. The premier all-ages English fixed event is the 
Ascot Gold Cup race, established in 1807. For military reasons 
the Derby, Oaks and St. Leger were transferred to Newmarket 
during World Wars I and II; the Gold Cup, not run in 1915-16 or 
in 1940, otherwise was shifted to Newmarket. These races vary 
in distance from 1 mi. (the Guineas), to 14 mi. (Derby and Oaks), 
14 mi. (St. Leger) and 24 mi. (Gold Cup), All but the St. Leger 
are May and June events, it being run in September. Through 
long and eventful histories, crowded with picturesque and sensa- 
tional incidents, they became the backbone of the British turf and 
acquired world-wide celebrity and imitation. The Derby is uni- 
versally regarded as the greatest horse race of all. The winner of 
any classic or of the Gold Cup immediately assumes a place apart 
and an exalted value. 

It may be said that the history of the turf, as an authentic 
chronicle, begins with that of the classics. However, the steady 
growth of racing and breeding from the time of Charles II had 
made an annual record of races run the previous year a necessity 
as early as 1727, when volume i was published of the work still 
extant as official, the Racing Calendar. Its founder, John Cheny, 
was succeeded by other publishers, most notably James Weatherby 
in 1772-73, whose descendants continued its issue until 1902 
when it was purchased by the Jockey club, though Weatherby’s 
have continued to produce it, James Weatherby is also notable 
as the originator of the General Stud Book, of which he issued a 
preliminary volume in 1791; not until 1808, after several revi- 
sions, did the edition which has become standard appear. This, 
the basic collection of pedigrees of race horses upon which all 
subsequent compilations of the kind ultimately rest, has been 
followed by many volumes. It is still compiled and published 
by Weatherby’s, but it is the Jockey club which, in effect, lays 
down the rules that govern admission. Until 1913, thoroughbreds 
of other countries, duly registered in their stud books, had been 
accepted. Then, by the passage of the so-called Jersey act (spon- 
sored by the earl of Jersey, one of the stewards of the Jockey 
club), it was declared that only horses whose ancestors, in all re- 
moves, were registered in previous volumes would thereafter be 
admitted: This disqualified a vast number of animals bred outside 
England and Ireland, including most of the race horses in the 
United States and stock in other countries derived from North 
American strains. Since the modern American thoroughbred was 
descended from numerous ancestors imported before there was a 
stud book, it was impossible to document connections with a non- 
existent registry. Thirty-five years of research, remonstrance, 
ridicule and logic failed to remove the exclusion clause. But im- 
mediately after World War II French owners achieved a spectacu- 
lar series of victories in England, many of them with horses 
descended from “American” strains imported before France set up 
its own exclusion policy in 1913. In 1948 the stud book authority 
in France removed its ban on American horses, and shortly there- 
after the British authority followed suit. The thoroughbred in 
North America now qualifies as a thoroughbred in any other coun- 


try. 
3. The Jockey Club.—The Jockey club, exercising control over 
racing and breeding’ in England, and indirectly in many other 
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three-year-olds were vastly in the minority, most Performers by: 
four-year-olds or older—dates from about 1779, when os, 
calendared event of that kind occurred, but it required sey Pa 
ades for them to become staple. The oldest fixture for that 
still in existence, the Woodcote Plate (or Stakes), was founded i 
1807, the Champagne in 1823 and the Criterion in 1829; bul 
Middle Park, familiarly “the two-year-old Derby,” Was fist ra 
only in 1866. 
The original absence of all two- and most three-year-olds fron 
the ‘course inhered in the severity of the contests, Fourmik 
heats were the standard with weights seldom less than TO stone 
(140 Ib.) and frequently as high. as 12 stone (168 Ib.) Ealing 
carried 12 stone repeatedly—while in many match races, owners) | 
ride, they were higher still, in some cases more than 200 |b, Imm. | 
ture animals could not meet such tests, and change inevitably took 
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countries, was formed about 1750; precise records are lacking. In 
the beginning it comprised a small group of leading turfmen, mainly 
noblemen, who banded themselves together for the purpose of 
promoting the sport. Powerful from the first, it grew more and 
more so until it became not only a court of last resort but an 
autocratic one whose decrees are final. During a lengthy period 
it was the custom to delegate its authority to some steward who 
commanded general deference and who was popularly known as 
the “dictator of the turf.” The first of them, Sir Charles Bunbury 
(1740-1821), was succeeded upon his death by Lord George 
Bentinck (1802-48), and he in turn by Adm. John Henry Rous 
(1795-1877), the last and most famous one, who had no successor. 
A board of three stewards administers Jockey club policy. The 
most important function of the Jockey club in regard to racing 
itself, is its law- and rule-making powers. Originally confined to 


Newmarket only, its authority later became supreme. Its code 
took the place of the many and diverse local ones promiscuously 
in vogue formerly, a centralization of authority sometimes irk- 
some but on the whole beneficent.. Thereafter, by acquiring first 
the Racing Calendar and then control of the Stud Book, it became 
arbiter of both the turf and the breeding industry, amenable only 
to the law of the land in its supervision of them. Its immense 
prestige is attested by world-wide imitation. 

4. Matches and Handicaps.—The mechanism of organized 
racing as it now exists began to evolve in the 16th century. While, 
as has been seen, contests by fields of horses for money and other 
prizes are’ very ancient, when the sport began to assume definite 
status it tended most often to be a matter of matches, usually be- 
tween two, but often three or more, owners. The early racing 
calendars were indeed officially known as “Match Books,” and 
swarm with summaries of these events, often for large amounts, 
with tremendous sums wagered in side bets. The condition “own- 
ers to ride” was common, though professional jockeys were an in- 
stitution dating far back into Roman days. Feeling ran high, and 
rough and foul riding were frequent until the strong hand of the 
Jockey club curbed it by drastic legislation. ‘“Man-to-man” bet- 
ting was the rule for centuries, either by direct personal wager or 
by means of go-betweens, and it is impossible to date the advent of 
the professional better who evolved into the bookmaker, along with 
“the ring,” the milieu in which he operated. As in all things else, 
Newmarket was betting headquarters, under .the aegis of the 
Jockey club at its famous rooms. In 1752 that body took a long 
lease of what were then known as the “coffee rooms,” later acquired 
title to the property, converted it into a sort of combination club- 
house and gaming place and still occupies the premises, which 
have several times been rebuilt. 

Meanwhile, off-course betting grew gigantic, with professional 
layers of odds established in London and elsewhere, patronized 
alike by the leviathans of the ring and the general public. “Bet- 
ting on the races” developed into one of Britain’s great national 
Preoccupations, permanently to remain so. This situation nat- 
urally attracted the attention of the lawmakers and the censors 
of morals, and finally in 1926 was changed into a revenue-producing 
medium by the imposition of a tax of 2% on all wagers made at, 
and 34% on those made off, the course. This proving unsatis- 
factory, in 1928 a new Betting act was passed which legalized the 
use of the totalizator (pari-mutuel), a machine of French origi 
nation familiarly known as the tote {see Totalizator, below). The 
bookmaker was not, however, abolished and still handles a ma- 
jor portion of the betting. The tax (or take) deducted from the 
daily turnover of the tote varies from 10% to 15%, a meagre por- 
tion of which is allocated to a maintenance fund and grants of 
various kinds for the promotion of racing and breeding. 

As the 18th century progressed, matchmaking steadily declined 
and racing programs were devoted chiefly to stakes, plates and the 
like for fields of horses ridden by professional jockeys, though the 
“gentleman jock” continued prominent well into the 19th century. 
These events usually closed their entries months, sometimes a year 

or more, in advance of decision, and were eventually to include 
what are termed produce stakes, to which mares with foal are nomi- 
nated, their produce racing as two-year-olds. The rise of races 
for two-year-olds—which were for long unknown, while events for 


its course, introducing shorter distances and lighter weights, to- 
gether with the elimination of heats and substitution of dashes er. 
clusively. For a long time, weights were assigned according to tte 
heights of the horses, a system that was bound to be abused and 
unsatisfactory and that gave way to systematic apportionments 
based upon three different factors: age, distance and season of the 

ear. 
5 The Jockey club provides a basic set of weight allowances who 
theoretical purpose is to equalize the opportunities of horses of 
different ages. In practice it is used more as a point of departur, 
in races with penalties and allowances based on previous perform | 
ances than as a rigid standard, 

To further complicate the already complex weight problem, the 
handicap injected into it still another ambiguous element, Thi | 
concerns a type of race which came into vogue with the founding 
in 1839 of the two most famous ones, the Cambridgeshire andthe 
Cesarewitch. Open to horses of all ages and sexes (including gl: j 
ings, which are barred from the classics), but with occasional ra 
for two- or three-year-olds exclusively, a handicap field is assigned 
weights upon the hypothesis of “bringing together” the best and 
the worst horses that start, and giving each an equal chance to wi: 
The uncertainties of handicaps have proved soi great that the 
principal ones are among the biggest betting races of the sets 

The difficulty of winning a great handicap in England becant 
so formidable that it became the established custom Me: 
pose classic winners to the ordeal, though they are proclaim 
possess a class far loftier than any handicap horse may as} i 
This “confession and avoidance” is in contrast with former p 
tice, when classic winners proved themselves in handicaps A ri 
as against each other, thereby establishing an incontestable d i 
cate of merit. It is a significant fact that the three dora m 
lines in England (and also in most other parts of her 
namely, those of Bend Or, Isonomy and Hampton, were £ Bel 
by horses that ran and won great handicaps, while, of the tno, 
Or alone was a classic winner. \ d the weight 

For some years after handicaps were first introduced, thet 
were assigned by the various club managements. La 


and often very eccentric assignments by 
that apportioned them, It was felt that $ hould tal 
and that something more thoroughly rationalized sl of ofp | 
place. The difficulty lay in finding a man whose judgm i 
lic form” was so widely accepted that there woul et 
fidence in his work; his position and character shot 
above suspicion. ef” pre | 


$ à f 
which, roughly speaking, covered the last 25 years 0! 5 ippost 
closed in 1877), tiated a new era in racing. ‘Wile he i 
meted out often aroused severe criticism, his wor eventual ) 
was such as to vindicate the trust reposed in him. d 
the Jockey club became more and more absolute Fi cal gf 
the sport, the post of official handicapper was formi ie sp 
is now occupied by a man of its selection. The Be a 
satisfactory, but has never been adopted in the U. ively ove 5 

5. Race Courses—Racing in England is exclusive) i yow 
the courses varying widely in shape and gradients. 


the 


HORSE RACING AND BREEDING 


triangular, Doncaster kite-shaped, Epsom a tremendous U. New- 
market's great main course is shaped something like a boomerang, 
about 24 mi. in length, the last half quite straight. In the ma- 
jority of the longer races the start is effected so far from the 
fnish, where the grandstands are located, as to be out of sight 
of them; in many instances little can be seen of the contest until 
itisnearly over. A marked exception is the ancient Chester course, 
which is an oval of almost precisely one mile, lying on level ground, 
the horses being in plain view at all times. 

The great differences in the various courses, differences in them- 
selves as well as between each other, make it extremely difficult to 
establish any parity of judgment between performances over them. 
They have ascents and descents, waves and dips, sharp corners and 
dificult turns, and inequalities of turf and the earth beneath it, 
all impossible to co-ordinate; this has given rise to the saying 
“horses for courses,” individual animals showing distinct pref- 
erences for certain ones and dislikes for others, the skill of jockeys 
being similarly affected. Because of these things, the time test was 
discredited by English turfmen until the 1940s, when Phil Bull, 
wing sound statistical procedure, began to appraise the speed of 
individual runners in relation to fixed standards which made allow- 
ance for permanent and temporary differences in courses. 

Race courses in England may otherwise be subdivided into two 
dasses, namely, enclosed and unenclosed. Up to about 1875 all fell 
inthe latter category. The general public were at liberty to make 
themselves at home anywhere about the course except in the small 
enclosure surrounding the stands at the finish line, to which ad- 
"ae was free for club members and their guests, a fee being 

rged to all others. 

This practice continued at the old established meetings, but 
more recent parks are, almost without exception, fenced or walled 
throughout their entire extent, with a gate fee invariably charged, 
There was at first a loud outcry against enclosed courses, but they 
are now popular and, on “big” days, are crowded to capacity, hav- 
Ing increased rather than diminished the hold of racing on the 
public. This hold is immense. Naturally no enclosed course can 
house the vast throngs that attend such meetings as Epsom, New- 
market, Doncaster, Liverpool, etc., which are genuine “outpourings 
ite masses.” Derby day at Epsom, as a national holiday, has 

g been the theme of the artist, the minstrel and the novelist. 
tis estimated that as many as 250,000 people often assemble 

ere to witness the decision of that event—the fact that many 
i pe never catch sight of the horses in no way dampens their 
aon — National day at Liverpool is only second in 

ower, 
wig tietorship of courses varies, Newmarket is owned and ad- 

A oda by the Jockey club. Ascot is a crown demesne, and 
i Be wood meetings are sponsored by the duke of Richmond. 

“ia ncaster and other places the town corporation controls. 

7 ae fre and holding companies which own the a 
TA ed “i have long-term leases of the grounds. ae Joc! vi 
neetin 3 A ast analysis, always the ruling power. No regula 

Th an be held unless licensed by it, on dates which it speci- 
Bsociatig Powers with which it is clothed are such thatit prohibits 
die pa with enclosed courses from declaring dividends K 
constructed, a prescribes the patterns of courses that must be 

, etc, 
Bate me of Commercialism.—By mid-zoth conan 
ir Aa a nered little resemblance to that which launched the 
fees tide of prosperity. Despite its aristocratic ensem- 
©, with the royal f. ily fi in it: ort, it had become 

Kei T amily oremost in its support, it hi Acie 
um of th ed in many respects; and the epigram come : 
itis an a century, that “In England racing is a sport, in ne 
ol its perti ertainment and in America it is a business,” lost net 
i Tile Se insofar as England was concerned. Gone 3 
“qui! ae ed distance racing to the danger point, substitu s 
Wo-year. n for your money.” It placed precocious speed an 

a Success at a premium, consequently inflated mie 

he a the market breeder, as distidiguished frott an 

perform ler, the producer of a large percentage of a A 
oaa The animals themselves were modified to m 

S Very different from those that formerly existed. The 


es, 
Sportin, 
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modern race horse may be said to have been remolded to fit the 
system into which he is dovetailed rather than, as was the case 
with his ancestors, having that system shaped to fit his own highest 
capacities. While speed is always the hallmark of the thorough- 
bred, his gameness, soundness and campaigning ability were, until 
the end of the roth century, among the attributes for which he was 
most highly valued. In the 2oth century this no longer ruled. He 
became much of a hothouse product and could with justice often 
be compared to the beautiful but short-lived triumphs of the florist, 
which fade untimely under stress of the stimulation that forced 
them to such premature efflorescence. 

The decline of the British horse was attested by the unprece- 
dented success of raiding French stables in the years following 
the close of World War II; the French turf, which breeds about 
one-half as many foals as are produced in England and Ireland, 
accounted for winners of the Derby, Oaks, St. Leger and Ascot 
Gold Cup. Most of the important weight-for-age races at the 
longer distances went to invaders from Europe. In 1956, for ex- 
ample, the richest of them, the 14-mi. King George VI and Queen 
Elizabeth stakes, fell to an Italian champion, Ribot, unbeaten 
in a career of 16 races and generally acknowledged the best horse 
in Europe (see also Continental Europe, below). English breeders 
were aware of the declining stamina of their horses and of the 
reasons for it, but they could find no’remedy. Caught between 
the millstones of high taxes and low purses, the more important 
private studs were dispersed or decimated; and the principal goal 
of breeders became sales to the “dollar areas,” where demand for 
speed and precocity had weakened the native product to a still 
greater extent. It was because of economic pressure that exporta- 
tion of top-class horses became the rule, rather than the exception, 
as it had been. 

Before World War II prices at private treaty ranged as high as 
£60,000 (about $298,000), the sum paid in 1938 by M. H. Benson 
of London for the unbeaten Italian horse Nearco (1935), whose 
ancestry combined English, French, American and Italian strains. 
In 1942 Nearco was syndicated at a valuation of £62,000. In 1953 
the Aga Khan sold Tulyar, unbeaten as a three-year-old the pre- 
vious season, to the Irish National stud for £250,000 ($700,000), 
the highest price in thoroughbred history until the American colt 
Nashua was sold for $1,251,200 late in 1955. Tulyar changed 
hands again in 1955, going to an American syndicate for £240,000 
($672,000). In sales by auction the record price of 47,000 guineas 
(about $240,000) was paid by an English syndicate in 1932 for 
the ten-year-old stallion Solario. 

The highest price for a yearling was the 28,000 guineas (about 
$141,000) paid in 1945 by the Gaekwar of Baroda for Sayajirao, 
which two years later won the St. Leger. Several records were 
established when the late John A. Dewar’s stock was offered at 
the Newmarket December sales in 1954. The 1,000 Guineas win- 
ner Festoon brought 36,000 guineas ($105,840), the highest-price 
that had been paid for a filly just out of training; Festoon’s half- 
sister Refreshed made 30,000 guineas ($87,200), surpassing the 
previous record of 18,000 guineas ($52,920) for a brood mare; 
Festoon’s weanling full brother made 19,000 guineas ($55,860), 
the record for a foal; and a yearling filly by Chanteur 1I—Minaret 
—reached 17,500 guineas ($51,450). These exceptional prices are 
far removed from the economic norms of thoroughbred breeding, 
which by and large is an extremely hazardous enterprise. 

Great Britain and the Republic of Ireland, though politically 
separate, still use the same stud book. About 40% of the brood 
mares registered for the two countries are in Treland, the shift of 
breeding away from England constituting another example of the 
result of economic pressure. Anglo-Irish breeding, bolstered by 
importation of staying stock from the continent, remained the 
principal source from which other countries made replenishment, 
but competition was rising. 

Queen Elizabeth II, continuing a long tradition of the royal 
family, had a strong personal interest in racing, and her own 
stable was at the head of the list of winning owners in 1954. 
Among the first honours bestowed after her coronation was a 
knighthood for Gordon Richards, the first professional jockey to 
be accorded such a distinction. A few days after he had received 
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the accolade, Sir Gordon rode his first Derby winner, Sir Victor 
Sassoon’s Pinza. When Sir Gordon retired he had ridden a total 
of 4,870 winners, a record surpassed in 1956 by English-born US. 
rider Johnny Longden, Eddie Arcaro (U.S.) in 1958 became the 
third man in the world to attain 4,000 or more victories. Longden 
retired in 1966 with a total of 6,032 wins. 


III. NORTH AMERICA 


In 1664 when the English invaded New Amsterdam and re- 
named it New York, the commander of the English forces was 
Col. Richard Nicolls, who was to establish organized racing in 
the colonies, The next spring he laid out a 2-mi. course on what 
then was called Salisbury Plain, Long Island, and announced that 
he would offer a silver cup each spring and fall, to be contested 
for over the course, which he called Newmarket. Racing per- 
sisted there for more than a century, during which time the racer 
was attaining the status of a breed. The first “bred” horse in the 
colonies was a son of the Darley Arabian called Bulle Rock, im- 
ported to Virginia in 1730; and in the next 45 years the planters 
of New York, Maryland, Virginia, the Carolinas and other colonies 
imported from England 113 stallions and 73 mares which became 
the foundation of U.S. thoroughbred breeding. 

The American Revolution damaged, but did not destroy, the 
foundation, upon which soon rose an imposing edifice. Among 
the more than 100 stallions imported between 1783 and 1800 were 
four winners of the Epsom Derby, including the first one, Diomed, 
whose influence was a dominant force for many years. Except for 
the setbacks occasioned by the War of 1812 and the Civil War, 
racing and breeding continued to expand until the late 1890s, the 
beginning of a period of repression. Though New York was to 
remain the principal and most enlightened centre of racing, the 
breeding of race horses was centred early in Virginia and finally 
in Kentucky, whose inner bluegrass area for years has been more 
densely populated with light horse breeding stock—mainly thor- 
oughbred and standardbred (see Horse: Classification)—than any 
other region in the world. After the middle 1930s, however, Ken- 
tucky accounted for only about one-fourth of North American 
breeding; there were important studs in' numerous other states. 
Swaps, winner of the 1955 Kentucky Derby, was bred in California, 


and Needles, the winner in 1956, in Florida; Tomy Lee, winner in | 


1959, was bred in England; other winners have come from Tennes- 
see, Texas, Montana, Missouri, Ohio, New Jersey, Virginia and 
Kansas, 

1. U.S. Racing Policy.—Before the Civil War the hallmark of 
excellence for an American thoroughbred was the ability to outdo 
the best competition in races of 4-mi. heats. (On one occasion, 
Oct. 13, 1832, at the Union course on Long Island, a field of 
America’s best race mares ran a total of 20 mi. in one afternoon 
before the winner was determined.) It was during the Reconstruc- 
tion period after the Civil War that American racing made its 
nearest approach to the English model, establishing the r4-mi. clas- 
sic as the highest test of merit and setting up other fixtures, many 
of them still renewed annually, at distances between 1 mi. and 2 mi. 
The trend of the 2oth century, steadily reinforced by considera- 
tions of a commercial nature and by competitive expediency on 
the part of the growing number of race tracks, was toward races 
which made no pretense of testing stamina. The most common 
distance for American races was three-quarters of a mile, and con- 
tests of 14 mi. or more became infrequent, even for horses of the 
highest class. 

A corollary development which sets American racing apart from 
that of other countries is an inordinate emphasis on precocity. 
Two-year-olds begin running two- and three-furlong dashes in 

January, and the best of those which survive the excessive strain 
on immature bodies may compete in October for “the richest race 
in the world,” the 1yẹ-mi. Garden State stakes at Garden State 
park in New Jersey. The winner of this race, which was inaugu- 
rated in 1953, earns more than $150,000. American racing tests 
its cheaper horses, which constitute the great majority of runners, 
almost exclusively in claiming races (where each starter is eligible 
to be claimed from its owner at a given price). The best older 
horses are raced almost exclusively in handicaps, many of which 


HORSE RACING AND BREEDING 


have added-money values of $50,000 to $100,000, Contr 
the European custom of assigning such high weights to top 
horses that chances of victory are more or less equalized, 
American handicapper, except in New York, seldom givesią 
pion more than 130 lb. to carry. Partly as a result of the arbity 
policy of limiting the range of weights, many moderately g i 
horses have earned more than $100,000, and a number of the 
have had total earnings ranging from $400,000 to more thana 
lion. U.S. racing policies result in genetic debility which js, i 
died only by constant importations from countries with 
respect for stamina. 

The whole problem ties into that of the modern system 
to-end (full-speed) race riding, just as in England. Ino 
facilitate this, the machine age has been invoked; and wl 
in England the old-fashioned starting barrier is still used, 
United States it has been replaced by the starting gate, a me 
ical device mounted on wheels and movable to any base, 
this the starters are locked, each in a separate stall, the fr 
doors being electrically released by the starter when ready. 
entire field then plunges headlong from the gate, reaching 
speed in a few strides; they also get off on even terms 
starting gate is very old in principle, going back to the 
Coliseum and Hippodrome, where its use seems to have ori 
It expedites the starts, but many horses are injured in their 
to leap at once into full speed. 

U.S. racing shows other wide departures from English ra 
the plan and conduct of the meetings, and most especially in 
length, The average English meeting lasts but three or fo 
even in the case of the most important ones at Epsom, Ascot) 
Newmarket; in the U.S. they endure in numerous instan 
50, 60 and up to nearly roo consecutive days, Sundays ex 
There is no centralized governing body like the English J 
club; racing is controlled as a separate entity in each of the 
where it is conducted under laws giving legal status to pari: 
betting. 

Off-course betting is illegal in the United States, and ti 
siderable amount of such illegal gambling has been a law € 
ment problem of considerable difficulty. The controlling b 
responsible to the state, is’an appointed racing comm! 
usually consisting of three to five men—which operates indep 
ently of other commissions but recognizes and aids in the enfi 
ment of their disciplinary actions. For purposes of parley a 
exchange of information’ the groups are organized as the 
Association of State Racing Commissioners, with headquarte 
Lexington, Ky. The existence of commissions as @ means of 
trol is largely a consequence of the pari mutuel, a system of 
originated in France. ‘The money wagered goes into thr 
straight (winner), place (first or second) and show Rae 
or third), and is distributed after the race among the hol 
at most tracks, @ dail 
e who hav 
ssive | 


total wagered, is paid to the state as a tax. The to! 
in the states where racing is organized under th 4 
racing commissions has reached annual figures in exces ap 
000,000, more than twice the amount paid out in stakes an 
In terms of monetary gain the state governments receive 
cipal benefit from the sport. : 

Racing is also conducted, on a smaller scale, in ti 
western Canada and in Mexico and Cuba, and for Pir 
poses the annual statistics usually include these m die at 
ican, rather than national, totals. The oldest fixe n 
annually in North America is the Queen’s Plate at To ‘sl 
originally endowed in 1836 by King William TV and eve 
the British sovereigns. 

All American tracks are prepared dirt ovals, us 


ually d 
they a 
the largest being that at Belmont park, of 1$ Mi; 
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tifically constructed and almost precisely dead level. Most of 
them have chutes from which starts are made. There is only one 
straight course, the Widener at Belmont park, which is slightly 
more than six furlongs. Because of this quasi-uniformity, time is 
considered most important and enters into betting and handi- 
cépping calculations. California tracks are elevated in relation 
tothe viewing area ; this is thought to aid drainage and thus permit 
faster times. 

‘As to’ the handicapping, this is usually done by the secretary 
of each club, an exception being that the Jockey club’s official 
jandicapper assigns all weights for the New York tracks. The 
weight scale of the Jockey club, formed in 1873 in New York state 
on the pattern of the English Jockey club, is basic throughout the 
country, but not mandatory. The scale was revised in 1953. 

Betting on horse races increased after World War II, providing 
the tracks with such revenues that purses became larger than ever 
before. By the 1950s, more than 20 races with $100,000 purses 
were run annually in the United States, and minimum purses at 
some tracks rose almost to the levels at which important stakes 
races were being run before 1940. Total North American racing 
attendance rose to more than 30,000,000 annually, of which all but 
about 3,000,000 was accounted for in the U.S.; total wagering, to 
more than $2,000,000,000, of which about $35,000,000 was outside 
the U.S. (Most of the more than $2,000,000,000 total was com- 
prised of the same money played and replayed numerous times.) 
Such totals were far higher than those of the years prior to World 
War II, but the increase was largely due to increase in number of 
tracks in operation and number of races offered annually. 

The Thoroughbred Racing Associations of the United States, 
Inc, or T.R.A., is perhaps the most important of a considerable 
number of organizations concerned with the maintenance and im- 
provement of high standards, ethical and otherwise, in racing. Its 
membership consists of many of the leading tracks whose pooled 
contributions support the Thoroughbred Racing Protective bureau, 
an investigative body which constitutes in racing an analogue of 
the Federal Bureau of Investigation in the affairs of the federal 
government and is in fact staffed by experienced investigators 
trained in FBI methods, - This self-policing tended to minimize 
infractions of rules and to raise public confidence in the sport. 

Racing is the most nearly universal of the great spectator 
Sports. The most important racing countries place strong em- 
phasis upon, and provide high values for, their leading international 
ie such as the Prix de l’Arc de Triomphe in France, the King 
ee VI and Queen Elizabeth stakes in England, the Grande 
De Brasil and Sao Paulo in Brazil and others of like nature, 
oa testing mature horses over a distance of 14 mi. or more. 
iiss X its great distance from other major racing countries, 
tul ecause of its grassless tracks, the United States found it 
Bae As offer such international races. The situation was 
A A y the development of air transport and the construction 
o eoa turf courses inside the standard dirt tracks. Laurel 

ee at Laurel, Md., inaugurated an international whose 

mae in 1952, was won by an English runner, Wilwyn, and 

lif ie y-a French horse, Worden, Santa Anita park, Arcadia, 

nin tr neted an unusual turf course which begins outside the 

BA eg, sloping tergin like that of European courses, 
ide the dirt track, 

beedin ealogy.— Racing is essentially international insofar as 

a is concerned. The modern American thoroughbred be- 
sublshed one internationalized in blood. There are three {ane 

iiss os lines, peculiar to America alone and popu! 4 

edine ¢ È Domino, Fair Play and Ben Brush families, but the 
trains on ric represents a particoloured pattern, with these 
Australian the most fashionable English, French, South po 
icky ia other foreign ones complexly interwoven. Sel 
Vitgnia i its supremacy as the great breeding ground, wi t 
Annual o cand, New. Jersey and California also ean 
of En, Production of foals is almost 10,000, OF about double niet 
by th nae and Ireland. The American Stud Book is publis 
No eats club, and all thoroughbred foals must be registered. 
inh, °° Feeistered can start at any recognized mee UEs ii 

titance of racing class has fascinated students of the 


AND BREEDING 719 


thoroughbred horse for generations, but the emphasis has been 
on genealogy rather than on genetics, with the result that race- 
horse breeding has ‘a somewhat less scientific background than the 
breeding of other livestock, Because certain families (female 
lines) were more numerous and hence tended to produce more 
horses of exceptional class, various qualities were ascribed to dif- 
ferent families—as, for instance, the postulate made by the Austra- 
lian Bruce Lowe in the 1890s that families no. 3, 5, 8, 11 and 14 
were the ones responsible for successful sires. The frequent recur- 
rence in the pedigrees of noted runners of such names as St. Simon, 
Isonomy, Hermit, Hampton and Bend Or led Lieut. Col. J. Vuillier 
in France to construct a “theory of dosages” based upon a sup- 
posed optimum in the proportions in which these strains should be 
combined—a system which had some acceptance in continental 
Europe and in South America. Many breeders place their hopes 
upon the repetition or approximation of a “nick,” or combination 
of bloodlines which already has produced one or more good horses. 
Such practice gradually gave way in the face of a growing compre- 
hension of the elementary principles of genetics. Only one thor- 
oughly scientific’ attempt to estimate the complicated probabilities 
in race-horse breeding was made in the first half of the 2oth century 
—at the Eugenics Records offices of the Carnegie institution at 
Cold Spring Harbor, Long Island, N.Y., in the 1920s under the 
direction of Dr. H. H. Laughlin. Most breeders remained unaware 
of the conclusions reached, and would find it difficult to apply them 
if they were understood. The American Thoroughbred Breeders 
association at its offices in Lexington, Ky., where the breeding in- 
dustry centres, established a small research program to determine 
some of the more important probabilities involved, using simple 
standards of measurement. Previous studies, excepting the work 
at Cold Spring Harbor, had yielded erroneous conclusions, partly 
because they were based on examination of the ancestry of the best 
horses only, without recourse to the fundamental statistical proce- 
dure of using control groups, and partly because there was avail- 
able no constant arithmetic measure for appraising individual 
runners and groups of runners in different generations and in 
different countries. Laughlin’s arithmetic measure was a “yard- 
stick”. based on speed, with corrections for weight carried and 
variations in tracks. The “biological handicap,” or genetic predic- 
tion index, he used was obtained by compounding the measure- 
ments of the individual runner, his parents and his sibs and 
half-sibs. Laughlin’s complex prediction index was never put to 
practical use, except for a brief and inconclusive trial in the early 
1930s at the Mereworth farm of Walter J. Salmon, who had fi- 
nanced the investigation. 

3. The Progeny Index.—The index developed in the offices of 
the American Thoroughbred Breeders association was simpler, less 
expensive and more effective in predicting genetic probability. It 
was based on the assumption that relative earning power provided 
an approximate measure of a horse’s class, constitution and sound- 
ness, the principal factors to be accounted for in quantitative 
measurement of the inheritance of racing ability: The basis for 
all calculations was the average monetary distribution per runner 
in a given year; and the performance of any runner in that year 
was expressed as a ratio to this “average expectancy.” In 1933 
the North American average per starter was $928 (9,176 runners, 
$8,516,325 total monetary distribution) and in 1955 the average 
was $2,941 (26,056 runners, $76,643,696). Thus a horse which 
earned $928 in 1933 had an index of 1.00 for that year, and a horse 
which earned $928 in 1955 had an index of .32. The yearly in- 
dexes, representing division of actual earnings by a corrective con- 
stant, are additive without the distortion entailed by summing the 
jnconstant monetary units. The annual differences in opportunity 
are largest, of course, in countries with the most pronounced in- 
flation; in France the average distribution per runner in 1925 was 
9,773 francs, and 30 years later in 1955 it was 371,188 francs. 

Studies making use of the average-earnings index have demon- 
strated that the earning power of the parent is directly propor- 
tional to the probable earning power of the offspring, within the 
limits circumscribed by chance assortment of genes and by environ- 
mental factors. (John Pirri, Jr., and Dr. Dewey G. Steele, pro- 
fessor of genetics at the University of Kentucky, using earnings 
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as a measurement of relative success, were able to make a tenta- 
tive estimate that heredity accounts for about 50% of the differ- 
ences in racing class in the thoroughbred.) The most successful 
sires, with only occasional exceptions, are animals which, as race 
horses, ranked in the top 1% of their male contemporaries. The 
highest known full-lifetime progeny index for a thoroughbred sire 
is 4.75, indicating earning power at a rate 4.75 times the average 
expectancy; this index was computed for the unbeaten St. Simon, 
whose offspring raced in Great Britain from 1889 to 1912. Bland- 
ford, foaled in 1919, had a lifetime progeny index of 4.29 in 
Great Britain and Ireland. The sons and daughters of Bull Lea, 
outstanding American sire of the century, had a group index of 
5.01 at the end of 1955; this stallion’s 816 year-starters had earned 
a total of $10,758,394, an average of $13,184 per runner per year. 
The offspring of Nasrullah, a highly temperamental horse im- 
ported to Kentucky in 1950, had a joint British-Irish-American 
index of 5.05 at the end of 1956. In general, a sire with a progeny 
index of 1.80 or higher is recognized as successful, and in North 
America about 7.5% of stallions reach this level, though only 
about 1% maintain indexes of more than 3.00. 

As with stallions, the probable genetic merit of females is best 
estimated by reference to their racing ability. Of course, a much 
larger proportion of females have relatively high chances of be- 
coming good producers. About 5.7% of brood mares have racing 
indexes of 2.00 and upward; the top 10% begins at 1.20, the top 
20% at 0.65. More than one-fourth of the thoroughbred brood 
mare population in North America is comprised of females never 
tested in competition on the race course. 

It is common practice in all racing countries for breeders to 
select prospective brood mares largely, if not primarily, on the 
basis of ancestry; particularly they prefer the daughters of a sire 
already distinguished as a sire of brood mares or the daughters 
of mares already distinguished by their own racing or that of 
their offspring. This method frequently yields satisfactory re- 
sults, but selection based on ancestry compares unfavourably with 
selection based on individual racing capacity. The highest known 
index for a group chosen on the basis of ancestry is that of 2.40 
(at the end of 1954) for the progeny of daughters of the excellent 
stallion Blue Larkspur. This figure would be lowered consider- 
ably if the best race mares among Blue Larkspur’s daughters were 
subtracted from the totals. On the other hand, the progeny index 
for the best American race mares as a group was 3.66; for winners 
of the English 1,000 Guineas (one mile), 3.61; for winners of the 
English Oaks (14 mi.), 3.81. A study completed in 1952, based 
on actual results in North America, showed that high-class race 
mares produced 3 times as many horses with over-all racing in- 
dexes of 2.00 or higher as equal numbers of mares representing the 
average of the breed; 6 times as many with indexes of 4.00 and 
upward; 12 times as many with indexes of 10.00 and up; and 
24 times as many top-class runners, as indicated by indexes above 
20.00. 

4. Breeding Race Horses.—Few games of chance are as haz- 
ardous and expensive as that of breeding race horses. An average- 
of-the-breed study completed in 1956 and based on North Ameri- 
can results showed the following expectancies from 1,000 mares 
covered in 1945: 520 registered foals of 1946, 387 starters, 270 
winners, 45 runners with racing indexes of 2.00 and upwards, 15 
at 4.00 and upwards. Since a horse must earn about twice the aver- 
age to pay his expenses in training, and about four times the average 
to account for production costs plus expenses in training, it is clear 
that the gold in the hills of race horse breeding is rather low-grade 
ore, except for the few studs whose refining methods have led them, 
by accident or design, to choose the best breeding stock. The re- 
wards of breeding and owning race horses are primarily the in- 
tangible satisfactions of a sport. But such is the fascination of 

pursuing these satisfactions that prices of racing and breeding stock 
have reached figures which have only the most tenuous connection 
with fiscal probabilities. 

In 1955 executors of the estate of William Woodward, Jr., dis- 
persed the 62 horses of his Belair stud and stable for $2,476,600 
in an auction by sealed bids, One of the horses in the racing stable 
was the three-year-old Nashua, who had won 16 of his 20 races and 
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earned a total of $945,415. There were five bids of oe } 
a million dollars. Nashua went to a syndicate that ad of 
$1,251,200, and that later reported that it had been ost red 
higher price for the colt. When he was retired to the stud te 
end of the 1956 season, Nashua had earned a total of $1,288, k | 
surpassing Citation’s record of $1,085,760. Round Table ia i 
became the third winner of more than $1,000,000, topping Nate 
with $1,336,364 and a life-time total of $1,749,869. This Was sp 
passed by Kelso, five-time U.S. “Horse of the Year,” with $1 0h. 
362 in 1964. Nashua was an exceptional runner, and exceptinly 
sound, though not necessarily superior to champions that had 
earned smaller amounts in periods of less extravagant purses, or 
even to his contemporary the California-bred Swaps, who defeats 
him in the Kentucky Derby and lost to him in a special race later 
and whose total winnings were $848,900. Man o’War, who ran jp 
1919-20, earned only $249,465 in winning 20 of his 21 races, 

The other Belair horses brought large profits, totaling $610,000, 
when they were resold by auction early in 1956. One of these wa 
Nashua's dam, Segula, who went to the Greek shipping magnate 
Stavros Niarchos for $126,000, the highest price ever paid fora 
brood mare in the U.S. (The top-class fillies Busher and Honey- 
moon were still in training when they brought $135,000 each at the 
Louis B. Mayer dispersal in 1947.) The Woodward estate's fve 
shares in the syndicated stallion Nasrullah, sire of Nashua and 
other good horses, were sold for $251,000, a figure which indicated 
an approximate total valuation of $1,700,000 for the 16-yearald 
stallion. In the yearling auctions at Keeneland race course, Lar 
ington, Ky., colts by Nasrullah brought $80,000, $86,000 and $o | 
ooo in three successive years, 1954, 1955 and 1956. The $86,000 
record was broken in 1956 at Saratoga Springs, N.Y., headquarter 
for the principal yearling sales in the east, when Rise ’n Shine, an 
English-bred son of Hyperion, was sold for $87,000, The highest 
priced yearling filly, sold at Keeneland, Ky., in 1956 for $630, 
was Idun, who went unbeaten in 1957, earning $220,955, the largest 
sum ever accumulated by a two-year-old filly. 


IV. OTHER COUNTRIES 


1. Continental Europe.—While Great Britain and Ireland t | 
still the principal exporters of bloodstock, the studs of these cout 
tries have found it necessary to draw recruits from eso 
numbers that the British-Irish thoroughbred has become a prod n 
of international ancestry. The changing situation is largely ai 
the strength of competition from continental Europe; this, piir, 
probably stems from the fact that racing in Europe ee <i 
strictly to what may be called the classic pattern than it a 
Great Britain, from which the pattern was taken, (See also 
Britain: The Rise of Commercialism, above.) soy countrie 

Racing has long been established in most of the major © 
of Europe and attained new heights of popularity after bik rather 
II. The British model for three-year-old classics is follow oui 
closely, each country having its equivalent’ of the capa 
and the 1,000 Guineas races at a mile (1,600 m.), the iï 
Oaks at 14 mi. and the St. Leger at about 1Ẹ mi. T Euo 
ever, a major difference in that the courses in pode the vet) 
have fewer races for two-year-olds and fewer races iof genet | 
short and very long distances. ne 


The cumulative eec cl 
tions of selection for the classic distances, with o! y mista 
on precocity and speed on the one hand and ett etal Tange 
the other, has been to render the British and Irish erse a 
dependent upon bloodlines developed from the less ab 
ards of continental racing. A in raci 
France, which has attained a position of eminence ye 
breeding, has a limited program of two-year-old be! 
by the 1,600-m. Grand Criterium in October. bah e Poul 
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ader government supervision, and the Société d’Encouragement, 
roughly equivalent to England’s Jockey club, administers the con- 
duct of horse racing. j 

In Germany and Italy and elsewhere in Europe, racing tends to 
Eee Taita ee ene rather than the British. Stallions from 
france and Italy have exercised such persistent influence that it is 
Be edie of cit i Clissic winner, especially beyond the 
one-mile distance of the Guineas, without parents or near ancestors 
fom Europe. Italy has produced so many horses of exceptional 


as the unbeaten Nearco, his half brother Niccolo 
jonatello II, Tenerani and the unbeaten Ribot, best 
urope in 1955-56, that its influence on breeding in 


Great Britain and elsewhere is far out of proportion to its relatively 
«mall annual production. Among the most successful sires in the 
US. after World War II were Nasrullah, a son of the Italian 
Nearco (himself descended from English, French and American 


stock); Bull 


Lea, a son of the French-bred Bull Dog; and Prince- 


quillo, by Prince Rose, one of the best horses bred in Belgium. 


European 
authority is 
ministry of 


racing is under the direction of organizations whose 
delegated by the government, usually through the 
agriculture. The fortunes of the sport have varied 


with military and economic conditions, but there has been no sup- 


pression like 


that in the U.S. In areas under Soviet domination, 


the horses, as well as the race courses, are owned by the state, 
and successful trainers and jockeys are rewarded less liberally than 
incountries where private enterprise persists. Hungary, one of the 
nations where Communism has created the angmaly of competition 


between hor: 
phenomenal 


ses under state ownership, was the birthplace of the 
mare Kincsem, unbeaten in 54 races, and of Kisber, 


winner of the 1876 English Derby. 

2, British Commonwealth.—In countries of the British Com- 
monwealth racing has been sedulously cultivated, rising to the 
greatest success and importance in Australia, New Zealand, Ma- 
bya, India, Canada and South Africa. Canadian turf affairs are 
so closely connected with those of the U.S. that they are generally 
considered together. Climatic conditions make Canadian breed- 


ing of local 
the Great Li 


importance only; thoroughbreds produced north of 
akes are, however, improving as a result of recent 


Improvements in racing itself. Many of the fixed events of the 
Canadian meetings are restricted to Canadian breds. Conversely, 
Countries which have long seasons of intense tropical heat, such 
i India, have found it difficult to maintain thoroughbred pro- 
duction at a high level without making frequent importations 
of racing and breeding stock from areas of more favourable 
timate, Meetings were held in India as early as 1795, but it was 
Tot until 1857 that the Viceroy’s cup was first given, which even- 
tually became the most important fixed event of the Indian racing 


talendar, ( 
changed to t 


After India attained independence the name was 
hat of the reigning British monarch.) The valuable 


ise stakes is raced at Bombay. 
mong the commonwealth countries, Australia and New 


taland easi 
ad the class 
te breeders 


ly stand first, both in the character of their racing 
of horses they have produced. It is recognized that 
of “down under” have turned out animals comparing 


mth the greatest ones of England, France and the U.S., and that 


to Win their 
National sign: 
Most famous 


t 
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classics, cups and handicaps affixes a stamp of inter- 
ificance. The Melbourne Cup race, run annually.at 


è S Poy 
lemington course, near that city, distance 2 mi., is among the 


handicap races in the world; it was established in 1861 
of winners includes the names of many grand per- 


1s, headed by that of Carbine, whose feat of carrying 145 Ib. 


ey victory in 1890 in what was then record time, 3:284, stands 


equaled in 
tinsic gr 


modern turf history as a weight-carrying feat. His 


eatness he further demonstrated by his stud career in 


It 2 = 
a Ustralia and England. Today his blood appears in the 


grees of 


‘tbing Was b 


y ar 
iminateq t 


waalia are 
Course 


tralia rank 
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many of the best horses of all racing countries. 
red in New Zealand, which produced also the great 
Lap (1926) and numerous other runners which have 


he turf in Australia, The two great racing centres of 


the Flemington course at Melbourne and the Rand- 
at Sydney, but there are many other meetings, and 
s second only to the U.S. in the number of races run 


annually. New Zealand’s principal courses are at Auckland in the 
North Island and Christchurch in the South Island. The New 
Zealand Derby at Christchurch was established in 1860. 

3. South America.—Racing is firmly established in the major- 
ity of the greater South American countries, with Argentina the 
leader and Brazil; Uruguay, Paraguay, Chile, Peru, Ecuador, Co- 
lombia and Venezuela all active. The courses at Buenos Aires, 
Santiago, Rio de Janeiro and Sao Paulo are among the most lux- 
uriously appointed in the world. 

In the matter of breeding Argentina ranks first and Chile second, 
though many successful studs are maintained in other countries. 
The “Purple Land” of Argentina is perhaps unexcelled for purposes 
of race-horse production, and its great stud farms, lavishly 
equipped, produced many runners which presumably could be 
ranked with the world’s best. Both Argentina and Chile have a 
considerable export trade in thoroughbreds, of which many good 
ones have gained distinction in the United States. There is very 
little exportation of breeding stock’ from either North or South 
America to Europe. 

In general, racing in South America is under the direction of 
Jockey clubs, which may have hundreds or even thousands of 
members but exercise their control through small boards of gov- 
ernors. These bodies have a lesser degree of autonomy than the 
Jockey club in England; usually they operate within the limits 
prescribed by, and under the immediate direction of, the national 
government. Venezuelan racing is administered directly by the 
government. 


V. STEEPLECHASING AND HURDLE RACING 


These forms of racing trace their ancestry directly back to the 
chase and the field of war, where the necessity of clearing the most 
formidable obstacles was paramount, and horses of great size, 
strength and agility, as well as speed, were required. In fact, 
if the history of the steeplechase (of which the hurdle race is 
a miniature form) is investigated, it will be found almost in- 
variably to have been sponsored in the beginning by cavalry of- 
ficers and sportsmen avid for the excitement and danger of the 
hunt. It is therefore natural that in its organized form it still 
attracts many gentlemen riders, the weights being such as to allow 
their constant participation; and its administration is usually left 
to the National Hunt committee in England and to the National 
Steeplechase and Hunt association in the U.S. Many of the most 
important fixed events, with valuable and coveted trophies, are 
run at the various hunt club meetings over cross-country courses 
of great difficulty. 

Steeplechasing reaches its annual apogee in the Grand National, 
which was first run in 1839 over the Aintree course at Liverpool, 
and attracts world-wide interest and enthusiasm, in which regard 
only the Derby at Epsom may be said to exceed it. The honour of 
winning it has been sought by sportsmen of many different nation- 
alities, not only because of the lasting prestige that goes with a 
victory, but for the material reward; in value to the winner it 
has ranged upward of £20,000 ($56,000), though originally it was 
almost negligible. The course is of great danger and difficulty, 
being an irregular triangle in shape, which must be covered twice, 
making a total run of 4 mi. 856 yd. and calling for 30 jumps. 
A number of these jumps, such as Becher’s and Valentine’s Brooks, 
the water jump, etc., are of tremendous hazard, causing many 
starters to come to grief during the course of the race. All told, 
during the roo years and more of Grand National history, the 
number of contending horses that have either met their deaths 
or been permanently crippled is large; the human toll taken from 
the riders has also been considerable. This, however, seems 
merely to add to the fascination of the event, both to the par- 
ticipants and the public. Thirty or more horses often go to the 
post, of which sometimes but a scattering few ever finish, while 
on one occasion only a single horse completed both rounds with- 
out falling. 

The Grand National is a handicap, with very high imposts. On 
three occasions r2 stone 7 lb, (175 Ib.) has been carried to victory, 
While the general belief prevails that only a horse of prodigious 
strength and stamina and grèat ‘size can win it, as a matter of 
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fact it has been won by animals of many different shapes, sizes 
and types. Its nearest analogue in the U.S. is the American 
Grand National, run at Belmont park. The only horse that has 
ever won both events, Mrs. Marion du Pont Scott’s Battleship, 
was a little horse standing but 15.13 hands (5 ft. rj in.) and weigh- 
ing less than 1,000 lb. in racing trim. Nevertheless, he carried 
11 stone 6 lb. (160 lb.) at Aintree and defeated a field of 35 in 
1938. He was then rr years old and had won the American event 
four years before when 7 years old, under 147 lb. Battleship was 
bred in the United States, a son of Man o’ War. Many of the re- 
newals at Aintree have been won by Irish horses, and the belief 
prevails that the Irish hunting type is the most approved one for 
cross-country racing. It remains also to be said that many of the 
most famous Grand National winners have been half-bred, not 
purely thoroughbred. (J. L. He.; J. A. Es.) 


VI. HARNESS RACING 


The trend in harness racing in the United States and Canada 
after World War II was away from the old country fairs, still the 
more numerous in number, to the arc-light mutuel circuit head- 
‘lined by the two largest circuits, Yonkers raceway in Yonkers, N.Y., 
and Roosevelt raceway in Westbury, N.Y., both in the metropoli- 
tan New York area. 

When the Old Country Trotting association pioneered nighttime 
light harness racing over a half-mile oval in the fall of 1940 at 
Westbury, there were but 126,000 fans for the season, who wagered 
only $1,704,000. The climb in interest and activity was steady 
after the end of World War II. Early in the second half of the 
2oth century the national annual attendance at harness races had 
grown to more than 10,000,000, The mutuel handle was more than 
$600,000,000. 

Annual sales of horses were more than $5,000,000, and the lead- 
ing sale at Harrisburg, Pa., was more than $2,000,000. L. B. 
Sheppard’s Hanover Shoe farm of Hanover, Pa., paid $500,000 for 
the 15-year-old bay stallion Adios in 1955 to Delvin Miller of 
Meadow Lands, Pa. 

Not only did attendance and mutuel figures skyrocket on a na- 
tional basis, but purses tripled in a decade from $7,338,876 imme- 
diately after World War II to $21,862,611, The famed three-year- 
old trot, the Hambletonian, was worth $117,117.98 in 1953. 

While Roosevelt raceway and Yonkers raceway combined pro- 
duced more than 50% of the national attendance and mutuel fig- 
ures, there was a constant growth in the Maryland and Delaware 
areas, Detroit, Cleveland, Chicago and the west coast. Even the 
fairs through the middle west started to swing to night racing. 

The Illinois State fair, in Springfield, held a one-week meeting 
worth almost $500,000 annually. On the night circuit the Mes- 

senger stake, William H. Cane stake, the American Classics and 
the Trans-America series were among the major events. The 
pacing side of the sport started to outstrip its trotting rivals, 

1. The Standardbred Horse.—The American standardbred 
trotter is descended chiefly from thoroughbred ancestry and, as 
a breed, closely resembles the thoroughbred in many respects, the 
differences between the two being, at best, chiefly those of detail. 
As a recognized breed, while the beginnings date back to post- 
Revolutionary times, it was with the creation of the American Trot- 
ting Register in 1871, followed by the erection of the standard 
government admission thereto in 1879, that its history officially 
began. (See also Horse.) The breed has been disseminated over 
almost the entire globe, and thousands of its select members have 
been exported for racing, breeding and other purposes to most 
European countries, to the antipodes and elsewhere. In England 
it received little recognition and never gained a foothold, being 
unable to make headway there against the thoroughbred. How- 
ever, in such countries as France, Germany, Italy, Belgium, Den- 
mark, Sweden, Austria, Hungary, the U.S.S.R., Australia and New 
Zealand, the influence of American blood and American training 
and racing methods became dominant, though marked by diverse 

national differences. 

To Messenger, an English thoroughbred stallion of fame upon 
the British turf, is given the credit of being the “great father” of 
the standardbred. He was foaled in 1780, imported in 1788 and 
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died in 1808, leaving a large progeny. While his success ag ath 
oughbred progenitor was great, it was the remarkable trotti n 
pacity of his descendants that rendered him a monumental f (a 
This came to a climax in his great-grandson Rysdyk’s Ba 
tonian (1849), a stallion who was thrice inbred to him and is 
became the patriarch of the modern standard breed, which, ae 
might with equal propriety be termed a Hambletonian breed y 
all-pervasive is his blood throughout its entire structure, i 

2. Records.—The standardbred, in the beginning built up im 
heterogeneous elements, has evolved into a breed which, like the 
thoroughbred, is established upon a basis of blood alone, whereas 
in the beginning it was founded principally upon that of perfom. 
ance, Selective breeding, long continued, has not only purified its 
blood and refined its physical structure, but has improved its speed 
until it has attained a rate once considered impossible, 

The trotting records marking this progress were as follows (fo 


one mile) ; 
First 2:30 trotter—Lady Suffolk, 2:294 (1845) 
First 2:20 trotter—Flora Temple, 2:19} (1859) 
First 2:15 trotter—Goldsmith Maid, 2:14 (1874) 
First 2:10 trotter—Jay-Eye-See, 2:10 (1884) 
First 2:05 trotter—Nancy Hanks, 2:04 (1892) 
First 2:00 trotter—Lou Dillon, 1:584 (1903) 


The mile record for trotters, 1:55}, was made in 1938 by E. J, 
Baker’s Greyhound. 

Harness race horses are divided into two classes, trotters ind 
pacers, which ways of going are variants of. one original gait; but 
whether trot or pace was first common to the prehistoric Equidae 
it is impossible to say. Within the present standardbred there 
is little difference in ancestry between performers at the two gaits; 
many animals have made fast records at both, the most notable 
instance being that of Calumet Evelyn (1 :594 trotting, xs 
pacing), winner of many rich events in each division, The mil 
record for pacers at mid-2oth century stood at 1:55 flat, by Bily 
Direct in 1938. As will be seen, the extreme rate of speed attained 
by trotters and pacers is practically the same. ‘ 

All racing is over prepared dirt and clay tracks, which, to 
facilitate extreme speed, have.a harder surface than those us 
by running horses, Many tracks are ovals of one mile but n 
great majority of those in use are a half mile and five-eighths 0 4 
mile in length. There is one notable three-quarter mile track 
Vernon, N.Y. Jill op 

The principal mile tracks belong to the Grand Circuit, mH 
ganization which was formed in 1873. Half-mile tracks also i 
part of the Grand Circuit schedule now. All racing 1 wi h 
a two-wheeled vehicle of the lightest possible construction, wel 
ing about 25 lb., with pneumatic tires. The average driver W 
about 170 lb., though some famous reinsmen hi À 
thus the gross weight pulled on most occasions is appre 4 net 


in 1940 and was ridden a mile in 2:01} by Mrs. J. lady whe 
(later Mrs. Fred Van Lennep of Castleton farm), a 
never before had attempted such a feat. 
trainer, the late S. F. Palin, up, Greyhound in 1937 set Fi 
for 14 miles at 3:024 and in 1939 that for two miles ehh, 
Racing to four-wheeled wagon is another form 0 5 utes fat 
discontinued. The record at this hitch was 2:00 man pob 
first set in 1903 by Lou Dillon and equaled in 1911 by tour W 
were owned and driven by C. K. G. Billings, 4 S j 
weighed about 175 Ib. and whose wagon weighed 49 ©” 
the total weight pulled about 225 1b. -circuit 15 US 
Harness racing in the U.S. and Canadian fair ores heats the 
at one-mile heats, best two in three, or Wi! conclusiot 
limit, the horses being placed as they stand at the qu 
the third. In case of ties the heat winners race 0%. dash © 
tracks dominantly hold all races as one-mile, single © 
The administration of the sport is vested in the id 
Trotting association, a central governing body, W 
the Trotting Register and publishes it and the anny 
in which official summaries of all meetings apPe4™ 
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commissions and the Harness Tracks of America, Inc., embracing 
the larger mutuel tracks, appeared with the growth of the mutuels 
md became increasingly active. 

3, Futurities.—There are numerous fixtures for two- and three- 

earolds of high value, many of them classified as futurities, 
Older fixtures include the Hambletonian, Little Brown Jug, Ken- 
tucky futurity, Fox stake and the Horseman stake. With the evo- 
jution of the breed, the production of early and extreme speed 
became the great goal, and the two-year-old record of 1:58 was set 
by the pacer Torpid in 1956. The two-year-old trotting mark of 
zoo was made by Titan Hanover in a time trial in 1944 and was 
equaled in a race by Scott Frost in 1954. Titan Hanover also held 
the trot mark as a three-year-old, 1:58. The three-year-old pacing 
mark is held jointly by Tar Heel and Solicitor at 1:574 for one 
mile, made in 1951; three-year-old Matastar did 14, mi. on a half- 
nile track in 2:104 in 1961. One of the leading breeding grounds 
is Kentucky; there Greyhound, a gelding, was bred by H. H. 
Knight, as was the champion mare Rosalind (1:564) by B. F. 
White, her trainer and driver. Billy Direct (1:55), the champion 
pcer, was a stallion and was bred in Tennessee by H. H. Ridge 
of Massachusetts. Adios Harry (1:55), who tied Billy Direct’s 
mark in a race at Vernon, N.Y., in 1955, was bred by L. T. Hempt 
of Harrisburg, Pa. Adios Butler, Del Miller driver, trainer and 
breeder from Meadowlands farm in Pennsylvania, set the world 
record at 1:548 in 1960. The champion pacing mare, Her Lady- 
ship (1:563), was bred in Indiana by Clair Wolverton, a profes- 
sional reinsman, as was the world’s champion trotting stallion, 
Star's Pride (1:574), bred by Henry J. Warwick of Westfield. 

In extreme speed over fractional distances the harness race 
horse has attained rates which compare favourably with those of 
rumning horses. Billings in rgtz drove Uhlan to a four-wheeled 
wagon over a half-mile distance in 563 sec., and in r913 his trainer, 
Charles Tanner, drove him one-quarter mile in 27 seconds flat. 
Joe O'Brien approached such clockings with Scott Frost in 1955 
mdagain in 1956. Directum I, the pacing stallion, set a half-mile 
tecotd of 553 sec. in 1916 with trainer Thomas W. Murphy. 

The blood of Hambletonian has submerged all others in produc- 
tion of the standard type. On the trotting side it is now confined 
almost exclusively to two direct male lines known as those of 
Arvorthy and: Peter the Great. Axworthy traces to Hamble- 
‘onjan’ s son George Wilkes, and Peter the Great to his son Happy 
aos In the pacing genealogy, the principal male lines are 
Mh founded by Abbedale, descended from Hambletonian’s son 
lectioneer, and by Direct, descended from his son Dictator. In- 

Widually there is no difference in type between trotters and 
al as might be expected when their blood is in such large 
id a identical. The average standardbred stands about 15 to 
a ny (5 ft. to 5 ft. 3 in.) tall and weighs in racing trim be- 
ih 50 and 1,000 1b., being smaller in pattern than the thorough- 

ut upon sturdier lines. 
Gon has produced few thoroughbreds capable of holding 
stars TE with those below the border, but many standardbred 
totter ice gaits, the trot and the pace, including a two-minute 
(1578), h ee Hanover and several pacers led by Winnipeg 
fae holder of the world record for geldings at that gait. 
Vintage orget Dr, Stanton, a two-minute trotter of more recent 
y (J. L. He.; J. C. HN; E. C. Be.) 


VII. TOTALIZATOR 


dee alizator, a complex mechanism employing both electrical 
e nical devices, is used on race courses for wagering under 
tickets et system. Its major functions are to print and issue 
sale of jowledging wagers on various contestants; to summarize 
Wager Such tickets; and to display to public view the pogas 
tetive nest Its popularity and the popularity of racing itsel: 
i thera y from the totalizator’s speed and efficiency and from 
. The z safeguards against unethical practice. j 
Nas deye], ari Mutuel.—The pari-mutuel method of wagering 
tim (, oped in France by Joseph Oller. The descriptive French 
though ae pari, “bet,” and mutuel, “mutual”) is still in use, 
ih the Urs, half-anglicized term mutuel betting is commonly heard 
hited States, Oller’s first voitures des Poules made their 
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appearance at the Hippodrome de La Marche on March 5, 1865. 
The wagons carried equipment and personnel for selling numbered 
tickets, assigning the horses by lot and paying, after the race, the 
players who held the winning number. The pools, equivalent to 
American “jackpots,” were simple lotteries, and later were sup- 
pressed by the courts for this reason. Oller at first provided only 
a larger facility for the popular practice of drawing the names of 
contestants from a hat and awarding the pool (in the U.S., the 
“pot”) to the person who had drawn the winning horse. 

In 1869 Oller instituted the pari-mutuel method, in which the 
player chose the horse he wished to back, and the payoff to the 
winners was made from the pool (the sum of wagers on the various 
runners) after deduction of a commission. The innovation gained 
quick popularity, since it allowed the player not only to make 
his own selection but to choose, by rough estimate at least, be- 
tween long and short odds. The system was declared illegal in 
1874, the courts holding that it violated the antilottery act of 
1836, but in 1887 it was reinstated in favour. Except for the 
lottery operated under government direction, it remained as the 
only legal form of wagering on horse races in France, where—as 
in New Zealand—it included numerous off-course urban centres 
for accepting wagers which became a part of the pools at the course. 

The pari mutuel was introduced into the United States in the 
1870s, but proved less popular than bookmaking, a method im- 
ported from England about 1871. Churchill Downs, which also 
had auction pools and bookmakers, maintained a few machines for 
mutuel betting from the spring of 1878 until 1889, and revived it in 
1908, when it was established by court decision as a legal method 
of betting on races in Kentucky. Thereafter mutuel betting be- 
came the predominant form of wagering on horse races in the 
United States, though it did not supersede the bookmaker in New 
York until 1940. 

Mutuel betting does not thrive in competition with bookmakers, 
as was demonstrated by its early history and by the situation in 
England into the second half of the 2oth century, where the books 
continued to be more popular. (See also Great Britain: Matches 
and Handicaps, above.) It had, before the totalizator was de- 
veloped, two great deficiencies. Tickets were sold by hand, and 
each sale was recorded on a hand-operated tally machine; since 
the totals shown on the various “clickers” were not.summed up 
until after the race, the player had no accurate estimate of the 
odds. Further, the integrity of the system depended upon the 
integrity of management and of many employees; and however 
honest the workers in the mutuel department may have been, 
the public was always free to speculate upon the degree of dis- 
honesty among them. The tote corrected both of these defi- 
ciencies, leaving the bookmaker with one major advantage, that 
he could offer the player a fixed price at any stage in the progress 
of wagering, In the United States and in most other countries 
the tote came into favour because of its safeguards against sharp 
practice and the fact that, with bookmakers excluded, it submitted 
all wagers to the easy collection of commissions and taxes. 

The pari-mutuel system is adapted to many types of wagering, 
including doubles and triples (combinations of horses in different 
races) and the involved cumulative bets which have their greatest 
popularity in South and Central America (see also Double and 
Quinella Pools, below); but its most common use is for straight 
(win), place and (in the United States) show pools, Except in 
North America, the general practice is to operate straight and 
place pools. Money in the win pool, after deduction of the stake- 
holder’s fee, is divided among those who backed the winner. In 
the place pool, after commission has been deducted, the remainder 
is divided into three equal parts, and each third is divided among 
backers of the horses which placed (in the United States, showed) ; 
that is, which finished first, second or third. This method of cal- 
culation makes possible a return less than the amount wagered. 

The North American methods are different ; there are three pools 
instead of two, and the calculation is made in such a way that 
the return on a winning ticket must be greater than the sum wa- 
gered, even if the stakeholder must forfeit a part or all of its 
commission, and possibly more, to pay the winners a stipulated 
minimum of five or ten cents on the dollar as profit. The straight 
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pool is for the winner only; the place pool is for the horses which 
finish first and second; the show pool, corresponding to the place 
pool of other countries, pays off on the horses which finish third or 
better. In calculating the place payoff the commission is taken 
off first; the money bet on the first two horses is subtracted from 
the pool; the remainder is divided into two equal parts; and each 
part is distributed among the backers of the first and second 
horses, plus their original stake. The show pool is calculated in 
the same manner, except that three horses, instead of two, must 
be accounted for. 


The Two Methods of Calculating Pari-Mutuel Returns 


f In U.S. Elsewhere 
(“Show”’ pool) (“Place”’ pool) 
Example ; 
Total pool. . 100,000 units 100,000 units 
Amount bet on winner i 50,000 units $0,000 units 
Amount bet on second horse . 10,000 units 10,000 units 
Amount bet on third horse 5,000 units 5,000 units 
Method of calculation ‘ $ 
Total pool > . . 100,000 units 100,000 units 
Stakeholder’s fee (10%) | 10,000 units “10,000 units 
Amount returned to public ? 90,000 units 90,000 units 
Amount bet on first three horses. 65,000 units (not considered) 
Profit or actual winnings. - a 25,000 units (not considered) 
Amount (of profit) shared by each ‘ 
group otha ote 8,333 units $0,000 units 
Amount returned per unit wagered 
on winner pues $333 pe nase $2,000 bot 
50,000 50,000 
Amount returned per unit wagered 
on second horse . . 3 3338 4 ae $2,000 n soo 


Amount returned per unit wagered 


on third horse 8 


W333, 
co +1 = 2.65% 


“Odd pennies above the nearest five cents are called breakage and are retained by the 
stakeholder. A two-dollar bet would return twice the amount shown. 
is is a loss of .40 units. 


2. Totalizators—A totalizator developed by George Julius 
was first used at the Ellerslie race course, Auckland, N.Z., in 1913. 
The electromechanical device was first called the Julius tote, later 
the Premier tote and, more recently, the Automatic tote. A com- 
pany organized by Julius provided totalizators for several coun- 
tries, including the United States, where the so-called American 
tote superseded it in popularity. The American Totalisator com- 
pany was organized by Henry L. Straus of Baltimore, Md., with 
primary assistance from the brothers Charles A. and Gurnee Munn 
of Palm Beach, Fla. The first engineering development was di- 
rected by A. J. Johnston of the General Electric company, who was 
later assisted by O. C. Levy and H. C. Robinson of the Automatic 
Electric company. The first American totalizator, built in 1927- 
28 by Johnston, was taken in 1929 to England, where it was 
adopted, with modifications, by the Race Course Betting Control 
board, and was used first at Newmarket in 1930 and later at many 
other courses. This tote, based on automatic telephone equip- 
ment, had a minimum of mechanical parts. 

The ticket-vending machines most widely used in the U.S. and 
Great Britain were developed in England by the Bell Punch and 
Printing company of Uxbridge’ The simplest of various types of 
such machines is a hand-operated box which ejects preprinted 
tickets by means of a lever or slide. Most modern totes use a 
complicated device which prints and issues a ticket in the same 
operation. When the better has given the program number of the 
entry he wishes to back, the vendor presses the corresponding key. 
Electrical impulses record the wager in the appropriate adding 
machine for the contestant and in the grand-total machine for the 
pool. The machines record the wager simultaneously and return 
an acknowledging impulse which sets the rotary press in motion. 
The press prints the mutuel ticket from a roll of specially designed 
laminated paper, cuts the ticket from the roll, ejects it from the 
machine and returns to a neutral position. The machines are 
capable of issuing from 4o to 55 tickets per minute. 

The American tote uses a mechanical counter from which each 
vending machine produces a printed record of its sales. This 
device provides the only method for a complete audit of the tote 
operation and for checking against the possibility of error in the 
various money totals. Another type of vending machine is capable 
of issuing tickets in more than one pool and in more than one 
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denomination from the same unit. In some situations 
more convenient than the one-pool, one-denomination man: 
but they are slower in operation and have no mechanical 
to provide data for a complete audit. They were not iy 
adopted in the United States. Beneraly 

All vending machines are electrically locked by a designate] i 
official to render impossible any sale of tickets after a aceh 
begun. They remain locked until precautions have been take | 
to ensure that they can issue tickets only for the next ace, §) 
many protective devices are in use that counterfeiting of ving 
tickets has been rendered virtually impossible. 

The adding machines in general use fall into two categories; 
(1)-the electromechanical and (2) the electrical. The first make 
use of a motor-driven collecting or accumulating device whi 
actuates an electrically operated escapement mechanism, Usually 
driven through slipping belts. As wagers are received, the locking 
gears are disengaged, and the driven shaft is permitted to tuma 
distance calibrated to correspond to the value of the wager (for 
example, 2° for a $2.00 bet and 10° for a $10.00 bet). The turing 
shaft either actuates a self-synchronous motor which keeps a 
similar motor. operating the indicator board in step or actuate 
indicator drums by direct gearing or by means of chains and 
sprockets, 

This is the method used by the machines operating in mot 
countries. In the U.S. and, to a large extent, in England, the elec 
trical totalizator is used. 

The electrical totalizator operates on an entirely different prit 
ciple. Wagers are collected by means of either a multiple bank 
rotary switch or by a relay chain. As bets are collected, betting 
relays are actuated which correspond to the value of the wagers 
These relays step appropriate rotary switches, in the units, tens; 
hundreds and thousands positions, etc. Each position of thes 
switches energizes a combination of indicator relays which cause 
illuminated numerals to appear on the display boards. , 

In both systems, the problem is complicated by. the necessity 
of maintaining not only great speed and accuracy, but of obtain: 
ing instantaneous alarms if a bet fails to get through. This a 
system must indicate both the source and the cause of troub! i 

3. Tote Boards.—Totalizator indicator boards display at 
the number of units or the amount of money wagered on 
contestant in each pool and the total for each pool: inal 

In some cases the approximate odds are given for the win 
instead of the amount wagered on each entry, but more 
both the amounts and the approximate odds are ie 
American tote uses an electric analogue computer for aul pik 
calculation of the odds. In the place pool (place and ston 
in the. U.S.) only the amounts are shown; it 1s impos af 
estimate the odds, since the payoff on any one horse ji 
accordance with the amount wagered on the other wr 7 oi 
whose backers are to share in a division of the por of e 
boards display results of races, payoff prices, nori to indile 
race, time of day, post time for the next race, & signa! i 
an inquiry by the stewards, and other information. rea mel 

Early types of indicator boards were built on t 
principle, using large drums driven by gears Or 
sprockets. The mechanism was cumbersome, and th it to stop 
so heavy that they were difficult to start and difficut "oo! 
the proper point. A more ingenious device was o 
type, with the top half of the numerals painted on pich ip | 

ks f plates W! ‘bit 
plates and the bottom half on a similar nest o! p A 


into position in sequence as the actuating shafts ri ground 


numeral from oto 9. In the section showing apita a that ot 
nests of lights are placed opposite each betting bint only lt 
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coming upon the correct digit. Indicator boards with such: equip- 
ment may be placed anywhere, without reference to the distance 
irom other units of the tote. 

4, Double and Quinella Pools.—The totalizator operation 
includes wagering in the double and quinella, or quiniela, pools. 
In the daily double, as it is:called in the U.S., the better attempts 
io select the winners of two races, In the quinella the payoff is 
made on tickets picking the horses which finish first and second 
ina given race, without reference to the order of their finish, 
‘These wagers require special vending machines, and the pools, of 

urse, are separate from those of other types of betting: Thi 
course, F T type: g e 
vending machines most commonly used in North America for the 
double and the quinella have mechanical counters which registe: 

ae carne 
separate totals for each combination. Each machine, at the close 
of betting, produces a printed record of the wagering; and from 
the total and subtotals thus made available, the payoff price for 
the winning combination is computed. In another type of vènd- 
ing machine the wagers on each combination are summed auto- 
matically in the same manner as in straight, place and show betting. 

See also GAMBL: (J. A. Es.) 

BrsiocraPHy.—Kee neland Association, Keeneland Association Li- 
brory: a Guide to the Collection (1958) ; Roger Mortimer, The Jockey 
Club (1958) ; Elizabeth Blanchard and M. W. Wellman, Life and Times 
of Sir Archie (1958); Sir Charles Leicester, Bloodstock Breeding 
(1958) ; D. Francis, Sport of Queens (1957); M: G. B. Good, Lure of 
the Turf (1957); B. W. Curling, British Racecourses (1951); V. R. 
Orchard, Derby Stakes: a Complete History, from 1900 to 1953 (1954) ; 
J.H. Palmer, This Was Racing (1953) ; J. Hervey and W. S. Vosburgh, 
Racing in America, 4 vol. (1937-44) ; J. Hervey et.al., Racing at Home 
and Abroad, 3 vol. (1923-31); T. A. Cook, A History of the English 
nae ah fer} ; T. H. Browne, History of the English Turf, 1904- 

, 2 vol. (1931). 
peat the General Stud Book and Racing Calendar (English) ; 
aed Turf Register and Sporting Magazine (1829-44) ; American 
ki Book; Americ an Racing Manual (annual); American Thorough- 
Breeders Association, American Race Horses (annual); Blood- 
uer, Keny (anplis ; The Blood-Horse (weekly) ; 

red Record (weekly). 
Rates Racing: Frank A. Wrensch, Harness Horse Racing in the 
is States and Canada, 2nd ed., with introduction by E. R. Harri- 
The gn Dwight Akers, Drivers Up, 2nd ed. (1947); John Hervey, 
iM merican Trotter (1947); C. C. Wolverton, Fifty Years With 
‘ae Horses (1957); United States Trotting Association, Annual 
Hp of Trotting and Pacing and United States Trotting Associa- 

HORS (annual). (J. L. He.; J. A. Es.; J. C. Hy.; E. C. BG.) 
ae RSE-RADISH (Armoracia rusticana, A. lapathifolia or 
adicula [Rorippa] armoracia), a hardy perennial plant of the 
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mustard family (Cruciferae), 
grown for its fleshy pungent root, 
which is used mainly as a condi- 
ment or table relish to promote 
appetite but earlier occasionally 
was used in medicine. Horse- 
radish, native to Mediterranean 
lands, is grown generally over the 
temperate zones, and in many 
cool, moist areas it has become a 
troublesome weed. Large, coarse, 
glossy green basal leaves arise 
from the crown atop the large 
white root; petioles are long; 
blades are up to 1 ft. long and 4 
to 6 in. wide, generally with wavy 
or crenate margins; leaves of the 
flower stalk are smaller, not peti- 
oled, and oblong or lance-shaped. Small white flowers are borne 
in terminal or axillary racemes} pods are small, oblong and tipped 
by a short, persistent style; seeds are rarely borne under field 
conditions. 

Processors of horse-radish desire roots that are large, free of 
crown or root branches and free of woodiness due to age. For 
producing such roots, deep rich moist soil free of stones and trash 
is essential. Horse-radish is usually propagated in the spring by 
planting pieces of pencil-sized roots about 2 ft. apart in rows about 
24 ft. apart. They are planted at a slight angle with the upper 
ends covered about one-half inch deep. All but the terminal shoot 
should be removed to prevent later formation of multiple crowns; 
the side roots are also rubbed off to minimize formation of crooked 
and branched roots. This is done by hand, removing ‘the soil 
from the upper part of the root piece, rubbing off excess shoots 
and roots, then replacing the soil. The procedure is repeated 
after’6 weeks. 

Roots should be harvested after only one growing season. They 
are plowed from the soil and washed and trimmed for sale. The 
root tissue is grated and packed in white or distilled vinegar in 
glass containers; cider vinegar causeS undesirable darkening of 
the product. (V. R. B.) 

HORSESHOE CRAB, a name applied to large, marine 
arthropods of the order Xiphosura in the class Merostomata, found 
today only on the east coasts of Asia and North America, Other 
names less commonly used are king crab and swordtail crab. 
Despite these names the animals are not crabs at all but have their 
closest living relatives among the scorpions, spiders and other 
members of the class Arachnida, Females grow to a size about 
25% larger than males. Limulus, which occurs from Maine to 
Yucatan, reaches its largest size near the centre of this range, where 
females may attain a length of more than two feet. The animals 
are most abundant in estuarine waters, in winter at depths up to 
more than 65 ft., in summer often.on intertidal mudflats. 

Importance.—Xiphosurans are of peculiar interest to zoologists 
in a number of ways. (1) They are of extremely ancient origin, 
and so are often spoken of as “living fossils.” (2) Many strange 
features are found in their anatomy. (3) A quite remarkable te- 
nacity of life is possessed by the eggs, larvae, adults and individual 
organs. This last characteristic has endeared these animals to 
physiologists, whose work on xiphosurans, particularly on the eyes 
and heart, has yielded results of classical importance. Commer- 
cially, xiphosurans have served as food to some peoples, are con- 
verted into fertilizer in New Jersey and are sometimes among the 
most serious enemies of the soft-shelled clam.. 

Geological History.—Fossil representatives of the Xiphosura 
are recognized from as far back as the Silurian period (beginning 
about 350,000,000 years ago). Forms closely like those of today 
date back to the Jurassic, long before the origin of mammals. 
Present genera include two in Asia and one in America. Best 
known is the single American species, Limulus (formerly Xiphos- 
ura) polyphemus; the Asian species resemble it closely in both 
structure and habits. 

Structure and Function.—The body of a xiphosuran is di- 
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pair of legs. On the bases of the other legs are spin, pu 
processes that separate the food fragments and Toll them į bity 
mouth. Internally, further grinding occurs in a gizzard ml i 1 
tensive hepatopancreas secretes digestive enzymes into Ave 
stomach-intestine. Absorption of digested food Occurs a 1 
MEDIAN here and especially in the hepatopancreas, Prob 
Blood is circulated to all parts of the body ina hi 
vascular system. A long dorsal heart tn fi bio ee 
from which it passes through open tissue spaces (sinuses i 
a system of veins. Before returning to the heart the blood 2 
through the gills. A bluish respiratory pigment called hemocyanin 
BY COURTESY OF OR. JON H, LOCHNEAD occurs in the blood, but is of questionable importance, The prin. 
FIG. 1.—HORSESHOE CRAB (LIMULUS), DORSAL VIEW. POSITION OF THE cipal organs for excretion seem to be a pair of long coral alanis 
ESRD aE SX DOTTED EAMES the prosoma, opening just behind the bases of the fourth legs 
vided into three parts: a broad, low prosoma, a much smaller In the nervous system the chief ganglia are fused into ati 
opisthosoma and a long, sharp tail-spine or telson; these parts are around the esophagus, and a surprising feature is the enclosure 
hinged together. On the smoothly arched upper surface of the of this ring and of all the larger nerves within arteries, 
prosoma are a pair of compound eyes and a much smaller median The gonads of both sexes branch profusely through much of thy 
pair of eyes, the latter pair responding to ultraviolet light. body, between lobes of the hepatopancreas. The paired reprodu 
The under surface of the prosoma is concave, thus the five tive ducts open on the posterior surface of the operculum, 
pairs of legs are completely hidden from above. Of these legs the Reproduction and Life Cycle.—Spawning takes place m 
first pair corresponds to the pedipalps of scorpions. A pair of small sandy beaches in spring and summer, usually after sunset and pet 
chelicerae, also like those of scorpions, is present just in front of haps most often during high spring tides. Each female is accom 
the legs. Behind the bases of the last legs is a pair of reduced ap- panied by one or more males, at least the first one holding fitmly 
pendages called chilaria. From the opisthosoma hang six flaplike by his claspers to the posterior edges of her prosoma, The femal 
structures, which probably are modified appendages. The first scoop out a series of hollows in the sand, and lay 200-300 eg 
flap serves as an operculum, covering the other five. On the pos- in each, while the males cover these eggs with sperm. Usually 
terior surface of each of these latter is a pair of gills, each gill the nests are just below high water mark, but north of Cape Cod 
consisting of a stack of thin plates, like the leaves of a book, they tend to be placed lower on the beach, perhaps because the 
The gills are ventilated by rhythmic beating of the flaps. The tides there are more extensive. 
mouth lies in the centre of the area surrounded by the legs. The After several weeks so-called trilobite larvae hatch from the 
anus is at the base of the telson. eggs. These larvae, about five millimetres long, have no tail-spitt 
All surfaces of the animal are covered by a leathery brown cu- and live off a store of yolk. They are succeeded by the second 
ticle, composed of about 259% chitin and about 75% of a protein stage larvae, which have a short tail-spine and which feed on sl 
resembling the keratin of mammalian claws and hair. Internally organisms in the mudflats, where they may overwinter. Third stat 
are a number of skeletal structures, some with a structure and animals have longer tail-spines and look like miniature adults, At 
chemistry much like vertebrate cartilage. each molt, escape from the old cuticle is through a slit round tl 
Sometimes xiphosurans swim, back down, by vigorous rhythmic margin of the prosoma. Growth in length immediately after ea 
beating of the opisthosomal flaps. But usually they plow through molt averages about 25%. It is thought that sexual maturity 8 
the mud, arching the body, and then pushing with the telson and reached after about 16 molts, at an age of 9-12 years. The mature 
the last legs. Special fattened spines at the tips of these legs adults often become covered with a variety of encrusting organisti 
are spread out automatically by the thrust against the mud. BreLIocRaPHyY.—W, E. Ankel, “Begegnung mit Limulus,” liet | 
Pincers present on all the other legs (except the first pair in adult Volk, 88:101-110 and 153-162 (1958); L. Fage, scuse . J. 
males) are used to pull out worms.and thin-shelled mollusks. The ™&cés,” in PP. Grassé’s Traité de Zoologie, 6:219-262 Heat l 


Krijgsman, “ i ker Mechanisms of the Be 
mollusks are crushed between strong basal processes on the last Art ne a Blok en 775520 346 (1952). J. H. Lochhead, 
ura polyphemus,” in Frank A, Brown’s Selected Inver 
pp. 360-381 and 584-585 (1950) ; O. W. Tiegs and S. M. Metin 
Evolution of the Arthropoda,” Biol. Rev., 33:255-337 om Betweet 
CHELICERA Waterman and C. A. G. Wiersma, “The Functional Rela d, 126:5 

Retinal Cells and Optic Nerve in Limulus,” J. Exp. Z00h My 
(1954) ; C. N. Shuster, “Annotated Bibliographies: a H. Io) 
Geol. Soc. Amer., no. 67, 1:1171-74 (1957). 7 


ite 
mouth HORSESHOE PITCHING. The origin of horseshoe, 


7 COMPOUND 
ji EYE 


CLASPER ON 
FIRST LEG 


PINCER OF 
SECOND LEG 


OF FOURTH LEG, ing, as well as that of quoits from which it probably den 
OF FOURTH LEG: | CHILARIUM uncertain in place and date. Legend ascribes the oon 


games to the early centuries of the Christian era wher ole OF 
were played by soldiers in their camps. Both games to ent 
attempt to throw an object, usually iron or steel, 50 te objet” 
a stake, or hob (as it is called in quoits), or to get t quoits it 
close to the stake as possible. The throwing object i oard t 
opercurum  * VJV N Ting, usually metal, though in deck quoits played on uojts som” 
V quoit is made of rope; in the 20th century rubber king of tht 

times replaced metal ones as a safety measure, the stri l 
metal quoit on the metal hob occasionally smie a 4 
dangerous to the eyes. A miniature quoit game otland qo | 
favourite in English public houses. In Canada and Sc } 
is often the summer game of curling clubs. four pee 
Horseshoe pitching is usually played by two of 6 ft. Da | 
When two play, they pitch from one pitching b0%, jn dame | 
j in the centre of which is an iron or steel stake 11% yad” 
FROM THE "JOURNAL OF oRPHOLOGY® extending 14 in. from the surface and inclined 3 sot A 
FIG. 2.—ADULT MALE LIMULUS, VENTRAL VIEW. 1-5, GILL-BEARING opis- Opposite stake 40 ft. away (30 ft. for women and ™ Ga 
THOSOMAL FLAPS both players have pitched two shoes each (an inning» 
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io the opposite box and pitch from it. When four play, each 

ir of partners pitches from opposite boxes. Singles are played 
joa winning score of 50, doubles to 21. | After all shoes have been 
ched in an inning, scoring is as follows: one Point for each 
shoe closer than an opponent’s if the shoe is six inches or closer 
to the stake; three points for each ringer (shoe enclosing the 
sake); four points for ringer and closest shoe. If shoes are 
equally distant or if opponents have the same number of ringers, 
these are considered ties and no points are scored. A leaning 
shoe has no value over one touching the stake. Horseshoes de- 
signed for pitching weigh 24 lb., are 7$ in. long, 7 in. wide at the 
greatest width, with a 34 in. space between the calks, as the small 
toes at each open end are called. 

The National Horseshoe Pitchers association was incorporated 
and became the governing body of the sport in the United States 
in 1921, World championship tournaments are held annually, 36 
contestants engaging in round-robin play so that each plays all the 
others, Outstanding pitchers have been Ted Allen and Fernando 
Inis; the former holds the record (72) for consecutive ringers in 
tournament play. (E. O. Br.) 

The game of jukskei, indigenous to South Africa, resembles 
horseshoes. The object of the game is for players to gain points 
by knocking over the pin (3 points) or by tossing their skeis closer 
tothe pin than those of their opponents (1 point each); to win, 
ateam must score exactly 23 points (if a team scores more than 
13it forfeits its points and begins at zero again). The Kroonstad 
jukskei field is the site of the annual All South Africa jukskei 
championship tournaments. 

HORSHAM, a market town and urban district of West Sussex, 
Eng., lies 38 mi. S.W. of London by road. Pop. (1961) 21,198. 
The earliest authentic references to the town occur in the early 
lth century. From 1295 to 1832 Horsham returned two members 
to parliament as a parliamentary borough but there is no record 
af any charter of incorporation. The parish church of St. Mary 
is mainly Early English and Perpendicular with remains of Nor- 
man work and a lofty spire. There are houses dating from the 
\Sth century and there is a local museum, The grammar school for 
boys founded in 1532 was rebuilt in 1893. Christ’s Hospital school 
for boys (the Blue Coat school), founded in 1556 in the City 
of London, was moved from its original home in Newgate street to 
Horsham in 1902. Horsham provides the main shopping centre 
fora radius of about 15 mi. but otherwise the principal industries 
are those connected with agriculture. (S. A. ST.) 
HORSLEY, JOHN (c. 1685-1732), British antiquary, who 
voted his life to the study of Roman Britain. He was born 
a in Northumberland or Midlothian in 1684 or 1685 and was 
ae at Newcastle upon Tyne grammar school; he earned his 
let, at Edinburgh university in 1701. By 1709 he was Presby- 
é A minister at Morpeth, Northumberland, where he opened a 
he amateur scientist, Horsley lectured on mechanics and hy- 
mi wee It was, however, probably as an archaeologist that he 
tee lected a fellow of the Royal society, April 23, 1730. Hors- 
as celebrated and valuable book, Britannia Romana: or the 
a ane Antiquities of Britain, published posthumously in 1732, 
ais ‘andard in scholarship and field work long unsurpassed. 

OR died at Morpeth on Jan. 12, 1732. J.M. Wr.) 
mh OSLEY, SAMUEL (1733-1806), English theologian, 
y a and bishop, famous for a celebrated controversy 
ot the mae Priestley (1783) in which he defended the doctrine 
ondon aes and of the divinity of Christ, Horsley was born in 
time be “ips 15, 1733, Entering Trinity hall, Cambridge, he be- 
tector of ‘seit laws in 1758 and in 1759 succeeded his Sa A 
e Royal ewington Butts, Surrey. He was elected a member 4 
Newton's Society in 1767 and secretary in 1773. He also edite 
vid’s in D works (1779-85). Horsley became bishop of St. -ik 
Asaph i 788, was translated to Rochester in 1793 and to St. 
both in a 1802. He died on Oct. 4, 1806. He was energetic 
ance Pip diocese and in parliament, using his influence for a 
house ae all religious dissent, In 1793 he preached eee 

Wag dS on the dangers of the revolutionary spirit and in 
4S one of the few to oppose the peace of Amiens. 
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Years Ago 
(G. Hv.) 

HORSLEY, SIR VICTOR ALEXANDER HADEN 
(1857-1916), English surgeon and physiologist, who conducted im- 
portant early work in neurological and experimental surgery, was 
born at Kensington, London, on April 14, 1857. He studied medi- 
cine at University college, London, and qualified in 1880. In 
1884 he was appointed superintendent of the Brown institution, 
London university, and in the following year assistant surgeon at 
University College hospital. These posts provided ample scope 
for his early researches on the role of the thyroid gland in the 
causation of myxedema and cretinism, on epilepsy, on rabies, on 
the pituitary body and on the localization of function in the brain. 
He also carried out self-experiments in connection with various 
methods of anesthesia. In 1886 he became surgeon to the National 
hospital, Queen square, London, and was also secretary to the com- 
mission appointed to report on Pasteur’s preventive treatment 
against rabies. In the following year he was appointed professor 
of pathology at University college. His work on cerebral localiza- 
tion had familiarized him with brain surgery, and after his ap- 
pointment to Queen square he became famous for his pioneer work 
in neurosurgery. Before the end of 1886 he had done ten brain 
operations at Queen square, most of them successful. On June 9, 
1887, he successfully carried out the first operation ever performed 
for removal of a tumour of the spinal cord. He was elected a 
fellow of the Royal Society in 1886 and was knighted in 1902. 
During World War I he served in France, Egypt and Mesopotamia. 
He died at Amarah (Iraq), on July 16, 1916. 

See Stephen Paget, Sir Victor Horsley: a Study of His Life and 
Writings (1919). (W. J. Br.) 

HORST, the term used in geomorphology for a block of the 
earth’s crust that has remained stationary while the land has sunk 
on either side of it, for example, the Vosges mountain range in 
Germany. The word is also applied in a more general sense to 
those larger areas, such as the Deccan of India, where the conti- 
nent remains stable, with horizontal beds forming a tableland, in 
distinction to a folded region such as the Himalaya mountains. 

HORT, FENTON JOHN ANTHONY (1828-1892), Brit- 
ish biblical scholar, editor, with B. F. Westcott (q.v.), of a cele- 
brated critical edition of the Greek New Testament, was born in 
Dublin, Ire., on April 23, 1828, and was educated at Rugby school 
and at Trinity college, Cambridge, where he was the contemporary 
of E. W. Benson, Westcott and J. B. Lightfoot. The four men 
became lifelong friends and fellow workers. In 1854, in con- 
junction with J. E. B. Mayor and Lightfoot, Hort established the 
Journal of Classical and Sacred Philology and plunged into theo- 
logical and patristic study. In 1857 he married and accepted the 
college living of St. Ippolyts, near Hitchin, Hertfordshire, where 
he remained for 15 years. In 1870 he was appointed a member 
of the committee for revising the translation of the New Testa- 
ment. 

In 1872 Hort became fellow and lecturer at Emmanuel college, 
Cambridge, and in 1887 Lady Margaret reader in divinity. In 
the meantime (1881) he had published, with Westcott, the re- 
constructed Greek text of the New Testament. The revision 
committee had very largely accepted this text, even before its 
publication, as a basis for its translation of the New Testament. 
Hort died on Nov. 30, 1892. 

Among other important writings are Judaistic Christianity 
(1894) and The Christian Ecclesia (1897), both published post- 
humously. 

See his Life and Letters, ed. by his son A. F. Hort, 2 vol. (1896) ; W. 
Sanday, in American Journal of Theology, vol. i, pp. 95-117 (1897). 

HORTA, VICTOR, Baron (1861-1947), Belgian architect, 
was born at Ghent on Jan. 6, 1861, the son of a cobbler. With 
Henry van de Velde and Paul Hankar, Horta ranks among the 
pioneers of modern Belgian architecture and is an outstanding 
architect of the European art nouveau style. Trained at the 
Académie des Beaux-Arts in Brussels, 1876-81, he became a pupil 
of Alphonse Balat and after the latter’s death in 1895 became pro- 
fessor of the academy. Three houses in Ghent (1885), in un- 
ornamented, neo-Renaissance style, mark the beginning of his 
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career. His first independent building (1892-93), 6 Rue Paul 
Emile Janson, Brussels, was a four-storied, narrow-fronted house 
with a stone and cast-iron facade. It is the first continental ex- 
ample of the art nouveau, although incorporating neo-Gothic and 
neorococo styles. Other buildings in Brussels in his rich, elegant 
style are 2 Avenue Palmerston and Hotel Winssingers (both 1895- 
96) and his own house in Rue Américaine (1898). His chief work 
is the Maison du Peuple, Brussels (1896-99), an important build- 
ing in the history of modern architecture and the first in Belgium 
with a largely iron and glass façade. After 1900 Horta simplified 
his style; in.1913 he became director of the academy and designed 
the Palais des Beaux-Arts (1913-27), in a simple and severe 
classical ‘style; his last big undertaking was the central railway 
station in Brussels, begun just before World War II. He died in 
Brussels on Sept. 8, 1947. 

See A. Courtens, “Victor Horta,’ Le Document (1946-47); S. 
Tschudi Madsen, “Works and Style of Victor Horta Before 1900,” 
Architectural. Review (1955); Robert L. Belevoy, “Victor Horta,” 
Belgische Kunstmonografieén (1958). (S. T. M.) 

HORTENSE. (Hortense pe BEAUHARNAIS) (1783-1837), 
queen of Holland from 1806 to 1810 and mother of Napoleon III, 
was born in Paris on April 10, 1783, the daughter of:the future 
empress Josephine and her first husband Alexandre de Beauharnais. 
Her mother's marriage to Napoleon Bonaparte (1796) brought 
Hortense under the latter’s protection, and in Jan. 1802 he married 
her to his brother Louis. When Louis was proclaimed king of 
Holland (June 1806), Hortense went to The Hague with him and 
their two sons, Napoleon Louis Charles (1802-07) and Louis 
Napoleon (1804-31), A third son, the future emperor Napoleon 
III, was born in 1808, 

Hortense’s marriage was unhappy, and this gave rise to bad 
feeling between Louis and Napoleon, as Napoleon thought that 
Louis was chiefly to blame. Yet, though both Hortense and Louis 
wanted a divorce, Napoleon would not allow it and only allowed 
them to separate in 1810, when Holland was annexed to the French 
empire, Returning to France, Hortense in 1811 gave birth to a 
son by her lover, the comte de Flahaut; this son, who was adopted 
by a relative, was the future duc de Morny. 

At the first Restoration of the Bourbons, her husband’s count- 
ship of St. Leu was raised to the rank of duchy for Hortense 
(May 1814), though Louis refused to accept this title. However, 
her fervent support of Napoleon during the Hundred Days led the 
government of the second Restoration to banish her (July 1815). 
She spent several months in Baden and in Rome and in 1817 
bought the chateau of Arenenberg in Thurgau, Switz., where she 
was to spend most of the rest of her life. She died on Oct. 5, 1837, 

Hortense wrote several songs, including the famous “Partant 
pour la Syrie.” The editing of her memoirs, begun by Prince 
Napoleon Victor Jéréme, was completed by J. Hanoteau, Les 
Mémoires de la Reine Hortense, 3 vol. (1927; Eng. trans., 2 vol., 
1927), 

HORTENSIA, the daughter of the Roman advocate and orator 

Quintus Hortensius (g.v.), known only for the speech she made 
against the taxation of women without representation, related by 
Appian (Civil Wars, iv, 32-34). In 43 B.c. the triumvirate of 
Antony, Octavian (later the emperor Augustus) and Lepidus, in 
great need of funds to carry on the war against Brutus and Cassius, 
proposed to raise money by taxing the property of 1,400 rich 
women. The women first applied for help to Octavia, sister of 
Octavian, and to the mother of Antony and were not repulsed, 
but Fulvia, Antony’s wife, drove them away with insults, There- 
upon they proceeded to the forum, and Hortensia spoke for the 
group before the triumvirs, rebuking them for having deprived 
the women of fathers, sons, husbands and brothers and for their 
present proposal to seize their property. She asked why, when 
the women had no part in the government or in the conduct of 
the war, they should be taxed for what the men had done, and 
declared that the women would help resist a foreign enemy but 
that they-would never contribute their wealth for civil wars. The 
speech angered the triumvirs, but they reduced the number of 
women liable to the tax from 1,400 to 400 and imposed a similar 
tax on the men, 


HORTENSE—HORTHY DE) NAGYBANYA 


HORTENSIUS, QUINTUS, dictator of Rome in 
When .the plebeians, pressed by their patrician creditors, 5 
to the Janiculan hill, Hortensius was commissioned tog it an 
to the strife. He passed a law (Lex Hortensia) whereby he 
lutions of the plebs (plebiscita) were made binding on all te 
zens without the approval of the senate being Necessary, He 
said to have died while still dictator, ' Hey 

HORTENSIUS, QUINTUS (surnamed Horratus) (lg 
50 B:c:)  Roman-orator, delivered his first forensic speech at A 
age of 19;and enjoyed a distinguished career as advocate for 45 
years. He was leader of the bar until, defending Verres in 1g, 
he clashed, with Cicero, to whom thenceforth he yielded fl 
supremacy. He was a spokesman for the senatorial party, Pay 
ing through the cursus honorum, he became consul in 69. He ang 
Cicero later collaborated harmoniously in a number of trials, 

The speeches of Hortensius were published, but Virtually np | 
fragments remain; the ‘subjects of 28 of them are known, His 
oratory was of the “Asianic’’ style, florid and exuberant, com 
bining passion and elegance. He possessed an exceptional memory, 
and a capacity for organization, felicitous composition and rih 
and graceful diction, He produced the greatest impression through 
his delivery; his voice was musical, his action studied and theatr- 
cal—indeed actors imitated his gestures—and he devoted excessive 
care even to his dress (Cicero, Brutus, 303, 317; Gellius, i, 5,% 
Macrobius, Saturnalia, iii, 13, 4; Valerius Maximus, viii, 10,2), 
The speeches were more charming to hear than to read (Cicero, 
Orator, xxxviii, 132; Quintilian, /nstitutio oratoria, xi, 3,8). 

Hortensius wrote Annales, an epic on the Social War (War wit 
Italian Allies, 90-88 B.c.); a rhetorical treatise dealing with lad 
communes; and erotic verses, deemed ungraceful (Gellius, xix,9, 
7) and wanton (Ovid, Tristia, ii, 441). Cicero assigned hima 
role in the first edition of the Academica, and in the lost dialog 
Hortensius, in which Hortensius attacked philosophy, To hia 
Catullus sent poem lxvi, the rendering of Callimachus’ Look 
Berenice. 

Hortensius was very wealthy and noted for the luxury of his 
houses and table, 4 (Hy. CX, 

HORTHY DE NAGYBANYA, MIKLOS (1868-19) 
Austro-Hungarian naval officer and regent of Hungary ftm 
1920 to 1944, was born at Kenderes, eastern Hungary, 0n June 
18, 1868, of a Calvinist family of the middle nobility. He ente 
the Austro-Hungarian naval academy at the age of 14 and 
in various commands at sea, besides holding several shore Hi 
pointments.. From 1909 to 1914 he was naval aide-de-camp 
the king-emperor Francis Joseph. In World War Ihe distin i 
himself as an able and daring naval commander; he we 4 
broke through the Allied blockade of the Adriatic. On fel 
1917, he was severely wounded while commanding a iy it 
three cruisers in the Strait of Otranto. He was promoted ait 
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quested. by the counterrevolutionary Hungarian gover! 
Szeged to organize a national army to fight the Communist hol 
installed in Budapest. As the French military au itte ul 
to let his force move from Szeged, Horthy coul 
the Rumanians, who had occupied Budapest when BPS ai 
had been induced to retire. Horthy led his troops into tion of # 
on Nov. 16, 1919, after promising to allow the fo ctions. 
coalition government, which should then hold free ¢ 2 monardi 
parliament elected in Jan. 1920 declared on March 1 J, to bem 
which had been abolished by Mihaly Karolyi (0%) iiydl_ 
stored and elected Horthy to the ancient Hungar one a 
regent, pending clarification of the position of the peen ct 
Horthy’s attitude during the preceding months ento which 
cized: he was accused of tolerating the “white tere "scule at 
he was, however, probably rather blind than PONY parles! tt 
troversy soon after centred on his attitude to King 1921) 
attempts to recover his throne (in March and in Oct- ucts s 
he carried through, with what seemed to be file a ji 
unescapable task of preventing the king from 
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awers: From 1921 to 1931 he intervened little in public affairs, 
= ihe conduct of which he left to Count István Bethlen, but in the 
troubled 1930s he found himself driven by the situation increas- 
ingly to assume control of affairs. As a considerable extension 
of his powers voted unanimously by parliament in 1937 showed, 
this was widely welcomed. By this time conservatism had over- 
pid in Horthy any earlier tendencies toward extremism and he 
had become a moderating factor in internal politics, while his 
conviction of the invincibility of sea power made him reluctant to 
see Hungary involved in war with the west. It was only over the 
“rusade against Bolshevism” that he sympathized with Adolf 
Hitler, whom he disliked and against whom he robustly defended 
the independence and traditional institutions of Hungary. His 
attempt to extricate Hungary from the war (see Huncary: His- 
tory) led to his forced abdication (Oct. 16, 1944) and abduction 
into Germany. He was released in the Tirol by U.S. troops on 
May 4, 1945, and later allowed to go to Estoril, Port., where he 
died on Feb. 9, 1957. 

By Magda Purgly, whom he had married on July 22, 1901, 
Horthy had two sons and two daughters. Both daughters died in 
arly womanhood, and his elder son, Istvan, who shortly before 
had been elected deputy regent, perished in an aircraft accident 
on the Soviet front on Aug. 20, 1942. Horthy’s Memoirs (1956) 
were written without much documentation, 

See O. Rutter, Regent of Hungary (1939), an authorized biography ; 
C.A. Macartney, October 15th: a History of Modern Hungary, 1929- 
1945 (1957). (C. A. M.) 

HORTICULTURE, the division of agriculture which relates 
to the cultivation of fruits, vegetables and ornamental plants, is 
both an art and a science. It is an art in that through practice 
certain skills are developed in necessary operations, such as prop- 
agation, pruning and spraying, which are essential to successful 
culture. It is a science in that underlying these practices is an 
orderly array of fundamental facts which explain and direct their 
performance, “Horticulture” originally meant the culture of a 
garden or enclosure, in contrast with “agriculture,” meaning the 
cultivation of a field. 

This article is divided into the following sections: 

I, Introduction 
a Duets of Horticultural Crops 

+ Horticulture and the Home 
1, Lawn 
. Trees 
. Shrubs 
$ Herbaceous Annuals and Perennials 
. Vines or Climbers 
Hedges 
. Rock Garden 
Rose Garden 
9. House Plants 


10. Vegetable Garden 
N. 11. Fruit Garden 
+- Commercial Horticulture 
1. Fruits 
2. Vegetables 
3. Flowers, Nursery Products and Seed 
4. Propagation of Plants 
>: Bat Control 
. Harvesting and Stori 
V. Scientific Horticaltise a 
1. Research Agencies 
2. Horticultural Education and Organization 


exh ON 


I, INTRODUCTION 


in small Ociation of horticulture with intensive culture of plants 
Culture ie Teas is a popular conception; yet some phases of horti- 
ttonomie ne developed into industries which occupy important 
esc? Positions in the field of agriculture. - 
cele no hard and fast rules that determine when a crop i 
stom a; a is horticultural: The type of culture, the genera 
‘actors, S the purpose for which a crop is grown are determining 
yd weet corn, cabbage and potatoes are, for example, gen 
E gron assed as horticultural crops; yet in some areas where t A 
às fi an extensively for processing and market they are classe 
Even the tomato approaches field-crop status in 


el crops, 
© locations, Nut trees are considered horticultural crops when 
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grown in orchards for nut production, but they become forest crops 
when grown for timber. Grasses are treated from the horti- 
cultural viewpoint when used for lawns but become agronomic when 
used for pastures. 

Horticultural crops may be divided into four main groups, 
namely: (1) fruits; (2) vegetables; (3) flowers and ornamentals; 
and (4) nursery stock and seeds. The culture of fruits is known 
as pomology or fruit growing; of vegetables, as market vegetable 
gardening; of flowers, as floriculture; and of ornamental plants 
other than flowers, as ornamental horticulture. The planning and 
grouping of plants for the purpose of enhancing the beauty and 
value of the landscape is called landscape gardening or landscape 
architecture (q.v.). 

A fruit, horticulturally, is the edible product of a perennial 
plant, usually woody; it is closely associated with the develop- 
ment of a flower. Fruits are divided into tree fruits, including 
deciduous forms such as apple, pear, quince, peach, cherry, plum 
and apricot; evergreen forms such as orange, grapefruit, lime, 
lemon, citron, avocado and mango; and soft fruits, such as grape, 
strawberry, currant, gooseberry, raspberry and blackberry. (See 
Fruit.) 

A vegetable is popularly defined as the product of a herbaceous 
plant which provides fresh material either for culinary purposes 
or for salads. Vegetables may be botanically grouped according 
to the part of the plant which is used, as tuber—potato; root— 
beet, carrot, horseradish, parsnip, rutabaga, turnip, salsify, sweet 
potato; bulb—chive, garlic, onion, shallot; stem—asparagus; bud 
—cabbage, Brussels sprouts; /eaf—lettuce, spinach, kale, mustard, 
chard; leafstalk—celery, rhubarb; flower—cauliflower, broccoli; 
seed—pea, bean; and fruit—cucumber, muskmelon, tomato, water- 
melon, pepper, eggplant. (See VEGETABLE.) 

Flowers and ornamentals are plants used for their aesthetic or 
decorative value. They may be grouped for convenience as shown 
below: 

Flowers—(1) annuals, completing the life cycle and dying 
within a year, requiring reseeding each season (cosmos, petunia, 
zinnia); (2) biennials, requiring approximately two years to com- 
plete the life cycle, requiring reseeding every other season (fox- 
glove, Canterbury bell); and (3) perennials, living more than 
two years, not requiring frequent reseeding (chrysanthemum, 
phlox, peony). 

Shrubs and Vines.—(1) deciduous, shedding the foliage each 
year (deutzia, honeysuckle, spiraea); and (2) evergreen, retain- 
ing the leaves the year round (narrow-leaved—mugho pine, Pfitzer 
juniper, yew; and broad-leaved—laurel, rhododendron). 

Trees—(1) deciduous, shedding the foliage each year (elm, 


maple, oak); (2) evergreen, retaining the leaves the year round 
(narrow-leaved—fir, spruce, pine; and broad-leaved—citrus, 
holly). 


Such arbitrary groupings, however, are not rigid. The petunia, 
snapdragon, and wax begonia are annuals in northern U.S. and in 
Great Britain, where they are killed by winter cold, but they re- 
main perennial where mild winter temperatures prevail, in the 
southern U.S. and in southern Europe. Candytuft, which is com- 
monly called a herbaceous perennial, is shrublike and may properly 
be called a small shrub. See FLoweR; WILD FLOWER; TREE. 


II. ORIGIN OF HORTICULTURAL CROPS 


‘The first agriculture was in a sense horticulture. The first cul- 
tivated plants were taken from the wild. As cultivation advanced, 
culture became more intensive and more critical, and improved 
forms took the places of less desirable ones. The intensive appli- 
cation of the laws of Mendel (see MENDEL, GREGOR JOHANN) 
provided the key which enabled William Bateson (q.v.) and others 
to understand the results of hybridization. Mendel worked with 
the garden pea and for the beginning used two simple characters, 
tall or short stature and white or coloured flowers. Later the 
chromosome theory brought greater understanding and potential- 
ities of heredity. Hybrid vigour has given great advances both 
in size and stamina of crop and ornamental plants. 

One of the best examples is the development of improved forms 
of maize (corn), which is discussed under PLANT BREEDING; an- 
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other is the onion. However, practically every important flower, 
vegetable or commercial crop has been subject in some degree to 
a program of intensive breeding. Among flowers the daffodil and 
the chrysanthemum have shown phenomenal advances in the 1960s, 
Size in daffodils has been greatly increased while the narrow starry 
perianth segments have been replaced with broad overlapping seg- 
ments of greater substance. The coronas or trumpets have been 
varied in colour from a fiery orange-red to a deep shell-pink. In 
chrysanthemums the early varieties which flower in August and 
September out-of-doors have been enlarged almost to the size of 
the later flowering greenhouse varieties and the colours have be- 
come progressively brighter and stronger. 

The development of the grape in eastern North America prior to 
1700 was with native wild grapes, as Vitis labrusca, V. vulpina 
and V. aestivalis, raised from seed. About 1800, selections from 
these wild forms were made and propagated vegetatively by cut- 
tings, as the Alexander or Cape grape. Gradually, other species, 
including the old-world grape (Vitis vinifera), were blended with 
native species by natural crossing, and such improved varieties 
were produced as Catawba (1819), Concord (1843) and Delaware 
(1849). Finally, toward the close of the 19th century, systematic 
breeding methods began to raise the standards of quality, adapt- 
ability and production to the high level seen in such horticultural 
varieties (cultivars) as Ontario, Fredonia, Niagara, Golden Muscat 
and several seedless grapes. Flowers, ornamental plants, nuts and 
vegetables have all shown this same general pattern of development. 
To protect originators of new plant materials, the U.S. established 
a plant patent law, July 1, 1931. See PLANT PROPAGATION; GRAFT- 
ING (IN PLANTS); PLANT BREEDING. 


Ill, HORTICULTURE AND THE HOME 


Socially, horticulture has been and continues to be of great 
significance through its influence upon the settlement, develop- 
ment and refinement of areas and of peoples, It is closely identi- 
fied with the establishment of the home in which fruits, vegetables 
and ornamental plants are combined in a plan of unity and utility, 
and this has become the 20th-century conception of the private 
home garden. Gardening has passed through a number of widely 
differing styles and vogues. There have been the eras of very 
formal gardens with geometrically arranged beds and with trees 
and hedges trimmed to artificial forms, of gardens on the grand 
scale which involved removal of walls and boundaries and took 
gardening into the parks and fields, of wild gardens and of Vic- 
torian gardens with flower beds set in lawns. Trees and hedge 
plants are now commonly permitted to assume natural forms, the 
lawn is kept open, flower beds have given way to herbaceous 
borders, the rock garden has assumed a place of importance and 
sometimes provision is made for semiaquatic plants. 

It is most important that there be a plan. The areas in a home 
plan may be divided into: (1) a public area, which is open to view 
of the public and which furnishes a setting for the home; (2) a 
private garden area, which is in a sense an outdoor living room; 
and (3) a service area, which includes drives, clothesyard, out- 
buildings and fruit and vegetable gardens. There is a wide range of 
plant materials from which to choose, and the choice should be 
made in consultation with local residents, nurserymen or profes- 
sional horticulturists, or with the advice of nearby schools, colleges 
and experiment stations. 

1. Lawn.—The lawn is one of the first considerations, since it 
serves as the floor covering of the outdoor living room. Blue- 
grasses (Poa species) make good turf grasses, well suited to the 
temperate zone and widely used in the U.S. where the soil is neu- 
tral and of fair fertility. The Merion strain of Kentucky blue- 
grass (Poa pratensis) develops a thick, dark turf which is well 

suited to close mowing and which is resistant to leaf spot. Ber- 
muda grass (Cynodon dactylon) is used in warmer regions, and 
bent grasses (Agrostis species) do well in moist cool climates, as in 
northeastern U.S. and along the west coast north from San Fran- 
cisco, Fescues (Festuca species) are useful for shaded northern 
areas with low rainfall, and Roughstalk bluegrass (Poa trivialis) is 
good in moist, shaded conditions. A mixture of basic grasses is 
usually preferred: as 60% Kentucky bluegrass, 20% red fescue 
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(Festuca rubra), 15% rye grass (Lolium species) and § 
(Agrostis alba); or 80% Colonial bent ( Agrostis tense ] 
redtop. One-half to two ounces of seed are needed frit : 
yard of soil. Seeding should be done at the time of yeg 
cool temperatures and moderate moisture can be t via 
means late summer, early autumn or early spring in most re 
The introduction of selective herbicides such as 24D (Ag, 
chlorophenoxy-acetic acid) revolutionized lawn maintenance 
controlling such common broadleaf weeds as dandelion and plan. 
tain. 

Lawns forma very important part of British gardens and ug , 
receive much care. They can be made either by direct Seeding or 
by turfing.. The mixture to be used depends on the soil and thy 
use to which the lawn will be put. The best lawns are made from 
amixture of Agrostis tenuis, A. canina and fescue grasses, C] 
mixtures for rougher lawns often contain rye grasses such as Lolium 
perenne. (See Lawns, CARE oF.) 

2. Trees.—Trees are employed to frame views, to provide 
points of interest, for shade, as screens, as background and as win 
breaks, Some of the more common and dependable kinds, of 
which there are many, are listed below: 

Deciduous—Maple (Acer), hickory (Carya), dogwood (Co. 
nus), hawthorn (Crataegus), beech (Fagus), honey locust (Gle 
ditsia), walnut (Juglans), sweet gum (Liquidambar), tulip tre 
(Liriodendron), plane tree (Platanus), oak (Quercus), linia 
(Tilia), elm (Ulmus). 

Evergreen.—Fir (Abies), cedar (Cedrus), cypress (Cupressis), 
spruce (Picea), pine (Pinus), yew (Taxus), arborvitae (Thuj) 
and hemlock (Tsuga). (See TREE; ARBORICULTURE.) 

3. Shrubs.—Shrubs are used for much the same purposes | 
trees and, in addition, are used to separate areas and as fount 
tion plantings. The shrub border outlines boundaries, and consis 
of high-growing plants in the background and Jow-growing plats i 
in the foreground. Foundation plantings serve to visually tie 
house to the ground, employing higher specimens at the omnes | 
and lower kinds between, A list of some common forms follows | 

Deciduous, —Azalea, barberry (Berberis), butterfly bush (Bid: 
dleia), sweet shrub (Calycanthus), Ceanothus, flowering q 
(Chaenomeles), rockrose (Cistus), dogwood (Cornus), ce 
aster, Deutzia, Euonymus, Forsythia, witch hazel (Hamame i 
Kerria, beauty bush (Kolkwitzia amabilis), privet ise 
honeysuckle (Lonicera), mock orange or syringa (Philadel y 
flowering currant (Ribes), rose (Rosa), flowering rasp 
(Rubus), Spiraea, lilac (Syringa), Viburnum and ve P 

Evergreen.—Abelia, Azalea, box (Buxus), Camellia, (7 | 
aster, Daphne, juniper (Juniperus), mountain laurel H 
latifolia), Rhododendron, fire thorn (Pyracantha) a 

Taxus). n 
: 4. ania Annuals and Perennials Hernot H 
nual and perennial flowering plants are employed in the t the si i 
of the shrubbery border, usually in long narrow beds ein j | 
of the lawn, or in separate beds in the garden 10 Tags s 0 
flowers. The best effects are produced by group e Annuk | 
1l grow UP 


ems soil 


crow! 
cleaned out of the bed. When the plants perom con 


ohh 
walia, Calendula, China aster (Callistephus), Contoné pt 
Coreopsis, Cosmos, larkspur (Delphinium), Gail eri sip 
ila, hound’s-tongue (Cynoglossum), candytuft k (M ii 


Petunia, Portulaca, Salpiglossis, sage (Salvia), 
osa), marigold (Tagetes), nasturtium (Tropaeolum), 
Zinnia. roseo), a 
Biennials. and Perennials —Hollyhock (Althaea = ggu) 
umbine (Aquilegia), hardy aster or Michaelmas roop 
Astilbe, bellflower (Campanula), Chrysanthemum, i ilar? 
phinium, pink (Dianthus), bleeding heart (Dicontréh |) git 
Gypsophila, day lily (Hemerocallis), Iberis, flax ( 
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(Lupinus) forget-me-not (Myosotis), evening primrose (Oeno- 
iar), POPPY cote Pita eet ae es 
Veronica) and viole iola). 
Eas from Bulbs, Roots and Corms.—Canna, Crocus, 
Dahlia, snowdrop (Galanthus), Gladiolus, Iris, lily (Lilium), 
hyacinth (Muscari), Narcissus, Oxalis, peony (Paeonia), 
squill (Scilla), Trillium and tulip (Tulipa). 
5, Vines or Climbers.—These forms are used as ground covers 
md to cover walls, fences, trellises and pergolas. They are much 
more used in Europe than in the U.S., due in part to a less rigor- 
ous climate and to the preponderance of stone structures, to which 
timbers more readily cling and with less injury to the structure. 
Some of the more common kinds are Dutchman’s-pipe (Aristo- 
hnchia), bittersweet (Celastrus), Clematis, ivy (Hedera), morning- 
glory (Ipomoea), Virginia creeper (Parthenocissus) and wisteria 
Wistaria). 
6, Hedges.—Plants that are sufficiently dense in growth habit 
may be used as hedges, to serve as a mark of the property line, 
ssa barrier, as a protection to privacy, as a means of providing 
a formal atmosphere and as a screen. 

Most hedges should be pruned so that they are wider at the base 
than at the top, to avoid shading out of the lower branches. How- 
ever, some narrow-growing materials, such as American arborvitae, 
and some vigorous-growing kinds, such as privet, may be clipped 
vertically on the sides without danger of causing the lower branches 
to die, 

Representative plants for several hedge purposes are: Formal 
omamental—true dwarf box (Buxus sempervirens suffruticosa); 
informal ornamental—true hedge columnberry (Berberis thunbergi 
erecta); flowering ornamental—Japanese rose (Rosa multiflora); 
tvergreen—arborvitae (Thuja); coloured fruits—fire thorn (Py- 
racantha); coloured twigs—Tatarian dogwood (Cornus alba); 
protective thorny—English hawthorn (Crataegus oxyacantha) ; 
protective dense—box (Buxus); low, under 2-ft. high—dwarf 
Japanese yew (Taxus cuspidata nana); medium, about 4 ft— 
Amur privet (Ligustrum amurense); Japanese barberry (Berberis 
thunbergi) ; high, 6 ft. or taller—Eastern arborvitae (Thuja occi- 
aa and windbreaks and screens—Norway spruce (Picea 

5), 

1, Rock Garden.—Rock gardens are especially suited to sec- 
tions where the climate is neither too cold nor too hot, and where 
suficient moisture either is available or can be provided. They 
we especially popular in Great Britain, on the continent of Europe, 
in Japan and on the north Pacific coast of North America. In 
Han a feature of the rock garden is the rocks themselves, many 
of which are of foreign origin. For the most part, the rock garden 
Sa garden of alpine plants, commonly, plants which grow in 
Mountain habitats, 

The garden is constructed so as to provide the conditions re- 
Mired by the different plants which are to be grown, as sheltered 
bale boggy spots, dry banks, peaty soil, leaf mold and lime- 
ie rubble. Conditions should be made as nearly natural as pos- 
ir a A north-and-south direction provides a variety of exposures 

x fierent plants. (See also LANDSCAPE ARCHITECTURE.) 
iy ants commonly used in rock gardens may be grouped accord- 

8 to their requirements for culture: 


de; 5 Woodland and pasture plants of the mountain regions—aconites, 


; ade-loving plants—ferns, certain lilies and some aconites. 
; hts favouring moist or marshy places—buttercups, jums, 
j; (Lysimachias), 


saxifrages, 

ol Plants which love full sunshine—Corydalis lutea ue C, 
5. Pe toadfax (Linaria), some campanulas and Erinus alpinus. 

6, Oni of the peat bog—heath, blueberry, rhododendron. t 
Mien pad rock and alpine plants—golden tuft (Alyssum saxati 
baldensis alpine rock jasmine (Androsace alpina), anemones Gh bed 
doida A A. pulsatilla LPulsatilla vulgaris), aubrieta (Aubricta 
(Diane Dt: Mules), rose daphne (Daphne cneorum), alpine, pi 
Satians alpinus), checkerberry wintergreen (Gaultheria procumbens), 
Sndytug (Gentiana acaulis, G. sino-ornata and G. verna), evergreen 


t (Iberis sempervirens), saxifrages (Saxijraga cotyledon, S. 
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umbrosa, S. burseriana), stonecrops (Sedum acre, S. album), cobweb 
houseleek (Sempervivum arachnoideum) , moss campion (Silene acaulis), 
Sicily thyme (Thymus nitidus) and violet (Viola bertoloni). 

7. Bulbous plants—snowdrops, narcissuses, scillas, fritillaries and 
crocuses. 

8. Pioneer plants—willowweed (Epilobium dodonaei), alpine toad- 
flax (Linaria alpina), mountain wormwood (Artemisia spicata), twin- 
leaf saxifrage (Saxifraga oppositifolia). 

9. Dwarf trees and shrubs—redleaf Japanese barberry (Berberis 
thunbergi atropurpurea), rock cotoneaster (Cotoneaster horizontalis) , 
Lawson false cypress (Chamaecyparis lawsoniana Fletcher), broom 
(Cytisus kewensis), winter daphne (Daphne odora) and spring heath 
(Erica carnea) 

8. Rose Garden.—The rose offers a wide variety which makes 
it adapted to a great range of climatic conditions and individual 
tastes. Good effects are secured in a variety of ways, as with 
ramblers over a lattice, fence or pergola; with polyantha roses 
in mass plantings and in borders; and with a few plants in a bed 
for cut flowers. If a portion of the grounds is set aside for a rose 
garden, a good plan is to use climbers and pillar types as the 
border or enclosure. The rugosas and shrub roses are then used 
in a parallel planting inside the border and within this are the 
beds of hybrid perpetuals with the hybrid teas in the centre. 

Roses will grow in most soil types if given plenty of sunshine 
and an adequate supply of moisture. They do especially well in 
heavy soils where a uniform climate and an even moisture supply 
are provided. Protection from insects and diseases is most im- 
portant and can be secured fairly easily by using a combined 
fungicide-insecticide dust or spray, obtainable in ready-mixed 
formulations, Much winter injury is traced to weakening of plants 
through insect and disease attack. While there are hardy forms 
for colder sections, most roses need some degree of winter pro- 
tection. 

Roses require careful pruning. In the U.S. the operation is best 
left until late spring, when danger from severe winter cold is past ; 
in Great Britain, however, it is usually done in early spring. All 
dead, weak and unripe wood should first be removed and the re- 
maining wood should then be cut back for the results desired. 
Climbers need vigorous pruning. Wood more than two years old 
should be removed and the six or eight new shoots which are left 
should be cut back and tied in place. If exhibition blooms are de- 
sired, hybrid perpetuals should be cut back to seven to nine buds 
per cane and hybrid teas to three or four buds per cane. On the 
other hand, if a quantity of flowers is desired, the canes should be 
merely cut back to live wood. 

Roses are propagated on many different types of stocks, includ- 
ing the multiflora, the manetti and the rugosa. Of these, manetti 
is most used for greenhouse roses and multiflora for garden roses. 

The wide interest in roses throughout the world stimulates con- 
stant improvement and change, so that a list of desirable types 
and varieties changes in a short time. Of the five following popu- 
Jar types the hybrid tea roses are among the most popular. 

Rambler and Pillar Roses.—Blaze (red), City of York (white), 
Climbing Talisman (yellow and copper), Dr. J. H. Nicolas (pink), 
Dorothy Perkins (pink), Doubloons (yellow), High Noon (yel- 
low), New Dawn (pink), Silver Moon (white), Spectacular (red), 
Tausendschon (pink), Torch (orange), Albertine (coppery- 
orange), Paul’s Lemon Pillar (pale yellow) and Danse du Feu 

red). 

: iris Perpetuals.—Baroness Rothschild (pale pink), Frau 
Karl Druschki (white), General Jacqueminot (clear red), Ameri- 
can Beauty (red), Georg Arends (light pink), Henry Nevard 
(pink), Mrs. John Laing (clear pink), Paul Neyron (deep pink) 
and Ulrich Brunner (cherry red). 

Floribundas (Grandifloras).—Gold Coast (deep yellow), Merry 
Widow (red), Queen Elizabeth (pink), June Bride (white), Fire- 
cracker (orange-red), Red Favourite (deep red), Iceberg (White) 
and Allgold (bright yellow). 

Hybrid Teas.—Katherine T. Marshall (pink), Comtesse Vandal 
(pinkish blend), Crimson Glory (red), Eclipse (yellow), Etoile de 
Hollande (red), Golden Dawn (yellow), McGredy’s Ivory (white), 
McGredy’s Yellow (yellow), McGredy’s Sunset (yellow orange), 
Mme Edouard Herriot (salmon), Margaret McGredy (brick red), 
Mrs. Pierre S. du Pont (yellow), Nocturne (red), Peace (yellow 
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blend), Radiance (pink), Red Radiance (red), Sutter’s Gold (yel- 

low), Talisman (yellow and copper), Super Star (bright orange- 

pink), Monique (deep pink), Perfecta (white and pink), Spek’s 

ay (deep golden yellow), Virgo (white) and Prelude (laven- 
er). 

Small-flowered Polyanthas—Chatillon Rose (pink), Miss Edith 
Cavell (red), Gloire du Midi (salmon), Pinocchio (pink) and Red 
Pinocchio (red). 

Large-flowered Polyanthas, Often Called Floribundas.—Betsy 
McCall (pink), Betty Prior (pink), Donald Prior (red), Else 
Poulsen (salmon pink), Fashion (pink), Irene of Denmark 
(white), Spartan (salmon red), Summer Snow (white), Vogue 
(pink), World’s Fair (Minna Kordes) (red). 

For more botanical and horticultural information see Rose. 

9. House Plants.—Accompanying an increase in city living was 
a fuller appreciation of plants in the home. Certain plants are 
useful as flowering pot plants, others as foliage plants and others 

(principally cacti, succulents and foliage plants) as terrarium and 
dish garden subjects. Trees dwarfed in the manner of the Japa- 
nese art of bonsai (q.v.) make very effective arrangements, The 
following plants are generally successful in ordinary rooms: 

Flowering Plants——Begonia, airbrom (Billbergia), poinsettia 
(Euphorbia pulcherrima), Fuchsia, Gardenia, Amaryllis, Narcis- 
sus, florist’s geranium (Pelargonium), azalea (Rhododendron), 
rose, African violet (Saintpaulia), gloxinia (Sinningia), Jerusalem 
cherry (Solanum pseudocapsicum) and tulip. 

Foliage Plants—China green (Aglaonema simplex), Norfolk 
Island pine (Araucaria excelsa), fern asparagus (Asparagus 
plumosus), cast-iron plant (Aspidistra elatior varieties), bird’s- 
nest fern (Asplenium nidus), Caladium, treebine (Cissus), leaf- 
croton (Codiaeum), Coleus, tuftroot (Dieffenbachia), Dracaena, 
rubber plant (Ficus), English ivy (Hedera helix), baby tears 
(Helxine), sentry palm (Howea), Boston fern : (Nephrolepis 
exaltata bostoniensis), screw pine (Pandanus), Peperomia, Phil- 
odendron, date palm (Phoenix), bowstring hemp (Sansevieria), 
strawberry saxifrage (Saxifraga sarmentosa), ivy arum (Scin- 
diapsus), Selaginella, wandering Jew (Tradescantia fluminensis) 
and periwinkle (Vinca). 

Cacti and Succulents—Agave, Aloe, Cereus, Crassula, Eche- 
veria, Epiphyllum, Gasteria, Haworthia, Kalanchoe, Mammillaria, 
fig marigold (Mesembryanthemum), prickly pear (Opuntia) and 
houseleek (Sempervivum). (See House PLANTS.) 

10. Vegetable Garden.—The vegetable garden is primarily to 
provide food for the family, yet it may reach considerable eco- 
nomic importance in the aggregate. 

The size of the garden will be dictated by the size of the family, 
the interest in gardening, the labour available and the geographical 
location. Following is a suggested plan for a garden 30 by 60 ft. 
for temperate zone conditions and arranged in numbered rows 
according to season of planting: (1) asparagus; (2) lettuce and 
radishes; (3) spinach, followed by cucumbers and bush squash; 
(4) onion sets; (5) early turnips, mustard, cress; (6) early beets, 
followed by late cabbage; (7) onions; (8) parsley, carrots; (9) 
parsnips; (10) early peas, followed by string beans; (11) cabbage, 
cauliflower; (12) lettuce, followed by celery; radishes, followed 
by celery; (13) late peas; (14) string beans; (15) early sweet 
corn, followed by turnips; (16) late sweet corn; (17) dwarf lima 
beans, peppers; and (18) tomatoes and eggplant. 

The garden soil should be well drained and should be kept both 
in good fertility for satisfactory crop yields and in good physical 
condition for ease in handling. Animal. manures are no longer 
easy to procure, but where they are, there is nothing better. In 
order to destroy weed seeds it is a good plan to compost the 
manure. Peat moss, grass clippings, leaves and any other avail- 
able types of organic matter are valuable and may be added to 
the compost pile. Peat moss is especially useful in the garden. 
A 2-in. top-dressing will produce most satisfactory results. Cer- 
tain organic chemicals (synthetic resins) tend to granulate heavy 
clay soils and improve their structure. Where manures cannot 

be secured, commercial fertilizers may be used, employing them 
in the manner and at the rates recommended by the manufacturers. 
The use of’so-called starter solutions, employing commercial fer- 
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tilizers in water in small amounts, has been found benefici 
transplanting, and the side placement of concentrated Pai 
in bands a few inches from the plant and at a depth of 2 tobi 
rather than broadcast over an entire area, has not only proy 
economical but has also resulted in increased yields, pe 
articles on specific vegetables. a 
il. Fruit Garden.—The fruit planting will be largely of smal 
fruits where the available area is small and may include tree fruits 
where more room is available. For the temperate zone, the seleg 
tion may include strawberries, red raspberries, black raspberrie ; 
purple cane raspberries, blackberries, currants, aoe 
grapes, peaches, plums, sweet cherries, sour cherries, apples, 
pears and nut trees. Subtropical areas and warmer parts of tem. 
perate zone areas include citrus fruits, figs, persimmons anf 
vinifera grapes. The choice of varieties is dependent upon loc 
adaptation, so that advice should be sought from local residents, 
professional horticulturists, or nearby agricultural colleges or er 
periment stations. The tendency is to overplant the fruit garden, 
A few good selections well cared for are the most satisfactory, 
Planting distances for fruit trees will vary. with the variety 
and geography, but are approximately as follows: Apples, 80 to 
40 ft. each way; apples (dwarf), 8 to 10 ft. each: way; apples 
(semidwarf), 20 to 25 ft. each way; pears, 20 to 30 ft. each way; 
pears (dwarf) 10 to 15 ft. each way; plums, 16 to 25ft, each 
way; peaches, 16 to 20 ft. each way; cherries (sour), 16 to 2 
ft. each way; cherries (sweet), 20 to 30 ft. each way; apricots, 
16 to 20 ft. each way; nectarines, 16 to 20 ft. each way; quintes, 
8 to 14 ft. each way; figs, 20 to 25 ft. each way; mulberries, 2 
to 30 ft) each way; Japanese persimmons, 20 to 25 ft. each way; 
loquats, 15 to 25 ft. each way; pecans, 35 to 40 ft. each wiy; 
walnuts, 40 to 50 ft: each way; oranges and lemons, 25 to 30 ft 
each way; grapes, 8 to 10 ft.each way; currants, 4 by 5 ft.; goose: 
berries, 4 by 5 ft.; raspberries (black), 3 by 7 ft.; raspberries (ted), 
3 by 7 ft.; blackberries, 4 to 7 ft. by 6 to 8 ft.; cranberries, 1 0t 
2 ft. each way; blueberries, 4 by 8 ft.; and strawberries, 1} by dt 
ft. Important varieties and details of cultivation are given m 
article Fruit FARMING, (H: B: TX) 
Dwarf Fruit Trees—Dwarf fruit trees are especially useful Ka 
the garden not only as fruit bearers but also as attractive om 
mentals. In horticultural practice the dwarf fruit tree is pI” 
duced by grafting a variety of apple, peach, pear or plum t04 
closely related and compatible plant, called the rootstock, W 
inherently makes small growth and in a corresponding manner tè 
stricts the growth of the variety grafted on it. A fruit tree cit 
also be dwarfed by restricting root development; ¢-8, by grown 
the tree in a pot. gvidu 
Rootstocks used to dwarf fruit trees originate from in 
seedlings having dwarfing tendencies and are propagated by vati 
tative means, as by layering or by taking cuttings and ie 
Each plant propagated from the original is identical with it. | 
the production of dwarf apple trees standardized et ore 
(EM) rootstocks are useful, especially EM IX and EM Vil. oat 
disease resistant are the later developed Malling-Merto i 
stocks. The former has the greater dwarfing ability an i fed 
the tree to bear fruit at the earliest age. Pear trees are ‘it? 
by grafting the variety to a quince rootstock. Prunus e stocks 
a selected plum stock known as St. Julien serve as dwar! í ; 
for peach and plum varieties. The Mahaleb cherry 
mahaleb) is used för dwarfing the cherry. paving 
Dwarf trees are grown as various forms. The bush tree, imit 
a 30-in.-long trunk with several lateral branches arising ih 


is the most popular and easiest to grow.. The pyram m j 
a central stem $ ft. long from which branches poe consist! 
4 


tiers 20 in. apart, is more difficult to train. The cor 
of a single stem 10 ft. in length on which the fruit 
ranged, is grown in a vertical position or can be tral 
at anangle. The espalier trained on trellises or Wa d 
stem from which arise horizontal tiers of branches ta% won 
fruit spurs, The fan-trained tree has a permanent f! i 
branches arranged in the shape of a fan when training is : 
The bush tree is adapted to all the different tree ee pies 
pyramids, cordons and espaliers are best suited for 


spurs a 
ined to 8 i 


| 


The fan-trained tree is preferred for growing peaches and 
ms against walls or trellises. (See Propagation of Plants, be- 
) (K. D. B.; X.) 
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Horticultural crops; with the exception of the Irish potato, are 

re important as a group than as individual crops. They include 
fruits, vegetables, ornamentals and nursery stock and seeds. 

A Fruits—Principal fresh fruits of world commerce are the 
y apple, orange, pear, plum and banana; principal nuts are the 
ond, Brazil nut, chestnut, coconut, filbert, pecan and walnut. 

Large quantities of fruits are dried, canned, frozen and otherwise 
cessed. The grape, including grapes. grown for wine, for dry- 

ing and for table use, is the leading fruit of the world. 

“The apple is the most important tree fruit of the temperate 

me. The U.S. is the largest producer of apples and oranges, 
lucing more than one-third of the annual world crop of each. 

eal is the most important commercial tree fruit of tropical 
wd subtropical regions. The principal orange-producing coun- 

{ries are the U.S., Spain, Brazil, Italy and Mexico. The date is 
m important crop in the drier areas of the world, especially in 
"Asia Minor, Arabia and the Sahara desert region. There are more 
secies of fruit in the tropics than in any other region, but most 
“of them are only of local importance because of their highly 
a nature. The four of greatest commercial value are the 

mana, pineapple, coconut and Brazil nut. Others include mango, 
avocado, papaya, guava, sapodilla, cherimoya and prickly pear. 
ae 4 as important to the people of India as is the apple 

è inhabitants of the temperate regions. The banana is the 
reat starch food of the tropics. 

There is perhaps no period in the history of commercial horti- 
culture in which so many changes have occurred on such an exten- 
sive scale and over so wide an area as during the period since 
1920. Substantial increases have occurred in both production and 
on and important shifts have occurred in locations S 

industry. Many new types and varieties have been introduce: 
which have markedly altered consumer habits and trade customs. 

Great strides have been made in production methods and in har- 

sting and handling. Nut crops are both shaken from the tree 

‘nd gathered mechanically. Modifications of this method of har- 

Vesting are used for blueberries, cherries and apricots for proc- 

ca a not harvested mechanically, sea ia are 

tansported and stored in large bins and boxes which reduces 
bbour and handling costs. The results of this trend will be the 
poring of more fruit for processing. Higher packing standards 

ve been almost universally adopted, and significant progress has 
ig e in precooling, refrigeration, preripening and condition- 

Bist E world transportation system has been revolutionized. 

e freight cars and ships designed and constructed es- 

R fruit play a e parts a A e 

i ucts are transported over great distanci pro- 
y a ye o undance and a viii formerly considered impossible. 

fe o es Because of their bulk and their perishable na- 
merce EA vegetables do not figure prominently in ante 
oe lo fruits and nuts, yet large quantities are s ppe 4 
on rom France, Spain and Italy, and the whole region no: ; 
a aa receives early vegetables from the south. As canned, 
es dried products, vegetables attain considerable impor- 
tables ae — be m commie aia 

i p ruits in value. e sweet potato 1S 

ae the tropics and offers much promise for development. 

Beer ens then mai” anong gs 
ET Ssiny ave en rapid. ong C 

ow are beets, carrots, taes and onions. Modest suc- 
ends ah been realized with tomatoes and pickling cucumbers. 
tableg e a eotion point toward further increases 1m vege- 

3 r processing. 
tery oc Nursery products and Seed.—Flowers and nur- 
than ae are relatively less important in world commerce 
but T horticultural crops. Nevertheless, the production of 
k ®t export is of considerable importance in the Netherlands, 

Prior to the restrictive embargo placed by the U.S. on fruit- 
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tree and rose rootstocks in 1930, considerable quantities of these 
materials were imported each year. Vegetable and flower seeds 
are of relatively greater importance in world trade than orna- 
mental plants and nursery stock. In California are located dis- 
tricts for the production of seed of onion, lettuce, carrot, radish, 
sweet pea, nasturtium, celery, aster and zinnia, In Washington 
are areas for spinach, turnip and beet seed; in Montana and Idaho, 
for garden pea seed; and in Indiana, for tomato seed. Denmark 
produces cauliflower seed; France and Italy, celery seed; Eng- 
land, seed of cabbage, broccoli and Brussels sprouts; and there is 
an important general seed-producing region at St. Rémy, France. 

In domestic commerce, on the other hand, flowers, ornamentals 
and nursery stock are of great importance, especially in areas of 
older world civilization. 

4. Propagation of Plants.—Horticultural plants are prop- 
agated (i.e., increased in numbers) by two methods, namely, by 
seedage (sexual propagation) involving the formation and planting 
of seeds, and by vegetative means (asexual propagation) involving 
the use of a portion of the plant other than the seed. Propaga- 
tion by seed is employed for plants which provide an abundance 
of seed and which can be bred readily to uniform and pure lines, 
as most annual flowers and many vegetables. Hybrid seed, such 
as that used for sweet corn, is produced by developing two pure 
lines and then combining them by cross-fertilization. Such seed 
may produce superior yields, but seed taken from plants raised 
from hybrid seed should not be used for reseeding. 

Seed of herbaceous plants, such as tomato, onion and zinnia, 
will germinate as soon as it is mature. On the other hand, seed of 
many wood plants must be afterripened before it will germinate. 
Thus, peach seed requires 12 weeks at about 41° F. (5° C.), under 
moist surroundings, and apple seed requires 8 weeks at approxi- 
mately the same temperature. In nature, these conditions are 
provided out-of-doors in winter. To ensure afterripening, nursery- 
men and plant breeders either plant such seed in the early autumn, 
or provide similar conditions by stratification in which seeds are 
placed in boxes or trays in alternate layers with sand, soil or peat 
moss and stored at temperatures of about 41° F. (5° C.) for the 
period of time required for the particular seed under treatment. 
(See SEED.) 

Plants are propagated vegetatively from portions of leaves, 
stems or roots. Although in propagation by seed each plant varies 
somewhat from every other plant in the lot, in vegetative prop- 
agation all daughter plants are identical in genetic make-up and 
are also identical to the parent plant from which they are secured. 
This is of great importance in horticulture, since it means that 
a single plant with desirable characteristics can be retained and 
perpetuated, identical in all respects to the original. None of 
the common tree fruits, such as the apple, pear, cherry, plum 
and peach will produce true from seed; distinctive horticultural 
varieties, such as the Northern Spy and Cox’s Orange Pippin apples, 
the Washington Navel orange and the Williams Bon Chrétien 
(Bartlett) pear, are propagated by vegetative means. 

A combination of both seedage and vegetative propagation is 
common with many woody plants, such as fruit trees and roses, in 
which an inexpensive seedling root is raised from seed or cutting 
and upon which the desired variety is then budded or grafted. The 
portion of a plant which serves for the root or underportion is 
called the rootstock or stock, and the portion of a plant which is 
placed upon the stock is called the scion, The resulting plant is 
thus composed of a stock root and a known-varietal top and may 
be termed a stion (combination of stock and scion). In combining 
a stock and a scion, various techniques are employed, all of which 
are a form of grafting. A common form is called budding, in 
which a single bud is grafted onto the stock during the active 
growing season, as contrasted with grafting with dormant scions 
in midwinter or early spring. Strains of plants which are prop- 
agated by vegetative means are called clones. 

‘The standard rootstock upon which to propagate the apple used 
to be crabapple seedlings grown from French-produced_ seed. 
Seedlings from seed of cultivated varieties of apple, such as Deli- 
cious and Rome Beauty, are now generally used. Wide interest 
has developed in clonal, or vegetatively propagated, rootstocks, 
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which has been intensified by the standardization and introduc- 
tion of the EM rootstocks, named for the East, Malling Horticul- 
tural Research station in England where they were standardized. 
Many of the EM rootstocks are dwarfing in nature, as EM IX 
(Jaune de Metz), which produces a tree 4 to 6 ft. tall. Others, 
in approximate ascending order of size tree which they produce, 
are EM VII, IV, II, I, XII, XVI and XII, the last named produc- 
ing a tree of standard size. EM VII and IJ are especially esteemed 
for commercial fruit production when a small tree is desired. 

For the pear, seedlings of French-grown pears are commonly 
used, and, since about 1930, seedlings of such cultivated varieties 
as Bartlett and Winter Nelis have been employed. The oriental 
rootstocks have not proved generally as:compatible with the more 
commonly cultivated varieties of pears (Pyrus communis), al- 
though they are superior for such a cultivar’as Kieffer, which is a 
hybrid between the common pear (P. communis) and the sand pear 

(P. pyrifolia). For dwarfing, the Angers quince (Cydonia oblonga 
variety) is used, of which the EM A and B represent standardized 
types and EM C a very dwarfing type. 

For the plum, seedlings of the myrobalan plum (Prunus cerasi- 
fera) are widely used. For the sweet cherry, seedlings of the wild 
mazzard (Prunus avium) are preferred; while for the sour cherry 
both the Mahaleb cherry (P. mahaleb) and the mazzard are used, 
the former producing a tree slightly smaller, earlier-bearing and 
shorter-lived than the latter. For the peach, seedlings are from 
pits collected from wild trees (“naturals”); however, because of 
the gradual disappearance of wild peach trees, seed of Lovell and 
Muir canning peaches from California has been widely employed. 
Apricots are propagated upon seedlings of the Blenheim and Royal 
varieties; almonds, on seedlings of the bitter almond (Prunus 
amygdalus amara). The most popular rootstock for the pecan is 
the common pecan (Carya illinoensis); for the black walnut, 
seedlings of the Eastern black walnut (Juglans nigra); and for 
the English walnut, seedlings of the California black walnut (J. 
californica). 

Where the grape phylloxera (Phylloxera vitifoliae) is a problem, 
as with vinifera varieties of grapes (Vitis vinifera), resistant 
rootstocks are used, such as riverbank grape (V. riparia), sand 
grape (V. rupestris) and various species hybrids such as those 
between V. riparia and V. rupestris (no. 3306 and 3309). 

The most widely used rootstock for the orange and grapefruit 
is the sour orange (Citrus aurantium), though the rough lemon is 
used on sandy soils»and the grapefruit is used to some extent. 
The trifoliate orange (Poncirus trifoliata); because of its hardi- 
ness to winter cold is used along the Gulf coast areas outside the 
commercial citrus belt. The sweet orange is the standard stock 
for the lemon in California. 

For the avocado, seedlings of the Guatemalan type are pre- 
ferred; for the loquat, seedlings of the loquat (Eriobotrya japon- 
ica) or of the Angers quince; for the native persimmon, seedlings 
of native persimmon (Diospyros virginiana); for the Japanese 
or kaki persimmon, seedlings of the kaki persimmon (D. kaki) 
and the date plum persimmon (D. lotus). 

Seedlings or cuttings of Rosa multiflora are used largely for field 
roses, R. noisettiana Manetti and R. odorata for greenhouse roses, 
and R. rugosa for tree roses. 

Plants may be propagated vegetatively in many ways, different 
methods being employed with different plant materials under dif- 
ferent conditions and at different seasons. Thus, the quince may 
be propagated by hardwood stem cuttings in early spring; the 
strawberry by runners; lily of the valley by underground stems or 
thizomes; black raspberry by tip layerage; dwarf apple by mound 
layerage; lychee or litchi nut by air layerage or Chinese layerage; 
blackberry by root cuttings; chrysanthemum by softwood stem 
cuttings during the growing season; sedum by leaf cuttings; and 
fruit trees and roses by budding and grafting. 

Humidity, light, temperature, soil, rooting medium and the na- 
ture of the material itself play important parts in the method of 

propagation selected and the results secured. Continuous artifi- 
cial mist has aided in the rooting of softwood cuttings; synthetic 
growth substances, such as indolebutyric acid, have increased the 
speed and degree of rooting; and synthetic plastic films, such as 
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polyethylene, having proved of great value in air layerage and: 
propagation of cuttings. See PLANT PROPAGATION an i and jy. 
(In Prants) for further details. RAPT 

5. Pest Control.—Pests of horticultural plants are controle 
by both natural and artificial means. The development of vari 
ties which are resistant to certain pests has: become one ae 
important functions of plant breeding. For example, resis 
to mosaic virus has been bred into red raspberries, eat resis 
into tomatoes, powdery mildew resistance. into canteloupe and 
nematode resistance into peach understocks, . Artificial controls 
include crop rotation, purification and grading of seeds, soil cy, 
tivation, sanitation, soil fumigation, placing of mechanical guards 
as protection against rodents and spraying, dusting and dippi 
with various fumigants, fungicides and insecticides, s l 

Common insecticides include arsenate of lead, used asia stomach 
poison against chewing insects; nicotine, pyrethrum, Totenone, 
dinitro compounds, oils, organic phosphates (malathion; parathion, | 
etc.) and chlorinated hydrocarbons (DDT, chlordane, etc), wed 
as contact insecticides; and hydrocyanic acid, carbon disulfd, 
paradichlorobenzene, ethylene dichloride, used. as  fumigants 
Common fungicides include various sulfur compounds, bordea 
mixture and copper and mercury compounds. - Intensive industrial 
research continues to develop many organic compounds which, it 
many instances, are replacing some of the old, standard materials | 
enumerated above. 

Pest control has become a highly specialized and essential pat 
of the production of many horticultural crops. Mobile spray | 
equipment has been developed which is tractor drawn and which 
may deliver 30 to 50 gal. a minute at 600-lb. pressure from tanks 
of 600- to $00-gal. capacity. With air-blast equipment, concen 
trated spray may be successfully applied with one-half, one-third 
or even one-tenth the standard amount of water. ‘Thevairplaneand 
helicopter are effective in the application of -dusts and concer 
trate sprays, especially to row crops of vegetables and small fruits. 
Control of weeds is dealt with in the article Weep. For mot 
detailed information on plant diseases and garden pests see Pant 
DISEASES; ENTOMOLOGY. ha 

Foliar nutrients and plant regulators for blossom thinning 
prevention of preharvest drop and control of colour and maturity 
are also applied with spray equipment. (See: SPRAYS AND Dusi 
IN AGRICULTURE, ) Fae 

6. Harvesting and Storing.—The time of harvest 1$ depent: 
ent upon the nature of the crop itself, the use which is to be matt 
of it and the facilities for storage. Beans are harvested in i 
green, immature stage when used as snap beans, but are lejem 
full maturity when used as hard-shell beans: Daffodils ate 
vested when half open, roses, peonies and. poppies 1" ae 
stages and chrysanthemums, China asters and zinnias w i m 
open. Apples, pears and peaches for commercial son int 
harvested when the green fruit takes on a slightly yellowis ade W 
In commercial fruit operations, careful inspections a | 
Jeft too long 
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the tree it will lack long-storage qualities. Í 
of maturity are changes in colour, changes 10 p 
quired to puncture the flesh as measured by a mec: 
tester, and the predetermined time interval between 
and the usual harvest season. re used fot 
Both common storage and artificial cold storage ar i 

horticultural products. Common storage depends tee 

outdoor temperatures and is provided by basement ae i 
in residences, by boxes or barrels sunk into the ER co 
specially designed pits, caves and ventilated þuildi cted ail | 
storage is provided by refrigeration in specially Gy hich we 
insulated buildings. By the use of sealed chambers e atmo 
concentration of carbon dioxide and other gases 1 ; 


phere is controlled and regulated, great improvemen, cert 
made in the storage life and quality of certain pt to onion si 
growth regulators, suchas maleic hydrazide, appli pted spot 
potato plants several days prior to harvest, have » tables: Ja 
ing and lengthened the storage life of these vege 


quantities of fruits and vegetables are also storé 
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y. SCIENTIFIC HORTICULTURE 

Great development has occurred in the application of science 
t horticulture, particularly since 1900, which is reflected in horti- 
cultural organizations. For example, in 1849 in the U.S., the 
American Pomological society was formed and focused its atten- 
tion largely upon varieties of fruits, their performance and adap- 
tation. In 1903 the American Society for Horticultural Science 
yas formed and was concerned with the application of science 
to horticulture. Emphasis was placed first upon fruits; next, 
beginning about 1920, upon vegetables; and then, beginning about 
1930, upon ornamentals and nursery crops. 3 

The commercial application was the force initially responsible 
jor the introduction of modern science to horticulture. Later, 
however, horticultural research institutions, given good financial 
hacking, began to support much fundamental work in the theo- 
retical plant sciences. 

Among some of the applications of science to horticulture may 
be mentioned: photoperiodism—in which chrysanthemums, typi- 
ally flowering during the short days of autumn, are induced to 
flower at any month of the year by prolonging day length with 
atificial lighting and shortening day length with black cloth, as 
desired (see FLOWER: Commercial Flower Growing); photosyn- 
theis—in which it has been found that lime-sulfur sprays reduce 
photosynthetic activity in comparison with the milder, wettable 
sulfur sprays; carbohydrate-nitrogen relation—in which the rela- 
tion of carbohydrates to nitrogenous compounds within the plant 
i correlated with vegetative growth and with fruiting; genetics 
and plant breeding—in which varieties are produced to meet de- 
sired specifications, such as season of fruit ripening and disease 
resistance, Further applications of scientific findings derive from 
studies of: developmental morphology—explaining the changes 
which occur in developing fruits and the relation of these changes 
to commercial fruit culture; mineral deficiencies—including the 
correction of internal corking of apples by the use of boron and 
the control of rosette of citrus by zinc; hormones—including the 
We of such growth-regulating substances as indoleacetic acid, 
indolebutyric acid, naphthaleneacetamide and others to promote 
the setting of fruits without fertilization, to thin blossoms, to 
hasten the rooting of cuttings, to increase fruit size, to prevent 
preharvest fruit drop and to prolong dormancy; physiology of 
storage—including storage of fruits and vegetables in atmospheres 
t relatively high concentrations of carbon dioxide; and physiology 
0f ripening—involving the ripening of bananas under controlled 
temperatures, colouring of oranges with ethylene gas, removal of 
taves from rose plants in storage by ethylene gas, ripening of 
aris controlled temperatures and use of chemicals to pre- 
eased and to regulate rate of ripening. (See PLANTS AND 

MR SCIENCE FERTILIZERS AND MANURES; Hyproponics.) 
for the arch Agencies.—Horticultural research is conducted 
Sipplied te 4 part by public institutions, though private support is 
ae to some degree by organizations dealing in such commer- 

cir Ops as pineapples, flower seeds and, roses, which support 
is Neila research workers and laboratories. Further, support 
Bis led to established public institutions through private 
problem whe and grants-in-aid, usually to work upon some special 
ea ich is of importance to the donor. In most countries, 
Yet the “ae research is a part of a larger research organization, 
i i ile emphasis placed upon horticultural crops by some 

nthe U Ea outstanding in the field. i ee 
aos horticultural work is conducted at the various si 
sup Stations and land-grant colleges throughout the te 
Mong mated in part by state funds and in part by federal fun Bi 
ES the following stations may be specially mentione 
ìr interest in horticultural work: Massachusetts (pomol- 


exp 


Von ew Jersey (pomology, peach breeding, floriculture); New 
as Ithaca (pomology, vegetable crops, floriculture, orna- 
Cops horticulture), at Geneva (systematic pomology, truck 


tone aut breeding, rootstocks); Ohio (pomology, vegetable 
y, f Oriculture, ornamental horticulture); Michigan (pomol- 
le ruit. breeding, floriculture, ornamental horticulture, vege- 
(init paS Indiana (pomology, vegetable crops); Minnesota 
reeding); Iowa and South Dakota (breeding of hardy 


735 


fruits) ; Oregon (pomology); Washington (pomology) ; California, 
at Davis (pomology, vegetable crops), at Riverside (citrus) ; 
Hawaii (tropical fruits, pineapple); Pennsylvania (pomology, 
floriculture, vegetable crops) ; Illinois (fruit breeding, floriculture, 
vegetable crops); Louisiana (vegetable crops); Texas (citrus) ; 
and Puerto Rico (vegetable crops). The U.S. department of 
agriculture expanded its work in horticulture markedly after 1930. 
Its research centre at Beltsville, Md., is linked with branch sta- 
tions and works in co-operation with state institutions in all parts 
of the country. 

In England, important contributions have been made on storage 
and transportation of horticultural crops at the Low Temperature 
Research station at Cambridge university. The Cheshunt Experi- 
mental and Research station has carried on experimental work 
with greenhouse crops such as tomatoes, cucumbers and chrysan- 
themums. The East Malling Horticultural Research station has 
made important contributions in general pomology, pathology, pest 
control and hop culture, and is internationally recognized for the 
standardization and propagation of rootstocks for fruit trees. 
The John Innes institute has concerned itself largely with genetics 
and plant breeding. The Long Ashton Agricultural and Horticul- 
tural Research station, University of Bristol, which began as the 
National Fruit and Cider institute, has expanded its endeavours 
to include general fruit culture, and has made notable contributions 
on cider making, fruit nutrition and pathology. At the trial 
grounds and in the laboratory of the Royal Horticultural society 
at Wisley valuable work has been done on general horticultural 
problems, 

Research stations doing horticultural work are also maintained 
in China, Japan, India, the U.S.S.R., Israel, Egypt, Argentina, 
New Zealand, Australia, South Africa and Canada, The Canadian 
experimental work is centred at the Dominion Experimental farms 
at Ottawa, Ont., and is linked with branch farms and stations 
located in the various provinces, as Kentville, N.S.; Vineland, 
Ont.; and Summerland, B.C. 

2. Horticultural Education and Organization.—Horticul- 
ture is a recognized subject for a degree at many colleges and 
universities. In the U.S. and Canada, the development of horti- 
cultural courses and institutions has been very rapid. High schools 
employ teachers of vocational agriculture who give courses in 
horticulture. In addition, there are state and county schools of 
agriculture in some states (New York, California, Wisconsin) 
where horticulture is taught. 

The land-grant colleges and state universities have developed 
special departments of horticulture and often special departments 
of pomology, vegetable crops, floriculture and ornamental horti- 
culture. They maintain extensive orchards, greenhouses and lab- 
oratory facilities and affiliated substations in the more intensive 
commercial horticultural areas where students may work, study 
and supplement academic training with practical experience. The 
B.S. degree is given upon completion of the course and some in- 
stitutions offer the M.S. degree and the Ph.D. degree. 

Among institutions which have well-developed specialized 
courses in horticulture offering advanced degrees are: the Univer- 
sity of Massachusetts, Amherst; Cornell university, Ithaca, N.Y.; 
Ohio State university, Columbus; University of Maryland, College 
Park, Md.; Michigan State university, East Lansing; Rutgers uni- 
versity, New Brunswick, N.J.; University of Illinois, Urbana; 
Iowa State University of Science and Technology, Ames; Purdue 
university, Lafayette, Ind.; University of Missouri, Columbia; 
University of Wisconsin, Madison; University of Minnesota, 
Minneapolis; University of California, Davis; Washington State 
university, Pullman; Oregon State college, Corvallis; Ontario 
Agricultural college, Guelph; University of British Columbia, 
Vancouver; and MacDonald college of McGill university, Ste. 
Anne de Bellevue, Que. In addition, the basic sciences, such as 
botany, chemistry, geology and zoology, in many leading univer- 
sities have been oriented so as to attract students seeking a basic 
scientific training which may be applied in the horticultural field. 
Among such institutions are Harvard university, Columbia uni- 
versity, The University of Chicago, University of Toronto, and 
McGill university, Montreal, Que. 
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In Great Britain, horticultural courses for degrees are given tecting and informing their memberships as the Internati 
at the universities of Leeds, London (Wye college), Cambridge Apple association, American Association of Nurserymen a | 
and Reading. Horticultural work toward advanced degrees is Society of American Florists and Ornamental Horticulturists 
offered by the Long Ashton Agricultural and Horticultural Re- HORTICULTURE AND BOTANY, SOCIETIES OF.) + (Sa 
search station, the East Malling Horticultural Research station, | Publications—Journals and periodicals of special hor 
and by other similar centres in affiliation with accredited colleges interest are: American Fruit Grower; American Nurserymay: 
and universities. Horticultural courses are given at the Midland American Vegetable Gardener; Blue Anchor (California); Th. 
Agricultural college, East Anglian institute, Chelmsford and at rist’s Exchange and Horticultural Trade World (US); Fi 
the farm schools of many county councils. The Royal Horticul- World (Australasia); Gardeners’ Chronicle (England): Carley 
tural society has a school at the horticultural gardens at Wisley. bauwissenschaft (Germany); Horticulture (US); Tol i 
Each British county council employs one or more skilled horti- Horticultural Sciences (England); Journal of the Royal Hori. | 
culturists to teach in the village. The Royal Botanical gardens, cultural Society (England); Proceedings of the American Society 
Kew, Surrey, and the Royal Botanical garden, Edinburgh, are in- for Horticultural Science; Revue Horticole (France); Teports 
ternationally reputed for the training of gardeners. and bulletins of research institutions, government agencies, col. 

In France, Belgium, the Netherlands and Europe generally, the leges and experiment stations; transactions and proceedings of 
land and agricultural schools give special courses in horticulture, special subject societies and local horticultural societies as the 
and a well-developed trade school and apprentice system has been American Rose society, Northern Nut Growers, association, Ney 
established, as at the Ecole Nationale d’Horticulture de Versailles York State Horticultural society, Pennsylvania Horticultural so 
in France. ciety, Massachusetts Horticultural society and Minnesota Horti 

Public Parks and Arboretums.—Public parks and arboretums cultural society. A si 
are no longer merely recreational areas and botanical collections. See also references under “Horticulture” in the Index, 


+ BrsriocrapHy.—L. H. Bailey (ed.), Standard Cyclopedia of Hori- 
The trend has been toward horticultural treatment. Low spots culture, 3 vol. (1928; reissue 1954) ; Norman Taylor (ed.), Encyclo 


may be accentuated by groupings of low plants, and high spots of Gardening, 4th ed. (1961); Royal Horticultural Society, Dictionar. 
by arrangements which accentuate height. Certain formal areas of Gardening, 4 vol. and supplement, 2nd ed. by P, M. Synge (1956); 
may be devoted to lilac plantings or to rose gardens, a rocky wall W. I. Turner and V., M. Henry, Growing Plants in Nutrient Sotim 


i (1939); F. D. Heald, Manual of Plant Diseases, 2nd ed. (1933); E. D. 
oa ee g walled witk ine ie may be Rani Sanderson, Insect Pests of Farm, Garden, and Orchard, 4th ed, by LM. 
with shrubs, one area may be devoted to flowering magnolias, and Peairs (1941) ; W. J. Bean, Trees and Shrubs Hardy in the British I 


another area may be devoted to conifers. Trials are held of 3 vol, 7th ed. (1950); Alfred Rehder, Manual of Cultivated Trees a 
flowering plants such as roses, irises, gladioluses, dahlias, peonies, Shrubs Hardy in North America, Exclusive of the Subtropical ond 
tulips and narcissuses. Warmer Temperate Regions (1927); E. P. Christopher, The Prun 


ae ; Manual (1954); L. H. Bailey et al., Manual of Cultivated Plants, 1. 
Most large cities and many of the smaller ones have attractive ed. (1949); L. H. Bailey, The Cultivated Conifers in North Ameia 


parks which show this horticultural influence, including Boston, (1933); L. H. Bailey and E. Z. Bailey (comps.), Hortus Second, re 
New York, Washington, D.C., Philadelphia, Rochester, N.Y., ed. (1945); American Joint Committee on Horticultural Nomenclature, 
Chicago, San Francisco, Edinburgh, London, Paris, Vienna, Ber- Standardized Plant Names, 2nd ed. by H. P. Kelsey and W.A. al 
lin, Ottawa, Montreal, Sydney and Melbourne. (1942); Donald Wyman, Hedges, Screens, and Windbreaks (98) 


: à 5 Trees for American Gardens (1951), Shrubs and Vines for Atria 
The Arnold arboretum at Jamaica Plain, Mass., is world re- eT AIRA H. Gourley and F. S, Howlett, Modern Frut Pr- 


nowned. Highland and Durand-Eastman Park arboretum at duction (1941); V. R. Gardner, F, C. Bradford and H. D. Hooken Jy 
Rochester, N.Y., is recognized for its displays of lilacs, rhodo- Fundamentals of Fruit Production, 3rd ed. (1952); T. Warso 
dendrons and azaleas. Golden Gate park in San Francisco presents R. G. W. Bush (eds.), Modern Commercial Priit E A B ye 
a wide display of excellent horticultural plant material. Other S. Shoemaker and B. J. E. Teskey, Tree Fruit Pro 3) : H, T. Hartman 

di Es did arbi kotne the horticultaral h Mahlstede and E. S. Haber, Plant Propagation (1957); H. J (198) 
outstan: ing parks and ar! oretums showing the horticultural touc! and Dale E. Kester, Plant Propagation Principles and Practices Carte, 
are Morris arboretum, Philadelphia, Pa.; Morton arboretum, Lisle, Stanley B. Whitehead, Fruit from Trained Trees (1954); R. ia 
Ill.; the Brooklyn Botanic garden, Brooklyn, N.Y.; the New York The Grafter's Handbook (1949) ; L. D. Hills, The Proposa T acnilh 
Botanical garden, New York city; Longwood gardens, Kennett (1950) ; J. S. Shoemaker, Vegetable Growing UMO ‘Bardswell, Tht 
Square, Pa.; and Kingwood Center, Mansfield, O. As populations Tropica Raw ne raat irde eA ster, Bulbs for American Gat if 
increase, the trend is for individuals to develop small private (1930); A. B. Graf, Exotica (1957) ; Reginald Farrer, The Engish Te 
gardens, which are supplemented by an increasing number of Garden, 2 vol. (1928); W. Robinson, The English Flower ore i 
large public gardens and arboretums. (See ARBORETUM; Boranr- 16th ed. (1956) ; H. S. Ortloff, Perennial Gardens (1981); rey. th 
CAL GARDENS.) the Garden (1932); Fritz Bahr, Commercial Floriculture, Forcing, 


i izations —] i oh ge (1927); A. Laurie and G. H. Poesch, Commercial Flower 10", 
Horticultural Organizations —Horticultural organizations, ed. (1941); Norio Kobayashi, Bonsai-Miniature Potted Trees, Aso 


through meetings, publications and trial grounds, are of great (1951); Donald J. Bushey, A Guide to Home Landscaping d 
importance in horticultural education. These are of three main Frances Perry, The Garden Pool, 3rd ed. rev. (1961) Te f, Chandlet 
types, namely, general, official and trade. The general organiza- cock and W. T. Stearn, Lilies of the World RN ples of Englund, 
tion takes the form of national horticultural societies with nu- Berhingar Orekèrdss ou eaKI987) HE Vie in Cul 
merous smaller, local affiliated societies. One of the largest and (1955); A. D. C Le eee and Repair of Oman sid 
most important horticultural organizations is the Royal Horticul- (1949) W. Dallimore and A’ B. Jackson, Handbook of yee nlr 
tural society, London, founded in 1804. Similar national bodies ed. (1949) ; G. Fox Wilson, Horticultural Pests: De (ie 
exist in most European countries. In the U.S. there is no general TeV, ed. (1960); E. J. Salisbury, The Living ahs ; M Hadi 
organization of this kind; instead, there are more than 1,500 local 7 weet ey ee peers DH The i T: X) 
societies based upon geography and upon particular crops, as the (1960). £ Sras A H TIE 
Vegetable Growers Association of America, the Massachusetts HORTICULTURE AND BOTANY, soCIE jr dats? 
Fruit Growers’ association and the American Rose society. Only strictly botanical and horticultural societies and pi w, Mi 
International horticultural congresses have been held from time founding, together with their publications, are listed j sli 
to time under arrangements made by international committees con- seums, botanical gardens and educational institutions i ies 
sisting of members nominated by various governments, as follows: botanical or horticultural journals are not included. ae 
Paris, 1889; Chicago, 1893; Paris, 1900; Paris, 1905; Brussels, science within the various countries are not usually 1 
1910; Ghent, 1913; Amsterdam, 1923; Vienna, 1927; London, Many of the following societies do not have ree ael 
1930; Paris, 1932; Rome, 1935; Berlin, 1938; London, 1952; The dresses; they are centred where their editors and ot of 1 
Hague-Scheveningen, 1955; and Nice, 1958. An International cated. For up-to-date locations see the latest © id cant 
Society for Horticultural Science was formed in 1958 with perma- World of Learning and (especially for the U.S. am 
nent headquarters at The Hague. Union Lists of Serials. akademin! ” 
Trade associations are numerous and are concerned with pro- Buxcaria: Botanicheskiya Institut, Bulgarska 


ticultura 


clude i 


i 
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(1947), Izvestiya na Botanicheskiya Institut (Botanical 
Bulgarian Academy of Sciences, Bulletin of the Botanical 
Institute); Bulletin de l'Institut. 

CANADA: Canadian Phytopathological society (1929), Proceed- 
ings; Quebec Society for the Protection of Plants (1908), Reports; 
Canadian Forestry association (1900, inc. 1936), Forest and Out- 
dors; Canadian Institute of Forestry (1908, inc, 1950), Forestry 
Chronicle. 

Cuma: Botanical Society of China (1933), Acta Botanica 
Sinica; Chinese Society of Forestry (1951), Forestry. 

EoyeT: Botanical Society of Egypt, Egyptian Journal of Bot- 


any. 


Naukite 
institute, 


INLAND: Suomen Metsatieteellinen Seura (Society of Forestry 
in Finland) (1909), Acta Forestalia Fennica, Silva Fennica; So- 
detas pro Fauna et Flora Fennica (1821), Acta Botanica Fennica. 
‘ance: Société Botanique de France (1854), Bulletin, Mé- 
moires; Société Mycologique de France (1884), Bulletin Trime- 
siriel; Société Nationale d’Acclimatation de France (1854), 
Bulletin, Archives d’Histoire Naturelle ; Société Nationale d’Horti- 
culture de France (SNHF) (1827), Jardins de France, Annales de 
la SNHF. 

Germany: Deutsche Botanische Gesellschaft (1882), Berichte; 
Vereinigung fiir Angewandte Botanik (1902), Angewandte Bo- 
tnik; Wissenschaftliche Gesellschaft für Land- und Forstwirt- 
shaft (1947), Archiv; Deutsche Botanische Gesellschaft (1909), 
Leitschrift fiir Botanik. 

Great Britain; Royal Horticultural society (1804, inc, 1809), 
RHS. Journal, Curtis’s Botanical Magazine; British Mycological 
society (1896), Transactions; British Bryological society (1896), 
BBS. Reports, B.B.S. Transactions; British Ecological society 
(1913), Journal of Ecology; Empire Forestry association (1921), 
Empire Forestry Review; Botanical Society of the British Isles 
(1836), Watsonia, Proceedings; Linnean Society of London 
(1788), Journal, Proceedings; Royal Forestry Society of England 
and Wales (1882), Quarterly Journal of Forestry; Society of For- 
esters. of Great Britain (1925); Forestry; Society for Experimen- 
tal Biology, Journal of Experimental Botany. 

Anois: Indian Botanical society, Journal ; Indian Ecological so- 
tiety, Jndian Ecologist; Indian Phytopathological society, Indian 
Phytopathology; International Society of Plant Morphologists, 
thylomorphology ; Royal Agri-Horticultural _ society (1820), 
ete Garden News Sheet ; Botanical Society of Bengal (1947), 
rays parieta Botanica Italiana (1880), Nuovo Giornale 
nco Italiano. 
f Japan: Phytoecological Society of Japan, Annals of Phytoecol- 
ir Phytopathological Society of Japan, Annals; Ecological So- 

y of Japan (Nippon Seitai Gakkai) (1954), Japanese Journal 
0| Ecology; Genetics Society of Japan (Nippon Iden Gakkai) 
Japanese Journal of nA > 

eee: Sociedad Botanica de México (1941), Boletin. p 
like Rens Royal Netherlands Botanical society (Konink- 
es erlandsche Botanische Vereeniging) (1845), Acta Bo- 

ee ic (1952): i Polish Botanical 
society) G olskie Towarzystwo Botaniczne ( olis par 
loniae 2922), Acta Agrobotanica, Acta Societatis Botanicorw 

WEDE “ragmenta Floristica et Geobotanica. sai 
bite ae Botaniska. Foreningen (1907), Svensk bo- 
m aiERLAND: Schweizerische Botanische Gesellschaft CEN 
otaniqu er Schweizerischen Botanischen Gesellschaft; Societe 

X que de Genève (1909), Travaux. 

TON oF Sourm Arrica:; Botanical 
9), Journal, á 

Shi ak : Vsesoyuznoe Botanicheskoe Obshchestvo, o he 

ademi SAGA Unlon Botanical society, Botanical fhe oe 

Saas ant SSSR, Doklady Akademii Nauk ahs ca (Bo. 
nical Siac ee Proceedings of the Academy 

ion]). 
tit, ao States: American Bryological society (1898), Ee 
Journal Nae Fern society (1893, inc. 1936), Americas 7 2” 
’ American Forestry association (1875), American Forests; 


Society of South Africa 
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American Horticultural Society, Inc. (1922; combined with the 
National Horticultural society, 1926; and with the American Horti- 
cultural council, 1959), National Horticulture Magazine; Ameri- 
can Phytopathological society (1908, inc. 1915), Phytopathology; 
American Pomological society (1848), Fruit Varieties and Horti- 
cultural Digest; American Rose society (1899, inc. 1921), Ameri- 
can Rose Annual, American Rose Magazine; American Society for 
Horticultural Science (1903), Proceedings; American Society of 
Plant Physiologists (1924), Plant Physiology; Botanical Society 
of America, Inc. (1893, reorg. 1906, inc, 1939), American Journal 
of Botany; Ecological Society of America (1915), Ecology, Eco- 
logical Monographs ; Massachusetts Horticultural society (1829), 
Horticulture; Mycological Society of America (1931), Mycologia; 
National Shade Tree conference (1923), Proceedings, Arborist 
News; Society of American Foresters (1900), Journal of Forestry; 
Torrey Botanical club (1867, inc. 1872), Bulletin. (F. S. Ht.) 
HORUS (Egyptian Hor), an Egyptian sky-god in the form of 
a falcon whose eyes were the sun and the moon. The falcon there- 
fore was sacred to him, and Horus’ name was usually written with 


the figure of this bird D Originating probably in the delta 


of the Nile, the cult of Horus spread in prehistoric times over 
the whole of Egypt. Thus there arose several distinct falcon gods, 
particularly at Nekhen (Gr. Hierakonpolis, “falcon-town”), which 
was the capital of the upper Egyptian kingdom before the country 
was unified and the site of which is opposite the modern Al Kab; 
and at Edfu (Egyptian Behdet), where Horus, called there “the 
Behdetite,” assumed the form of a winged sun disk. At Nekhen 
the conception arose that the reigning king was an incarnation of 
Horus and, after Egypt had been united by the kings from Nekhen, 
this conception became a generally accepted dogma. The first of 
the Egyptian king’s five names was the Horus name; i.e., the name 
which identified him with Horus, 

With the god Setekh of Ombos in upper Egypt Horus lived in 
peace during the first dynasties as a partner in a joint incarnation 
of the king; Setekh remained the representative of upper Egypt, 
while Horus represented lower Egypt. Not later than the end of 
the 5th dynasty, however (c. 2425 B.c.), the cult of Osiris (g.v:) 
spread over Egypt, and Horus was introduced into the Osiris cycle. 
The deceased king having been by then identified with the god 
Osiris and the living and reigning king being an incarnation of 
Horus, Horus became the son of Osiris and of the goddess Isis, 
Osiris’ sister-wife, As such he now became an opponent of Setekh, 
the murderer of Osiris and the contestant of Horus’ heritage, the 
royal throne of Egypt. According to the myth Horus defeats 
Setekh, thus avenging his father and assuming the rule, In the 
fight his left eye (i.e. the moon) was damaged—this being the 
mythological explanation of the 
moon’s phases—and was healed 
by the god Thoth, The figure of 
the restored eye (udjat-eye) be- 
came a powerful amulet. After 
the battle, Horus mourned Osiris 
and conducted his funeral rites. 

In later times Horus appeared 
as a local god in many places 
and under different names and 
epithets: as Harmachis (Har-em- 
akhet, “Horus in the horizon”); 
as Harpocrates (Har-pe-khrad, 
“Horus the child”); as Harsiesis 
(Har-si-Ese, “Horus, son of 
Isis”); at Kom Ombo as Haroéris 
» (Har-wer, “the elder Horus” as 
distinct from “Horus the child”); 
at Dendera as Harsomtus (Har- 
> sem-tow, “Horus, the unifier of 
the Two Lands”); and as Haren- 
_ dotes: (Harend-yotef, “Horus, 
* protector of his father”), Horus 
was identified by the Greeks 
with Apollo, and Edfu was called 
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Apollinopolis (“Apollo’s town”) in the Greco-Roman period. Ho- 
tus harpooning his enemy Setekh in the form of a crocodile was a 
potent magical figure and seems to have served as the model for 
St. George killing the dragon. 

See S. A R Mercer. Horus, Royal God of Egypt (1942). (J. C¥.) 

HOSANNA, in modern speech and liturgical usage, is a cry of 
praise to God. It has acquired this meaning through the assump- 
tion, perhaps correct, that it was so meant by the multitude that 
hailed Jesus on Palm Sunday (Mark xi, 9 ff.). If it was, it must 
already have become a (Jewish) liturgical cry rather far removed 
from its original meaning—the word is a Greek transliteration of 
Hebrew /hdshi‘ah-nna’, “Save, (we) beseech Thee!” It meant, 
thus, entreaty, not praise (cf. Ps. cxviii, 25). If the crowd still 
knew its original meaning, they must have been addressing it to 
Jesus, the new David, asa plea for political salvation. (KE. G.) 

HOSE, a general term applied to flexible piping to convey liquids 
or gases. The word is derived from the old English word hosa, 
“a stocking.” 

The earliest flexible hose was made from the intestines of ani- 
mals and is a classic example of a seamless unsupported hose. The 
biblical water skins made from animal stomachs retained portions 
of the esophagus and small intestine tubing for pouring purposes; 
these portions of tubing represent early examples of hose, Stiff 
leather strips wound in a spiral and bound with leather thonging 
may have been used in the elaborate plumbing systems in use in the 
Minoan civilization as early as`5000 B.c. 

The growth of the rubber industry in the latter half of the 19th 
century saw great developments in the hose. The first step was 
to build layers of rubber around a pole or mandrel and, after vul- 
canizing the rubber, to remove the mandrel and thereby produce a 
flexible but collapsible tube. From that beginning it was a short 
step to introduce layers of rubberized canvas to the basic rubber 
tube which gave additional strength and therefore increased the 
burst pressure of the hose, 

To prevent collapse of the hose, wire was then introduced in 
the form of a supporting helix and this process produced endless 
variations, dictated largely by the type of duty the hose had to 
perform. For example, an internal wire helix could be used for 
support together with an external armouring wire to give added 
protection and strength; a spiral wire could be embedded in the 
body of the hose; the hose itself could be corrugated by the use 
of wires to give added flexibility. With the introduction of ex- 
truded rubber tubing it was possible to produce any length of hose, 
the mandrel tubing being restricted of course to the length of 
mandrel, Again the problem of reinforcement was overcome in 
the case of extruded tubing by cotton braiding, wire braiding, the 
helical wrapping of wire and wrapping with rubberized canvas. 

Various methods of curing extruded hose in long lengths were 
used but where considerable pressure during vulcanization was 
required, as in the case of an extruded hose containing braiding or 

rubberized canvas or both, in order to ensure a good bond between 
the constituent layers of the hose, the Jead-curing process was a 
major advance. Briefly this consists of coating the complete but 
unvulcanized hose with a seamless layer of lead. This is done by 
passing the complete hose through an extruder which coats it with 
a layer of lead. The ends of the hose are sealed after it has been 
pressurized to a small degree and it is then vulcanized in an auto- 
clave, During vulcanization the internal pressure within the hose 
increases owing to the expansion of the fluid because of the heat, 
and compresses the hose wall against the lead cover. After vulcani- 
zation the lead sheath is stripped from the hose. 

Up to 1939 the techniques of hose manufacture were, broadly 
speaking, in advance of the materials available. Natural rubber 
was usually the basic material for the body or filler of the hose 
and the major manufacturers of hose were naturally the rubber 
companies who had pioneered the hose industry. There was a little 
synthetic rubber used, but taken as a percentage of the total usage 
this was negligible. The paucity of available materials severely re- 

stricted the usage to which the hoses could be put. For example, 
various acids, the aromatic hydrocarbons and numerous other 
chemicals had a harmful effect on rubber and limited the use of 
otherwise well-designed hose. 
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World War II stimulated the development of numerous syntha 
rubbers, each with their physical and chemic: 
which, in particular applications, gave added chemical resis 
Of the synthetic rubbers, neoprene shows a marked resistan 
deterioration usually associated with exposure to ultraviolet « to 
and to ozone; nitrile rubber demonstrates great resistance toat he 
by the aromatic hydrocarbons; butyl rubber has excellent resistan 
to higher temperatures and also to certain inorganic acids: i 
Hypalon rubbers demonstrate great resistance to acids: sii 

see Fj » Slicone 
rubbers have excellent heat-resisting and dielectric properties, 

The discovery of polyethylene prior to World War I and ils 
commercial production opened a new field in plastics, and the tise 
to prominence after the war of polyvinyl chloride, or pyc t 
vealed a new range of materials available to the hosemaker, Th 
discovery of polytetrafluoroethylene, or PTFE, produced a new 
plastic whose resistance to the majority of chemicals is outstand. 
ing and placed in the hands of the hosemaker a material whith is 
more difficult to fabricate than other more commonly used sub- 
stances but one which offers endless possibilities for the production 
of hoses resistant to most known liquids. 

Metals have also been used with great success in the manufac 
ture of flexible hose. These fall into two main types: the first 
is the winding of metal strip formed so that the edges of the stip 
interlock during the process of winding to form a continuous hose: 
the other main type is the seamless corrugated metallic hose where 
a rigid thin-walled tube of metal is corrugated either with parilld 
or helical convolutions which cause the metal tube to become flex 
ble to a remarkable degree. It is customary to cover the outside 
of a convoluted metallic hose with wire braid, which is anchored 
to the end fittings. The purpose of the braid is to strengthen the 
hose and also to prevent it from expanding longitudinally unde 
pressure. Metallic hoses are largely of use where high pressure 
and temperatures are in operation. f 

With the growth of the hose industry and the use of plaslts 
and metals for hosemaking, new companies were formed whose 
business is exclusively hosemaking and to whom rubber is mettly 
another material rather than the main constituent. A result of this 
adaptable outlook is a hose made from stainless steel wire 
Dacron (Terylene) (polyethylene terephthalate). Dacron has the 
unusual quality of retaining its flexibility at ultralow temperatures 
It is known to be still flexible at —196° C., which is the temptit 
ture of liquid nitrogen. By the use of Dacron it is possible 
make a hose that can convey liquid oxygen, liquid nitrogen 
numerous other liquids requiring ultralow temperatures oB 
still remain flexible in the process. (PW: OP 


T 
HOSEA, BOOK OF, one of the Old Testament books 


Book of the ie 


the Latter Prophets and the first of the y el 
Minor Prophets (Hosea [Osee in the Douai version], Jo Hagati, 
Obadiah, Jonah, Micah, Nahum, Habakkuk, Zephaniah, eat 
Zechariah and Malachi), Ch. i is the account of eh ‘is 
riage to Gomer and the birth of his three children. ig Gonet 
generally taken as the story of the prophet’s remarriage of Is 
after he had divorced her, symbolizing the reconciliatiiy veces 
after the judgment. The rest of the book consists 0 gn ho 
judgment on Israel, primarily for its religious apom pleas U 
casional predictions of redemption and restoration ani 
repent. 

Times and Life of the Prophet.—Hosea began te ee 
during the prosperous reign of Jeroboam II of Israel th (Revi? 
B.c.), when Israel’s borders extended from Lebo-hama to the se 
Standard Version: “the entrance to Hamath”) in ma 
of the Arabah (the Dead sea; see II Kings xiv, sae pen 
(iii) come from this period. Ch. iv ff. come from tì 7). ee 
confusion and regicides that followed (cf. iv, 1-3; Ma! murderet 
boam’s son, Zechariah, reigned only six months, an 
Shallum, only one month. Hosea may have continue! 


chil 


through the reigns of Menahem and Pekahiah into i Th 


Pekah, whose alliance with Rezin of Damascus Drove osen 1 
pileser III of Assyria against Israel, c. 734-732 B-C. 
thus a contemporary of Amos and Isaiah. at 
In contrast with the meaning of his own name, Hos 
or “Save”) began with a message of judgment, €v! 


all characteris 


od of | 


es he gave his children—Jezreel (recalling the slaughter at 
Jezreel that brought Jehu to power), Not pitied and Not my peo- 
, He was a native of the kingdom of Israel and perhaps did 
most of his prephesyng at rs Pene E did the Judaean 

et Amos. uch obscurity surroun is marriage. To 

in Israel’s apostasy (harlotry), Hosea married ean “a 
woman of harlotry” ( a cult prostitute?), and gave symbolic names 
to the children. Variant answers are given to the following ques- 
tions raised by ch. i-iii: (1) Was Gomer a harlot before her mar- 
rage? (2) Was Gomer faithless to Hosea after her marriage? 
(3) Was Hosea the father of the children? (4) Does the Lord’s 
divorce of his faithless wife Israel in ii, 2 imply that Hosea had 
divorced Gomer? (5) Is Gomer the adultress bought by the 
prophet for a price in ch, iii? (6) Is ch. iii a sequel to ch. i, or is 
it the prophet’s own account of his marriage, in contrast with 
the biographer’s account inch.i? (7) Does ch. iii refer to Gomer’s 
life of shame before her marriage? (8) Does ch. iii recount a 
second marriage of Hosea? (9) Is ch, izor ch. iii an allegory, not 
an actual incident? (10) Is ch. iii a postexilic allegory, the 
editor using autobiographic style (cf. Jer. xvii, 1 ff., also edito- 
rial)? ay ‘tan iii, 1 be translated, “And the Lord said to 
meagain, ‘Go, love a woman ...’”? Most scholars assume that in 
co gi! remarriage a: learned or expressed the love of God 
or wayward Israel. The data remain inconclusive. 

Themes of the Book of Hosea.—Judgment From a God of 
re neers love of God for Israel is a central premise 
of the prophet. When Israel was a child, the Lord loved him, 
thd him in his arms, leading him with cords of compassion, 
with bands of love (xi, 1-4). The names of Hosea’s children, 
Notpitied and Not my people, imply an earlier time when the Lord 
was compassionate and regarded Israel as his people. Israel, as 
_ the Lord’s wife, had been showered lavishly n te, good things of 

the earth (ii, 8). Israel was to him like the cherished first fruits 

of the fig tree, like grapes in the desert (ix, 10), Only reluctantly 
the Lord brings judgment; he is pained that Israel forced him to 

ie retribution; for he would prefer to be Israel’s healer (vi, 4, 

Heap 13). The God of love is naturally prominent in the 

racles o hope: the Lord loves the people of Israel despite their 
at and will take Israel to himself (iii, 1-3), speaking tenderly 

4 er and betrothing her to himself forever (ii, 14, 19-20); 

the Compassion grows warm and tender, and his sons will return to 

tir homes, and he will love them forever (xi, 8-11; xiv, 4). 
But judgment must come on faithless Israel. The Lord had 

Yamed Israel but received only bitter provocation (xii, 10-14). 

Uae or redeem them from their deserved sates 8 

tert fat ee ae a N IRE 

Pentance comes too lat Nahe: 5 io) “The Lord will be as a 

moth or dry rot to Is ael ERE ye lion rending its prey (v, 14) 

Bain or leopard lurking bythe road, as bear robbed of is 

abs (xi, 8), He will catch them like binds in his net'(vih 12): 

e will dri $ k catch them like bir i ad Hi be 
devastat ie them from his house (ix, 15). The land wi 
ee jpt its produce (ii, 9, 12; viii, 7; ix, 2, 6, 16),, The 

Resi Fe war will sound against Israel and the sword nee 

ahd the fe cities (v, 8; xiii, 16), Israel's kings will be E 

ntum 4 ingdom come to an end (i, 4; vii, 1; x, 15). Israel wil 

6: vii eter, in Egypt and eat unclean food in Assyria (vii, 

Ñereaven 13; ix, 3, 6; xi, 5; xii, 9). Israel is destined for pays 

ae and exile (ix, 12-16). The sanctuaries will be 

at ed and abandoned (x, 2, 8; xii, 11), and the calf image 
Bethel will be jedi J isse En BOD 
Postasy of ee nel Wher snila Bye y as concerned pri- 
marily with I EEEE eine i ts of 
Padila srael’s disobedience of the ethical requirement ‘i 

Hosea’ the the injustice and oppression in the social “i asi 

icentions i care was Israel’s worship of pagan gods ‘ats ae 

‘signates sage on practices H: nia et ae 

ttie > Doth the apostasy of Israel, the wile i : 

te tion in the cult prea rites. The worship of Baal 
the Bante god of rain (ii, 8; vii, 16; ix, 10; xiii, d an 
rlotry ae various Canaanite deities (ii, 13, 16; ae i A 
e Lord The calf image at Bethel, although part of the cul a 

„is condemned as idolatry (viii, 5-6; % 5-8). Ista 
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(Ephraim) was joined to idols (iv, 17). Wine flowed too freely 
at the sanctuaries (iv, 11, 18). The shrines flourished, but the 
Lord took no pleasure in the sacrifices (vi, 6; viii, 11-13; ix, 4; 
x, 1-2). Guilty priests misled the people (iv, 4-10; v, 1; vi, 9), 
and the prophets were corrupted (ix, 7-8). Israel had trans- 
gressed the law and broken the covenant (viii, 1). There was no 
true knowledge of the Lord (iv, 1, 6; v, 4; vi, 6; viii, 2; xi, 3). 
Ethical evils also are condemned, including lying, killing, stealing, 
adultery, empty oaths, false balances and land grabbing by the 
princes (iv, 2, 13; v, 10; vi, 9; vii, 1, 4; xii, 7). The wicked 
kings are called to account (v, 1; vii, 3-7; viii, 4; x, 7; xiii, 10, 
11). Like the later prophets, Hosea decried dependence on foreign 
alliances for the salvation of Israel (v, 13; vii, 8-12; viii, 9-10). 

Forgiveness and Restoration—The message of the Book of 
Hosea culminates in its picture of reconciliation and restoration of 
Israel. Israel will return to her husband (ii, 14-23; iii, 1-5; cf. 
Isa. l, 1-2). The exiles will come back from the lands of the 
Dispersion (xi, 10-11). As in Deutero-Isaiah the return from 
Exile is pictured as a second Exodus (ii, 14-15; cf. Isa. xliii, 16 
ff.; xlviii, 20-21; li, 9 ff.). A covenant will be made with wild 
animals, birds and creeping things (ii, 18). War will be abolished 
(ii, 18; cf. Isa. ii, 4), and the land will be fruitful (ii, 21-23; xiv, 
4-7). The government will be in the hands of the Davidic Mes- 
siah (i, 11; iii, 5), There will be no more reliance on foreign 
help or idols (xiv, 3, 8). In the style of wisdom literature, a 
separate editorial addition at the end of the book admonishes 
him who is wise to understand these things, for the ways of the 
Lord are right. 

Literary History.—By the time the Book of the Twelve took 
its final form in the late postexilic period, the prophetic writings 
had undergone expansions, additions and changes. The literary 
form of the book of Hosea suggests it is a compilation; ch. i is 
biographical, ch. ii, iv-xiv a collection of poetic oracles and ch. 
iii autobiographical. The superscription (i, 1), giving data about 
the prophet, is editorial. Other editorial activity was in part 
an adaptation of the prophet’s message to the needs and ideals 
of the postexilic community. It is found largely in the oracles 
of hope and restoration, some of which seem out of context and 
reflect more obviously than others the background and diction 
of the later period. A few scholars consider most or all of such 
passages to be late. Editorial activity may also be seen in the 
references to Judah, extending Hosea’s message to include Judah 
or excluding Judah from some of Hosea’s bitterest condemna- 
tions; in v, 12-14; vi, 4; viii, 14 Judah has been substituted for 
an original Israel or Ephraim. The Hebrew text is often corrupt, 
but the Greek and Syriac versions particularly give some help 
in its reconstruction. See also BIBLE. 

Bretiocrapuy.—W. R. Harper, Critical and Exegetical Commentary 
on Amos and Hosea (1905); J. Lindbloom, Hosea literarisch unter- 
sucht, Acta Academiae Aboensis (1928); S. L. Brown, The Book of 
Hosea (1932); H. G. May, “Fertility Cult in Hosea,” American Journal 
of Semitic Languages and Literatures, vol, xlviii (1932) ; H. S. Ny- 
berg, Studien sum Hoseabuche (1935); T. H. Robinson, Die zwölf 
kleinen Propheten: Hosea bis Micha, Handbuch zum Alten Testa- 
ment (1936); R. H. Pfeiffer, Introduction to the Old Testament 
(1941); H. W. Robinson, Two Hebrew Prophets (1948); A. Weiser, 
Das Buch der zwölf kleinen Propheten (1949); J. Mauchline, The 
Book of Hosea, Interpreter’s Bible, VI (1956). See also earlier Ger- 
man commentaries by Nowack (1897, 1904), Marti (1903), Sellin 
(1922). (H. G. Ma.) 

HOSHANGABAD, a town, teksil and district in the Bhopal 
division of Madhya Pradesh, India. The town lies on the southern 
bank of the Narmada river 40 mi. (64km.) S.S.E. of Bhopal. Pop. 
(1961) 19,284. Hoshang Shah Ghori, sultan of Malwa, founded it 
inthe 15th century. In 1802 it was occupied by Wazir Mohammed, 
a minister of Bhopal, and in 1809 by the Marathas. In 1860 it 
became British territory. The town has a college and a school of 
oriental learning and theology, and it is a trade and agricultural 
centre served by the Central railway. 

HosHancasap District (area 3,867 sq.mi. [10,016 sq.km.]; 
pop. [1961] 618,293) extends along the southern bank of the Nar- 
mada for about 120 mi. (193 km.), while its width is 22-40 mi. Ad- 
joining the Narmada is a black-soil plain south of which the Satpura 
runs in successive ranges parallel to the valley, and to the northwest 
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are the outliers of the Vindhya range. Forests cover 36.8% of the a quality inherent in knitted fabrics and a matter of impo r 
district. The principal crops are wheat, cotton and oilseeds. Brass- proper fit, especially at the ankle and knee. wane 
work, weaving and dyeing are the chief local industries. The towns Hand-knitted fabrics were known before the year AD, 256 
are Hoshangabad (the administrative headquarters), Sohagpur, knitted socks discovered in tombs in Egypt have been He 
Seoni-Malwa, Harda, Pachmarhi, Itarsi and Piparia; the first four tween the 3rd and 6th centuries a.D. A child’s knitted ape 
are tehsil headquarters, and Pachmarhi (4,000 ft. [1,219 m.] above sandal, divided at the great toe and found in a tomb at Nie 
sea level) is a hill station. At Itarsi junction railways radiate to Egy., can be seen in the Leicester, Eng., museum. % 
Calcutta, Bombay, Delhi and Madras. (S. M. A.) Hand-knitted stockings in their 20th-century form were in bei 
HOSHEA (in the Douai version of the Bible Osee; Heb. “de- in Europe about 100 years before the mechanization of Ait 
liverance”), the last king of Israel, who ruled c. 732-723 s.c. (II and were of a better quality than the first machine-knitted stock. 
Kings xv, 30; xvii, 1-6). The attempt of his predecessor, Pekah, ings. Indeed, Queen Elizabeth I was reputed to have refused th d 
to take Jerusalem with the help of Rezin of Damascus was frus- grant of a patent of monopoly to the inventor of the first Knitting 
trated by the intervention of the Assyrian king Tiglath-pileser III machine because the stockings produced on it were comparatively 
(see Amaz), who attacked Gilead, Galilee and the northern frontier coarse, unlike those imported from Spain, which were finer and 
and carried off some of the population. Pekah’s resistance to incidentally, made of silk. ( 
Assyria led to a conspiracy in which he lost his life, and Hoshea The first knitting machine, invented in 1589 by the Rey, Willan | 
the son of Elah became king. Tiglath-pileser claims to have set Lee of Calverton in Nottinghamshire, Eng., was so perfect in itg 
him on the throne and extracted from him a yearly tribute. After conception that it continued to be the only mechanical means of 
the death of that monarch, Israel took steps to recover its inde- knitting for hundreds of years. The inventor, having failed too | 
pendence, Its policy, however, vacillated “like a dove, silly and tain a patent, crossed to France with his machines, but died there 
without sense” (Hos. vii, 11), and negotiations were opened with jn poverty in 1610, His brother, who had accompanied him, re 
the Egyptian So, often identified with Pharaoh Shabaka or per- turned to England to bring out improved models, from which time 
haps Shabataka of the 25th (Ethiopian) dynasty but more likely the framework knitting industry really began, The number of 
a certain Sib’e, the turtan (commander in chief) of Egypt who was frames in Great Britain increased from an estimated total of 650 
later defeated by Sargon. When Israel's annual payment of tribute in 1660 to about 43,000 in 1844, Many were exported in spite of 
ceased, Shalmaneser V invaded Israel, imprisoned Hoshea and laws prohibiting their removal from the country. Framework 
laid siege to Samaria, which fell at the end of three years to his knitting started in America in the middle of the 17th century m 
successor, Sargon. The land was again partly depopulated and a smuggled machine. 
an Assyrian governor appointed. See also Hosea, BOOK or; A charter was obtained by the framework knitters from Oliver 
IsatAH, Book OF. (J. P. Hy.) Cromwell in 1657, but he died before it could be properly imple 
HOSHIARPUR, a town and district in the Jullundur division mented, and the Worshipful Company of Framework Knitters dd 
of the Punjab, India. The town is situated 5 mi. (8 km.) S. of the not really come into being until a charter was granted by Charles 
Siwalik range and 25 mi. (40 km.) N.E. of Jullundur. Pop. (1961) II in 1663. 
50,739. There are three arts and science colleges affiliated to the In Great Britain, Luddism, i.e., machine breaking as a men 
Punjab university. The town is an agricultural centre, and also of intimidating employers, one of the protests against the tech 
specializes in the manufacture of inlaid woodwork and furniture nological displacement created by the Industrial Revolution, prob 
and in the production of rosin and turpentine. It is well served by ably had its roots in stocking manufacture, for a dispute between 
roads and is connected with Jullundur by rail. Hoshiarpur was frame owners and knitters resulted in frames being thrown through | 
founded, according to tradition, in the early 14th century. In 1809 the windows of a framework knitter’s shop in Spittlegate, London, 
it was occupied by Ranjit Singh (g.v.). as early as 1710. (See also Luppites.) j 
Hosurarpur District stretches between the Sutlej and Beas The hand stocking machine provided the sole mechanical means 
rivers along the Siwalik range. Pop. (1961) 1,233,493; area 2,210 of producing stockings and other knitted articles for approxinist 
sq.mi. (5,724sq.km.). The district is divided equally into hilly and 250 years, although stockings still had to be fashioned (shaped) J 
plain regions. The hilly region, consisting of vast beds of sand, hand manipulation and then hand seamed, The frame was ed i 
clay and conglomerates, has Jaswan Dun (valley) in the east. The ally improved, the first modification for which a patent ne 
upper part of the Dun is drained by the Sowan stream, and the being the introduction of rib knitting by Jedediah Strutt val 
lower part by the Sutlej. The plain is of alluvial formation with However, the general principles of knitting embodied in the ie 
a general westerly slope. Numerous seasonal torrents that come are incorporated in all modern machines, and the bearded ae 
down the steep slopes of the Siwalik hills have badly eroded the needle—a part of Lee’s original machine—is used in all mac 
sub-Siwalik region, The average annual rainfall is about 32 in. producing full-fashioned stockings. 19) of 
and more than 30% of the total area is under cultivation, about In 1900, 88% of all women’s stockings were of cotton, 11’ “i 
one-third of which is irrigated. Rice, maize (corn), wheat, sugar wool and 1% of silk. By 1929, 99% were of silk or 
cane, gram and cotton are the major crops. Religious fairs, which silk (rayon). Nylon, introduced about 1940, almost Tee 
are held at Anandpur, Mukerian and in the temple of Chintpurni_ eliminated the silk trade. It looked better than silk, wen ons 
Devi, attract a great concourse of people. Anandpur was founded and could be manufactured into very sheer stockings. eat 
by Guru Teg Bahadur (the 9th guru of the Sikhs) and contains wore well and fitted beautifully; moreover, they were isto of 
several Sikh shrines. 1 (0. P. B.) plentiful and reasonably priced. Subsequently, the shions 
_ HOSIERY, coverings for the feet and legs designed to be worn women’s hosiery was concerned mainly with ch 
inside shoes and other outer foot coverings. The term is so under- rather than with materials or methods of manufacture. d legs ct 
stood in most countries, particularly the United States, and is so Stocking Manufacture.—Coverings for the feet an NG) 
used in this article, although in Great Britain it also includes be produced on several types of knitting machines (se 


machine-knitted garments of all types. Materials used are nylon, cotton, wool, silk, rayon ones t h 
History.—The earliest known type of stocking or sock was men- manufacture of stockings, either plain knitting oT ; ries cat 
ny 


tioned by the Greek poet Hesiod in the 8th century B.c. when he spread-loop structure, which has run-resisting prope h int | 
referred to piloi, probably matted from animal hairs, as a lining used. The weight of the finished product depends upon 
for shoes. The Romans used a form of leg covering consisting of the yarn and the gauge, or needle spacing, of the mac ete te 
long strips of woven cloth or leather wrapped around the foot, yarn is measured as denier, the smaller numbers design ya 
ankle or Jeg, in a manner resembling the puttees of World War I finer yarns; thus 15 denier yarn is finer than 30 denie if nos! 
military uniforms. Udones, first mentioned in the 2nd century A.D., as fine as 10 denier can be used. Gauge in full-fashion’ jiyi 
were probably the forerunners of the modern stockings. They were is the number of needles in 14 in., the higher numbers $F g 
cut and sewn from woven fabric, felt or skins and were pulled closer stitches. The sheerness of the stocking 4€ denier 9” 
over the foot. Their major disadvantage was the lack of elasticity, combination of gauge and denier. Thus 60 gauge, 15 
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hosiery is closer knit than 51/ 15 and for that reason is somewhat 
less sheer (although the yarn is the same size) but wears better; 
(9/30 and 51/30 are considerably heavier and much less. sheer. 

Full-fashioned hose, knitted flat and then seamed up the back, 
are made on a straight-bar machine or Cotton’s patents, invented 
in Loughborough, Leicestershire, Eng., by William Cotton in 1864. 
‘These machines may have up to 40 knitting heads, each simul- 
taneously knitting one stocking “blank” —the piece before it is 
seamed. Knitting, which is back and forth across the fabric (weft 
knitting), begins at the top with the welt, a section of extra thick- 
ness to give additional. strength for gartering and extra stretch 
around the thigh. Below the welt is the afterwelt (antiladder 
hand), not as thick as. the welt but thicker than the leg of the 
stocking; its purpose is to stop runs (ladders), and in some stock- 
ings it is patterned. The leg or panel part is then knitted, the 
fabric being shaped by reducing the number of needles that are 
knitting, At the heel part the fabric is, widened again (by in- 
creasing the number of needles that are knitting); through the foot 
part it is narrowed again, until finally at the toe only about eight 
needles are knitting. The complete knitting operation commonly 
takes place on one machine; before World War II two machines— 
one for the leg and one for the foot—were commonly used. After 
the blanks are knitted they are seamed, boarded (placed on stock- 
ing forms and heated, a process that gives nylon a permanent 
shape), dyed and finished. 

Seamless stockings are knitted on circular machines; latch 
needles, brought into use in the middle of the 19th century, are 
normally used in this type of machine. Such stockings have been 
made for many years, but, because stitches cannot be added or 
dropped in circular knitting, the resulting product was a straight 
knitted tube that did not fit as well as full-fashioned hose, The 
thermoplastic properties of nylon yarn, enabling a permanent 
shape to be formed in the tube, contributed to a marked degree to 
the move in the 1950s from the full-fashioned to seamless nylon 
hosiery for women, 

In seamless, as with full-fashioned stockings, the welt is made 
frst, followed by an afterwelt,. The leg part, or panel, is then 
knitted with a spliced area preceding the formation of the heel 
pouch, The foot follows, again with a spliced area in the foot bot- 
fom, The toe pouch is made on the same principle as the heel 
Pouch, The toe is closed either by seaming or by linking or loop- 
ing, that is, joining two rows of loops, done on a machine called a 
looper... The finishing operations are similar to those for the full- 
fashioned product. The most popular gauge is 400 needle in a 
3in-diameter machine (approximating 51 gauge in full-fash- 
ioned stockings) and deniers are mainly 30 or 15. 

Normally, machines for circular-knit stockings have one or two 
leeders; j.e., they knit one or two rows each time the cylinder 
makes one revolution, but from the 1950s three-, four-, six- and 
tight-feeder machines were introduced. Some of these machines 
ie not equipped to make the connectional-type heel or toe and 

erefore produced what is known as the “tube” stocking. h 
pce or setting operation forms the heel shape and plain 

me or a mesh structure can be used. 

arp-knitted stockings have been produced for many years, but 
rae of nylon yarns on these machines has increased interest 
marking, The stocking blank shape can now. be marked out on the 
pet Hose and Sock Manufacture.—Half hose and socks can 
ot, mo eon a plain circular machine with rubber thread in the welt 
ter e usually, on a double cylinder machine, invented in Leices- 
$ ae in 1900, and employing a double-headed latch needle, 
, it double cylinder machine is able to produce half hose and socks 


in “Gee ; k 
top, eB formation (that is, continuously), with a welt, rib 
» teg, heel pouch, foot, and toe pouch, in plain, rib ora pattern. 


i! i . 
Kithe individual articles have been separated, the toe 1s closed 
eration” or looping, and the item is put through its finishing 
Satisf, on. In some instances the toe is seamed, a quicker but less 
Ne Ctory operation. 
oa and wool continue to be favoured materials for socks, 
res 8 some are made of nylon, which is widely used with other 
as a reinforcement for the areas of abrasive wear at the toe 
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and heel. A system of twisting the yarn and making use of its 
thermoplastic qualities produced a finished sock that would stretch 
through several sizes and return to its original shape, thus fitting 
the foot better. (J. C. H. H.) 

HOSIUS (commonly accepted orthography now Osstus) (c. 
256-357/8), bishop of Córdoba, ecclesiastical adviser to the em- 
peror Constantine I and chief defender of orthodoxy in the west 
against early Donatism and Arianism, was born in Spain (probably 
at Cérdoba) and was consecrated bishop of Córdoba about 295. 
He attended the Council of Elvira (Granada, c. 300) and from 
312 till 326 acted as ecclesiastical adviser at the court of Con- 
stantine, who in 324 sent him as imperial legate to the east to 
settle the Arian dispute. Hosius convoked a synod at Alexandria 
of the Egyptian bishops, and another at Antioch of the bishops 
of the east at which Arius and his followers were condemned. 
On the suggestion of Hosius, Constantine then summoned the 
first ecumenical Council of Nicaea in the summer of 325. As 
president, Hosius was influential in securing the inclusion of the 
homoousios (see Arrus) in the creed issued by the council. In 
343 he presided at the Council of Sardica. From 353 till 356 he 
strongly resisted the efforts of Constantius II to have Athanasius 
condemned by the western bishops and in a famous letter reproved 
the emperor for intruding into ecclesiastical matters. Summoned 
to Sirmium in 356 and detained at court for a year, after threats 
and physical violence Hosius signed the frankly Arian formula of 
Sirmium (357) but retracted his signature before his death. 

See Athanasius, Historia Areianon, ch. 44, for Hosius’ letter. See 
also A. Hamman, Migne Patrologia Latina, Supplementum, vol. i, col. 
194-196 (1958); V. C. De Clercq, Ossius of Cordova (1954). 

HOSIUS, STANISLAUS (Sranistaw Hozyusz) (1504- 
1579), Polish cardinal, described by St. Peter Canisius as the most 
brilliant writer, the most eminent theologian and the best bishop 
of his time, was born on May 5, 1504, of a German father, Ulrich 
Hos, in Cracow. On completion of his studies at Cracow he went 
to Padua and Bologna to read law and theology. He was made 
bishop of Chelmno in 1549, and translated to Warmia in 1551. At 
the synod of Piotrkow (1551) he drew up a profession of faith, 
later expanded into his Confessio catholicae fidei Christiana, which 
saw 30 editions in his lifetime. He was created cardinal in 1561 
and was one of the five papal legates in the last period of the 
Council of Trent, He died at Capranica, near Rome, Aug. 5, 1579. 

See Hosius’ works in 2 vol. (1584) and A. Vacant (ed.), Dictionnaire 
de théologie catholique, vol. vii (1922). (Er. G.) 

HOSKINS, JOHN (d. 1664/5), English miniaturist, perhaps 
a pupil of Isaac Oliver, and father of John Hoskins junior. He 
is believed to have been born in the 1590s; a John Hoskins made 
a will in 1662 and was buried in St. Paul’s, Covent Garden, on 
Feb. 22, 1664/5, but it is uncertain whether the father or the son 
made that will and died at that date. Samuel Cooper (d. 1672), 
the great miniaturist and nephew of Hoskins senior, bequeathed 
money to his cousin John Hoskins; it is possible that a third John 
Hoskins, son of John II, is involved. Signed miniatures by the 
eldest Hoskins date from about 1620; the latest date on a Hoskins 
miniature, be it by the father, the son or by both in collaboration, 
is 1664. With Nicholas Hilliard, Isaac Oliver and Samuel Cooper, 
whom he trained, John Hoskins senior is in the front rank of Eng- 
lish miniaturists. His early work is in the Hilliard-Oliver tradition ; 
his later work shows the influence of the oil portraiture of Van 
Dyck, D. Mytens and Cornelius Johnson. He and his son copied 
subject pictures by old masters. 

See Graham Reynolds, English Portrait Miniatures (1952). 

TE = Oa Ooms +H) 

HOSKYNS, SIR EDWYN CLEMENT (1884-1937), 13th 
BARONET, Anglican theologian who, at Cambridge, strongly influ- 
enced biblical study at a turning point in its development, was 
born Aug. 9, 1884,in London. Educated at Haileybury college and 
Jesus college, Cambridge, he was ordained in 1908, and after a 
curacy was warden of Stephenson. hall, Sheffield (1912-15), and 
an army chaplain (1915-19). From 1919 until his death in Cam- 
bridge, June 28, 1937, he was dean of chapel, Corpus Christi col- 
lege, Cambridge. 

In Essays Catholic and Critical, edited by E, G. Selwyn (1926), 
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Hoskyns exposed the subjectivity of the liberal Protestant recon- 
struction of the “Jesus of history.” In The Riddle of the New 
Testament (1931; with F. N. Davey) he showed that study must 
concern itself not so much with what has partial analogies outside 
the New Testament as with what, within it, is strange and unparal- 
leled, however unpalatable to modern humanism, for with this the 
New Testament writers were preoccupied. In the last resort, not 
the historian but the theologian must examine what the biblical 
writers were trying to communicate and what it means. Sensitive 
to the danger of imposing modern humanistic ideology upon the 
Bible, Hoskyns found congenial much in Karl Barth’s Epistle to 
the Romans, which he translated (1933). But his theology re- 
mained radically different from Barth’s. His work on St. John’s 
Gospel (his unfinished commentary on which was published in 
1940) taught him to hold together the apostolic appeal to history 
and the apostolic interpretation of history, and gave him the theo- 
logical eloquence which influenced so profoundly those who heard 
him lecture or preach. (F.N. D.) 

HOSMER, HARRIET GOODHUE (1830-1908), U.S. 
sculptor, was one of the leading American women sculptors work- 
ing in Rome and perhaps the only woman sculptor of the Roman 
group to win complete financial independence by her work as a 
sculptor. Born at Watertown, Mass., on Oct. 9, 1830, she early 
showed an aptitude for modeling, and studied anatomy with her 
father, a physician, and afterward at the St. Louis medical college. 
She then studied in Boston until 1852, when she went to Rome with 
her friend the actress Charlotte Cushman. From 1853 to 1860 
she was the pupil of the English sculptor John Gibson. She lived 
in Rome until a few years before her death. 

Among her works were “Puck” (1855), which she copied for 
the prince of Wales, the duke of Hamilton and others; “Oenone” 
(1855), in the St. Louis (Mo.) Museum of Fine Arts; “Beatrice 
Cenci” (1857) for the Mercantile library of St. Louis; a bronze 
statue of Thomas H. Benton (1868) for Lafayette park, St. Louis; 
bronze gates for the earl of Brownlow’s art gallery at Ashridge 
hall; and a siren fountain for Lady Marian Alford. She died at 
Watertown, Mass., on Feb. 21, 1908. 

See Albert T. E. Gardner, Yankee Stonecutters (1945). (A. T. G.) 

HOSPITAL, a place equipped and staffed for diagnosis and 
treatment where sick and injured persons receive medical care of 
such nature that some patients are required to utilize a bed during 
part or all of their stay. A hospital may be contrasted with a 
clinic or dispensary for ambulatory patients who return to their 
homes after each visit; also, with a “home” for aged, convalescent, 
infirm or indigent persons requiring mainly custodial care and in 
which little or no medical service is provided. 

The word hospital is derived from the Latin hospitium, a place 
where guests (iospes) were received, and the adjective hospitalis. 
Related forms are hospice, hépital, hotel, spital and hostel. Mod- 
ern English emphasizes the word hospital, with occasional use of 
hospice or hostel to signify a home. The word hotel has become 
synonymous with inn as a place for travelers or guests, but in 
French the term hétel Dieu indicates a public hospital. 

History of Hospitals——Some evidence exists that places for 
the congregation of the sick, and the facilities for their care, were 
set up when man established his first communities. Medical treat- 
ment has always been associated with religious service; early priests 
served as physicians, or medicine men. Pre-Christian religions 
identified certain of their deities with healing as early as 4000 B.c. 
Temples were specially dedicated to Saturn, Asclepius or Hygieia, 
and they served as both medical school for practitioners and rest- 
ing place for patients under observation or treatment. Historical 
records indicate the existence of such edifices in Greece, Egypt, 
Babylonia and India. India seems to have had the first country- 
wide system of hospitals. In about A.D. 402 the Chinese pilgrim 
Fa-hsien visited India and mentions that he found hospitals at 

many points. 

The Christian era emphasized the hospital as an asylum for 
travelers and victims of disaster. By the 4th century A.D., Chris- 
tian church members in the Roman empire had established hospitals 
for lepers, cripples, the blind and the sick poor. The Hôtel Dieu 
of Lyons, France, was founded in A.D. 542, and hospitals of the 
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development of the mobile field hospital, 


Arabian kingdom existed throughout Spain, north Africa and 
ern Asia. Religious communities emphasized care of the Wand 
sisterhoods and brotherhoods devoted much of their time to fit 
ing, with hospitals constructed adjacent to the monasteries, ie 
first solely nursing order is considered to be the St, Augustinen 
organized about 1155, but in hospital work they were Preceded by 
the Knights Hospitallers (see SAINT JOHN OF JERUSALEM Onon 
OF THE HOSPITAL OF). 1 

The work of physicians and surgeons was separate from hospitals 
during the medieval period. Even by the time St. Bartholomew's 
hospital was established in London in A.D. 1123 the physicians 
apothecaries and blood-letting surgeons practised their profes, 
sions in home or office, with only hopeless and homeless cases fnd. 
ing their way to hospitals. The Renaissance period emphasize 
science in the healing arts, and the Reformation saw the begin. 
nings of secular support of hospitals when Henry VIII endowed 
St. Bartholomew’s hospital in London, European explorers of the 
16th and 17th centuries helped religious brotherhoods create jn. 
stitutions for the homeless and sick poor of the western world 
The Hospital of Jesus of Nazareth, founded by Cortés in Mexico 
City, 1524, is the oldest institution with continuous service in | 
the Americas. Missionaries established the Hôtel Dieu, Quebec, 
in 1639, and the Hétel Dieu, Montreal, 1644. 

During the 18th century, scientific advances in Europe ultimately 
were reflected in the treatment of hospital patients, with vaccin 
tion against smallpox in England, 1796, and the unshackling of 
mental patients in France, 1793. In the United States the Phila 
delphia almshouse, which was founded by the Society of Friends 
(Quakers) in 1713, was used for treating the insane beginning in 
1732 and ultimately became the Philadelphia General hospital 
The Pennsylvania hospital, Philadelphia, established 1751, ws 
the first hospital constructed solely for sick and injured persons 
in the United States. Other early institutions were the New York 
hospital, 1771; the Massachusetts General hospital, 1811; and the 
New Haven hospital, 1826. . 

The 19th century witnessed important developments in the 
United States. State-owned hospitals were constructed for the 
insane; local government facilities were opened for the aged, inim, 
the sick poor and victims of contagious disease. These tenth 
characterized English and continental institutions. ` The e 
hospitals established in the 19th century were primarily for a i 
privileged persons. Self-supporting patients were treated inpava 
dwellings or nursing homes conducted by medical practitioners 

Military Hospitals. —Military activity has greatly infil 
the history of hospitals and medicine. Records me if 
surgeons as early as the time of Homer and military hospitals 
ing the reign of Hadrian. Hospitals were established Ee a 
routes of the crusades in the medieval period as resting Le, 
the wounded as well as centres of religious influence. ate 
ment of wounds provided the opportunity and need for ne ‘up 
cal procedures, and conditions of combat stimulated the E ‘if 
of patients in hospitals for treatment by military physici 
their assistants. (See MEDICAL SERVICES, MILITARY. 

During the Crimean War, 1854, Florence Nightinga! i 
teer nurse with the British army, achieved the first ¢ 4 pation 
ordination of scientific medicine and humanitarian ne) appi 
in hospitals. Her theories and principles were a J y, MO | 
throughout the world, and in the United States her Be Since 
12, has been celebrated as National Hospital day since condui 
early after its formation in 1863 the Red Cross ET Z 
hospital service programs for disasters and emergencis 
fire, flood, famine or military occupation. aah to hospitl | 

World Wars I and II resulted in further contribute ances were: 
expansion and management. Among the specific a cided jn it 
(1) the discovery that good medical care can be pro f tents # 
provised facilities, including such varied structie nes shi 
the theatre of operations, public buildings, private hots; O) 
barges, trains, ambulances, airplanes and eve! 


le, a yolu | 


n subman 

with physi Mg ' 
e 

and supplies following the movement of troops i en 

treatment; (3) the mass movement of convalesce™ ije; (t) 

distances and by means previously considered imP® 
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control of contagious diseases by large-scale methods later adapted 
vilian ractice. b 

Pa aifi tion of Hospitals.—The two major bases of classifi- 
cation are by type of ownership and type of service. As to owner- 
ship, hospitals are: (1) governmental (national, state, provincial 
or local); or (2) nongovernmental, including the proprietary con- 
ducted for private gain and the voluntary conducted on a nonprofit 
tasis by churches, fraternal orders or independent associations. 

Most hospitals throughout the world, except in the United States, 
are government owned. But every country contains a number of 
small proprietary institutions, usually with a capacity of fewer 
than 50 beds, owned by one or two physicians for the care of well- 
to-do patients. They provide less than 5% of the total bed capacity 
of the world. 

The use of the term voluntary to describe private nonprofit in- 
stitutions arose in England, where hospitals were administered by 
religious groups or secular associations.and were supported by vol- 
untary contributions from the general public. Patients also made 
sme voluntary financial contributions, and physicians served with- 
ot monetary reward. Members of the royal family and aristoc- 
racy sponsored drives for funds for specific hospitals. The fore- 
runner of what later became the King Edward’s Hospital fund, 
London, was developed in 1897 for contributors who wished to 
support voluntary hospitals as a group. 

In the United States, the term voluntary is applied to any hos- 
pital conducted by a church or religious order, a fraternal society 
or an independent nonprofit association, Such institutions are 
available for use by the entire population. The affairs of voluntary 
hospitals are controlled by trustees who serve without pay in these 
capacities and who are responsible for designating the medical 
staffs, for employment of the administrator and for the professional 
md financial policies of the institution. Typically, the medical 
staff serves free and part-free patients without remuneration but 
charges fees to private patients under personal care and supervi- 
sion in the hospitals. 

As to-type of service, hospitals may be general or special. A 
general hospital accepts all types of medical or surgical cases, 
Usually concentrating upon acute illnesses requiring short-term 
(are, including maternity service and the care of children. A spe- 
tial hospital is one that limits service primarily to single classes 
Of patients or types of illnesses, particularly mental and tubercu- 
losis cases and those requiring isolation because of contagious 
tonditions, Special hospitals for short-term cases are less com- 
mon than formerly, with a tendency for hospitals for children, ma- 
ane cancer, crippled, etc., to become affiliated with general 
‘eens in order to improve quality of service and economy of 
‘dministration. Special sections for mental and contagious cases 
ave been established in many general hospitals. 

“ttish Hospital Service—In 1948 hospital care in Great 
can became part of the national social security program, which 
tie i physicians’ services, dentistry, drugs and convalescent 
ae he various voluntary hospitals were originally directed by 
i ee of governors selected from civic, industrial and professional 
tila, their communities. Such boards were continued as 
nies management committees and were co-ordinated under the 
à a Health act, which, on July 4, 1948, vested ‘the title of 
A sn voluntary hospitals in the national minister of health. 
alt Bee hospitals were not involved in the change 1m title 
milte the act authorized a change of this sort. The local fon 
Hepta no longer responsible for raising funds to ma Si 
eA Their function primarily is to advise the rile ad: 
Penditu or (house governor or secretary) in budgeting ed 
trol of a of Monies received from the national exchequer. aA 
in con hospitals financed under the act, except those operate’ 
hogennection with medical schools, is exercised by 14 regional 
“ards. These b ¢ te bodies and their 
embers oards are set up as corpora The minister 
b advigg ne, appointed by the minister of health. The mi 

sed by the Central Health Services council, which he ap- 


Poi = 
ant © Members of the council, as well as the regional boards 


nal PE ital management committees, serve without pay- Hos- 
inic at provide facilities for undergraduate or postgraduate 
teaching have their own boards of governors that are re- 
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sponsible directly to the minister of health. 

Patients are accepted for care in British hospitals without direct 
cost to themselves, after consultations with the medical specialists 
who serve the hospitals on a full-time or part-time salary basis. 
There is limited private medical practice in hospitals under the 
National Health act for patients who choose to pay for the use 
of private facilities in the hospital. Some well-do-do patients 
elect to be cared for in nursing homes or clinics that are not in- 
cluded in the national health plan; there they pay fees for hos- 
pital care as well as to the attending physician or surgeon. The 
services provided under the National Health act are financed 
in part by compulsory contributions from each adult person; the 
balance of the costs are met from other forms of national taxation. 

National Hospital Insurance Plan of Canada.—A joint 
federal-provincial program of hospital financing was started in 
Canada on July 1, 1958. This plan provides for the national gov- 
ernment to match the provincial governments in the cost of financ- 
ing the operating expenses of Canadian hospitals. The ownership 
and management of the hospitals were not disturbed. The cost of 
physicians’ services is not included in the plan. The federal share 
of the expense is borne from general taxes, while each province may 
elect to pay its share from general taxes or from personal pre- 
miums paid by insured persons and families. 

Hospitals in the United States.—The approximate 7,000 U.S. 
hospitals have about 1,670,000 beds and make about 25,500,000 
admissions annually. The corresponding rates are therefore about 
9.2 beds and 139 admissions per 1,000 population. On an average 
day the number of hospital patients in the U.S. is 1,390,000, estab- 
lishing an occupancy rate of approximately 85%. The average 
stay in a short-term general hospital is 7.5 days; this type of hos- 
pital, of which there are about 5,500, accounts for about 92% of 
all admissions, although possessing only 39% of the total beds. 

About 4,000,000 births annually, or about 94% of all recorded 
births, occur in U.S. hospitals. Hospital bassinets for the new- 
born total about 105,000. 

Government hospitals comprise about 32% of the institutions 
and 70% of the beds, but they account for only 24% of the annual 
admissions. They include nearly all the bed facilities for mental 
and tuberculosis patients, the former group remaining in the hos- 
pital approximately three years on the average, the latter about 
ten months. In sharp contrast, the nongovernmental hospitals 
dominate hospital service for general medical and surgical cases, 
including maternity. The nongovernmental general hospitals con- 
tain 28% of all beds but receive 74% of all inpatients annually. 

Many government hospitals are very large. The state mental 
hospitals and the federal hospitals for veterans usually exceed 
2,000 beds, as do certain local government institutions for medical 
and surgical cases, notably Bellevue hospital, New York city; 
Philadelphia General hospital; Cook County hospital, Chicago; 
St. Louis City hospital; and Los Angeles County hospital. 

More patients are using hospitals than ever before and their 
length of stay is briefer in all types of institutions. The average 
length of stay in general hospitals was reduced by about 50% be- 
tween the mid-1930s and the 1960s. Advances in medical science 
permit early ambulation of patients with resulting shorter con- 
valescence. Consequently, hospitals are able to serve more patients 
with the same plant and equipment. 

Hospital Finance.—The replacement value of hospitals in the 
United States is approximately $21,500,000,000. The annual hos- 
pital bill for the United States approximates $11,000,000,000, or 
about $57 per person. There are about 1,840,000 professional and 
institutional employees with an annual payroll of $7,300,000,000, 
which constitutes about two-thirds of the hospitals’ expenses. Pa- 
tient revenue makes up about 93% of all monies received by the 
voluntary short-term hospitals. 

The financing of hospital care in the United States was revolu- 
tionized through the development of prepayment plans. About 
145,000,000 persons in the United States have such protection. 
More than 102,000,000 of this group are covered for surgical and 
medical expenses if admitted to a hospital. The pioneer in the 
prepayment movement was the Blue Cross plans that started in 
1929. These plans have contracts with hospitals and provide hos- 
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pital “service” to subscribers rather than cash indemnity. (See 
also HEALTH INSURANCE; MEDICAL CARE, GOVERNMENT.) 

Outpatient Service—tIn some urban hospitals the number of 
outpatients greatly exceeds the number of inpatients. About 4,000 
US. hospitals provide service to about 110,000,000 outpatients a 
year; such patients do not occupy beds and do not stay overnight. 
There is a growing trend for physicians to locate their private 
offices near hospitals so they can refer patients to hospitals as out- 
patients for use of diagnostic and therapeutic services. 

Co-ordinated Hospital Systems.—Many small hospitals cor- 
relate their work with the services of medical specialists in large 
institutions, thereby avoiding the necessity of providing duplicate 
professional personnel and scientific apparatus and equipment. In 
1946 congress encouraged the principle of co-ordinated hospital 
systems in states and regions through the Hospital Survey and 
Construction act, which has appropriated an average of $125,000,- 
000 annually for surveys and construction of necessary facilities, 
particularly in rural areas. The states and local-communities are 
required to provide two-thirds of the total costs of approved 
projects. 

The American Hospital association, organized in 1899, is the 
national organization of hospitals. It conducts information and 
co-ordination services for the improvement of hospital administra- 
tion, including institutes or short courses on such subjects as 
nursing, accounting, personnel, purchasing, laundry management, 
public relations, etc. The American College of Hospital Adminis- 
trators is the professional society for hospital administrators. Or- 
ganized in 1933, it has a membership of about 3,700 and carries on 
a program of educational activities aimed at continuing improve- 
ment in the professional competence of the hospital administrator. 
The first college course in hospital administration was offered at 
The University of Chicago in 1934. Sixteen universities in the U.S. 
now offer formal training in this field. 

Hospitals are the training centres for medical and nursing edu- 
cation throughout the world. In the United States, medical edu- 
cation in hospitals is supervised by the Council on Medical Edu- 
cation and Hospitals of the American Medical association. In the 
early 1960s, 1 or more hospitals were directly affiliated with each 
of the recognized medical schools, about 870 were used for the 
training of interns and about 1,250 offered residency training in the 
various medical specialties. There were also about 1,000 schools 
for the training of professional nurses in the hospitals of the United 
States. These schools had a total enrollment of over 120,000. 

The Hospital Council of Philadelphia, established in 1946, ex- 
emplifies a trend in large cities toward the co-ordination of hos- 
pital service, research in administration, contacts with public 
bodies, nursing education, central purchasing, uniform accounting 
and relations with the medical profession. Such groups are fi- 
nanced by membership dues from hospitals and contributions from 
philanthropic sources. 

Hospital Management and Operation.—The modern hos- 
pital is a complex institution engaged in a variety of activities. 
Design and construction have changed to reflect trends in medical 
science. Important trends include the following: (1) patients’ 
rooms contain fewer beds, mostly one or two beds in new institu- 
tions; this permits greater flexibility in use by patients of different 
age, sex or medical condition; (2) air conditioning has offset the 
disadvantages of cold or warm climates and has reduced dangers 
of infection during treatment or convalescence; (3) buildings are 
higher, to reduce construction costs, utilize land space and con- 
serve time of nursing employees (the first hospitals to exceed 15 
stories in the United States were St. Luke’s, Chicago, 1925; Jef- 
ferson, Philadelphia, 1927; Hahnemann, Philadelphia, 1928; Pres- 
byterian, New York city, 1928; New York hospital, 1931; many 
other “skyscraper” hospitals have been erected since that period); 
(4) outpatient facilities are expanding in order to utilize effectively 

the various types of scientific diagnostic apparatus; (5) group 
medical practice is developing in hospitals, with many part-time or 
full-time physician members using offices provided by the institu- 
tions: (6) schools of nursing are being provided with special 
facilities and quarters; (7) departments of social service are sup- 
plementing medical science by emphasis on personal and environ- 
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mental problems; (8) an increasing number of hospital; 
ss ee A OSpitals in Ja 
cities are providing home care for discharged hospital pati 
(9) an increasing number of volunteers are providin tients; 
services to hospitals on a voluntary basis. There naa 
than 1,500,000 such volunteers; they devote from a fee 
a few days each week to service in the hospitals, any 
Hospital care involves a high degree of readiness-to-serye 
inasmuch as certain administrative, professional and househ id 
personnel must be employed regardless of the number of inst 
or outpatients served. Accordingly, great emphasis is now Me 
upon professional or administrative practices that will achieve} | 
high degree of utilization of the beds and scientific apparatus : 
The modern hospital differs widely from the place of cust i 
or isolation in early times and from the last refuge for the a | 
poor. Patients enter a hospital with confidence, knowing thi 
chances of recovery are greater than elsewhere and that every phs 
of medical knowledge and skill will be devoted to restoring then 
to health and normal life. 
The modern hospital has become the logical centre forall pre. 
ventive and curative health services. 
See Cuinic; see also references under “Hospital” in the Inder, 
Brsriocrapny.—Emanuel and L. R. Hayt, Legal Guide for American 
Hospitals (1940) ; Malcolm T. MacEachern, Hospital Organization o 
Management (1957); Raymond P. Sloan, This Hospital Business i) 
Ours (1952); E. H. Lewinski-Corwin, The American Hospital (196); 
R. E. Brown and R. L. Johnson, Hospitals Visualized (1951); M. 
Risley, House of Healing (1961); G. Forsyth and R. F. L. Logn | 
The Demand for Medical Care (1960) ; J. A. Hamilton et aly Patten 
of Hospital Ownership and Control (1961); R. M, Cunningham, Ho. 
pitals, Doctors and Dollars (1961); J. Dodd, Hospitals and Health 
Services in Britain and the United States of America (1961); C, Dan 
ton, The Story of England’s Hospitals (1961); Bouwcentrum, Gener 
Hospitals (1961) ; publications and reports of American Hospital As 
ciation, American Medical Association, British Ministry of Health, In 
ternational Hospital Federation, Kellogg Foundation, King Edward! 
Fund, United Hospital Fund, United States Public Health Service. For 


current statistics see the Britannica Book of the Year. 
(C. R. Ro; Re Ew, 


and Moldavia were styled hospodars from the 15th century to m 
At the end of this period, as the title had been held by mit 
vassals of Turkey, its retention was consid 


der the name of plantain lily or funkia. They have tubers 
zomes, basal, plantainlike leaves and attractive clusters (ra 
of drooping, funnel-shaped, blue, white or lilac fo 
are much grown for edging and in borders and are of agit 
culture, most of them doing well in partial shade. Prop shed W 
which is easy as they are prolific growers, is accom t 
division. of two bet 
HOSTAGE, in war, a person handed over by nT. id | 
ligerents to the other, or seized as security for the can wat: 
an agreement or for preventing violation of the law bat sed 
practice of taking hostages is very ancient ani 
cases of conquest, surrender and armistice. h 
took the sons of tributary princes and educated t A con 
thus holding a security for the continued loyalty of ath ideas J 
nation, and also instilling a possible future ee tice it Y 
Roman civilization. The British adopted this PT ine! 
early period of the occupation of India, as did the re$ wet 
relations with the Arab states of north Africa. d 
detained as prisoners of war until the negotiations © ere PWS g 
tions were carried out. In ancient times they fulfill p 
or put to death in case of treachery or refusal oa ing ™ | 
The practice of taking hostages as security for $ jn the” 
of a treaty between civilized states became obsole 
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century. The last occasion was at the treaty of Aix-la-Chapelle 
in 1748, when two British peers were sent to France as hostages 
forthe restitution of Cape Breton to France. 

In modern wars, hostages have been taken as a measure of re- 
to assure observance by the enemy of the law of war in 
respect to such matters as the treatment of prisoners and the 
sick and wounded. The Geneva convention of 1949 forbade re- 
prisals against prisoners of war, and persons taken as hostages are 
entitled to the treatment of prisoners of war. Vicarious punish- 
ment of enemy individuals for war crimes committed by other en- 
emy persons is not favoured by the modern law of war. Even 
nore doubtful is the practice of taking hostages to assure observ- 
ance by the civilian population of regulations imposed in occupied 
territory for the security of the occupant’s forces and communica- 
tions and for the payment of contributions. This practice was ex- 
tensively resorted to by the Axis powers during World War II, but 
yar crimes tribunals after the war found the execution of hostages 
taken for these purposes to be a war crime except, in the opinion 
ofone tribunal, under very exceptional circumstances. 

Bwuocrapuy.—Lassa F. L. Oppenheim, International Law, sec. 258, 
159, 2 vol, 6th ed. by H. Lauterpacht (1940); Charles C. Hyde, 
International Law, vol. iii, sec. 700, 2nd rev. ed. (1945); U.S. 
Rules of Land Warfare, sec. 73, 76h, 358d, 359 (1940); United 
Nations War Crimes Commission, History of the United Nations War 
Crimes Commission, pp. 88, 225 (1948); Law Reports of Trials of 
War Criminals, vol. viii, pp. viii, 61 ff.; vol. xiv, pp. xi, 135 (1949). 

(Q. W.) 
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HOSTEL, the old name for an inn (see HosPITAL), later used 
to describe a building providing lodgings for students and other 
groups, especially workers employed on new industrial projects 
outside towns or in towns with insufficient accommodation., In 
the 20th century the word also came to be used to designate the 
houses which were opened in many countries by youth hostels as- 
sociations which aimed at providing cheap, simple overnight ac- 
commodation in country places for walkers and cyclists. The 
movement began in Germany, arising out of the romantic bands 
of Wandervögel, groups of young people who in about 1900 worked 
their way from place to place, sleeping out-of-doors and collecting 
folklore and folk music. The first hostel was opened in 1910; the 
idea soon spread to Switzerland and the Netherlands. The Youth 
ostels association (of Great Britain) was founded in 1930; later 
separate Scottish and Irish associations were formed and the title 
ecame the Youth Hostels association (England and Wales). The 
rst international conference was held in 1932, and in 1933 an Inter- 
mtional Youth Hostel federation was formed. In 1934 American 
Youth Hostels Inc, was founded and by the 1960s there were 
ostels in more than 20 countries, including Australia, New Zealand 
ind Canada, and some north African countries. Members of na- 
tional associations were able to use hostels in other countries. 
After World War II international work camps were organized to 
elp rebuild hostels damaged during the war. 

Lea hostels vary greatly in size and in the facilities they 
fees ut at most hostels in Great Britain supper and breakfast 
i Piaed although there is always a kitchen where members 
ia their own cooking. Sleeping accommodation is generally in 
tte ee As well as paying a small sum for services, mene 
and goo ee a duty by the warden, who is responsible for the upkeep 

BO aes of the hostel. 

HOS oburn, Youth Hostel Story (1950). 
tus) STILIAN (Garus Varens HosriLranus MEsSIUS (Ovas 
qo) a emperor A.D. 251, younger son of the emperor a 
ater yuo, Made him Caesar in 250, was adopted by Gallus (ge. 

a is father’s death and made joint emperor, but died of the 

gue soon after, (Jn. R. M.) 
toa OTCHPOT (HorcurorcH), in common law the name aay 
ina Bie equity whereby a person, interested along with o a 

me ERTEN fund and having already received something in s 
into the €rest, is required to surrender what has been so aae 
bution common fund, on pain of being excluded from the distri- 
Buse Principle is to be found in the collatio bonorum of phe 
ance of ae emancipated children, in order to share the inherit- 

eir father with the children unemancipated, were re- 
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quired to bring their property into the common fund. It is also 
found in the law of Scotland. 

HOTEL DE VILLE, the town hall of a French municipal- 
ity. The most ancient example, which was still preserved per- 
fectly in modern times, was that at St. Antonin (Tarn-et-Garonne) 
dating from the middle of the 12th century. 

Other fine town halls are those of Compiégne, Orléans, Saumur, 
Beaugency and St. Quentin. The Hôtel de Ville in Paris, built 
in the 16th century, burned by the Commune in 1871, has since 
been rebuilt on an extended site, the central portion of the main 
front being a reproduction of the old design. There is only one 
town hall in a French town, those erected for the mayors of the 
different arrondissements in Paris being called mairies. See 
GOVERNMENTAL ARCHITECTURE. 

HOTEL DIEU, the term applied in France to any hospital 
in the middle ages, now reserved to those whose history goes back 
to medieval times. Many examples from the Gothic period still 
remain, notably that of Angers (1153-84), the so-called salle des 
morts at Ourscamps (early 13th century) and that of Tonnerre 
(c. 1300). Inall of these the most important feature is a vast hall 
in which were placed the beds for the sick. In the two earliest the 
hall is divided into three aisles by pillars and vaulted so that four 
rows of beds on either side of the pillars were possible. At Ton- 
nerre the great hall, nearly 60 ft. wide and 300 ft. long, was roofed 
with wooden trusses and had a wooden barrel vault ceiling. The 
beds were in little chambers along the sides, open to supervision 
from a gallery that ran continuously around the side. walls imme- 
diately below the window sills. 

At Beaune the hôtel Dieu, founded in 1443, is of quite different 
character, occupying three sides of a courtyard, in two stories. In 
addition to the halls for the sick, various other rooms for the use 
of the nuns were furnished. The whole is a picturesque Gothic 
timber construction. 

HOTELS AND INNS, The word “hotel” is of ancient origin 
but its use in English for a house offering lodging and food for 
travelers is recent. The hostelers of London took the name of 
innholders in 1473, the word “hostler” or “ostler” having come to 
mean merely an inn servant. As early as 1327 the hostelers of 
London were mentioned in certain chronicles and in 1446 regula- 
tions were made for the proper government of their profession, A 
charter was granted to the inn- 
holders of London in 1514, The 
word “inn” has been in use since 
about 1400, and it was not until 
1800 that “hotel” (derived from 
the Old French ostel) became 
fashionable. The word “inn” it- 
self is closely related to the 
preposition “in” and can be used 
as a verb meaning “to lodge” or 
“put up,” being so used by Chau- 
cer. The inn was a place of so- 
journ for travelers, pilgrims and 
wayfarers. The tavern, from the 
Latin taberna, was a wine shop in 
Tudor times mainly found in the 
cities and larger towns for the re- 
tail sale of wines, though it might 
also provide cooked meals. A 17th-century regulation said that 
“it must not be accounted a small matter to afford house room, 
lodging, rest and food to the comfort of God’s children,” and 
Richard Burn in his Justice of the Peace and Parish Officer (1755) 
stated that “if an alehouse lodges and entertains travelers, it is 
also an inn.” An act of 1604 mentioned that “the ancient, true 
and proper use of Inns, Alehouses and Victualling Houses was 
for the Receipt, Relief and Lodging of Wayfaring People traveling 
from Place to Place . . . and not meant for the entertainment and 
harbouring of Lewd and Idle People to spend and consume their 
Money and Time in Lewd and Drunken Manner.” The English 
inn originated in connection with the religious houses of medieval 
times, but there are many earlier parallels. As a group of lodgings 
round a court or yard there is some likeness to be traced between 
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the caravansary (q.v.) of the ancient east and a later form such Many coach services were first established by innkeepers who 
as the Inns of Court in London. The Romans must have provided anxious to attract custom to their houses. Until the end 
the province of Britain with places of lodging and entertainment, coaching era, coach terminals and “stages” were almost in at 
together with the posting houses of the Roman roads and the tav- at inns. Old inns were rebuilt (or often refronted) anes 
erns of the Romano-British cities, though only the sign of the Bac- were built, especially on the great trunk roads radiating an 
chic wreath or garland of vine leaves survived after the Roman don. Thus the Rose and Crown, Saffron Walden, Essex ae 
occupation. fronted in 1748; the White Hart, Salisbury, Wiltshire, an eno A 
inn covering nearly an acre, with a very fine classic; i | 
GREAT BRITAIN completely rebuilt in 1800; and the County, Tan aa 

There were inns in ancient Britain along the main Roman roads, was refronted in 1820. The Blue Boar, Maldon, Esser was : 
but the English inn in its modern form cannot be traced any further fronted in sombre gray brick c. 1800, but a wing containing som 
back than the middle ages, although there is some substance in untouched 15th-century work remained visible from the yard, 
the claims to antiquity of such inns as the Angel at Grantham, Some of the greater coaching inns of this period were designed ty 
Lincolnshire (1213); the George and Dragon at Speldhurst, Kent serve many of the purposes of a modern railway station, with book- 
(1270); and the King’s Head at Aylesbury, Buckinghamshire w ing offices, waiting rooms ad 
(shortly after 1386). In Chaucer’s Canterbury Tales the Tabard through bookings along a whol 
at Southwark, London, has all the features of a modern hotel, in- | network of routes centring at the 
cluding a table d'hôte meal and a reckoning. inn. A good example of an inoj 

Hospitality dispensed by monasteries to travelers was at first an this kind with a total of 23 pe 
informal service but later separate dormitories and refectories were senger services centring there is 
established with certain monks detailed to look after the guests. the Royal, Cheltenham, Gloucs 
From the special hospices erected later, adjacent to the monastery tershire. A common feature in 
or abbey at a key point on the roadside, the inn developed in an 1Sth-century town inn is the 
Christian Europe primarily as a service to the traveler. The Trip assembly room—sometimes now 
to Jerusalem at Nottingham, with its reference to the crusades, partitioned into bedrooms bit 
claims to be the oldest inn in England, with rough or stained floors, originally designed as the centr 
common bedrooms and meals self-provided. Pilgrimages and cru- of social activities in the tow. 
sades increased the demand for inns. In medieval times the inn The Lion at Shrewsbury, Shrop: 
seems to have developed first in the larger towns, and in the earliest shire, has a very fine Adam as 
inns the wayfarer was expected to supply his own food, fuel and © rsusr wouse or worms, cro. moro. sembly room (1777) and the 
bedding. Elsewhere wayfarers depended largely on the hospitality ‘™"" *" Mitian a manms Cups, Colchester, has anole 
of manorial lords and of religious houses. In the countryside many WHITE HART HOTEL. SALISBURY. that is later but almost equally 
inns developed after the dissolution of the monasteries under ENS: a t beautiful. Sometimes, when th 
Henry VIII. Some modern English inns indisputably began as assembly room occupies the first-floor front, it has a balcony, 
monastic hospitia; e.g., the New Inn in Gloucester and the George which may continue to serve as a rostrum for public spedkesi 
at Glastonbury, Somerset. The earliest accounts of the English ¢.g., at the White Hart, Salisbury, One survival of the coaching 
inn date from this period and the development of the inn in late period is at the George, Stamford, Lincolnshire, where the Ui | 
medieval and early Tudor times must be related to the improve- century dining-room doors north and south are labeled respective) 
ment of the internal security of the country. Edinburgh and London. 

Before the middle of the 16th century the plan of the inn had The Coming of the Railways.—With the development ofthe 
developed the conventional form that it retained until the coming railways, coach services virtually disappeared. The railways, et 
of the railways. The centre of the premises was an enclosed cob- ever, preserved the sites and sometimes the very signs of the 
bled courtyard, often with an imposing arched entrance from the ing inns and a few remain as railway district goods and pa 
main street, with the kitchen and public rooms occupying the main offices; in London the railway office in Aldersgate street present 
structure. Other rooms were in a galleried structure fronting two the memory of the Elizabethan Castle and Falcon; 5 iarr 
sides of the courtyard with stables and outbuildings on the fourth street is a vestigial survival of the Swan with Two Necks (record 
side. Sometimes in very large inns the outbuildings surrounded a from 1556); and the office at 138 Borough High street i$ the! ste 
second courtyard opening fromthe main one. A few such inns sur- cessor to the Catherine Wheel (ante 1534). 
vive in part (e.g., the New Inn, Gloucester, and the Golden Cross, The general effect of the advent of railways upon the older, 
Oxford), though usually the gallery has been built in later. Re- tablished English hotels was disastrous, as they naturally be 
maining examples, however, are the Bull at Dartford, Kent; the the time that travelers had to spend on their journeys. ®t ant 
George at Huntingdon; the Red Lion at Colchester, Essex; the tels went out of business or were substantially reduced be 
George at Southwark; and the White Hart at Chipping Norton, Ox- many once-famous inns became for the time little more th Hest 
fordshire. public houses; e.g., the Bell in Holborn, London, the B itie 
. It is in the 16th century that the first statutory reference to inns Meriden, Warwickshire, and the Castle, Marlborough, wi nd 
is found. Magistrates were ordered to take sureties from innkeep- While a few hotels were built in holiday and show towns i) 
ers, as from alehouse keepers, for the maintenance of good order in health resorts, for instance the Randolph at Oxford (180 
their houses. The act was repealed in 1828 but its basic principles and the Wellington at Tunbridge Wells, Kent (71870), re 
still form part of English law. The legal definition of an inn is rian era was in general a time of neglect and eve” ob 
still unsatisfactory. It is said to be a “house where the traveller many hotels of the older kind. + ning with 
is furnished with everything he has occasion for while on his way”; The development of the first railway hotels, beginning Lon 
or “house the owner of which holds out that he will receive all Euston and the Victoria in 1838, both at Euston station s 
travellers and sojourners who are willing to pay, and who come was due, of course, to the necessity for accommo o 
in a situation in which they are fit to be received”; or “premises distance travel became more general. Other station (ist) | 
having a full excise licence and containing accommodation for per- followed, the Great Western Royal at Paddington ^ -gl citit 
manent and casual guests.” From the 17th century there are many Charing Cross (1863) and the St. Pancras. In the te e railw! 

literary references to specific inns in both general literary works outside London, moreover, there was often more than we Nott | 
and the journals and diaries of travelers in England. hotel; e.g., the St. Enoch and the Central in Glasgow m do 
The Coaching Age.—Stagecoaches are first mentioned in 1637, Western (Lime street, 1871-1933), the Exchange and k- 


and by the middle 1650s the beginnings of the public stagecoach in Liverpool. with the 
system had appedred, The system developed throughout the 18th Modern Times.—At the end of the 19th century hent of 
century and lasted until the coming of the railways in the 1840s. vention of the safety bicycle and the rapid develop™ 
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automobile, traffic came back to the roads. Many old hotels were 
opened and became more imposing and more prosperous than 
ever. The renaissance of the English roadside hotel dates from the 


0s. 

ir 1878 was founded the Bicycle Touring club (later the Cy- 
dists’ Touring club), which maintained a register of inspected and 
approved hotels. The Royal Automobile. club (1897) similarly 
registers and indicates hotels. Two other institutions that had an 
influence on hotelkeeping out of proportion to the number of- 
houses that they controlled were the People’s Refreshment House 
association, founded in 1896 by F. J. Jayne, 33rd lord bishop of 
Chester, and the various country trust companies, founded from 
1904 onward under the inspiration of the 4th Earl Grey and mostly 
later absorbed into P.R.H.A. or into Trust Houses Ltd. The aim 
of these associations was the reform of the English public house 
(the word being used in its widest sense to include hotels, inns, 
taverns and alehouses) by centralized control with inspection of 
local managers, fixed and reasonable prices, no tie for alcoholic 
refreshments (no ties to any brewery company), the encourage- 
ment of catering of all kinds and the provision of residential ac- 
commodation, Most of the properties sponsored by these organi- 
zations are hotels in the ordinary sense of the word; and these 
include many of the oldest and most interesting ones in England— 
the Angel and Royal, Grantham; the Dolphin, Southampton, 
Hampshire; and the King’s Head, Aylesbury. Of the remainder 
afew are “free houses” (no ties), and vary in excellence, the best 
being very good indeed. Other hotels in Great Britain (apart from 
afew hundred residential ones in pleasure resorts, spas, seaside 
towns, etc.) are almost always owned or leased by a brewery com- 
pany, 

Two pioneers of the modern catering trade were Felix Spiers and 
Chester Pond, Englishmen who had met in Melbourne, Austr., in 
the 1850s and made a small fortune by supplying gold prospectors 
with food and drink, They later returned to London where they 
secured a catering contract from the old Metropolitan railway. 
The railway companies had not yet realized that supplying food 
and drink to the traveling public might be a source of profit and 
could even be part of their business. The Great Western railway 
had even agreed that no train could ever pass through Swindon 
station, Wiltshire, without stopping for at least 20 minutes, a con- 
dition that the refreshment contractor had insisted upon and one 
w delayed for some years all attempts at speeding up. Long be- 
fore the first Pullman dining car had been introduced into England 
in 1879 between Leeds and London, Spiers and Pond had done 
What they could to improve the railway catering and had gone 
further afield, 
ithe 1880s saw the rise of the luxury hotels of London. Richard 

Oyly Carte (1844-1901) opened the Savoy hotel off the Strand 
in 1889 with what was then the 
distinction of having 70 bath- 
rooms, 6 elevators and electric 
lighting throughout; and it was 
he who brought César Ritz 
(1850-1918) to London, who 
with his friend Georges Auguste 
Escoffier revolutionized London’s 
social life. For the first time, 
people left their homes to dine 
out on Sunday, and within ten 
years the directors of the Savoy 
had acquired not only Claridge’s 
(reopened 1898) and the Berke- 
ley (originally the Gloucester 
coffeehouse, terminal of the mail 
coaches from the west country) 
hotel in R f in Mayfair, but also the Grand 
his own Rint Ritz left the Savoy in 1897 to go to the Carlton; 

l: Beta hotel was opened in 1906, on the site of the Tamer 
oria, off T ka in Piccadilly. In 1897 the London Hotel yi 
commod ra algar square (opened in 1887 at a cost of 4 as , 
don, y ated 500 visitors when fully let in June. Frederick Gor- 

7 W0 conceived the idea of stately hotels and who also founded 
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several restaurants in the City, became chairman of the Gordon 
hotels group which he promoted in 1889 with Sir J. Blundell- 
Maple. What Gordon and Blundell-Maple had done for the rich 
middle classes, D'Oyly Carte and G. Reeve Smith did on a higher 
level for the benefit of society and the wealthier visitors to London. 
At the same time the development of the large and more modest 
hotels near Holborn took place: Harold Walderck first rebuilt the 
Bedford, where in 1800 there had been a coffeehouse, and in 1907 
founded the Imperial in Russell square. By the middle of the 
20th century his company, the Imperial London Hotels Ltd., con- 
trolled nine hotels, including the Tavistock (1951), the first new 
hotel opened in London after World War II. 


EUROPE 


Ancient Rome.—A hotelkeeper in imperial Rome would not re- 
ceive guests unless they carried a letter of evection from the reign- 
ing authority. Without this a tourist would not be lodged in any 
of the large hostelries, called mansiones, situated along the main 
routes. Everyone realized that the magistrates kept a strict eye 
on these inns, where army officials would lodge as well as tourists 
and where the mail carrier would call, but no one felt entirely free 
or at ease, for the proprietor, it was well known, would listen at 
the doors. (This was paralleled later in France by Cardinal Riche- 
lieu’s keeping innkeepers in the pay of his police.) 

Any guest not in possession of a letter of evection (a letter of 
authority for travelers on government business) was obliged 
to lodge in less elegant surroundings; though they were mean, these 
inns were numerous enough to give their names to certain regions 
and often surrounded places of entertainment, such as circuses. 
The Appian Way, for example, was full of inns where all kinds 
of orgies, immoralities and thefts took place, encouraged some- 
what by the last of the Roman emperors. The law required hotel- 
iers to keep a nightly vigil, except during religious festivals or dur- 
ing public mourning or civil celebrations. He was also required 
to note down the name, station and nationality of his guests. 

Middle Ages.—Until the middle ages conditions were very 
much the same all over Europe, although road traffic was severely 
cut as a result of the fall of Rome, affecting the inn a great deal. 
Later, as in Britain, hospitality was dispensed by the monasteries 
and other religious institutions. By the 12th century it again be- 
came safe to travel and innkeeping quickly developed on the main 
routes. A law of 1254 forbade French innkeepers to accept any 
but bona fide travelers; in 1315, as a check on crime, they were 
made to replace three times the value of any effects belonging to 
anyone who died on the premises that were not handed over to the 
authorities. Standards rose steadily and a traveler’s guide of 1589 
clearly defined the difference between the types of accommodation 
available to those who traveled on business or pleasure. 

Modern Europe.—The Riviera, stretching from Pisa to Mar- 
seilles, was popular even in Roman days; the Phoenicians and 
Greeks made their trading posts there and the Romans built their 
roads along it. But it was not until the 19th century that its de- 


lightful climate was really discovered: rich Englishmen left the 
winter behind; Polish and Russian noblemen fleeing from the bliz- 
zards of the northern winter were the first guests; and the Victoria 
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and Westminster hotels and the 
Russian churches in the larger 
towns are reminders of this. For 
the ever-increasing tourist trade 
attracted to the south of France, 
the “season” (which was the win- 
ter) is reversed and the summer 
months, especially July and Au- 
gust, are the most popular. 

The growth of tourism from 
the middle of the 20th century 
stimulated hotel building in capi- 
tal cities and historic centres and 
also at holiday resorts. In Italy 
a chain of hotels, the Jolly hotels, 
was founded to serve holiday 
makers, often at places where . - 

BY COURTESY OF (LEFT) SAMUEL CHAMBERLAIN; CRIGHT) COLONIAL WILLIAMSBURG; FHOTOGHAPM BY T, L, WILLIAMS 
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In Spain government-owned pa- 4 
radores, established in 1929, provide tourists with accommodation proximately 550 hotels, or about 2% of all establishments, account 
for a stay of limited duration at places of special interest. In for 41% of all hotel receipts. In contrast with hotels, moteljaty 
Scandinavia hotels and pensions exist in reasonably adequate num- generally small and approximately half of them have no paidi 
bers, and in Norway in particular much building took place after ployees. The motel industry in the United States represents 
World War IJ. In some parts of Sweden an organization called of the few cases where it is accurate to characterize an indus 
Svenska Turistféreningen established hotels that are open to trav- as consisting mainly of small businesses y 


elers who are members of a recognized touring or sporting organi- History.—The first American hotels were Atlantic seaport las 
zation. The Royal Norwegian Automobile club has a few tourist and converted farmhouses scattered along the stagecoach routes 
huts and chalets in country districts, and mountain huts and youth When the canals and railroads succeeded the stagecoach a 
hostels are also available. In Denmark mission hotels run by a principal means of transportation, the wayside inn gave wij 
religious organization provide accommodation at a reasonable price larger hostelries built along the canals and near the railroad i 
for anyone; though no licence can be obtained for these establish- pots. As cities grew, new hotels arose in the business centres t 
ments, they are convenient for the majority of people who travel theatrical districts. 

frequently. The government supervises to a degree the running By 1929, when for the first time the federal government 
of most hotels in Denmark; prices are fixed and frequent inspec- cluded hotels in the census enumeration of business esl bls 
tions are carried out, which ensures a high standard of cleanliness. ments, the lodging industry had come to the end of its first 
The capital cities of Europe are well provided with luxury hotels period of expansion. During the 1920s there was a 35% inet 
on the grand scale. (D. S. W.) in the number of hotel establishments and a hi ea 
number of rooms. By 1960, on the other hand, the num} 

UNITED STATES hotels had not risen much above the 1929 total, though th 
In the United States a hotel is generally thought of as an estab- a small increase in the number of rooms. The forces behin ; 

lishment that provides lodging, or lodging and meals, for the gen- great surge of hotel construction in the 1920s were the sam 

eral public. The term includes hotels that are operated by mem- those that made America the land of expansion and speculi 

bership organizations such as the Y.M.C.A. and are open to the It was a period of prosperity, business optimism and rapi 
general public, as well as apartment hotels that provide some ac- trial development; it was the era when virtually every city, 
commodations for transient guests. The newest form of lodging and village in the United States wanted a hotel “better t 
establishment is the motel, or motor hotel, which provides services Waldorf.” ving off 
similar to those of a hotel but caters mostly to the motoring public When the depression came in the 1930s the overbuilding 0 
and provides convenient parking facilities. Included in the cate- tels had its effects, as four out of every five hotels went ba 
gory of motels are motor lodges, motor courts, motor inns, tourist least once, while many experienced numerous financial reo 
courts and the like. The term motel has won widespread accept- tions. The country’s largest hotel, the 3,000-room 3 
ance as the most suitable word for a motor hotel; tourist court is Chicago, was supposedly “depression proof,” but its occu 
the nomenclature of a bygone era, even though one still finds it rates in the 1930s were extremely low. Widespread rate 
used in some parts of the country. 3 dominated the industry in the '30s. Not until World War 
The magnitude of the hotel industry is indicated by the fact that occupancy rates reach a high enough level to earn @ pr 

the annual receipts of all U.S. hotels and motels totaled about room capacity added in the preceding decade. 

$5,000,000,000 in the mid-1960s. Hotels have traditionally had With the end of World War II hotels embarked upo 
the largest percentage of the receipts in the lodging industry, but rehabilitation and modernization program at an estimati 
motels increased their share of the market in the years following several billion dollars. Only a handful of new hotels We 
World War II. By the mid-1960s there were about 40,000 motels the United States after the 1920s but by the 1960s m 
in the United States, as compared with 23,000 hotels. Receipts lishments were far different from their original structu ; 
of motels amounted to about 25% of the total income of the ical examples of the refurbishing and modernization pr 
lodging industry, hotels receiving 75%. The lodging industry the former Lincoln hotel in New York, now the ultramo 
serves three major groups: (1) persons attending conventions; Manhattan, and the former Stevens hotel in Chicago. ™ 
(2) commercial travelers; and (3) vacationers and tourists. In by the Hilton chain and renamed the Conrad Hilton. 
the commercial traveler and tourist markets, hotels and motels While the hotel division of the lodging industry id 
compete with one another in most areas of the country; there is through a stage of refurbishing and modernization, there 
a fairly large concentration of motels in the south and west, while great surge in construction of new motels. The num A 
hotels dominate in the northeast and north central regions. The doubled between 1948 and 1960 while the number of i ; 
convention market is centred mainly on a small number of hotels tripled. To an increasing degree commercial travelers F 
located in large metropolitan areas, primarily in New York and used motels because they were built near main highway 
Chicago, It is this type of concentration that explains why ap- the gains of motels in the commercial market, thes¢ es! 
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continued to be largely dependent upon the tourist trade. 

Hotel chains have always played a significant role in the lodging 
industry, with the Statler and Eppley chains representing some of 
the most famous hotels of the 1920s. Since the 1940s motel chains 
have also become important, even though the typical link between 
establishments is the franchise agreement rather than direct owner- 
ship. Under a franchise agreement the individual proprietor re- 
tains ownership but uses a widely advertised name, such as Howard 
Johnson or Holiday Inn. In the early 1960s there were approxi- 
mately 170 hotel-motel chains in operation in the United States. 
The Hilton corporation had 47 establishments and 34,000 rooms 
(including operations abroad); the Sheraton corporation had 59 
establishments and 31,000 rooms. In the franchise group, Holiday 
Inns of America, Inc., had approximately 200 affiliates with a 
combined total of 20,000 rental units, while the Howard Johnson’s 
Motor Lodges had approximately 100 establishments and 7,000 
units, 

Types of Hotels and Motels.—The main categories of hotels 
and motels are transient, resort and residential. Establishments 
are classed as “mainly transient” when at least 75% of the guests 
are not permanent residents, Although it is common for a tran- 
sient hotel to have at least some permanent guests, a residential 
hotel has practically no transients because the services provided 
do not usually meet the needs of the traveler. The guest in a 
typical transient hotel in the United States can expect a room 
with private bath, telephone, radio and television; in addition, he 
may expect that there will be available a coffee shop, dining room 
and cocktail lounge; one- or two-day laundry service, cleaning, 
pressing and valet services; a barber shop; newsstand and cigar 
counter, Because of the wide variety of services offered by tran- 
sient hotels, only about one-half of their income is derived from the 
room charges; the other half comes from the sale of food and 
beverages. 

Resort hotels are designed to serve guests whose principal re- 
quirements are pleasure or relaxation and who visit such hotels to 
enjoy the recreational facilities or the scenery of the surrounding 
areas, In the middle years of the 20th century the most popular 
resort hotels were in the south, particularly in Florida, in contrast 
with an earlier period when the New England region was an im- 
portant resort area. The switch from Maine to Florida as a play 
area for vacationing Americans came largely because of the in- 
creased importance of winter vacations. Some resort hotels in 
the United States operate on the American plan where the cost 
of the meals is included in the charge for the room. Others operate 
on the European plan where the rate covers only the room and 
guests are free to make their own arrangements for meals. All 


transient hotels in the United States operate on the European plan. 
(J. P. He.) 


THE FAR EAST 


In the ryokan, the traditional Japanese inn, the rooms are di- 
Vided in many cases by sliding doors, while the necessary offices 
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are centralized in an open courtyard. Doors with locks do not 
exist. High in the wall of each room is a carved wood grille 
through which one may determine whether or not a room is oc- 
cupied. The rooms are simple and have clean floor boards with 
a few mats scattered about. There is usually either a balcony or 
a wall that will fold back like a screen to reveal a glorious view 
over a river or an exquisite garden. There is never a communal 
restaurant, for food is served and even cooked in the room. A 
reservation cannot be made at such an inn for in earlier times 
traveling from one part of the country to another could take any 
amount of time, especially since most people then traveled on 
foot. Modern hotels are also to be found, the Imperial hotel in 
Tokyo being the most prominent. 

In China in the 13th century the relay house was established 
by the Mongols to accommodate travelers and provide a postal 
service. This type of establishment still exists to a large extent 
and is controlled by the government. In India and Pakistan few 
hotels outside the large centres reach European standards. There 
the dak bungalow (also government-controlled), run by a khansara 
(“keeper”), caters for the traveler, but one can expect to be 
accommodated for only 24 hours and no reservations can be made. 
Food is not provided and there is a fixed price for the bed. The 
luxuries of modern Europe are to be found in the larger cities if 
desired. (D. S. W.) 

BLiocrarny.—W. C. Firebaugh, Inns of Greece and Rome (1923) 
and Inns of the Middle Ages (1924); A. E. Richardson and H. D. 
Eberlein, The English Inn Past and Present (1926); A. E. Richardson, 
The Old Inns of England, 4th ed. (1942); R. Keverne, Tales of Old 
Inns, 3rd ed. (1949) ; T. Burke, The English Inn (1930) and The Book 
of the Inn, new ed. (1932); G. Long, English Inns and Road-Houses 
(1937); F. J. Dawson, The Nation’s Hosts (1937); H. P. Part, The 
Art and Practice of Innkeeping (1922) ; L’Hétellerie et la Restauration 
autrefois et aujourd’hui: Toques blanches et habits noirs (1939); W. A. 
Hayes, Economic Analysis of the American Hotel Industry (1952) ; 
M. A. Horowitz, New York Hotel Industry: a Labor Relations Study 
(1960) ; G. W. Lattin, Modern Hotel Management (1958); W. S. Hat- 
trell et al., Hotels, Restaurants and Bars (1962). 


HOTELS AND RESTAURANTS, LAWS CONCERN- 
ING. In law, the words “hotel” and “inn” mean the same thing, 
namely, a public house where all suitable travelers are lodged for 
a reasonable compensation. A mere eating place not supplying 
lodging, for example a restaurant, is not an inn. In an early 
English case (Thompson v. Lacy, 3 B. & Ald. 283), Justice William 
Best defined an inn as “a house, the owner of which holds out 
that he will receive all travellers and sojourners who are willing 
to pay a price adequate to the sort of accommodation provided, 
and who come in a situation in which they are fit to be received.” 
To establish the innkeeper-guest relationship which obligated the 
innkeeper to take extraordinary care of the guest’s goods, the 
common law required that food, lodging and stabling be provided, 
but the courts no longer insist on all these requirements. The 
distinctive features of the modern hotel are that it receives tran- 
sient guests and furnishes them with lodging; the supplying of 
food is no longer necessary to charge the hotelkeeper with the 
strict liability of the common law. A mere customer at a bar, 
restaurant or barbershop operated by a hotel is not a guest, nor 
is one who simply goes to a hotel to visit a guest or to attend a 
ball or banquet (even if he buys liquor or food). 

The hotelkeeper is required by law to receive as guests all suit- 
able travelers who apply for lodging, and a refusal without just 
cause makes him liable for damages. Admission may be denied, 
however, when there are no accommodations, or if the traveler is 
unwilling or unable to pay the price asked, or where he is drunken, 
disorderly or has a contagious disease, or desires the room for 
illegal purposes. The hotelkeeper cannot offer to take in the 
traveler but not his luggage, unless the traveler comes with “some- 
thing exceptional which is not luggage—such as a tiger or a pack- 
age of dynamite” (Robins & Co. v. Gray, 2 Q.B. 501 [1895]). 

The hotel need not receive the traveler until tendered the price 
of the room, although this is usually waived in practice, and 
charges for accommodations must be reasonable. It is not neces- 
sary physically to register to become a guest, as where the clerk 
merely hands the traveler the key to a room. The clerk may as- 
sign the guest to any proper room and may change the room at 
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water and ice cream, or a bar that serves liq or 
also available there). A restaurant must use du 
wholesome food, fit to eat, and failure to do so, 
to a customer, makes the proprietor liable 
service of food is usually considered a sale with 
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will. A guest may be evicted from a hotel if he refuses to pay 
his bill when so requested, if he gives up his traveler status and 
becomes a resident, or for drunkenness, disorderly or illegal con- 
duct. One ceases to be a guest when he pays his bill and departs 
from the hotel, but the innkeeper-guest relationship continues a 


reasonable time for removal of luggage. ? 
Hotels may make and enforce reasonable rules to prevent im- 
morality and conduct offensive to other guests; the rule that a 
person without either luggage or proper identification will not be 
assigned to a room is reasonable. Hotels have special rules gov- 
erning the care of animals, and one cannot insist upon bringing a 
dog or cat into a room where other guests are. Local ordinances 
on safety in public places apply to hotels, and smoking in bed, 
for example, is generally prohibited. Once assigned to a room, 
the guest has a right of occupation for all lawful purposes, sub- 


ject to the hotelkeeper’s right of reasonable and proper entrance 


to see that his rules are being complied with, or upon the hap- 


ranty of fitness for human consumption, but 
permit a suit in negligence. ki 

The restaurateur is responsible for the negli 
of his employees, as where a waiter spills for 
suit or uses physical force or threats against 
insulting language which results only in humilial 
ment is not actionable. Reasonable force may 
customer, even after he has ordered a meal, 
disorderly conduct. The facilities of restauran’ 
all persons without discrimination as to race 
right to patronize them normally rests upon local 
state statutes which vary considerably in wording 


pening of an unanticipated emergency. The hotelkeeper is not an 
insurer of the person of his guest against injury, but is responsible 
only for the exercise of reasonable care for his safety, comfort 
and convenience. The guest is entitled to privacy and to freedom 
from abuse and unjustified interference from hotel employees and 
other guests. Wrongful interference with a guest by an employee, 
acting within the scope of his employment, is actionable, as where 
a house detective falsely accuses a guest of immoral conduct and 
orders him to leave. Necessary force may be used to remove a 
guest who conducts himself improperly and refuses to leave when 
so requested. Guests who intentionally carry away hotel linens 
commit larceny. Hotels may close during reasonable hours, but a 
traveler arriving late at night may demand admittance, 

The common law gives the innkeeper a specific lien (g.v.) on 
the guest’s goods until compensated for his charges. This lien is 
“doubtless a survival of an ancient power of legally permitted 
self-help” (J. H. Beale, Junkeepers, par. 257). The hotelkeeper’s 
lien is now statutory, and extends to goods brought by the guest 
into the hotel (infra hospitium) even though never actually de- 
livered to the hotelkeeper. After published notice, the hotel- 
keeper may sell luggage on which there is a lien to recover his 
charges. One who surreptitiously removes such luggage commits 
larceny. 

At common law, the innkeeper is an insurer for the loss in his 
inn of the goods of the guest, except where the loss arises from 
negligence of the guest, an act of God, or the public enemy. 
This harsh rule has been somewhat modified, and most states no 


The restaurateur is a bailee and is liable in the 
care for the loss or damage to a customer's proper 
keeping with an attendant. If a waiter or other 
within the scope of his employment, takes a custo 
deposit in a safe place, a bailment (g.v.) results; 
merely hangs the wrap on a wall hook near thee 
or if the customer himself places the wrap On 
which other patrons have equal access, there isn 
bailment of a coat does not entail responsibility 
in its pockets, where the objects are unknown to 
The words “Not Responsible for Hats and Coa 
menu will not relieve a restaurant of a bailment liabi 
a parking-lot attendant takes a customer’s automi 
trance and redelivers it when called for, a bailn 
and the same is true where the customer is given 
and is required to surrender it in order to reclaim 
even though he is not required to leave the ke 
no attendant, and the customer himself parks the: 
keeps the keys, there is no bailment. A stat 
bility printed on a parking check or posted oma 
does not necessarily prevent a bailment from being 

Brerrocrarny.—Joseph H, Beale, The Law of I 
(1906) ; “Innkeepers,” Corpus Juris Secundum, 43: 
John C. Hogan, “The Innkeeper’s Lien at Common 
Journal, 8:33-48 (1956). 
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longer hold the innkeeper liable, in the absence of negligence, for 
losses due to an accidental fire; however, he is still liable for 
losses by theft or robbery committed by an employee of the inn, 
by a stranger or by another guest. But theft from a guest by a 
companion he brings with him to the inn is the guest’s own negli- 
gence. Again, a guest’s failure to lock or bolt his door is evidence 
of negligence. Statutes on hotelkeepers’ liability differ from state 
to state, but a very common provision limits their liability if they 
maintain a safe for the deposit of money or valuables and give 
notice thereof to the guest by signs posted in prominent places, 
for example, the guest’s room. If the guest complies with the 
notice, the strict liability of the innkeeper at common law is un- 
affected. 

A private lodging or boardinghouse is not an inn, the keeper of 
such a house being free to choose his guests, while the innkeeper 
is not; also, the lodger makes an express contract for a certain 
time and rate (weekly or monthly), while the guest at an inn stays 


from day to day upon an implied contract. A hotel may have a 
double character, being a lodginghouse to some and an inn to 


(latinized as Franciscus Horomanus) (15247 
jurist and one of the most learned of humanist scho 
leading part in the legal, political and religious con 
time, was born on Aug. 23, 1524, in Paris of a 
origin. He took his doctorate in law at Orléans an 
in Paris where, in 1546, he became professor of 
1547 he was converted to the Reformed Church 
law successively at Lyons, Geneva, Lausanne'i 
where John Calvin went to hear him. In 15 
France and taught at Valence and, after 1567, 
the foremost law school in Europe, where he sue 
Cujas. In 1572, after the massacre of St. Barth 
to Geneva and taught again there and later at 
died on Feb. 12, 1590. 
Hotman made important contributions to the wo 
school of Romanists who, in opposition to the 
tors, sought to restore the texts of classical Rom 
Anti-Tribonian (1567) he combined an attack € 
employed by Justinian with a plea for codificatio 


others. Motels or auto courts appear to be subject to the law of 
innkeepers. 

Restaurants.—An establishment furnishing the public with 
food and drink, without lodging, is a restaurant, not an inn, and 
the duties and liabilities of the innkeeper at common law are not 
applicable to restaurants. However, the proprietor of a restaurant 
may rent rooms to travelers and thereby make his establishment 

also an inn. In law, the term restaurant includes cafeterias, tea- 
rooms, sandwich shops, etc., but not a place that sells only soda 


on the basis of native custom and experience 
ing excessively from Roman law. In Franco- 
became his most influential work, Hotman show 
no historical foundation, other than the absol 
Roman lawyers, for the growth of royal absolu 
which was used to prevent religious reform. 

ous other writings, published collectively by i 
1601), Hotman sought to advance the cause 087 
of religious freedom and of government by com 
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apuy.—R. Dareste, Essai sur F. Hotman (1 5 E 
e pude sur François Hotman (1902) ; G. P. Ged E 
atic Ideas in the Seventeenth Century, 2nd ed. (1927). (J. U.) 

HOT SPRINGS NATIONAL PARK, a city, spa and tour- 
jst resort of central Arkansas, U.S., and seat of Garland county, 
islocated at the eastern gateway to the scenic Ouachita mountains 
(g.0.), 52 mi. S.W. of Little Rock. The springs, probably visited 
by Hernando de Soto in 1541, were explored in the 1600s, fre- 
quented by Spanish and French health seekers in the 1700s, and 
analyzed, routed and mapped in 1804 by the William Dunbar- 
George Hunter expedition under orders of Pres. Thomas Jefferson. 
Warring Indian braves regarded the valley as neutral ground and 
bathed there together to strengthen their belief that the waters 
vere a therapeutic boon of the “Great Spirit” to all his children. 
Permanent settlement dates from 1807; the town was incorporated 
in 1876, and in 1921 was renamed Hot Springs National Park to 
correspond with the change in nomenclature when Hot Springs 
reservation was established as a national park. However, the city 
operates under its own municipal and state laws and is independent 
of the federal government. 

The roadways, hiking trails, bridle paths and picnic areas of the 
park are easily accessible from the city’s main thoroughfare. The 
park (about 1,000 ac.), including the 47 thermal springs, denied 
to private ownership in 1832, was one of the first areas set 
aside for national conservation. There are 20 hydrotherapeutic 
institutions (a number on Bathhouse row and the rest in hotels 
and hospitals) and the Physical Medicine centre, all under federal 
regulation. Accommodations range from luxury hotels to trailer 
parks, The climate is mild and nearby lakes with about 1,300 mi. 
of shore line afford year-round water sports and fishing. The an- 
nual schedule of events includes a 31-day horse-race meet. Ad- 
jacent Ouachita National forest offers camping, swimming and 
hunting in season. For comparative population figures see table in 
Arkansas: Population. (M. D. Hv.) 

HOTTENTOT, a generic term embracing culturally differenti- 
able divisions of peoples known as the Hottentots, the Korana 
md the Nama located in South West Africa, living either in Euro- 
pean settlements or on official reserves. Most Hottentots (num- 
bering about 24,000 in the latter 1950s) are either Nama or 
Orlams,” the latter term denoting remnants of the Cape Hotten- 
lols together with many of hybrid descent. The main Nama 
concentrations are the Bondelswarts, Rooinasie, Swartboois and 
Topnaars; the Orlams groups are the Witbooi, Amraal, Berseba 
A Bethanie. Physically, true Hottentots closely resemble the 
kean the Hottentots’ slightly taller stature and decidedly 

pma ae head form being the only marked differences. 
aditional Hottentot economy and social organization have 
D ged drastically. Formerly, they practised a herding, hunting 
i gathering economy. While some independent families still 
selli a nomadic pastoral life, the majority have settled and live by 

ing their labour, adopting the material equipment, dress, lan- 
me and general mode of living of their Europeanized rural en- 
tian sin It is claimed that most Hottentots have become Chris- 
af ie e former nomadic unit, the patriarchally organized group 
pe ed families, now finds expression as the ward of a village. 
nithi tribes, to which persons were affiliated by descent and 
i peach interclan affairs were administered by a council of 
ministered have given way to reserve groups, which are ad- 
whom EA as political units by chiefs and headmen, loyalty to 

ER nes tribal membership. (V.G. J. S.) 
Kora age.—Hottentot is the European name for the Nama, 

F N other languages comprising 14 or 15 subdivisions of the 

A ene speech, Of these, the Nama is the most important 
€ used for illustration, (See also BUSHMAN LANGUAGES.) 

ong pee rentot tongue has the five vowels a, €, i, 0, 4. They are 
oy eine and appear also in reduced form. The consonants 

i ali 9,8, x, h, r, m,n, t, Re Nasalized vowels are marked 
the Piane above them. The outstanding characteristics al 
(2) the entot language are: (1) the presence of clicks (g.v.); 
Presen partly monosyllabic nature of the vocabulary; and (3) the 
ce of tones. The clicks are dental, palatal, cerebral and 
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lateral. These clicks are initial and begin a large percentage of 
the Hottentot words. The languages are remarkably regular. 
Word building is simple and regular; gender is marked by suffixes 
or sex determinatives. Nouns have singular, dual and plural 
forms; they undergo declension for objective and vocative cases 
only. Adjectives are not inflected and can be formed from nouns. 

Numeration is decimal; the form disi for ten is not Indo-Euro- 


pean *dékm “ten,” except in outward appearance and by mere 
coincidence. 

The languages are rich in pronouns and have suffixed forms in 
singular, dual and plural, in masculine, feminine and common 
genders. The verb is simple and has present, past, perfect, plu- 
perfect, future and future perfect tenses; subjunctive and optative 
moods; emphatic and inverted forms (verb first). Derivation of 
nouns from verbs, of verbs from nouns and of secondary verbal 
forms (iterative, causative; passive) is widespread. 

Adverbs, prepositions, conjunctives and interjections are not 
declined. Adverbs of manner are largely derived from adjectives. 

See also references under “Hottentot” in the Index, 

Brstrocrapuy.—J. A. Engelbrecht, The Korana (1936); A. Hoernlé, 
“The Social Organization of the Nama Hottentots,” Amer. Anthrop., 
vol. xxvii (1925); Bantu Studies, 15 vol. (1921-41), superseded by 
African Studies (1942 et seq.) ; I. Schapera, Khoisan Peoples of South 
Africa, reprint (1952); A. Meillet and M. Cohen, Langues du Monde, 
2nd ed. (1952); J. H. Greenberg in Southwestern Journal of Anthro- 
pology (1955-56) ; Bibl. Ling. (1956). (J. Wa.) 

HOUBRAKEN, JAKOB (1698-1780), Dutch portrait en- 
graver, was born at Dort on Dec. 25, 1698. In 1707 he settled in 
Amsterdam. He commenced the art of engraving by studying the 
works of Cornelis Cort, Suyderhoef, Gérard Edelinck and the Vis- 
schers. Among his best works are scenes from the comedy of De 
Ontdekte Schijndeugd, executed in his 8oth year, after Cornelis 
Troost, who was called by his countrymen the Dutch Hogarth. 
He died on Nov. 14, 1780. 

HOUDENG (or Houpan), RAOUL DE (f. c. 1200-1230), 
French trouvère of the early 13th century, born in Houdenc 
(Beauvais), Houdenc-en-Vimeux (Artois) or perhaps Houdan 
(Seine-et-Oise). Little is known of his life. It may be inferred 
from his reading and from certain passages in his writings that he 
was a monk, but there is nothing to prove it: in any case he was 
trained as a “clerk.” He seems to have lived as a minstrel in 
Paris, singing sometimes in the street and sometimes at the courts 
of the minor nobility. 

He wrote two didactic works, the Songe d’enfer, which at times 
displays.a violent energy, and the Roman des Ailes (both edited 
by A. Schéler in Trouvères Belges, 1876), in which he enumerates 
the qualities necessary for courtly love; and also an Arthurian 
romance, Méraugis de Portlesguez (edited by H. Michelant, 1869; 
and M. Friedwagner, 1897), which is outstanding for the in- 
genuity of its construction, its delicate psychology and the subtlety 
of its thought and expression. An imitator of Chrétien de Troyes 
(q.v.), he was praised, like his master, in Huon de Méry’s Tournoie- 
ment Antéchrist (c. 1234). La Voie de Paradis, an allegorical 
poem, and a romance, the Vengeance Raguidel (edited by E. Hip- 
peau, 1862; and Friedwagner, 1909), have been attributed to him 
but without definite proof. 

BrstrocraPHy —W. von Zingerlé, Veber Raoul de Houdenc und seine 
Werke (1880) ; O. Boerner, Raoul de Houdenc: Eine stilistische Unter- 
suchung (1884); R. Zenker, Ueber die Echheit zweier dem Raoul de 
Houdenc sugeschriebener Werke (1889); A. Micha, “Raoul de Houdenc 
est-il Pauteur de la Vengeance Raguidel et de la Voie de Paradis?”, 
Romania, vol, lxviii (1944-45) ; Verena Kundert-Forrer, Raoul de 


` Houdenc: ein französischer Erzähler des XIII. Jahrhunderts ete 
. Mı. 


HOUDINI, HARRY (1874-1926), U.S. magician who was 
famous for his sensational escapes, was born in Appleton, Wis., 
on April 6, 1874. The son of a rabbi who had emigrated from 
Hungary, Houdini, whose real name was Ehrich Weiss, became a 
trapeze performer at an early age. In 1894 he was married to 
Wilhelmina Rahner, who thereafter as Beatrice Houdini served 
as his stage assistant. è 5 

By the early 1900s Houdini earned an international reputation 
for his theatrical tricks and daring feats of extrication from 
shackles, ropes and handcuffs and various locked containers. 
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In his article on conjuring in the 13th edition of Encyclopedia 
Britannica (1926), Houdini attributed his success partly to his 
“great physical strength and the fact that he is slightly bow- 
legged.” 

In a typical act he was shackled with irons and placed in a box 
which was locked, roped and weighted. The box was submerged 
from a boat, to which he returned after freeing himself under water. 
In another outdoor exhibition he allowed himself to be suspended, 
head down, about 75 ft. above the ground, in which position he 
freed himself from a strait jacket. 

Houdini campaigned against mind readers, mediums and others 
who claimed supernatural powers. He argued that they were 
charlatans who produced all of their effects through natural means 
and various tricks. His Miracle Mongers and Their Methods was 
published in 1920 and A Magician Among the Spirits four years 
later, Houdini and his wife, however, agreed to conduct an experi- 
ment in spiritualism: the first to die was to try to communicate 
with the survivor. Houdini died in Detroit, Mich., on Oct. 31, 
1926; his widow declared the experiment a failure before her death 
in 1943, 

Houdini, who named himself after the French magician Robert- 
Houdin (Jean Eugène Robert, 1805-71), published The Unmasking 
of Robert-Houdin in 1908. 

See Harold Kellock, Houdini: His Life Story (1928) ; Beryl Williams 
and Samuel Epstein, The Great Houdini (1950) ; Walter B. Gibson and 
Morris N. Young (eds.), Houdini on Magic (1953). 

HOUDON, JEAN ANTOINE (1741-1828), French sculp- 
tor, achieved such pre-eminence in portraiture that the list of his 
portraits is a roster of great names of the late 18th century. Not 
the importance of his sitters, however, but the vividness with which 
he expressed physiognomy and personality has sustained his repu- 
tation as one of the great portrait sculptors of all times. 

Houdon was born on March 20, 1741, at Versailles where his 
father was in domestic service. He underwent the long training 
prescribed by the Académie Royale, and climaxed it by winning the 
Prix de Rome in 1761. At the French Academy in Rome, from 
1764 to 1768, Houdon established his reputation by a large marble 
statue of St. Bruno (S. Maria degli Angeli, Rome) and an écorché, 
an anatomical study of a standing man, which served later as the 
basis for replicas widely used for instruction. 

In avoiding the extremes of the decorative emphasis of the pre- 
ceding generation and the new passion for all that ancient Roman 
sculpture seemed to stand for, Houdon was following his inclina- 
tion toward first-hand study of nature. In 1770, two years after his 
return to Paris, he presented a reclining figure, “Morpheus,” as his 
reception piece for membership in the Académie Royale (marble 
version, 1777, Louvre). 

Houdon exhibited in almost all 
the biennial Salons from 1771 to 
1814. Among the early portraits 
shown were: Diderot, 1771; Duke 
Ernst II von Sachsen-Gotha 
(whose extensive patronage of 
Houdon accounts for the impor- 
tant collection of the sculptor’s 
works in the Gotha museum), 
1773; Catherine II of Russia (not 
from life), 1773; the marquis de 
Miromesnil, the composer Gluck 
and the singer Mlle. Arnould as 
Iphigenia, 1775. 

Houdon created four different 
busts of Voltaire besides the re- 
nowned seated figure at the 

GIRAUDON Comédie Française, for which he 

VOLTAIRE BY JEAN ANTOINE HOU- made first studies shortly after 
DON. AT THE COMÉDIE FRANÇAISE, the death of the aged philosopher 
FARIS in May 1778. Five weeks later, 
on hearing of the death of Jean Jacques Rousseau, Houdon has- 
tened to Ermenonville and took a cast of the dead man’s face. 
From this he developed the bronze bust in the Louvre. In 1785, 
at the instance of Thomas Jefferson and in company with Benjamin 


Franklin, Houdon crossed the Atlantic to carry out; 
for a statue of George Washington. Several weeks at’ 
home at Mount Vernon sufficed for his studies, 
back to France. The marble statue, signed and da 
set up in the Virginia state capitol at Richmond 

Houdon modeled his sculpture in clay; subseq 
might be of marble, bronze, plaster or clay. A skilled te 
all of these mediums, Houdon either took full charge 
or limited himself to finishing touches upon his assis 
He avoided a high finish that would conceal toolmarks: 
of freshness in execution accorded with his concern fo) 
teristic pose and for the effect of a direct and vivid gl 

The most celebrated of Houdon’s mythological 
“Diana,” first shown in 1777, although not at the 
to avoid questions of propriety regarding the artist’ 
ment of the life-size undraped figure). The goddess 
on her left foot with head erect and turned to her right 
her left hand and an arrow in her right. Versions of 
elegant work are in the museums of Tours and Gotha, 
the Hermitage (Leningrad) and the Huntington Libr 
gallery (San Marino, Calif.). 

At the Salon of 1791 Houdon exhibited busts Ø 
Franklin, Bailly, Necker and Mirabeau. The turbul 
Revolution did not prevent him from working, and 
ing portraits of his young daughters come from this 
prestige continued during the Napoleonic era when 
the emperor and received the legion of honour. 

He was a professor at the Ecole des Beaux-Arts an 
the Institute. In 1814 a portrait of Alexander I 
Salon exhibit. He survived, a figure of the past; 
1828. A 

See G. Giacometti, La vie et l'oeuvre du sculpteur 
(1929). A 

HOUGHTON, ALANSON BIGELOW (1 
businessman and ambassador to Germany and Gi 
born at Cambridge, Mass., on Oct. 10, 1863. His 
Houghton, was the founder of the Corning Glass 
N.Y. Houghton graduated from Harvard college i 
studied in France and Germany. He joined hi 
1889, becoming successively vice-president and pi 
1918, chairman of the board of directors. He was 
ber of congress in 1919 and re-elected in 1921, resi 
his appointment by Pres. Warren G. Harding as US. 
to Germany, a position he held until 1925. From 19 
was ambassador to Great Britain. In 1928 he Was 
Republican candidate for senator from the state of 
was not elected. He died at South Dartmouth, Mass: 
1941, ` 

HOUGHTON, RICHARD MONCKTON N 
Baron (1809-1885), English poet and man of let 
siderably influenced public taste in literature, was! 
on June 19, 1809, the son of R. P. Milnes of Fryston 
shire, and the Hon. Henrietta Monckton, daughter 
Lord Galway. He was educated at Trinity college, | 
where he joined the Apostles club, which included 
Henry Hallam and Herbert Trench. He was elected 
parliament for Pontefract in 1837 and interested him 
in the question of copyright and in the establishment | 
tories for juvenile offenders. He left Peel’s party © 
law controversy and joined Palmerston, at whose ins 
made a peer in 1863, In the house of lords he S 
legalizing of marriage with a deceased wife’s sister; 
in the controversies surrounding the tractarian ie di 
he defended, and favoured reform of the franchise: 

His literary influence was considerable. 
writers, published the pioneer Life and Le! 
(1848), secured a pension for Tennyson, made E 
England and was an early champion of Swinburne: 
(two volumes, 1876) had period charm. He po 
Royal Society and in 1882 became president of 
brary, succeeding his friend Thomas Carlyle- 
(Allier), Aug. 11, 1885. 


HOUGHTON-LE-SPRING—HOUR ANGLE 


Brsri0GRarny.—Sir T. Wemyss Reid, The Life, Letters and Friend- 
ships of Richard Monckton Milnes, first Lord Houghton (1890); J. 
Pope-Hennessy, Monckton Milnes, vol. i, The Years of Promise, 1809- 
gga (1950); vol. ii, The Flight of Youth, 1851-1885 eps 

. Hy. 

HOUGHTON-LE-SPRING, a market town and ine ay 
trict in the Houghton-le-Spring parliamentary division of Durham, 
Eng, 64 mi. N.N.E. of the city of Durham. Pop. (1961) 30,740. 
It lies below limestone hills at the head of a tributary of the 
Wear, and the main road from Durham to Sunderland passes 
through a cutting in the limestone 80 ft. deep. St. Michael's 
church is an Early English and Decorated building, with a rectory 
embattled in the 15th century. Bernard Gilpin (g.v.) was rector 
from 1558 to 1583 and founded the grammar school in 1574; it 
ceased to be used in 1922. Houghton hall, of the late 16th cen- 
tury, became a social club. 

The population is mainly dependent on the neighbouring col- 
lieries and on agriculture. 

HOUND, a dog; now used only of dogs of the chase, and 
especially of foxhounds. Other breeds have a defining word pre- 
fixed; e.g., coonhound, bloodhound, ete. See Doc. 

HOUND’S-TONGUE (Cynoglossum), a widely distributed 
genus of hairy herbaceous plants of the family Boraginaceae (q.v.), 
including several species native 
to North America and Great Brit- 
ain; most are considered weeds 
but a few are used in the garden. 
The common hound’s-tongue or 
gypsy flower (C. officinale), a 
native of Europe and Asia and 
found in waste grounds in the 
British Isles, is widely natural- 
ized as a weed in eastern North 
America. It is an erect biennial, 
14 to 3 ft. high, with large, 
oblong, pointed grayish leaves, 
purplish-red flowers, } in. across, 
and a conspicuous burlike fruit 
that splits into four prickly nut- 
lets. The wild comfrey (C. vir- 
ginianum), or dog bur, native to 
woods in the southeastern U.S., is 
a similar but more slender plant 
Renna! with blue flowers. The western 
Hound’s-tongue (C, grande), a perennial with blue flowers, grows 
ies: from California northward to Washington. The latter 

T C. amabile, called Chinese forget-me-not, native to eastern 

HOU good garden subjects. las 

'UNSLOW, one of the 32 London boroughs constituting 
Bas London, Eng., extends westward from Chiswick to Felt- 

ili ty is bounded west by Surrey County and the Borough of 
the Th on, north by Ealing, east by Hammersmith, and south by 
dig ames and Richmond upon Thames. This outer London bor- 
a was established on April 1, 1965, under the London Gov- 

ty Act 1963 by the amalgamation of the former metropoli- 
“eo of Brentford and Chiswick, and Heston and Isle- 

28 « with the Feltham Urban District (see Lonpon), Area 
the ae (59 sq.km.). Pop. (1965 est.) 207,550. It comprises 

f para ei of Brentford and Chiswick, Felt- 

y eston and Isleworth. 

‘a Hom is a wide variation in scenery and physical characteristics 
nslow, In the east there is the still enduring grandeur 
picturesque Thames riverside districts of Chiswick, while 
are f or two away are the large industries of Brentford. There 
flats thane centuries-old mansions and new tower blocks of 
ondon heen Immediately to the west of the borough lies 
ae” was known asa haunt for highwaymen and Hounslow 
ting for as famed as a military camping ground. It was the set- 
london’s frat": and military pageants and later was the site of 

rentford avi Apor (1919). s ; 
hi and Chiswick have for centuries been important 
Ships. The Romans built two highways west from London 
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which separated at Turnham Green, Chiswick, and one continued 
through Brentford to Hounslow and Staines. In 1016 Brentford 
was the scene of a battle between Canute and the Danes and the 
forces of Edmund II Ironside. Probably the first friary in En- 
gland, Holy Trinity, was established at Hounslow in 1211. In 
1280 Edward I granted permission for a bridge to be built 
across the Brent and the already flourishing town grew more 
prosperous. The ancient street market (chartered 1306), which 
was at Kew Bridge, was moved to its present Brentford site in 
1893. 

In the 19th century, industrialization quickly changed the face 
of the area. The two towns of Brentford and Chiswick became 
linked and their populations increased steadily. In Brentford, 
on the Great West Road, one of the most important industrial 
estates in London has grown up. Its products include razor blades, 
tires, soap, biscuits, and precision instruments. Industrialization 
did not have such an effect on Chiswick, which clung proudly to 
its tradition of elegance. Many mansions were built on the quiet 
riverbanks, and painters, statesmen, and aristocrats found the 
situation and tempo of life there to their liking. Many famous 
people have been associated with Chiswick, including Thackeray, 
Alexander Pope, William Hogarth, Rousseau, and Shelley. James 
Whistler is buried in the Chiswick New Burial Ground. 

There are also a number of famous houses in the borough. Chis- 
wick House, dating from the 16th century, was the home of Lord 
Burlington and later of the dukes of Devonshire. The present 
Chiswick House was designed in 1725 by the 3rd earl of Burling- 
ton and adapted from Andrea Palladio’s Villa Capra at Vicenza 
Other famous mansions are Gunnersbury House and Boston 
Manor House, both with extensive grounds. Hogarth House, built 
in the 17th century, was the painter’s home for 15 years. Dam- 
aged by bombing in World War I, it was restored. More than 150 
prints of Hogarth’s paintings and drawings are displayed there. 
Syon Monastery, established in 1415 at Isleworth, was once one 
of the most wealthy and influential of religious houses in England. 
In 1541 Catherine Howard was held captive at Syon House, built 
to replace the monastery, and it was from Syon that she was taken 
to the Tower of London for execution. Syon House became a 
refuge for the royal children during the time of plague in 1647, 
Osterley House, which became part of Syon Monastery’s posses- 
sions in 1530, was granted by Elizabeth I in 1570 to Sir Thomas 
Gresham who founded the Royal Exchange. He rebuilt the manor 
house but between 1760 and 1780 it was completely rebuilt and 
decorated by Robert Adam. At the western end of the new bor-- 
ough the civil parishes of Feltham, Bedfont, and Hanworth have 
boundaries almost identical with those of manors of the same name 
at the time of the Domesday Survey in 1086, Henry VIII pre- 
sented Hanworth to Catherine Parr who lived there with a later 
husband and Princess Elizabeth. 

With the development of Heathrow as Britain’s major airport 
there has been rapid development in the Feltham area and the 
population increased by almost 50% between 1941 and the mid- 
1960s. As one of the avenues west from Central London, Houns- 
low has seen a dramatic increase in road traffic. The Great West 
Road, opened in 1915, has since 


been augmented by the M4 Mo- CELESTIAL NORTH POLE OBSERVER'S 
torway with its flyovers (over- MERIDIAN 
passes). (R. C. SK.) 

HOUR: see CALENDAR; TIME / prestat 
MEASUREMENT. EQUATORS, 


HOUR ANGLE, the angle 
at the pole between the hour cir- 
cle through a celestial body and 
the hour circle through the ob- 
server’s zenith, his meridian. It 
serves as a basis for measuring 
time in astronomy. This angle, 
expressed in hours and minutes, 
is the time elapsed since the 
body’s last transit of the observ- 
er’s meridian, The angle can also 
be expressed in degrees, 15° of 


FROM W: T, SKILLING AND R. $. RICHARDSON, 
ASTRONOMY"; REPRODUCED BY PERMISSION OF 
HOLT, RINEHART AND WINSTON, INC. 


MEASUREMENT OF HOUR ANGLE (see 
TEXT) 
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arc being equal to one hour. |) 
Angles greater than 12 hours (or 
180°) west may be subtracted 
from 24 hours (or 360°) and 
labeled east. See also TIME 
MEASUREMENT. (D. L. H.) 

HOURGLASS, a device for 
measuring intervals of time, also 
known as sandglass, and as log 
glass when used in conjunction 
with the common log for ascer- 
taining the speed of a ship. It 
consists of two pear-shaped bulbs 
of glass, united at their apexes 
and having a minute passage 
formed between them. A quan- 
tity of sand (or occasionally of 
mercury) is enclosed in the bulbs, 
and the size of the passage is so 
proportioned that this sand will 
completely run through from one 
bulb to another in the time it is 
desired to measure; e.g., an hour 
or a minute, Instruments of this 
kind, which have no great preten- 
sions to accuracy, were formerly 
common in churches. 

HOURI, the term for a beau- 
tiful maiden who awaits the devout Muslim in paradise. The word 
is the French representative of the Arabic hur, pl. of kawra, liter- 
ally “the white ones,” in reference to their eyes, whose very black 
iris contrasts with the clear white around it. 

There are numerous references to the kur in the Koran, which 
describes them as “purified wives” (e.g., ii, 25; iii, 15). On en- 
tering paradise the believer is presented with a large number of 
houris, with each of whom he may cohabit once for each day he 
has fasted in Ramadan (q.v.), and once for each good work he has 
performed. This idea has been given a metaphorical interpretation 
by some theologians (e.g., al-Baidawi) to the effect that, although 
the terminology used to describe aspects of heaven may be the 
same as that used in describing aspects of the created world, as in 
the case of the hur, this does not imply that the comparison is in- 
tended to be literal rather than metaphorical or metaphysical. It 
has also been suggested that Mohammed misunderstood pictures 
he saw of the Christian paradise and that the angels are the 
originals of the houris. 

HOURS, CANONICAL (Lirvrcicat Hours or Divine OF- 
FICE), in both Eastern and Western churches, though under dif- 
ferent names, denote the times of daily prayer and the services 
appointed to be held or said in private at these times. 

In the Roman Catholic Church the prayers for the hours are 
contained in the breviary (q.v.). They are seven in number (the 
first two being counted as one): matins and lauds, prime, terce, 
sext, none, vespers and compline. Matins, lauds and vespers are 
known as the greater hours, the rest as the little (or lesser) hours. 

Matins (or mattins), the night office, was originally known as 
vigiliae (“vigils”); it originated in the vigils (held during the 
night preceding Sundays and the festivals of martyrs) of the early 
church and was celebrated at midnight or soon afterward. Nowa- 
days in most monastic houses and a few cathedral chapters it is 
said in the early morning together with lauds or anticipated (with- 
out lauds according to the new rubrics that came into force on 
Jan. 1, 1961) in the evening of the day before. Matins on most 
days of the year consists of one nocturn of nine psalms and 
antiphons preceded by introductory versicles, invitatory said with 
the Venite (Ps, xciv in the Vulgate) and hymn and followed by 
three lessons and responsories, two lessons from Scripture and one 
of the life of the saint celebrated that day, or on Sundays and cer- 

tain festivals, an extract from a homily of one of the Fathers of the 
Church. On about 55 days of the year that are festivals of im- 
portance there are three nocturns, each of three psalms, three les- 
sons and responsories. On most days, save those of a penitential 
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nature, the office concludes with the Te deum and, if kudsi 
not follow immediately, the collect of the day, Ms 

Lauds and vespers, the oldest of the hours, can be tr. 
the synagogue morning and evening prayers of the 
era. Both consist, after the introductory versicles, of five ps 
and antiphons (at lauds the canticle Benedicite, Dan. ii Shai j 
the Vulgate, does duty for the fourth psalm in some ofice) 3 i 
short reading from Scripture (one or two verses), hymn, Gos i 
canticle (at lauds Benedictus, at vespers Magnificat) with it 
antiphon, and conclude with the collect of the day, Lauds is ty 
be said always in the early morning, never anticipated (eve, | 
this means that is separated from matins), and vespers in the afte, 
noon or evening. 

Prime (morning prayers for the first hour of the day), ter 
(prayers for the third hour; i.e., 9 A.m.), sext (sixth; ie, midday) 
and none (ninth; ie., 3 p.m.) are the little day hours. Prime is 
of later, probably monastic origin; the other three go back to the 
earliest times of the church (cf. Acts iii, 1 and x, 9), Bach ton 
sists of introductory versicles, a hymn appropriate to the time of 
day (e.g, at prime, “Now that daylight fills the sky”) and thre 
psalms with antiphon followed by a short reading as at vespers 
and lauds with responsory and the collect (of the day at tere, 
sext and none; an invariable prayer for the beginning of the day 
at prime). In cathedral chapters and monastic choirs prime i | 
followed by the reading of the martyrology and prayers for the | 
benefactors and for help in the work of the day. 

Compline, which is of monastic origin and is said before retiring 
for the night, begins with a short reading (I Pet. v, 8-94) and con 
tinues with a short private examination of conscience (added ii 
1960), general confession and then three psalms, a hymn ("Nor 
at the ending of the day”), little chapter, responsory, Nunc dimiths 
(Luke ii, 29-32) and collect, a prayer for the night, l 

Each of the hours has fixed psalms appointed for each day ofthe 
week, save on the greater festivals when special psalms are 1} | 
pointed for matins and the Sunday psalms are said at the litte | 
hours, In this way the whole 150 psalms are usually said wet I 

The purpose of reforms of the canonical hours in 1911, 19 
and 1960 was to ensure more regular recitation of the whole m 
weekly by reducing the number of festivals with special pst | 
simplifying the daily office; and abbreviating it to a more a 
able length. Since it is recited daily by all Roman Catholic Pal 
monks and friars and certain nuns, some simplification and shori 
ing was necessary to accommodate it to the conditions 0 
century life. i 

Recah of the great complexity of the canonical uae an 
forms were evolved for the use of the laity, though ti a 
always remained optional for them since they first ita i 
in about the 9th century. In the middle ages these a by nl 
fices were often said together with the canonical Lee | 
and clergy. Belonging to this category is the Little nee, 
Blessed Virgin Mary, a much shorter and invariable o oft 
the shortest psalms and briefest scripture emp ont 
was that to be found in the books of hours (see 1 use of i 
Manuscripts), which were richly illuminated for ae whith 
portant personages in the middle ages, and in the pry! days ust 
then often served as a first reader for children. Noe fhe 
teaching or nursing orders often say the little office 1 
longer canonical hours. actically § eik 

In the east the hours, though they correspond pr on a farm 
ing in name, content and function, are daim ia fueio 
is 
for daily recitation, but in addition the whole ae into w 

office and o i 
week) inad rf 


‘aced back ty 
Pre-Christig 


$ 
t 
| 


night (in Lent the 20 kathismata are said twice 4 K 
to the fixed psalms. In this way the wees the westi” a 
psalter is ensured. The Scriptures are read as 1D large amount A 
characteristic of the eastern hours is the very rt of each 
religious poetry that makes up the principal p% of 
(see KANON; KonTAKION). + oes Of MO 

In the Anglican Book of Common Prayer the sei a the de 
prayer (matins) and evening prayer (evensong); 
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are bound to recite daily, are made up of the basic elements 
salms, Scripture readings, canticles and collects) of matins, 
jauds and prime and of vespers and compline respectively, 
BmLIOGRAPHY.—S. Baiimer, Histoire du breviaire, 2 vol, (1905) ; P. 
patiffol, History of the Roman Breviary (1912); L. C. Sheppard, How 
i Use the New Breviary (1961); S. J. P. Van Dijk and J. Hazelden 
Walker, The Origins of the Modern Roman Liturgy (1960); R. M. 
French, The Eastern Orthodox Church (1951). See also Bibliography 
(L. C. S.) 


to BREVIARY. 

HOURS OF LABOUR. Although precise distinction is not 
always easy, it is both conventional and convenient to divide 
a person’s day, week or lifetime into so many hours of work or 
abour and so many of leisure. Statistics referring to the number 
of hours of work usually refer to the number of hours the person 
is presumed to spend at his job, irrespective of how much work 
œ actually performs. The remainder of his time is considered 
leisure, though the time consumed in traveling to and from work 
might merit some other designation. 

The increase in years spent at school, with the attendant post- 
ponement of entry into the labour force, involves a reduction in 
ours worked over a person’s lifetime. Reducing the retirement 
age also lowers the number of hours of labour over the worker's 
lifetime, and increasing the number of holidays reduces hours 
worked per year. Because the fraction of life spent outside the 
labour force—either at school or in retirement—has tended to rise 
since 1900, the statistics of the decline in average weekly hours 
worked tend to understate the rise in lifetime hours of leisure 
relative to lifetime hours spent at work. 

Economic Cost of Leisure—In general, the more work per- 
formed by an individual or a community the greater the resulting 
production and real income. ‘Therefore, reducing the daily or 
weekly hours of labour involves risk of sacrificing real income 
roduced per worker. However, economic progress tends to raise 
the hourly productivity of workers, creating the possibility of 
getting either more output per worker per day, or the same out- 
ut with fewer working hours, or some combination of both. In 
most countries of the western world, the economic progress since 
the mid-19th century has been used partly to increase real output 
er worker per year and partly to reduce the average work week. 
However, the question of how to divide the fruits of progress be- 
tween work and leisure has been a subject of bitter dispute. 

Ashorter working day was a major demand of trade-unions in 
Most countries during the latter part of the 19th century and 
throughout the first half of the 20th, In a number of countries 
legislation was enacted requiring or at least encouraging the adop- 
tion of fewer weekly hours. Despite this pressure the length of 
the work week declined only slowly prior to 1920, partly because 
of employer resistance. The economic reason for such resistance 
Snot hard to discover. In the 19th century capital equipment 
Was scarce and expensive relative to labour. Competition was keen 
le for occasional depressions, employers used their equip- 
ihe as intensively as possible. This practice meant running it to 
A mit of its physical capacity; that is, running it whenever there 
a market for the product and the machines did not require 
td si Competitive pressure in product markets kept selling prices 
asnast rates down and, because hourly wages were low, work- 
1s needed to work long hours to make enough for subsistence. Put 
i wages were so low that leisure for any purpose other 

Cpe and eating was a luxury workers could not afford. 
a in the early 19th-century factories were extremely 
wie Went especially for women and children, and ree p Pn 
tonditig worse. It is doubtful that long hours and bad working 
ilem ie were conducive to profits; the larger and more success- 
le in Fabel of whom Robert Owen was an outstanding exam- 
tonditi eae Britain, generally offered better wages and working 

i a than the average. (However, the best of conditions in 
standard ury factories would be judged intolerable by 20th-century 

ee But many small employers simply could not afford 
conditio est capital outlay necessary to provide tolerable working 
preci ns, and there was a wide though not universal failure to 
on ate the adverse effect of long hours and bad conditions upon 

€t productivity. 

asically, however, working conditions were poorer and hours 
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longer in the 19th century as compared with the ZUth, because 
labour was cheaper relative to capital and was therefore used 
more carelessly. After the turn of the century, as an hour of 
labour became increasingly more valuable, pressure was placed on 
employers to use it more effectively. This pressure was reflected 
in the trend toward “scientific management,” which, although it 
centred in the United States, affected management practice in all 
developed economies. One of the early findings of the “scientific 
managers” was that comfortable surroundings enhance worker 
productivity and that excessively long hours tend to reduce it. 
These views secured increasingly wide acceptance in the years 
after World War I, partly because of empirical findings that hourly 
productivity was severely reduced by unduly long work periods. 
For example, one investigator found that reducing a longer work- 
ing day to ten hours would so increase a worker's hourly production 
as to lead usually to an increase in his daily output as well. This 
investigator also found that reducing daily hours from ten to 
eight sufficiently increased hourly output to leave daily produc- 
tion unaffected. 

Later studies emphasized that the relation between worker pro- 
ductivity per hour and the number of hours worked per day or per 
week is not simple. For example, it is possible to increase sharply 
the number of weekly hours without adversely affecting hourly 
productivity, provided that the longer hours are worked for only 
a few weeks. It is now agreed also that hourly output varies 
considerably with workers’ interest in their jobs, with the pace of 
work and with the age and health of the workers as well as with 
daily and weekly hours. However, despite these complications, it 
is generally accepted that in manual occupations weekly hours in 
excess of 48 (and in some cases even in excess of 40-42), if long 
continued, seriously reduce hourly productivity. It also seems 
clear that there is some work week of probably no more than 60 
hours (and possibly less) at which weekly output reaches an upper 
limit, The spread of beliefs such as these lessened employer re- 
sistance to appeals for a shorter work week, and in many cases, 
especially in the United States, it led employers voluntarily to re- 


duce weekly hours during the 1920s. 

Work Week and Unemployment.—The only valid economic 
reason for opposing a shorter work week was the fear that it would 
imply a sacrifice of production. Empirical studies have shown that 
this fear was greatly exaggerated, if not completely groundless, 
when the work week was over 50 hours. However, the same studies 
also have shown that when the work week is less than 48 hours 
reductions tend to lower weekly output even though hourly pro- 
ductivity may rise somewhat: This means that reducing the work 
week below six eight-hour days is likely to involve a sacrifice of 
potential output. This has not in any way lessened the demand 
for reducing the work week to 4o and even fewer hours. The 
proponents of a shorter work week have never rested their case 
upon the contention that it would not lower potential output; they 
have argued that the increases in potential annual output per 
worker are sufficiently large that part of them should be diverted to 
provide leisure for workers. This argument has appealed to 
economists and humanitarian reformers. 

It is not, however, the only argument offered by trade-unionists 
(and their sympathizers) in support of shorter hours. They have 
argued also that shorter hours would spread available employ- 
ment opportunities among a larger number of workers and thereby 
reduce unemployment. This argument, before the 1930s, was re- 
jected by a great majority of economists, who denied the implica- 
tion that there was usually a shortage of employment opportunities. 
But the great depression of the 1930s brought an overwhelming 
demand from almost all quarters that scarce opportunities for gain- 
ful employment be shared, Asa result, the trade-union view of the 
relations between working hours and employment opportunities 
became the view of virtually the whole of society. Further, the 
developments in economic theory that culminated in the publica- 
tion in 1936 of Lord Keynes's General Theory of Employment, 
Interest and Money swung a large body of economists to the view 
that a shorter work week served to convert full-time unemployment 
for some workers into a combination of jobs and leisure for a 


larger number. 


756 


This attitude was partly responsible for the decline in the work 
week in the United States during the 1930s. To a considerable 
extent the decline resulted from the voluntary action of employ- 
ers, trying to ration and distribute more or less equally a diminished 
amount of work, ` But there was also considerable pressure in 
the same direction from trade-unions, and in some countries, nota- 
bly the United States and France, there was legislation to limit 
the weekly hours of labour. 

Choice Between Work and Leisure After 1940.—Scarcity 
of employment opportunities ended with World War II, and in 
advanced countries employment continued at a fairly high level 
through the 1950s. This caused no appreciable lengthening of the 
work week, nor was there any material reduction in the hours 
worked. In all belligerent countries during the war years the 
average work week rose appreciably, but the additional hours 
were usually paid at overtime (premium) wage rates. This con- 
tinued to be the case after 1945, and in some occupations workers 
came to count upon overtime pay as part of their regular weekly 
earnings. 

In the mid-1950s the attitude of workers toward shorter hours 
varied from one country to another. 
presumably would like shorter hours if obtaining them involved 
no sacrifice of either actual or potential weekly earnings. How- 
ever, such a sacrifice is required, and the willingness to bear it 
differs from one country to another and among different groups 
of workers within a given country. 

In the United States a number of unions in the mid-1950s called 
for reductions in the length of the scheduled work week from 40 to 
35 hours. This was prompted, in good part, by fear that technical 
progress would soon create a shortage of employment opportuni- 
ties in the industries affected. 

However, the appeal for a shorter work week was opposed by the 
leaders of a number of other unions who claimed that their mem- 
bers wanted more income rather than less work, It was also 
pointed out that in most unions workers fight for their share of 
overtime work rather than avoid such work. Furthermore, some 
workers (about 5% of the labour force) took advantage of the 
short work week to take extra jobs. Nevertheless, the pressure 
for a shorter work week was generally increasing in the early 1960s. 

In western Europe, including Great Britain, the scheduled work 
week after 1945 tended to average between 45 and 50 hours, with 
overtime being fairly common. The labour movements of a num- 
ber of countries urged the desirability of a shorter work week, but 
the need for income seemed to outweigh the desire for added 
leisure. 

The average work week of a country tends to vary roughly with 
its level of development or its per capita income. Poorer coun- 
tries tend to have relatively long work weeks, and economically 
more advanced countries to have shorter ones. The table shows 


Average Weekly Working Hours in the United States, 1850-1960 


Year Weighted average | Nonagriculture Agriculture 
1850 69.8 65.7 
1860 68.0 63.3 io 
1870 65.4 60.0 70.0 
1880 64.0 58.8 69.0 
1890 619 57.1 68.0 
900 60.2 55.9 67.0 
1910 . 55.1 50.3 65.0 
1920 . 49.7 45.5 60.0 
1930 . 45.9 43.2 55.0 
Ga 44.0 411 34.6 
1945 . 464 44.6 54.4 
1950 . 40,0 38.8 47.2 
1960 40.8 40.1 48.0 


Source: J. Frederic Di i ica’s Ni 3 
sur herd E Fa Peele “nen Gr of Bl 
(1960 data not strictly comparable with peal eae ie Sie ORAE 
that in the United States the average work week declined from ap- 
proximately 70 hours in 1850 to 40 hours in 1950. It remained 
relatively constant during the 1950s. A similar trend occurred 
in other advanced countries, and meanwhile, per capita income rose. 
There are, however, important qualifications to these statements. 
In the mid-20th century underdeveloped countries aimed to achieve 
the working hours and conditions of more advanced countries as 
quickly as possible. Consequently they did not tolerate the very 
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In all countries workers . 


long work weeks characteristic of 19th-century Europe and 
ica, and the intercountry differences in work weeks were pray 
tionately less than the differences in per capita income bse 

Economic progress has tended to narrow the differences i 
come, and especially in hours, among occupations. ian 
early 1960s in advanced countries there was little differenc 2 f 
tween the work weeks of white-collar workers and factory : k 
ers. Such differences are much more likely to exist in E i 
areas, where skilled workers of all kinds are scarce and enjoy re. 
tively greater advantages in working conditions (as well as greater 
wage premiums) than are usually found in more advanced tom 
tries. The differences in hours and working conditions among o- 
cupations tend to be especially great when occupational boud- 
aries coincide with racial or caste distinctions. 

The differences between socialist and capitalist economies hay 
not affected the work week so much as might be thought, In the 
Soviet Union, in 1934-35, the average work week in manufacturing 
and mining was 35.7 hours, less than in other European countrie, | 
In the following years, however, the work week was lengthen 
substantially, and by 1940 it was 48 hours in Soviet mm 
facturing. This was still the standard week in 1950, though over 
time work was less common than it had been during the war. 

Meaning of Work and Leisure.—Some workers clearly wat 
overtime work; others would rather have leisure. There are inti 
vidual and occupational differences, but in general it is the workers 
over 50 years of age who prefer leisure and younger men wil 
family responsibilities who prefer extra income and work, 

In interpreting workers’ attitudes toward reduced hours of l 
bour it is important to bear in mind that in economically advance] 
countries the normal working day no longer is so long as tole 
physically burdensome to a man in the prime of life and in good 
health. An additional daily hour of leisure is of questionable 
utility to him, and he might well prefer extra holidays with py i 
or longer paid vacations or sick leave to a further shorlentt 
of the working day. After World War II there was a trend 
more generous provisions for paid holidays and vacations, observed | 
in a number of countries but especially marked in the Unitel 7 
States. As a result, annual hours worked tended to decline mott 
than weekly hours. 

The United States worker has a shorter work week than a 
of his European counterparts, but it is widely believed that An 
cans work harder than Europeans. Whether this opinion is V 
is not important here; it serves to indicate that there wan | 
than one dimension—number of hours—to the quantity of M j 
performed. 3 atl 

Economic progress has brought a reduction in weekly, a 
and lifetime hours of work; it has also involved a reuta 
amount of muscle power that the typical worker must ex 8 
perform his task. But these blessings may have beat a 
part, by an increase in the intensity with which the work ai 
tend his increasingly expensive and complicated mage ‘ 
is true, then it may be that the shorter hours of U.S. wor 
partly an offset to the faster pace at which they mo ile elit 
this subject has been much speculated about, there is Jiti 
information upon it. ork a8 wl 

The idea that leisure may be had at the place of ™ statisti 
as elsewhere should be borne in mind in interpret ni 
on the hours worked by farmers as compared with i ometi 
try. Agricultural hours are always longer, @ fact tha ait 
causes farmers (and others) to comment adversely Ee yoke 
life of the factory worker. In agriculture, howe a rest Ta 
has far more opportunity to set his own pace an! 
he is tired. ce oul 

Defining the length of the work week involves diffe mple, t 
of separating gainful employment from leisure. Ron pal 
is the time necessary for donning uniforms, 
for traveling to and from work. In one sense, rely 
time spent on such activities as work or leisure 1S or j 
matter. However, in collective bargaining negotii in de 
sometimes give up wage increases or othe 
get employers to include, in working time pale 
such activities. This has the effect of disguising 2° 


agat 
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in the work week; because of this, the work week in the United 
states probably declined more after 1945 than the figures show. 
By the 1960s it was estimated that, in US. manufacturing, about 
6% of the hours for which employers paid were not worked. 

Higher Wages and Shorter Hours.—Labour’s Share— 
Advocates of shorter hours have usually had mixed motives. 
Shorter hours have been desired not only as a means to leisure 
þut also as a method of raising wages. As a 19th-century American 
thyme put it, 

Whether you work by the piece 

Or work by the day, 

Decreasing the hours 

Increases the pay, 
Ifother things are equal, reducing daily hours per worker reduces 
total labour supply and therefore tends to raise hourly wage rates. 
There might well be a reduction in weekly wages, however, despite 
the rise in hourly pay, for once daily or weekly hours fall below 
certain maximums further reductions cause output to fall below 
what otherwise would be obtainable. This has the effect of reduc- 
ing the community’s income of which wages is one share, and thus 
militates against any increase in labour income. It is sometimes 
argued that, despite the decrease in total income, reducing the 
hours of labour will so increase the share of wages in the total as to 
taise the weekly income of the workers involved. The significance 
of this argument lies in its implication that reducing hours of 
work increases the weekly (or yearly) wage incomes of the workers 
concerned. Where this applies, the fruits of “labour monopoly” 
area combination of greater leisure and higher incomes for those 
benefiting. 

The validity of this contention, however, depends upon: the 
group of workers and the time period considered. If the workers 
whose weekly hours have been reduced can be replaced only with 
great difficulty; if their wages are only a small part of the total 
cost of production; and if the demand for the product is very 
inelastic, then the decline in output resulting from a reduction 
in hours will lead to a marked rise in product price and a conse- 
quent rise in wage rates sufficient to increase weekly earnings 
despite fewer hours. However, these conditions are far from being 
Satisfied everywhere. In general, they are more likely to be 
Satisfied for short periods than for longer intervals in which em- 
Ployers can find ways of replacing high-priced workers. 

For the economy as a whole, it is very difficult to judge whether 
reducing weekly hours will increase labour’s: share of the na- 
tional income. Most economists would deny that there is sufficient 
knowledge upon which to make a sound judgment. 

Significance of Overtime Payment,—In most countries provision 
made for permitting work in excess of the prescribed number 
of hours. Such overtime work must usually be compensated at 
Premium hourly rates, or overtime rates. The significance of 
quiring premium rates for overtime varies with the state of the 
bour market. When there is a great deal of unemployment, 
ea) Tates penalize employers for employing any one worker 
os than the standard week and thereby encourage sharing of 
Nailable work. But when labour becomes scarce and overtime 
ie must be hired, the effect of premium rates is to provide an 

Cmatic device for raising weekly earnings. 
wl e different effects of overtime pay in periods of unem- 

yment and of labour scarcity caused the United States Fair 
flan Standards act of 1938 to haye quite unanticipated conse- 
a ac This law provided that 14 times the standard rate of 

RA wages should be paid for all weekly hours in excess of 40. 
Beas PA frankly intended to discourage the employment of any one 
tional or more than 40 hours per week, in order to create ad- 
i Bask jobs. Soon after the law took effect, however, the labour 

" a of World War II replaced the unemployment of the 1930s. 
A aan the overtime provisions brought substantial increases 
though Y Wages to workers during the war years, and to a lesser— 
ot Po Still appreciable—extent after 1945. This outcome had 
the ra envisaged by either the advocates or the opponents of 


Ne Control of Hours.—Through their unions, workers in 
mically advanced countries have gained substantial control 
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over the length of their work week. It is not that employers are 
powerless to resist but that to a considerable extent they are in- 
different as to how long workers choose to work, provided they 
do not work so long as to undermine their efficiency. This partial 
indifference to the length of the working day results from the fact 
that the employer if he wishes usually can compensate for an in- 
conveniently short day by having his employees work overtime, 
use extra shifts or both. Of course, overtime work and multiple 
shifts involve extra costs, and employers take them fully into ac- 
count in bargaining with unions. A union that genuinely wants 
a reduction in the standard work week, however, usually can obtain 
it by sacrificing potential wage increases or other benefits. 

This is not to suggest that employers can alter technological 
processes to suit workers’ leisure preferences. Often, these proc- 
esses require continuous work. The number of shifts used to oper- 
ate a process, however, usually can be varied within very wide 
limits, though at some cost. 

In the 19th century employers were generally far less pliable 
about the length of the working day than they became in the middle 
years of the 20th. There are a number of possible explanations 
for this change in attitude, but the most important is the fact 
that in the 19th century long hours were a method of cutting hourly 
wages, when daily wages were close to a subsistence minimum and 
could scarcely be reduced further. That is, the employers’ resist- 
ance to shorter hours was primarily resistance to the accompany- 
ing demand for no reduction in daily pay. 


HISTORY OF THE SHORTER HOURS MOVEMENT 


Before 1860.—The “shorter hours” movement began almost 
with the formation of unions. In the United States in 1791 the 
carpenters of Philadelphia resolved that a day’s work should not 
exceed 12 hours. In the decade 1825-35, especially in 1835, there 
were numerous ten-hour-day strikes in the seaboard cities, some 
of which succeeded. These strikes involved primarily building 
tradesmen, though others were also involved. Despite some tem- 
porary success, this embryonic trade-union movement was de- 
stroyed in the depression of 1837. Its only permanent legacy was 
the ten-hour day in federal government work, which was achieved 
in 1840 after prolonged agitation. 

These early unions were organizations of artisans, Effective 
unionism in the factories of New England did not arise until much 
later. By the 1840s hours and working conditions in the New Eng- 
land textile mills had become so bad as to cause a demand that 
hours be regulated by law, and in the decade following 1847 eight 
states enacted maximum hour legislation for women. These laws, 
however, were mere declarations of public policy, unenforceable 
and unenforced. 

During the first half of the roth century the movement for 
shorter hours in Great Britain was concerned primarily with fac- 
tory employment, especially in textile mills. The development of 
the factory system in the first quarter of the century had led to the 
employment of women and children for more than 12 hours per 
day, under unhealthful conditions. As a response to this, a series 
of Factory acts was passed regulating various hours and working 
conditions of women and children. The first of these acts, passed 
in 1802, merely limited the hours of apprentices to 12 per day. 
Subsequent acts imposed increasingly severe restraints upon the 
hours of women and children, Legislation had to be enacted over 
a determined laissez-faire opposition, however, and it was not until 
1847 that an effective limit of ten hours per day was placed upon 
factory employment of women and children. Confining legisla- 
tion to women and children was a concession to laissez-faire senti- 
ment, which objected to impairing the freedom of contract of adult 
males. However, it was generally. understood that regulating the 
hours of children would effectively control the hours of the men 
whom they assisted. Aan - 

1860-90.—Although legislation aimed at restricting daily hours 
was enacted in several states prior to the American Civil War, it 
was not until the 1870s that any such law contained provision for 
enforcement. Massachusetts’ maximum-hour law of 1874 was the 
first one to be genuinely enforceable, but its example was not 
rapidly followed. In the 1880s and 1890s a number of states en- 
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acted maximum-hour statutes but only three of these contained 
provision for enforcement. 

During this period the eight-hour day became a union battle cry. 
Agitation began in the 1860s, and by the 1880s the eight-hour day 
had become a characteristic demand of labour unions, In 1884 the 
Federation of Organized Trades and Labor Unions, forerunner of 
the American Federation of Labor, made it one of its dominant 
issues. It was resolved that after May 1, 1886, workers should 
refuse to work more than eight hours per day. Although the full 
implications of this were not explained, the resolution suggested 
to many that a general strike for the eight-hour day was to be 
called on May 1, 1886. Though a general strike was impractical, 
about 300,000 men demonstrated and 190,000 actually did strike 
on that day; of these, perhaps 42,000 obtained shorter hours. 
Another 150,000 obtained some reduction in the working day with- 
out resorting to strike action. Most of these gains were soon lost 
through employer counterattack or were offset by wage cuts. 

The American Federation of Labor did not abandon the drive for 
the eight-hour day but changed its approach to supporting indi- 
vidual unions in rotation. On May 1, 1890, the Carpenters’ union 
struck for the eight-hour day and over 23,000 carpenters obtained 

it; 32,000 more gained a nine-hour day, 

In the years following, the various unions chosen to head the 
drive were too weak for the task, though the Typographical union 
persisted in its campaign and eventually, in 1906, achieved sub- 
stantial success. Despite the great union agitation, however, there 
was no substantial reduction of the work week during this period. 

In Great Britain, the factory legislation that had been enacted 
in the first half of the century was extended in the 1860s and 
1870s to a wide variety of industries and also to workshops. 
Furthermore, in 1874, a (maximum) nine-hour-day law was en- 
acted. As a result of this, by the mid-1870s working hours for 
adults had been reduced to an average of about 55 per week. Save 
for improvements in the hours of the sweated trades, they re- 
mained at roughly this level (when work was available) until the 
end of World War I. This contrasts very favourably with the 
development in the United States, where weekly hours (outside 
agriculture) did not fall to 56 hours until 1900. The slower de- 
cline in weekly hours in the United States reflected, among other 
things, the less effective and extensive regulation of hours by the 
government, and also the comparative weakness of the American 

unions, 

A few London craft unions achieved the ten-hour day before 
1830, but it was not until the 1850s that the “new model” trade 
unions (especially the Amalgamated Society of Engineers and the 
builders’ unions) began to push for shorter hours. After many 
vicissitudes in the ’50s and ’6os, by the early ’7os the nine-hour 
day had been established in a large number of trades, The nine- 
hour law of 1874 was primarily a means of enabling the textile 
operatives to catch up with what the other skilled trades had al- 
ready achieved. 

During the roth century Australia was well ahead of Great 
Britain and the United States in achieving the eight-hour day. 
Because of the general labour shortage unions were very success- 
ful, and the eight-hour day was established in the skilled trades 
by the 1850s. In 1874 in the colony of Victoria the eight-hour 
day was made mandatory for women employed in factories; a few 
years later a law to the same effect was applied to both men and 
women working in mines. These laws were later developed and ex- 
tended, and by the end of the century the 48-hour week had become 
nearly universal in Australia. 

On the continent of Europe there was strong eight-hour-day 
sentiment, but the unions were generally too weak to limit the 
working day and the little that was accomplished came through 
legislation. The French revolutionary government of 1848 decreed 
to hours per day to be the legal maximum in Paris, for both men 
and women, and 11 hours elsewhere. Later the same year, the law 
was amended to permit no more than 12 hours of work per day. 
This law remained formally in effect throughout the second empire, 
but it became largely inoperative through poor enforcement and 
numerous exemptions. After 1880 the French Socialist parties 

began to agitate for the eight-hour day, and in 1890 there were a 
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number of unsuccessful eight-hour-day strikes, 

In Germany there was.some legislation in the 708 and | j 
stricting the working hours of women and children, but thei | 
were poorly enforced. It was not until the end of the 18g an | | 
unionized artisans and miners began to make some h 
limiting the working day. 

1890-1918.—The era from the turn of the century to the be y 
ginning of World War I saw a marked extension of hours legie f 
tion in the United States. Between 1896 and 1917, 27 states passe] 
laws imposing maximum hours on women’s work, and most of these 
were enforced. The laws themselves tended to broaden in co 
as time went on. At the beginning of the period they usually ime 
posed only ten-hour maximums, but toward the end they often 
prescribed eight-hour days. There was also a strong tendency ip 
restrict or forbid night work. The restriction on women’s hous | 
was paralleled by a movement to limit child labour or abolish i 
outright. During 1909-14, when this wave of legislation was at its 
height, the percentage of manufacturing workers with full-time 
weeks in excess of 55 hours fell from 69% to 49%. It is likely 
that the aforementioned legislation made a sizable contribution 
to this result. 

In addition to passing laws governing women’s hours, a number 
of states made declarations of public policy regarding men’s hous 
on public works. These laws, which also applied to government 
contractors, usually limited the working day to eight hours. 

Apart from legislative activity, the decline of the work wet | 
moved slowly prior to 1914. The American Federation of Labors 
eight-hour drive, which had bogged down in the 1890s, was nevet 
started again on a large scale. The general failure of unions t 
invade the manufacturing industries greatly limited union influence, 

In the relatively few unionized manufacturing industries, th 
average standard work week declined from 54 hours in 1890 
fewer than 49 in 1915, a drop of about 10%, compared with a 6% 
decline in the hours of nonunionized manufacturing workers (fom 
62 to 58). From 1890 to 1915 the building trades, where unionist | 
was strong, cut standard weekly hours from 51 to fewer na 
(about 13%), but “all industry” workers’ scheduled weekly hous | 
dropped only 5 hours (from 58.4 to 53-5), or 9%. ee s 
relations are obscure; the association of unionism with | 
hours in the period 1890-1915 is clear. 

In the period 1915-20 the reverse was the case. Under eh 
sure of the wartime labour shortage, unionized and nonunt i 
industries alike were compelled to reduce weekly hours A a 
to retain their workers. In this period, the eight-hour stile 
a demand for which higher wages were not an adequate He an 
As a result, labour market competition compelled nonidan | 
facturers to reduce average weekly hours more inks bt 
manufacturers did. Furthermore, the building see iit 
weekly hours had been fewer than 45 in 1915, reduce oughly ot | 
this period by an average of only about 1 hour, or t york 
quarter of the decline in the hours of nonunion Ae ee ae | 

World War I was the period when the eight-hour P aid 
week became standard in U.S. factories. In 1914 on ess! 
factory workers worked a standard week of 48 hou! tht 
1919, 48.7% worked 48 hours per week or less, i 
was true of 51.7%. The coal miners also achieve! ae 
during this period, and in 1916 the federal gove ith come 
the Adamson act establishing a basic eight-hour one ulin 
sation for overtime, on railroads. This law was fer eo 
of a prolonged campaign by the railway unions am 
forestall an imminent major rail strike. altered pete | 

In Great Britain hours of work were not erent eight out 
the mid-1870s and 1918, despite a campaign fort dan el thou | 
that began in the 1880s, In 1909 parliament passe E 
day law for coal mines, but otherwise little chenar i 
the beginning of 1919. At that time the are hortet | 
building trades renewed their prewar demands oe Ge 
week and succeeded in reducing it to about 47 ho ioni iy 
operatives, iron and steel workers and most nn EP the Art 
also obtained approximately a 48-hour week du 
of 1919. 

Although the 48-hour week had bec 


adwy i | 


ome practically ™ 
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Australia by the end of the roth century, the unions continued to 
ush for still further reductions in hours. In 1913 the building 
tradesmen were awarded, through arbitration, a 44-hour week. 
‘This opened the way for a general drive toward the 44-hour week, 
which continued through the war and after. During the 1920s 
there was slow but steady progress toward a general 44-hour week, 
vith both state legislation and awards of the Federal Arbitration 
tribunal playing ma jor roles. It is worth noting, however, that 
in the "208 and ’30s Australian workers lost the very substantial 
advantage over others, with respect to hours, that they had en- 
joyed at the turn of the century. 

The 1920s.—The 1920s saw only moderate changes in weekly 
hours in the United States and none at all in Great Britain, In 
the depression of 1920-21 U.S. unions lost many members, and 
some employers tried to withdraw the newly achieved 44- or 48- 
hour week. While the more strongly unionized trades successfully 
resisted this campaign, the work week of many manufacturing 
workers was lengthened during the decade of the 1920s. Between 
1921 and 1929 the percentage of manufacturing workers having a 
standard work week of 48 hours or fewer decreased from 51.5% 
to 45.5%. There were crosscurrents, however; for the more 
fortunate workers, notably in the building trades, the five-day 
week had become common by the end of the 1920s, and very long 
weeks of 60 hours and over diminished. The outstanding case of 
the latter was the abandonment by the steel industry in 1923 of 
the 12-hour day and the “13 out of 14 days” work schedule; this 
was replaced by the basic eight-hour day, with payment for over- 
time, 

During the. 1920s most European countries made substantial 
gin toward achieving the 48-hour week. Prior to 1914 the 60- 
hour week or longer was common on the continent. In the social 
upheavals that followed World War I, most of the newly created 
countries, as well as France and Germany, adopted eight-hour-day 
laws in 1919. 

Many of these countries also signed the international conven- 
tion, sponsored by the newly formed International Labour organi- 
uation, which declared the eight-hour day or 48-hour week to be 
‘standard at which to aim. (In 1935 the International Labour 
organization adopted a convention embodying the principle of the 
40-hour week, but as this convention was ratified only by New 
Zealand it never went into force.) Enforcement of the eight- 
hour laws in Europe was poor, and the exceptions permitted were 
Numerous, It was not till the end of the 1920s that the 48-hour 
Week became widespread, and in 1930 many exceptions still existed, 
‘Specially in France, 
i After 1929.—The depression that began in 1929 caused a drastic 
E in the weekly hours worked in all countries. This did not 
ve any lasting effect upon full-time hours in Great Britain or 
A but it caused a drastic and permanent reduction in the 
ndard work week in the United States. During the early 1930s 
fi of shorter hours encountered little Klimt to 
argument that technological progress had destroyed millions 
oa and that it was secon to SRIF the work.” This phi- 
footed Was found in the various codes of “fair GERAR 
W under the National Industrial Recovery act of 1933. Mos 
required a 40-hour, five-day week. Although the law was 
ted unconstitutional in 1935, its hours’ provisions remained 
ic of standard U.S. labour practice. In part, this was attrib- 
to the fact that in the years 1935-39 labour was plentiful 
ies had no strong incentive to lengthen the work week. 
i Hales actor was the growth of unions in the wer ve 
Tork wa Hn 1936-38: had employers attempted to we = 
thong bs during those years, it would only have, ped pei 
Ma the ieman campaigns. Still another, though minor, iep 
ik ewe of a 40-hour requirement for governmen' 

Whatever’ by the Walsh-Healey act of 1936. pau a 
he work r employers might have done eventually : Sad 
Rds act Pae was effectively blocked by the Fair Labor St ad 
hidat (FLSA) of 1938, which replaced the invalidated Nation: 
Recovery act. Among other things it virtually Le 
tall p. € Bbour, established minimum wage rates and require 
Ours in excess of 40 per week should be compensated at 


a 


759 


14 times the standard rate. The law applied to the major part of 
the economy, though such important sectors as retail trade and 
agriculture remained practically uncovered. 

The Fair Labor Standards act did not establish a maximum 
work week of 40 hours; it merely imposed a financial penalty upon 
employers who hired workers for more than 40 hours, which had 
the effect of deterring the use of overtime without prohibiting it. 
Because of the overtime pay requirement, workers who wished to 
work more than 40 hours per week at straight-time rates were 
prevented from doing so on their “main” job, but after 1940 it 
was usually possible for such persons to get extra jobs to earn extra 
income. In the early 1960s about 5% of the U.S. labour force 
had more than one job, the percentage appearing to vary inversely 
with the state of the labour market. 

In France the popular front government of 1936 enacted a law 
establishing the 40-hour week with no change in weekly wages. 
As a result of this law the government by decree set wage levels 
and the 40-hour week for individual industries. One result of the 
law was to make 40 hours the effective work week in France, a 
condition that still existed in the early 1960s. 

Canada also had a 40-hour week by the early 1960s but most 
other industrialized countries had a 48-hour week. In Latin Amer- 
ica, for example, the 48-hour week prevailed in such countries as 
Mexico, Brazil, Chile, Uruguay, Venezuela, Peru and Colombia. 
In Europe the 48-hour week was established by law or collective 
bargaining in Belgium, Denmark, Norway, Sweden, Italy, Spain 
and Portugal. 

Conclusion.—The long-run trend in the hours of labour has 
been downward. Despite the spectacular developments connected 
with legislation and union activity, the prolonged growth of per 
capita real income has been the major force behind this trend. 
That is, as workers’ incomes have risen they have come to want 
more leisure in which to enjoy it. 

The demands of unions, sometimes for higher wages, some- 
times for shorter hours, and the related pressure exerted upon 
legislatures to limit daily or weekly hours ultimately reflect the 
choices of individuals within and without unions and are not 
separate forces. Union bargaining power and legislative enact- 
ment at times accelerated the decline of weekly hours, but it is 
unlikely that over a period of a half century their influence has 
been predominant. 

See Lasour Law; see also references under “Hours of Labour” 
in the Index volume. 

BrsuiocrapHy.—J. R. Commons and associates, The History of 
Labour in the United States, 4 vol. (1921-35) ; H. A. Millis and R. E. 
Montgomery, Labor's Progress and Some Basic Labor Problems (1938) ; 
G. D. H. Cole, A Short History of the British Working Class Movement, 
1789-1947 (1948); United States Department of Labor, Bureau of 
Labor Statistics, Hours of Work and Output, Bulletin No. 917 (1947); 
Colin Clark, The Conditions of Economic Progress, 2nd ed, (1951); 
W. S. Woytinsky and associates, Employment and Wages in the United 
States (1953); International Labour Office, International Labour Re- 
view, “Repercussions of a Reduction in Hours of Work,” 74:23-45 (July 
1956); United States Department of Labor, Bureau of Labor Statistics, 
Monthly Labor Review, vol. 79, no. 11, pp. 1263-80 (Nov. 1956) and 
vol. 85, no. 3, pp. 249-257 (March 1962). (M. W. R.) 

HOUSATONIC, a river in southwestern New England, origi- 
nates at the confluence of the east and west branches at Pittsfield, 
Mass., flows southerly for about 148 mi. through Massachusetts 
and traverses the breadth of Connecticut to Long Island sound. 
Its mouth is four miles east of Bridgeport, Conn. Several hydro- 
electric plants utilize the drops of 959 ft, in the first 119 mi. to 
Derby, Conn. Below Derby the river is tidal for about 12 mi. 

The basin is a major centre in the production of brass, copper 
and clocks in the Connecticut communities of Waterbury, Torring- 
ton and Ansonia; electrical and other products are produced in 
Pittsfield, Mass.; hats are produced in Danbury and rubber and 
chemical products are made in Naugatuck, Conn. (A. S. CN.) 

HOUSE, EDWARD MANDELL (1858-1938), U.S. diplo- 
matist and confidential adviser to Pres. Woodrow Wilson, was born 
in Houston, Tex., on July 26, 1858. His father had come to Texas 
when it was still under the Mexican flag and had become a pros- 
perous planter and export trader in Houston. The younger House 
attended school in England and later studied at Cornell univer- 
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sity, Ithaca, N.Y. After extensive travel in Europe he returned 
to establish his permanent residence in Austin, Tex. Financially 
independent, he turned from cotton planting and banking to polit- 
ical activities. He refused all opportunities to hold public office, 
but served as an intimate political adviser to successive governors 
of Texas from 1892 to 1904. Gov. James S. Hogg appointed him 
to his staff with the title of colonel, and he was always thereafter 
popularly known as Colonel House. 

House early assumed an active role in Woodrow Wilson’s presi- 
dential campaign of 1912 and immediately won the confidence and 
affection of the new president. He refused any cabinet position for 
himself, but came to be regarded as Wilson’s “silent partner” in 
all administrative and political matters. His personal influence 
with cabinet members and congressional leaders served powerfully 
to promote Wilson’s legislative program. House was deeply con- 
cerned with problems of foreign affairs and through close contact 
with U.S. ambassadors abroad and personal intimacy with impor- 
tant European statesmen he acquired broad influence in this field, 
After the outbreak of the European war in July 1914, he was recog- 
nized as Wilson’s chief agent in all matters of foreign relations. 

Under the president’s direction, House actively explored every 
possibility of mediation among the European belligerents, visiting 
London, Berlin and Paris early in 1915 and again in 1916. In Feb- 
ruary of the latter year he drafted with Sir Edward Grey, the 
British foreign secretary, a memorandum proposing peace negotia- 
tions and promising that if Germany refused a conference or re- 
jected terms calculated to ensure a just settlement, the United 
States would enter the war on the side of the Allies to enforce 
‘such terms. This memorandum was approved by the president but 
the Allies failed to take advantage of the prospective offer. None- 
theless, the House-Grey conversations carried important conse- 
quences. They led Wilson to sponsor active U.S. co-operation in 
an organization for the maintenance of world peace; they helped 
to place the ultimate intervention of the U.S. on high moral 
grounds, 

United States participation in the war brought a vast enlarge- 
ment of House’s role. He co-operated intimately with the war 
missions of the Allies to the United States. He headed the U.S, 
mission to the Inter-Allied conference in London and Paris in Dec. 
1917 that led to co-ordination of Allied effort in the fields of 
finance, supply, tonnage and manpower. The president turned to 
House for advice in drafting his war aims speeches, especially that 
containing the fourteen points. In the autumn of, 1917 heien- 
trusted him with the organization of an American program for the 
peace conference. 

When the Germans requested peace negotiations in Oct. 1918, 
Wilson chose House as his representative in the inter-Allied con- 
ferences where the reply to the German appeal was formulated. 
In this capacity House won a diplomatic victory of the first im- 
portance in persuading the Allied chiefs of state to accept Wilson’s 
fourteen points as the basis of the ultimate peace settlement. The 
German surrender was thereby facilitated and for the first time 
the Wilsonian program was given formal recognition by the Allied 
states, 

With the arrival of Wilson as an active participant in the peace 
conference, the role of House became that of general assistant to 
the president, who named him one of the five U.S. commissioners. 
House sat with the president on the commission that drafted the 
covenant of the League of Nations. His influence was pervasive 
and his share in the settlement of critical issues important; but 
the ties that held him to the president were gradually loosening. 
House was a realist and served as the apostle of compromise. Wil- 
son himself came to find the process of compromise unavoidable, 
but it was extremely distasteful to him. His implicit confidence 
in House was weakened, perhaps unconsciously, and at the close 
of the conference the gap was becoming apparent. 

On the day of the signing of the Versailles treaty, June 28, 1919, 
Wilson and House parted, never to meet again. The latter re- 
turned to the United States in the early autumn after completing 
the organization of the mandates system in the League of Nations. 
He received no invitation to visit Wilson, who by this time was 
desperately ill and physically helpless. Those close to the presi- 
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dent were not friendly to House and permitted nothin to br 
the two together. The letters that House wrote imei a 
compromise with the senate in order to save the League we fy 
acknowledged. Thus without any dramatic incident the fri a 
lapsed. 

The personal influence of House in national and in. world afy; 
continued long after the separation from Wilson. He manta; 
his intimate friendships with European political and intellectu] 
leaders such as Grey, Balfour, Paderewski and Clemenceay, H 
set forth his political ideas in numerous articles which Ta 
more accurate impression of his philosophy than the fanciful nove) 
he published anonymously in 1911, Philip Dru: Administrator, h ) 
1921 he edited (with Charles Seymour) What Really Happened 
at Paris, a series of essays by members of the American delega 
tion at the peace conference. - House’s activities and personal con 
tacts in his later years were only slightly curtailed by uncertain 
health, but in the summer of 1937 he was grievously weakened by 
an attack of pleurisy. He died in New York, March 28, 1938, 

BreriocrapHy.—Charles Seymour, The Intimate Papers of Colon! | 
House, 4 vol. (1927-28) ; Arthur D. Howden Smith, The Real Coll | 
House (1918) and Mr. House of Texas (1940) ; George Sylvester Vier. 
eck, The Strangest Friendship in History (1932); Alexander and July 
ette George, Woodrow Wilson and Colonel House (1956)... (C. Sex) 

HOUSE: see House DESIGN; RESIDENTIAL ARCHITECTUN 
APARTMENT House; DWELLINGS, PRIMITIVE. 

HOUSEBOAT. In its simplest form a houseboat consist 
of a cabin:of one or two rooms built on a flat-bottomed scow, draw 
ing only from 12,to 24 in, of water and usually. witha platform 
or porch at either end. In the eastern hemisphere, the houseboat 
is an established institution as the residence for a number of it 
habitants, because of overcrowding. In the west such boats are 
found in great numbers on small rivers or streams, especially where 
there is good fishing and shooting, on the shallow waters of inland 
lakes and on the numerous harbours along the coasts. When ut 
as summer homes, houseboats have been developed into quit | 
elaborate craft, having four or more rooms, with a broad porch ot 
veranda on top protected by awnings, the hull construction sil 
retaining the characteristics of a flat-bottomed scow, having 
stability, In this form the boats have no motive power A have 
to be towed from place to place when it is desired to change thet 
position, x 

With the introduction of the internal-combustion engine; powt 
houseboats were developed and became popular beent 
could be moved from place to place easily, and combin ai 
roominess and comfort of the houseboat with the convenient? 
the power cruiser. They are for the most part screws driven i 
range in length from 45 ft. to 100 ft. or more, Beingo lat 
draft, they have living quarters in the superstructure, T ‘ 
windows giving plenty of light and ventilation; they als 
broad decks, making ideal summer homes. el 

In the United States many of these power houseboat mi south | 
in northern waters during the summer months and ta i Gul 
under their own power, to be used in Florida or ia S) 
coast during the winter months. oe poes 

HOUSE DESIGN, in this article, refers to pull, 
through which a single-family dwelling is planned EE val 
formation about the fundamental principles of bugs vant i 
found in ArcmITecTURE. The reader. will also An 
formation in INTERIOR DECORATION and LANDSCAPE 
TURE. 


GENERAL CONSIDERATIONS 


i ani 
The Site.—A house must be attached to a piece of and ad 
decision as to which piece of land is as important 2 e 
the house itself. The design of the house can only Oe Be 
environment within the house walls: the enyironf ily abot 
walls is determined by the neighbourhood. ca resent ai 
build or buy a house will want to evaluate both thee af the ne 1 
future character of the neighbourhood. The sa onside, | 
bourhood to other parts of the city is an importer ential bil 
The orderly and controlled development of re gulationsi v 
may be greatly influenced by zoning and planning "Regulation 
absence should be regarded as a danger signal. \ 
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have a great effect on the surrounding neighbourhood, as well as 
on the particular house to be built. Schools, churches, paved roads 
and highways are obviously of fundamental importance. Water, 
slectricity and sewage disposal should be available at the house 
site; Jong connections may be subject to future assessments. Local 
government and fire and police protection affect the value of prop- 
erty. Taxes should be examined and the probable annual tax bill 
timated. 

Pi evaluating the particular piece of land to be built on, soil 
conditions are important. Building lots with rock or water below 
gade can cause additional expense and hardship in a building 
operation, Subsurface conditions can be determined by investigat- 
ing neighbouring building operations. If there is a water problem, 
the possibility of economical drainage by gravity should be con- 
sidered. Clay- and water-bearing shale which hold water instead 
of carrying it off are potential hazards. If there is rock below 
grade, money may be saved by shifting the position of the house 
on the site or by reducing the size of a cellar. Soil conditions 
must be known before the house is designed to avoid unexpected 
expenses. If there is any question about subsurface conditions, 
test pits should be dug or borings made; their cost is not great 
and may be recovered many times over. 

The character of the site will in part determine whether a cellar 
should be built. Cellars have been prevalent in northern climates 
and were virtually a necessity when gravity heating was used. 
However, the storage space in a cellar can usually be more ad- 
vantageously placed above grade. There is little reason for build- 
ing a cellar today, unless the site makes it easy. 

An accurate survey of the property is essential for legal pur- 
poses, for the design and for construction operations. The survey 
forms an important adjunct to the deed. It should be made by a 
legally recognized surveyor, If there is any easement (q.v.) on 
the property it should be noted. For example, an easement may 
have been granted to an electric light company to string power 
ie the property, and a house would have to be built so as 
mt to interfere with them. Another example is that known as 
ae lights (q.v.) in England, involving rights to natural pa 
ome New England farms have easements for roads over W icl 
wood from back lots was carried. 

: It the house site is at all irregular in surface the survey should 
indicate the differences in level. Levels are measured at regularly 
paced points over the property; the points are plotted and those 
of identical height are connected with contour lines. Differences 
me level can be deceptive to the eye. On simple sites a 
ew readings with an eye level will suffice, but it is important to 
“ae exactly what slopes there are on the property. A well- 
ae house will belong to the land; by working with natural 
tion Sie architect can build a house of character and distinc- 
Maea: irregular site can insure an interesting design; changing 
articular characteristics of a site often results in banality 
eee irom is another ee result of taking ad- 
e inherent possibilities of the site. 
ae Ac Belare the site is selected, and certainly penre 
Eai esign work proceeds, a program should be SR o 
spy the h ar requirements and tastes of the family who will oc- 
Mon ouse. Even within one locale there are wide differences 
tt e, family size and way of life. A designer must under- 
and the needs and i lore 
Wa 4 preferences of a family before he can exp 

YS of satisfying them, 
ho starts with a statement of space needed and funds 
dearly y me two factors often conflict, but they on = 
toms, SAN ed. The space needed, especially the number 0 T 

in relate directly to the number of members of the family, 
fore eae Part, size will be determined .by amenities. serie 
been itech of life should be analyzed and set down; it may have 
a Y unconscious until the writing of the program. a 
live, He Fe should state the members of the family, how t Gi 

elon ee, expect to live. Children grow up and ata 
™aterials Ee but houses are made of rather ine ae 

ey live: t, amilies differ in the degree of formality wi ni S 
tam fort astes vary widely. These should be stated. The p 

he house will almost invariably need disciplining, a nec- 


& 


and 
vant; 


Bo 
= 


Vail 


a 


DESIGN 


essary step when ideas are translated into bricks and mortar. But 
it is well in writing a program to start with ideal objectives; some 
are bound to come through and add distinction to the final results. 
The program will have to state whether the living room is to in- 
clude dining space; the kitchen must be characterized and needed 
equipment listed. Number and sizes of bedrooms, closets, baths, 
storage spaces, and special spaces for family vocations and avoca- 
tions should be listed. 

There will be elements in the program which will not have to 
be listed since they are common to well-designed houses in a par- 
ticular area. Local climatic conditions have considerable influence 
on design, as do availability of materials and craftsmen. These 
are important parts of the program, though they do not have to 
be spelled out in each case. A well-thought-out program will help 
produce satisfactory results as much as the careful selection of 
the site. Both are necessary before the house can be-planned. 

Planning.—It is well to work with floor plans before turning 
to such photogenic architectural details as doorways, porches and 
fireplaces. - A well-organized plan can result in satisfactory ap- 
pearance as well as efficient use. Although there are many books 
and magazines full of house plans, there never has been a perfect 
one. But good plans result from careful study of various solutions 
to a clear program; with study, the preferred solution emerges. 

The great change that has taken place in house planning during 
the 20th century is in the openness of the plan, Small northern 
European or New England houses of traditional style were com- 
pact; they had an inward look and the rooms were distinctly sepa- 
rate. The contemporary house throughout the world is more 
loosely articulated; interior spaces open into one another. A dis- 
tinct outward look is obtained through the use of larger areas of 
glass between indoor and outdoor living spaces. With houses of 
modest size simple, economical forms such as rectangles are still 
used. But however small the units, the contemporary trend is ex- 
pressed by joining the living and dining areas into a single space or 
by relating the kitchen and dining areas. 

There are two important factors in considering the size of in- 
terior spaces. A space has to be large enough for use; a well- 
designed room will take furniture well and allow for movement. 
If linear dimensions of walls are kept to multiples of four-foot 
units, there are some savings on construction where modular build- 
ing materials are used. Experience and ingenuity in planning are 
required if floor areas are to be kept within reason; the interior 
of a trailer is perhaps the ultimate in space planning. The second 
requirement of living spaces is that they be visually satisfying. It 
has become increasingly important as rooms have become smaller 
that they appear as spacious as possible. Economic pressures, the 
trend toward built-in furniture and the transposition of many 
activities from the home to automobiles or public places have 
contributed to the reduction in room size. Living rooms, for ex- 
ample, on utilitarian grounds now need to be only a fraction of 
the size that was considered a decent minimum at the beginning of 
the 2oth century. But contents that are adequate for use can 
leave our visual needs unsatisfied. Screen walls that let the sur- 
faces of ceiling and floor run visually uninterrupted do much to 
capture within limited volume the satisfaction of adequate space. 
Interior spaces, though densely planned and compact, are further 
enhanced visually by running the line of vision through glass- 
wall areas, reaching from floor to ceiljng into the garden. Rooms 
should be both efficient and visually satisfying; the openness of 
contemporary planning is a tool for the accomplishment of both. 

Kitchen planning has received much attention in the U.S. The 
kitchen has changed from an ample icebox inconveniently disposed 
toa streamlined galaxy of gadgetry; the housewife has been studied 
thoroughly, and every conceivable labour-saving device has been 
offered her, There is little to do in planning this portion of the 
house except to evaluate what is offered and decide how much is 
wanted. 

Templates of furniture, cut to scale and manipulated on proposed 
floor plans, are very useful. Beds should be free of windows and 
doors, and with room around three sides for the daily round of 
bed making. The extent of built-in cabinets must be determined. 
Drawers and shelves can often be concealed behind walls, freeing 


761 


762 


valuable floor space. Circulation spaces such as halls, vestibules 
and corridors can be kept at a minimum through a careful study 
of relationships. Living and circulation space should be distinctly 
separated. The area around a fireplace should be kept clear of 
passageways; doors should be located so as not to encourage traf- 
fic through spaces furnished for sitting, conversation or quiet. 

The site must be studied and determined in conjunction with the 
planning of the house proper. Topography, garden location, out- 
look from windows and the points of the compass are important 
factors in the design of the house. Zoning regulations may limit 
the percentage of the lot to be built on and may state minimum set- 
backs from property lines. 

Throughout the planning process, projection of floor plans into 
the third dimension will be desirable. Often a simple model will 
be of value, built of cardboard or plasticine. The design process 
consists of continual adjustments made during the various stages. 

Finally, it is important that the best professional advice be 
sought in the design and construction of the house. The cost of 
such service, when competently given, can be recovered several 
times over in reduced construction costs, and greater satisfaction 
results from the use of a well-designed house. 

Appearance,—Most people start thinking about a house with a 
definite picture in mind, and the purpose of the design process 
is to arrive at a house that properly reflects the dweller's likes and 
dislikes. Houses in a specific historical style such as Georgian or 
Tudor are seldom designed today. The character of the present 
time is achieved by using the past for inspiration rather than imita- 
tion. (See also RESIDENTIAL ARCHITECTURE.) 

Proportion, material and colour are the fundamental factors in 
appearance, good or bad. The over-all proportions of the house 
are naturally related to room dimensions and ceiling heights. There 
are no universally accepted formulas for these relationships. 
Dimensions for projected rooms should be compared with existing 
rooms whose measurements are known and whose visual impact can 
be observed. Interiors are most satisfactory when spaces are 
clear and simple. Too many corners indicate bad planning and 
result in visual confusion and increased cost. There is a constant 
relationship between a clear program, clean planning, aesthetic 
satisfaction and financial economy. 

Small rooms can be made to appear larger by a number of de- 
vices. Properly scaled furniture and not too much of it, placed in 
a room designed with the furniture in mind, is the best way of 
achieving this effect. With open planning and the use of screen 
walls, rather than solid walls with doors, the eye can look beyond 
the limits of the immediate room; visual awareness of adjoining 
spaces gives a feeling of increased space. 

Colour selection is important, not only for its own effect, but 
also for its effect on space. Colour is greatly affected by both 
form and lighting. ‘The same pigment will look different on a wall 
opposite a strong light such as comes from a large window, than 
on a wall in shade. Colour has an important effect on apparent 
size. In general it can be said that light, cool colours enhance ap- 
parent size, and strong, warm colours reduce it. 

If the earlier planning stages in house design have been logically 
and carefully undertaken, the house will tend naturally and easily 
toward good appearance. Unfortunately, this tendency is not quite 
automatic and there is a constant need for modification until 
satisfactory appearance is attained. The mass of the house and 
its component spaces shouldbe pleasing. The over-all impression 
is greatly affected by the relationship of the heights of walls to each 
other and to their lengths. Also roof pitches and projections, such 
as porches or sun shades, greatly affect the appearance of the 
mass. 

The placing and sizing of openings is another critical considera- 
tion. The windows and doors must look well from the interior as 
well as from the exterior. Satisfactory functioning is also in- 
volved; windows must be sized and located for the best possible 

lighting and ventilation, and to provide good wall space for furni- 
ture. The pattern of light and shade created on the interior is 
of obvious importance, Size, shape and character are dependent 
on climate, orientation and structure. 
In a world where news flashes almost instantly around the world, 
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home owners are quickly aware of what is being built ¢ 
and there is a constant urge to copy what is admired, to 
without understanding it. The special qualities that are nf oft 
to particular regions are lost in this way. Local materials 1.4 
customs and local climates are factors that add distincti l| 
houses. Indigenous materials such as stone or lumber tg 
quarried or,cut in the vicinity add a special quality, particu 
when they have had the refining influence of long tradition, ‘Th 
architectural expression of a way of life in California ory 
Mexico properly characterized as a ranch house is anomalous g 
built in a New England village which has its own tradition, Qj, 
mates vary enormously throughout Europe and throughout the 
United States; a large glass area that is reasonable in the northern 
latitudes will tend to turn a house into an oven if used on the west 
side of a house in a southern area, 4 

Details should be consistent in scale. Too many materials op 
one house should be avoided; this admonition applies also tp 
colours. Simplicity is important; emphasis of detail should be 
concentrated. Chimneys usually are made larger for visual reasons | 
than they need be. In the last analysis, appearance is a produ | 
of taste. In building, good appearance comes from good taste thit 
is trained and disciplined. ji} 

Estimating.—Unless there is a constant and clear understand. 
ing of what designs under consideration may cost, a great deal d | 
time and study can be wasted. It is important that there bem | 
early and continuing consideration of this factor. E 

As a rule of thumb, a unit cost per cubic foot can be assumtd 
and then multiplied by the cubic contents ofthe projected howe | 
in its various design stages. - Such unit costs are available aa 
result of local experience. With the tendency to reduce or elit 
nate cellars and attics, it can be understood that a cubic figut | 
unit becomes less valid. By changing from a pitched to a ft 
roof and thereby eliminating a large attic, the cubic contents CF 
a house would be materially reduced, while the cost of the hout 
which would still have the same amount of living space, 
be proportionately changed. 

A beter meet is to Stina on the basis of floor space, wiht 
unit price per square foot. This method probably comes ost 
to reality, since floor space is what has most value. A price pe 
square foot will vary, with quality of construction, type ota, 


a 


z 


communities where building goes on. 
the house proper and to add lump sums for elements 
and porches. As the design becomes more precise, 
mates; a firm price or controlling estimate may be sect! 
construction. 

To the estimated cost! of construction of the house, ee 
are added for cost of land, utilities, legal fees, cost © re 
and architect’s fee. Landscaping and finished grading 
be provided for as do any other special requirements. capil | 

Financing.—A house usually represents the greates! y 
expenditure that a family ever makes and it is customal 
for in major part through mortgage loans. A use been 
paratively simple home mortgage finance structure ye e Fede 
lished in the U.S., largely through the operations 0 gene 
Housing administration. The FHA was established asa 3 
the federal government to insure mortgage loans ma * gad 
institutions such as banks, insurance companies, ani supervises t 
loan associations. It also establishes standards ands ich jas 
quality, location and marketability of houses on wl ‘ 
loans are made. 

The general practice on mortgage lo: 
or not, is to limit financing to a single loan, n 
mum percentage of the value of property. 
within the capacity of the family’s income, a sound 
larly over a period of years. The provisions are ep 
borrower as well as the lender. In order to equalize 
over the time of the mortgage, the amount of eac a 
the repayment of the loan is less during the earliel 
interest is high, but it becomes greater as interest 
crease on the diminishing balance. 


sihat jod, some 
The cost of the house during the amortization pev™ 
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called a rental equivalent, includes interest and amortization of 
the mortgage, taxes, insurance, maintenance and repairs. - It is 
generally accepted as sound principle that the total of these charges 
should not exceed one quarter, or preferably one fifth, of the 
family income. Another rule of thumb for use in preliminary 
budgeting is that the cost of the house, including land and all other 
capital charges, should not exceed much more than twice the 
amual income of the family. This is a flexible rule, due to varia- 
tions in interest rates, amortization periods and construction costs. 

The development of house design has been discussed primarily 
from the point of view of a family building its own house, but 
the statements also apply to the development builder who is de- 
signing houses to sell or to rent, It is not always wise or expedient 
fora family to build or to own a house, and in many instances 
rental will be preferable. Furthermore, there are desirable types 
of housing other than single-family residences, such as attached 
tow houses, garden apartments and multistory apartment build- 
ings, Similar principles of good design procedure apply to all 
these. 

Professional Services.—The design and construction of houses 
isan intricate process requiring competent professional advice. 
Most countries and all the states in the United States have laws 
licensing and regulating the practice of architecture. It is often 
very difficult to apply the professional services of the architect 
to a single small house. This can be indirectly done through 
the development builder who is able to portion the time and cost 
of architectural services to a number of houses which are sold or 
rented individually, Often the services of an architect can be 
made available for the builder of a single small house on a limited 
basis, But whatever the procedure, the design of a house is a 
science and an art. It requires practical experience, technological 
understanding and visual sensibility. See also ARCHITECTURAL 
ENGINEERING, 
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Materials.—Technology has produced a multitude of building 
materials that were unknown only a few decades ago. The home 
builder is deluged with a wealth of choices for almost every ele- 
ment of the building. 

The structure of the house is not a complicated engineering 
problem, „Loads are modest, spans are seldom great and two or 
three stories is the limit for height except for apartments. Bearing 
mls of masonry, such as brick, stone or concrete block, and 
tamed walls of studs, usually of lumber but sometimes of steel, 
tte the two basic alternatives. 
en asonry walls are economical where the materials are indig- 
hss Since they are too heavy to ship long distances. In northern 
fies, climates they should be furred between masonry wall and 
cat finish to prevent passage of dampness. Stone requires the 
an amount of labour. Brick can look well painted; concrete 
Walls heeds to be well made and carefully laid: Masonry bearing 
ica ay ah the almost universal method in Europe and Latin Amer- 

yi ate widely used in the U.S. 
ol hpt lopment in the U.S. of the balloon and platform type 
Used p er frames followed the earlier post and lintel construction 
Y the settlers. Frame construction is remarkably strong. 
i of a nominal two-inch thickness (actually finished to one 
ma ehths inches) and a nominal width of four inches is 
Y used for studs, and a depth from six to twelve inches for 


“a and roof rafters. The basic module for spacing is 
ave yt sitteen inches, At all framing points it is important to 
Wood do equal depth of wood at right angles to the grain, since 
titlement Shrink in that direction and shrinkage can cause uneven 
traditio a cracks in walls and bumps in floors. The frame was 
pl Rees ly sheathed on the outside with one-inch boards and 
take rea the inside, There are now various sheet materials 
the place of sheathing and plaster. (See CARPENTRY.) 
eg aam; which is used in plaster, is made into Boewicet 
eet lon, 8ypsum board, usually four feet wide and at en eig 
dy A By masking the recessed joints with tape and Se 
tained interior finish that is economical and satisfactory is 0b- 
* the elimination of the great quantities of water needed 


for plaster, together with the saving of labour and time, has led 
to wide use of this and other dry sheet materials such as plywood 
for interior finish. 

Plywood (q.v.), made from wood veneers glued together with 
the grain alternately at right angles, is strong and durable. Con- 
siderable structural strength in relation to weight is characteristic 
of plywood made from Douglas fir, and considerable beauty can be 
obtained with the use of a variety of woods. Plywood finishes in- 
clude exotic grains from the far east, hardwoods such as oak and 
walnut from Europe and the Appalachian regions in the U.S. and 
mahogany from Central America. 

Gypsum board can be waterproofed and used for exterior sheath- 
ing, as can plywood. Plywood for exterior finish is made with 
waterproof glues. Boards of cellular fibres pressed into rigid 
sheets have structural value for wall sheathing and interior finish, 
as well as insulation value against heat transmission. 

Wood flooring is available in oak and other traditional hardwoods, 
in addition to composition floor materials, including rubber tile, 
asphalt tile, cork composition and linoleum. Ceramic tile is avail- 
able for floors and walls. Sheets of synthetic resins (plastics), 
having various properties, are available for floors and walls, as 
well as for counter tops and trim. 

For exterior finish, brick veneer over wood framing is highly 
satisfactory, sometimes giving better insulating value and weather 
protection than solid brick masonry. Wood clapboards and shin- 
gles, flush boarding and asbestos siding are other possibilities. 
Asbestos siding is made of lapped strips of asbestos cement board, 
which is also available in large sheets. This fire resistant material 
is made of portland cement reinforced with asbestos fibres. There 
is also a process by which wood is ground and pressed into a hard 
board of good finish and strength. A variety of sheet materials 
of good properties have been made from waste wood products. 

Roofing materials include the traditional wood shingles, slate 
and tile, as well as the newer asphalt and asbestos shingles. As- 
phalt shingles are made of asphalt impregnated felt, surfaced with 
slate or ceramic granules to give colour and protection, Aluminum, 
copper, stainless steel and galvanized steel are available for roofs 
as well as for leaders, gutters and flashings. For roofs that are 
flat, or practically so, built-up layers of felt in asphalt or tar, 
surfaced with gravel, are the standard. Walking surfaces of tile 
are available. 

The trend in building materials is toward larger, lighter and 
stronger building units which can be efficiently assembled at the 
job site. Building units the size of bricks are being supplanted by 
building units the size of wall board. 

Factory Fabrication.—The building industry was traditionally 
one of handicraft operations. Technological change has not been 
swift in comparison with many manufacturing industries, but it 
has been steady. Craft operations at the building site are being 
replaced by mechanized operations at the factory, and houses are 
increasingly becoming assemblages of factory-made elements. 
Windows and doors, once made and fitted by carpenters at the site, 
now arrive from a factory, fitted and finished with hardware and 
glass, ready to be set in place. 

Modular design (i.e., design in which the elements are dimen- 
sioned in combinations of a fixed unit) has led to standardization 
of elements, interchangeability of parts and increased possibilities 
for mass production, with resultant economies. A wide variety 
of mass-produced elements from which substantial portions of the 
house can be assembled are now available. Examples are kitchen 
cabinets and mechanical equipment and window and door units. 
Entire house assemblages are available from manufacturers and are 
being used to an increasing extent. 

Doors and Windows.—Flush doors of plywood veneers are 
gradually replacing the older paneled doors. A sliding door 
eliminates the floor area necessary for the swing of a hinged door. 
Glazed double doors can be used effectively for wide exterior open- 
ings; glazed sliding or folding exterior doors are often desirable 
in joining interior to exterior living space. Since correlation with 
hardware is important for smooth operation, these units are usually 
factory assembled. (See Door.) 

The traditional types of window are double hung and casement. 
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Originally made in wood, they are now also in various metals. The 
double hung window is economical, easy to operate and excellent 
for use in wood-framed houses, since it adjusts itself to shifts in 
the house due to lumber shrinkage. To insure easy raising and 
lowering of sash, good hardware is important. Double-hung win- 
dows are easily screened. 

The casement sash has the advantage of providing a complete 
opening, but it is more likely to warp if made of wood. Therefore 
it is usually made of metals which do not warp if properly treated. 
Steel sashes finished for long life without painting, and aluminum 
alloy sashes are widely used. Casement sashes are more easily 
made weathertight if they swing outward, but this requires inside 
screening, with under-screen operators. 

In addition to double-hung and casement windows, there are top- 
pivoted sash windows, which have the advantage of shedding the 
rain when open. They are made in groups with a common operator. 
Sashes that are centrally pivoted, either horizontally or vertically, 
are available, but offer screening problems. Sliding sash windows 
are simple to operate, particularly when made in metal. (See 
Winpow.) 

Window screens are made of copper, aluminum, stainless steel, 
plastics and galvanized steel. They can be replaced during the 
winter with prefitted storm sash. 

It is well to watch thickness of glass in relation to size when 
installing large areas of fixed glass. Various types of double 
glazing with an air space between help to reduce heat losses. 
Consideration should be given to both outlook and to orientation. 
The picture window is of doubtful visual value when facing the 
neighbour's clothesline, and it can act as a heat trap in summer 
if placed, for example, on a west wall. 

Considerable information is available about the relationship 
of house design to climate. Houses are, in one sense, filters be- 
tween human beings and climate. The design of a house should be 
such as to take advantage of some climatic impacts such as the 
heat of the sun on a cold day or a prevailing breeze in hot weather. 
On the other hand, during hot weather it is desirable to keep the 
sun off glass areas, This can be accomplished by orienting the 
house properly in relation to latitude, by placing glass areas on 
walls which the sun does not reach until low, and by using various 
shading devices. A canvas awning is an obvious shading device, 
but projections can be built as projecting cornices or porch roofs. 

Since the angle of the sun’s rays to the earth is greater in 
summer than in winter, houses can be designed to shade glass areas 
when the sun is high in warm weather and to let in the lower winter 
sun, The maximum benefit from sun and wind can be derived 
from proper design. The design of a house in Massachusetts will, 
of course, be quite different from that in Florida, in shape and 
orientation and in the size and location of openings. Working with 
natural forces substantially reduces heating bills in the north 
and the cost of air conditioning in the south. See ORIENTA- 
TION. 

Heating and Air Conditioning.—Man is usually most com- 
fortable when the air about him has a temperature of 70° F. and 
a relative humidity of 50%. To obtain this condition within a 
house is the purpose of heating equipment in cold weather and 
air-conditioning equipment in hot weather. A source of heat has 
to be provided, generally in the form of a furnace which burns 
either coal, oil or gas. It should be centrally located to minimize 
circulation runs. To distribute the heat from the furnace so as to 
balance temperatures throughout the house requires ducts or pipes. 
A simpler heat source is, of course, a stove or fireplace. 

In a warm-air system the air is heated by passing over a heat 
chamber surrounding the burning fuel and carried through ducts 
to outlets in rooms. Warm air naturally tends to rise and if the 
furnace is below the outlets or registers, the circulation of air 
can work by gravity, a most dependable source of energy. This 
requires, however, ducts that are constantly rising and of con- 
siderable size. By forcing the air with an electrically driven 
blower, ducts can be reduced in size and more control gained over 
the system. Filters are installed in the duct system to eliminate 

dust, and the air can be humidified. In warm-air systems the heat 
is transmitted largely by convection. 


HOUSE DESIGN 


Radiation is another method of heating, The sun heats b 
tion and, in a lesser way, so does any object the sun has hi i 
suchas astone bench at noon. Hot-water or steam-heati al 
utilize this principle; radiators are usually placed under a 
areas and hot water or steam is piped to them from the f gis 
A steam system maintains a temperature high enough feb) 
water into steam. The steam enters the radiators where jt ie 
while giving off heat and returns to the furnace as water toe y 
the cycle. A hot-water system operates at a lower ‘ome 
hence it is an easier, more pleasant heat than steam, but ite 
quires larger radiators. If the water can be pumped, higher ten. 
peratures are possible, with quicker response, and pipes may fe 
inclined downward. ; 

Radiators heat by convection as well as radiation, since a 
passes over the radiators and circulates in a warmer state, Radite 
tors can take the form of continuous elements between walls anj 
floor (baseboard radiation). While radiators usually are made of 
a heavy, heat-holding material such as cast iron, the steam or hit 
water may be passed through elements with copper fins, know | 
as convectors. The fins accelerate the emission of heat, largely 
through the movement of air across them. Convector type radia 
tion equipment can be recessed in the wall in less space than cat 
iron radiators. 

It is widely held that a true radiant heating system is the mat 
satisfactory physiologically, resembling as it does the action of 
the sun, It is accomplished by circulating hot water through 
heating pipes embedded in floors, walls or ceilings, thus heating 
large surfaces to relatively low temperatures. ‘The large surfa 
emit heat gently in contrast with the more intensive, concentrated 
sources of other systems, Radiant heat makes possible a lowe 
air temperature without discomfort. 

Radiant heating was used by the Romans in their baths, wil 
warm air in floor cavities as the heating agent. It has been used 
England for many years. Its possibilities are now enhanced 
cause low-temperature hot water can be circulated by pumps 
making for quicker response to temperature changes. » Any ont 
of the automatic heat sources can be used. Piping can her 
iron, steel or copper. There are alternatives as to the location 0! 
the radiant surface. If the pipes are in the floor, a concrete ; 
on grade acts as a substantial, heat-holding agent. It is import 


that the slab be insulated from the ground around hepa 
An advantage of pipes in the ceiling is that they permit higher te 
Reflective insulatiot 


peratures, and therefore quicker responses. a 

such as aluminum foil, should be placed over the aie 
Where there are large glass areas, auxiliary pipes in wa 
sometimes necessary. (See HEATING AND VENTILATION-) ied 

The cooling of houses in warm climates can be reel 
by proper design. Where mechanical means are used, the 
lies between a central system with ducts and separate tie can be 
If a warm-air heating system has been installed the duc! ‘aed 
used for cooling. A central unit can be conveniently ins! 
an attic. (See AIr CONDITIONING.) 

Proper insulation of a house adds greatly to comfo! Hi 
fuel bills. The roof is probably the most important P 
sulation. Double glazing of windows, most economic y ji 
storm sash, is desirable in cold climates. A warm foo stru 
to comfort. Rigid insulation board can serve both 


z h i f = wool; 
and insulation; Loose insulation is formed of rock | ital 
tions. It iSt 
warm side, S 


Sis 


vapour in warm air condenses when it reaches a CO 
the insulation. This renders the insulation 1” j 
moisture has a detrimental effect on structure eficient and 
fective insulations, such as aluminum foil, are € J) 
as vapour barriers. (See INSULATING MATERIAL 
Fireplaces.—The fireplace was an important © fi 
houses that has survived in all forms of mid at MaS 
though inefficient in its heat output, it is a SY ET one wal 
markably strong power. It is usually placed along pening 


Jement of 


t es, O t 
room, but it can also be located between two Te oil i 
both sides, or even in the centre of a room. Grea” des 
hould beal 


given to adequate chimneys since flue sizes S! 


' iş well to 
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relationship to the size of fireplace openings to provide good draft. 
plumbing.—The kitchen and bathroom should be located as 
dose as possible to each other in order to economize on supply 
and waste lines. Code requirements will set the standards in most 
communities. If the house is built outside any such jurisdiction it 
follow the code of a nearby town or city. Venting is 
important. Care should be taken to avoid back syphonage when 
a supply faucet contacts waste material in a basin or tub. The 
service line from the street, of generous size, should be placed below 
the frost line in cold localities. It is well to know the degree of 
hardness and acidity of the local water. If unusually hard, al- 
Jowance should be made for some future constriction from calcium 
deposits within pipes. Water-softening devices can control this. 

Supply lines to apie ok house roid generally of copper 
tubing, There may be local con itions which would indicate other 
materials, Waste lines have generally been made of galvanized 
steel and iron, with heavier lines of cast iron, Copper is used 
because it can be shop fabricated and it takes up less room in 
valls and floors than cast iron, which has projecting hubs and 
must be caulked and soldered on the job. 

Great technological advances have been made in plumbing. 
There is no valid objection to standardization in the design and 
arrangement of the three basic bathroom fixtures. Much progress 
has been made with respect to standardization and production of 
the elements of kitchen equipment. The same principles are being 
applied to factory fabrication and assemblage of supply and waste 
connections. (See PLUMBING.) ‘ 

Hlectricity.—The electric load of most houses has increased 
tormously as standards of lighting rose and mechanical and house- 
bold equipment multiplied. Wiring can soon become obsolete so it 
is well to provide for future increase of electric load. The power 
should come into the house at a convenient but inconspicuous point 
vhere the meter is installed. From the entry switch and panel box 
network of wiring leads to the fixtures and equipment. The wir- 
ing is occasionally run in rigid conduit, but more often consists 
of steel-armoured or plastic-covered cable. 

The network of wiring throughout the house is divided into cir- 
tuits, each of which is connected to the panel box, which in turn is 
tied to the service line from the power main in the street. The 
panel box has circuit breakers which shut off power to any line 
Which is overloaded or develops trouble. It is important to provide 
plenty of convenient outlets throughout the house into which lamps 
“a electric appliances can be plugged. There should not be too 
he z pase to a circuit, to avoid overloading, but outlets should 
eit able where they might be needed. A tangle of extension 

is hazardous. See also Home EQUIPMENT; RESIDENTIAL 

RCHITECTURE; ARCHITECTURAL ENGINEERING. 

Metiockapny.— Clinton H. Cowgill, Building for Investment (1951); 
ien aand T. H. Creighton, Designs for Living (1955); a . 
Oevay, Tene and the Art of Its Design (1953); Victor an 7 BA 
H, Callender Belon of Climatic Data to House Design (2959) MD 
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Female houseflies often deposit more than 100 eggs at a time 
on decomposing organic wastes such as horse manure or fermenting 
garbage. The eggs are slender, whitish and 0.8-1.0 mm. long. In 
her lifetime one female may produce 600 to 1,000 eggs; thus, where 
larval food is abundant, houseflies may become extremely numer- 
ous by late summer. The eggs hatch in about eight hours at 24° 
to 35° C. (75° to 95° F.), and the young maggots attain the first 
molt (shedding of skin) in 24 to 36 hours. Passing through two 
additional growth stages, the dirty-whitish maggots reach a length 
of about 12 mm. in four to five days after the first molt, then trans- 
form into pupae. Pupation occurs within the last larval skin 
(puparium), which contracts into an oblong shape, hardens and 
turns dark brown. When the adult fly has developed, it expands 
an eversible pouch (ptilinum) on its head, breaking the end off the 
puparium. Making its way to the open air, the fly spreads its 
crumpled wings, then takes flight, beginning the life cycle anew. 

When they fly from their filthy breeding sites into human habi- 
tations, houseflies may carry on their feet millions of bacteria and 
thus may contaminate human food, causing bacillary dysentery. 
It is thought that in this same way these flies act as vectors of ty- 
phoid fever, cholera, amebic dysentery and perhaps poliomyelitis. 
Control of houseflies is directed against both maggots and adults. 
Where garbage, manure and similar wastes cannot be made inac- 
cessible to flies, they are treated with larvicidal drenches or dusts. 
Residual insecticidal sprays remain effective against flies for sev- 
eral weeks. However, in many localities houseflies have developed 
resistance to chlorinated hydrocarbon insecticides such as DDT 
and Lindane and must be attacked with other compounds. 

The belief persists that the housefly from time to time will bite; 
however, it cannot, because of its soft mouthparts. This con- 
fusion arises from the fact that its near relative, the stable fly 
(Stomoxys calcitrans) , does bite and is often very annoying in rural 
areas. Other flies often seen in houses include large, noisy blow 
flies or bluebottles (see BLowr Ly), cluster flies, which sometimes 
hibernate in large groups in attics, and other species of Musca, 
some more numerous than the common housefly in Australia and 
parts of the tropics. 

See Luther West, The Housefly (1951). (G, W. Bs.) 

HOUSEHOLD, ROYAL. In all the medieval monarchies 
of western Europe the general system of government sprang from 
and centred in the royal household. The sovereign’s chief domes- 
tics, bearing titles suggestive of purely personal service, gradually 
became the great administrators of the realm. Thus, in England, 
with which this article is primarily concerned, the chancellor 
(q.v.; see also Lorp Hicu CHANCELLOR), originally merely the 
head of the king’s writing office, became, as keeper of the great seal, 
responsible for the authentication of all major state documents, 
and was, during the later middle ages, the principal officer of state. 
In France this primacy of position was achieved at about the 
same time by the constable (q.v.), who, originally the master of 
the stables, became in due course commander in chief of the army. 

In modern times members of the royal household no longer 
hold government office but are concerned only with the organiza- 
tion of the various royal establishments and with personal and cere- 
monial attendance on the sovereign. 


THE MEDIEVAL HOUSEHOLD 


The early English poems which recall conditions of the migra- 
tion age of the Anglo-Saxon tribes describe feasts in the ,king’s 
hall, where his praises were sung to the harp. As the migration 
age passed into the time of settled kingdoms the king’s household 
appears as the centre of government and his hall its focus. Fol- 
lowing their conversion to Christianity in the 7th century, Anglo- 
Saxon kings began to acquire a staff of learned clerks who could 
record their gifts to churches or to great men, the decisions of the 
king and his advisers and the laws of the land, Very early in Eng- 
lish history the royal household can be seen falling into three main 
divisions: the chapel with its staff of clerks, the hall where the daily 
life of the household was passed and the chamber (see CHAMBER, 
Krno’s) where the king could retire for sleeping and privacy and 
where his clothes, jewels and muniments were stored. A similar 
threefold division can be seen in all the royal households of the 
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new Europe and in the households of great magnates in every land. 

In England no one officer stood out as head of the king’s house- 
hold staff in the way that the mayor of the palace (g.v.) domi- 
nated the Frankish Merovingian court. The “discthegns, hraegl- 
thegns and birele,” that is, seneschals, chamberlains and butlers, 
to each of whom King Edred (946-955) bequeathed 80 golden 
coins, were his chief servants whom he regarded as deserving of 
equal rewards. No constable or marshal is mentioned in his will 
by name or office. But from his time until the end of the Anglo- 
Saxon period a considerable anonymity among officeholders can be 
seen. From the reign of Canute (d. 1035) the Norse loan word 
staller was used to describe a man who had a permanent office in the 
king’s hall without indicating his relative status or exact duties. 
The indefiniteness of this title in no way indicates any lack of 
organization in the households of the last Saxon kings. The king’s 
writing office, which can be traced back to the reign of Aethelstan 
(d. 939), was, indeed, the most efficient in Europe. It attracted 
foreign clerks to the king’s service and the Anglo-Saxon writ or 
royal letter had become an instrument of government, A success- 
ful royal clerk could hope to rise to a bishopric, but there is no 
adequate evidence that before the Norman Conquest the writing 
office was ever styled the chancery or its head the chancellor. The 
appearance of the chancellor at the head of an office called the 
chancery (from the cancella, or screen, which shut off the clerks 
from the main body of the king’s hall) is a development of the 
immediate post-Conquest generation, resulting from the immense 
pressure of work caused by the changes in land ownership after 
the battle of Hastings. 

No account of the household staff of the Norman kings was 
written down before the early years of Stephen’s reign (1135-54) 
when the Constitutio domus regis was compiled, Like the house- 
hold ordinances of the later middle ages it is primarily concerned 
with the daily wage in money and the allowance of bread, wine and 
candles due to each household officer, and ignores the fact that the 
less important royal servants generally held land of the king in 
serjeanty (qg.v.). The Constitutio begins with the royal chapel 
under the chancellor, who received the highest daily wage of all 
the king’s officers—Ss., whether he ate at the king’s expense or 
his own. His second in command, the master of the writing office, 
had formerly received tenpence, but Henry I had increased his 
wage to 2s. and given him appropriate additions to his allowance 
of bread, wine and candle ends. 

The king’s hall was under the care of two officers of equal rank, 
the seneschal (steward) and the master butler, who each re- 
ceived a standing wage of 5s, a day, but when they actually served 
in court and were fed at the king’s expense their daily wage was 
3s. 6d. Their two parallel departments provided food and drink 

through a series of officers carefully graded as to pay and allow- 
ances down to the man who counted the loaves, and the slaughterers 
who had no pay but “customary food” only. 

After the hall came the chamber under the master chamberlain 
(see CHAMBERLAIN), but beside him stood the treasurer, each of 
these officers receiving the same pay and allowances as the sene- 
schal (q.v.) and master butler. Below them were less well-paid 
chamberlains: the man who looked after the king's bed with a man 
and a packhorse for its transport, the king’s tailor and his bath 
man. The appearance in this household department of the treas- 
urer, head of the new financial department, the exchequer, shows 
that in origin the exchequer and treasury were regarded as house- 
hold departments, This does not mean that the treasure always 
traveled with the king, At Winchester a strong place had long 
been established for the receipt and custody of the king’s treasure, 
but it was staffed by household officers and was essentially a de- 
partment of the household. 

The Constitutio concludes with the two departments which be- 
tween them cared for the safety, peace, order and comfort of the 
household and for the king’s sport. The chief constable had the 
same pay and allowances as the master chamberlain, but the mar- 

shal (q.v.) had not yet achieved the higher rate. He had to keep 
the tallies (that is, the receipts) for all the gifts and liveries made 
from the king’s treasury and chamber and oversee the hearthman 
who made the fire in the hall from Michaelmas to Easter. 


HOUSEHOLD, ROYAL 


The framework and many details of this orga 
to some extent from medieval into modern tim 
Ordinance of the Household, bread, wine and a 
were still allowed to members of the household j 
their status. When the Constitutio was compiled th 
exchequer were still departments of the househol 
years later the enormous momentum of a develop 
carried them out of court and the household had 
create a financial and clerical department of its 
gradual appearance in Henry II’s reign of the d 
partment which received and spent money on h 
tional business. A generation later the wardrobe 
as a well-established department of the househok 
small or privy seal for the conduct of business y 
over any matter concerning the king or kingdom, 

The earliest household accounts come from John 
1216) and display the continual theme of public busin 
politics running through the household’s daily f 
of Henry III (1216-72) the king’s increasing dep 
wardrobe staff at the expense of the old great of 
exchequer and chancery, was one of the causes of 
but the barons failed to effect the reform of the 
they had planned. Edward I elaborated the o 
wardrobe so that able young men could regard 
desirable career, 

Already at the beginning of the 12th century 
hold officers, important barons in their own right 
great to perform their household tasks as a m 
But on occasions of high ceremony, and in p 
nation, there was fierce competition among the 
of the land for the right to discharge any hous 
they could claim by inheritance. At a mode) 
Anglo-Norman royal household for a moment 
to life. r 

Even parliament was in origin itself a develop 
household. When it began to appear in the 13th 
no more than a meeting of the king's council reinfo 
sentatives of the knights of the shires and the 
European kingdom was growing richer and then 
display before foreign ambassadors forced every. 
expenditure than his resources could easily allo 
late 13th century households were set up for royal ¢ 

The middle ages are punctuated by household 
1323, 1445, 1454, 1471, 1478) which by insisting ot 
strict accounting had the common aim of enablin 
his way. The Yorkist Edward IV (1461-83), @ 
the lands of Lancastrian rebels, succeeded in a 
economy and magnificence and his Tudor succes 
example, Their household ordinances of 1493, 
elaborated Edward IV’s reforms so effectively 
century the royal household was running on 
down. The semiofficial descriptions of England 
17th and 18th centuries provided the equivalent 
Almanack set out a royal household which in mi 
essentially that of the medieval sovereign. The 
of Queen Charlotte, wife of George III (1760-1 
to the six “dauncelles” who attended Margaret 


Henry VI (1422-61). 
THE ROYAL HOUSEHOLD IN MODE 


The history of the royal household in Eng 
19th century has been mainly one of reorg 
achieve increased efficiency. Formerly there 
lapping and confusion in the duties of the vi 
The prince consort undertook a thorough reon 
household in 1844, thereby effecting great econo 
ing various sinecures and other abuses. Furth 
made by King Edward VII and by subsequent 2 

In its main outlines, however, the househol 
same as it was in earlier times, the three pri 
being still controlled by the lord chamberlain; 
(gq-v.) and the master of the horse. Until 1924 thi 
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HOUSEHOLD APPLIANCES—HOUSE PLANTS 


were appointed by the prime minister, but since then, in practice, 
they have been appointed by the sovereign, subject to the proviso 
that they do not vote against the existing government. The treas- 
wrer, comptroller and vice-chamberlain of the household, who are 
always members of the house of commons, together with the lords 
in waiting, and the captains of the corps of gentlemen at arms and 
of the yeomen of the guard (q.v.) remain, however, political ap- 
pointments which change with the government, All other ap- 
pointments in the household are made by the sovereign. “7 

Perhaps the most notable feature of the period under review 
has been the increase in importance of the sovereign’s private 
secretary and his assistants. The office is an ancient one; but after 
the death of the prince consort (1861), who had virtually consti- 
tuted himself the queen’s private secretary, Queen Victoria and 
successive sovereigns have come more and more to rely on the 
help and impartial advice of their secretaries not only, in dealing 
with their immense correspondence on home and commonwealth 
affairs but in arranging and organizing the annual royal program. 
Inaddition to the private secretary there are two assistant secre- 
taries and a press secretary (first appointed by King George VI). 

The head of the household is. the lord chamberlain, who has an 
ofice in St. James’s palace under a comptroller and deals with all 
matters connected with ceremonial. He is also responsible for 
other departments, such as the ecclesiastical and medical house- 
holds, and for stage censorship, a survival from the time when he 
was responsible for court entertainments. 

The administrative duties of the lord steward are now carried 
out by the master of the household. . This was an office created 
by the prince consort and it took over and co-ordinated the some- 
what miscellaneous duties of the old Board of Green Cloth, The 
ee of the household is responsible for the staffing and adminis- 
ration of all the royal residences. 1 

The whole of the financial side of the royal household is con- 
trolled by the keeper of the privy purse (q.v.) and personal treas- 
wrer to the sovereign. He also deals with the sovereign’s charitable 
donations and subscriptions and administers the grant made to 
the royal almonry, although the ceremonial side of the latter, the 
annual distribution of the royal maundy (see MAUNDY THURSDAY), 
is carried out either by the sovereign in person or by the high 
almoner (an office dating from the 12th century and always held 
by a high ecclesiastic) and his assistants (see ALMONER). 

The last of the principal officials of the household is the master 
Of the horse, whose administrative duties are carried out by the 
crown equerry, -He is in charge of the royal mews and of travel 
nine Widest sense. One of the extra equerries, for instance, 1s 

captain of the queen’s flight, a service instituted by King Ed- 
Ward VIII on his accession to the throne. 

On all state occasions the mistress of the robes, always a 
nee, is in personal) attendance on a queen regnant; at other 

the ladies of the bedchamber and the ladies in waiting, to- 
oo the equerries, take their turns for being in waiting 
0 a rota, 
n here is a separate household in Scotland, and the consort of 

Queen regnant, the queen mother or dowager and the sons and 


Ughters of a sovereign also have their own howe a 
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HOUSELEEK, common name for Sempervivum, a genus of 
ornamental succulent plants, also called “hen-and-chickens,” be- 
longing to the family Crassulaceae (q.v.). About 30 species are 
known, some of which are hardy perennial herbs, and grow well 
in dry or rocky situations; the others are evergreen shrubs or un- 
dershrubs; fit only for cultivation in the greenhouse or conserva- 
tory. The genus Sempervivum is distinguished from the’ nearly 
allied Sedum by having six or more petals, whereas Sedum has four 
or five petals, 

The common houseleek (S. tectorum) was originally Eurasian 
but became widely distributed in Europe and was introduced into 
America. It is often met with in Great Britain on roofs (where it 
is sometimes planted to keep slates in position) and wall tops. The 
leaves are thick, fleshy and succulent, and are arranged in the 
form of a rosette, lying close to the soil. The plant propagates 
itself by offsets on all sides, so that it forms after a time a dense 
cushion or aggregation of rosettes. The flowering stalk, which is 
of rather rare occurrence, is about one foot high, reddish, cylindri- 
cal and succulent, and ends in a level-topped cyme, recurved at the 
circumference, of reddish flowers, which bloom from June to 
September: 

Sedum acre (stonecrop) is styled the little houseleek. S. arach- 
noideum, the cobweb houseleek, is often cultivated for ornament 
(see SEDUM). 

HOUSE OF REPRESENTATIVES: 
UNITED STATES. 

HOUSE PLANTS. From paintings and sculptures the prac- 
tice of indoor gardening can be traced at least to the early Greeks 
and Romans, who grew plants in pots and perhaps brought them 
into their homes. The older civilizations of Egypt, India and 
China also made use of potted plants but usually in out-of-doors 
situations, and for centuries the Japanese have carried on the 
dwarfing of trees and other plants for room ornaments (see Bon- 
sar). But the popular art of growing house plants did not re- 
ceive much comment till the 17th century, In the Garden of 
Eden (printed in 1660) Sir Hugh Platt wrote of the possibility of 
cultivating plants indoors. Shortly thereafter, glasshouses (green- 
houses) and conservatories appeared in England and elsewhere 
to house exotic plants (see GREENHOUSE). In the mid-19th cen- 
tury, in England and France, books began to appear on the grow- 
ing of plants in private residences, and the use of enclosed portable 
cases of plants. (wardian cases or terrariums) became popular. 
Since that time interest in house-plant cultivation has become so 
great that today few houses in civilized countries are without some 
form of plant life. 

Although hundreds of plants cam be grown successfully indoors, 
there are certain groups that, because of their attractiveness and 
relative ease of culture, are considered house plants par excel- 
lence. Such are the aroids (arums), bromeliads, cacti and suc- 
culents, sansevierias, ferns, begonias, palms and others, which have 
long been favourites in the home. Somewhat more demanding are 
the African violets, camellias, gardenias, geraniums (Pelargonium 
species), orchids and others, grown primarily for their flowers; 
they are dealt with in separate articles, 


i GENERAL CARE 


For success in growing house:plants it is impòrtant to select 
plants that will readily. adapt to the conditions present in a par- 
ticular indoor situation, This article presents only the basic 
knowledge of house-plant culture, chiefly of foliage plants; each 
species of plant will of course respond particularly well when 
given the special care that comes with experience. 


see CONGRESS, 


CULTURAL REQUIREMENTS 


The cultural requirements of house plants can easily be de- 
termined by a check of the original habitats of the various kinds. 
Some plants originate in the humid jungles of Malaya or the rain 
forests of the Amazon; others are found in the semiarid regions of 
Mexico or southern Africa. 

Light.—Some of the shade-loving foliage plants (aspidistras, 
India rubber plants, ivies, ferns and some philodendrons) can sub- 
sist for months and even thrive in darkened locations such as wall 
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pockets, niches, mantels or alcoves. Even in these cases some 
bright light—not necessarily direct sunlight—during a part of the 
day is desirable. Artificial light is often sufficient for some of 
these plants. Flowering plants, however, need much more light if 
they are to flower. Flowering of some kinds of plants can be 
regulated by the duration of exposure to light, natural or artificial 
(see PHOTOPERIODISM : Plants). 

The best place for growing most house plants is near a window. 
Southerly or westerly exposures are preferred for sun-loving plants, 
including flowering sorts (except- African violets and begonias, 
which do better in easterly exposures), cacti and succulents; north- 
erly or easterly exposures are best for shade-loving plants. Many 
bulb plants (hyacinths, narcissuses, tulips) can be forced in dim 
or even totally dark places, then moved into the light. 

Temperature and Humidity.—The proper levels of these 
two factors, so essential to success with house plants, are the most 
‘difficult to obtain in modern houses, especially during the winter 
months when most rooms are too hot and dry for the majority 
of house plants. Actually, the problem is more a matter of aridity 
than high temperature. When moisture in the air is constant, a 
rise in temperature is accompanied by a drop in relative humidity. 
A rule of thumb is to keep the temperature as low as possible, 
consistent with comfort; 60°=70° F. (15°-20° C.) is a good aver- 
age during the day, with a drop of 5°-10° F. (2°-5° C.) at night. 
African violets, poinsettias, cacti and succulents fare best in the 
high part of the range; cinerarias, cyclamens and most foliage 
plants respond best in the lower part. 

Humidity can be raised around plants by placing the containers 
on a layer of pebbles in a shallow tray in which water is held be- 
low the surface so that the pots are not resting directly in the 
water all the time. Occasional spraying with an atomizer, espe- 
cially during hot, sunny days, is helpful for glossy-leaved but not 
fuszy-leaved plants. A more expensive solution is to install me- 
chanical humidifiers. 

Potting and Soil Mixtures.—Pottery bowls and dishes of all 
descriptions serve as containers for growing house plants. Un- 
glazed pottery with drainage holes are generally preferred to 
glazed containers without drainage holes because the former afford 
better aeration of the soil. To aid in drainage and to prevent 
soil from washing out of the holes, gravel, stones or pieces of 
broken pot should be placed in the bottom of pots and other con- 
tainers; this rubble is frequently covered with a layer of sphagnum 
or peat moss. 

When, after a time, the soil mixture becomes depleted or en- 
crusted with an accumulation of salts, or the plant becomes pot- 
bound (i.e., the roots require more space to grow), repotting can 
be done. The plant, with its soil ball intact, should be transferred 
to a larger container and fresh soil mixture packed around the 
ball. Decorative boxes filled with sand, gravel or moss into which 
potted plants can be put ensure less drying of the containers; the 
boxes may be filled with a soil mixture and allowing for necessary 
drainage the plants can be grown directly in them. 

Some plants require a rich soil with much humus and decom- 
posed manure; others thrive in acid soil; and still others prefer a 
light soil mixture with much sand, Desert plants usually thrive 
in a light gritty soil composed of sand, gravel or other coarse ma- 
terial, while acid-loving plants benefit from a-greater amount of 
leafmold and peat moss. Generally speaking, most house plants 
will grow well in a standard mixture composed of good garden 
loam, peat moss and regular (coarse) builder's sand in equal 
amounts. (For soilless culture, see HypRoponics.) 

Watering.—Plants grown indoors require regular watering, the 
amount of water depending largely upon the type of plant, the kind 
and size of the container, the soil mixture and, chiefly, the sur- 
rounding atmosphere. The technique of watering is undoubtedly 
the most difficult part of indoor gardening. The soil in pots of 

desert plants, like the cacti, should be allowed to dry out before 
the next watering, while that in pots of jungle plants must never 
be allowed to dry for even a day or two lest the plants show wilt, 
which if prolonged may result in death. Where rooms are kept at 
high temperatures and the air is dry, frequent watering must be 
given to all jungle plants. It is always best to water thoroughly 
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rather than scantily, a little at a time. To accomplish th 
ing by immersion is advocated when the collection ig gq 
the pots in a tub or bucket (a sink or bathtub can 
which the water level is no higher than the pots andy 
water to soak up through the drainage holes. When 
shows on the soil surface, remove the pots (or drain. 
and allow them to drain about a half hour before placing 
their original locations. This operation may have to 
weekly to moisture-loving plants (ferns, palms, cyclan 
drangeas, etc.) and every two weeks to the desert kin 
and succulents). Observe the plants for a few weeks tod 
how quickly they dry out and regulate watering accordi 
the top inch of soil is dry and powdery to the touch or 
a ringing tone when it is tapped, water is needed. q 
Watering by immersion is not always practicable, ih 
Pots should always be filled with soil to not less than anit 
of the brim to allow sufficient space for watering from 4 
meager supply of water applied to the surface will not 
deeply to the roots where it is needed; watering, when dom 
be thorough. Water-filled saucers placed under the pot 
beneficial but slower acting; water should not be ke 
saucers all the time as this may waterlog the soil and @ 
rot. The microscopic root hairs, active in absorption 
minerals, should not be allowed to wither and dry. | 
dry ball of earth’ is a good environment for mealy bi 
lice (see Control of Ailments, below). 
Feeding.—House plants must be supplied with 
minerals to produce the food for healthy growth. e 
are initially supplied in the original potting soil but a 
depleted. Although many organic fertilizers, such as 
animal manures, bone meal, cottonseed meal and others 
sources of nutriment, they are not so convenient Asmi 
mercial preparations for use indoors. Many kindsvof 
commercial plant foods are on the market in either table 
or liquid form. All of them are good, but the growerm 
fully follow the directions for use because too muctl 
easily burn plants. : 
Foliar feeding has been practised by florists for ma 
this is one reason why such luxuriant foliage plants areo 
in their shops. This type of feeding, which is relati 
sive, can be likened to the mild feeding that tropi 
ceive in their native habitats through daily rain show 
particularly true of all epiphytes (¢.g., bromeliads, cê! 
and ferns, gesneriads and others that cling to trunks a 
of trees), Rain brings to these plants food-laden d 
atmosphere, and the plants absorb the nutrients 
leaves. Foliar feeding will often revive plants from @ 
spell. Foliar feeding can be done about once or twil 
with most foliage plants; however, this type of feed 
meant to entirely replace root feeding but rather to su 
it, being applied occasionally to bolster the plants. 4 
that are powders or crystals are readily dissolved in 1 


also FERTILIZERS AND MANURES.) 
CONTROL oF AILMENTS 


House plants are not ‘usually troubled with fungus © 
diseases (probably because of the warm, dry conditions” 
prevail in heated rooms), but they are prone to atta 
and mites. General unthriftiness is sometimes tra 
proper care. 

Pests.—Jnsects —Plants should be inspected ae 
sign of insect pests, for if insects are allowed to a 
are not easily eradicated. Hardly any house pa - 
attack by mealy bugs. These are soft-bodied inseč a 
tective cottony, white covering. Ordinarily they 
branches and undersides of leaves or other pee 
measure of protection is afforded. Mealy bugs have 
needlelike mouth parts, which enable them to bet k 
and extract sap. If the infestation is heavy, the ae Hi 
will turn yellow and drop off. Colonies of m y 
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COMMON AND UNUSUAL HOUSE PLANTS 


Top row (left to right): Primrose (Primula malacoides) ; primrose (P. Third row (left to right): Scarlet sage (Salvia splendens); croton 
obconica); spurge (Euphorbia pseudocactus); giant dioon (Dioon (Codiaeum variegatum); snake-plant (Sansevieria trifasciata); 
Spinulosum) amaryllis (Hippeastrum, hybrid); fancy-leaved caladium (Caladium) ; 
econd row (left to right): Grizzly-bear cactus (Opuntia erinacea); two geranium (Pelargonium zonale) 
specimens of copperleaf (Acalypha wilkesiana macafeana); flamingo Bottom row (deft to right): Boston fern (Nephrolepis exaltata bos- 
flower (Anthurium andreanum hybrid); cyclamen (Cyclamen indi- toniensis) ; rex begonia (Begonia rex); strawberry cactus (Echinoce- 
cum); coleus (Coleus blumei, four varieties) reus engelmannii); feathery asparagus fern (Asparagus plumosus) ; 
gold-tooth aloe (Aloe nobilis); tail flower (Anthurium) 
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crop (Sedum platyphyllum). Centre, from left: century plant (Agave 
americana variegata) ; aloe (Aloe brevifolia) ; stone plant (Pleiospilos 
simulans). Bottom centre: tiger jaws (Faucaria tigrina) 


4 ii <a 
Top, from left: torch cactus (Vatricania guntheri); 
(Astrophytum myriostigma). Bottom, from left: golden 

ball cactus (Echinocactus grusoni); pincushion (Mammillaria); old 
man cactus (Oreocereus celsianus) 


Kentia palm (Howea forsteriana) 


SUCCULENTS, CACTI AND OTHER FOLIAGE HOUSE PLANTS 
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HOUSE SPARROW 


eradicated by touching them with & small brush or a cotton swab 
dipped in grain or rubbing alcohol. If a plant is heavy-textured, 

' Tike a cactus, India rubber plant or philodendron, a dousing of water 
under pressure will often eliminate the bugs. Organic insecticides 
such as malathion, marketed in aerosol spray cans with no meas- 
uring or mixing needed, are also effective controls. 

Besides the mealy bugs, scale insects of both ‘the soft and 
armoured variety may get into a plant collection; generally they 
are much harder to eradicate than mealy bugs. They are char- 
acterized by a shield or scale above the body, and become tightly 
attached to a ‘plant, upon which they feed by sucking the sap. A 
jight-oil-emulsion insecticide such as Volck is effective, especially 
when the young are still crawling about. 

Plant lice, or aphids, usually appear on tender growth, They are 
about the size of a pinhead; soft-bodied; yellow, black or green; 
and do damage by sucking plant juices, causing stunted growth 
and curling of leaves and preventing normal opening of the flowers. 
They are easily controlled by nicotine sulfate sprays, but several 
applications may be necessary to kill all the hidden eggs. 

Thrips also may occur on house plants, | These are small, slender, 
blackish insects that hop when disturbed. The characteristic in- 
jury that they cause is a blotching and streaking of leaves; ‘their 
mode of feeding consists of rasping the plant tissues to suck up the 
sap, They can usually be detected by the presence of small black 
dots, the excrement that they leave behind. For their control a 
nicotine sulfate solution prepared with soap is effective, as are 
some of the newer commercial products. 

Root lice are more common in dry soil; these insects gather 
about the roots, from which they suck the plant juices. Their 
damage causes wilting and loss of leaves. The best way to elimi- 
hate them is to de-pot the plant, discard the infested soil, wash 
the roots under running water and then replant in fresh soil. 
Chlordane is also effective, applied either directly to the soil and 
watered in immediately or dissolved in water and the affected pots 
watered with the solution; ‘this treatment also eliminates worms, 
ants and other pests that may be living in the soil. 

Mites —Red spider, a mite, is another troublesome pest. Orna- 
mental plants suffer greatly from its attack, especially if they are 
kept in a warm, dry atmosphere. These tiny mites spin fine 
strands of silk, particularly on the underside of the leaves, where 
they are not easily detected until the infestation is severe. Their 
damage causes a speckled condition on leaves, which eventually 
drop off. A daily syringing with water helps to eliminate these 
pests; miticides such as Aramite also aid in their control. 

Unthriftiness.—Plants are often disfigured by a drying or 
browning of portions of the leaves. ‘This may be due to a food 
deficiency; to the presence of artificial gas or coal gas; to sudden 
posure to brilliant sunlight or cold drafts; to improper appli- 
Cation of fertilizer or insecticide; or to high room temperatures, 
Very low humidity and either an excess or deficiency of water. 

l house plants require sunlight in some degree, otherwise they 
Cannot’ manufacture food to grow, When a plant shows no signs 
of growing or the growth becomes spindly, gradual exposure to 
More light may revive it. (Plants that are grown in subdued light 
should never be transferred to a location where direct sunlight will 

t them until they have been toughened sufficiently. Even a 
cactus, which ordinarily thrives in direct sun, grown as a house 

int in insufficient light all winter will sunburn if suddenly ex- 
ae to the direct rays.) However, it is common for all plants 
W enter a period of rest or dormancy, the season and length of 
i i: vary with the species: Many foliage plants, notably ferns 
a palms, produce fewer new leaves during winter; cacti and 
“Ucculents are often quiescent in early autumn; and some flower- 
ig plants after blooming appear on the verge of death. During 
in dormant periods house plants require much less water and 
‘tmth, and should not be fed. 


SOME COMMON HOUSE PLANTS 


gene a few of the numerous plants suitable for house culture 

hel be mentioned here, The reader will find nursery catalogues 
Pful in choosing plants adaptable to his own needs and liking. 

he aroids (family Araceae), which include such favourites as 


a 


769 


philodendrons, Monstera (e.g., Swiss cheese plant), Anthurium 
(e.g., flamingo flower), Syngonium, Dieffenbachia (e.g., dumb cane 
or mother-in-law plant) and Aglaonema (Chinese evergreen), are 
apparently the most popular, and among these are creeping and 
vining plants, self-heading types and low- to’ tall-growing kinds. 
The fig genus (Ficus) contains many ornamentals of easy culture, 
for example the India rubber plant (F. elastica). and the fiddle-leaf 
fig (F. lyrata); these types of plants are excellent for patios, 
stores, factories or wherever bold effect is desired. The bromeliads 
(family Bromeliaceae) include some of the finest of all house 
plants; typical genera are Aechmea, Billbergia, Tillandsia, Vriesia 
and Cryptanthus, all producing either loose or compact rosettes 
of leaves, from which issue spectacular flowerstalks which remain 
in colour for several weeks to months. Begonias have endeared 
themselves to house-plant enthusiasts because of their richly col- 
oured flowers, coupled with the beautifully marked foliage, and 
their free-growing and free-flowering habits. Palms and cycads 
lend character and distinction to a scene, and are fitting for patios, 
lighted lobbies, display rooms or spacious entranceways. 

Ferns, usually found in shaded places in moist forests, beside 
waterfalls and in humus-filled pockets on rocky ledges, mostly 
prefer humid surroundings, but some, like the Boston ferns 
(Nephrolepis exaltata varieties), holly ferns (Cyrtomium) and 
Pteris, make ideal house plants. Spectacular subjects in the lily 
family (Liliaceae) are species of Dracaena and Cordyline, varying 
greatly in size and general appearance. The aspidistras, or cast- 
iron plants (Aspidistra elatior varieties), are among the hardiest 
of house plants. Sansevierias, or snake plants, are a close second 
because they thrive in any kind of soil, with either a liberal or 
scanty amount of water, and are relatively free from insect attacks, 
The cacti and succulents, large and diverse groups, are especially 
suited for the dry conditions of most rooms; these slow growers 
make a good appearance all year round, Ivies (Hedera and 
Cissus), baby tears (Helxine soleiroli), prayer plant (Maranta), 
painted nettles (Coleus), sweet potatoes (grown from tubers) are 
only a few of the plants that grow well in sun and shade; Coleus 
and sweet potatoes can be grown in water alone. Certain varieties 
of citrus fruits are very attractive house plants, particularly when 
the dwarf trees are laden with fruit. 

In addition to the above plants, many potted plants are available 
in the florist trade in season; among them are Easter lilies, poin- 
settias, hydrangeas, gloxinias and amaryllises (see FLowER: Com- 
mercial Flower Growing; HorticutturE: House Plants). 

For the general principles of propagation of plants, see PLANT 
PROPAGATION. 

BretrocrapHy.—Arno and Irene Nehrling, An Easy Guide to House 
Plants (1958); Montague Free, All About House Plants (1946); A. 
B. Graf, Exotica, 3rd ed. (1961) ; Eigil Kiaer, Complete Guide to In- 
door Plants (1958) ; A. H. Wood, Grow Them Indoors (1939) ; U.S. De- 
partment of Agriculture, Farmer's Bulletin No. 1872, “House Plants” 
(1957); Norman Taylor (ed.), Encyclopedia of Gardening, 4th ed. 
(1961). (L. Cv.) 

HOUSE SPARROW (Passer domesticus), a familiar bird of 
the weaverbird family (Ploceidae), is about six inches long. The 
male has a brown-edged gray crown, a streaked back and grayish- 
white underparts with a black bib, The female and young are 
plainer and duller, streaked above and grayish-white below. Birds 
in cities and towns are often dingy with dirt so that these features 
are hidden, The original home of the house sparrow was Europe, 
north Africa and Asia, but it has been successfully introduced 
into many other temperate parts of the world, notably New Zea- 
land, Australia and North America (introduced 1851, and often 
called English sparrow), i 

House sparrows live about cultivated fields and human habi- 
tation, from large cities to solitary farms. They are perky chirp- 
ing birds, found usually in flocks. They feed on the ground, where 
they hop, but perch in trees and on buildings. These adaptable 
birds feed on grain where it is available, exist on refuse in towns 
and also eat many insects. (When horses were common in cities, 
waste grain from their food supported swarms of sparrows. When 
motor vehicles ousted horses, sparrows decreased in number in 
the cities, and now local centres of sparrow abundance are where 


poultry and livestock are fed.) 


Nesting and breeding occur in almost any month, but usually 
two or three broods are raised in the spring and early summer. 
Noisy squabbling marks the breeding season, The untidy, domed 
nest, of straw lined with feathers, is usually built in a crevice 
in a building or sometimes among branches of a tree. Both birds 
of the pair share in nest-building. Three to five eggs is the usual 
number per clutch; the eggs are variable in colour but often gray- 
ish-white spotted with brown. After 13 days of incubation, chiefly 
by the female, the young hatch naked and helpless. Both parents 
care for the young, which leave the nest in about 15 days. 

(A. L. Ro.) 


HOUSING. This article deals with the principal aspects of 
housing and the development of housing policies and programs in 
the United States and in Great Britain and western Europe. For 
additional information see Poverty; Pustic Hearn. Planning 
and zoning programs are discussed in City PLANNING; ZONING; 
and Garpen City. See also Housinc AND BUILDING Laws. 

Population trends which affect housing needs are treated in the 
articles PopuLaTIoN and Vira Statistics. The program of the 
Farmers Home administration is described in the article AGRICUL- 
TURAL Economics: Agricultural Credit Systems. For additional 
information on specific aspects of housing see SAVINGS AND Loan 
ASSOCIATION; RESIDENTIAL ARCHITECTURE. 
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. Private Enterprise Houses and the Building Society 
Movement 
. World War I and the Beginning of Rent Control 
- The Interwar Period 
9. Wartime and Immediate Postwar Policy 
10. The Post-World War II Period 
ie iowa PR es World War II 
- Design of Dwelli d Neighb annin 
13. New Problems See 
F koe ee of Nations and Republic of South Africa 


I, HOUSING: A PERSPECTIVE 


Home is the place where people in general fulfill the basic do- 
mestic and personal functions of family life. Physical and mental 
health, working efficiency, emotional security and social status are 
all likely to be influenced by housing conditions. Housing and 
household equipment are normally a major item of consumer ex- 
penditure, often larger than food, and the purchase of a house is 
likely to be the biggest single financial commitment a family ever 

makes. A suitable home is vital to the modern family, but the 
average family cannot produce such a home on its own initiative. 


Housing is also of direct significance to the community ang 
nation, even apart from its importance to the individual 
The largest single use for urban land is for residence ai 
of the value of urban real estate is in residential property ee 
for home protection and convenience are a major item ie the 
nicipal economy, while the neighbourhood social pattem cr fe 
by housing practice may be a dynamic factor in class i 
relations. Moreover, since each dwelling is a base point it 
web of urban activity, traffic and transportation are primarih 
problem of communication between homes and other facilites 
Insanitary, obsolete, ugly, overcrowded or inefficiently locate 
residential districts not only affect the lives of those who oc 
them but are also a burden and a threat to the rest of the com 
munity. 

At the national level, housing is important not only because it 
affects health and welfare and is closely related to such politia] 
principles as “equal opportunity” and “minimum standards,” but 
also because it is a vital factor in the national economy, A lang 
number of workers are dependent on residential construction for 
employment, either directly or indirectly, and housing credit is an 
important aspect of both the investment market and fiscal 
policy. 

Housing emerged as a major problem and public issue because 
of dissatisfaction with existing conditions, Housing problems at 
continuously created by population movements of all kinds an 
by industrial changes and the development of new resources. De 
ficiencies in the home production mechanism were almost wi 
versally evidenced in western countries by: (1) the enforced occu 
pancy of an enormous number of dwellings seriously subs! 
by accepted criteria; (2) the rapid spread of physically and eto: 
nomically blighted areas, undermining civic amenity and efficent) 
(3) the frequent recurrence of severe housing shortages, causing 
overcrowding and an inflexible or exploitive housing market; () 
a narrow “effective market” for new dwellings constructed by 
ordinary private enterprise, often limited to upper income families; 
(5) the inadequate planning and design of much new housing; 
(6) extreme fluctuations in the rate of home production, endanger: 
ing the national economy. b 

As a result of these deficiencies a strong movement for housing 
reform gradually took shape, beginning in mid-19th-centuty 
land as an offshoot of the public health movement. Spec 
phasis varied in different situations, but the over-all trend 
remarkably continuous and consistent. The housing m0 i 
became international in scope, attacking common problems, 
working toward more or less common goals. dimp 

There were numerous private efforts to reduce costs an ER. 
quality. A long series of experimental community developtii 
demonstrated new standards of design, often gradually o makt 
general practice. Building and loan societies endeavou 
cheaper capital available on a more responsible basis Ful 
for individual home purchase in the United States an conte 
more particularly for large-scale rental housing on im eu 
Co-operative initiative was encouraged to unate 
profits. Technical research sought, via rationaliza iere wast 
fabrication, to lower costs by increased efficiency. . and lant 
fairly steady trend toward standardized building units 
scale operations. 4 ate to me 

But progress by private initiative alone was inde pall 
the demand, and housing became an important dapa 
cal modification of the laissez-faire system for 50C istor of 
history of the housing movement is primarily the ™ 
panding public responsibility—restrictive standards Pi at 
and old construction in the interests of health an’ ds to pate 
control in periods of shortage, financial aid of plic const 
housing, subject to various conditions; direct PU and Wigh 
tion of homes; subsidies for the clearance of slUMS ig jays # 
areas; guidance on the location of new housing, tion. ne 
policies against racial or other types of discrimina. godo 

uilding pt 
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United States quite as much as in Europe, home b terms Of] A 
ership became a thoroughly “mixed” enterprise I ‘ica, Asit 
in America, gent 


and private participation. Throughout Latin i0} i) 
Africa, as a result of rapid urbanization and rising 5° 
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after World War II, housing conditions have increasingly become 
a major issue. 

Along with the trend toward large-scale operations and public 
intervention, the movement for housing reform is inevitably re- 
lated to the broader land use and social economic problems of 
cities and regions. In addition to signifying a necessary but 
troublesome physical commodity, “housing” has come to mean a 
basic instrument for community planning and civic development 
ind redevelopment. (C. B. Wv.) 


II. TRENDS IN WORLD HOUSING 


In all countries housing is prominent among the factors affect- 
ing the level of living. It plays a multiple role in creating or re- 
tarding employment and economic growth, in maintaining health 
and social stability and in preserving the values of decent family 
life: Housing constitutes the physical environment in which so- 
ciety’s basic unit, the family, develops. The improvement of that 
physical environment represents a concrete and visible rise in 
the general level of living. 

From the family’s perspective, “housing” is not shelter alone 
but comprises services, facilities and utilities which link the indi- 
vidual and the family to the community. These include such 
amenities as easy access to schools, medical facilities, shopping, 
recreation and cultural institutions; and a reasonable travel time 
to and from work, Because of the complexity of the prob- 
Jems involved, approaches to housing in the second half of the 20th 
century emphasize regional and national programs—instead of 
local housing projects—and comprehensive community planning 
inorder to prevent a further haphazard growth of cities. Housing 
standards also are changing, from establishing minimum require- 
ments of habitable area and space, or of materials, to controlling 
overcrowding and promoting better sanitation, greater safety and 
more privacy. As a rule they provide for high levels of community 
services, facilities and utilities even in cases where the family’s 
income does not allow for high levels of shelter accommodations. 
Governments thus promote adequate levels of community activity 
When for reasons of economy shelter standards must be set tempo- 
tarily at relatively lower levels. High community standards pro- 
mote in such cases the realization of suitable patterns for the 
development of urban and rural communities in accordance with 
anticipated economic and social advances and the improvement of 
Wwellings as family incomes rise. 

1. The General Problem.—By the second half of the 20th 
century the world’s population had reached 2,500,000,000; by 
1966 it had reached 3,400,000,000 and was increasing at a rate 
that indicated it might swell to as much as 6,000,000,000 by the 
a of the century. Progressive industrialization will most proba- 

ly have to be relied on for the livelihood of most of this added 
Population, expected to be concentrated in urban areas. An ex- 
plosive growth of cities has been in the past and is expected to 
i a future a direct result of the rapid transformation of 
sential lamentally rural and agricultural mode of life into an es- 

lly urban society, Ar 
tig ological advances in construction, transportation and utili- 
aa ave been notable but they have not been applied at a suffi- 
ss tate in urban development. Economic imbalances have 
eh out of this situation. © Their outward physical symptoms 
it oy housing and inadequate community services; choked-up 
A ak and excessive travel time to work; and filth, squalor 
ate (reas: Gang activity, juvenile delinquency, crime and vice 
‘ati e more conspicuous social problems of economic disorgani- 
on and the physical decay of the city. These conditions affect 
Gis er growing number of people but primarily they involve new- 
Watts in the lower-income groups who become slum dwellers and 
ers in the communities to which they migrate. 

© problems of housing and urban reconstruction have grown 

‘aoa political issues in most countries. Governments have 
othe a increasing responsibility for the planning and financing 
Evei and community improvement programs and separate 
ve ian departments or agencies for housing and urban de- 

itn nt have been established. In order to facilitate the exe- 

of housing and urban development programs separate 
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financial, loan and banking institutions of a public or semiprivate 
character have also been organized, and great efforts have been 
made by governments to stimulate private financing of housing. 
Individual ownership in the United States covers nearly 70% of 
all households; and in the U.S.S.R. and the other socialist coun- 
tries more than 50% of all dwellings are built for individual or 
co-operative use, At the same time maintenance and management 
of a steadily growing housing stock have become serious problems 
for public authorities. Special agencies therefore have been estab- 
lished to take care of social aspects of housing, urban redevelop- 
ment, slum clearance and squatting. 

The share of the family budget spent for housing varies con- 
siderably. However, low-income families in most countries find it 
more and more difficult to obtain adequate accommodations with- 
out jeopardizing other essential needs. To overcome the serious 
gap between the “economic” and the “social” rent (that is, be- 
tween the cost of construction and maintenance of acceptable 
housing accommodations and the amount families are able and 
willing to pay for them) governments directly or indirectly sub- 
sidize builders, as well as householders in the lowest-income groups. 
These measures are sometimes supplemented by rent controls to 
ensure (1) an adequate security of tenure; (2) rents within a rea- 
sonable proportion of the family budget; and (3) the maintenance 
of existing housing accommodations. While rent controls have 
tended to disappear in the high income countries there has been a 
growing interest in this measure in the developing countries. 

2. Urbanization.—In most parts of the world more people 
already live in cities and industrial centres than can be supported 
by employment opportunities in existing industries. The levels 
of living of the migrant population are therefore declining both 
in terms of physical and social environment and from the point 
of view of family income. 

Measures are being instituted in town and country to discourage 
the transplanting of rural poverty into the urban environment. 
In this context housing and community services and facilities play 
a crucial role, However, the progressive concentration of peo- 
ple, a scarcity of resources, the rising cost of building and a grow- 
ing shortage of suitable land in urban and industrial areas retard 
improvement. Economic development programs have tended to 
intensify urban-rural differences, and to stimulate migration when 
insufficient attention has been paid to a corresponding development 
of agriculture and the improvement of rural life. Rural residents 
generally, and large sections of the urban population, have failed 
to benefit from economic progress; living conditions in the villages 
continue to deteriorate and growing numbers of people from such 
areas therefore continue to drift into towns. Thus the demand 
on national resources for housing and urban development has 
greatly increased at the time when large investments are also re- 
quired to create the many jobs needed for the employment of the 
new city dwellers. 

3. Housing Needs.—In 1950, when every fifth inhabitant of 
the world already lived in a city with a population of more than 
20,000, studies indicated that within 25 years between 280,000,000 
and 540,000,000 persons would be added to the populations of 
such cities in Asia, In Latin America 62 metropolitan cities (with 
over 100,000 inhabitants each) accounted for some 40% of that 
continent’s population and a group of 11 among them had reached 
a level of employment in industry comparable to that of New 
York, Paris and London, namely about 39%. According to studies 
in the 1960s, the population in Africa was expected to grow from 
about 200,000,000 to more than 390,000,000: by 1975 with urban 

pulation showing the highest rate of increase. The studies 
showed that 76,000,000 people would be added to North America’s 
population by 1975, practically all of whom would have to live in 
cities, The same was true for the 156,000,000 people who would 
swell Europe’s population (including that of the U.S.S.R.) during 
the same period. 

United Nations studies indicated that in the 1960s some 200,- 
000,000 rural people would move into the cities in Asia, Africa, 
and Latin America; and it was estimated that 1,000,000,000 already 
were in need of housing. There was no country without a housing 
problem. With very few exceptions the supply of housing for 
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the lower-income families was in fact worsening, especially in the 
less developed countries. 

Physical congestion and blight are affecting many areas, and 
they are presenting seemingly insoluble problems of reorganization, 
reconstruction and financing. It has been estimated for India, for 
instance, that considering only cities with more than 100,000 in- 
habitants, during the 25 years ending in 1975 housing and site 
improvement for new dwellers would require 60,000,000,000 to 
110,000,000,000 rupees (or U.S. $12,000,000,000 to $22,000,000,- 
000). The Organization of American States estimated that a 
yearly investment of U.S. $1,400,000,000 was required in Latin 
America over a period of 30 years to wipe out the housing deficit, 
to replace obsolescent dwellings and to provide new homes for 
new households. These examples assume an ominous significance 
against world-wide needs. According to rough estimates by the 
United Nations, as many as 150,000,000 families in the less de- 
veloped countries required more adequate homes in better physical 
surroundings; and in the industrially advanced countries, there 
was a deficit of more than 30,000,000 units. 

4. National Policies.—In the countries that have legislation 
controlling rents (eastern Europe for instance) families pay on the 
average less than 5% of their incomes for rent. In some Asian 
countries a 10% share of family income is considered to be a 
reasonable allowance for rent. Among the more highly indus- 
trialized countries, between 15% and 20% is regarded as normal 
(in western European countries), while 25% and more is cus- 
tomary in North America. The interplay of needs, resources, 
rights and habits has produced a variety of housing policies cor- 
responding to varying conditions. The general trend has been 
toward establishing national policies for housing and urban de- 
velopment on a comprehensive scale; to enact requisite legislation 
including the appropriation of necessary public funds to supple- 
ment private and co-operative resources; to set up the organiza- 
tions required at the central, regional and local levels for the 
planning and execution of these programs; and to institute corre- 
sponding research and training activities. The methods applied in 
different countries to facilitate the financing of housing and urban 
development programs are influenced by their general economic 
and social policies.: They include such measures as tax conces- 
sions, state-guaranteed mortgages, granting of loans, capital sub- 
sidies, direct subsidies to householders and building of rental hous- 
ing with public funds. In addition some countries plan and finance 
with public funds the provision of certain community services and 
facilities and the acquisition and development of land required for 
new neighbourhoods or residential communities. 

In most countries the housing requirements exceed the capacity 
of the building industry and the supply of readily available build- 
ing materials. At the same time rural residents transplanted to 
urban communities do not usually have facilities to build their 
own homes as they often did in the country. Furthermore, the 
qualitative standards of urban dwellings continue to rise so that 
they have come to include many amenities usually not found in 
rural homes. Thus the cash cost of urban dwellings rises while 
the ability of the householder to contribute labour or building ma- 
terials decreases. The desire to bring the cost of housing within the 
reach of low-income families underlies the policy of public aid 
for the development of building and building-materials industries 
and the growing practice of using the householders’ own savings 
and labour in the financing and execution of urban and rural 
housing programs. 

5. Mobilization of Resources.—The use of the future house- 
holder’s own labour or of cash and his potential savings repre- 
sented a way of reducing the burden of financing housing programs 
from public sources. In most countries the establishment of 
suitable credit facilities and of savings and loan mechanisms 
created a sufficient incentive for mobilizing the residents’ own 
financial means for home building. In a number of countries with 
strong inflationary tendencies a special device was used to at- 
tract private savings. In addition to the normal interest rates 

an “index clause” was introduced which provided for an allowance 
for any rise in home building costs as reflected in the fluctuations 
of a specified price index, such as the cost of construction or of 
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some basic building material, 

All societies have traditionally used self-help and mutuala 
for building family shelters and community facilities a 
versions of these methods are applied with enthusiasm in 
and small towns throughout the world under the guidance of 
munity development workers: in Scandinavian cities und ind 
egnahem (one’s own home) arrangement; in squatters’ NG 
ment and’slum clearance projects carried out by a number of m 
nicipalities; in the newly established industrial communis y 
the U.S.S.R. under the leadership of labour unions; and in Nor 
America by enthusiasts of the do-it-yourself movement, Te 
motivating force may vary, but the general Principle is the sari: 
the people concerned contribute their own labour to reduce th 
required capital outlay for the building of homes and community 
facilities; or governments use this method to obtain for houi 
construction labour which may be in short supply in situations o 
full employment. 

In Africa, Asia and Latin America self-help and mutual aid haw — 
often been means for improving the physical environment anf 
health and general living conditions in villages and towns throu 
the construction of public works. In these instances efforts to | 
better one aspect of the community environment have often led 
to improvement in others, as evidenced by pilot projects in Niger, | 
Haiti and India; by cultural missions in Mexico which used a 
their main vehicle a suitable system of education; by fundamental 
education programs in village reconstruction projects in Egypt, 
and by rural centre projects in Africa and the Caribbean whith 
demonstrated in a practical way what rural families can do for 
themselves. In Ceylon, Indonesia, Jamaica and the Philippine 
self-help projects have been developed in connection with brol | 
programs of rural resettlement; and in Puerto Rico self-help and | 
mutual aid were applied also in urban resettlement and slum | 
clearance projects. These latter included the transfer of fails | 
from slums or squatters’ camps to new communities in which they 
were granted building lots and supplied with basic utilities. 

In Greece thousands of homes were cheaply and quickly com 
structed after World War II, despite a shortage of building m- 
terials and skilled labour, through a “materials-in-aid” plan. The 
new town of Faridabad in India proved that 40,000 ordinary pi 
sons could erect homes for themselves, largely with their own 
bour. It was possible to build the new town in about two we y 
and the cash outlay per house was at the same time drastically , 
duced.: As many as 500 dwellings a month were produced wi 
elaborate mechanical devices. 

Because of the steady influx of immigra 


nts into Israel abot 


plan teams of immigrants built their own permanen 
most cases they also built the factory in which they 
employed. | 

In Ghana a self-help program of great promise was de 
Many people there invested their savings in cement and lost 
future building, representing frozen assets. A heey le 
savings program was established, and since most © m 
could obtain all materials and build their own home ted a p% 
roofs, doors and windows the government in 1956 paser 
gram of “roof loans” to provide for these. A similar a eat I 
was tried out with success in Burma. It involved fiver onl 
for aluminum roofing for rural dwellings, and for 48" y 
communal buildings such as schools. 5 uch as 0%" 

The rehabilitation of areas stricken by disasters $ or efecti 
quakes, floods or hurricanes has offered opportunities - 
co-operation. The National Reconstruction boar a 
(established in 1956 following an earthquake) a a postil w 
special tax on imports, an entertainment tax an puilt i 
Some 300 villages affected by earthquake RET and mi 
through paid labour and ultimately by using self-heP 
aid methods. fs 

The urban housing program known as egnahen al compon” 
holm, Swed. The municipality supplies the buil 
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rovides technical advice and negotiates contracts for skilled 
‘obs such as plumbing and electricity. “The neighbourhood is 

nned as an urban residential unit with all needed facilities and 
cervices. House construction is financed by a single government 
Joan at 34% for 40 years. This scheme combines savings gained 
through industrial prefabrication of elements’ of the house with the 
savings achieved through self-help labour of the householder, his 
family and friends. In the U.S.S.R. another approach was used, 
Participants were paid full wages by the labour union or other 
organization sponsoring the project, with the government sub- 
sidizing any difference between wages in the factory and’ wages 
eamed by the householder as temporary. construction worker. 
Industrial communities in the Gorki region built after 1957 about 
60% of the state housing plan for that area. Such housing projects 
are financed through a fund constituting 1% to 6% of anticipated 
productivity of the industrial community thus created and from 
savings due to lower production costs. Larger deductions of from 
20% to 50% are obtained from production in excess of that an- 
ticipated. In large enterprises the assembly-line method is applied 
andlocal building materials are used as much as possible; including 
industrial waste products. : 

Inthe United States the future householders labour (his “sweat 
equity”) has in some instances been accepted in place of the 
down payment in cash required by law in connection’ with mort- 
gages guaranteed by the government. The’ do-it-yourself method 
is widely employed for improving: or finishing one’s own home 
anda large industry exists to supply tools and materials. Ina num- 
ber of other countries, from Morocco and Tunisiavto the Congo, 
Indonesia and Poland, self-help and mutual aid have been applied 
with varied success. Projects combining the contribution of the 
People’s own labour with the technical skills and equipment pro- 
vided by public or private construction enterprises have proved 
to be most productive, In France and Sweden savings in cash 
through contributed labour have been estimated at ‘about 10% 
and savings in the cost of building materials through bulk purchase 
accounted for another 20% to'30%.| In less developed countries, 
where construction is generally simpler and more unskilled labour 
can be used, savings up to 60% have been reported. 

: 6. The Building Industry.—The backwardness of the build- 
ing industry with respect to design, technology and organization 
has been one of the major causes of the relatively high costs of 
housing in comparison with other industrial products. |The lack of 
astable market and the seasonal character of the building industry. 
ate partly responsible for the high outlays required for dwellings 
ind for other structures. The major causes remain the lack of 
integration of the different phases of building and ithe uneven ap- 
plication of technological improvements and innovations in the 
factory and on the site, ‘Thus most of the remarkable but isolated 
improvements in house building in the 20th’ century’ have not 
reached the general consumer in the form of lower rents or lower 
monthly payments for his home and related services. The build- 
a and building-materials industries are consequently under pres- 
iid to reorganize. In some countries this is being done with state 
| aiming at a higher output of better structures at lower cost. 
tiny step in this process usually is the assembly (or prefabrica- 
of Structures in shops. However, the costs of transporting 
Be ald to the shop and the prefabricated house or its parts 
Aa site are higher when this method-of building is used. Re- 
built hy of weight and bulk is, therefore, a prerequisite for factory- 
i “lr which also implies a high degree of standardization 
coor feed accessories and structural elements as well as modular 
este ation of products and designs. The more interchangeable 
iii ructural elements are and the more their dimensions are co- 
‘dinated the greater the economy. in their erection and the flexi- 

ity in their use, 1 
bats, Sopa house is composed of two functionally distinct 
the alee shell and partitions enclosing, dividing and connecting 
ystems ~in space, and the mechanical equipment (primarily utility 

) controlling and conditioning that space. Rising housing 
equi ards are reflected: in the ever growing share of mechanical 
te Pment in the total cost of building. Integrated utility sys- 


M: ie 
S, however, are “naturals” for prefabrication and can be used 
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in existing and in new urban and rural homes. 

The availability of local materials, wages, transport costs, re- 
ginal customs’and building codes continues to determine the ex- 
tent to which shell elements are prefabricated, but’ the use of 
local building materials in combination with’ elements fabricated 
on the site or in the factory encourages economies and variety 
in design: 

T. Housing in the National Economy.—Expenditure on 
residential housing amounts to'at least 1% to 2% of the gross na- 
tional:product of most countries; in rapidly developing countries 
itis 4% or more. Residéritial construction has constituted at least 
12%, and frequently more than 25%, of all capital formation. 

Housing competes for investment funds with other fields of de- 
velopment, The comparatively low ratio of returns in the housing 
field in the high-income countries and the general shortage of 
capital in the low-income countries heighten this competition. 
Also, large Housing programs have tended to stimulate inflationary 
pressures when they were not accompanied by appropriate counter- 
acting measures (for instance, control of credit facilities and allo- 
cation of scarce materials and: manpower). + While it is generally 
recognized that the financing of housing must come largely from 
domestic sources, external financing becomes necessary, particu- 
larly in the less developed countries, where resource development 
projects also involve a certain amount of housing;:community 
facilities and utilities. The problem of obtaining foreign exchange 
to pay for imported materials, equipment and services for such 
programs is;particularly acute in countries in which the building 
and building-materials industries are insufficiently developed. If 
it is well planned, external financing is directed toward. programs 
that will develop the country’s own. building industry. 

Housing, together with education and health, belongs to the 
category of so-called “social overhead” projects which are basic 
to economic development. They can be compared with the “eco- 
nomic overhead” projects such as transport, communications and 
power, which are also generally considered sto be. requisite for 
effective economic development. Overhead projects, whether  so- 
cial or economic, usually provide few if any direct financial returns 
in the short run: their benefitsiare derived from:the more balanced 
development of economic activities that they make: possible. 

Provision of adequate housing and community facilities should 
accompany, if not;precede, resource development in order to avoid 
serious obstacles to economic activity and high social costs of hap- 
hazard urbanization.. But there appears to be a, considerable 
area of conflict, in the sphere of national policy formulations in 
the developing countries, between the “economic” and the “sor 
cial” approach. The housing enthusiast seeks: prompt, fulfillment 
of housing needs; the development enthusiast. sees; the problem 
of economic development, in, terms, of scarce capital resources 
which should be diverted to ‘more, productive”.tasks, Housing 
finance therefore involves determining the share of investment 
funds which a country can and should allot to housing and com- 
munity improvement programs in the interest of balanced eco- 
nomic growth and stability. be 

Housing is deeply involved in the process of saving and invest- 
ment: it is a type of capital formation that both encourages and 
strengthens long-term patterns of saving, Persons will save for 
better housing who would not otherwise make their savings avail- 
able for capital formation. As the shortage of savings is a severe 
obstacle in the developing countries, this additional mobilization 
of capital makes an important contribution to their economic and 
social growth. 

8. Major Issues.—The principal issue in the developing coun- 
tries remains the assessment of an appropriate share of national 
resources that must be devoted to the financing of housing and 
urban development programs in relation to over-all economic de- 
velopment. In several of the highly industrialized countries, how- 
ever, part of the problem may be to determine what resources 
should be invested in housing and urban reconstruction. to obtain 
and maintain full employment; for example, ina situation of re- 
duced armament production or as a consequence of automation and 
other technological advances in agriculture and industry. At the 
same time the financing of housing for people in the lower-income 
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groups continues to be-a critical problemi- New ways of stimulat- 
ing the flow of private capital and of individual savings into the 
housing and urban development fields need to be evolved, prefer- 
ably from sources not previously used. 

In the highly developed countries a major issue is the develop- 
ment of a house-building industry that is highly integrated and 
capable of translating the benefits of higher productivity into 
lower costs to the consumer. In the less industrialized countries, 
however, a two-front attack is needed: large sections of the popu- 
lation which are still living in rural areas require assistance in 
adjusting the use of local materials and building methods to the 
progress that has been made in engineering, chemistry and tech- 
nology without undue additional cash outlays, The use of sta- 
bilized earth and bamboo preservation are examples of this ap- 
proach. At the same time, a highly productive building industry 
must be developed to provide the required volume of house con- 
struction in congested urban areas at a cost within the reach of 
lower-income families. 

A growing volume of resources will be required merely to main- 
tain the present levels of living in addition to providing new. jobs 
for the 50,000,000 to 75,000,000 people being added every year 
to the world’s urban population. Suitable planning on a regional 
scale (territorial planning) may help to guide urbanization and 
internal migration so that. they facilitate rather than impede de- 
velopment; Such planning could first of all help to strengthen the 
economic bases of the existing urban agglomerations (thus fully 
utilizing the “external economies” present there); and secondly, 
it could create alternative centres of attraction for the movement 
of rural people to the cities, the brunt of which has been borne 
almost entirely by large metropolitan centres. Judicious location 
of new industries within a region and the development of trans- 
port in a more rational and perhaps also a more decentralized 
pattern could facilitate the creation of these new centres, 

The world-wide problems of housing and urbanization represent 
an area in which the role of the social scientist comes into sharp 
focus; not only in the realm of theory and planning but especially 
in the realm of action. In view of the growing concentration of 
peoplé in urban areas, failure to plan for and guide the growth 
of cities would inevitably deprive a very substantial part of hu- 
manity of the right to a decent living in a decent environment. 
Three types ofiresearch and surveys may be useful in this con- 
nection. For the determination of national policies and broad, re- 
gional development programs a general but true picture of social 
and economic trends may suffice. More precise data are necés- 
sary for action at the local level in connection with community 
planning and land use. Finally, a specific project for a residential 
community or neighbourhood must be based on definite knowl- 
edge of a multitude of economic, social, cultural, physical and other 
facts. Suitably designed surveys can provide an appropriate basis 
for a continuing evaluation of the social implications and conse- 
quences of various development programs. (Er. W.) 


Ill. HOUSING IN THE UNITED STATES 
A, EARLY Houstnc DEVELOPMENT 


~- Housing production and conditions in the United States have re- 
flected the economic, social and political stages of development 
in the country’s history. In the early period of colonial America, 
the establishment of settlements was a prime necessity for eco- 
nomic development, and community and private efforts both 
played a role in encouraging residential buildings. The responsi- 
bility of the private owner to contribute to town growth was also 
recognized. Thus. at the beginning of the 18th century, the city 
of Williamsburg, Va., required that a buyer of a lot on Main street 
must build a house of given dimensions within 24 months or losé 
tifle to the lot. In the latter part of the 18th century a similar 
provision bound purchasers of lots available for $2 to $4 in the 
townsite of what is now Cincinnati, O. Sites such as the Cincinnati 
development were obtained by large speculators at nominal prices 
from the continental congress, and later from the young federal 
government and the states, which sold land to obtain revenue. Op- 
portunities for land sales, speculation and westward migration were 
enlarged after the federal government consummated the Louisiana 
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Purchase in 1803, making a vast area available for develoy 
Westward migration was facilitated by canal building by sta 
ernments and private companies during the first half of 
century. Many of the western settlers were squatters an 
the congress legalized the squatter’s possession by giving h 
priority for purchase of his land. 

During the nation’s early years, the abundance of forests| 
the widespread use of timber for construction. On the fr 
settlers built cabins out of logs while carpenters in the citie 
large quantities of lumber. Houses on Cape Cod resem| 
lish homes. Mansions in the Hudson valley bore Dut 
acteristics. Admiration for the Greek and Roman civili 
prompted southern aristocrats to build their plantation hoy 
classical styles. Some housing in New Orleans, La., had 
antecedents and the Spanish influence. could be seen in the 
and stucco coverings of homes in Florida and the southwest, 

Another cause of regional variation was climate, Wo 
homes in the temperate south had light frame construction, 
rigorous climate of the north required more substantial { 
works, often. of masonry and burnt clay brick. Differences inet 
omies also had their effect: agriculture required that labo 
close to the crops they tilled; farmers accordingly were scafi 
in single-family detached buildings. At the same time, growin 
dustries in the cities of the northeast required large concentt 
of labour; commonly these labourers lived close to their fa 
in row housing, and, later, in multiple-family structures. 

The need to finance home building in the expanding eas 
board cities gave rise to state chartering of mutual savings 
In 1826 the first two mutual savings banks opened in Phila 
and Boston and they soon multipliéd in those and other Ne 
land and middle Atlantic cities. In 1831 the first build 
loan association was founded in Frankford, Pa. 


B., EVOLUTION OF THE HOUSING PROBLEM 


By the fourth decade of the 19th century, the use of st 
power was ushering in the Industrial Revolution and urbaniz 
The establishment of factories\using power required the 
tration of large numbers of working families in urban area 
some of the mill towns, such as Lowell, Mass., employer t 
providing housing for their workers in the 1830s: Between 
and 1840, the urban population of the country trebled 
housing problem developed in proportion to the populatio 
situation was not merely one of hastily built substandard she 
also one of inadequate water and sewer facilities. As ear! 
a'sanitātion report called attention to the relationship. 
housing to’ public health conditions in New York city, an 
quent investigations yielded similar reports for Boston 
phia and Washington, D.C. The building of railroads in the) 
and late 1800s accelerated the westward movement of PoP 
and later brought similar experiences to inland cities. a 

These growing problems brought governmental action 
city housing construction in'the interest of public health an 
Through the second half of the 19th century and the © 
decades of the 20th century, however, this action was a 
most exclusively to the exercise of local police powers tr 
certain minimum standards for residential constructio 
action of this typé was taken in New York city with the f 
ment of a board of health in 1866 and the adoption © 
York city tenement house law in 1867. f ibi 

These municipal and state building regulations a 
controlling more flagrant housing practices injurious ee. 
safety did nothing of a positive nature, however, ti T 
struction of better housing for urban families of 10 
incomes. Whatever‘actions were taken were ace as 
groups. In Philadelphia, for example, the buil a 
movement provided a sounder basis for home pure nts fo 
ate income families, Construction of model tenem™™ si 
ingmen’s families in Brooklyn, N.Y., reflected 4 Kad 
concern of a small segment of the population, tYP, óns 
articulate leaders as Alfred T. White, who sponsoren is 
of nonspeculative, limited-yield housing, and J ee for den 
nalist, who aroused public indignation and deman $ 
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of New York’s worst slums with his book How the Other Half 
Lives (1890). 

At the turn of the century employers frequently constructed 
“company housing” to recruit and retain work forces. Such hous- 
ing Was particularly prevalent in the bituminous coal mining areas 
and the new steel production centres of western Pennsylvania. 
Aside from the fact that this housing was often of poor quality and 
tied workers to company-owned stores and other facilities, it was 
frequently used as a weapon against union recognition and collec- 
tive bargaining, with union members being evicted from company 
houses (see STRIKES AND Locxouts: United States Strikes), 
Even where better housing was provided in communities such as 
that constructed by George Pullman, manufacturer of railroad 
sleeping cars, the heavy paternalistic overtones wherein the land- 
lord tried to impose his standards of conduct and deportment upon 
his tenants caused deep resentment. 

Amore successful plan for improving workers’ housing was the 
Boston Cooperative, started in 1871. It was also in Boston that 
Edwin Ginn founded the Charles bank houses, a five-story, 500- 
room fireproof structure to provide cheap housing for the poor and 
a prototype of philanthropic housing’ for low-income families. 
Scholarly studies of housing conditions began to appear and in 
1894 the United States commissioner of labour issued a special 
report, in effect representing a federal recognition of such 
aan as inadequate amounts of cubic air space per indi- 
vidual. 

By the early part of the 20th century, the voices of housing re- 
formers were receiving wider attention. There was growing aware- 
ness that the social consequences of unbridled laissez faire house 
building constituted legitimate areas of public concern. In 1901 
New York city greatly strengthened its tenement housing act, The 
law was made more precise and detailed; it imposed more severe 
penalties; and it conferred more power upon administrative de- 
tia Numerous other large cities followed New York’s ex- 
ample, 

Despite the industrial and urban growth in the latter half of the 
19th century, only 37% of the residents of the United States were 
in urban areas at the beginning of the 20th century. Furthermore, 
the residents generally were located within a limited transportation 
radius of the urban centre which could be served by horse drawn 
trolley cars, Within the circumscribed area land values were high. 
That factor, combined with the comparatively low levels of real 
Wages, the inadequacies of credit, and the costly and hazardous 
forms of mortgage financing, had severely curtailed private home 
Ownership. Two-thirds of the almost 11,000,000 nonfarm dwelling 
Units in 1900 were tenant occupied. 


C. EARLY 20TH Century CHANGES 


The pattern of residential development began to change during 
the first two decades of the 20th century, as waves of immigration 
swelled the population of the metropolitan areas. There was more 
Vertical construction in steel supported office and factory buildings 
With electrically powered elevators. At the same time, the use of 
electric power for suburban trolley and railroad lines began to in- 
“tease the radius of acceptable commutation. An increasing pro- 
Portion of house-building began to take place in urban areas (51% 
1890-99; 65% in 1900-09; and 73% in 1910-19), with the sub- 
urban areas beginning to outpace central cities in their rate of 
Population growth. The proportion of housing units that were 
ie occupied increased slowly, from 37% in 1900 to 41% in 


During World War I, the government engaged in a modest pro- 
gram of constructing defense-worker housing in selected localities, 
poly for those engaged in shipbuilding. After the war these 
ts ilities were sold and there appeared little need for federal ac- 
i n. After recuperating from a brief postwar recessional adjust- 
aa the nation went into a high rate of private home building 
stru even on the basis of a risky and unsound mortgage financing 

” cture constructed 937,000 houses during a peak year of the 
Os. In other than savings and loan association (q.v.) financing, 
we typical mortgage loan of the 1920s consisted of a non- 
ortizing, short-term first mortgage, equal to 50% or 60% of 
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the property value and fully due upon maturity, with one or more 
junior liens (second or third mortgages), each bearing successively 
higher rates of interest. Most of the residential construction pro- 
vided housing for owner-occupancy, as the increasing number of 
automobiles facilitated suburban development. The proportion 
of housing units that were owner-occupied increased from 417% to 
46% during the decade. In the latter part of the decade, however, 
a relatively high proportion of new housing starts were in multi- 
family rental housing structures. Many of the latter were high- 
rent units financed with mortgage bond participation certificates 
sold to the public, on the basis of private company guarantees of 
the mortgage bonds. 

The collapse of the U.S. economy, starting with the Wall street 
crash in 1929, and reaching its nadir in 1933 when unemployment 
affected almost one worker out of every four, greatly depressed 
the home-building industry and significantly injured the mortgage- 
financing industry. Declining incomes and unemployment dras- 
tically reduced the market for new housing; during 1930-34 the 
cumulative new building activity barely met the home-building 
volume of any single year during the mid-1920s. Inability of 
homeowners and rental property owners to meet mortgage pay- 
ments brought on a wave of foreclosures, causing, in turn, the 
failure of numerous lending institutions. 


D. GOVERNMENT PROGRAMS 


1. Antidepression Measures.—To strengthen the faltering 
mortgage financing mechanism of the country and help stabilize the 
plunging real estate values, the congress established the Federal 
Home Loan bank system in 1932 and the Home Owners’ Loan 
corporation (HOLC) in 1933. The regional Federal Home Loan 
banks (originally 12, reduced to 11) were designed to provide spe- 
cial sources of liquidity for savings and loan associations which 
could obtain from the banks advances of funds for mortgage lend- 
ing. This reduced the dependence of savings and loan associations 
upon the commercial banking system during periods of credit 
stringency. The Federal Home Loan bank system could also oper- 
ate to bring funds from capital surplus to capital shortage areas, 
since the banks could borrow in the open market through consoli- 
dated debenture issues, co-ordinated by their Federal Home Loan 
Bank board, and the funds could be advanced to savings and loan 
associations in areas suffering from a shortage of funds, 

The Home Owners’ Loan corporation purchased from financial 
institutions about 1,000,000 home mortgage loans of borrowers 
who were having difficulty in meeting required repayments. The 
loans were recast into long-term (as long as’ 15 years) loans to 
be amortized through monthly payments over the life of the loan. 
Although the HOLC had to acquire some of the properties securing 
the loans, by 1951 the HOLC was able to liquidate its $3,500,000,- 
000 total investment without loss. 

The economic and financial crisis grew worse in the early 1930s, 
however, and failure of a few large banks brought on a general 
loss of public confidence in banks, One of the first emergency 
measures of Pres. Franklin D. Roosevelt after his inauguration in 
1933 was the declaration of a national bank holiday. Later the 
establishment of federal deposit insurance covering deposits in 
banks and in savings and loan associations helped establish lasting 
confidence in the financial institutions, encouraging the accumula- 
tion of savings which are necessary for home financing and other 
long-term capital financing. 

Another antidepression measure that was to have a lasting effect 
was the creation of the Federal Housing administration (FHA) 
in 1934. Designed to restore lender confidence in mortgage loans, 
broaden effective housing demand through liberal loan terms, and 
thus to stimulate construction employment, the National Housing 
act provided for FHA mortgage insurance, The borrower pays a 
mortgage insurance premium, equal to 4 of 1% of the outstanding 
loan balance, and the lender is insured by FHA against loss of 
principal, interest and part of foreclosure costs. Insurance claims 
are paid in long-term FHA debentures, guaranteed by the U.S. 
treasury, enabling the FHA to utilize its reserves to pay interest on 
debentures. Under this plan, acquired properties can be held off 
the market in order to avoid a glut that could depress existing home 
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values and cause a sharp decline in home building. ! 

The borrower benefits from an, FHA-insured mortgage whose 
interest rate cannot exceed a prescribed maximum, The loan may 
be in an amount equal to a high percentage of the property value 
and is amortized over a long term... Lower down payments and 
monthly debt service requirements helped broaden the effective de- 
mand. for housing. Over the years, lenders making noninsured 
home mortgage loans have competitively liberalized their mortgage 
terms further to broaden the market base. An additional and 
highly important aspect of the mortgage insurance program was the 
element of consumer protection provided under FHA staff ap- 
praisal and construction inspection services, with the latter related 
to development and application of sound:building standards. With 
the aid of such stimulants, the volume of home building in the five 
years 1935 through.1939 almost doubled that of the preceding five 
years. 

FHA project. housing mortgage insurance was also made avail- 
able to stimulate multifamily rental housing construction. An ad- 
ditional FHA program of insuring home improvement loans stimu- 
lated employment in the home repair and modernization industry. 

Toward the end of the depression period it was recognized that 
additional aids were required to stabilize the flow and improve the 
distribution of funds for mortgage investment, „The Federal Na- 
tional Mortgage association was established to function as a sec- 
ondary mortgage market in the purchase and sale of government- 
insured mortgages, and through these, marketing activities helped 
accelerate the flow of funds into mortgage investment and, from 
areas of mortgage money surplus to areas of shortage. 

The scope of federal programs in the field of direct housing con- 
struction was more limited and of a more.temporary nature. An 
outstanding phase of the pump-priming program of the Public 
Works administration was the demolition of slums and the con- 
struction of low-rent public housing in urban communities, a pro- 
gram. which affected 37 cities in which 50 projects with almost 
22,000 housing units were built. A subsequent supreme court de- 
cision found that this type of program was unconstitutional, and 
in 1937 legislation was enacted fixing responsibility with local com- 
munities under state enabling laws, The basic provisions of the 
housing act of 1937 still prevail. Under this act, local public cor- 
porations, known as local housing authorities, borrow temporary 
funds from the Public Housing administration and in the private 
market (with PHA backing the notes) for the planning and con- 
struction of low-rent. public housing units. After construction, 
long-term financing is provided through sale of local tax-exempt 
bonds to the private investment market, and the temporary notes 
are redeemed, | The ready marketability of these bonds is assured 
by a federal guarantee to pay to local housing authorities an annual 
contribution sufficient to meet the debt service on the bonds. The 
annual contribution covers the deficit between the economic rent 
required to operate and amortize the projects and the rents ob- 
tained from the low-income occupants. t 

Additional federal programs to stimulate construction industry 
employment included efforts of the government to demonstrate ad- 
vanced. techniques in the field of land planning by construction 
of a small number of “greenbelt” towns in Maryland, Ohio and 
Wisconsin, These have since been sold to the project occupants. 
Also, under the rural resettlement program the government con- 
structed a number of small communities to help resettle families 
from areas where the deteriorated economic base could no longer 
support previous levels of population. Small additional direct con- 
struction programs were undertaken in the fields of rural housing 
and_in housing of migratory farm workers. 

Also of great importance during this depression period was the 
program of research and data collection which developed with re- 
spect to urban housing. Real property inventories were carried 
out in numerous market areas, and these, in turn, contributed to 
the introduction in 1940 of the first national census of housing. 

2. War and Postwar Housing.—During World War II, hous- 
ing production was placed on a wartime basis, in which it shared 
in the rationing of critical labour and building materials, and in 
which production was accommodated to wartime requirements. 

Private construction produced new housing to meet the needs of 
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in-migrant defense workers in defense production centres, 
such housing could not be privately produced in time to meet da 
fense needs, the federal government undertook direct pe ie i 
much of it temporary, and much of the demountable tyr tio, 
could be shifted from one area to another as more pr a tha 
developed. In conjunction with these construction 
there were programs of “share your home” with defense w 
and also conversion of larger structures into additional rental ui, 
Especially in the field of direct federal construction there 
emphasis upon job standardization and, as a result, hog em 
techniques graduated from their prewar craft. status to new levels 
of technological advance, utilizing such techniques as offsite pre 
fabrication, precutting, use of modular panels, and large-scale ste 
planning. These, in turn, provided a technological base for (e 
private large-scale housing project operations which came to chp 
acterize postwar construction. i 
With cessation of World War II hostilities and rapid demobiliz, 
tion of 12,000,000 men in the armed forces, a drastic housing short 
age developed. The depression and wartime circumstances of thy 
previous 15-year period had held new building activity below th 
levels required to meet the needs of an enlarged population. The 
shortage was made more acute by the large number of new families 
formed during the immediate postwar years, some deferred by 
previous wartime separations, and most occasioned, by the high 
level of economic prosperity immediately after the war. 
Numerous steps were taken to stimulate housing production 
overcome these shortages., Under the Servicemen’s Readjustment 
act, veterans could obtain no-down-payment financing on the basis 
of the government guaranteeing a substantial portion of the mot- 
gage loan made by a private lender., The FHA instituted apo 
gram of liberal mortgage. financing insurance, for construction ol 
rental housing in which occupancy preference was accorded to wt | 
erans, To overcome the extreme competition for available cox | 
struction workers and materials, the government instituted pe | 
grams to speed production of construction materials, „train ni 
expand the construction labour force and, so faras possible, i 
nel, these increased resources into housing production. . One atl 
of this program, for example, was the extension of loans a 
facturers of prefabricated housing, an effort that had only 
success, As a result of wartime restrictions on produce m 
sumer goods, accumulated savings provided a plenitude 0 re 
gage funds. With ready availability of mortgage funds, the stint, 
lus of a substantial backlog of housing demand and-an mal $ 
supply of building materials and construction labour, the ac | 
industry rapidly responded, By the end of the 1940s a A 
had reached 1,000,000 units a year, and during the He 3 
a peak of over 1,500,000 units a year. A continued hig 
housing production during the 1960s enabled 
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its most pressing needs for additional shelter regoui 
3. Farm Housing—Since farm housing is an integr? se 
the source of income and employment and is not rea ak: y 
from the farm as-a whole as security, the nena ouie 
grams have.generally not been applicable to farm chiefy. 
lems, „Farm housing, therefore, has been dealt with having 
agricultural matter, the principal government program Home 
the farm. ownership loan: program under the Farmers e Hot 


act of 1949 set up in the department of agriculture 
still experimental, program of loan and grant at dines a 
nical advice for farm housing and other farm-bui iel 

tural nonfarm housing, in an effort to provide a Pra patel 
of bringing assistance to farm and_rural housing ri 
that available for urban housing, The, Consolid 

Home Administration act of 1961 provided for / 
farmers’ housing and for insurance of loans adya a of 
lenders, The Housing act of 1964 provided for 4 FT ce bl 
struction subsidy grants, to public’ and private This prog" 
of low-rent housing for domestic farm labour. seasonal #8 
intended to help provide adequate housing fonn jar om 
tural workers who have low levels of earnings, * ements: 

ment, and, in many cases, frequent migratory "e 


mové ‘psi 
also AGRICULTURAL Economics: Agricultural Cr edit 
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Data on farm housing have been particularly inadequate. How- 
ever, greater farm prosperity in the war and postwar years was re- 
flected in substantial improvement in the condition of occupied 
farm housing. Highway expansion in farm areas and the spread 
of electrification accelerated improved standards of housing. 

4, Slums and Slum Clearance.—Slums are residential areas 
that are physically and socially deteriorated and in which satisfac- 
tory family life is impossible. Bad housing is a major index of 
sum conditions. By bad housing is meant dwellings that are lack- 
ing in light and air, without adequate toilet and bathing facilities; 
that are in bad repair, damp and improperly heated; that do not 
afford opportunity for privacy in family living; that are subject to 
fire hazard; and that are overcrowded on the land, leaving no space 
for recreational use. Such, in varying combinations, are the char- 
acteristics of slum housing. To these may be added other indexes 
ofslum conditions. They are to be found in congestion of popu- 
lation, both on land and in dwellings, high death and morbidity 
tates from contagious and chronic diseases, high infant mortality, 
ageneral prevalence of destitution, deteriorated or even degen- 
erating neighbourhood conditions, the lack of adequate municipal 
or social services and a high incidence of dependency, child de- 
linquency and crime. It should always be noted that slums involve 
people as well as buildings. 

The growth of slums became an acute problem in cities of the 
eastern seaboard of the United States, especially in New York city, 
with the heavy immigration that began about the middle of the 
19th century. ‘The problem spread westward as successive waves 
of immigrants colonized in urban areas, taking over housing ac- 
commodations that were already deteriorated, and which quickly 
became slums. 

Factors contributing to the development of slums may be cited 
as follows: low wages and poverty, preventing people from paying 
for decent dwellings; the invasion of business and commerce into 
residential areas, leading to the neglect and abandonment of 
dwellings; the haphazard, uncontrolled growth of cities; leniency 
toward the owners of dilapidated property in the matter of tax as- 
sessments, and in the toleration of low standards in the remodel- 
ing of old dwellings; racial or other restrictions limiting the 
location or quality of housing available to certain groups; and 
municipal government that neglects the adoption and enforce- 
ment of regulations with respect to sanitation and safety. Finally 
there has been general apathy regarding the menace of slums. 

Initial efforts in the late 19th century and the first three decades 
of the 20th century to halt the growth of slums and improve hous- 
ing standards sought unsuccessfully to correct conditions through 
the exercise of the police powers of the states (see Evolution of 
the Housing Problem, above). 

5. A National Housing Policy.—After World War II there 
Was recognition that, despite the rapid pace of housing construc- 
tion, much blighted housing remained in the slums of the central 
tities. In 1949 a definitive statement of the nation’s long range 
foals and objectives was set forth in a new housing act. The 1949 
act declared that the government’s actions should be directed to 
temedying “the serious housing shortage, the elimination of sub- 
štandard and other inadequate housing through the clearance of 
Slums and blighted areas, and the realization as soon as feasible of 
goal of a decent home in a suitable living environment for every 

merican family, . . .” 
special significance in this act was the acceptance by gov- 
tmment of a new area of urban housing responsibility—slum 
Clearance and redevelopment. Hitherto, slum clearance had been 
rarried out only in connection with construction of low-rent public 
eag; and then only in those cases where slum sites had been 
med in many instances, vacant or marginal sites had been 
ized for this type of construction. Under the new slum clear- 
ance and urban redevelopment program, the reuse of the cleared 
could be for private as well as public purposes. 
he Housing act of 1954 expanded the concept of slum clear- 
Be, to one of “urban renewal,” and assistance was provided for 
“nabilitation and conservation programs as well as clearance ef- 
mea It also placed upon local communities the obligation to 
at blight through such measures as improved codes and code 
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enforcement practices, local planning, long-range capital improve- 
ment programs, neighbourhood analyses, relocation plans and other 
requirements. This was designated as the Workable Program for 
Community Improvement, and it became a prerequisite for numer- 
ous types of federal housing assistance. The Housing act of 1954 
also provided for federal assistance to promote metropolitan area 
planning and planning by small communities. Federal assistance 
to combat blight was expanded notably under the Housing and 
Urban Development act of 1965. Grants to communities were 
made available to help absorb planning and administrative ex- 
penses and certain physical improvement costs in concentrated 
code enforcement areas, to demolish condemned structures, to 
create small in-city urban parks and carry out beautification pro- 
grams, and to provide multipurpose neighbourhood facility struc- 
tures in low-income neighbourhoods. 


E. Hovusinc SUPPLY AND NEEDS 


Despite the progress made in the years following World War TI, 
several large areas of housing need remained in the United States. 
The 1960 housing census revealed continuing qualitative defi- 
ciencies, with one housing unit out of every four either dilapidated, 
deteriorating or lacking adequate plumbing facilities. 

Within these over-all magnitudes of housing deficiency there 
were areas of serious concern. One of these was the part of the 
housing inventory occupied by the nonwhite segment of the popu- 
lation. A combination of lower incomes and restricted access to 
the housing supply contributed to a situation where relatively three 
times as many nonwhite families occupied substandard housing as 
white families. The housing census revealed, moreover, one out 
of seven nonwhite families were severely overcrowded compared 
with only one out of 40 white families. 

Another area of deficiency was in the field of housing for elderly 
persons, where occupancy of substandard housing was some 25% 
greater than among nonelderly families. Because of their much 
lower incomes, the elderly were generally paying substantially 
higher proportions of income for rent than the rest of the popu- 
lation, and much of this housing was considered unsuitable in view 
of the reduced physical mobility of the occupants. 

Several governmental actions were undertaken. In the field of 
housing for the elderly, three existing program activities—the low- 
rent public housing program; the FHA-insured rental and sales 
program; and a below-market-interest-rate rental program—have 
stimulated substantial production. A rent supplement program 
was authorized by the Housing and Urban Development act of 
1965 to serve elderly and other categories of lower-income families 
in projects that are privately financed with FHA-insured mort- 
gages (as discussed more fully below). In the field of minority 
housing a supreme court decision in 1948 (Shelley v. Kraemer) 
denied local court enforcement of restrictive real estate covenants 
which previously had prevented sale of private housing to vari- 
ous minority groups. During the late 1950s and the 1960s a num- 
ber of states and municipalities enacted open occupancy or other 
antidiscrimination laws in the field of housing. In November 
1962 President Kennedy issued an executive order which for- 
bade racial discrimination in the rental or sale of new housing con- 
structed with federal mortgage insurance and loan guaranty aids 
or with direct federal loans or financial assistance. 

The low-rent public housing program was made more flexible 
with passage of the Housing and Urban Development act. In ad- 
dition to construction of new projects, local housing authorities 
were permitted to lease dwelling units in privately-owned housing 
to serve low-income families. The 1965 act also facilitated local 
housing authority acquisition and rehabilitation of existing housing 
for use as public housing. 

The housing situation revealed by the 1960 census indicated that 
the “filter down” process by which older housing is supposed to 
provide adequate shelter within the means of lower income families 
does not satisfy all the housing needs of this group. Thus, more 
new construction must be aimed directly at the low and lower 
middle income housing markets, The Housing act of 1961 cre- 
ated a special below-market-interest-rate program under FHA for 
financing housing to serve lower-middle-income families. The 
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Housing and Urban Development act of 1965 supplied a new ap- 
proach—the rent supplement program—complementing the low- 
rent public housing program in meeting the housing needs of the 
poor. Private nonprofit, limited distribution or co-operative spon- 
sors of projects financed with FHA-insured market-interest-rate 
mortgages may receive rent supplements on behalf of eligible oc- 
cupants. Only certain categories of low-income families are eli- 
gible: the elderly, the handicapped, those residing in substandard 
housing, families displaced by public improvement action, or those 
whose homes have been destroyed or severely damaged by natural 
disaster. The supplement covers the difference between rent based 
on 25% of the family income and the full economic rent. 

Successive legislative enactments continued and liberalized the 
basic mortgage insurance program of the FHA. In 1961, it was 
expanded to cover insurance of mortgages for condominium 
ownership, i.e., mortgages constituting a first lien covering a 
fee simple or leasehold interest in a one-family unit in a multi- 
family structure, together with an undivided interest in such 
common elements as hallways, service areas, grounds, etc. In 
1965, FHA. mortgage insurance was made available to cover f- 
nancing required for land assembly and improvement for new 
residential developments, 

Legislative authorizations of 1961.and 1965 provided for 100,- 
000 and. 240,000 additional dwelling units, respectively, for low- 
rent public housing. Authorizations for urban planning, college 
housing and community facilities were increased. New programs 
were authorized in 1964-65 for low-interest-rate rehabilitation 
loans to property owners in urban renewal areas who need such 
assistance, and rehabilitation grants to low-income homeowners 
to help them meet the standards and goals established for the 
renewal areas in which they live, 

The expansion of the scope of the programs administered ‘by 
the Housing and Home Finance agency was marked by authoriza- 
tion of grants to local public bodies for aid in the acquisition of 
land for recreational and other purposes, and by grants to facili- 
tate advance acquisition of land needed by communities for future 
construction of public works or facilities. Recent legislation has 
also provided grants for comprehensive planning of urban mass 
transportation, and for mass transportation demonstration proj- 
ects, and for grants and loans for transportation facilities. 

1, Housing Expense-to-Income Ratio.—The housing ex- 
pense-to-income relationship provides a quantitative measure of 
the need for financial assistance in order to obtain decent housing. 
A rule of thumb that has been adopted in connection with various 
government-assisted programs is that families should be able to 
obtain adequate standard housing with an expenditure of not more 
than one-fifth to one-fourth of their income. It is known from 
census of housing and other data sources, however, that the hous- 
ing expense-to-income ratio varies over a wide range. A basic 
tendency is for the ratio to decrease with increasing income, since 
expenditures for housing are apt to increase less in proportion to 
income increases after an acceptable level of housing standards 
has been attained, Therefore, while lower income families may 
spend 25% to 30% or more for housing, middle and upper income 
families are more likely to spend between 20% and 15%, or less. 

Another variable influencing the housing expense-to-income re- 
lationship is the size of the family. A smaller family, with less 
need for food and clothing, can devote a higher proportion of in- 
come to housing. Thus, elderly families frequently combine the 
characteristics of small size and low income, so that a greater pro- 
portion of elderly families are apt to pay more than 30% of their 
income for housing.: Among the population as a whole, the long- 

term trend has been toward a decline in the average size of house- 
holds. Since the start of the 20th century, the number of house- 
holds has increased more than 200%, yet the nation’s population 
has only risen by about 120%. This difference results from the 
fact that the average household has dropped in the period from 
nearly 5 persons to less than 34. 

Housing expenditures as a percentage of total consumer ex- 
penditures declined from a 20th-century high of 19% in 1909 to 
a depression low of 9% during the 1930s. Since World War II, 
however, the average number of children per family has increased 
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slightly, creating pressures for larger housing units and there 
also been an increasing demand for more bathroom faciliti pie 
built-in mechanical appliances. In addition, cost of new es a 
has been rising faster than the cost of many other ep 
services. Consequently, housing expenditures as a percentage 

total consumption expenditures have again been on the ries 
10.9% in 1950 to 12.8% in 1960. $ 

The increased housing expenditures also reflected a continu 
increase in home ownership concentrated in the suburbs, A sg. 
nificant rise in real incomes, greatly increased auto o i 
large-scale production of moderate-priced homes in suburban de. 
velopments created the conditions for increased home 
supported by liberal mortgage financing. In, the second half of the 
20th century more than 3 out of every 5 dwelling units in the 
United States were owner occupied. 

2. Home Building Industry.—Private builders constr 
practically all of the new housing built in the United States, and 
their effort is directed almost entirely toward the private housing 
market. Public housing under federal and state programs ord. 
narily accounts for no more than 2% to 3% of total annul 
housing output. The annual value of new residential nonfam 
construction in the 1960s ranged between $21,000,000,000 and 
$25,000,000,000, approximately 4% of the gross national produci, 
About 2,000,000 people were engaged in building construction, of 
which home building absorbs a major part, 

Residential construction volume is subject to wide year-to-year | 
fluctuations. Housing is in,essence a very durable capital goo, 
which provides housing services to consumers over 40, 50 or more 
years of economic life. Since housing is so durable, most of th 
housing required by families is provided by existing structurés; 
and the volume of new units built in any year is equal to oly 
2% or 3% of the existing stock of units. A year-to-year change 
in new housing construction volume, equivalent to a change from 
3% to 2% of existing stock, would mean a one-third decline it 
annual volume; an increase from 2% to 3% of existing stock wi 
mean a 50% increase in annual construction volume. $i ce 
tuations are accompanied by entries of many small, new 
firms when annual demand and production are increasing, pe 
withdrawal of many small builders when a curtailment 
dictates a smaller production volume. in tat 

Housing production is also unlike most other goods in A 
finished product is immobile. The builder, therefore, 18 eni 
with local housing market conditions, Even the manufacture” 
prefabricated houses’is likely to be confined to a region? 


country because transportation costs limit the radius of bai 
tions. Offsetting differences in local market conditions i } 
troduce an element of stability in total housing prota) 
general economic conditions are relatively stable. bai: atio 
significant change in the national economy, however, 
housing production volume undergoes a significant chan 
About two-thirds of urban single family homes oe toa 
operative builders, who as “organizer-merchandisers using wih 
tract buyers to their developments and merchandise wi followitt 
fairly narrow price ranges. The housing shortage ye by mun ; 
World War II permitted large-scale speculative acu chandil 
builders who completed large numbers of houses and Beentl W 
the finished units with customer choices limited velopment 
minor modifications of interior, The subsequent cut 
a balanced supply-demand relationship, however, shar rut tt 
this practice and in most developments the builder € che ste 
or several sample houses, or model homes, and regu es. atl 
ume of his activity in accordance with the rate 0 af choice vib 
these conditions, the purchaser has a wider range the struct 
respect to interior and exterior modifications 9 tional 0% 
known in the trade as “extras,” for which he pays 4°") rect 
Another one-sixth of new housing is “custom built, ving om 
accordance with customer specifications. The rem selves, vilit 
of new homes are constructed by the owners RE, employins " 
their own labour or that of family or friends jar ey lack ot 
side labour and subcontractors for skills whic jumbing ' 


which licensed: practitioners are required, such a5 
electrical work. 
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During most of the post-World War IT period multifamily hous- 
ing accounted for 10% to 20% of total private housing units 
started. In the early 1960s, however, this proportion climbed to 
between one-fourth and one-third. In large projects, the builder 
generally acts as the general contractor, perhaps doing the founda- 
tion work and some other part of the work with his own labour 
force, Most, if not all, of the work, however, is done by special- 
iæd subcontractors, as for steel frame erection and electrical, 
plumbing and masonry work, 

‘The builder is primarily an organizer and entrepreneur, rather 
than a mechanic or craftsman. In earlier times he often performed 
one or several of the craft operations such as carpentry or ma- 
gonry, but today these operations are typically executed on con- 
tract, The builder exercises his entrepreneural talents directly in 
such areas as land, acquisition and also in purchase of materials 
where his wholesale scope of buying may effect substantial econo- 
mies, He also engages the various skills required for the job, fre- 
quently acting as his own-general contractor. Large builders often 
maintain their own sales organizations; medium-size and smaller 
operators frequently use real estate firms on a commission basis. 

Prior to World War IT the home-building industry was charac- 
terized by its small scale of operations. In 1938 a department of 
labour study in 72 cities showed that almost two-thirds of the 
builders of single-family housing constructed only one house a 
year, and only 14% of the surveyed builders constructed more than 
four houses a year. The postwar years witnessed the emergence 
of large-scale builders operating on a tract construction develop- 
ment basis. Studies showed that 10% of the nation’s builders con- 
structed almost 60% of all single-family homes, with the typical 
uilder in this group constructing more than 350 houses a year. 

A large proportion of this tract building has been financed under 
ederal mortgage insurance and loan guaranty programs. Land 
planning requirements of the federal agencies administering these 
programs have promoted improvements in site planning, expressed 
in such advances as use of superblocks to deter through traffic 
from use of residential streets. 

4 As home building graduated into “big business” status, the ac- 
ivities of speculative builders responded more directly to advan- 
tages and disadvantages of federal tax structure. The builders and 
Owners of rental housing projects utilize the fast depreciation rates 
Which reduce taxable income during the early years of ownership. 
fter a period of five to ten years, a project will have a low de- 
reciated book value. It may then be sold at a profit, taxed at 
the much lower capital gains rate than ordinary income. Large- 

Scale builders often combine construction of a shopping centre 
with a housing development, which provides a market base for the 
shopping centre. The shopping centre in turn provides a long- 
term source of income and also benefits from the lower capital 
Sains tax rate upon profitable resale. 

The short-term merchandising goals of the project developer 

ave not always been consistent with the longer-range objectives of 

Sound urban planning, Although he can help shape public tastes 
and preferences, the project develgper, in a highly competitive 
Market, is necessarily cautious regarding basic innovations. As a 
result, project development has frequently been aimed, at least in 
pt Hats price ranges, at mass tastes, with frequent criticisms 
i eled against the unnecessary use of “gingerbread” design which 

5 to construction cost but does not produce added livability. 
ese large housing projects have also been criticized because 
Ale are not co-ordinated with local school, transportation and 
iea sewer capabilities, with the result that inadequate a] 
impr are often overtaxed and local officials must adapt capital 
ovement expenditures to emergency conditions rather than 

Sine to plan for sensible and orderly long-term growth. 
thim urban development has also been frequently characterized by 

fe eee and wasteful land utilization, with each detached 
adds ne its own separate plot of ground. This not only 
ding the cost of street and utility installations, but such plan- 
Biri ene precludes a possibility for the builder to create 
ition fd common green areas for recreational purposes. In ad- 
wilt riven by his desire to obtain cheaper land, the developer 
requently leapfrog beyond the fringe of existing housing de- 
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velopment, leaving behind unused acreage which must wait for 
years before surrounding densities can support its economic de- 
velopment. This latter characteristic of suburban land utilization 
has caused concern among many urban planners, and numerous 
proposals have been developed for a more orderly utilization of 
this rapidly diminishing strategic land resource. One of these has 
been embodied in legislative authorization under the Housing and 
Urban Development act of 1965, which authorized FHA insurance 
of mortgages to finance the acquisition and preparation of land 
for housing development. These financing aids help avoid the 
piecemeal and marginal land development patterns resulting from 
small-scale operations with limited financial support. 

The rapid rate of suburban development has created serious 
problems of urban services for many localities. Previously semi- 
rural communities within a very brief period often have found 
themselves facing problems of providing greatly expanded services 
in Such areas as education, police and fire protection and rubbish 
and garbage disposal. The costs of these services must be ob- 
tained, essentially, from a-residential real estate tax base, and the 
resultant ‘sharp tax increases have disillusioned many suburban 
residents. This disillusionment has triggered a return movement 
to the city, but this has been comparatively negligible. 

Since about 1930 mobile homes have provided an increasing num- 
ber of primary dwelling units in the total housing supply. A mobile 
home is a movable or portable dwelling designed for year-round 
living and built on a chassis without a permanent foundation but 
capable of being connected to electric and other utilities. Mobile 
homes commonly are referred to as trailers or house trailers, and 
sites developed for their location are known as trailer parks. There 
are more than 16,000 such parks in the United States, with more 
than 500,000 spaces. Large mobile homes are towed to their sites 
by truck tractors and are moved infrequently; expandable-type 
units feature living rooms that will expand from 10 to 20 ft. in 
width. By the 1960s more than 3,000,000 people were reported 
to live in mobile homes. The increasing number of mobile homes 
and the growth of mobile-home parks, however, created additional 
problems for many communities in relation to the provision of 
community services and facilities, schools and city and county 
planning, zoning and taxation. 

3. Cost Trends.—Post World War II housing construction was 
dominated by the demands of “first-time” buyers represented by 
newly formed households or by previous renters who took advan- 
tage of extremely liberal financing terms and their improved earn- 
ing powers to purchase new homes. Wartime personal savings 
also buttressed this “first time” home-buying market. Conse- 
quently, the relatively short supply of housing put a premium on 
resources for new housing and residential building costs increased 
by more than 50% between 1945 and 1950. 

With easing of the housing shortage during the 1950s, the home- 
buying market became characterized to a larger degree by the 
“second time” buyer, the household which had physically outgrown 
its original quarters and whose improved earning capacity per- 
mitted purchase of larger and more expensive housing. This de- 
velopment encouraged production of higher priced and better qual- 
ity housing, reflected in a 50% increase in the average price of 
single-family housing between 1950 and 1960, as compared to a 
30% increase in building costs during the same period. Additional 
evidence was provided by the increased production of homes with 
more than one complete bath and with three or more bedrooms. 

Although the upward trend of building costs has become greatly 
moderated since 1960 and market competition has tended to hold 
down the price of new housing, land costs continue to exert up- 
ward pressure on prices. This arises because of the shortage of 
vacant prepared land with utilities, in and close to central cities, 
while the preparation and marketing of additional peripheral land 
remains unplanned and poorly organized in many areas. The pre- 
viously described program of mortgage insurance by the FHA for 
loans to acquire and prepare land for residential development was 
intended to increase the supply of sites ready for building and to 
help dampen the upward movement of land costs in suburban 


areas. 
4. Technology and Research.—Since World War II, a num- 
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ber of innovations in home building have tended to reduce costs. 
Thus, plasterboard for dry-wall construction has come to be widely 
used. Many prefabricated components, such as roof trusses and 
window sash, have also received widespread acceptance. Despite 
progress, however, the house-building industry lags far behind 
others in adopting modern technology to reduce costs. A factory- 
produced house has more than half of its major components 
shipped directly from the factory to the site; only one out of every 
five new single-family homes has the benefits of this mechanization. 

Most general contractors operate within a given metropolitan 
area. Few have grown large enough to finance research on con- 
sumer preferences or effects of their housing on occupants, Some 
builders have made production, material or design innovations but 
there have been no clear channels for making such changes widely 
available to buyers. Each contractor would have to be separately 
convinced of the value of the innovation and then teach his crew 
how to apply it. As a result, a gap exists between technological 
potential and actual building practice. 

There is a lack of adequate basic research such as the devel- 
opment of criteria to measure new material performance stand- 
ards. In the absence of such criteria, there is a lag in acceptance 
of new materials and methods and in revision of building codes 
to make such innovations acceptable. Industrial researchers con- 
centrate primarily on developing and refining their own products. 
The federal government conducts research on such matters as 
local housing markets, measures of performance in certain mate- 
rials and equipment and designs of low-income and experimental 
houses. However, many of its investigations are limited to pro- 
viding data required by federal programs. 

5, Continuing Needs.—Increasingly, housing problems in the 
United States have been identified with the needs of special groups 
and with the burgeoning problems of urbanism and urban growth. 
Quantitatively, at least, the private home-building industry has 
shown its ability to meet the needs of the great majority of the 
rapidly expanding urban population. Pockets of need remain, 
however, among those families whose incomes are too low to 
permit them to buy or rent adequate housing. These include the 
unemployed, the unemployable and the underemployed, many of 
whom are victims of a rapidly changing technology, It also in- 
cludes the physically handicapped and elderly of low incomes. 
Government housing aids in these areas provide only a partial 
answer to this problem. Other governmental programs in the 
fields of area economic redevelopment, vocational training and 
elimination of racial discrimination in employment are required to 
bring many of these families to full earning potential and make 
them effective participants in a competitive economy. 

The problems of urban blight and urban renewal have com- 
manded increasing governmental attention, Federal and state 
pre-emption of such taxing areas as personal income, excise taxes 
and corporate profits have left to local communities a residuum 
of the real estate tax base. Blight and decay of urban centres have 
left this base increasingly incapable of yielding the revenue re- 
quired to provide needed local public services. This tax base 
must be restored through clearance, rebuilding, and rehabilitation 
and the limited financial capabilities of local communities point to 
continued participation by the federal government. In addition, 
other sources of revenue besides real estate taxation must be 
sought by local governments. 

sheer pressure of increasing populations has continued to 
cause tremendous growth in suburban and metropolitan area 
populations, and this has emphasized the need for continued ef- 
forts to solve the problems of mass transit. 

The grant and loan authorizations of the 1964 Mass Transpor- 
tation act helps communities to cope with these problems. 

The rapid rate at which outlying suburban acreage is being 
wastefully consumed by new housing construction suggests the 
need for more effective land controls than existing local zoning 
regulations. Such action, both in planning and in execution, would 
require a co-ordinated interjurisdictional approach to the problem 
within metropolitan areas. Planning grants by the federal govern- 
ment encourage such areawide consideration of land use problems. 
Metropolitan approaches to planning and other needs operate 
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through a variety of interlocal arrangements 

6. eS, of Housing and Urban Deraan 
Successive housing legislation in the United States has aren 
creasing concern with over-all problems of urban develo 
contrasted. to the initial legislative emphasis upon hones 
grams. This is reflected in the programs of assistance ee 
such areas as urban renewal, planning, community facilities 
space and mass transportation. These programs not only re | 
to the predominantly urban character of, the population bitty | 
to the complex problems arising from the movement ‘ol uh 
dwellers into large metropolitan areas, and the tendency for som 
of these metropolitan areas to merge into massive urban on, ] 
In recognition of the urban character of the yast majority of ty | 
population and the special growth and development problems thy 
urban communities face, the congress in 1965 enacted legislatim 
which created a new federal Department of Housing. and Urha 
Development (HUD), which initially absorbed and) carried fy 
ward all of the programs of the Housing and Home Finance ageny 
The legislation required co-ordination of all federal programs that 
affect development of the nation’s communities, and it emphasiel 
promotion of interstate, regional and metropolitan coordination 
[HHFA administrator Robert C. Weaver (q.v.) was appointed 
the first secretary of the new department. ] 

A further step in developing a co-ordinated approach was taker 
in 1966 with the passage of the Demonstration Cities bill. Ths 
provided for federal assistance to selected cities to help them dé 
vise and carry out comprehensive slum rehabilitation program 
on an experimental or demonstration basis focusing on new o 
rehabilitated housing for low-income groups, but also to incu 
health, education, welfare and other. social. services needed tp 
change the “total environment” of slum neighbourhoods, 

See also Crry; CITY PLANNING; METROPOLITAN AREA; ZONIN 
See also Unttep States (or America): Administration and Sodi 
Conditions; Living Conditions. (Ro: C. W) 


IV. GREAT BRITAIN AND THE COMMONWEALTH 
A, Great BRITAIN 


There probably has been a housing problem in Great Britaio, 
elsewhere, for as long as there has been a settled populist 
the sense that a proportion of the people has always had to 
at a standard below what was technically possible and ie 
at any particular date. The 20th-century housing problem, Sur. 
ever, had its more immediate origin at the end of the a T 
After the mid-19th century the movement for housing Të aa 
deavoured to improve conditions in three ways: by oe 
shortage; by replacing and improving slums and obsolete | 
ings; and by raising standards of accommodation and mp 
brief survey of progress made through the agencies 0 
thropic effort, state intervention and private enterprise 
vide a background to an assessment of t 


he housing station s 


the outstanding problems after the mid-20th century, | 
Í. Housing Conditions in the 19th Century Ti m 
tion of England and Wales was estimated at pad woe 
1750. By 1801 it was nearly 9,000,000, and in less "oe 
erations it had doubled itself, a process which was 4 over 


before World War I, by which time the population is; 
n which $0 nda 


000,000. 24 
It was not alone the increase in populatio 
altered the whole aspect of the country but the fact B W 
dustrial revolution was concentrating the popularna 
that places such as Liverpool, Manchester, Birming 
field, which were small country towns of from “pad inore, 
inhabitants at the beginning of the 18th century j 
from five- to tenfold by 1800 and continued 
growth up to, and in most cases even after, 
Hands were needed for the new factories, and s cred 
longer maintain a livelihood in the countryside; the cities 
den and enormous demand for accommodation 1n eo ; 
accommodation had to be within walking distance, pages 
centres of employment and it had to be cheap pe to od 
low. There was as yet no appreciation of the from 
health from the crowding of population int 


of proper water supply, town sewerage and house drainage. 
tis not surprising that employers of labour in mine or factory, 
who were often prepared to allow men, women and children to 
york under inhuman conditions, should show no concern for the 
itions under which they lived. Town landlords were inter- 
only in obtaining the maximum rent at least cost, and local 
and central authorities were frequently ignorant, indifferent or 
corrupt. Thus the only accommodation which the town labourer, 
and even the more skilled artisan who had become a factory hand, 
could afford or obtain was little more than the bare essentials for 


Evidence of the resulting conditions is contained in reports of 
mid-19th-century inquiries, the warnings of medical officers and 
smnitarians and in the novels and other writings of such authors as 
Charles Dickens, who thus supported a reform movement. For 
the most part the dwellings of the English urban poor were of two 
stories, built in rows, or terraces, sometimes back-to-back so that 
tach house had only one outside wall, and sometimes around nar- 
row courts opening from the main thoroughfares. Their construc- 
tion was shoddy, walls were not dampproof and floors were fre- 
quently the bare earth. There was no paving or drainage and the 
cesspool, if such existed, could often only be built under the house 
itself, Outside toilets and pumps were shared by many households, 
andin many districts people had to beg or steal water. Overcrowd- 
ing was rife. Thus all these circumstances, together with the pre- 
mailing poverty and often poor working conditions, resulted in 
appallingly low standards of health. Cholera epidemics swept 
through the country. The general death rate was 22 per 1,000 
population in 1838, and death rates from epidemics among the 
industrial population were three times as high as among the gentry. 
Eventually the relationship between public health and living con- 
ditions was realized, and an indifferent public was persuaded of 
theneed for reform. 

2. Period of Sanitary Reform.—The first efforts at housing 
reform, started in the countryside, when enlightened landlords 
repaired and improved their tenants’ cottages; however, in the 
newly overgrown cities where there was as yet no tradition of civic 
‘esponsibility, and where local government was still inefficient, and 
negligent, it was some time before the reform movement could 
make any headway. Sir Edwin Chadwick (g.v.), a pioneer of sani- 
lary reform, without which slum conditions could not be improved, 
worked together with others for the cleansing and paving of streets, 

Provision of water and drainage and the proper construction 
and Ventilation of dwellings, thus preparing’ the ground for the 

blic Health act of 1875 and the building bylaws which enforced 
a minimum standard of building and ensured adequate drainage 
and ventilation. This led to a rather more open layout. Terrace 
louses with through ventilation, aligned along streets of the mini- 
mum width by law, took the place of the back-to-back cottage and 
Congested court, 

During this time also the first philanthropic trusts were set up 

Provide model dwellings for working people. The Society for 

roving the Conditions of the Labouring Classes was first es- 

shed in 1830 and was followed by similar model-dwellings 
panies and charitable trusts, the latter endowed by their 
unders to build dwellings to let at low rents, any financial return 
nah reinvested to provide further dwellings. In 1851, at the 
in exhibition, a block of dwellings was erected under the aus- 
lords of the prince consort, as an example to enlightened land- 


aa the example of the philanthropists and the support of a 
Wing public opinion, reinforced by reports from the poor-law 
missioners and later the royal commission on the health of 

é ie housing reform became the concern of parliament. In 1848 
tst Public Health act was passed, and a central health depart- 

t was established for a limited period, but not until 1871 
tire 4 permanent local government board set up to become the 
ie Predecessor of the ministry of housing and local govern- 
t. 

3. Octavia Hill and the Growth of the Housing Manage- 
form Profession.—An independent contribution to housing re- 
Which was to have far-reaching results was started by Octavia 
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Hill (g.v.) when, in 1865, John Ruskin bought for her three houses 
in a court in Marylebone, where she was to try out an experiment 
in housing management. Having come into contact at an early 
age with the London poor and their housing conditions, and believ- 
ing that “you cannot deal with people and their houses separately,” 
she set out to show that, if landlord and tenant honoured their 
responsibilities to each other for the right use and maintenance of 
dwellings, not only would the physical environment of working- 
class tenants be improved, but their whole standard of living would 
be raised. By training fellow workers in her methods, Octavia 
Hill initiated a new profession of housing management for women, 
which had spread to the Netherlands and Sweden before her death 
in 1912. 

4. Beginning of Housing Legislation.—During the second 
half of the 19th century, housing legislation proper first reached 
the statute book, and the basis of housing law was already laid 
down before 1900 on”principles which remained in force in the 
second half of the 20th century. In 1851 the Labouring Classes 
Lodging Houses act and the Common Lodging Houses act (the 
Shaftesbury acts) were passed. The first gave power to local au- 
thorities to build lodginghouses, including housing accommodation 
of a type suited to'the labouring classes, whether single men and 
women or families. The second enabled local authorities to in- 
spect and regulate common lodginghouses. Toward the end of 
the century, philanthropic enterprise entered this field when Lord 
Rowton endowed the building of lodginghouses with a separate 
cubicle for each occupant. 

The Artisans and Labourers Dwellings act, 1868 (the Torrens 
act), gave local authorities powers for the demolition or improve- 
ment of insanitary dwellings and so started legislation for slum 
clearance. In 1879 an amending act empowered local authorities 
to build houses with state loans to replace those closed or demol- 
ished and to charge a rate (local property tax) up to 2d. in the £1 
toward the cost. The Artisans and Labourers Dwellings Improve- 
ment act (the Cross act), 1875, amended four years later, pro- 
vided for the improvement and clearance of large areas. Although 
powers were thus enacted for the whole range of housing activity 
—that is, for the inspection and closing or demolition or improve- 
ment of existing dwellings, the clearance and improvement of un- 
healthy areas and the provision of new accommodation as a public 
service—little was done to put them into practice. The acts were 
complicated and permissive only and, especially in respect of com- 
pensation for the compulsory purchase of property, costly to op- 
erate. The Housing of the Working Classes act, 1890, which 
clarified and consolidated existing legislation, was designed to ease 
these difficulties and to encourage further clearance and building 
by local authorities. 

Nevertheless, private enterprise was still regarded as the main 
source of supply of houses of all kinds, and local authorities built 
only about 5% of all dwellings up to World War I. The royal 
commission on housing, which reported in 1885, had taken evidence 
from many who were genuinely concerned about housing improve- 
ment but who opposed subsidized municipal housing on the ground 
that it would pauperize the tenants. The prevailing political phi- 
losophy regarded the operation of a free economy as adequate 
incentive to ensure that supply would meet demand. 

However, by 1914 a great improvement had taken place in the 
condition of towns. Wages had increased, standards were rising 
and public health legislation had probably had more influence than 
the housing acts themselves. As a result new residential districts 
were being built to a better standard. Frequently they were mo- 
notonous and ugly, and the minimum of the bylaws became the 
maximum of practice; but at least they were more sanitary, and 
the houses were better built and ventilated and received more 
daylight. 

5. Town Planning and the Garden City Movement.—Al- 
ready during the 19th century a few idealistic and humanitarian 
industrialists, anxious to improve the living conditions of their 
workers, sought to create for them a better environment by pro- 
viding new homes within a planned community. Such new towns 
or villages were to be experiments in social improvement as well as 
in better housing conditions. By the end of the 18th century, 
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Robert Owen was attempting something of the kind at New Lan- 
ark, Scot., and James Silk Buckingham published an elaborate 
project for a new town in 1849, The first to go further in practice 
was Sir Titus Salt, a self-made Bradford woolen manufacturer, 
who built first a new mill'and then new dwellings and community 
buildings around it for hisJabourers between 1853 and 1876. : 

Near the turn of the century George Cadbury at Bournville, 
W.-H. Lever at Port Sunlight and Joseph Rowntree at New Ears- 
wick were building new communities. In 1898 Ebenezer Howard 
published his book Tomorrow: a Peaceful Path to Real Reform, 
setting out the theory of the garden city, self-contained, with 
its own diverse industries and separated from other towns by a 
green belt. He and his friends propagated the idea through the 
Garden Cities association. Letchworth Garden city,founded by 
them in 1903, was the first practical result. (See also. GARDEN 
City.) 

‘As: cheap passenger-transport services were developed, towns 
were able to extend at their fringe, and to secure that such develop- 
ment should be properly planned, the first Housing and Town 
Planning act was passed in 1909. Its main feature was the town 
planning section, which empowered local authorities to make a 
plan to-ensure good layout of any Jand in course of development 
or likely to be used for building purposes. Low-density develop- 
ment of houses at about 12 tothe acre, as advocated by the garden- 
city movement, became the accepted standard. 

6. Private Enterprise Houses and the Building Society 
Movement.—Although the lower-paid wage earner and casual Ia- 
bourer had to rely on rented housing, the needs of the rising lower 
middle class and skilled artisans could to an increasing extent be 
met by the purchase of houses for owner occupation.’ The growth 
of the building society movement helped the man with a little capi- 
tal to'acquire a house on mortgage. The Small Dwellings Acquisi- 
tion’act/of 1899 empowered local authorities to make advances on 
favourable terms to assist individuals to purchase a house for occu- 
pation: These powers were later amended to keep pace with 
changing conditions. 

7. World War I and the Beginning of Rent Control,— 
At the outbreak of war in 1914, in spite of the general improvement 
in standards, house production had not kept pace numerically with 
need. The Rent and Mortgage Interest Restriction act, 1915, was 
passed to control the exploitation of the shortage of houses, par- 
ticularly in the industrial towns and in centres of munitions manu- 
facture, by fixing rents and giving tenants security against eviction: 
Tt also prevented increases in the rate of interest on mortgages and 
the calling in of mortgages. s 

During the war building ceased while the population continued 
to increase. But at the same time standards rose and popular 
opinion demanded better housing: for returning servicemen. 

i8. The Interwar Period.—Housing Standards.—There had 
been little conscious attempt to set.a standard for working-class 
housing: before World War I, but a committee-was appointed by 
the local government board in 1917 under Sir John Tudor Walters. 
Raymond (later Sir Raymond), Unwin, the architect and town 
planner; was a member, as was Barry Parker of Letchworth Garden 
city.) Ina pamphlet, Nothing Gained by Overcrowding, and in his 
practice, Unwin advocated better layouts which took account. of 
contours and natural features and, used the cul-de-sac in place of 
gridiron planning; and these principles were embodied in the’com- 
mittee’s report.» i 

_ The Tudor: Walters report» also ‘laid down: standards of room 
sizes below which it was:not considered desirable to build, and dis- 
cussed plans for two-story houses with over-all floor areas varying 
from 755) sq.ftz to:1,150 sq.ft: ‘These standards were interpreted 
generously at; first, and the building of parlour-type houses with 
two living rooms downstairs was encouraged immediately after the 
war. y DLEO se i re 

Housing Subsidies—The problem facing the postwar coalition 
government was how to provide dwellings quickly and cheaply at a 
time of high interest rates ‘and: high»building costs: with a disor- 
ganized and inadequate building industry. Rent restriction was 

prolonged by two acts:of parliament in 1919 and 1920; which ex- 
tended: control to houses of higher ratable values but allowed a 
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limited increase in rents. Me 
Private enterprise could not compete on an economic basis ee 
controlled rents, and for the first time government subside 
made available to stimulate house building. The Hoy, we 
Town Planning act, 1919 (the Addison act), made ialt 
responsible for supplying houses to meet the need inta 
A subsidy was offered amounting to the whole of the annual 
on approved schemes or houses less the product of a penny rae 
generous but leaving no inducement to local economy, Under this 
arrangement 176,000 houses were built, but costs rose and efforts jy 
find more labour and alternative forms of construction 
failed. When the slump came two years ‘later this Subsidy. as 
repealed and replaced by one limited to a fixed sum per house i 
though the amount was varied by acts of parliament in 1923 a4 
1924, Assistance was given in the form of a block grant for smal) 
houses built by private enterprise. Furthermore, by a treaty" 
with labour in 1924, which convinced «the building-trades union 
that there would be:a long-term program of house building, John 
Wheatley, minister of health in the Labour government, wasabk 
to encourage more men to enter the trade. ts 
But prices had remained high and, with interest rates’at about 
5%, only skilled workers could afford the rents. Subsidies wer 
regarded as one cause of high prices, and an attempt was madet 
remove them when unemployment in the building) trade began ty 
increase. ‘They were, however, reinstated by a Labour government 
in 1929 in an attempt to bring rents down to what the lowerpad 
workers could afford, They were finally. withdrawn for generi 
purpose housing in 1933 when costs had fallen, leaving only the 
slum clearance and overcrowding subsidies introduced in 1930 mi 
1935) respectively. (see below). J 
Housing Societies.—Soon after the armistice of 1918; somes 
cieties were originated» to provide new housing for the working 
classes or to improve or convert existing houses. ‘These societi 
(legally termed associations) were recognized under. the Houstt 
acts provided that they conformed to certain rules, including te 
limitation of dividends on borrowed capital. They were in te 
tradition of the*older charitable trusts and model-dwellings com 
panies, some:of which also: undertook new:(building.! ie 
not responsible for a:numerically significant contribution to er 
production; they have frequently led the way in incu 
and have provided, for: special. categories: of persons INWE i 
large, poor families, families with a-bad-health record; 
single people, etc. pate 
Son Sauer and; the-Abatement of Overcrowding i 
or, more precisely,.dwellings unfit for habitation, althoug! wns) 
found: mostly in the-great cities, also exist in smaller {0mm 
ruralcommunities and even among scattered cottages: ce 
houses.in which the structure, accommodation and convene” 
of an insufficient standard or which fall below the oie: hows 
mum in respect of at least one of these requiremen sata 
which by reason of their layout are inadequately lit or ait 
and houses which,-while primarily suitable-in th ts wo 
become slums through being let out in separate tenements yy 
adaptation so that,for example, what was originally wai: edt 
one family:has come to be occupied by as many aSa 
more,’ aling wi 
‘Although sanitary authorities had powers for re? aan pad take 
houses:and unhealthy areas, by 1914 only 182 of 1913 inclusit 
any.action, and their combined efforts from 1890 t047 get 
produced 13,810 new dwellings. During World War were yee 
mated that, in order to.replace slums, 796,000 hona um-clearantt 
in England and Wales and 115,000 in Scotlands | triper 
legislation passed soon after the war was sonini was cone 
and expensive to local authorities, and housing f Ra 
trated on the production of additional dwellings 
shortage. . The Housing act, 1930 (the Greenwo0? toc 
ance, act), inorder to encourage local authorities tel 
and rehouse slum dwellers, provided a subsidy, mr or 
person rehoused, with special additional financia ive sites 
tural workers and for rehousing in flats on expen th slut oe 
The economic; crisis in 1931-held up pusei blo 
ance under this new act for the first year or two. DU 
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yas by now again aroused. In 1929 the National Housing and 
Town Planning council had published its Policy for the Slums, 
ind: in 1931 a.group of voluntary societies held the first New 
Homes for Old exhibition, presenting; the facts about slum condi- 
tions, The Housing centre was inaugurated, as a permanent or- 
ganization for housing propaganda. and information: In 1933, the 
minister of health initiated the antislum campaign with a five- 
year program for local authorities: to- clear 280,000 insanitary 
houses and replace them with nearly 300,000 dwellings. The pro- 
gram was extended to some 464,000 dwellings by 1938. 

In 1935 the Overcrowding act was passed, setting a penal stand- 
adibeyond which persons per room were not to be crowded and 
providing a subsidy for dwellings to:abate/such overcrowding. A 
national survey in 1936 showed 341,554 houses overcrowded out 
of nearly 9,000,000 inspected according to this standard, which 
was byno means.a high one, In some boroughs and districts; par- 
ticularly in northeast England, 20% and more of the dwellings 
inspected’ were overcrowded as compared with the national average 
of 3.8%. ‘The London average was/79% and 9 out of the 28 metro- 
politan boroughs had between 10% and 17%. Orders making 
overcrowding a punishable offense were brought in to cover almost 
the whole country by 1939: f 

In 1938,the slum-clearance and overcrowding subsidies were 
brought into line with one another and’paid on the basis of a fixed 
sum per dwelling, with a higher rate for flats. 

Rural Housing and Reconditioning.—The Overcrowding act was 
the first act to offer a special subsidy for houses for agricultural 
workers, although previously local authorities had had powers un- 
der the Housing (Rural Workers): act, 1926, to give grants for the 
reconditioning of obsolete: but: structurally sound rural cottages. 
These grants -remained»in operation until after World War II al- 
though they were not extensively used, 

House Production.—After World War I, house production was 
slow to get under way but) was’ stimulated by the subsidies. It 
reached a peak in the year ending March 1, 1928, when 239,000 
houses were built, of which104,100 were subsidized houses built by 
local'authorities and 74,600°were subsidized: houses built by. pri- 
vate enterprise. Production’ fell after 1928, and output by local 
authorities did not: again reach the 100,000 mark until the year 
before World: War IL. 

Low building costs and interest rates, and a wide extension of 
lending. by: building, societies giving favourable terms for house 
purchase by the owner-occupier, enabled private enterprise to in- 
crease production until by» 1984 it was well!over 200,000. Local 
authorities also increased. their production as the antislum cam- 
paign gained momentum. Total annual production varied between 
ie and 347,000 for the five years before the outbreak of war 

Altogether, between 1918 and 1939 about'4,000,000 new houses 
Meja built; of which about 1,500,000. were built by local authorities 
or letting and about 2,500,000. were built by. private enterprise 
ind'sold mainly. to: owner-o¢cupiers. 
h Although’ between World Wars I and II the shortage of houses 
be been: reduced, the supply of dwellings to let at rents which the 

Wet-paid tenant, could. afford: was still insufficient to, enable the 
ig ctdepartmental Committee on Rent Control, reporting in 1937, 
A tecommend further general decontrol of rents, except of the 
ore expensive rents of houses already subject. to decontrol on va- 
cant possession. 

he majority of houses built by local authorities between World 
i i Land IL were of the three-bedroom nonparlour type with 
cai area of about. 760 sq.ft., reductions in standards oc- 

carly © D the: 1920s. and again, during the economic depression 

yin the 1930s to meet the/needs of tenants with a low rent- 
nae Capacity; particularly those rehoused as a result of slum 

i et Nevertheless, the provision of a fixed bath was stipu- 
hom, and in 1924 it was laid down that this should be in a bath- 


ie London, Liverpool, Leeds and other big towns some rehousing 
Berke in blocks of flats at comparatively high densities, most 
Wer $ being five stories high and without elevators. Such blocks 


te often laid out around asphalt courtyards and were dreary 
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and barracklike. Nevertheless, experiments were made in pro- 
viding amenities such as central hot water, water-borne refuse dis- 
posal, facilities for drying clothes, baby-carriage sheds, private 
balconies, clubrooms and: children’s playgrounds. 

Town Planning.—This building activity, although relieving the 
housing shortage and improving general conditions, was called 
into question on the count that the new developments lacked 
urbanity and coherence. Sporadic, unplanned development round 
big cities resulted in waste of agricultural land, spoliation of nat- 
ural beauties and danger from traffic. Closely associated with the 
physical shortcomings of housing estates were their social inade- 
quacies. They were collections of houses, not communities; and 
many, although the size of small towns, were at first almost totally 
without churches, schools, shops and clubs. 

Although another Town and Country Planning act had been 
passed in 1932, and a Restriction of Ribbon Development act in 
1935, they were not very effective. London attempted to acquire 
a green belt of open land, and planning projects were drawn up 
to control development in many areas, but the cost of compen- 
sation where land had to be acquired for public purposes, or where 
development was adversely affected, restricted the effective opera- 
tion of town planning proposals. The second garden city had been 
started at Welwyn in 1921 by E. Howard, and the city of Liverpool 
at Speke and the city of Manchester at Wythenshawe had devel- 
oped housing estates which were to varying degrees self-supporting 
in social amenities, But these were isolated examples. The great 
cities, and particularly the London region, continued to attract 
population and industry, and the extension of electric suburban 
railways and motor traffic enabled more and more people to seek 
better living conditions on the periphery. Most local authorities 
built estates for rehousing slum dwellers on the edge of the built-up 
area, because redevelopment of the original sites at lower densities 
meant that fewer persons could be accommodated on them. The 
daily journey to work was costly and time-wasting and kept work- 
ers so long away from their homes that these outlying residential 
areas became mere dormitories. 

9. Wartime and Immediate Postwar Policy.—On the out- 
break of World War II rent control was again promptly imposed 
and covered almost all dwellings other than the most expensive 
(those of over £100 ratable value in London and of over £75 else- 
where) and nearly all those owned by local authorities.“ Civil 
building was generally stopped, and only some special housing and 
lodgings for key workers in war industry and agriculture were 
built during the next six years. Billeting (of civilian war workers, 
bombed-out families or women and children evacuated to safe 
areas) was relied upon to cope with the shifts in population caused 
by the war. Compulsory powers were available. 

The situation in 1945 was not unlike that in 1919, and again 
the need and the popular demand was for additional houses for 
those who had lost their homes through the war or who had never 
had an opportunity of setting up homes. About 200,000 houses 
were totally destroyed by air raids, but about this number had been 
built during the six years of war. About 3,000,000 had received 
some war damage and 250,000 were so badly damaged as to be un- 
inhabitable. The number of new households was estimated at 
about 550,000. The actual shortage in 1945 was estimated:at be- 
tween 750,000 and 1,000,000 dwellings, but this did not take ac- 
count of any rise in standard, which in fact led to.a much greater 
demand than had been expected. 

The first attempt to meet the shortage was the mass production 
of temporary prefabricated bungalows, financed by and remaining 
the property of the state but managed by local authorities. By 
requisitioning and adapting empty houses, also-as agents of the 
central authority, local authorities in badly war-damaged areas 
were able to add a little to the pool from which they could allo- 
cate tenancies. Both projects were somewhat costly to the ex- 
chequer, and neither could have any long-term effect. The first 
project was finished by the end of 1948, after 125,000 emergency 
bungalows had been provided. Requisitioning powers were 
brought to an end in 1955. 

40. The Post-World War II Period.—For the main long-term 
contribution to post-World War IT housing, national policy looked 
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to local authorities to produce houses to let. 

Between 1945 and 1952 control of all civil building was secured 
by a licensing system which gave priority to work considered to 
be of urgent national importance and restricted the building of 
houses by private enterprise according to number, size and price. 
Local authorities were provided with an allocation related to the 
resources of their area and the central authority was thus able to 
regulate output. 

Subsidies —In 1946 subsidies were again made available to local 
authorities at higher rates to meet postwar costs, in the form of 
a fixed annual amount per dwelling, borne three parts by the ex- 
chequer and one part by the rates. Although the amounts of sub- 
sidy were later varied somewhat, this form of financial assistance 
was adhered to until 1956, when the rates contribution was made 
optional. 

Under the Housing Subsidies act, 1956, the minister had power 
to vary or to abolish subsidies; thus by the end of that year the 
subsidy for general-purpose houses was withdrawn, but a reduced 
subsidy was retained for one-bedroom dwellings with the object 
of encouraging local authorities to build dwellings suitable for old 
persons. Subsidies were retained in respect to dwellings built for 
slum clearance or redevelopment and to accommodate overspill 
population from overcrowded and congested areas. Additional 
subsidies on a sliding scale were available for dwellings in blocks 
of flats of four or more stories or on expensive sites and for some 
other special cases. These provisions were consolidated in the 
Housing (Financial Provisions) act, 1958. 

Nontraditional House Construction.—To counteract the short- 
age of skilled labour and of traditional building materials, alterna- 
tive forms of building were sought. A number of these systems, 
using various concrete and steel constructions, were approved 
for local-authority housing work, and several hundred thousand 
dwellings of permanent nontraditional construction were com- 
pleted. Some Swedish timber houses were imported and allocated 
to local authorities mainly in Scotland and northern England. 
There was a severe postwar shortage of building timber, and the 
amount used per house was rationed for a considerable period. 
This led to the development of solid (concrete) ground floor con- 
structions and systems which largely dispensed with softwood. 
However, as supplies became normal, new systems of construction 
could not compete either economically or in popularity with the 
traditional brick two-story house. 

Trailers, or Caravans.—With the housing shortage after World 
War II makers became interested in building trailers, or caravans 
as they are called in Great Britain, for permanent residence. In 
the 1930s about 250 trailers a year were made in the U.K.; in 
the 1960s the number produced annually exceeded 35,000, with a 
retail value of about £17,000,000. Of these it was notable that 
5,000 were exported, and interest in this type of home was grow- 
ing on the continent of Europe in the second half of the 20th cen- 
tury. 

British light touring caravans, 10 ft—18 ft. long, and the static 
holiday vans, up to 22 ft. long and 7 ft. 6 in. wide (maximum 
legal width for British roads), may be towed by road in the U.K. 
The luxurious “mobile home” types up to 40 ft. long and 10 ft. 
wide must be transported on special vehicles. The interior of such 
quarters must be carefully designed to make best use of limited 
space. Beds can usually be folded upright against walls; kitchen 
units are compact, and cupboards are built into the structure. 
Full glass fibre insulation in ceiling, roof, walls and floor is often 
provided, as well as space for television, washing machine, fitted 
refrigerator and full household plumbing—boiler, copper hot 
water cylinder, radiator, fully fitted bath, wash basin and flush 
toilet. To meet the need of such homes local authorities have 
built caravan parks, where water, electricity and main drainage are 
provided. On these sites caravans often stay for long periods. 

Allocation of Dwellings—In the first postwar years the local 
authorities were responsible for the letting of about four out of 
every five new permanent dwellings built and for the allocation 
of the licence for the other one. The ministry of housing advised 
local authorities when allocating to consider’ such things as the 
housing conditions of the family (e.g., overcrowding, sharing, 
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condition of dwelling); the number of depend p 
special health needs; war service; etc. Authorities view i 
differential renting (see below) found it easier to observe 
principles when letting their own ‘dwellings. Also, in 1940 1, 
Labour government removed the term “working-classes"f th 
Housing acts, thus making them apply to all sections of dive 
lation. Pope 
Housing Management.—Already between World Wars I and 
as the number of council houses increased, more local authorities 
employed professional housing managers. The Society of Hous 
Managers (basing their training on the principles initiated 
Octavia Hill and at first training only women) and the larger 
Institute of Housing together had by the 1960s about Mo) 
qualified members, both men and women, trained to take respo l 
sibility for lettings, rent collection, repairs, supervision of ests 
and housing welfare and to advise on local housing needs and pro. 
grams, j 
Private Enterprise and Owner-Occupation, —After 19524 Con 
servative government gradually relaxed the licensing restrictions, 
and the proportion of private enterprise to local authority houwe 
rose until in 1958 the former had outstripped the'latter, In 19s 
a joint-guarantee plan between the ministry, the local authorities 
and the building societies was designed to encourage owner-oct- 
pation of small houses. Local authorities were empowered ti 
sell council houses to tenants in appropriate cases, but few authori- 
ties were in a position to reduce the numbers of houses availabe 
for letting in this way. The House Purchase and Housing ac, 
1959, made exchequer funds available to approved) building s 
cieties with the object of encouraging the purchase and improv: 
ment of older houses for owner-occupation, Local authorities wh 
already had been empowered to make bigger advances for howe 
purchase by owner-occupiers were enabled by this act to la 
even more freely. The sale by private enterprise of flats for 
owner-occupation also became popular. i 
During the 1930s, when the building of small houses by privite 
enterprise for speculative sale had also enjoyed a boom period, 
some builders had been criticized for low standards of Jayont, 
design and construction, Before World War II the Nat 
House Builders’ Registration council had been formed among tept- 
table firms prepared to conform to a minimum standar i: 
the war, awards were made by the minister of housing for go a 
sign and layout of both private and municipal housing projet 
to encourage the wider employment of architects for estate 
ing and a higher standard of taste among purchasers. ie 
Housing Societies—During the immediate postwar years aki 
ing societies were discouraged by rent control from U val 
extensive new building. Nevertheless, several same ‘is 
up in association with industry to build for key worte 
several self-build societies were formed, mainly among wren 
men, the members and their families working on the cons” 
of houses to accommodate each member household. t before 
Several large societies, sponsored by the governs ies 8 
World War II to supplement the work of local autitl ger 
Scotland and the northeast of England, greatly 1m0% tig 
output. The Northern Ireland government set up & jeu 
in 1945, ewan 
After 1954, when recognized housing associations We gyal 
from rent control, many undertook new prog ad , 
new building and conversions for the elderly. Soci Jocal author 
gible for the same subsidies from the exchequer aS urposes: 
ties when they carried out housing for recognized Pits ie 
The Second Slum Clearance Program —After a acute W 
tensive slum: clearance was again postponed until jder aes 
age of dwellings had been met. Meanwhile the Pe “ait? dete 
after minimum permissible maintenance during id which, 
orated further, Repair costs had increased ere = eine 
the control of rents at’ 1939 levels, made adequa 
uneconomic. However, by 1954 nearly 2,000,005 reas. n 
had been built and the shortage was easing in some to that wi 
adjudged time for a shift in housing policy similar es 
had taken place in 1930. The Housing Repairs yee cnt of 
1954, to encourage the replacement and impro 
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houses and the raising of standards of repairs, modified procedure 
regarding slum clearance and required local authorities to submit 
q preliminary five-year program. In 1955 returns showed 847,112 

houses scheduled as slums, of which local authorities estimated 

that they could deal with 375,484 within five years. The 1954 
act also made provision for the acquisition and temporary repair 
of slum and obsolete property for deferred demolition by local 
authorities. ; y > 

Under the Housing acts as consolidated in the Housing act, 

1957, which became the principal act, no dwelling may be let 
unless it is in all respects fit for habitation. There are four main 
types of procedure open to local authorities for securing the closure 
ordemolition of unfit houses and the clearance and redevelopment 
of slum areas. (1) They may require a landlord, in the case of 
a single dwelling, to carry out speeified work and in his default 
they may do the work and recover the cost. If it is deemed that 
the dwelling cannot be made fit at reasonable expense and no offer 
by the owner to do necessary repairs is made or accepted, the 
local authority must order the closing or demolition of the dwell- 
ing. (2) A whole area may be declared a “clearance” area if the 
dwellings in it are unfit or dangerous and unhealthy by reason of 
their bad arrangement, and if these conditions can be most satis- 
factorily remedied by the demolition of all the buildings. (3) 
A “redevelopment” area must contain a certain proportion of 
working-class dwellings, at least one-third of which must be over- 
crowded or unfit, and the site must be redeveloped according to 
the local authority’s plan, substantially for rehousing purposes. 
(4) “Comprehensive development” procedure, which allows for 
urban renewal on a wider scale, may be used to designate any 
area for redevelopment as a whole in order to deal satisfactorily 
with extensive war damage, obsolete development or any other 
Purpose of the development plan drawn up by the planning au- 
thority under the Town and Country Planning act, 1947 (see 
Town Planning After World War II, below). Any person af- 
fected may appeal against these procedures. Compensation for 
Compulsory acquisition of an unfit dwelling is normally payable 
for the site value only, plus an allowance for certain classes of 
oWner-occupiers or business-occupiers. The local authority is 
responsible for rehousing tenants displaced by slum clearance 
ad an exchequer subsidy is available toward the cost of new 
dwellings for this purpose. 

Improvements and Conversions.—The Housing act, 1949, pro- 
Vided grants to landlords, owner-occupiers, local authorities and 
housing associations for the improvement, other than repair, of 
houses to bring them up to modern standards or for the conversion 
of larger houses or other buildings into two or more dwellings. 

„ The House Purchase and Housing act, 1959, introduced new 

standard” grants for the provision of standard amenities to im- 
Prove old dwellings. These grants covered half the cost up toa 
maximum fixed figure in respect to a fixed bath or shower in a 
room; a hand basin or lavatory, a hot-water supply, a water 

oset and food storage facilities, and could be claimed as of right 
Under stated conditions. K 

Rents—Between 1939 and the passing of the Housing Repairs 
a Rents act, 1954, there had been virtually no increase in per- 
oa rents in spite of a more than threefold increase in repair 
osts. ‘The 1954 act allowed an increase of rents of rent-controlled 
Rae up to a maximum figure related to ratable values, with 
a Proviso that the landlord had to prove the expenditure of an 
Ppropriate sum on repairs, Certificates of disrepair, which could 
maietained from the local authority by the tenant of a badly 
in intained house, enabled him to withhold the original 15% rent 

Crease allowed by the act of 1920 in respect to repair costs. The 

our party opposed the relaxation of rent control and proposed 
ath emPulsory acquisition of all rented dwellings by the local 
is Orities; however, during 1957 a Conservative government 
in sed a new Rent act introducing decontrol of higher rated dwell- 
i and of all dwellings in vacant possession. and allowing for 
ai increases in rents of all controlled houses within limits 
of thi to ratable values and conditions of tenancy. The effect 
ics act was delayed in some respects because landlords were 
raged to give three-year agreements to sitting (occupant) 
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tenants and, by 1960, when the majority of such agreements ex- 
pired, the shortage of higher-rented accommodation had been 
somewhat relieved except in London and several other large cities. 
To minimize exploitation in such areas the minister of housing 
approved compulsory purchase by the local authority of dwellings 
where exorbitant rents were being imposed. 

After 1930 local authorities had powers to pool the subsidies 
which they received under different acts and provisions in a single 
housing revenue account, and to use them to fix rents according 
to the individual financial needs of the tenant. Some authorities 
introduced such projects during the 1930s to enable them to re- 
house families with low incomes and a number of dependent 
children, who otherwise would have been unable to afford the 
rents of new houses, After 1945 full employment, children’s 
allowances and other forms of welfare assistance greatly improved 
the rent-paying capacity of many tenants, but high building and 
maintenance costs, high interest rates and, after 1956, the with- 
drawal of the normal-needs subsidy resulted in high rents. Coun- 
cil houses had been let to tenants with widely varying incomes 
according to housing rather than financial need. Local authorities 
were now therefore encouraged to rationalize their rents in order 
to avoid too wide a gap between prewar and postwar rents, and 
between rents of houses built with and without subsidy and at 
different periods when different interest rates prevailed. Many 
also introduced new differential rent plans based on a propor- 
tion of the income of the head of the household, income from 
other wage earners, lodgers, etc., and the number of dependent 
children. 

11. Town Planning After World War Il.—The close asso- 
ciation between housing and town planning had been realized when 
interwar town planning acts were passed to attempt to control the 
overgrowth of the great cities. National and regional planning of 
physical enyironment including the right location of new or exist- 
ing industry were regarded as the key to the problem of the un- 
planned sprawl of the big towns. The reports of the Barlow 
commission on the Geographical Distribution of the Industrial 
Population. (1940), of the Uthwatt committee on compensation 
and betterment and of the Scott committee on land utilization in 
rural areas (both 1942) together set up the principles for a national 
planning policy which was partially accepted as a basis for legis- 
lation. 

The Town and Country Planning act, 1944, gave special as- 
sistance for the reconstruction of war-damaged areas. In 1947 a 
comprehensive Town and Country Planning act introduced a new 
principle to deal with the problem of compensation and better- 
ment made necessary by town-planning action. This involved the 
acquisition of development rights of all land on behalf of the 
community and made all development subject. to permission by 
the local planning authority. This act also, required the prepara- 
tion of development plans covering the whole country. Thus post- 
war housing development, wherever it took place, was subject to 
town planning control. The financial provisions covering develop- 
ment rights were, however, repealed in 1953, on the general grounds 
that they constituted a hindrance to development. 

New Towns and Town Expansion —Even more significant in 
relation to housing policy was the New Towns act, 1946, empower- 
ing the minister to appoint development corporations and to desig- 
nate sites for development as New Towns, with finance from pub- 
lic funds (see New Towns). During World War II an advisory 
plan for central London by J. H. Forshaw and Sir Patrick Aber- 
crombie and a plan by Abercrombie for the greater London region 
both recommended the development of New Towns, for which sites 
were suggested. By the early 1960s development was well under 
way in 15 New Towns, 8 of them being in the London region, 3 
in Scotland, 1 in. Wales and 1 in the midlands.. Further New 
Towns for the relief of towns in the north and midlands were un- 
der consideration. 

By 1961 the New Towns in England and Wales had completed 
about 80,000 dwellings, but London and the big cities were still 
crying out for sites where surplus population could be settled. At 
the same time many small country towns, although finding it dif- 
ficult to maintain the standards expected of a modern community, 
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could well absorb families from congested areas. Under the Town 
Development act, 1952, agreements could be made by means of 
which a large, overgrown local authority could promote housing 
development in another authority’s area and could provide finan- 
cial and technical assistance. The exchequer could make grants 
toward major expenditure on water and sewerage services; the 
county council could also assist. The higher rates of subsidy for 
rehousing overflow population from congested areas were con- 
tinued after the repeal of the general housing subsidy in 1956, and 
exporting authorities could make a rates contribution in respect of 
applicants nominated by them as tenants of such town expansion 
programs. 

In spite of this decentralization, employment opportunities, 
particularly in office work, multiplied in the big conurbations, 
which became increasingly congested with traffic. Town planners 
looked to comprehensive redevelopment to rehabilitate obsolete 
urban areas. London, Birmingham and other big towns under- 
took construction of many such projects. The redevelopment of 
the Barbican area in the City of London, with housing, amenity 
open spaces, offices and community buildings and with segregation 
of traffic, was a noted example. (See also Lonpon: Housing.) 

12, Design of Dwellings and Neighbourhood Planning.— 
After World War II the standards of accommodation and design 
for council houses were based on recommendations of a govern- 
ment advisory committee (the Dudley committee) in their report, 
The Design of Dwellings, published in 1944, which advocated 
larger, better-built and better-equipped houses and flats. In spite 
of several economies made to prevent greatly increased building 
costs there was a marked improvement in postwar dwellings, and 
particularly in their heating and hot-water systems and kitchen 
and sanitary fittings. Many tenants could also afford better fur- 
nishings; and some installed their own modern cookers, washing 
machines, refrigerators, etc., often by means of hire purchase, or 
installment buying. 

Most postwar housing took the form of two-story single-family 
houses of about 900 sq.ft., in pairs or rows, although later more 
multistory flats and maisonettes, or apartment buildings, were 
used, especially for central area redevelopment, frequently in con- 
junction with two-story houses and four-story maisonettes for 
larger families and even with bungalows for old persons. 

Before the war, town planners had evolved a theory of neigh- 
bourhood planning, somewhat obscure in origin, but brought into 
prominence in England by the analysis of existing communities in 
the two London advisory plans and the suggestions made in them 

for new development. The size and space requirements of neigh- 
bourhoods were analyzed also in the Dudley report, and this prin- 
ciple was adopted as a guide in most postwar residential areas. 

During the interwar years, a movement for the provision of 
community centres in residential areas had arisen to counteract 
the lack of social and cultural facilities in the new districts. 
Although immediately after World War II licences for such build- 
ing were severely restricted, more estates were planned with local 
centres and interesting experiments were made in providing for 
social and communal services. 

The increase in the use and ownership of motorcars concentrated 
attention on garaging, parking and traffic considerations in the 
design of layouts. Pedestrian shopping precincts and groups of 
dwellings planned with footpath access segregated from traffic 
became experimental features in some New Towns and redevelop- 
ment areas. Some authorities planned for one car to each house- 
hold, even on low-cost estates. 

Greater attention was also paid to the landscaping of housing 

areas and the provision of play space for children. 

13. New Problems.—The 1951 census showed an excess of 
households over dwellings of about 1,169,000. Despite the build- 
ing of 2,478,000 new dwellings in the next 10 years, which brought 
the total of dwellings in Great Britain to about 15,750,000 by 1961, 
it was estimated that 1,500,000 dwellings would still be needed 
within the next 20 years to provide for new households. The 1961 
census showed that overcrowding had decreased markedly and it 
was a serious problem only in a few areas and in isolated cases. 
The fragmentation of the population into small households, and the 
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economic and social conditions which enabled the large number 
aged to live as separate households, increased the demand a 
small dwellings suited to their needs. The movement of : 
within the country and to a lesser extent immigration fie 
seas concentrated pressure for accommodation disproportig a 
on the London and southeastern regions and to some degree 
other big city regions. a 

About 4,000,000 dwellings were enumerated in 1951 as bei 
without certain amenities and it has been estimated that oye 
4,000,000 existing dwellings had been built before 1881, i 
tween 1945 and 1960, 350,000 unfit houses were cleared and more 
than 1,000,000 persons rehoused. The rate of slum clearance 
increased after 1956 and 60,000 dwellings were cleared in 19%, 
More than 318,000 dwellings were improved or converted wih 
assistance under the Housing acts between 1945 and 1960, by 
which time work under the 1959 act was just beginning to gather 
momentum. 

The rise in income levels and full employment reduced the 
number of housing difficulties due to poverty except in a har 
core of problem families. But old persons, too, found difficulty 
in meeting the rent of a modern dwelling out of an old-age pension 
or small fixed income, despite supplementary pensions in aid of 
rent, which assisted many. This meant that the aged were often 
left behind in low-rent slum areas, so that small, suitable dwell 
ings were especially needed when redevelopment took place, 

Several social surveys emphasized the interdependence of di- 
ferent members of the extended family, particularly that ol 
mothers and daughters, Young couples moving to newly de 
veloped areas missed the practical and moral support of their par- 
ents in the early years of marriage and the bringing up of children. 
Conversely these young persons were anxious about elderly pat 
ents left behind in the old central areas. 

Until after World War II Great Britain was predominantly t 
country of single-family dwellings of two or at most three stories. 
The greater space requirements for the redevelopment of over 
crowded central areas after 1945 necessitated the building al 
multistory blocks of flats and maisonettes with elevators, beside 
the rehousing of part of the population outside these areas. 
high flats created certain new social problems, in particular 
of providing for children’s play. . 

Latis old houses in obsolete districts often fell into the haidi 
of landlords who exploited them. In large industrial Bu 
particularly, immigrant workers frequently obtained lodgings 
such houses at scarcity rents which they could ill afford, witi 
result that the houses became overcrowded. Provisions i 
suring proper management of houses in multiple occupi 
were included in the Housing act of 1961. cleat 

By 1960 local authorities were building mainly for per 
ance, overspill population and for old-age pensioners; A aei 
enterprise was increasing the output of houses and flats Cor thot 
occupation. There was still a need for modern dwellings ! Hr 
in the middle-income range, including those better-off ai 
elderly persons who neither needed nor qualified fora 
accommodation but who were unable or unwilling 
The Housing act of 1961 envisaged the expansion o 
association movement, and provided a special governind 
finance the building of dwellings to let at economic X 
the needs of such persons. i 

This act also introduced a new principle for allocati ad finan 
to local authorities. Those authorities with eer f 
resources for housing would receive subsidy at à hight igh I 
those whose potential income from rents was alreat 7 gust 
was hoped that this would encourage authorities to real j 
ferential rent systems, so that those househo! dies 
would benefit to a greater degree from the subsidies. 
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In the earlier years of European se 
Commonwealth countries, the traditional sin 
adapted to local conditions. For the most par" | 
as there was no shortage of land. Urbanization 


ons led to the need for planned. housing policies during 
century; thus in the larger towns of Canada, Australia 
Zealand more, flats were built. Government agencies 
countries provided mortgages to assist owner-occupiers 
al public-housing developments, particularly in relation to 
a began mainly after World War II. 

ia, after independence, five-year programs envisaged the 
of modern housing units. The second program included 
"1,000,000 such units in assisted projects and 800,000 in private 


an, with its housing situation aggravated by large-scale 
ration of displaced persons, also planned for settlement 
ees on agricultural land and for a number of satellite towns. 
ingapore and Hong Kong, where the need was extremely 
housing trusts and authorities produced large estates of 
ry dwellings, Similar trusts or government agencies in the 
dies and other smaller communities built for letting, or 
We assistance toward home ownership. 
ban cases officers were appointed who had had experience 
iblic-housing administration in Britain, ‘The management 
principles of the Society of Housing Managers and of the In- 
stitute of Housing were adapted to the needs of overseas develop- 
ment and native workers were trained to take over in the fields of 
administration, management, town planning and building. 
f: : ods of house construction varied widely according to the 
climate and indigenous materials of the different territories.. In 
ee temperate areas, such as parts of Canada, Australia 
vad lew Zealand, more or less traditional constructions were 
sed (although including more. timber than in the United King- 
In Hong Kong, where an enormous population was con- 
in,a limited area and immigration had been very rapid, 
yatncards even of new dwellings were among the highest 
world, 
Jn South Africa the influx of native workers into urban areas to 
l tain employment in mines, factories, etc., led to the mushroom 
, lopment of shanty towns which rapidly deteriorated into slums 
Bia of the temporary nature of the buildings and the lack of 
adequate services, In some territories housing authorities were 
up to build simple. dwellings for renting and to provide finan- 
assistance to encourage home ownership and self-build pro- 
grams. Extensive building was undertaken after World War II to 


house detribalized African workers in segregated, communities, 
nn (M: C. Br.) 


(spa V. EUROPE 
The housing situation. in continental Europe varies widely in 
Quantitative and qualitative aspects. Housing shortage and over- 
towding result in the first place from the failure of house build- 
H keep pace with growing-populations and the rate of urbaniza- 

om, Urban housing levels, compared with the other essential 
‘ponents of standards of living, are lower in those countries 
ot Were industrialized earlier and which have a high proportion 

Obsolete dwellings in industrial. areas. Nevertheless, taking 

as a whole, rural areas have a higher proportion of sub- 
a dard dwellings lacking in amenities than do the towns. 
+ Public Tesponsibility for housing standards and production de- 

“bed in most western and central, European countries toward the 
Sid of the 19th and the beginning of the 20th centuries. In some 
tres the Principal agencies for home building for the lower 

ome groups have. been co-operatives or housing associations, 

example in the Scandinavian countries, the Netherlands, Bel- 

y 1 and Germany, In others, for instance in Austria between 
‘lal Land II, municipalities built and rented dwellings. 
Omen gc Prise also played a big part both in building for 
ro, occupation and for renting, mainly for the higher-income 
l none and has sometimes been assisted by special tax concessions, 
- Betwe Guarantees and similar measures.  — 

Central en the two wars, in most continental cities in western and 
Popul Europe, low-cost housing was built in flats and although the 
“arity of the single-family house was marked, living in flats 
accepted as normal. Nevertheless, development of low- 
“ty housing on garden-city lines took place extensively. Much 
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thought was also devoted to the development of low-cost flats at 
fairly high densities. In Austria the municipality of Vienna 
erected blocks of dwellings, at first arranged around large central 
courtyards, provided with facilities such as laundries, nurseries, 
schools, etc. In France a water-borne system of refuse disposal 
was first used and after World War II the French architect 
Le Corbusier received world-wide acknowledgment for the bold 
conception of one large high building containing dwellings and 
communal facilities designed to a standard module; this first 
“United Habitation” was erected outside Marseilles, German lay- 
outs generally took the form of slab blocks, orientated to give the 
best aspect to every dwelling and allowing greater openness than 
the earlier courtyard layouts. In Scandinavia almost all building 
by the co-operatives was of flats, although Sweden developed a 
self-build program for smaller houses, particularly in the suburbs 
of Stockholm where many single-family timber houses were built 
(see also Trends in World Housing, above). These countries were- 
also pioneers of the tower block., 

A survey by the United Nations Economic Commission for 
Europe of the housing situation, published in 1956, gave a general 
picture of housing shortage, including some information about the 
condition and equipment of dwellings. This same survey. at- 
tempted some classification according to basic services, such as 
electricity, inside running water and bath, showing a generally 
higher standard in the Scandinavian countries, the United King- 
dom, Ireland, Switzerland, West Germany and the Netherlands. 
France and the United Kingdom contained a higher proportion of 
obsolescent housing than other European countries for which in- 
formation was available. 

In spite of greater interwar activity, no European country could 
boast a fully adequate housing stock at the outbreak of World 
War II. All suffered from the lack of building during the war 
years, and war damage resulted in great losses in some countries 
and districts. 

By 1955 the over-all housing situation had improved, and since 
then in most countries in northern and central Europe the rate 
of construction has been stabilized at approximately prewar levels. 

See also references under “Housing” in the Index, 

(M. C. Br.; Er, W.) 
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partment of Commerce, Bureau of the Census, Census of Housing: 
1960, vol. 1-7 (1962-63); Senate Committee on Banking and Cur- 
rency, Study of Mortgage Credit; Does the Decade 1961-70 Pose Prob- 
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opment (1953), Urban Redevelopment: Problems and Practices (1953). 
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1949) ; Housing for Special Purposes (H.M S.O., 1951); Housing of 
Special Groups (H.M.S.O.,, 1952); L. E. White, Towns of Today 
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HOUSING AND BUILDING LAWS. The object of 
housing laws is to protect the health and safety of the community 
by fixing minimum standards for the construction and maintenance 
of buildings. Housing laws, as distinguished from building laws, 
are concerned with prescribing standards for buildings used for 
habitation. Such laws apply to existing buildings and require that 
they conform to minimum standards of sanitation, maintenance 
and habitation, even though the structure as originally built did 
not conform:to this standard, 

Building laws are designed to achieve minimum standards in 
new construction as well as in the alteration of existing buildings. 

These laws apply not only to housing but to industrial and com- 
mercial buildings as well. In general, they deal with basic con- 
struction, electric and plumbing installations, and fire prevention. 


HOUSING AND BUILDING LAWS 


Housing and building laws are not mutually’ exclusive and the 
provisions may overlap. Modern building laws reflect the tet 
of 19th-century urbanization, which focused attention on tee | 
for legislation to assure the preservation of safety and A 

United States.—Housing Laws.—The growth of cities ih 
U.S. brought about a concentration of population, swelled th 
large immigration of the 19th century: With ‘this concentrati 
came the tenements, and with the tenements came the Squalor 
vividly portrayed by Jacob Riis in How the Other Half Lina 
(1890). Then came the New York Tenement House law of 1M) 
—a pioneer effort to meet the onslaught of the slums, 

In their modern context, housing laws are one element inthe 
over-all attack against urban blight. The National Housing act of 
1949, as amended, has stimulated an eagerness by communities) 
adopt housing laws. This eagerness derives from the need to me 
the requirements under the act for a “workable program” to clin. 
nate slums and thereby be eligible for federal grants and loans, 

Though there are instances of state-wide’ housing laws (gy, 
Michigan and New York), normally such legislation is the prodig 
of the local municipal government. The general pattern is 
define those dwellings falling within the ambit of the law; to ir 
standards for such matters as space and occupancy, sanitation 
safety, heating and electricity; and to provide procedures for e | 
forcement. Definitions are important in that the specific standards 
applicable to different types of occupancy must be clearly stated 
Standards for space and occupancy are designed to avoid the owr- 
crowding of dwelling units. An illustration of this is the requir: 
ment prescribing minimum floor area and air space for sleeping 
units, depending upon the number of occupants and their age 

Sanctions for enforcement vary from fines and imprisonment t 
demolition in the case of dwellings unfit for habitation or dang: 
ous for occupancy. As to the latter, enforcing officers are author 
ized to order the building to be vacated and also to/order it 
making of repairs as well as the demolition of the building, wih 
power to carry out the order if it is not obeyed. j 

These rights of the enforcing officer derive from the Tegal do 
trine of nuisance and the power of the sovereign’ authority v 
abate nuisances (Miller v, Foster, 244 Wis. 99, 153 ALR. sy 
A necessary element in enforcement procedure is the power i 
make inspections of buildings, a provision usually found in hous 
laws. 

In US, law, with the constitutional requirement of due prou 
(q.v.), the legal justification for regulatory measures th 
housing derives from the police power of the state to enact legs | 
tion for the common welfare, “At the point where economii 
interest ceases to be a sufficiently potent force for the A 
of the general welfare, or, indeed, becomes 4 force hie 
actually injure the general welfare, the Legislature best i 
and require that buildings intended for use as . - - multip yk 
shall conform to minimum standards which may ee 
regarded as essential for safe, decent, and sanitary dwelling p ] 
(Adamec v. Post, 273 N.Y. 250, 255). Furthermore, 
existing buildings for special treatment (¢.g., neW a pr 
for lodging houses though they complied with the law vt ian! 
nally constructed) does not necessarily transgress 4 proces 
guarantees against deprivation of property without p jg conti 
law or necessarily create an invidious distinction, ‘4 f the Wi 
to the constitutional guarantee `of equal protection secil it 
there may be ample justification in the facts for su Us.) 
ment (Queenside Hills Realty Co., Inc. v. Saxl, 328 ves, o 

Building Laws—These laws, commonly ca racak 
prescribing standards for new construction and em $ si 
dwelling structures as well as those used for aha ogra 
portant a component as housing laws in the worka! if 
the control of blight. t 8 

The general pattern of administration and enforce an 
require the approval of building plans before ing the pol 
tion; to provide for the issuance of a permit a miiy code ro 
to go forward if the plans are found to comply ah period fe 
ments and for the inspection of the work during is ie 
struction; to sanction the issuance of “stop orde s certat” | 
reveals violations; and to authorize the issuance ° 
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occupancy upon final completion in accordance with code require- 
ments. These preventive. measures are usually coupled with puni- 
tive sanctions for willful violations of the code. 

On the substantive side, the code may describe the particular 
materials or construction that are to be employed in a given situ- 
ation, Alternatively, in accord with the modern trend, the code 
may use the so-called functional principle and indicate a standard 
of performance to be achieved, thus allowing greater flexibility in 
the use of new materials made available by technological advances. 
An illustration of a functional requirement would be that a cer- 
tain column shall have a fire-resistance rating of not less than a 

certain number of hours in accordance with a recognized testing 
procedure. The use of recognized standards reduces the necessity 
of manufacturing several items serving the same function in order 
to satisfy the rigid vequirements of different codes. As standards 
are changed or new ones developed, it is important that there be 
no lag between the sanctioned procedures of the community and 
those that have been accepted by disinterested groups. These 
legislative lags, however, are an ever present problem, particularly 
where the functional principle is not employed. 

There are several complete codes that haye been prepared by 
private groups. as models for enactment by local municipalities, 
and several states have enacted legislation which permits munici- 
palities to adopt such codes by reference. This practice relieves a 
municipality from complying with any state law requirement that 
makes publication of a proposed ordinance a prerequisite for its 
enactment—a costly procedure, considering the bulkiness of most 
codes; in the absence of state legislation allowing such adoption by 
reference there may be questions under state law regarding the 
legality of this procedure, 4 

The question of legality may arise, however, wherever the 
adoption by reference includes the possibility of amendments to 
the code that may be made by the municipality in the future 
(City of Tucson v. Stewart, 45 Ariz, 36,96 A.L.R. 1492). A few 
states (¢.g., New, Jersey, New, York and Connecticut) have initi- 
ated their own programs for a model code available for adoption 
by municipalities within the state. 

England.—tLegislation respecting housing that is unfit for habi- 
tation is covered in the Housing act, 1957, which enumerates the 
particular matters to be taken into account in determining fitness. 
These embrace collectively, safety, plumbing and sanitation, and 
facilities for storage and the preparation of food, with a special 
Part of the act devoted to overcrowding. Local authorities are 
fequired to make periodic inspections to ascertain if houses are 
unfit for habitation, 

Similar to U.S. housing laws, provision is made for ordering 
tepairs and for the demolition and closing of houses. If, upon 
tppeal to a court or judge, it is determined that a repair which 
S been ordered cannot be made at a reasonable expense the 
al authority, if so empowered by the minister of housing and 

‘cal government, may compel the owner of the house to sell it 
| he authority, in which event the latter must carry out the 
| P. There are similar provisions for compulsory sale in lieu 

dta demolition or closing order if it appears that the house “can 

tendered capable of providing accommodation which is ade- 
. Me for the time being . . .” (s. 17). 
l Z Y. the Public Health act, 1936, local authorities outside of Lon- 

Ee may adopt building bylaws which, together with the act itself, 
of ae the construction and alteration of buildings. The matter 
) ee bylaws is not wholly optional; the minister of housing 
lays cal government may require a local authority to make by- 

YS, and if it fails to do so after a lapse of three months, the 

mister himself may make such laws, Bylaws must include cer- 
eral nenen specifically set forth in the act; these cover, in gen- 
) EESE of construction and items pertaining to sanitation, 
“jf, vS Cease to have effect after ten years unless extended by 
| ee of housing and local government. Model bylaws 
Bini. the ministry of housing and local government adopt the 

‘onal principle described above in connection with USS. codes. 
allege norities, in addition to the right to take measures for the 
at lon of fines, may require an owner to remove any construc- 
at contravenes a bylaw or to make appropriate alterations. 
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In addition to the Public Health act of 1936, the planning require- 
ments of the Town and Country Planning act, 1947, also has an 
impact on building operations. The administrative county of 
London is governed in the matter of building not by the Public 
Health act, 1936, but by a series of acts collectively known as the 
hanson Building acts, 1930-1939, with their appropriate by- 

WS. 

Scotland.—By the Building (Scotland) act, 1959, local authori- 
ties have a uniform building code. Provision is made for building 
standards to be established by regulations of the secretary of state 
after consultation with the building standards advisory council. 
The standards may employ the functional principle. Certificates 
of completion are provided for, similar in function to the certificate 
of occupancy in U.S, codes. 

Canada.—Building codes are matters within the jurisdiction of 
the provincial and municipal governments. A National Building 
code, issued under the auspices of the associate committee on the 
national building code (National Research council, Ottawa), is 
purely advisory. The code includes a part devoted to housing 
accommodations, with standards for heating, room heights, plumb- 
ing and windows. 

See also Housrnc; City PLANNING; ZONING. 

Brstiocrapny.—F. Burton, History of Building and Fire Prevention 
Codes, 23 Quarterly of the National Fire Protection Association. 364 
(1930); R. A. Klitzke, “Roman Building Ordinances Relating to Fire 
Protection,” 3 Amer. Jour. of Legal History 173 (1959). G.N, Thomp- 
son, Preparation and Revision of Building Codes (U.S. Dept. of Com- 
merce, Nat. Bureau of Standards, 1949) ; J. D. McGoldrick, S. Graubard 
and R. J. Horowitz, Building Regulation in New York City (1944); 
Nationally Recognised Standards in State Laws and Local Ordinances 
(American Standards Association, New York, 1949); R. Schless, Town 
and Country Planning Act (1959); J. J. Clarke, Law of Housing and 
Planning and Allied Subjects, 5th ed. (1949) ; Report of the Committee 
on Building Legislation in Scotland (H.M.S.O., 1957). 

In addition to the English model bylaws and the Canadian National 
Building code, the following model codes are available: A Proposed 
Housing Ordinance (American Public Health Association, New York 
city); Model Minimum Housing Standards Ordinance (National In- 
stitute of Municipal Law Officers, Washington, D.C.) ; Uniform Build- 
ing Code (International Conference of Building Officials, Los Angeles, 
Calif.) ; Basic Building Code (Building Officials Conference of America, 
Chicago, Ill.) ; Southern Standard Building Code (Southern Building 
Code Congress, Atlanta, Ga.) ; National Building Code (National Board 
of Fire Underwriters, New York city, Chicago, San Francisco). A 
survey of several local U.S. housing laws is contained in Provisions of 
Housing Codes (Urban Renewal Bulletin No. 3, Housing and Home 
Finance Agency, Urban Renewal Administration, 1956). For a de- 
scription of the “workable program” under, the National Housing act 
of 1949, as amended, see Program for Community Improvement (Hous- 
ing and Home Finance Agency). (B. H. G 

HOUSMAN, ALFRED EDWARD (1859-1936), English 
scholar and poet, best known as a writer of lyrics expressing an 
elegiac pessimism in strikingly simple form, was born on March 26, 
1859, at Fockbury, Worcestershire. He was educated at Broms- 
grove school (1870-77) and\was a scholar (1877-81) and after- 
ward honorary fellow of St. John’s college, Oxford, After leaving 
Oxford he held a post in H.M, patent office till he was appointed 
professor of Latin at University college, London, in 1892. In 19x1 
he was made a fellow of Trinity college, Cambridge, and professor 
of Latin in that university. His chief publications, besides many 
papers in classical journals (see A List of Adversaria, Cambridge, 
1926) are editions of Juvenal (1905), Manilius (I, 1903; II, 19123 
III, 1916; IV, 1920; V, 1930) and Lucan (1926); two volumes of 
lyrics, A Shropshire Lad (1896) and Last Poems (1922); and a 
lecture, The Name and Nature of Poetry (1933). 

‘As a scholar Housman invites comparison with Richard Bentley 
for learning, ingenuity and controversial vigour. He led the attack 
on superstitious fidelity to the “best manuscript” and “paleo- 
graphical probability,” and brought to the defense of common sense 
in scholarship an armoury of sarcastic wit which helped to make 
him the most widely feared of contemporary scholars, It was not 
these powers, however, nor the range, depth and unfailing accuracy 
of his learning, but the strength and keenness of his intellect, that 
gave to his work its quality of greatness and to him his claim to 
pre-eminence in the world of scholarship. y y 

As a poet Housman appealed to a larger public. The popularity 
of A Shropshire Lad grew slowly but so surely that Last Poems 
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had an immediate success greater than that of any other book of 
poetry published in England during the century. The poems are 
enjoyed by those readers whose interests are not literary because 
the language is simple and the verse melodious and the thought is 
easily understood; they are admired by critics because they are 
flawless in taste and execution and possess a quality both in their 
form and in their feeling which it is equally vain to imitate and to 
seek elsewhere in literature: they are as romantic as ballads, as 
classical as the Greek anthology. The poems number little more 
than 100; they deal with the vicissitudes of friendship, the passing 
of youth, the beauty and cruelty of nature, and the vanity of hu- 
man wishes. 

Housman died on April 30, 1936. By his will he permitted his 
brother, Laurence, to publish such of his unpublished poems as 
appeared not inferior in merit to his other works, and in Oct. 
1936 a volume appeared under the title More Poems, These verses 
did not alter, for better or worse, Housman’s reputation as a poet, 
but, like two books of reminiscences by his brother—A. E. H. 
(1937)—and his publisher, Grant Richards—Housman 1897- 
1936 (1941)—they partially threw aside the veil of reserve which 
had hidden Housman’s personality during his lifetime. The best 
account of Housman’s life and his work is that contained in 
A. S. F. Gow's A. E. Housman (1936). (J. Sp.) 

HOUSSAY, BERNARDO ALBERTO (1857- ), Ar- 
gentine physiologist and Nobel laureate, was born on April 10, 
1887, in Buenos Aires, At the University of Buenos Aires, Hous- 
say received a degree in pharmacy in 1904 and became an M.D, in 
1911. Appointed to the faculty of the university veterinary school 
in 1907, he was given the chair of physiology in the medical school 
in 1919. He was dismissed for political reasons in 1943 and, al- 
though he was reinstated shortly afterward, he was asked to resign 
in 1946. He founded the privately endowed Institute of Biology 
and Experimental Medicine in Buenos Aires in 1944 and served as 
its director after 1946. In 1955 he was again appointed professor 
and director of the physiological institute of the university. 

Houssay’s researches demonstrated that the hormone secreted 
by the anterior lobe of the pituitary gland prevents the metabolism 
of sugar and that the injection of pituitary extract induces symp- 
toms of diabetes. His work in this area won him, jointly with 
C. F. and G. T. Cori, the Nobel prize for medicine in 1947. He 
wrote a comprehensive text, Human Physiology (1951). 

HOUSTON, SAM (Samvet) (1793-1863), U.S. soldier, poli- 

tician and leader of the movement for the independence of Texas, 
was born near Lexington, Va., on March 2, 1793. His father, 
who had fought in’ the Revolu- 
tionary War, died in 1807 and 
soon afterward Samuel moved 
with his mother to the frontier in 
Blount county, Tenn. When he 
was about 15 his elder brothers 
obtained for him a place as clerk 
in a trader’s store, but he ran 
away and lived with the Chero- 
kee Indians of east Tennessee for 
nearly three years. On his return 
he opened a country school, and 
later attended a session or two of 
the academy at Maryville. Dur- 
ing the War of 1812 Houston 
servd under Andrew Jackson. 

In 1817 he was appointed sub- 
agent in managing the removal of 
the Cherokees from east Tennes- 
see to a reservation in what is 
now Arkansas. Offended at a re- 
buke from John C. Calhoun, then 
Secretary of war, for appearing before him in Indian garments, 
as well as at an inquiry into ‘charges affecting his official integrity, 
he resigned in 1818. He entered a law office in Nashville, and 
was admitted to the bar. From 1823 to 1827 Houston represented 
the 9th district of Tennessee in congress, and in 1827 was elected 
governor of the state by the Jackson Democrats. 


BY COURTESY OF THE LIBRARY OF CONGRESS 


SAM HOUSTON, 
MATHEW B. BRADY 


PHOTOGRAPH BY 


HOUSSAY—HOUSTON 


He married Eliza Allen in Jan. 1829, but she left him 
months later. Houston thereupon resigned his office of govi 
again took up his residence among the Cherokees and was ihe 
adopted a member of their nation maly 

In 1830 and again in 1832 he visited Washington to expose 
frauds practised upon the Cherokees by government agents ‘Caan 
missioned by President Jackson, Houston went to Texas in se 
1832 to negotiate treaties with the Indian tribes there fin j 
protection of American traders on the border. He decided to». 
main in Texas, and was elected a delegate to the Constitutions) 
convention which met at San Felipe on April 1, 1833, to draw 
a memorial to the Mexican congress. This memorial asked fy 
the separation of Texas from Coahuila, in which the anti-American 
party was in control, and framed a constitution for the commo 
wealth as a new member of the Mexican republic. In Noy, 183 
soon after the outbreak of the War for Texan Independence, te 
was chosen commander in chief of the ‘Texas army. On Apila | 
1836, while in command of 743 raw troops, he meton the bak 
of the San Jacinto about 1,600 Mexican veterans led by Sant 
Anna and completely routed them 

Texan independence was won by this victory and Houston ws 
elected president of Texas, Sept. 1, 1836. His term expired in 
Dec. 1838; he was elected again in 1841 and served until 184. 
During his first term a newly founded city was named in his honow, 
Meanwhile, in 1840 he had married Margaret Lea of Alabama, 

Texas having been admitted as a state of the American wim f 
in 1845, Houston was elected one of its first two U.S, senaton, | 
He served as a stalwart Union Democrat from 1846 until 189; 
he opposed the Kansas-Nebraska bill in an able speech and spit 
frequently in defense of the rights of the Indians, But his viens 
were not popular with the Texas legislature, and he was not t 
elected to the senate, After returning to Texas in 1859 he wi 
election as governor and tried unsuccessfully to prevent the seces 
sion of his state. Upon his refusal in March 1861 to swear tlt 
giance to the Confederacy, he was declared deposed, He died at 
Huntsville, Tex., on July 26, 1863. 


ee i s, 7 ven: iography of Sam Houston MÌ 
e RT. Stee Ci The Anutobiosnli 
oj Sam Houston (1954); Llerena Friend, Sam Houston: the GI 
Designer (1954). 

HOUSTON, an inland port city of southeastern Teris UA 
and seat of Harris county, is located on the Gulf coastal ie A 
linked by the Houston Ship channel to the Gulf of rae | 
S.E., at Galveston (q.v.). It is a leading oil and petrocieh 
centre, manufacturer of oil-field equipment and the focal its of | 
for networks of natural-gas pipelines. Its corporate re 
328.1 sq.mi. surround 14 of 23 cities in Harris county, its Soim | 
metropolitan statistical area, Its principal suburbs are ’ 
Pasadena (gg.v.), West University Place and Galena Par th 

History.—Houston was planned as a real-estate Pdo 
Harrisburg, which became part of Houston in 1926, was ie 
1826 for John Richardson Harris. Mexican forces bnti 1800 
burg five days before the battle of San Jacinto (April 21, ‘Ale, 
Land speculators, among them Augustus C. and John. ® 
eyed the Harrisburg area with interest. The Allens. fraudulent 
the Harrisburg property, but its title was involved 600; 
claims against the estate of Harris, who had died in the mi 
fore, they chose a site 12 mi. farther up the bayou ge 
interior point of navigation in Texas. The brothers ay 
Houston town site on Aug. 24 and 26, 1836, and shre a jel 
the town for the Texas hero, Four days later en oses LP 
their proposed town but it was not until October tha { 
ham, a surveyor, staked it out. x occupied tof 

In October also, when Houston was still an un h 
site, John Allen made a proposal to the congress a n 
of Texas (of which he was a member) meeting vomised a 


move the seat of government to Houston, and it 
a capitol. The Texas congress voted accordingly ji 
capital temporarily to Houston and the Allens 3 lot 
in fact what had succeeded in fancy. They sol 
Jan. 1837; the government moved to Houston i 
before the building to house it was finished; an 
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incorporated in June. 

Houston was the capital of the republic until Jan. 1840, and 
was briefly the capital again in 1842, Muddy and beset by re- 
curring epidemics of yellow fever, the town grew slowly until the 
Civil War. When the Civil War began, its citizens voted over- 
yhelmingly for the secession of Texas from the United States. 
The town became a lair for blockade runners and on Jan. 1, 1863, 
wing two small vessels fortified with bales of cotton, an am- 

ibious attack was mounted by Houstonians down Buffalo bayou 
to help recapture Galveston Island which had been seized by Fed- 
eral forces three months earlier. In the same year Houston be- 
tame the headquarters for the Confederate district of Texas, 
New Mexico and Arizona, The period of Reconstruction lasted 
from June 20, 1865, when Houston was occupied by Federal troops, 
until Jan, 1874. Houston’s growth between Reconstruction and 
World War I came largely as a result of its importance as a rail- 
road centre, Houston took a decisive lead in its long competi- 
tion with Galveston after the Galveston flood and tidal wave of 
Sept. 8, 1900. The greatest proportional growth of the city’s 
population, 111.4%, came in the 1920s largely as a result of the 
impetus given by World War I, and the most important period 
in its history was the decade following World War II. 

Industrial and Commercial Growth.—Houston owes its re- 
markable growth after World War II to its industrial complex. 
This consists of the ship channel, abundant natural resources (pe- 
troleum, natural gas, sulfur, lime, salt and water) and the fact 
that the product or by-product of one chemical plant is often the 
raw material of another. This combination created on the banks 
of the ship channel, is one of the world’s greatest concentrations 
of petrochemical industries. 

The shift in the city’s character is shown by two contrasting 
Popular names. Houston called itself the “Magnolia city” until 
the 1920s, when industry had effaced the magnolias and other 
natural beauty on Buffalo bayou, the lower part of which became 
the ship channel, After World War II, but not from its own 
conception, the city was called the “Land of the Big Rich,” This 
tame, which became a liability, was a fanciful allusion to Hous- 
on’s supposed prevalence of oil millionaires. Since the 1920s 
Houston has given the impression of being continually new; noth- 
ing old was allowed to exist for long. No historic structures were 
Preserved except the Noble house, built in the 1840s. The city 
showed little concern for its history until 1954 when a society was 
formed to preserve any remaining evidence of the past. Houston 
4 restless city spread across grazing land, and is one of the 
largest cities in the U.S. without a zoning ordinance. 

The metropolitan area alone, which has seven oil refineries, was 
Producing nearly 80,000 bbl. of oil daily in the late 1950s, when 
oil rigs were within a few yards of South Main street and the city 
Was receiving oil royalties from wells drilled at the city garbage 
togi Two major oil companies and hundreds of small ones 
ave headquarters in Houston, most of whose downtown sky- 
gres were either built by petroleum or banking interests. The 
i is the geographic and financial centre of the Texas Gulf 
Y ast region, -In the 1960s most of the nation’s sulfur deposits, 
tatly 7% of its petroleum reserves and about 11% of its refining 
Capacity were located in a 19-county area surrounding Houston. 
u estimated three-quarters of the nation’s petrochemical pro- 

ction was also coming from the Texas Gulf coast area, Ship- 
ie 8, an integrated steel mill, tool and oil-field equipment, 
tton synthetic rubber, cement, grain elevators, tile milling, 
ate oth ed oil, paints, furniture, breweries and food processing 
ation: important: aspects of Houston’s industry. In 1961 the 
E onal Aeronautics and Space administration established a re- 

tch, development and astronaut-training centre near Houston. 
mia a paradox that Harris county, which is hundreds of miles 
indust he státe’s chief cattle-raising areas, and despite the great 
nay a; and commercial expansion of the Houston metropolitan 
tigation S cattle than any other county in Texas in the se 
Bo, of made the county a rice producer of importance; abou! 
Hoc the nation’s ‘rice is grown within a 100-mi. radius of 


ou Sim eae 
market” and the city is one of the world’s leading spot cotton 
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The Port of Houston and the Houston Ship Channel.— 
The histories of the port, which is virtually devoid of the colour 
and romance of most U.S. ports, and the ship channel are one. In 
1837 the first steam vessel of size succeeded in reaching a boat 
landing at Houston. Within two years steamboats were making 
daily runs between Houston and Bolivar roads at the entrance to 
Galveston harbour. The improvement of the Buffalo bayou chan- 
nel was begun in 1839 with funds raised by public subscription 
and lotteries. The first local dock was built in 1840 and the Port 
of Houston was established by city ordinance in 1841. Widening 
and deepening of the channel was begun in 1869 and continued 
in the 1960s, by which time the minimum depth of the chan- 
nel was 36 ft. and the minimum width was 300 ft. The port han- 
dles more than 50,000,000 tons of foreign, coastwise and internal 
canal shipping annually and is linked with the Gulf Intracoastal 
waterway. 

Population.—Though the reality of Houston is obscured by 
the myth of its millionaire legend, it is primarily a city of working 
people. They came in mass during World War II—40,000 to the 
shipyards alone—and most remained. Unlike the state, whose 
population growth was mainly due to natural increase, Houston 
grew more from people moving in from the rest of Texas and from 
other states. Its population differs from that of most U.S. urban 
areas, having proportionally fewer industrial craft workers and 
more professional, technical and white-collar workers. The dif- 
ference is caused by automation and the technical nature of three 
of the four dominant industries: processing oil, natural gas and 
petrochemicals. The comparatively high pay received by work- 
ers in the three industries has caused Houston to have fewer 
apartments and more houses than older U.S. cities of comparable 
size. 

Germans, immigrating to Texas in great numbers in the 19th 
century, once dominated Houston’s population and continue to be 
a major element, In 1960, one-fifth of the population was Negro 
and nearly one-twelfth was Mexican. Many traders, scientists and 
executives were drawn to the city from other countries, first by 
cotton and later by oil and chemicals. Though the city’s heritage 
is southern, the southwest gradually became dominant in its char- 
acter in the first half of the 20th century. Houston’s popula- 
tion, 2,396 in 1850, grew to 44,633 by 1900; in 1960 the city had 
a population of 938,219 and there were 1,243,158 in the standard 
metropolitan statistical area. (For comparative population fig- 
ures see table in Texas: Population.) 

Culture.—The chief aspects of the city’s cultural life were the 
Houston Symphony orchestra (1913), a grand opera company, 
three chamber music groups of distinction, a contemporary music 
society (founded by Leopold Stokowski), three professional thea- 
tres operating the year round and two art museums. The older 
museum, the Houston Museum of Fine Arts, became an example 
of architectural excellence when a new wing, designed by Ludwig 
Mies van der Rohe, was opened in 1958. The city is notably 
lacking in parks, but the nearness of the Gulf of Mexico, the 
bay shore area and Lake Houston make it a centre of sailing, 
boating and fishing. The principal colleges are Rice university 
(nonsectarian, 1912), the University of Houston (1934), Texas 
Southern university (Negro, 1947), University of St. Thomas 
(Roman Catholic, 1947), Baylor university college of medicine 
and the University of Texas school of dentistry. Except for one 
hospital, the site of the Texas Medical centre was a forest within 
the city in 1946. At a cost of more than $50,000,000, most of 
which was paid by oil and cotton philanthropies, one of the na- 
tion’s leading medical, research, educational and hospital centres 
was established there. 

The San Jacinto battleground on the banks of the ship channel 
is a state park 22 mi. S. of Houston. It is the site of the San 
Jacinto monument, 570 ft. high, and the permanent berth of the 
battleship “Texas.” 

Houston is the home of the National Baseball league Colt .45s 
and the American Football league Houston Oilers. (G. M. F.) 

HOVE, a municipal (1898) and parliamentary borough in East 
Sussex, Eng., adjoining Brighton (q.v.) on the west. Pop. ( 1961) 
72,973. During the 19th century Hove became the most exclusive 
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town on the Sussex coast,’ and the lawns on the sea front were laid siege to Calais. By the admiral’s wife Alice, ‘sister 
among the most fashionable parade grounds in England. It isa of Sir Robert de Boys, the Howards had’ the Boys and | 
well laid out residential and seaside resort town with the Sussex Fersfield; near Diss, which is still among the possessions of 
county cricket ground in its centre. dukes of Norfolk. His son Sir Robert Howard, who had) te 
The name seems to be connected with an Old English word kufe a daughter of Sir Robert Scales (Lord Scales), ‘died before ts 
meaning “shelter” and a settlement existed at Hove at the time of father in 1388. From Sir John Howard, the’ only sop i 
the Roman invasion. Robert, two branches of the house of Howard sprang, Th te 
HOVER FLY, the common name for most species of the line was soon extinct. By his first wife, Margaret, daughter aq | 
dipterous family Syrphidae (see Fry), derived from their habit heir of Sir John Plays, Sir John Howard had’a son who’ died 
of hovering, seemingly almost motionless, in flight. They are before him, leaving a daughter who married John‘ de Vere ni 
also extremely agile in maneuvering on the wing. Hover fies are earl of Oxford, and through whom descended’ to°their issu t 
sometimes known as syrphid flies or flower flies, as they are com- Veres, earls of Oxford, the ancient Norfolk estates of'the 
monly seen on blossoms. Many of the approximately 4,000 known at East Winch and elsewhere with the lands of the houses gf 
species, of cosmopolitan distribution, are conspicuously marked Scales, Plays and Walton, brought in by the brides of her fore 
with yellow on a darker ground fathers. By his second wife, heir of the Tendrings of Tendring 
colour, giving them a striking re- Essex, he had a second son, Sir Robert Howard, a knight stn 
semblance to certain wasps; fought under Henry V in France, and died, like his half brothe, 
others mimic bees; and still before the old knight's career ended in 1436 in Palestine, | 
others have a metallic appear- Robert Howard married Margaret Mowbray, daughter ol 
ance. All may be distinguished Thomas Mowbray, Ist duke of Norfolk. Their son John (014i 
from other flies by the presence of 85) eventually, on the death of the 4th duke’s daughter Anne, in 
a false (spurious) vein closely herited the lion's share of the Mowbray estates and by a patent 
paralleling the fourth longitudinal June 28, 1483, was created duke of Norfolk and earl marshal o 
wing vein. Larvae of many hover England with a remainder to the heirs male of his body (see Now 
flies are predaceous on plant lice FOLK, EARLS AND DUKES OF; MOWBRAY). } 
or aphids, mealy bugs and other The eldest of the cadet branches of the ducal house has it 
small Homoptera, a single larva origin in William (e. 1510-73), eldest son of the 2nd duke by bi 
Ne ree nan ninco caine a eid srw of pen mar one cece Sm ee etnies 
undreds of aphi ore it lord high admiral and commanded the fleet whic 
HOYER FLX POFFO ABOVE: A/PLOWER pupates, In this respect, and in Spanish Armada (see NorrincHam, CHARLES Howaro, 1st Bal 
that many species are important in pollination of flowers, hover of). X 
flies are beneficial to man. However, a few, such as the narcissus On the death of the 3rd earl of Nottingham in 1681 Sit Wh 
bulb fly (Merodon [or Lampetia] equestris) and the lesser bulb liam Howard of Lingfield, younger brother of the great 
fly (Eumerus tuberculatus), tunnel in bulbs of cultivated flowers, carried on the Effingham line, his great-grandson succeeding to te 
in onions and in flower corms. These bulb flies were introduced barony on the extinction of the earldom. Francis, 7th Lo 
into North America from Europe. Larvae of Microdon live in ant Howard of Effingham, was created earl of Effingham in 17310 
and termite nests; those of Volucella, in nests of bumblebees; title extinct in 1816 with the 4th earl, but revived again in I8! 
others inhabit decomposing vegetation. for the’ 11th baron, who had’ served as a general officer in the 
A species closely resembling the male honeybee and hence known Peninsular campaign. Henry (1 540-1614), eldest son of Hey 
as the drone fly (Tubifera [formerly Eristalis] tenax) occasionally Howard, earl of Surrey, and brother of the 4th duke of N 
produces a gastrointestinal myiasis (infestation) in man. The was created earl of Northampton in 1604, but the title i 
larvae normally inhabit liquid organic wastes or polluted water, him (see NORTHAMPTON. EARLS AND MARQUESSES oF). Be) 
utilizing atmospheric oxygen by means of a long caudal respiratory Thomas (1561—1626), son of the 4th duke of Norfolk's ma 
tube, which they extend to the surface. Because of this tube, with the daughter and heir of Thomas, Lord Audley of W t 
larvae of the drone fly and related species are called rat-tailed founded the line of the present earls of Suffolk ai Hi) 
maggots. They may be accidentally ingested, in the early stages, of the extinct Lords Howard of Escrick, His barony 0 
in contaminated water, rotting fruit and the like. The drone fly of Walden has descended to his heirs general. 
frequently breeds in carrion, a circumstance that probably led to William Howard, married in 1577 one of the three pani 
biblical accounts of the production of swarms of bees from Lord Dacre of Gillesland. His great-grandson Caii opet 
carcasses. was created, in 1661, earl of Carlisle, Viscount Howard ó! ef 
Mimicry of wasps by some hover flies is perfected by buzzing and Baron Dacre of Gillesland, titles which are st Frat | 
and simulated stinging behaviour; actually, however, no syrphid his descendants (see CARLISLE, EARLS or), ‘From + wilt? | 
fly can either sting or bite. Small, wasplike species attracted to Howard, a Cavalier colonel and a younger son of “baul y 
human perspiration are often called sweat bees as a result of con- come the Howards of Corby Castle in Cumberland, a 
fusion with certain small bees similarly attracted. Size and shape out a hereditary title. 
of hover flies vary from small, elongate and slender species of William Howard (1614-80), Viscount Stafford, 
Baccha to large, hairy, yellow and black Criorhina that mimic bum- of Thomas, earl of Arundel. Marrying the sister a 
blebees. (GW. Bs.) Sth Lord Stafford, who died in 1637, he and his wife IO ida 
HOWARD, the name of a famous English family of which Baron and Baroness Stafford by a patent of 1640; Wi f the pe? 
the duke of Norfolk, premier duke and hereditary earl marshal of in default of heirs male, to heirs female. A grant 0 wi 
England, is head, while the earls of Suffolk, Carlisle and Effing- dence enjoyed by the bride’s father being held illegal the 
ham and the Lord Howard of Glossop and Lord Stafford represent 1640 created Viscount Stafford. Roger Stafford, cous een iol 
in the peerage its youngerilines, Lord Stafford and heir of the ancient Staffords, ha by He 
The founder of the family was a lawyer, William Howard or to surrender his barony in 1639. ‘The viscount, @ din 1680: 
Haward of East Winch, Norfolk, who was summoned to parlia- Oates, was sent to the Tower in 1678 and beheaded ai countes 
ment as a justice in 1295 and appointed a justice of the common was beatified in 1929. In 1688 his widow was creal a 
pleas in 1297. William Howard’s eldest son, Sir John Howard, Stafford for life, and his eldest son, Henry, had the n 
served in Edward II’s wars in Scotland and Gascony, was sheriff Stafford, with special remainder to his brothers. 
of Norfolk and Suffolk and governor of Norwich castle. When ended in 1762, but the attainder was reverse 
he died in 1331 he was seised of many Norfolk manors. His son and in the following year Sir George Jerningham, i 
and heir, another Sir John, admiral of the king’s navy in the established his claim to the Stafford barony of 1640. 
north, was a banneret who displayed his banner in the army that See G. Brenan and E. P. Statham, House of Howar® 
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HOWARD, CATHERINE: see Caruerine (Catherine 

foward). 

TOWARD, SIR EBENEZER (1850-1928), founder of 
the English garden-city movement, was born in London on Jan. 
29, 1850. He started work ina stockbroker’s office at the age of 
15 and learned shorthand, in which he became an expert. He 
took down a sermon by Joseph Parker, then at the Poultry chapel, 
and sent it to the famous preacher, who engaged him as his secre- 
tary. Advised on account of his health to take to an outdoor 
life, in 1872, at the age of 22, he set off to the United States. 
After a few months on a farm in Nebraska, he became a legal 
stenographer in Chicago but by 1876 was back in England, where 
he worked as a shorthand writer for the rest of his life. In 1879 
Howard joined a debating club called the Zetetical society, where 
he met Sidney Webb and Bernard Shaw. In 1881, when Henry 
George visited London, Howard read Progress and Poverty and 
was at once a land reformer. A decisive influence was Edward 
Bellamy's Looking Backward (1889). Howard had already met 
Thomas Davidson, the Utopian philosopher, and, fired with enthu- 
sasm, wrote Tomorrow: a Peaceful Path to Social Reform (pub- 
lished eventually in 1898). He proposed the building of a new 
town called Garden City based on land ownership on behalf of the 
community, combining the principle of decentralization of indus- 
try and population from the great cities with the repopulation of 
the countryside, He called it “the marriage of town and coun- 
try.” In 1899 the Garden City association was formed with wide 
support and in 1902 his book was republished as Garden Cities of 
Tomorrow (new ed. 1946). His enthusiasm and concentration 
brought his dream to actuality when Letchworth was planned in 
1903 and again when Welwyn Garden City was founded in 1920. 
(See also, GARDEN Crty.) 

Howard’s outstanding gift was that of persuading practical men 
that his idea was financially sound, economically workable and 
socially desirable, He was a liberal rather than a socialist, be- 
lieving in free enterprise and co-operation, He had no aptitude 
for administration and his influence upon the development of the 
two garden cities was small. Howard was knighted in 1927 and 
died at Welwyn Garden City on May 1, 1928. KC; BIP.) 

HOWARD, JOHN (1726-1790), English philanthropist and 
prison reformer, was born on Sept. 2, 1726, probably at Hackney. 
His father, a merchant and dissenter, lived after retirement at 
Cardington, near Bedford. On his father’s death in 1742 Howard 
inherited considerable wealth and traveled widely in Europe. He 
was on his way to Portugal in 1756 to see what help he could give 
to the victims of the Lisbon earthquake when his ship was taken 
bya French privateer. The crew and passengers were treated with 
seat barbarity, but Howard himself was eventually permitted to 
tetun to England. He settled at Cardington, proving himself a 
model philanthropic landlord. 

Howard became high sheriff of Bedfordshire in 1773 and as part 
of his duties visited Bedford jail and was appalled by what he 
w there, He found that like all prisons at that time it was 
Feeney defective in its arrangements. Neither the jailer nor 

5 subordinates were salaried officers, but depended on fees from 
ane Some prisoners were men who had been acquitted by 

€ courts but were kept in prison because they had not paid their 
ĉes to jailers, clerks of assize and other officials. Howard was so 

ocked by this that he applied to the justices of the peace to 
ee salary to the jailer in lieu of fees. The justices, sympa- 
Mey inclined, asked Howard to find a precedent before they 
Vented the county to additional expense. Howard accordingly 
igs other county jails, but could find no precedent, although 
br discovered further abuses in prison management. He was 
aoad by what he described as “the sorrows of the sufferers 

love to my country” to dedicate himself to prison reform. 
hou 1774 he gave evidence on this subject to a committee of the 
i Ton of commons. Soon afterward two acts were passed reflecting 
Ho owing public interest in humanitarianism, which made possible 
ward's success. The first enacted that discharged persons should 
d liberty in open court and that discharge fees should be 
ile ed, while the second required justices to see that everything 
d be done to restore and preserve the health of prisoners. 
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Walls and ceilings of prisons should be whitewashed at least once 
a year, rooms should be ventilated and infirmaries and medical 
advice should be provided for the sick. Howard had the provisions 
of these acts printed at his own cost and sent to every jailer and 
warder in England. Years afterward, however, he complained that 
only in a small number of prisons had the acts been “strictly 
obeyed.” 

Howard continued to travel widely. In 1774 he was almost re- 
turned as a member of parliament for Bedford. He then aban- 
doned any idea of a parliamentary career and again traveled further 
in order to collect comparative data about prisons. After a tour of 
Scotland and Ireland, he visited France, the Netherlands and Ger- 
many in 1775, The only important prison he was unable to see in 
Paris was the Bastille. In Holland Howard was impressed by the 
comparative absence of crime, attributing this state of affairs to 
improved methods of reformatory treatment, but in Hanover he 
was indignant to find traces of torture under the rule of a British 
sovereign. After further traveling in England he returned to 
Europe to inspect Swiss prisons in 1776. 

In 1777 he published The State of the Prisons in England and 
Wales, with Preliminary Observations, and an Account of Some 
Foreign Prisons, The book bore fruit in am act of 1779 which 
among other provisions ordered the building of two penitentiary 
houses where, by means of solitary confinement, regulated labour 
and religious instruction, prisoners might be reformed. Howard 
was appointed one of the three commissioners under the act, but 
he quickly resigned, preferring travel and research to administra- 
tion. After writing a second appendix to his book in 1784 he spent 
the last years of his life in studying means of preventing plague and 
limiting the spread of contagious diseases. As a result of his ex- 
periences he prepared An Account of the Principal Lazarettos in 
Europe (1789). 

Howard died on his last great journey in 1790. Traveling over- 
land to Russia, which he had visited previously in 1781, and visiting 
the principal military hospitals that lay on his route, he reached 
Kherson. In attending a case of camp fever which was raging 
there he contracted the disease and died on Jan. 20, 1790. The 
London Gazette recorded his death, “the first instance of the death 
of a private individual being given in that paper.” Howard was 
buried at Kherson where two monuments were erected to him and 
a street named after him. There are English statues to his memory 
in St. Paul’s, London, and Bedford. 

See D. L. Howard, John Howard, Prison Reformer (1958); M. 
Southwood, John Howard: Prison Reformer, with full bibliography 
(1959). (A; BRI.) 

HOWARD, LESLIE (Lest Srarner) (1893-1943), an 
actor of quiet, persuasive and peculiarly English charm, was born 
in London on April 3, 1893. He first appeared on the stage in 
1917 and first acted in London in 1918 in Sir Arthur Pinero’s The 
Freaks. In 1920 he went to New York, becoming a fashionable 
and popular actor on Broadway; after a short return to London in 
1928, he enjoyed a long run with Tallulah Bankhead in Her Card- 
board Lover. Soon after this he appeared in London in Berkeley 
Square, a dramatization from Henry James, in which his acting was 
at its best—quietly and delicately emotional. He took this play to 
New York and returned to London in 1933 as the man Shakespeare 
in This Side Idolatry, which failed. He returned yet again to New 
York to play Hamlet in his own production. 

In films, Howard was an incomparable Henry Higgins in the 
first major Bernard Shaw film, Pygmalion. He gave a memorable 
portrayal of Reginald J. Mitchell, designer of the Spitfire airplane, 
in Spitfire (The First of the Few). 

Howard died June 1, 1943, on a flight from Lisbon to London 
in a plane that was shot down because it was presumed to carry 
important political personages. (A. H. D.). 

HOWARD, OLIVER OTIS (1830-1909), Union officer in 
the American Civil War and later head of the Freedmen’s bureau, 
was born in Leeds, Me., on Nov. 8, 1830. He graduated from 
Bowdoin college, Brunswick, Me., in 1850 and from the US. Mili- 
tary academy in 1854. At the beginning of the Civil War he 
resigned his regular army commission to become colonel of a Maine 
volunteer regiment. He attained the rank of major general of 
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volunteers in March 1863 after participating in the first battle 
of Bull Run, the Peninsular campaign, the battle of Seven Pines 
(Fair Oaks), where he lost his right arm, and Antietam. At 
Chancellorsville he commanded a corps which was routed by 
Gen. Thomas J. “Stonewall” Jackson. His corps helped gain vic- 
tories in the Tennessee and Atlanta campaigns of 1863-64: Pro- 
moted to command the army of the Tennessee in July 1864, he 
took part in Gen. W. T; Sherman’s “march to the sea” and the 
Carolinas campaigns. 

Howard was deeply interested in the welfare of the former slaves 
and served as commissioner of the Bureau of Refugees, Freedmen 
and Abandoned Lands (known as the Freedmen’s bureau) from 
1865 to 1872. The bureau’s most significant achievement was the 
provision of financial aid for the establishment of industrial schools 
and colleges. Howard was not a skilled administrator and many 
abuses appeared in the bureau. Howard university, Washington, 
D.C., which received a charter from the federal government in 
1867, was named for him in recognition of his work as commis- 
sioner and as one of the founders of the university. Although 
Howard university was founded without special reference to 
Negroes, they soon constituted the largest part of the student body. 
General Howard served as the university's third president from 
1869 to 1873 when he resigned to return to military service. He 
fought against Indians in the west and served as superintendent 
of the U.S. Military academy. He wrote several books on military 
history in addition to his autobiography, published in 1907, He 
died at Burlington, Vt., Oct. 26, 1909. (RoW. Ly.) 

HOWARD, PHILIP (in religion THomas) (1629-1694), 
called the cardinal of Norfolk, a Dominican who restored the Eng- 
lish province of the order, was born in London on Sept. 21, 1629, 
into.the ducal house of Norfolk. He was brought up a Roman 
Catholic, although the head of the house had been an Anglican since 
1615, and became a Dominican at Cremona; Italy, at the age of 16 
against the wishes of his family, Thereafter he directed all his 
energies to reconverting England to the Roman Catholic Church 
and to restoring the English Dominican province. 

Howard was ordained priest in 1652, and in 1657 he became prior 
of the new Dominican house he had founded at Bornem, Flanders, 
to house the remnant of the former English province then exiled on 
the continent. In the reign of Charles II he was made grand 
almoner to the queen, Catherine of Braganza, but an-outbreak of 
Puritan violence drove him back to Flanders. After being created 
cardinal ‘by Clement X in 1675, he lived in Rome, where his 
cardinalitial church was Sta. Maria sopra Minerva. In 1679 he 
was made cardinal protector of England and Scotland. He died 
in Rome on June 18, 1694. 

“His literary remains consist of letters, which are of no small 
interest to historians. These were edited by B. Jarrett in Publica- 

tions of the Catholic Record Society, vol. xxv (1925). 

Breriocrapny.—C. F. R. Palmer, Life of T. P. H AA 
Lescher; Cardinal Howard (1905) ; Gi Anitens A Hundsed Home: 
less Years (1958). (H. J. Cr.) 

HOWARD, SIR ROBERT (1626-1698), English dramatist, 
remembered chiefly for his dispute with John Dryden on the use 
of rhymed verse in drama, was born in 1626, the sixth son of 
Thomas Howard, tst earl of Berkshire. He was knighted by the 
royalists at Newbury in 1644. During the Commonwealth he was 
imprisoned at Windsor castle, but after the Restoration he was 
elected member of parliament for Stockbridge, Hampshire, in 1661 
and became auditor of the exchequer and then a member of the 
privy council on Feb. 13, 1688. His proud and pretentious char- 
acter provoked frequent attack, especially from Thomas Shadwell 
in the character of Sir Positive At-All in The Sullen Lovers. 

Howard's first play, “The Blind Lady,” was published in a 
volume of Poems (1660), judged by Sir Walter Scott as “produc: 
tions of the most freezing mediocrity.” ‘It suffered from a tenuous 
and complicated plot and amateurish workmanship, faults also to 
be seen in “The Surprisal” and “The Vestal Virgin” published in 

Four New Plays (1665). But the other plays in the volume have 
more merit. “The Indian Queen” (first performed 1664), a trag- 
edy written with the advice and probably’ the collaboration of 
Dryden, gained success due to elaborate staging and some fine 


verse passages. “The Committee” (first performed 1662) 
humours comedy, satirizing the Commonwealth rezima hy 
gained lasting popularity due to the character‘of the Trish fo Bh 
Teague. His final play, The Great Favourite, or, the Dus 
Lerma (1668), is written in a puzzling mixture of hetdie ey HK 
and blank verse but it has a simple plot and strong x 
Howard's preface to Four New Plays began his dip eae 
who had married his sister Lady Elizabeth Howard in 1649 hk 
opposed the°view maintained in Dryden’s dedicatory epistle ty 
The Rival Ladies (1664) that rhyme was better suited to herie | 
tragedy than blank verse. Dryden replied in Of Dramatich ni, 
an Essay (1668), putting Howard’s arguments in the ‘mouth qf 
Crites and refuting them through Neander. In the preface fy 
The Duke of Lerma Howard replied in a rather more personal tone. 
but Dryden had the final word in the crushing Defence of an Bim 
of Dramatick Poesie prefaced to The Indian Emperor. (165), 
which nevertheless ends on a note of respect for his opponent, 
Howard died on Sept. 3, 1698. yall] 
See The Committee, ed. with biographical and critical introductin | 
by C. N. Thurber (1921) ; D. D. Arundell, Dryden and Howard (199), | 
HOWARD, SIDNEY COE (18911939), U.S. playmit | 
and author, was born in Oakland, Calif., on June 26, 18g, He | 
graduated from the University of California, Berkeley, in torga | 
during the next year worked under George Pierce Baker at Harvan 
university. During World War I he served with the Americana l 
bulance corps and was later a captain in the U.S. air corps, H | 
served on the editorial staff of Life, rgro~-22, and in 1923 wsi | 
feature-story writer for Hearst's /nternational Magazine, Inim f 
he was married to Clare Eames, the actress. Among his playsat 
Swords (x921); Casanova (1923); They Knew What Ti 
Wanted (1924), which won a Pulitzer prize in 19257 Lucky Son 
McCarver (1925); The Silver Cord (1926); The Late Christophi 
Bean (1932); Alien Corn (1933); Y ellowjack (1934)} an adapti 
tion of Sinclair Lewis’ novel Dodsworth (1934); and Madam, 
You Walk (1939). He died in an accident at Tyringham, M 
Aug. 23, 1939, at a time when he was dramatizing Carl Vati Dora} 
Benjamin Franklin. He translated and adapted European d 
and published a volume of stories, Three Flights Up (1924) be 
HOWARD OF EFFINGHAM, CHARLES HO} 
2ND Baron: see NOTTINGHAM, CHARLES HOWARD, f 
HOWARD UNIVERSITY, a nonsectarian; coeds “i | 
university in Washington, D.C., under federal and private ¢ | 
was established in 1867. Originally intended to be biracial 
became a predominately Negro institution. ‘See Wi 
nm us. edi 
HOWE, ED(GAR WATSON) (1853-1987) ; 183 | 
novelist and essayist; was born at Treaty, Ind; on i ; 
He went to work at the age of seven on his father’s se he 
Bethany, Mo. An apprentice printer at 12; he a robe 
in Missouri, Iowa, Nebraska and Utah (1867-72):' rounded d 
publisher of the Gorden (Colo.) Globe and in 3877 nig | 
Atchison (Kan.) Daily Globe, made famous by eal mot 
of his paragraphs throughout the U.S. His first was tee 
cessful novel, The Story of a Country Town (1883) ished 
realistic novel of midwestern small-town life. He pu? iy 
edited Howe’s Monthly (1911-33) and wrote 0558 oct i 
and an autobiography, Plain People (1929): He ete jv 
HOWE, ELIAS (1819-1867), U.S. sewing-™ i 
was born in Spencer, Mass., on July 9, 1819. Asa 


boy hew 
on’ his father’s farm and in his gristmills and ee p 
particular interest in the machinery. After leari; € diat aii 
ist’s trade he conceived the idea of a sewing ma In Sep 
years spent all his spare time in its development. to bins 
patent for a practical sewing machine was gran in London 
Howe spent the following two years (1847-49) r, to whom 
ployed by’ William Thomas, a corset manufacture © nll” 
had sold the English rights for £250. Years Os in 
and discouragement followed before he was SUCES aici) 
ducing his invention, while several other mac een il 
that of Isaac Merrit Singer (g.v.), had already sped at f 
and were widely used. Howe's rights were esta tion of BBP 
litigation in 1854, and thereafter until the exP"™ 
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in 1867 he received royalties on all sewing machines made in the 
$. He died in Brooklyn, N.Y., on Oct. 3, 1867. (W. E. Hb.) 
HOWE, JOHN (1630-1705), English Puritan minister and 
| riter noted for his efforts to bring together Christians of different 
denominations, was born on May 17, 1630, at Loughborough, 
 Jeicestershire, where his father was curate. He studied at Cam- 
bridge, graduated at Oxford and held the curacy of Great Tor- 
rington, Devon. In 1656 Howe became domestic chaplain to Oliver 
Cromwell. Holding tolerant views, he helped not only his fellow 
Puritans but also pious and learned men of other schools of 
thought. In May 1659 he returned to Torrington but was ejected 
in 1662 on the passing of the Act of Uniformity. He lived for 
veral years as domestic chaplain to John, Viscount Massarene, 
of Antrim castle, Ireland, where he produced the most eloquent of 
his shorter treatises, The Vanity of Man as Mortal and Of De- 
lighting in God. In 1676 he became joint pastor of a Noncon- 
formist Eee teatiot an pel na hall, rondaji and published 
the first part of his best work, The Living Temple. For a while 
Howe enjoyed comparative freedom and was on friendly terms 
with many eminent Anglicans; but in 1685, after James II’s acces- 
sion, he left England with Philip, Lord Wharton. In 1686 he 
settled for a time at Utrecht, officiating in the English chapel. He 
returned to England the following year, and in 1688 headed a 
deputation to William of Orange asking for toleration and compre- 
hension in religious matters. He died in London on April 2, 1705. 
aes Howe (1895); T. Gasquoine, Prit 
HOWE, JOSEPH (1804-1873), Canadian statesman, cham- 
pion of responsible government for Nova Scotia and long an oppo- 
nent of confederation, was born at Halifax, N.S., on Dec. 13, 1804, 
a ‘a ai ( ree a rt Empire oe ee 
on, Mass., who was for many years king’s printer and post- 
master-general for the maritime a: and the Bermudas. In 
1827 he started the Acadian, a weekly nonpolitical journal, but 
soon sold it, and purchased the Novascotian, which became one 
of the leading newspapers of British North America. Successfully 
defending himself in.a trial for criminal libel, in 1836 he was elected 
member for Halifax in the provincial assembly. During the next 
ieee agitation for responsible government for ete toe 
ight him int i i i ; | 
land ( 1803-1884 jinto Me fResponsible govern- 
ment was finally conceded in 1848 by the imperial authorities. In 
a he was sent to England on behalf of the Intercolonial railway, 
han he obtained an imperial guarantee. In 1854 he resigned 
yt e cabinet, and was appointed chief commissioner of rail- 
From 1860 to 1863 he was premier of Nova Scotia. Though his 
Moquence had done more than anything else to make practicable 
‘rae of the British North American provinces, he opposed con- 
Sir a aa entered (on Jan. 30, R tc“ ya 
Wo: onald as president of the council. Ir yas ed i 
sata lieutenant governor of Nova Scotia, but died in 
xon June 1 of thesame year. Š 
ms Speeches and Public Letters were published in 1858 in Bos- 
mly an in two volumes, edited nominally by William npr 
in 874 imself. His collected Poems and Essays were pubis 
HOWE, JULIA WARD (1819-1910), U.S. author and 
Diblie” best known for her “The Battle Hymn of the Re- 
es, was born in New York city, May 27, 1819, and died in 
ley Bae R.I., Oct. 17, 1910. In 1843 she married Samuel Grid- 
3 sik of Boston, Mass., reformer and teacher of the blind. 
Peb, geile Hymn” was first published in the Atlantic Monthly, 
ia ae Moved by the economic plight of Civil War widows, 
port owe worked for equal education, professional and haan 
hiogrr “ma for women, She was the author of travel books, 
trey, > drama and verse and a composer of songs for chil- 


See Louis 
SH v ‘inner (1956). 
all Tharp, Three Saints and a Sinner (1956). y 
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First of June (q.v.) was born in London on March 8, 1726. He 
entered the navy in 1740; saw much active service and was rapidly 
promoted. In 1755 he went with Edward Boscawen to North 
America as captain of the “Dunkirk” (60 guns), and his seizure 
of the French “Alcide” (64) was the first shot fired in the war. 
From that date till the peace of 1763 he served in the English 
channel in various more or less futile expeditions against the coast 
of France, with a steady increase of reputation as a firm and skil- 
ful officer. On Noy, 20, 1759, he led Hawke’s fleet as captain of 
the “Magnanime” (64) in the victory of Quiberon. 

By the death of his elder brother, killed near Ticonderoga on 
July 6, 1758, he became Viscount Howe—an Irish peerage. In 
1762 he was elected M.P. for Dartmouth. During 1763 and 1765 
he was a member of the admiralty board, and from 1765 to 1770 
was treasurer of the navy. In that year he was promoted rear 
admiral, and in 1775 vice-admiral, In 1776 he was appointed to 
the command of the North American station. The rebellion of 
the colonies was making rapid progress, and Howe was known 
to be in sympathy with the colonists. He had sought the acquaint- 
ance of Benjamin Franklin, and it was perhaps because of his 
known sentiments that he was joined in commission with his 
brother, Gen. Sir William Howe, to make a conciliatory arrange- 
ment. A committee appointed by the Continental Congress con- 
ferred with the Howes in Sept. 1776 but nothing was accomplished. 
The appointment of a new peace commission in 1778 offended the 
admiral deeply, and he sent in his resignation. ' Before it could 
take effect France declared war, and a powerful French squadron 
was sent to America under the Count d'Estaing. Being greatly 
outnumbered, Howe had to stand on the defensive, but he baffled 
the French admiral at Sandy Hook, and defeated his attempt to 
take Newport in Rhode Island by a fine combination of caution 
and calculated daring. On the arrival of Adm. John Byron from 
England with reinforcements, Howe left the station in September. 
Until the fall of Lord North’s ministry in 1782 he refused to 
serve, assigning as his reason that he could not trust Lord Sand- 
wich. He considered that he had not been properly supported in 
America, and was embittered both by the supersession of himself | 
and his brother as peace commissioners, and by attacks made on 
him by ministerial writers in the press. 

On the change of ministry in March 1782 he was selected to 
command in the English channel, and in the autumn of that year he 
carried out the difficult operation of the final relief of Gibraltar. 
‘The French and Spaniards had in all 46 line-of-battle ships to his 
33, and his ships were ill-equipped and manned. He was, more- 
over, hampered by a great convoy carrying stores. But Howe 
handled his ships well, the enemy was awkward and unenterprising 
and the operation was brilliantly successful. From Jan. 28 to 
April 16, 1783, he was first lord of the admiralty, and again from 
Dec. 1783 until Aug, 1788, in William Pitt's first ministry. 

On the outbreak of the French Revolutionary War in 1793 he 
was again named to the command of the channel fleet. In 1794 he 
won the epoch-making victory of the First of June (see First or 
June). Though Howe was then nearly 70 and had been trained in 
the old school, he displayed an originality not usual with veterans, 
and not excelled by any of his successors in the war, not even by 
Nelson, since they had his example to follow and were served by 
more highly trained squadrons than his. In 1797 he was called on 
to pacify the mutineers at Spithead, and he showed great influence 
with the seamen. He died on Aug. 5, 1799, and was buried in his 
family vault at Langar. 

In 1782 he was created Viscount Howe of Langar, and in 1788 
Baron and Earl Howe. In June 1797 he was made a knight of the 
garter. His nickname of “Black Dick” was given because of his 
swarthy complexion, and the portrait by Thomas Gainsborough 
shows that it was apt. 

The standard Life is by Sir John Barrow (1838). Interesting remi- 
niscences will be found in the Life of Codrington by Lady Bourchier, 
Accounts of his professional services are in Charnock’s Biographia 
Navalis, vol. 457, and in Ralf’s Naval Biographies, i, 83. See also 
Beatson’s Naval and Military Annals, James’s Naval History, and 
Chevalier’s Histoire de la Marine ,frangaise, vol. i and ii. Y 

HOWE, SAMUEL GRIDLEY (1801-1876), U.S. educator 
and first director of the Perkins School for the Blind, was born 
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at Boston, Mass., on Nov.'10, r8or. Heiattended Harvard medical 
school and was admitted to practice, but abandoned the medical 
field to take part in the Greek revolution, After six years with 
the Greek army, acting as fighter and surgeon and helping in re- 
construction of the devastated country, he returned to the United 
States and in 1831 received a proposal to direct the establishment 
of a New England asylum for the blind at Boston. Howe set out at 
once for Europe to investigate the problem. There he was tempo- 
rarily diverted from his task by becoming involved in the Polish 
revolt, suffering arrest and imprisonment. Returning to Boston 
in July 1832, he began receiving a few blind children at his father’s 
house in Pleasant street, the beginning of what was to become the 
Perkins school, One of his notable successes was in teaching 
Laura Bridgman (q.v.). 

In 1843 he married Julia Ward (see Howe, Jurta Warp) and 
with her made a prolonged European trip. Upon return to the 
United States, Howe interested himself in the condition and treat- 
ment of mentally defective children. He was also an ardent abo- 
litionist and a member of the Free-Soil party. He died on Jan. 19, 
1876, at Boston. 

HOWE, WILLIAM HOWE, 511 Viscount (1729-1814), 
English soldier, commander in chief of the British army in America 
from 1776 to 1778 and brother of Admiral Lord Howe, was born on 
Aug. 10, 1729. He joined the army in 1746 and by 1759 had risen 
to the command of the 58th foot regiment, at the head of which 
he took part in the siege of Louisburg. Later he commanded a 
newly raised light infantry battalion which climbed the Heights of 
Abraham before the battle of Quebec. He was also present at the 
capture of Montreal in 1760. Later he distinguished himself in 
the Belle Isle and Havana campaigns, earning for himself a repu- 
tation as one of the most brilliant of the army’s younger generals. 
In 1774 Howe devised and introduced a new system of light infan- 
try training which was officially adopted for use throughout the 
service. Though asa Whig he disapproved of the American Revo- 
lutionary War he was sent to Boston as second-in-command to Gen. 
Thomas Gage and led the left wing in the three costly but finally 
successful assaults on Bunker hill. When in 1776 he succeeded 
to the supreme command he transferred his army southward by 
sea to Staten Island and later captured New York; his army then 
occupied the whole area around the city as far south as the Dela- 
ware river and went into winter quarters. It was not until June 
1777 that active operations were resumed. Howe then again 
shipped his army to the south bank of the Delaware where it in- 
flicted two defeats on the Americans at the Brandywine river and 
Germantown. The winter was spent at Philadelphia. Before the 
start of operations in 1778 Howe resigned his command and re- 
turned home. He saw no more active service, but held a number 
of important home commands. He succeeded to the viscountcy 
on the death of his brother, the admiral, in 1799. He died at 
Plymouth on July 12, 1814. 

See also AMERICAN REVOLUTION and references under “Howe, 
William Howe” in the Index volume. (E. W. Sx.) 

HOWEL Dna (“the Good’’)-(d. 950), called in the prologues 
to the Welsh lawbooks “king of all Wales,” did for the last years 
of his life more nearly hold that position than any earlier ruler, 
including even his grandfather Rhodri Mawr (“the Great”). 
Howel became ruler of Seisyllwg (roughly modern Cardiganshire 
and the Towy valley), jointly with his brother Clydog after the 
death of their father Cadell (c. 910), and alone after Clydog’s 
death in 920. Dyfed came to him through his wife Elen, daughter 
of Llywarch ap Hyfaidd, the last king of its dynasty, who died in 
904; he acquired Gwynedd, and probably Powys, on the death of 
his cousin Idwal Foel ap Anarawd in 942. 

Howel’s reign was remarkable in its age for its peacefulness, 
which can be attributed to his consistent policy of friendship with 
England, a policy followed even at the price of the name of inde- 

pendence. Thus Howel’s first recorded act is his homage to Ed- 
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one of his sons’ and—most significant of all=the ‘absence of 
Welsh from the alliance of Danes, Scots and Strathclyde 
which Aethelstan defeated at Brunanburh in 937; for there 
dence of keen Welsh propaganda in favour of the alliance ini 
poem Armes Prydein (modern edition by Ifor Williams, 19 
preserved in the Book of Taliesin. 

It was no doubt the consequence of this pacific policy that 
was unique among Welsh kings in several respects, His 
Rome in 928 had indeed been anticipated by two Welsh- 
of the 9th century; but both these died in Rome and must 
garded’as elderly penitents; whereas Howel made his journey in| 
prime of life. He was the only Welsh ruler who issued 
coins; and he’ was the only Welsh ruler who received ‘the 
“the Good.” It is natural to associate the epithet with th 
for which he was chiefly remembered in later ages, the codi 
of Welsh law which is attributed to him (see Wersx 
There is no contemporary record of this work andthe deta 
counts given in legal manuscripts of the 12th century:an 
must be treated with great circumspection; but Howel w 
tainly responsible for a co-ordination of pre-existing law 
justified the Welsh in calling their law by his name. ‘It 
doubt this work which led the chronicler who recorded his d 
to call him “the head and glory of all the Britons." i 

Brntiocrarny —J. E. Lloyd, History of Wales, 3rd ed. (1939) 
Dda (1928); J. Goronwy. Edwards, Hywel Dda and the Welsh’ 
books (1928). (D. 

HOWELL, JAMES (c. 1594-1666), English writer, is 
for his Epistolae Ho-Elianae, an early and lively example'o 
written in the form of letters and in most cases inter 
publication. Howell came of an old Welsh family and w 
probably: at Abernant, Carmarthenshire. | From the gt 
school at Hereford he went to Jesus college, Oxford, 
traveled abroad, becoming a versatile linguist and, as he 
said, “a true cosmopolite.” Minor posts in government 
and election (1627) as M.P. for Richmond, Yorkshire, 
his many acquaintances in literary and public life. Fro 
until 1651 he was held in the Fleet prison, whether princi 
account of unpaid debts or royalist opinions is uncertal 
was there obliged by necessity to make writing his professi 
the Restoration the post of historiographer royal was € 
him. He was buried in the Temple church, London, on 
1666. His writings include translations, dictionaries, 1m 
works, political pamphlets and the Epistolae Ho-Elianae, 
(1645-55). Howell plagiarized freely and added fictitio 
so that, notwithstanding their vivid impressions of conten 
events and opinions, the letters live for their qualities #8 
rather than as reliable reporting. The standard edition 
by J. Jacob, 2 vol. (1890-92). 

HOWELLS, WILLIAM DEAN (1837-1920), US 
and critic, distinguished in American history and literat i 
editor and friend of Henry James and Mark Twain, then 
fluential critic of his day and a prolific; able novelist; was 
Martin’s Ferry, O., March 1, 1837; From his father, f 
journalist, the boy acquired equalitarian ideas; and 
family reading of Swedenborg a persisting ethical i J 
spent his formative years'in Jefferson and Columbus, 0s 
setter, reporter and editor with various newspapers; 
himself Spanish and German, reading Cervantes, Heine 7 
speare and writing poetry late into the night. They Wê 
times shadowed by sleeplessness, overwork and you! 3 
fears of hydrophobia and insanity. Writing his ae 7 
raphy of Lincoln (1860) became a turning point In pich Be 
for it financed the journey to New England during aie: 
James Russell Lowell and the established American wi 
led to his appointment as U.S. consul at Venice, hich 
Elinor Mead and the Italidn years (1861-65), 2 hae 
pleted his education as a writer. tered 


With the publication of Venetian Life (1866) he en 
period of influence and renown.as assistant editor oF 
of the Atlantic Monthly (1866-71; 1871-81). 
formed the Atlantic into a national magazine, nt 
features, making the style more colloquial and 


ward the Elder in 918, in which his brother Clydog and also Idwal 
Foel of Gwynedd joined. Thereafter he often attended the English 
court and his name is found as a witness to 12 charters of Aethel- 
stan and Edred between 928 and 949. Further signs of his)pro- 
English sympathy are found in the English name, Edwin, given to 
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writers as different in all but talent as Henry James and Mark 
Twain. Meanwhile he was adapting his skill in writing sketches 
of travel to creating travel novels, Their Wedding Journey (1872) 
and A Chance Acquaintance (1873), and international novels con- 
trasting European and American manners, A Foregone Conclusion 
(1875), The Lady of the Aroostook (1879) and Indian Summer 
(1886). He was also beginning to write plays, and without much 
success to lay siege to the theatre. 

Howells’ leaving Boston for New York in 1888 signalized an ex- 
pansion of his intellectual and imaginative horizons, In the essay 
“Henry James, Jr.” (1882), he had unconsciously precipitated an 
international controversy over realism by asserting that “The 
art of fiction has become a finer art in our day than it was with 
Dickens and Thackeray,” and in the “Editor's Study” of Harper's 
Magazine he carried the battle to the romantic critics for six years, 
1886-92. ‘Tolstoi’s art and ethics and the social ferment of which 
Laurence Gronlund, Henry George and Edward Bellamy were a 
part stirred Howells mightily. In 1887 he risked both livelihood 
and reputation, as he thought, by writing an open letter asking 
demency for the Chicago anarchists involved in the Haymarket 
riot, on the ground that they had been convicted for their political 
beliefs. The effect of these experiences appears in the broader 
scope of The Minister’s Charge (1887), Annie Kilburn (1889), A 
Hazard of New Fortunes (1890) and A Traveler From Altruria 
(1894). 

The death in 1889 of his elder daughter, Winifred, a talented 
girl long an invalid, set in Howells for the rest of his life the 
conviction that material gain and personal happiness were second- 
ary or even delusory human aims, Thus in the 1890s he was 
championing new. writers like Hamlin Garland, Stephen Crane, 
H. B. Fuller and Frank Norris, and collected a portion of his 
polemical “Editor’s Study” in Criticism and Fiction (1891). Thus 
at the turn of the century he played an active role in the anti- 
imperialist movement with Mark Twain. Honours accrued to him 
thereafter as the dean of American letters and his official reputa- 
tion increased; but the number of his readers began to dwindle, and 
béfore his death on: May 10; 1920, he’knew, as he said, that he had 
become “comparatively a dead cult with my statues cut down 
and the grass growing over them in the pale moonlight.” 

His Value as Critic.—Though Howells undervalued criticism 
he was himself a lifelong practising critic, whose reviews and arti- 
cles evinced a taste both catholic and sensitive and interpreted the 
Work of three generations of writers, He was an admiring, rather 
uncritical interpreter of Lowell, Longfellow and Holmes (Literary 
Friends and Acquaintance, 1900) partly because he was their heir: 
Lowell had first accepted his poems, and the three Brahmins with 
J.T. Fields had made him editor of the Atlantic. Walt Whitman’s 
apparent formlessness put Howells off, though he thought Whit- 
man’s best poems were “stellar.” Hawthorne he greatly admired. 
But the remote Emerson, with his idea that the vulgar tongue is the 
[ne language of poetry and that the “familiar, the common, the 

W” are proper poetic matter, probably influenced Howells most, 
among Americans. 

Howells judged his own contemporaries with great shrewdness. 
tom the beginning he valued the stories of Henry James, 
freaicted that James would have to create his own audience, and 
uring his writing life helped to create that audience by publishing 
‘ Work, reviewing his books, and even at times acting as his 
ee Similarly, he was the first critic consistently to acknowl- 
Ce Mark Twain’s powers as satirist and storyteller, and to gauge 

e “depth of fury” beneath his fun; he was Mark Twain’s trusted 
‘ditor; and in their collaborative failures the two writers enjoyed 
Study times” together. In the 1890s Howells praised discrimi- 
vent both Emily Dickinson’s metaphysical verse and Thorstein 
a len’s sardonic analysis of leisure class behaviour. This breadth 
.‘4ste was due in part to his knowledge of European literature. 
the T. S. Perry, he persuaded Americans to read Turgenev, 
Jörnson, Ibsen, Zola, Pérez Galdós and Verga, as well as Jane 


pasten George Eliot, Hardy and Shaw. Tolstoi was his great 
odern writer, 

aa vells’ practical criticism, then, was very often just and pene- 

ing. His critical theory was simple. He classified fiction, for 
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example, historically and qualitatively as novel, romance and 
romanticistic novel (an inferior kind), and formally as autobio- 
graphical (first-person novel), biographical (point-of-view novel) 
and historical (omnipotent-author novel, the primal or epic form). 
More generally Howells held that the writer should (1) render 
with scrupulous honesty his own impressions of life; (2) create a 
perspective in his work, wherein men and events might be seen in 
true “proportion and relation”; (3) present motives in their mani- 
fold, recondite, “God-given complexity”; (4) treat action dra- 
matically, without comment, subordinating it to character; (5) by 
fulfilling these artistic standards, achieve the aim of “dispersing the 
conventional acceptations by which men live on easy terms with 
themselves and obliging them to examine the grounds of their social 
and moral opinions.” 

Novels.—Three general phases may be distinguished in Howells’ 
career of 40 years as a novelist: 

1. After publishing two popular stories of travel, he wrote his 
first true novel in A Foregone Conclusion, a study of misunder- 
standings between an American girl and a Florentine priest, her 
tutor, who falls in love with her. The tale ends on a note of pathos 
with the death of the disillusioned priest. Indian Summer, the 
culminating novel of the first phase, is almost pure comedy. Yet 
both of them, like The Lady of the Aroostook and A Fearful Re- 
sponsibility (1881), are nouvelles presenting only three or four 
characters dramatically and intensively, in the manner of Turgenev 
or Hawthorne. The action is antiromantic, and arises out of sec- 
tional, or international differences. The setting is finely drawn 
and often symbolically shaded, as in the Italian fountain and 
garden scenes. The tone tends to be ironic and witty. From 1875 
to 1886, in short, Howells, like James, became famous as the 
creator of novels in which “the American girl,” innocent, beautiful, 
willful and morally strong, was portrayed against a splendid, often 
sombre European background. 

2. Howells consciously abandoned his international romances, 
for he did not intend to compete any longer with James, and he 
was increasingly drawn to a new field, the depicting of American 
social conflicts. Thus Tke Undiscovered Country (1880), which 
initiates the second period, takes as its motive spiritualism replac- 
ing religious faith in New England. Dr. Breen’s Practice (1881) 
imagines a woman in medicine with the same quietly satirical de- 
tachment. A Modern Instance (1882) became Howells’ “strongest 
novel” as he thought because he had in it a “great but simple” 
theme—love turned to indifference and to hatred. Inspired by 
Euripides, he produced a new Medea and Jason whose New Eng- 
land marriage of passion ends in an Indiana divorce court. In 
The Rise of Silas Lapham (1885), his best-known novel, Howells 
at once touched American experience and imagination with the 
newly rich Lapham’s effort to rise into Boston society, Silas’ finan- 
cial ruin and, in spite of tempting evasions, his preserving his 
integrity in the end. The last novel of the period, The Minister’s 
Charge (1887), recounted the failure of Lemuel Barker, a country 
boy, to succeed in Boston. In general, the novels of 1880-87 are 
full length. They may be told in part from a central character’s 
point of view. Certain figures like the Rev. Mr. Sewell or 
Bromfield Corey tend to reappear. The novels deal with social 
problems rather than with manners, and nearly all of them repre- 
sent a provincial character in Boston who is defeated by the city. 

3. In the third phase, 1888-94, Howells’ social and economic 
views tended to become more explicit. The Tolstoian doctrine of 
complicity, the belief that a man is ultimately responsible for the 
poverty or misery or criminality of any other man, first touched 
on in The Minister’s Charge, was here fully explored. Howells 
drew his characters from varied social, racial and political groups, 
multiplied their number and rendered his background in closely 
realistic fashion, with less symbolic reference than in the early 
novels, New York replacing Boston. A strongly prolabour novel 
embodying a plea for justice rather than charity, Annie Kilburn 
(1888), marked the beginning of the period. The Quality of 
Mercy (1892), in which he shows the far-reaching effect of a 
banker’s defalcation upon others, and The World of Chance, the 
haphazard world of book publishing, preceded Howells’ most for- 
mulated criticism of contemporary capitalism in the utopian novel, 
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A Traveler From Altruria (1894). But it was A Hasard of New 
Fortunes (1890) that Howells rightly considered the ‘most vital” 
of his fictions, dramatizing and picturing the teeming competitive 
life of New York city by means of a representative group of char- 
acters struggling to establish a magazine there. They range from 
the ignorant and aggressive backer, a millionaire in natural gas, to 
his opponent, the German socialist exile of 1848 who had lost an 
arm in the American Civil War, and who is killed in a trolley strike 
as the novel ends, 

This three-phase schematization of Howells’ more than 40 
volumes of fiction does not, it must be noted, account for the 
experimental novel, The Shadow of a Dream (1891), a study of 
psychotic’ jealousy; or the ghostly tales; or the late ironic novels 
of courtship like April Hopes (1888) or Fennel and Rue (1908). 
With his last major novel, The Landlord at Lion's Head (1897), 
Howells partially reverted to his earlier manner, coming to believe 
that “fiction can deal with the facts of finance and industry and 
invention only as the expression of character.” 

In the 1920s, reacting against his long-held primacy, H. L. 
Mencken and Sinclair Lewis damned Howells’ realism as genteel, 
his treatment of love as namby-pamby and his “optimism” as un- 
justified. Critics of the depressed 1930s revised this judgment 
somewhat by praising his political and economic views, though they 
largely ignored other essential aspects of his thought and literary 
accomplishment. Still later, critics distinguished his best work 
from the dated or mediocre, and reappraised the nature and the 
extent of his influence. A number of readers as well rediscovered 
the style and humour which charmed his contemporaries, the truth 
of his characters and the moral vein of iron in his best novels. 

Brpi1ocrapHy.—Mildred Howells, William Dean Howells; Life in 
Letters (1928) ; William M. Gibson and George Arms, A Bibliography 
of William Dean Howells (1948) ; Everett Carter, Howells and the Age 
of Realism (1954); Edwin H. Cady, William Dean Howells, Dean of 
American Letters 1837-1920, 2 vol. (1958). (W. M. Gx.) 

HOWLING MONKEY (Howter), a name applied to tropi- 
cal American monkeys of the genus Alouatta, known for their roar- 
ing cries! They are the largest new world monkeys, with thick red 

or black fur, and are character- 

ve ized by the inflation of the hyoid 

A bone (which in the male supports 

~ the tongue) into a large shell- 

like organ communicating with 

the windpipe and giving peculiar 

resonance to the voice. The muz- 

zle is projecting, the profile of the 

face sloping sharply upward at the 

eyes. The long tail is prehensile, 

' thickly furred, with the under 

surface of the extremity naked, to 
secure a better grip. 

Howlers dwell in companies, 
and in the early morning and eve- 
ning the woods resound with their 
cries, which are often continued 
throughout the night. They feed 
on leaves, and are in the habit of 
sitting on the topmost branches 

of trees. When on the move they progress in orderly clans, usually 
led by an old male. See also MONKEY; PRIMATES. 

HOWRAH, an industrial city within greater Calcutta, is the 
capital of the district of Howrah in the Burdwan division of West 
Bengal, India. Pop. (1961) 512,598. Howrah stands on the right 
(west) bank of the Hooghly river opposite Calcutta and is con- 
nected with the latter by a wide cantilever bridge, the only one 
of its kind in Asia. Its river port is lined with shipbuilding and 
repairing docks, and on the river bank and elsewhere are jute, flour 
and oil mills, ropeworks and iron and steel rolling mills. The 
botanic garden with the famous banyan tree is in Sibpur, a southern 
suburb. The Bengal Engineering college is also located there. 
There are three other colleges affiliated to Calcutta university. The 

Howrah Maidan, a spacious open ground, provides sites for major 
festivals. The city is the terminus of two principal railways of 
India, the Eastern and South-Eastern, and serves about 5,000,000 


E e uti 


AES 


ROBERT HERMES FROM NATIONAL AUDUBON $O- 
ciety 


RED HOWLER (ALOUATTA) 


HOWLING MONKEY—HOYSALA 


people of greater Calcutta. A regular bus service’ operates’ 
Howrah and Calcutta. auld Petre 
Howran District covers 575 sq.mi. and‘hasiq cat 
(1961) of 2,038,477. The entire area is a dead level wild 
the rivers’ meander southward. The principal rivers’ arp: the 
Hooghly, the Damodar and the Rupnarayan. The Damodar f iik 
to carry the excess of floodwater during the rains so that'the 
countryside then becomes flooded. The floodwaters find’ay 
access into the channel of the Rupnarayan through surface flow op 
underground seepage. “The Rupnarayan has therefore: grown'atthe 
expense of the Damodar, and it surpasses the latter-bothlin width 
and depth of channel and in discharge of water: ‘The once power. 
ful Saraswati river is almost dead, and during the rainsits forme 
drainage basin forms a vast sheet of water which:cannot beads 
quately drained even by the Rajapur drainage channelo'Rice, jute 
and betel nutare the principal crops of the district. ‘The bank of 
the Hooghly from Bali to Bauria has most of the factories) Bali 
(pop. [1961] 101,159) is a historical town, Belur; the headquar- 
ters of the Ramakrishna mission, has a magnificent temple, Ul 
beria is noted forits cattle market. Bauria and Ghusuriarecotto, 
towns, and Amta on the left bank of the Damodar is a trade centre, 
There are five colleges, including a teachers’ ‘training ‘college at 
Belur, all affiliated with Calcutta university. (ST PoC), 
HOY (Norse Hary, “high island”), the second largest island 
of the Orkneys, county of Orkney, Scot. Pop. (1961) S11; ara 
53 sq.mi. Itis situated 2 mi. S.W. of Pomona, fromowhich it f 
is separated by Hoy sound. It is a lofty island and/its shore lin 
is much broken; Long Hope forms a good natural harbour | 
Off the eastern coast lie the islands of Graemsay, Cava/Ris, 
Fara (Pharay), Flotta and Switha, while the’ peninsula of South 
Walls; forming the southern side of the harbour of Long Hope, i 
almost cut off by the'sea, Red sandstone cliffs, sometimes mot 
than 1,000 ft. in height, ‘stretch for 10 to'12 mi. on the Atlant 
front, The detached pillar called the Old Man’ of Hoy (4s0tt) 
is a landmark to sailors and a remarkable example of sea denude 
tion, The only break in this remarkable run of rocky coastisal | 
Rackwick in the bight below Rora head. In the interior, Ward hil 
(1,565 ft.) is the loftiest‘summit in either the Orkneys or 
lands while the Cuilags teach 1,420 ft. and the Knapof 1 
1,309 ft, Between Ward hill and'the ridge of the Hamiars 10 
southeast is the famous Dwarfie Stone, a block of sandstone (0 
by 44 ft.) associated with Scandinavian folklore and pach 
ancient habitation. ‘The island is thought to be the most! 
point in the British Isles: where the great skua breeds. y esi 
HOYLAKE, « seaside town and urban district of C! 
Eng., is on the Wirral peninsula near the mouth of the Dees” | 
Pop. (1961) 32,273. The district, entirely residential, per 
West Kirby where St. Bridget’s church, though much Grant 
has Norman remains“on a Saxon foundation. es sald 
Grammar school was founded:in 1636. In 1689: William “nls 
from Hoylake to Ireland. Along the Dee estuary are healt | 
of the Royal Liverpool Golf club (1869) and these i! 6b mee | 
of a race course used by the Liverpool Hunt club until 1870. gje 
are facilities for tidal and nontidal yachting. The ber i 
Eye and Little Eye islands are frequented: by @ eee B) 
variety of birds, particularly waders. temati. : 
HOYLE, EDMOND (16727-1769), first Yis iit 
the laws of whist, and:author of a book on games: an shot 
is unknown. For the use of his pupils in whist he drew vega 
Treatise (1742). The laws of Hoyle continued to ber sie 
authoritative until: 1864, after which they were ga d 
seded by the new rules adopted by the Arlington 2 
clubs in that year (see Waist). The weight of ch 
indicated by the phrase “according to: Hoyle, which; 
first applied with reference to whist, has gained 
proverb. Hoyle died in London on Aug. 29, 1769.” ch nile 
HOYSALA, the name of an Indian dynasty 
the southern Deccan (q.v.) and (for a time) in the 
between c. A.D. 1006 and c. 1346. "The first kings 
the hills northwest of Dorasamudra (mod. Halebid}. t 
their capital c. 1060, “With*their hardy, hill-dwe 
speaking’ followers they gradually absorbed Ganga 
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gate) and the rich lands beyond the Tungabhadra toward Dharwar 
amd Raichur. The imperialistic programs of the Chalukyas of 
Kalyana helped them, for under Vinayaditya (ruled c. 1047-98) 
and his grandson Vishnuvardhana they gained wide experience as 
feudatory generals. r 

Vishnuvardhana won much territory from the tough Kadambas 
of Hangal, but his weak son Narasimha I lost it. Yet Vishnuvard- 
hana’s expulsion of the Cholas (see CHora) from the plateau suc- 
ceeded. His grandson, Ballala II, was invited into the plains to 
help the Cholas. He agreed because his northern gains from the 
Chalukya beyond the Malprabha and Krishna river proper (1189- 
1211), gains which entitled him to imperial status, had diminished 
under pressure from the Yadava of Devagiri. His grandson Somes- 
vara (c. 1235-1260?) resided in the principality on the Cauvery 
given by the Cholas, and his son Ramanatha (1254-95) was al- 
lowed to reign there by the Pandya emperor. On his eviction he 
attempted to take the plateau kingdom from his brother Narasimha 
III, weakening Hoysala resources. Ballala TIT (c. 1292-1343) 
helped the sultan of Delhi against the Pandyas. His futile ambi- 
tions led to his dynasty’s downfall and the rise of Vijayanagar 
(qa): 

Hoysala architecture and sculpture, exceptionally ornate and 
intricate, is best seen at Halebid, Belur and Somnathpur. The 
family liberally patronized Kanarese and Sanskrit letters. 

BrsriocrarHy.—K. R. Venkataraman, Hoysalas in the Tamil Coun- 
try (1950) ; J. D. M. Derrett, The Hoysalas (1957) ; G. Yazdani (ed.), 
Early History of the Deccan, 2 vol. (1960). (J. D. M. D.) 

HRABANUS MAURUS: see Rasanus Maurus, MAc- 
NENTIUS: 

HRADEC KRALOVE (Ger. KönrscräTZ), one of the oldest 
towns in Bohemia, Czech., and chief city of East Bohemian kraj 
(region), is situated at the confluence of the Orlice with the upper 
Elbe, about 100 km. (62 mi.) E. of Prague by road. Pop. (1961) 
$7,221. The old town stands on a low outcrop of Cretaceous sand- 
stone between the two streams, and the new town is spread out 
on the plain on the Elbe’s west bank between the fertile lowland 
of Polabi and the Orlicke hills. This position gave Hradec Kralove 
importance as a nodal point of routes. The road from Brno joins 
that from Prague to Wroclaw (Breslau), Pol., there. The railway 
north from Pardubice to industrial Silesia, Pol., also passes through 
the town, Some industry is long established, including the manu- 
facture of musical instruments. After World War I the produc- 
‘he of altura machinery began and later the textile industry 

teased considerably. 

Hradec Kralove grew from a settlement of one of the Czech 
fats and was known in early medieval history as Chlumec 
obroslavsky. Like Dvur Kralove farther north, it takes the name 
Kralove (“of the queen”) from its connection in the early 14th 
moe, with Elizabeth of Poland (the wife of Wenceslas II of 
ohemia) who founded the early Gothic cathedral in 1303. In 
century it was the second city of Bohemia, but it suffered 
ay during the Thirty Years’ War. Sadowa, a village north- 

of Hradec Kralove, gave its name to the decisive battle of 

€ Austrian-Prussian struggle in 1866. 

WR DLIČKA, ALEŠ (1869-1943), U.S. physical anthropol- 
Bohemia expert on early man in America, was born at Humpolec, 
Bohe la, on March 29, r869. His early education was received in 
ind Alle, He studied at the New York Eclectic, Homoeopathic 

it Opathic colleges, graduating in medicine in 1892 and 1894. 
ko, he joined the New York state service and in 1896 became 

€ in anthropology in the state pathological institute. 
is aan Hrdlička was given charge of physical anthropology in 
th Ed e expedition to Mexico and the southwestern United States, 
New ee with the American Museum of Natural History of 
the divisi, 1 1903 he was called as assistant curator to organize 
Washing Of Physical anthropology at the U.S. National museum, 
ad Parn D.C., becoming curator in 1910. He retired in 1942 
ion, He ie in anthropology at the Smithsonian institu- 
: ept. 5, 1943. 
hat atka was an early exponent of the theory, later oe 
Posed th orth American Indian is of Asiatic origin; he also pro- 
at the cradle of man’s development was not in Asia but in 
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Europe and that the Neanderthal man was not a separate species of 
man but only a phase of his evolution. He was the founder (1918) 
and editor of the American Journal of Physical Anthropology and 
the founder (1929) and first president of the American Association 
of Physical Anthropologists. His works include Ancient Man in 
North America (1907); Ancient Man in South America (1912); 
Old Americans (1925); Anthropology of the American Indian 
(1927); The Skeletal Remains of Early Man (1930); Practical 
Anthropometry (1939). 


HROLFR KRAKI (Hrotr Pots-Sricx), king of the Danes, 
has been equated with Hrothulf, who is mentioned in Beowulf and 
must have reigned in the 6th century. Reliable sources of history 
have little to say of Hrélfr, but he figures prominently ini Scandi- 
navian legend. The greatest moment in his legendary career was 
when he attacked Athils, king of the Swedes, at Uppsala. His 
heroic death in battle against his brother-in-law, Hjérvarthr, was 
celebrated in the Bjarkamdl, a poem of the 10th century, of which 
fragments survive. His life is also told in the Icelandic Hrdlfs Saga 
Kraka, probably written in the 14th century. 


See A. Olrik, The Heroic Legends of Denmark, Eng. trans. (1919) ; 
G. Turville-Petre, The Heroic Age of Scandinavia (1951). (G.T.-P.) 


HROSVITHA (Roswirna) (c. 935-1000), German nun, 
writer of Latin comedies and narrative poems, who is customarily 
regarded as the first German woman poet. Born of a noble Saxon 
family, she entered the Benedictine nunnery at Gandersheim, near 
Hildesheim, as a girl, and seems to have spent the rest of her life 


there. 
Her literary works, all in Latin, fall into three groups—comedies, 


religious poems, and verse chronicles. Her six moralizing comedies, 
which are based in form on those of Terence, are written in a 
kind of rhythmic, partly rhymed prose; their subjects—martyr- 
doms, miraculous conversions—are drawn from the legends of the 
saints. Hrosvitha’s purpose is to provide edifying reading matter 
for the nuns, and she reproaches those who prefer the vain plea- 
sure of well-written secular books to the solid worth of sacred 
writings. 

Whether her works are in fact isolated phenomena in 10th- 
century Germany is not known, but it was literary monastic drama 
of this kind, together with the popular dramatic productions of the 
joculatores and the mimi, that prepared the way for the mysteries 
and miracle plays of the following centuries. 

Hrosvitha’s series of narrative poems, written in leonine hexam- 
eters and elegiacs, is also based on Christian legends and de- 
signed for the edification of the reader. The poems are generally 
undistinguished in tone, and, like most 10th-century German met- 
rical poetry modeled on the classics, are deficient both in style 
and technique. The third group of Hrosvitha’s works consists 
of two verse chronicles: the Carmen de gestis Oddonis, an epic 
in the grand Roman manner on the feats of Otto the Great, and 
De primordiis et fundatoribus coenobii Gandersheimensis, a his- 
tory of the convent of Gandersheim from its foundations in 856 
down to the year 919 

Brs.iocRaAPHY.—Hrosvitha’s works were ed. by P. von Winterfeld 
(1902) ; there is an Eng. trans. of the plays by H. J. W. Tillyard (1923). 
See also J. Schneiderhan, Roswitha von Gandersheim, die erste deutsche 
Dichterin (1912); J. Preissl, Hrotsvith von Gandersheim und die 
Entstehung des mittelalterlichen Heldenbildes (1939), (Ro. J. T.) 

HROZNÝ, FRIEDRICH (Bepiicr) (1879-1952), Czech 
atchaeologist who succeeded in deciphering the Hittite language, 
was born on May 6, 1879, at Lysa nad Labem, Bohemia. He 
studied in Prague, Vienna, Berlin and London. In 1904 he took 
part in the Seelin excavations in Ta’anuk (north Palestine), on 
the basis of which he wrote Die Keilschrifttexte von Ta’annek 
(1904) and Die neugefundenen Keilschrifttexte von Ta’annek 
(1906). In 1905 he was appointed professor at Vienna, and in 
1919 professor of cuneiform research and ancient oriental history 
at the Charles university in Prague. Hrozny left the solution of 
the Hittite hieroglyphics to chance, proceeded to work on the basis 
of Hittite documents from the Bogazkéy archives written in 
cuneiform script and, in 1915, deciphered the language, proving 
it to be an Indo-European tongue. His'solution was attacked from 
many quarters, but he substantiated his claim by the success with 
which he read and translated a number of documents, among 
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others a Hittite legal code (published in Paris, 1922, under the 
title Code Hittite provenant de VAsie Mineure, I Partie: Tran- 
scription, traduction française). In 1925 excavations for the pur- 
pose of further research were made under his direction by a Czech 
scientific expedition to Asia Minor. He died on Dec. 18, 1952, 
in Prague. See also HITTITES. 

HSI CHIANG (Sı Kiano), main river system of south China, 
rising in the Yiinnan-Kweichow plateau, at an elevation of more 
than 6,000 ft., and flowing 1,200 mi. E. to the Canton delta on the 
South China sea, The name Hsi Chiang, which means “West 
river,” is applied only to its lower course. The headwaters con- 
sist of a number of major branches. The principal headstreams 
are the Nan-p’an Chiang and Pei-p’an Chiang (South Pan and 
North Pan rivers) which join on the Kweichow-Kwangsi border 
to form the Hung-shui Ho. The Hung-shui flows through the 
deeply dissected karst-type landscape of western Kwangsi, drop- 
ping rapidly to an elevation of about 600 ft. At Shih-lung, the 
Hung-shui receives the Liu Chiang on the left, thus forming the 
Ch’ien Chiang. The Liu Chiang is formed near Liu-chou (¢.v.) by 
the junction of two other headstreams—the Jung Chiang (Pei-liu 
Ho) and the Lung Chiang, both of which rise in southeastern Kwei- 
chow. The Ch'ien Chiang flows through a rapid-strewn gorge, 
extending for 20 mi. between Wu-hsiian (Mosiin) and Kuei-p'ing 
(Kweiping) and forming an obstacle to navigation, At Kuei-p'ing, 
the Chien Chiang receives.a major tributary on the right, the Yü 
Chiang, to form the Hsiian Chiang. The Yii Chiang is formed near 
Nan-ning by the junction of two headstreams, the Yu Chiang and 
the Tso Chiang (Li Chiang), which rise in the uplands of northern 
Vietnam and easternmost Yiinnan, The Hsiian Chiang flows past 
T’eng-hsien (Tengyiin) where it receives the Jung Chiang on the 
right, and then past Wuchow, where it receives the Kuei Chiang on 
the left, 

It is only below Wuchow that the river is strictly the Hsi 
Chiang, the name by which the river system is generally known. 
At San-shui (Samshui), the Hsi Chiang joins the Pei Chiang 
(North river) to form the vast Canton delta, which is also joined 
from the east by the Tung Chiang (East river). 

The Hsi Chiang is the great commercial waterway of south 
China, linking Hong Kong, Canton, Macao and other delta centres 
with Wuchow and the interior. In flood time, the river is naviga- 
ble for vessels drawing 16 ft. as far as Wuchow. At ordinary 
times, the same city can be reached by vessels drawing 6 ft. or 
more. The headstreams are navigable in part for shallow-draft 
junks. (T. Sp.) 

HSI-HSIA (Chinese for western Hsia), or Tangut, is the name 

of a kingdom in western China which arose out of a combination 
of several smaller states at the time of the Sung dynasty (10th 
century) and flourished in the 11th to the 13th century. Its ter- 
ritory centred in modern Tsinghai province and at the height of 
its power extended south to eastern Tibet and east to the bend 
of the Yellow river, where the kingdom adjoined the western 
boundary of the contemporary Liao dynasty. The northern parts 
of Hsi-Hsia included portions of modern Ningsia and Kansu prov- 
inces. The kingdom was one of a number of semi-independent 
pastoral or partly pastoral states that flourished on the northwest 
borders of the Chinese empire, to which they were linked by ties 
of tribute, trade, war and raid, As was the case with other border 
states, the political fortunes of the Hsi-Hsia flourished as the in- 
digenous Chinese Sung dynasty declined. 

The Hsi-Hsia people have been placed in the Tibeto-Burman 
linguistic family of Sino-Tibetan-Burman stock; however, some 
authorities feel they stemmed from a tribal complex of Tibetan 
background, and eschew any solution of the language problem. 
Their mixed economy included herding and farming. The medieval 
Persian historian Rashid al-Din Fadlullah refers to the country as 
Kashin, and describes many centres of trade and one chief city, 
modern Ningsia (seized during the last campaigns of Genghis Khan 
in 1225-27). Rashid al-Din reported the people to have been Bud- 
dhist and it is known that Buddhist Turks lived among them. 

Marco Polo came there after the downfall of the Hsi-Hsia kingdom 
and described monasteries that may have been either Buddhist, 
Nestorian Christian or both. However, his description of a sha- 


HSI CHIANG—HSIUNG SHIH-LI 


manist animal sacrifice may shed light on earlier Hsi-Hsia call 
rite. aj 
The Hsi-Hsia were absorbed as Tangut province by the 1 
century Mongol empire, later to be joined to the Chinese if 
See also Cu1na: History: Early Modern Period, LK 
HSIUNG-NU, a nomadic pastoral people who at the, 2 
the 3rd century B.C. formed the principal power north of the G; if 
Wall of China. Probably of Turki stock, as some swing 
their language suggest, the Hsiung-nu were constantly at war wi 
the great Han dynasty of China between 135 and 51 30, Tn thy 
year the Hsiung-nu broke into two hordes, the eastern horde sih. 
mitting to China, while the western horde was driven into centr) 
Asia. Three hundred years later the eastern Hsiung-nu were sill 
sufficiently powerful to take part in the general nomad invasin 
of China which attended the collapse of the Tsin dynasty (a, 
304-317). In later centuries the name disappears from Chinese 
historical records, but the dominant nomad people in the Mong. | 
lian steppe in the 7th century A.D., the T’u Chiieh, identified wih | 
the Turki, claimed the Hsiung-nu as ancestors. A number of r 
corded Hsiung-nu customs also suggest Turkish affinities, Tt isp 
sible that the western Hsiung-nu may have been the ancestors of 
the western Turks of later centuries. The belief held in Europe 
since the 18th century that the Hsiung-nu were identical with th 
Huns (q.v.) who later invaded the Roman empire in the 5th cet: 
tury A.D., though possible, cannot be substantiated with historial 
evidence. The Hsiung-nu were ruled by supreme chiefs called Shen 
Yu. The graves of several Shen Yu in the Selenga valley 
(U.S.S.R.) contained remains of Chinese, Iranian and Greek ter 
tiles, indicating a wide trade between the er 
peoples. Bs 
HSIUNG SHIH-LI (1885- _), Chinese idealistic philos» 
pher, whose “New Consciousness-Only Doctrine” (Hsin weishh | 
lun) shows an original synthesis of Buddhist, Confucian, and West 
ern motifs. With Fung Yu-Lan (q.v.) he is the outstanding figure 
in contemporary Chinese philosophy. A native of Hupeh, he wis | 
in early youth an anti-Manchu revolutionist; after the age of 
he devoted himself wholly to philosophy. From 1925 till hise 
tirement he was professor of philosophy at Peking University, 
Hsiung first studied metaphysical idealism in the Vij 
(Yogācāra) tradition of Indian Buddhism. Turning next to l 
fucian tradition, he found basic insights in the Z Ching (“ (at 
Changes”) and in the idealistic branch of Neo-Confuciamism he 
Conructanism: History: Neo-Confucianism). From v 
thought he gained appreciation of analytical method ai “a 
of evolutionary change (Bergson). Accepting elements i f 
these sources, he shaped his own ontological system, ti it | 
revealed in eight books and systematically presented in i 
wei-shih lun, published in full in 1944. oi 
Briefly, sfm is as follows. The universe (Reality) se 
great whole. Its basic nature, which is that of ange 
sciousness, is eternal and continuous. It is dynamic, & formation, 
running current of changes, in process of perpetual Ee r factos 
producing and reproducing all things. In this current a 
are at work: (1) an integrating and consolidating ten Loc and 
“closing” which gives rise to all becoming of physic d opening 
(2) a strong, directing, controlling tendency calle ji 
which is the operation of mind. No matter how grea 
of physical and mental happenings in the world, ings all 
in the “original substance.” They are its functionings P 


the ocean itself. “Original substance” is ° 
and matter are simply two aspects of its 
“Original mind” is thus common to man, heaven, new 
things. Its continuous transitions create what is uence hich f 
priciously but with all the orderliness and ansi ss, be 
science discovers. In spirit it is jen (humanity, nity and alli 
man-heartedness), the inmost ethical nature of er ‘tion. 5 
functions—a concept faithful to basic Confucian 
also CHINESE PHILOSOPHY. jnto Bt 
nslated Ud 


BretiocrarHy.—Hiiung’s works have not been {ant it Chit) 
glish, though translated excerpts may be read in Wwingsitons se 
Source Book in Chinese Philosophy (1963). For 
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wre, Fifty Years of Chinese Philosophy, Eng, trans. 
Teid 11956) ; Wing-tsit Chan, Religious Trends inks Trenen D 
(1953); Clarence Burton Day, The Philosophers of China (1962). 
ri (Ce. H. H.) 

HSUAN-TSANG (also HsÜAN-CHUANG, YUAN-CHWANG, 
HIovEN-THSANG) (c. 596-664), Chinese pilgrim to India, whose 
fame rests mainly on the volume and diversity of his translations 
of the Buddhist sutras and on the record of his travels in Central 
Asia and India, which, with its wealth of detailed and precise data, 
has been of inestimable value to historians and archaeologists. 

Hsüan-tsang early became interested in Buddhist philosophy, 
especially in the Idealist thought of the Vijñānavāda (Yogācāra) 
school. Troubled, however, by discrepancies in the texts, he de- 
cided to go to India to study at the source of Buddhist knowledge. 
Being unable to obtain a travel permit, he left Ch’ang-an by 
stealth in 629. On his journey he traveled north of the Taklama- 
kan Desert, passing through such oasis centres as Turfan, 
Karashar, Kucha, Tashkent, and Samarkand, then beyond the 
Iron Gates into Bactria, across the Hindu Kush into Kapiéa, 
Gandhara, and Kashmir in northwest India. From there he sailed 
down the Ganges to Mathura, then on to the holy land of Bud- 
dhism in the eastern reaches of the Ganges, where he arrived in 
633, His years in India were spent mainly in the Nalanda monas- 
tery, the great Buddhist centre of learning, where he studied 
Sanskrit and Buddhist philosophy. His reputation as a scholar 
became so great that even Harsha (g.v.), ruler of north India, 
wanted to meet and honour him, Thanks largely to the em- 
peror’s patronage, Hsiian-tsang’s return trip to China, begun in 
643, was greatly facilitated. In spite of his stealthy departure, 
he was accorded a tumultuous welcome when he arrived back at 
the T'ang capital in 645. A few days later, he was received in 
audience by the emperor, who was so enthralled by his accounts 
of foreign lands that he wanted him to become a government 
official. Hsiian-tsang preferred to remain a monk, however, and 
he devoted the rest of his life to translating the huge amount of 
Sanskrit Buddhist literature he had brought back from India. 
These translations include some of the most important Mahayana 
Scriptures, 

Hsiian-tsang’s primary interest continued to centre on the phi- 
losophy of the Vijfianavada (Yogacara) school, and he and his 
disciple K’uei-chi (632-682) were responsible for the formation 
of the Fa-hsiang or Idealist school (also Wei-shih, or “Conscious- 
hess-Only”) in China, Its doctrine was set forth in Hsiian-tsang’s 
Ch'eng-wei-shih lun (“Treatise on the Establishment of the Doc- 
trine of Consciousness-Only”), a translation of the essential 
Yogäcāra writings, and in K’uei-chi’s commentary. The main 
thesis of this school is that the whole world is but a representation 
of the mind. Its subtle philosophy, with abstruse terminology 
and hair-splitting analysis of the mind and the senses, was alien 
to all Chinese tradition, however, and with the passing of the two 
masters the school rapidly declined. Consciousness-Only philoso- 
phy was revived in the 20th century, however, and it has been used 
by Hsiung Shih-li (q.v.) in the construction of his own Idealistic 
Synthesis, 

Besides his translations, Hstian-tsang also left the great record 
of his travels, entitled Record of the Western Regions. It has 
been translated by T. Watters, On Yuan Chwang’s Travels, 2 vol. 
(1904); S, Julien, Mémoires sur les Contrées Occidentales, 2 
Vol. (1857-58); and S. Beal, Buddhist Records, 2 vol. (1884). 
j When Hsüan-tsang died in 664, the emperor, out of venera- 
ion for him, canceled all his audiences for three days. 

Brstiocrapny.—S. Beal, Life of Hsüan-tsang (1911); S, Julien, 

istoire de la vie de Hiouen-thsang (1853); A. Waley, The Real 

Yipitaka (1952) ; R. Grousset, In the Footsteps of the Buddha (1932). 
f (K. K. S. C.) 

HSUAN-PUNG (Pv; Henry Pu Yr; K’anc-Te) 
1906- ), the last Mane crea of the Ching (Manchu) 
at and Japan’s puppet emperor of Manchoukuo from 1934 

1945. In anticipation of the death of the emperor Kuang-hsii, 
wi, the infant son of Prince Ch'un, was selected by the empress 
rete Tz’u-hsi on Nov. 13, 1908, to succeed his uncle under the 
ae title of Hsiian-t’ung. The emperor died on Nov. 15, where- 
on Prince Ch’un became regent for his son, and ruled the empire 
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in co-operation with the emperor’s widow, Empress Hsiao-ting. 
The reign lasted for three years. On Feb. 12, 1912, Prince Ch’un 
and Empress Hsiao-ting agreed that P’u-i should abdicate the 
throne in favour of a republican form of government, thus ending 
the Manchu rule of China. 

P’u-i was permitted to live in the palace in Peking after his ab- 
dication, a subsidy being voted for the maintenance of the imperial 
family. In July 1917 an attempt by Gen. Chang Hsiin to restore 
the emperor was frustrated by Tuan Ch’i-jui after a nominal reign 
of 12 days. P’u-i again abdicated. He chose Henry as a given 
name and was thereafter known as Henry P’u Yi. In 1922 he 
married a daughter of Jung Yuan, a Manchu noble. In Nov. 1924, 
during the occupation of the capital by the Kuomintang, he left 
the palace under duress to reside in the Japanese concession at 
Tientsin. On March 9, 1932, he was installed as president, and 
from 1934 to 1945 was emperor, of the Japanese puppet state of 
Manchoukuo (Manchuria) under the reign title of K’ang-te. He 
was taken prisoner by the Russians in Aug. 1945 and returned to 
China for trial as a war criminal in 1950, He was pardoned in 
1959 and in 1961 began to work for the Committee for the Re- 
search of Historical Materials of the National People’s Political 
Consultative Conference. His autobiography was published in 
1964 (Eng. trans., by W. J. F. Jenner, From Emperor to Citizen, 
2 vol., published in Peking in 1964-65). (E. W. Wv.) 

HSUN-TZU (3rd century B.C.), Chinese philosopher, is the 
third member in the great Confucian triumvirate of Chinese antiq- 
uity which includes Confucius himself and Mencius (qq.v.). His 
surname was Hsün, his personal name K’uang, and he bore the 
honorary cognomen of Ch’ing, so that he may be called either 
Hsiin K’uang or Hsiin Ch’ing. Most commonly, however, he is 
known simply as Hsiin-tzu, “the Master Hsiin” (tzu being an 
honorific suffix attached to the names of many philosophers). 

Hsiin-tzu’s exact dates are unknown; and little is known of his 
life save that he was a native of the state of Chao (in modern 
Shansi province, north central China), that he belonged for some 
years to the Chi-hsia academy of philosophers maintained in Ch’i 
by the ruler of that eastern state and that, later, because of slander, 
he moved south to the state of Ch’u, where he became magistrate 
of a small district and later died in retirement. 

The position of Confucius, Mencius and Hsiin-tzu in Chinese 
thought has been likened to that of Socrates, Plato and Aristotle 
in the west. Hsiin-tzu exceeded his predecessors in erudition and 
was the first of the three to express his ideas not merely by means 
of the sayings and conversations recorded by disciples, but also 
in the form of well-organized essays written by himself. The 
book today known as the Hsiin-tzu, in 32 chapters, is regarded as 
being in large part from his own hand. 

Hsiin-tzu’s most famous dictum is that “the nature of man is 
evil; his goodness is only acquired training.” What Hsiin-tzu 
preached was thus essentially a philosophy of culture. Human 
nature at birth, he maintained, consists of instinctual drives which, 
left to themselves, are selfish, anarchic and antisocial. Society 
as a whole, however, exerts a civilizing influence upon the in- 
dividual, gradually training and molding him until he becomes a 
disciplined and morally conscious humap being. Of prime impor- 
tance in this process are the li (ceremonies, rules of social be- 
haviour, traditional mores) and music (which Hsiin-tzu, like Plato, 
regarded as having a profound moral significance). 

Hsiin-tzu’s view of human nature was, of course, radically op- 
posed to that of Mencius, who had optimistically proclaimed the 
innate goodness of man. Both thinkers agreed that all men are 
potentially capable of becoming sages, but for Mencius this meant 
that every man has it within his power to develop further the 
shoots of goodness already present at birth, whereas for Hsiin-tzu 
it meant that every man can learn from society how to overcome 
his initially antisocial impulses. Thus began what became one of 
the major controversies in Confucian thought. 

The difference between Mencius and Hsiin-tzu is metaphysical 
as well as ethical. T’ien (Heaven) for Mencius, though not an 
anthropomorphic deity, constituted an all-embracing ethical power; 
therefore it is inevitable that man’s nature should be good, since he 
receives it from Heaven at birth. For Hsiin-tzu, on the other hand, 
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Tien embodied no ethical principle and was simply the name for 
the functioning activities of the universe (somewhat like our word 
Nature). These activities he conceived of naturalistically and al- 
most mechanistically. Moral standards, therefore, have no meta- 
physical justification but are man-made creations. 

One may ask how, if man is born “evil” (by which Hsiin-tzu 
really meant uncivilized), it is possible for him to create the 
higher values of civilization, Hsiin-tzu’s reply was that man differs 
from other creatures in one vital respect: besides his instinctual 
drives, he also possesses an intelligence which enables him to form 
co-operative social organizations. Hence the sages, realizing that 
man cannot well survive in a state of anarchy, used this intelligence 
to formulate the social distinctions and rules of social behaviour 
(li), which would check the encroachments of one individual upon 
another and thereby ensure sufficiency for all. In this utilitarian 
explanation of the creation of social institutions, Hsiin-tzu shows 
probably indebtedness to the non-Confucian thinker Mo Ti (.v.). 

Hsiin-tzu’s denial of supernaturalism led him into a sophisticated 
interpretation of popular religious observances and “superstitions.” 
These were merely poetic fictions, useful for the common people 
because they provided an orderly outlet for human emotions, but 
not to be taken as true by educated men. There Hsiin-tzu in- 
augurated a rationalistic trend in Confucianism which has been 
congenial to scientific thinking. At the same time, however, Hsiin- 
tzu’s distrust of “nature in the raw” caused him to warn men to 
shun the investigation of natural phenomena and to keep to human- 
istic studies; his own conception of the universe, moreover, was a 
static and antievolutionary one, in which past and present are the 
same and the many are like the one. In these respects, therefore, 
Hsiin-tzu’s influence was hostile to scientific development. 

Hsiin-tzu nevertheless made important contributions to psychol- 
ogy, epistemology and dialectic, yet his primary interest in dialectic 
was as a tool for exposing the “fallacies” of rival schools; and 
he bitterly lamented the need for dialectic in the absence of a 
centralized political authority that could impose ideological unity 
from above. Hsiin-tzu, indeed. was an authoritarian who formed 
a logical link between Confucianism and the totalitarian Legalists; 
it is no accident that among his students were two of the most 
famous Legalists, the theoretician Han Fei-tzu (c. 280-233 B.c.) 
and the statesman Li Ssu (c. 280-208 »B.c.). Hsün-tzu himself 
remained Confucian in his firm rejection of the amoral philosophy 
and compulsive techniques of the Legalists, and his insistence on 
Confucian morality as the basis for society. 

For several centuries after Hsiin-tzu’s death, his influence re- 
mained higher than that of Mencius. This is indicated, for ex- 
ample, by the borrowings from Hsiin-tzu found in such ritualistic 
compilations as the Li Chi (“Book or Record of Rites”). Only 
with the rise of Neo-Confucianism (9th century A.D. onward) did 
his influence wane, and it was not until the 12th century that the 
triumph of Mencius was formalized through the inclusion of the 
Mencius among the Confucian classics. See also CONFUCIANISM; 
CHINESE PHILOSOPHY. 

Brstiocrapay.—Of primary importance are H. H. Dubs, Hsiintze, 
the Moulder of Ancient Confucianism (1927) and (Eng. trans.) The 
Works of Hsiintze (1928). See also J. J. L. Duyvendak, “Hsiin-tzu 
on the Rectification of Names,” T’oung Pao, vol. xxiii, pp. 221-254 
(1924), and “The Chronology of Hsiin-tzu,” T’oung Pao, vol. xxvi, 
pp. 73-95 (1928-29); Andrew Chih-yi Cheng, Hsiintzsu’s Theory of 
Human Nature and Its Influence on Chinese Thought (1928) ; Fung 
Yu-lan, A History of Chinese Philosophy, rev. ed., vol. i, ch. 12 (1952); 
Y. P. Mei, “Hsiin-tzu on Terminology,” Philosophy East and West, 
vol. i, pp. 51-66 (1951); D. C. Lau, “Theories of Human Nature in 
Mencius and Shyuntzyy,” Bull. School of Oriental and African Studies, 
vol. xv, pp. 541-565 (1953). (D. Be.) 

HUANCAVELICA, a department in central Peru, bounded 
by Junín on the north, by Ayacucho on the east and south and by 
Ica and Lima on the west. Area 8,830 sq.mi. (22,871 sq.km.); 
pop. (1961) 298,892. It is a rugged mountain region, with a 
high-level surface of gentle relief about 15,000 ft. (4,572 m.) 
above sea level, surmounted by a few clusters of ranges of very 
high mountains and cut by deep canyons, chief of which is the 
Mantaro. Huancavelica city (pop. [1961] 11,039), the depart- 
mental capital, is located about 50 mi. (80 km.) S. of Huancayo 

and 140 mi. (225 km.) S.S.E. of Lima. The city is connected with 
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Lima by rail and an all-weather highway. The chief prod 
the department include wheat, barley, maize and potatoes Ta 
source of meat for Lima and also of some wool for local i t isa 
ver, lead and mercury are mined. » SL 
Huancavelica was made famous by its mercury deposits, whit 
were of great importance during the colonial period, The Sant 
Barbara mine, some 2,000 ft. (610 m.) above the town, was ae 
by the Spanish crown in 1570. Mercury was essential in the extat 
tion of silver from the native ore; and with the decline of silver min. 
ing in the 19th century, mining of mercury also decreased, Mini 
was resumed by the Fernandini interests after the railroad ve 
access to a shipping port in 1926, but the Huancavelica mines were 
high-cost producers at mid-20th century. 
See A. P. Whitaker, Huancavelica Mercury Mine (1941), (P.EJ) 
HUANCAYO, a city of central Peru (pop. [1961] 46,173) 
capital of the department of Junin (q.v.). It lies at 10,690 i 
above sea level on a plain watered by the Mantaro river and ha 
a temperate climate. The city, founded by the Spaniards in 153 
on an old Inca highway, became an important centre for minin 
and agriculture. Mineral resources of the surrounding region in- 
clude copper, silver and coal; wheat, barley, maize (corn) and po 
tatoes are cultivated there. Of greatest interest to the tourist at 
the renowned Sunday market, attended principally by Indians from 
nearby areas; the Carnegie Magnetic observatory (now a facility 
of the Peruvian government); the Saturday fair at Chupaca; and 
the convent of Ocopa. Huancayo is situated 77 mi. SE. of Li 
Oroya and may be reached by the central highway from Lima to 
Cuzco and by the central railroad. The distance from Lima t 
195 mi. (J.L. Te) 
HUANUCO, a central sierra department of Peru (pop. [191] 
355,003; area 13,635 sq.mi.), bounded north by La Libertad and 
San Martin, east by Loreto, south by Junin, west by Lima ad 
Ancash, The department, forming a saddle between the centell 
and eastern cordilleras, is watered by the Ucayali, the Huallag 
and the Marañón rivers. It is crossed by the trans-Andean hig 
way extending from Lima to Pucallpa on the Ucayali, a distan 
of 522 mi. al 
The city of Huánuco (pop. [1961] 24,646), the departmen 
capital, is a popular overnight stop on the two-day joumey. 
lies at 6,271 ft. above sea level on the upper Huallaga. Foun ; 
in 1539 by Gómez de Alvarado, Huánuco city is situated i 
beautiful valley, and the climate is referred to as, al 
spring.” Crops cultivated in the region include fruits, pse 
maize (corn), potatoes, coffee, sugar, cotton, tobacco ant 
Cattle, sheep and hogs are bred extensively. Important ni tin, 
resources of the department are gold, silver, mercury, C% mi 
copper and petroleum. The population is chiefly i NI 
mestizo. Tingo Maria, located in the montaña, lies 83 Et) 
of Huánuco city. Si 
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HUÁSCAR (Inti Cust HuaLLPa HUÁSCAR, HBE: 
1533), Inca emperor of Peru. He was, according to Peruviat 


r fua; 
torian Garcilaso de la Vega, the legitimate heir of the ma al 
Capac and succeeded him in 1525. But he was only gi left to? 


the empire (Cuzco), about one-fifth of it (Quito) pia 1 
younger half brother, Atahualpa (q.v.). Atahualpa 4 rebellion: 
to tire of the limits upon his power and started an bisi 
The troops of Huáscar were utterly routed at bey at Cale 
Atahualpa installed himself in a favoured Inca resident 
marca. From there he sent his generals to conquer Cing am 
and Huáscar fled Cuzco with the remnants of his oni wast 
He was finally apprehended by Atahualpa’s men. h his spaid 
state of affairs when Francisco Pizarro arrived wit friend of tt 
force in Tumbes in 1532. Pizarro at first posed as # as unable t 
captive, claiming to aid the legitimate Inca, but he W car cai 
prevent the assassination of Huáscar. Just how 
by his death is not known. | peru (1957) 
‘See J. Alden Mason, The Ancient Civilisations of Perm y s,L) 
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à s belo! 
HUASTEC, an isolated group of American ance to cio 
to the Maya linguistic family, who live west of ee: Mest 

de Valles and southeast to Tantoyuca, in NOP onto 
In the 1960s the majority lived scattered on gov! 
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jand, a minority on family-owned plots. The economy is based on 
agriculture, with “slash and burn” methods persisting and the 
planting stick and machete being used for cultivation. The major 
crops are corn, beans, squash, sesame, sweet potatoes, chili and 
coffee, and wild fruits are also gathered. Clay jugs, fibre bags and 

m mats are manufactured. 

Religion centres around the belief in evil winds (espanto) and 
the evil eye, as well as witchcraft. Witches (brujos) are held to 
effect their ends by injecting material objects, and curing special- 
ists (thimanchic) are believed to cure the victims by locating and 
extracting the objects. Alligator teeth and other amulets are be- 
lieved to protect children from misfortunes. Omens, particularly 
bird calls, are said to portend misfortune and death. Personal be- 
longings are buried with the corpse for use in the future world along 
with candles of beeswax thought to light the path of the dead. 
Violations of tabus during life are held to change the violator to 
animal form after death. Schools brought about increased accul- 
turation and weakened the authority of the elders. Local govern- 
ment is under regional supervision. Older marriage practices in- 
volving a go-between are breaking down in favour of individual 
arrangement. 

The Huastec are divided into two dialect groups, San Luis Potosi 
(Potosino) and Vera Cruz (Veracruzano). The first Huastec pub- 
lication appeared in the mid-16th century, and Vocabulario 
Huasteco, simple stories and portions of the Bible are extant in 
Huastec. The problem of the relation of the Huastec to the Maya 
Indians of Yucatán and Guatemala is a subject of continuing re- 
search, See INDIAN, LATIN-AMERICAN; Maya Inp1ANS: Modern 
Communities: Languages; Mippte America: Cultural-Geographi- 
cal Divisions; Primitive Art: New World: Middle America 
(Mesoamerica) ; VERACRUZ. (R. S. La.) 

HUBBARD, ELBERT GREEN (1856-1915), U.S. author, 
editor, and publisher, was born in Bloomington, Ill., on June 19, 
1856. He founded his Roycroft Press at East Aurora, N.Y., on 
the model of William Morris’ (g.v.) communal Kelmscott Press, 
which he had visited in England. Beginning in 1894 he monthly 
issued the famous “Little Journey” booklets, pleasant biographical 
essays in which fact was interwoven with comment and satire, and 
The Philistine, an avant-garde magazine. In an 1899 number of 
The Philistine “A Message to Garcia” appeared, the most famous 
single piece he wrote (the importance of perseverance was drawn 
as a moral from a Spanish-American War incident). 

In 1908 Hubbard began to edit and publish a second monthly, 
The Fra. His printing establishment in time expanded to include 
furniture and leather shops, a smithy, and an art school, the aim 
being to create articles of the fine craftsmanship that had prevailed 
before the Industrial Revolution, He died in the sinking of the 
Lusitania” on May 7, 1915. 

Hubbard’s writings contain a bizarre mixture of radicalism and 
Conservatism. He apotheosized work and efficiency in a vigorous, 
epigrammatic style. His works include Time and Chance (1899); 
So Here Cometh White Hyacinths (1907); The Man of Sorrows 
(1908); and the Roycroft Dictionary (1914). Valuable collec- 
tions are “Little Journeys” (14 vol., 1915) and “Selected Writ- 
ings” (14 vol, 1923). His Scrap Book (1923) and Note Book 
(1927) were published posthumously. 

HUBBLE, EDWIN POWELL (1889-1953), U.S. astron- 
omer, who, working with the large telescopes of the Mount Wilson 
and Palomar observatories, accumulated a wealth of significant 

ta that was fundamental in character and important to the 
theories of cosmology. Hubble was born Nov. 20, 1889, in Marsh- 
field, Mo, Following undergraduate study at The University of 

hicago, he attended Oxford as a Rhodes scholar. He returned to 
Chicago and in 1917 received the Ph.D. degree. After a period of 
research at the Yerkes observatory (1914-17), he enlisted in the 

S. army and served with the American expeditionary force in 
tance, Tn 1919 he joined the astronomy staff of the Carnegie 
Institution of Washington’s Mount Wilson observatory, where he 
remained until his death, Sept. 28, 1953, in San Marino, Calif. 

Hubble’s discovery in 1923 of a distance-indicating Cepheid 
Variable star in the Andromeda nebula furnished the first certain 
Evidence that extragalactic nebulae were situated far outside the 
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boundaries of our own galaxy, in fact were independent stellar 
systems. He surveyed nebulae to very faint limits and found the 
large-scale distribution approximately uniform in all directions 
with numbers increasing at a constant rate as fainter limits were 
reached. From a study of several thousand photographs he de- 
rived the first significant classification system for extragalactic 
nebulae. He announced in 1929 his important finding that veloci- 
ties (red shifts) of nebulae increase in a linear manner with dis- 
tance. The relation, H=180 km./sec, per 10® parsecs, is known 
as “Hubble’s law of the red shifts” or “Hubble’s constant.” 

Other important research results appear in papers on extra- 
galactic nebulae as stellar systems, novae in nebulae, distribution 
of luminosity in elliptical nebulae, nebulous objects in the 
Andromeda nebula identified as globular clusters, angular rotations 
of spiral nebulae, the luminosity function of nebulae and the direc- 
tion of rotation in spiral nebulae. 

In addition to Hubble’s long scientific bibliography are the Silli- 
man lectures at Yale university published under the title of “The 
Realm of the Nebulae”; reference should be made also to the 
Rhodes Memorial lectures given at Oxford, Eng., entitled “The 
Observational Approach to Cosmology.” (M. L. Hn.) 

HUBLI, the principal city of Dharwar district in the Belgaum 
division of Mysore state, India, lies 13 mi. S.E. of Dharwar, with 
which it was incorporated in 1961. Pop. (1961) 171,326. The 
city, properly Hubballi or Pubballi (“old village”), centres around 
an 11th-century stone temple of Aharanishankar. The new Hubli 
was founded in 1727. The places of interest include the Mahadi 
mosque, the Bhavani Shankar temple and the town hall. The col- 
leges in the city, affiliated to Karnatak university (Dharwar), in- 
clude those of arts, sciences, commerce, medicine and engineering. 
Hubli is a trading centre and has cotton mills, ginning and pressing 
factories and railway and road transport workshops. It is the 
divisional headquarters on the Southern railway and also a road 
junction with roads radiating in all directions. (M.R. P.) 


HUC, ÉV ARISTE REGIS (1813-1860), French Vincentian 
(Lazarist) missionary traveler in central Asia, was born at Caylus 
(Tarn-et-Garonne) on June 1, 1813. He entered the Paris semi- 
nary of the Congregation of the Mission and in 1839 was sent to 
Macao. Living first in south China and later in Peking, he was 
posted to Hei-shui, 300 mi. north of Peking. In 1844, with another 
Vincentian missionary, Joseph Gabet, and a Tibetan Christian, he 
set out from Dolon Ñor and after an exacting journey he and his 
companions arrived in Lhasa in Jan. 1846, the first Europeans since 
Thomas Mann (1811) to set foot in the city. Though the Tibetans 
were friendly, the Chinese imperial commissioner had the mission- 
aries expelled, They reached Canton in Sept. 1846. Huc returned 
to Europe in 1852 and left the Congregation in 1853, He took part 
in the negotiations which preceded the Franco-Cochin Chinese war 
in 1858. On March 26, 1860, he died in Paris. 

Huc’s most important work, Souvenirs d’un voyage dans la 
Tartarie, le Thibet et la Chine (1850), has been much reprinted 
(English translation by W. Hazlitt [185 1]; new edition, introduc- 
tion by P, Pelliot [1928]). Recent editions are by J. M. Planchet 
(1924) and H. d’Ardennes de Tizac (1925-26). The authenticity 
of his journey was questioned by the Russian explorer N. M. 
Prjevalsky (1839-88) but was vindicated by H, Yule in the English 
translation of Prjevalsky’s Mongolia (1876) and by Prince H. P. 
d'Orléans in Le Père Huc et ses critiques (1893). (R. L. HL.) 

HUCBALD, the name of two medieval musical theorists. 

Hucsatp (c. 840-c. 930), scholar and humanist, was born c. 840, 
possibly at Tournai. Mention of him is found at Nevers, St. 
Amand (near Valenciennes), St. Omer, Reims and again at St. 
Amand, where he died, c. 930. A pupil of his uncle, the scholar 
Milo of St. Amand, he became magister scholarum and later an ab- 
bot and appears to have spent his life teaching. He is the author 
of the treatise De harmonica institutione, which describes the 
gamut and the eight modes. He was also the author of a number 
of poems, metrical prayers for the offices and hymns. 

His homonym, known as Pseupo HUCBALD, lived somewhat later. 
J. Smits van Waesberghe identifies him with Count Otger of Laon, 
a lay abbot of St. Amand. Almost no information is available con- 
cerning his activities but his theoretical works are of great impor- 
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tance. These include Musica enchiriadis (more correctly Enchirias 
de musica), Scholia enchiriadis and De alia musica, a treatise deal- 
ing with a notational system known as daseian notation. Pseudo 
Hucbald was the first theorist to describe the theory of parallel 
organum, put forward not as a new theory, however, but as based 
on ancient writings that unfortunately have not survived. 

BistiocrapHy.—H. Müller, Hucbalds echte und unechte Schriften 
über Musik (1884); L. B. Spiess, “The Diatonic ‘Chromaticism’ of the 
Enchiriadis Treatises,” in Journal of the American Musicological So- 
ciety, vol. 12 (1959); W. Apel, “The*Earliest Polyphonic Composition 
and Its Theoretical Background” in Revue belge de Musicologie, vol. x 
(1956); E. L. Welter, “Der Bamberger Dialog über das Organum,” in 
Archiv fiir Musikwissenschaft, vol. xiv (1957); J. Smits van Waesberghe, 
“La place exceptionnelle de l'ars musica dans le developpement des 
sciences,” La Revue grégorienne, vol. xxxi (1952). 

The treatise of Hucbald is published in Scriptores ecclesiastici de 
musica, vol. i (1784), ed. by M. Gerbert, which also contains the 
treatises of Pseudo Hucbald. (S. Co.) 

HUCH, RICARDA (1864-1947), the most distinguished 
German woman writer of the early 20th century, was born at 
Brunswick on July 18, 1864. After studying history at the Univer- 
sity of Ziirich she worked for a short time as library assistant 
and then schoolteacher. Her lyrical poetry, written from youth 
onward, is in traditional forms, with simple, bare strength and 
sincerity. The first novel, Erinnerungen von Ludolf Ursleu dem 
Jiingeren (1893; Eng. trans., Eros Invincible, 1931), reflects the 
rebellious passion of her love for her cousin Richard Huch, a law- 
yer, whom she married in 1907 after separating from her first 
husband, Ermanno Ceconi, a dentist. Aus der Triumphgasse 
(1902) gives a striking picture of life in the poorest quarters of 
Trieste, where she and her first husband lived for a time. In addi- 
tion to these and other novels, Ricarda Huch wrote a number of 
shorter tales which are among her best-known work; here she fol- 
lows in the traditions of such 19th-century writers as C. F. Meyer 
and Gottfried Keller. After literary criticism in Die Romantik 
(1899, 1902) much of her energy was devoted to sound historical 
writing, as in Der grosse Krieg in Deutschland (3 vol., 1912-14) 
and other works. After separating from her second husband in 
1910 she lived mainly in Munich until 1927, and then in Berlin, 
Heidelberg and Jena. During World War I she turned from the 
aesthetic romanticism of her earlier years to an ethical and re- 
ligious outlook which found its centre in Lutheran Protestantism. 
She was from 1933 a decided opponent of National Socialism. She 
died at Schönberg near Frankfurt am Main on Nov. 17, 1947. 

BrstiocrapHy.—E. Hoppe, Ricarda Huch (1936; rev. 1950); G. 
Baumer, Ricarda Huch (1949) ; M. Baum, Leuchtende Spur. Das Leben 
Ricarda Huchs (1950). (H. M. Wa.) 

HUCHOW (Hv-cnov, formerly Wu-Hsinc or WuHING), a 

Chinese city in northern Chekiang province, lying south of Tai Hu 

(lake). Pop. (1958 est.) 120,000. The T’iao Ch’i (river) runs 

through the city, which lies about 40 mi. N. of Hangchow and 120 
mi. W.S.W. of Shanghai. Huchow was the last stronghold of the 
T’ai P’ing rebellion (1864). Its Asien or district is the centre of 
the Yang-tzu delta silk region where mulberry bushes are cul- 
tivated. To the east is the small town of Nan-hsin, a silk and 
salt mart which is linked to Huchow by a canal that continues 
eastward into the Grand canal (Yiin Ho), Southwest of the dis- 
trict rises the beautiful forested mountain and noted resort of 
Mo-kan-shan. Although competition from Shanghai, Wu-shih and 
Hangchow prior to World War II had decreased its silk industry, 
Huchow retained many silk filatures, or reeling establishments, 
which processed most of the local cocoons, while it exported co- 
coons as well as raw silk. (H. J. Ws.) 

HUCHOWN “of the Awle Ryale,” a poet who lived, if he 
lived at all, in the r4th century. The only reference to him is in 
Andrew of Wyntoun’s Oryginale Chronykil of Scotland (c. 1420): 


He made a gret Gest of Arthure, 
And the Awntyr of Gawane, 
The Pistil als of Suet Susane. 
He was curyousse in his stille, 
Fayr of facunde and subtile, 
And ay to pleyssance hade delyte. . . 
(Cott. Ms, V. 11, 4308 ff.) 


Of the three poems here attributed to Huchown, the third is the 
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only one which can be identified with certainty, The Pistil 
Susane, a version of the story of Susannah and the Ej, ders in oj 
lined alliterative stanzas, survives in five manuscripts: Add, Ty 
22283 (c. 1390) and Ms. Cott. Caligula A II (c. 1430) in the Bri 
ish museum, London; Vernon Ms. (c. 1375) in the Bo rit 
library, Oxford; and two others privately owned (ed, by D, Lain 
Select Remains [1822]; E. Horstmann in Anglia, vol.i basm 
F. J. Amours, Scottish Alliterative Poems, for the Scottish Ta 
society, 2 vol. [1892, 1897]). 

The “Gest of Arthure” has been reasonably identified aş the 
Morte Arthure, a romance based on Geoffrey of Monmouths 
History, in more than 4,000 unrhymed alliterative lines, and sur- 
viving in the Thornton Ms. in Lincoln Cathedral library (ed, by 
E. Brock for the Early English Text society [1871]; see E. Tra. 
mann in Anglia [1877]). 

The identity of the “Awntyr of Gawane” is disputed; suggestions 
include The Awntyrs of Arthure at the Terne Wathelyne, at 
mance in 13-lined romance stanzas surviving in the Thornton Ms, 
and in two others (ed. by D. Laing and by F. J. Amours, as above), 
Taking account of these attempts to identify the poems mentioned 
by Wyntoun, common authorship is unlikely; and it is probable 
that Wyntoun was misled by the chance contiguity of the three 
in a single manuscript. 

It has been assumed from Wyntoun’s reference that Huchom 
was a Scottish poet. But the Pistill of Susane shows no linguistic 
traces of Scottish origin; the extant copies are English, and it 
is very unlikely that a Scottish poem could be taken south early 
enough for an anglicized copy of it to occur in a southern man- 
script written before 1400 (see W. A. Craigie in The Proceedings 
of the British Academy, xxviii [1942]). There is only the interes 
of misdirected ingenuity in the attempts to identify Huchown with 
Syr Hew of Eglintoun (d. 1377), justiciary of Lothian, and perhaps 
lamented in Dunbar’s Timor mortis conturbat me but otherwise 
unknown as a poet (see G. Neilson, Sir Hew of Eglintoun and Ht 
chown [1901] and Huchown of the Awle Ryale [1902]). Hen 
Bradley thought Huchown of Cumbrian origin (Collected Pap 
[1928]); S. O. Andrews in The Review of English Studies, Yol. 
(1929) places him in the northwest midlands, But he remains 
shadow. ‘Games 

HUCKLEBERRY, the popular name in the United States’ 
small fruit-bearing branching shrubs of the genus Gaylussos 
(family Ericaceae). They resemble in habit the English bil frat 
(Vaccinium), to which they are closely allied, and bear fleshy fru 
with ten nutlike seeds, differing in this respect from the bube 
The common huckleberry of the northern states is G. baccata z 
called black or high-bush huckleberry), while G. net ie 
G. dumosa are known respectively as box and dwarf or bush hu f 
berry. The florists’ or evergreen huckleberry is actually y i 
berry. Cultivation of huckleberries is essentially the samme 
blueberries (see BLUEBERRY). 4 f Yemen, 

HUDAYDAH, AL (Hopema), the chief seanoa on e 
capital of a liwa (province) and seat of the governor, = over 
Arabian coast of the Red sea. The population num! and Ie 
30,000 and includes Somalis, Eritreans and other At 
dians. The harbour is an open unprotected anchorage +t 
there is a small boat harbour. Al Hudaydah is 4 nondesctip' 
with few buildings of distinction left, but it usually 
picture of considerable activity. The walled inner oe basa 
stone-built houses. In the outer town are the well-sto ar d 
covered by sacking, and there too, in open spaces, ocks of rit 
country produce, hides, skins, coffee and imported $! ter close t? 
An insanitary mass of thatched houses and sheds RE i 
the walls. There are extensive palm groves and gar = of desert 
town but immediately beyond there is a wide oni "phe pité 
The water supply is poor and the wells are brackish: 
pal government offices are near the sea front. | 

Al Hudaydah was of little importance until 
Turkish conquest in 1849. It expanded as s 
creased but declined again after their departure a e Idrisi- 
was occupied by the British and handed over to aj. Yee 
Zeidi Imam recovered it in 1925 and during the Sav pudis 
of 1934 it was occupied for a short time by te 
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World War II it again became an important port. In 1961 the 
Russians completed a deepwater harbour at the Katib (Ra’s al 
Kathib) to the north and the Chinese a road to Sama’ (90 mi, 
NE). There is telegraphic communication with San’a’ and Al 
Luhayyah (Luhaiya), a port to the north. An airfield lies north 
of the town. (W. H. Is.) 

HUDDE, JOHAN VAN WAVEREN (1628-1704), Dutch 
mathematician and statesman, who promoted Cartesian geometry 
and philosophy in Holland, was born at Amsterdam on April 23, 
1628 and died there on April 15, 1704. He is regarded as the first 
to take literal coefficients in algebra as indifferently positive or 
negative. Two of his discoveries, dating from 1657-58, are known 
as Hudde’s rules: (1) If r is a double root of the polynomial 
equation aot” + ax"—4 +. . + an1% + an = 0, and if bo, by, 
sas bn—1» On are numbers in arithmetic progression, then r is a root 
also of agobox” + a1bix" T1 +... F Oy dn_1% + nbn = 0; (2) if 
the polynomial aox” + a,2"—1 + ~.. + @y_4% + a, takes on a rela- 
tive maximum or minimum value for x = a, then a is a root of the 
equation nagot” -+ (n — 1)aya"—1 +... 2dy_ot” + an1% = 0. 
These were published in Geometria a Renato Des Cartes, edited 
by Frans van Schooten (2nd ed., vol, i, 1659). Hudde anticipated 
the power series expansion (1656) for In (1 +x) and the use of 
space co-ordinates (1657). 

Born of a patrician family, Hudde served 19 times as burgo- 
master of Amsterdam, and in 1672 he directed the work of inun- 
dating Holland to obstruct the advance’ of the French army. He 
corresponded with Christiaan Huygens on problems of canal main- 
tenance, probability and life expectancy; and Leibniz reported that 
Hudde’s manuscripts, never published, contained many excellent 
results. (C. B. Br.) 

HUDDERSFIELD, a municipal, county and parliamentary 
borough in the West Riding of Yorkshire, Eng., 15 mi. S.W. of 
Leeds and 184 mi. N.N.W. of London by road. Pop. (1961) 130,- 
302, The town is on slopes of the Pennines where they merge, 
to the east, in the Lower Coal measures, and on the left bank of 
the Colne river, a tributary of the Calder. It has connections 
by rail and road with all the important towns of industrial northern 
England, and the Sir John Ramsden’s canal links it with the Calder 
navigation, 

Though there are traces of prehistoric and Roman occupation, 
Huddersfield (Oderesfelt in Domesday Book) rose to importance 
only after the introduction of the woolen trade in the 17th cen- 
tury; the suburb of Almondbury, where the Tudor Woodsome hall 
‘snow a golf club, was probably the original settlement. On Castle 
ill is an ancient British encampment. After the Conquest, Wil- 
liam I granted the manor to Ibert de Lacy. It passed to Thomas 
lantagenet, earl of Lancaster, through his marriage with Alice 
e Lacy, and so to the crown. In 1599 Elizabeth I sold it to 
William Ramsden, whose descendants held it until 1920, when it 
Was bought by the corporation. It contained 4,300 ac., mostly 
in the centre of the town. By the beginning of the r8th century 
Huddersfield had become a “considerable town,” chiefly because of 

manufacture of woolen kersies, which was aided by good local 
Water; and toward the end of the same century, trade was increased 
Y two events—the opening of navigation on the Calder in 1780 and 
the completion of the cloth hall or piece hall, built and given to the 
‘own by Sir John Ramsden in 1784. Originally erected as a cloth- 
lets’ emporium, it was demolished in 1930 and partly re-erected 
at Ravensknowle park, Dalton. 

rhe town is almost entirely modern, with great warehouses and 
a premises, built principally of gray gritstone. The market 
ch »On the site of the old Shambles, dates from 1878. The parish 

lurch of St. Peter was rebuilt in 1836-37 and occupies a site 
a has carried a church since the r1th century. There are a 
lc library and: art gallery, and a local history museum 1n 
‘avensknowle. The technical college, affiliated to the University 
feid eds in 1905, started as a small society in 1841. The Hudders- 
aay Choral society, the Glee and Madrigal society and the As- 

ciation football team are well known. Huddersfield is the chief 
“at of the West Riding woolen and worsted industry, and rayon 
mag Otton as well as wool yarns are made. Dyeing and textile 
Achinery making are two of the many industries auxiliary to 
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wool, and there are iron foundries and engineering works. 

The town was incorporated in 1868 and created a county bor- 
ough in 1888, It was made a parliamentary borough in 1832 
and returns two members. Water supply and public transport 
undertakings are owned by the borough corporation. 

HUDLESTON, JOHN (1608-1698), English Roman Catho- 
lic priest and Benedictine monk, one of those who helped King 
Charles II after the battle of Worcester, reconciled the king to the 
Roman Catholic Church on his deathbed. He was born at Faring- 
ton Hall in Lancashire on April 15, 1608, and educated at Great 
Blencow in Cumberland, at St. Omer and at the English college in 
Rome. In 1651 he was living at Moseley in Staffordshire as chap- 
lain to the Whitgrave family; there, during the night of Sunday, 
Sept. 7, King Charles was brought in disguise. Two days later 
soldiers came to search the house, and the king and Hudleston 
were shut away in the priest’s hiding hole; however, the troops 
were persuaded to leave without a search. After the Restoration 
Hudleston became chaplain to the queen, On Feb. 5, 1685, be- 
tween 7:00 and 8:00 P.M., the duke of York brought Hudleston to 
the dying king. Hudleston heard his confession and gave him 
absolution, extreme unction and the viaticum. He left an account 
of the scene in his own words, A Brief Account of ... the Happy 
Death of Our Late Sovereign (1688). Hudleston died in 1698 and 
was buried on Sept. 13 in the churchyard of St. Mary le Strand. 

See T. Blount, Boscobel (1660). (J. D. A.) 

HUDSON, GEORGE (1800-1871), English railway finan- 
cier, who by 1844 controlled more than a thousand miles of rail- 
way, was born in York in March 1800, He rose from apprenticeship 
in the drapery business to partnership in the firm and, on receiving 
a £30,000 bequest in 1827, invested it in North Midland railway 
shares. He helped to secure the passage of an act of parliament 
to raise capital for the York and North Midland railway and was 
subsequently appointed chairman of that company, In that year 
the mania for railway speculation was at its height, and no man 
was more courted than the “railway king.” Deputy lieutenant for 
Durham and thrice lord mayor of York, he was returned as a Con- 
servative member of parliament for Sunderland in 1845. He was 
suddenly ruined by the disclosure of the Eastern Counties railway 
frauds, losing influence and fortune at a single stroke. The rest of 
his life was spent mainly in litigations and attempts to operate 
financially abroad. He died in London on Dec. 14, 1871. 

See R.S. Lambert, The Railway King (1934). (W. H. D.) 

HUDSON, HENRY (d. 1611), English navigator and ex- 
plorer, made four voyages seeking a short route to China by way 
of the Arctic ocean. His first voyage was-made for the Muscovy 
company in 1607. Sailing to east Greenland, he traced the bound- 
ary of sea ice eastward to Spitsbergen, reaching a previously un- 
known portion of the coast in approximately 80° N. lat. On the 
homeward voyage he discovered an island in about lat. 71° which 
he named Hudson’s Tutches, now called Jan Mayen (CADI His 
reports led to the establishment of the English whale fisheries at 
Spitsbergen. 

On April 22, 1608, the Muscovy company dispatched Hudson to 
seek a northeast passage to China between Spitsbergen and Novaya 
Zemlya. He scoured Barents sea, vainly seeking a passage. Be- 
fore docking at Gravesend on Aug. 26, Hudson’s mind had already 
turned to a search for a northwest passage. 

Later that year Hudson was invited to Amsterdam to consider 
undertaking explorations for the Dutch. With a Dutch and English 
crew, Hudson sailed from the island of Texel, North Holland, in 
the “Half Moon” on April 6, 1609, for his third exploration. By 
May 5 he was in Barents sea, encountering ice off Novaya Zemlya. 
Some of his men becoming mutinous, he offered to go either to 
Lumley inlet or to seek a passage through Virginia in about 40° N. 
lat, The latter plan was adopted, and on May 14 Hudson set his 
face toward the Chesapeake. On Sept. 3 he entered New York 
harbour. After ascending the river which bears his name some 
150 mi. to the vicinity of the present Albany, parleying with the 
Indians, surveying the country and trying the stream above tide- 
water, he concluded that this channel did not lead to China. On 
Oct. 4 the “Half Moon” left for the Texel and on Nov. 7 arrived 
at Dartmouth, where she was detained by the English govern- 
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ment. Hudson and the other Englishmen aboard were com- 
manded henceforth to serve their own country. The voyage 
exploded the myth that near 40° N. lat. only a narrow isthmus, 
like the isthmus of Panama, separated the Atlantic and Pacific 
oceans. 

A new company was formed to support Hudson in another at- 
tempt on the northwest passage, the principal promoters being Sir 
Thomas Smythe, Sir Dudley Digges and John Wolstenholme. 
Hudson determined to carry out his old plan of searching for a 
passage up Davis strait. Sailing from London in the ship “Dis- 
covery” (55 tons) on April 17, 1610, Hudson entered the strait 
which bears his name about mid-June. He reached Hudson bay 
on Aug. 3 and spent three months examining the eastern shore of 
the bay. On Nov. x the “Discovery” went into winter quarters in 
the southwest corner of James bay, being frozen in a few days 
later, After the ship broke out of the ice in the spring, Hudson was 
accused of unjust distribution of rations. A young protégé of 
Hudson’s, Henry Greene, incited part of the crew against him. 
Hudson, his young son and seven others were put in a small boat on 
June 22, 1611, and set adrift. Robert Bylot was elected master. 
During the voyage home Greene and several others were killed in 
a fight with the Eskimos. A portion of the remnant that reached 
England, in September, were later brought to trial, but were ad- 
judged not guilty. Nothing was ever heard of the deserted men. 
An expedition sent out the next year failed to find them. The re- 
mains of a structure found in 1631-32 may have been built by 
Hudson’s party. 

The three great geographical landmarks which keep Hudson’s 
memory alive—Hudson bay, strait and river—had repeatedly been 
visited and even drawn on charts before he set out on his voyages; 
but he carried his discoveries beyond the limits of his predecessors. 
The fisheries of Spitsbergen and the fur industry of the Hudson 
bay region were the immediate fruits of his labours. 

See also Arctic, THE. 

BrstiocrarpHy.—G. M. Asher (ed.), Henry Hudson, the Navigator, 
Hakluyt Society (1860); T. A. Janvier, Henry Hudson (1909); L. 
Powys, Henry Hudson (1928). (J. E. CL.) 

HUDSON, WILLIAM HENRY (1841-1922), British 
writer and naturalist, described himself as “a field naturalist who 
takes all life for his field . . . an observer of everything he sees,” 
and in his novels and essays shows both observation and enjoy- 
ment of all aspects of nature, to which he gives almost visionary 
significance by the imaginative power of his descriptions. 

Born near Buenos Aires, Arg., on Aug. 4, 1841, of American par- 
ents, he spent his childhood—lovingly recalled in Far Away and 
Long Ago (1918)—on the pampas, but illness and wide reading 
developed tendencies to solitariness and introspection and Darwin’s 
Origin of Species made a deep impact. After his parents’ death, 
he led a wandering life. Little is known of this period or of his 
early years in England, where he settled in 1869 (although not 
naturalized until 1900). Poverty and ill-health may have occa- 
sioned his marriage in 1876.to a woman much older than himself. 
He and his wife lived precariously on the proceeds of two boarding- 
houses, until she inherited a house in Bayswater where Hudson 
spent the rest of his life, and where he died on Aug. 18, 1922. 

His early books, romances with a South American setting, weak 
in characterization but imbued with a brooding sense of nature’s 
power, sometimes symbolized by the pampas, sometimes by the 
South American forest, attracted little attention. The first, The 
Purple Land, 2 volumes (1885), was followed by several long 
short stories, collected in 1902. “El Ombú,” the title story, 
is one of his best, containing scenes of horrifying intensity. His 
last romance, Green Mansions (1904), is the strange love story of 
Rima, half-bird and half-human. She is the best-known of his 
characters, and is the subject of the statue by Jacob Epstein in the 

bird sanctuary erected in Hudson’s memory in Hyde park, London, 
in 1925. 

The romances secured Hudson the friendship of Joseph Conrad, 
Ford Madox Ford, Edward Garnett, George Gissing and others. 
His books on ornithology (Argentine Ornithology, 1888-99; British 
Birds, 1895; etc.) brought recognition from Sir Edward Grey, who 
procured him a civil list pension in 1901. Fame came with his 


books on the English countryside—A foot in England (190 
Shepherd’s Life (1910), Dead Man’s Plack (1920), A Tray hA 
Little Things (1921) and A Hind in Richmond Park an 
These, by their detailed, imaginative descriptions, satel 
usually sensitive prose, the sensations of one who accepted és ih 
and in some sense entered into it, and did much to foster the “et 
to nature” movement of the 1920s and 1930s. - 

BrsriocrapHy.—Morley Roberts, W. H. Hudson: il 
Letters From Hudson to Roberts and Letters From Ba Sel 
Garnett (both 1925); R. Hamilton, W. H. Hudson: the Vision of 
Earth (1946). 


HUDSON BAY, a large gulf or inland sea in northeastem 
Canada, is an extension of the Atlantic ocean separating Bafin 
Island from mainland Canada. In this broad sense it includes 
Hudson bay proper, James bay, Foxe channel, Foxe basin, Hud. 
son strait and Ungava bay. Its area is about 480,000 sqm, | 
(Hudson bay proper, 250,000 sq.mi.). The length of the mainland 
coast line alone exceeds 4,400 mi. Islands, including Baffin itself 
and island groups—Foxe basin, Southampton, Hudson strait, 
Belcher and James bay—increase this total by at least 70%. Itis 
bordered by Quebec on the east and by Ontario, Manitoba and the 
Northwest Territories on the west and south, its islands comprising 
a part of the latter. 

Most of Hudson bay proper has depths of between 120 and 600 
ft., increasing to 846 ft. in a submarine valley extending fom 
about 61° N. to 88° W. toward Hudson strait. The strait itselfis | 
mostly 600-1,200 ft. deep, though a depth of 2,886 ft. occurs at the 
eastern end. Ungava bay and Foxe channel are generally shallower 
than 420 ft.; Foxe basin and James bay, shallower than 180 ft, l 

The waters of Hudson bay are cold, being chiefly of Arctic ori- 
gin; they have low salinity values because of dilution by numerous 
tributary rivers. Having been funneled southeastward through 
Fury and Hecla strait, the Arctic sea water develops major countet- 
clockwise circulations in Foxe basin and in Hudson bay propth 
finally discharging eastward along the south side of Hudson strait, 
Minor counterclockwise circulations also prevail in James and 
Ungava bays. Hudson strait’s north shore is dominated by anim 
flow of mild, saline water from the Labrador sea, which, however, 
recurves southwards and eastwards to join the main Hudson bay 
outflow. m 

Most of the Hudson bay system, which is situated beni j \ 
and 95° W. and 52° and 70° N., is covered with floating ice from 
January until May. In Hudson bay proper there is usually Be 
of fast ice along the shore, separated from a vast central ice ma 
by a strip of open water. The central mass 1s relatively afd 
smooth and unbroken. Beginning late in May, melting an ren, 
gration spread northward from James bay, and by mid-Sep! Foe H 
Hudson bay proper is entirely free of ice. In Foxe basin an P| 
channel open leads may occur anywhere during wintertime, ope 
is much older, thicker and rougher than in Hudson bey E 
This northern ice is slow to melt in summer: large a thro 
sist in the eastern part of Foxe basin; other masses floa assist 
Foxe channel to western Hudson strait, where their a 
peded by Nottingham, Mill and Salisbury islands. pottlenek Š 
serious ice jam develops there, but navigation ©: the ee dson strait 
liable to be difficult in cool years. The main part of of witt 
is never completely ice-covered because of the frequency 
storms; by late summer it is usually ice-free. san shield form 

Hummocky or, locally, hilly rocks of the Cui qimestot® 
the coast around the greater part of Hudson bay, 


Mans! 
plains occur on the south coast, on Southampton, Coats nf of tht 
islands and around Foxe basin. The whole region Ne" and p” 
tree line, except for southern James bay. Spruce, pa f James bij 
lar grow to a fair size as far as the northern E, e Ni ehi 
Caribou, musk ox and other animals are found in is ee y 
and there is an abundance of feathered game—duc s ccupatiot ; 
and ptarmigan; hunting and fishing form the chiet 0. git 
the Indians and Eskimos who live in scattered bands a salmet 
The bay abounds with fish, of which the chief are CO" £ pose 0 
Whales were formerly pursued by American wha get 
structive methods greatly depleted the supply- purchill in ss 

Completion of a railway from Saskatchewan to 
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jed to the development of a shipping route through Hudson strait 
to Europe (the first shipment being made in 1931), for the distance 
from Edmonton to Liverpool via Churchill is almost 1,000 mi. less 
than via Montreal. Despite this advantage the Hudson route long 
suffered from high insurance rates, chiefly because accurate ice 
distribution and forecast data were lacking. By the second half 
of the zoth century, however, Churchill was handling 50-60 cargo 
vessels a year, exporting 18,000,000-20,000,000 bu. of wheat, and 
importing manufactured goods. 

‘Another railway, to Moosonee at the head of James bay, was 
completed in 1932. Other economic developments include those 
at Rankin inlet (nickel mining), Richmond gulf (iron and lead 
mining), Wakeham bay (nickel mining), Coral harbour (airfield) 
and Hopes Advance bay (iron mining and concentrating). Settle- 
ments providing trading centres for Indian and Eskimo trappers 
exist at Fort Chimo, Port Harrison, Chesterfield Inlet, Igloolik and 
many other places. 

Hudson strait may have been discovered by the Cabots as early 
as 1498, but no deep westward penetration was achieved until 
1610, when Henry Hudson traced the Canadian mainland coast 
from Ungava bay to James bay. Two years later Sir Thomas 
Button mapped the west coast of Hudson bay proper. In 1631 
Captain Thomas James traced much of the south coast, and Luke 
Foxe discovered Foxe channel. The west coast of Foxe basin was 
not mapped till 1821-23 by Sir William Parry; Prince Charles, Air 
Force and Foley islands, near the east coast, were not charted until 
1948. 

See also Rurert’s Lann; Hupson’s Bay Company. 

(H.R. TN.) 

HUDSON RIVER, situated entirely within the state of New 
York, originates in several small, postglacial lakes in Essex county 
near Mt. Marcy, the highest point in the state. For about 108 mi. 
it pursues a winding course, flowing generally southeast to Corinth 
in Saratoga county and then northeast to Hudson Falls at the 
northern end of what is called the Hudson valley. From there 
it flows without significant gradient almost directly south for nearly 
200 mi, to the Battery at the head of New York’s Upper bay. As 
it descends from the Archean (Pre-Cambrian) Adirondack prov- 
ince to the younger Hudson-Champlain trough it drains an area 
of 13,370 sqmi. For 150 mi. from its mouth, the Hudson is a 
drowned valley and as such is an arm of the sea. Tides are felt 
as far north as the federal dam at Troy, where the mean tidal range 
is 4.7 ft., with a maximum record after freshets of 33.4 ft. In 
width, the Hudson ranges from } mi, at its mouth to 3 mi. at 
Haverstraw bay (between Harmon in Westchester county and 

averstraw in Rockland county), with the section to the south of 
this, called Tappan Zee, almost attaining this width. Upstream 
of Haverstraw bay to the head of navigation at Waterford, it nar- 
tows unevenly from about 1 mi. to a few hundred feet. Along its 
oy 17 mi., where it is called North river, it forms part of the 
nen boundary of New Jersey. Total river length is 306 mi. 
di n algition and Commerce.—The most important tributary 

San Hudson is the Mohawk, which enters at Waterford, north of 
oes Together these constitute one of the world’s major water- 

\YS—a passage of such shallow gradient that it has long been the 
Principal route through the Appalachian barrier. Improvement of 

 Badson began in 1797, at first by the state, then jointly with 
ee ederal government and, since 1892, by the latter alone. Canal- 
te he of the Mohawk proceeded simultaneously. The controlling 

: of the Hudson is 27 ft. at Albany and 14 ft. from Albany to 
Sift? of the Mohawk, a distance of about 155 mi. This is 
a cient for deepwater navigation to Albany and for through tug- 

ce traffic to the Great Lakes via the canalized Mohawk and the 

W York state barge canal, ‘The lower river is open year-round; 
thine Albany the navigation season is 12 months for ocean-going 
of O 8 months for barges. Principal items in the tonnage 
fol ae commerce are sand, gravel and crushed rock; pe- 
drin die and its products; coal and lignite. Passenger service has 
of ewe to a few excursion boats, largely because of the efficiency 
Nev ua el transportation, both highway and rail, including the 
Prenj OE State thruway, which follows the Hudson-Mohawk de- 

‘sion to Buffalo, 


a 
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The addition of bridges also has led to the abandonment of 
ferries in many places. Important bridges south of Albany are 
the Rip van Winkle (1935) at Catskill; the Kingston-Rhinecliff 
(1957) ; the Mid-Hudson (1930) at Poughkeepsie; the Bear Moun- 
tain (1924) near Peekskill; the Tappan Zee (1956) at Tarrytown; 
and the George Washington (1931) at New York city. Vehicular 
and railway tunnels under the river also connect New York city 
with northern New Jersey. 

Although the Hudson valley is famous for its scenery and is used 
mainly for dairying, fruitgrowing, recreation and travel, industry 
and commerce are noteworthy north of the New York metropolitan 
area in such cities as Nyack, Tarrytown, Haverstraw, Ossining, 
Peekskill, Newburgh, Beacon, Poughkeepsie, Kingston, Saugerties, 
Catskill, Hudson, Albany, Troy, Cohoes and Glens Falls. 

History.—The Florentine navigator Giovanni da Verrazano 
sailed a short distance up the Hudson in 1524, but the river rightly 
bears the name of Henry Hudson, who explored it in 1609. Dutch 
settlement of the valley began in 1629, but for over 200 years ten- 
ants were denied title to the land under an aristocratic patroon 
system, which created along the river a series of large and elegant 
estates. The region possessed a serene scenic beauty that formed 
a background to the stories of Washington Irving and inspired the 
Hudson River school of art and architecture. 

In the American Revolution the Hudson was a strategic water- 
way and was the site of many historic events; including the decisive 
victory over Burgoyne at Saratoga and the naval battle of Tappan 
Zee, during which an enormous chain was stretched across the river 
between Gee’s point and Constitution Island to prevent the passage 
of British ships. Benedict Arnold, while military commander of 
the forts in this locality, planned to surrender them to the British. 
He made his escape from his quarters on the east bank near the 
site of the village of Garrison to a British ship anchored in the 
river below. Washington made his headquarters at Newburgh in 
1782 and later disbanded the continental armies from there. 

During the roth century the Hudson traffic flourished, particu- 
larly after the opening of three canals—the Erie, the Delaware and 
Hudson and the Champlain—that linked New York city with the 
Great Lakes and with the Delaware and lower St. Lawrence val- 
leys. The waterway was thus a key factor in the growth of New 
York city. (See also Erte CANAL.) Practical American steam 
navigation was begun on the Hudson by Robert Fulton in 1807, 
and the river rapidly gained in importance as a highway for pas- 
sengers and goods. Its main towns owed their early prosperity to 
the whaling trade, but later they became home ports for interocean 
merchant fleets. Local industries other than whale-processing in- 
cluded brickmaking, leather fabricating, lumbering, fishing, ice 
storage and quarrying. 

Many of the Hudson river estates have become schools or insti- 
tutions, and the colourful paddle wheelers and sailing ships are 
things of the past; but the magnificence of Hudson valley scenery, 
especially in its lower portion, remains one of the great natural 
attractions of North America, 

See also references under “Hudson River” in the Index volume. 

BreriocrarHy.—Carl Carmer, The Hudson (1939); William F 
Munger, Historical Atlas of New York State (1941); New York State 
Historical Association, History of New York State (1937); Paul 
Schureman, “Tides and Currents in the Hudson River” in U.S. Coast 
and Geodetic Survey, Special Publication 180 (1934), (D. H. K.) 

HUDSON’S BAY COMPANY, a corporation consisting of 
“the Governor and Company of Adventurers of England trading 
into Hudson’s Bay” incorporated on May 2, 1670, to seek the 
northwest passage, occupy the lands adjacent to Hudson bay, 
and carry on any commerce with those lands that might prove 
profitable. In fact only the fur trade throve, and that trade was 
the principal object in view when the company was formed. But 
the company was a band of proprietors such as those who had 
colonized North and South Carolina a few years before, and had 
the shores of Hudson bay been habitable, the company might have 
established English colonies there. As things turned out, the 
company’s lordship of the soil had little significance until the 19th 
century, and it was a fur trade company during its first two cen- 
turies of existence. After 1870 it turned increasingly to retail 


merchandising. 
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FACSIMILE OF A PORTION OF THE FIRST SHEET OF THE CHARTER GRANTED MAY 2, 1670, BY KING CHARLES II TO “THE GOVERNOR AND COMPANY OF AD. 


VENTURERS OF ENGLAND TRADING INTO HUDSON'S BAY." 
ACCORDING TO ENGLISH LAW 


The company was founded at the suggestion of two French fur 
traders, Médard Chouart, sieur des Groseilliers, and Pierre Radis- 
son, who urged that Hudson bay was a better route of approach to 
the fur areas of central North America than was the St. Lawrence 
river. The early voyages were profitable, and posts were founded 
in James bay and at the mouth of the Hayes river, near the Nelson 
estuary, on the west shore of Hudson bay. However, the French 
traders of Canada opposed the English company strongly from 
1682, and the French actually held most of the posts in the bay 
from 1686 to 1714. The company did manage to begin a post at 
the mouth of the Churchill river in 1688, and to send Henry Kelsey 
inland to the Saskatchewan river and the Canadian prairies in 1690 
and 1691. 

The company survived the losses inflicted by the French and all 
its posts were restored by the treaty of Utrecht in 1713. The 
fur trade was resumed, but efforts to find reputed copper mines 
on the Arctic coast failed. The great Prince of Wales’s fort at 
Churchill was begun in 1731 as defense against future French 
attack, But in 1732 the French under Pierre Gaultier de Varennes, 
sieur de la Vérendrye, entered the Red river basin from Canada 
and by 1740 had reached the Saskatchewan. The competition 
forced the company to send inland men such as Anthony Henday, 
to persuade the Indians to continue to come down to the bay. 
After the cession of New France in 1763, English traders ap- 
red in the northwest and by 1779 had formed the North West 
company of Montreal. The Hudson’s Bay company was forced to 
build posts inland, of which the first was Cumberland House in 
1774, near the lower Saskatchewan river. Prolonged competition 
became fierce after 1810 when the Hudson’s Bay company re- 
organized its methods of trading in order to enter the Athabasca 
country, where furs were most abundant, and to found, by Lord 
Selkirk’s agency, the colony of Assiniboia on the Red river to 
prove its title to the soil (see Rep River SETTLEMENT). The en- 
suing “fur traders war” was stopped when the British government 
brought about a union of the companies in 1821 under the name 
and charter of the Hudson’s Bay company. The new company was 
given an exclusive licence to trade for 21 years (revived for the 
same term in 1838) in Rupert’s Land and as well in the northwest 
territory beyond Rupert’s Land and on the Pacific slope. 

In the late 1840s the monopoly was challenged by the native 
people of the Red River territory, and in the late 1850s by new- 
comers from Canada. Canada also revived the old French claim 
to the northwest. At the same time a rapidly developing trade 
between St. Paul, Minn., and the Red River territory, and the 
gold rush on the Fraser river in 1856 threatened to draw the Hud- 
son’s Bay company’s territories into the United States. The com- 
pany had already responded to the loss of the southern part of the 
disputed Oregon territory in 1846 by building Ft. Victoria on 
Vancouver Island, which was made a colony under a company 
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governor in 1849, In 1858 a crown colony of British Columbia 


was set up, Vancouver Island was made a crown colony also, and | 


the Pacific slope ceased to be governed by the company. But the 
British government did not think a crown colony could be st 
up at Red River. The licence was not renewed in 1859, and mor 
and more free traders entered the fur trade. Canada continued 
to claim the territory and the Hudson’s Bay company. territories 
were transferred to the dominion in 1869-70, after the confeden 
tion, 

By the terms of transfer the company received £300,000 from 
Canada, blocks of territory around its posts, and title to one 
twentieth of the “fertile belt,” or habitable portion of westem 
Canada, with mineral rights on all these lands, In all, sighll 


over 7,000,000 ac, of land were granted to the company asi | 


portion of the fertile belt. j 
After the transfer the company became a merely: connec 
corporation, The fur trade in the north, merchandising in! 
growing cities of western Canada, and the sale of its lands as t 
prairies were settled were its chief concerns. The development i 
the petroleum industry in western Canada after 1947 added en 
to the wealth of the company by reason of its mainea 3 
While it remained one of the chief business firms of Cana ‘Ce 
company was governed wholly from England until in pase 
nadian committee was set up with executive authori a 
but responsible to the governor and committee in Eng 7 
See also references under “Hudson’s Bay Company’ in He 
volume. f 
BwLIocRAPHY.— J, S. Galbraith, The Hudson's Bay Compan» a 
Imperial Factor, 1821-1869 (1957); Alice Mackay, TAA n West 
Company (1949): A. S. Morton, A History of the Canah 
1870-71 (1939) ; Grace Lee Nute, Caesars of thë Wil 
E. E. Rich, Hudson’s Bay Company, vol. i; 1670-1763 WL 
1763-1820 (1960), vol. iii, 1821—1870 (1961). 
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only by shallow-draft vessels. Its pop 
has increased nearly sixfold since 1936 and was $» inam in 
gees from North Vietnam after the partition of Vie jed and et 
(see Vætxam). ‘The Hue delta is complexly channe is emit 
banked to control and make use of the river wale m a 
and violent in flow after debouching from the mane of 
mountains. The danger of flash spates is greater i 
deforestation for firewood and timber. Warm bans 
permit three rice crops a year, Hue has an annual ranit, js subj 
with the maximum fall from September to January: 
to late summer typhoons. 

The town was for several centuries t 
a result of the wealth of its intensively farme si 
of its position beside the trade seaways of the 0 
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pue still has its great walls, marking the former threat from the 

irate-infested sea, and the modern town retains a defensive func- 
tion since it is near the border with North Vietnam. Its history is 
seen in the palaces and tombs scattered in the town, royal relics 
strongly influenced by Chinese patterns and symbols, a reminder 
of the prolonged association with imperial China, which sent vice- 
roys, legates and traders to reside there, who treated Hue as though 
it were what it still resembles—a town of south China. There is 
a 17th-century Buddhist shrine, a temple to Confucius, and the 
Temple of Heaven, the chief Annamese building. During the pe- 
riod of French dominion, Hue was linked overland by a modern 
highway and railway to Saigon and to Hanoi, the chief seats of the 
former French administration to which Hue has steadily lost ground 
asa commercial centre, (E. H. G. D.) 

HUE AND CRY, a phrase employed in English law to signify 
the old common-law process of pursuing a criminal with horn and 
voice. It was the duty of any person aggrieved, or discovering a 
felony, to raise the hue and cry, and his neighbours were bound to 
turn out with him and assist in the discovery of the offender. All 
those joining in the pursuit were justified in arresting the person 
pursued, even though it turned out that he was innocent. If he 
still had about him the signs of his guilt, and he resisted, he could 
be cut down; while, if he submitted to capture, his fate was de- 
cided. Proof was not required of a culprit’s guilt, but merely that 
he had been taken red-handed by hue and cry. The various statutes 
relating to hue and cry were repealed in 1827. See also ENGLISH 
Law: The Norman Age ; Haro (CLAMEUR DE). 

HUEHUETENANGO, a city and capital of the department 
of the same name in western Guatemala on the Mexican border. 
Area of the department 2,857 sq.mi. Pop. (1960 est.) 280,988. 
Most of the population is Maya Indian, whose subsistence farms 
grow wheat, maize (corn), beans and potatoes. On the high Alta 
de Cuchamatanes the land is used for the pasture of sheep. 

The city of HUEHUETENANGO, 80 mi. N.W. of Guatemala City, 
altitude 6,200 ft., pop. (1957 est.) 7,858, is one of the larger com- 
mercial centres for the Maya settlements, trading in pottery, leather 
goods and woolen textiles. The Inter-American highway passes 
through the city. The name means “Place of the Ancients,” and 
nearby are ruins of an ancient Indian centre called sects 

P.E. J. 

HUELVA, a Spanish city, capital of a province of the same 
hame forming the border with Portugal and constituting the west- 
ethmost part of Andalusia. Area of province 3,894 sq.mi. Pop.: 
province (1960) 399,934; capital (1960) 74,384 (mun.). 

The city is built on the western shore of a triangular peninsula 
formed by the estuaries of the Odiel and Tinto, which meet below 
the town. It was originally a Carthaginian trading station, and 
afterward a Roman colony (Onuba). The colossal statue of Co- 
lumbus (112 ft. high) was erected in 1892 to commemorate the 
fourth centenary of his voyage which began and ended in the nearby 
Village of Palos de la Frontera. Columbus resided in the neighbour- 
mg Franciscan monastery of Santa Maria la Rábida (now a sum- 
Mer university) after his original plans for the voyage had been 
rejected by King John II of Portugal in 1484. The present town 
is modern in appearance, and owes its prosperity to a transit trade 
M copper and other ores, for which it is the port of shipment. 

hen the famous Riotinto copper mines were for the first time 
Properly exploited (see below), it progressed rapidly in size and 
Ste Besides exporting ores, Huelva is the headquarters of the 
A tunny and bonito fisheries, and of a trade in grain, grapes, 

ives and cork. The bulk of the imports, which consist chiefly of 
coal, iron and steel and machinery, ordinarily comes from Great 
n There are railway links with Seville, Zafra and Ayamonte. 
k Ustrial railways link the ore deposits with the port. Main roads 

m to Badajoz and Seville. Franco’s Nationalist forces captured 

Uelva early in the civil war of 1936-39. 
fe UELVA Province has a contrasting topography of flat lowland 
oe and high mountain ranges. Geologically, it is one of the old- 

` Parts of Spain, The Sierra de Aracena is the principal moun- 
a zone. The Campina or lowland is remarkably flat. The coast 
ou Ow, sandy, inhospitable and infertile, with the river estuaries 

rounded by marshes, These rivers are the Guadiana, which 
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forms the frontier with Portugal, the lower (navigable) reaches 
of the Guadalquivir, and the Odiel and the Tinto, the main rivers 
of the province, which join up to form the ria at Huelva city. 

Dry farming (cereals) predominates and supports half the popu- 
lation. Cultivation of cotton, olives and fruit trees is also impor- 
tant. The mineral deposits have been exploited since prehistoric 
times. Particularly famous are the Riotinto copper mines, which 
were exploited by a British company from 1873 until 1954, when 
they were acquired by the Spanish government. The mines at 
Tharsis remain under British control. The tunny fishing industry 
supports more than 70 preserving and salting factories, 

Important cities in the province include Ayamonte ( 13,298), 
Lepe (10,106), Cartaya (13,225), Palos de la Frontera (2,571), 
Valverde del Camino (10,904) and Isla-Cristina (12,506). 

(M. B. F.) 

HUESCA, a city, and capital of the province of the same name, 
is situated in the northeast of Spain, 208 mi. N.E. of Madrid. 
Pop. (1960) 24,377 (mun.). It lies in the region known as La 
Hoya de Huesca, at a height of 1,546 ft. above sea level, domi- 
nated by the Sierra de Guara to the north, and watered by the 
Flumen river. Buildings include the church of San Pedro el Viejo, 
begun c. 1134 and completed in the 13th century, one of the old- 
est in Spain and the burial place of the kings Ramiro II and Al- 
fonso I, “the Battler,” of Aragon; it has a Romanesque hexagonal 
tower and cloister (the latter 12th century, restored 19th); the 
town hall, in the former convent of St. Francis (pre-13th century, 
but much changed by restoration) ; Huesca cathedral, begun in the 
13th century on the site of a pagan temple and of a later mosque 
and completed in 1515; and the episcopal palace, built in the 
Mudéjar style (perhaps the only example in Upper Aragon), The 
Colegio Mayor e Imperial de Santiago, founded by the emperor 
Charles V in 1534, houses the provincial museum of fine arts and 
the provincial archives. The Alcazar Real, the ancient palace of 
the kings of Aragon and former fortress of the Muslim walis, was 
reconstructed in 1845 to hold the Sertoria university and later 
given to the institute of intermediate education. The church of 
San Miguel was founded in 1110 by Alfonso I; near it is the only 
tower still extant of the 99 which existed for the defense of the 
city, together with remains of the walls. Of interest are the mu- 
nicipal archives (in the town hall) and those of the cathedral. The 
cathedral museum contains some remarkable Romanesque paint- 
ings. Huesca has rail and road links with Saragossa and Lérida 
and northward via Jaca and Puerto de Somport (a border pass, alti- 
tude 5,878 ft.) to Pau, France. There is little industry apart from 
local handicrafts and two agricultural machinery factories. 

Huesca (Osca) was settled in Iberian times, and under the Ro- 
mans gave support successively to Sertorius and to Julius Caesar, 
who awarded the town the title “Urbs victrix Osca.” It became 
an important Roman mint, Later it fell to the Visigoths and then 
to the Moors. In the 11th century Sancho Ramirez, the second 
king of the small kingdom of Aragon, tried to reconquer the town. 
His son, Pedro I, took it in 1096, and it soon became the political 
and military centre of Aragon, The Sertoria university was 
founded in 1354 by Pedro IV and closed in the 19th century. In 
1837 the battle of Huesca took place between the supporters of 
Isabella and the Carlists (gq.v.). In the civil war of 1936-39 the 
town took the side of the Nationalists and was besieged for 22 
months. (X) 

Huesca Province includes the highest point in the Pyrenees, the 
Pico de Aneto (11,168 ft.), flanked by precipitous ridges of sedi- 
mentary rocks, mainly limestone, with steep-sided valleys. Pop. 
(1960) 233,543. Area 6,050 sq.mi. It is bordered east by Lérida, 
south and west by Saragossa and Navarre and north by the French 
départements of Basses-Pyrénées, Hautes-Pyrénées and Haute- 
Garonne. The relief diversifies the climate; above 3,000 ft. rain- 
fall is 40-50 in. and winter snowfall considerable. There is alpine 
vegetation above 8,000 ft. giving way at lower altitudes to fir and 
pine, important in Spanish timber production, then to beech, chest- 
nut and oak. This isolated, sparsely settled Sobrarbe region is one 
of transhumant pastoralists. The Ordesa National park near 
Monte Perdido (11,007 ft.) has magnificent mountain scenery 
and woodland; it is reached by road from Barbastro. The sierras 
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and valleys of the Pyrenean foothills are succeeded by the upper 
terraces of the Ebro valley. One-third of the population of the 
province lives in the productive agricultural belt between the Cinca 
valley and La Hoya. The Ebro trough, floored with level-bedded 
recent and Tertiary deposits, displays marked contrasts. The arid 
steppe and saline soil of Los Monegros has widely spaced pastoral 
villages; the huertas, notably La Noguera in the southeast, have 
well-populated villages producing olives, sugar beet, grain and 
vegetables by extensive irrigation from the Ebro and tributaries. 

The chief towns are Huesca, Jaca, and Barbastro. The rainfall 
is limited (12-20 in.) and summers are hot (Huesca 25° C. [77° 
F.] in August). Monzón and Sabiñánigo have chemical and metal- 
lurgical industries, and hydroelectricity for the Barcelona grid, 
mainly from the Cinca river system, is significant. Communica- 

tions are poor and roads over the Pyrenees may be closed by snow 

between November and May. (Rr. L) 

HUET (Hvettus), PIERRE DANIEL (1630-1721), 
French scholar, antiquary, scientist and bishop, was born in Caen 
on Feb. 8, 1630. A brilliant pupil at the local Jesuit college and 
later in the faculty of law of the local university, he showed from 
an early age the marks of a scholar. His acquaintance with the 
learned Protestant Samuel Bochart enabled him in 1652 to visit 
Sweden, and thus to see the famous queen Christina, the aurora 
borealis, Tycho Brahe’s observatory near Copenhagen and the clas- 
sical scholar Claude Saumaise in Leiden. His discovery in the 
Swedish royal library of some fragments of Origen’s commentary 
on St. Matthew led to an edition of Origen (1668), but also to a 
dispute with Bochart, who accused him of corrupting the text. Al- 
though living in Caen (“the peaceful centre of my studies”) he was 
constantly in Paris, and in touch with its men of science, notably 
with André de Graindorge, with whom he carried on a lengthy cor- 
respondence. He became known to Jean Chapelain and his circle, 
including Madeleine de Scudéry, Mme de la Fayette, and presum- 
ably also Gilles Boileau and Charles Perrault, But these literary 
associations were less important than his scientific work, done 
chiefly in Caen, where he induced the local academy to consider 
experiments and discussions of natural science. His own investi- 
gations covered astronomy, anatomy, mathematics and philosophy. 
His enthusiasm made Caen into a focus of scientific activity at a 
time when the tendency to concentrate scholarly meetings in Paris 
was not only strong but officially encouraged. 

From 1670 Huet assisted Bossuet in the task of tutor to the 
dauphin, which provoked him to supervise (with Mme Dacier) a 
long series of Delphin classics, editions of ancient authors, each 
accompanied by a Latin commentary. He took holy orders in 1676 

and received from the king the gift of the abbey of Aulnay, where 
e loved to reside and after which one of his scientific works 
ook its title: Questiones Alnetanae (1690). He was bishop of 
Avranches for ten years (1689-99) and then retired to the abbey 
of Fontenay near Caen. His biblical studies drew him to Paris, 
where he died on Jan. 26, 1721. 

A diffuse writer, he has not the mastery over his materials of a 
ascal, but his impressive range of interests can be seen in Huetiana 
(1722). His mastery of ancient tongues, including Hebrew, was 

remarkable even in an age of scholars; his knowledge of local 

antiquities was such that he is still revered as historian of his na- 
tive city. He was a great novel reader, confessed to an early and 
passionate taste for the Astrée of Honoré d’Urfé and wrote a trea- 
tise on the origins of fiction (1670). His other main books were 

Demonstratio evangelica (1679); Histoire du commerce des an- 

ciens (1716; Eng. trans. 1717); De la situation du paradis terrestre 

(1691; Eng. trans. 1694); Censura philosophiae Cartesianae 
(1689) and an autobiographical work (1718; Eng. trans. 1810). 
His part in the renewal of scientific method and inquiry was modest 
but real. His interests put him in the world of Pierre Bayle, and 
the polemic that followed the posthumous publication of his Traité 
philosophique de la faiblesse de Pesprit humain (1722; Eng. trans. 
1725) showed that he was meeting the problems of the skeptics of 
the age of enlightenment. 

See L. Tolmer, P-D. Huet, humaniste, physicien (1949); Harcourt 


Brown, Scientific Organisations in Seventeenth Century France (1934). 
(W. G. Me.) 
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HUFUF, AL (Horvr), a town and former capital op m.. 
(Eastern Province), Saudi Arabia, lies 70 mi. SW of De of Fey, 
180 mi. E.N.E. of Riyadh. Pop. (1960 est.) 100,000 mee | 
broad market street, partly colonnaded, and was formerly a ct) 
of commercial activity. Its medieval castle of Kut belongs el 
Karmatian period (10th century) and there is the On i i 
century domed mosque of Ibrahim Pasha (g.v.). The thm; Ath 
oil fields lie southwest. Mubarraz (north) is a major oasis, {| 
Hufuf is connected by rail with Dammam and Riyadh, Tt iasan 4 
airport of moderate capacity. Al Hufuf became the headquarters 
of the Turkish administration in 1871, when the Turks seized eas. 
ern Arabia while its rulers (the house of Sa'ud) were engaged in 
civil war. In 1913 Al Hufuf was captured by Abdul-‘Aziz ib 
Sa‘ud. It was replaced in 1953 as provincial capital by Dammam 
(q.v.). See also AraBia: The Wahhabi Movement; Hasa. 
és (H. Sr. J. B. P; X) 

HUGEL, BARON FRIEDRICH VON (1852-1925), Ro. 
man Catholic philosopher and theologian, precursor of the realist 
revival in philosophy and of the theological study of religious fee. 
ing. The son of Karl von Hiigel (1795-1870), Austrian diplomat 
and explorer, and his Scottish wife, he was born on May 5, 18%, 
at Florence, In 1867 the family moved to England. Higel’s in 
terest in religious problems began during a spiritual crisisin Vienna, 
1870, where he had to give up his law studies through ill health 
In 1873 he married Lady Mary Herbert, a daughter of Sidney 
Herbert (Lord Herbert of Lea), and settled in London where he 
lived until his death on Jan. 27, 1925. 

Hügel combined deepest faith in the Roman Catholic Churchiand 
a rare holiness of life with tolerant views which won him friend 
among distinguished thinkers of all denominations. His influence 
was great outside his own church, for instance upon Evelyn Under- 
hill and the Lutheran theologian Friedrich Heiler. When the mod 
ernist crisis broke out in the early 20th century his close contacts 
with the leaders, especially A. Loisy and G. Tyrrell, led him to be 
classed with those who undermined the church, (See Monen 
ism, Roman CATHOLIC.) In fact, he fully accepted the papai 
but thought the methods of church government suffered from 
overcentralization, which he hoped to counteract by the healthy 
interplay of energy between head and members. His correspon 
dence and writings, including a study of St. Catherine of i 
and essays on religious philosophy, make clear his ya 
revolt and his rejection of the modernist theory of belief. 4 
wrote the article on the Gospel of St. John for the 1ith aiin 
Encyclopædia Britannica (reprinted in several later E, | 

See M. Nédoncelle, Baron Friedrich von Hügel (293) Me) 7 
Bédoyére, The Life of Baron von Hügel (1951). eee 

HUGGINS, SIR WILLIAM (1824-1910), English tt 
omer who revolutionized observational astronomy by ap te ae) 
spectroscopic method to the determination of the cea a 
tution of stars and by his use of photography in stellar T $ 
copy: He was born in London on Feb. 7, 1824, and was ech” i 


at the City of London school and under private te 4 began 


rum analysis? 


searches by L. M. Rutherfurd in the U.S. -His tet ith 
chemical constitution of the stars, obtained in co in 
W. A. Miller, were presented to the Royal society’ ae 
note on the “Lines of the Spectra of some of the fixed Si que 


se! 
1866, in the first spectroscopic examination of a nova, he f pritt 
superimposed on a solar-type spectrum, 
hydrogen lines, suggesting that the outburst was 
the emission of a shell of gas at a temperature highe fi 
the star’s surface. In 1868 he proved incandescent ame yee 
to be the main source of cometary light and in the stl! ois 
plied Doppler’s principle to the detection and measur et 
lar velocities in the line of sight. Huggins Was original 2 
commander of the Order of the Bath in 1897, was a of the oj 
ber of the Order of Merit (1902) and president 
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society from 1900 to 1905. His Atlas of Representative Stellar 
Spectra, prepared conjointly with Lady Huggins (who actively co- 
operated in her husband’s work), was published in 1899. 

Huggins died in London on May 12, 1910. 

See The Scientific Papers of Sir William Huggins (1909). 

(0. J. E.) 

HUGH, SAINT, or Livcorn. There are two saints named 
Hugh associated with Lincoln. 

Hucum (c. 1140-1200), bishop of Lincoln, was born at Avalon, 
Dauphiné (now in the département of Isére), France. At the age 
of eight he was placed by his father, William, seigneur of Avalon, 
in the care of the canons regular of Villard-Bonnot nearby. Both 
father and son became canons, but, after the death of William, 
Hugh joined, c. 1165, the monks of La Grande Chartreuse, then 
recently founded. He was ordained priest as a Carthusian and c. 
1170 was made procurator of the house. In 1179 or 1180 King 
Henry II of England, who had heard of his reputation for energy 
and tact, made him prior of the Carthusian house at Witham in 
Somerset, a royal foundation. The king took a keen interest in 
Hugh’s excellent work and in 1186 procured his election to the see 
ofLincoln, Both as prior and as bishop Hugh consistently resisted 
any infringement of his rights, even by the king. Though himself 
an ascetic, he was noted for his kindliness to children, to the poor, 
to lepers and to Jews. With his residence at Stow, near Lincoln, 
are associated the legends of his tame swan (and a swan is generally 
hisemblem), In 1200 Hugh revisited La Grande Chartreuse when 
in France to promote peace between King John of England and 
King Philip Augustus of France, On his return journey he fell ill 
and died in London on Nov. 16, 1200, after sunset (his feast day 
being thus Nov. 17, according to the medieval reckoning). He 
was buried in his cathedral on Nov. 24, and canonized in 1220. 

Hucum (1245-1255), known as “little St. Hugh,” was an alleged 
victim of Jewish anti-Christian activities. He is frequently men- 
tioned in ballads and also by Chaucer and Marlowe. His feast day 
is Aug. 27, 

BrstiocraPHy.—The following are concerned only with the first St. 
Hugh: D. L. Douie and H. Farmer (eds.), Magna Vita Sancti Hugonis, 
vol, i (1961), a first-hand account by Hugh’s chaplain, Adam of 
Eynsham; eyewitness information is in the surviving fragments of 
the proceedings (1219) connected with the English commission of in- 
quiry for Hugh’s canonization printed by H. Farmer in Reports and 
Papers of the Lincolnshire ‘Architectural and Archaeological Society, 
vol. vi, part 2 (1956) ; H. Thurston, Life of St. Hugh of Lincoln (1898; 
Eng. trans. of the French life by an anonymous Carthusian) ; also lives 
by R. M. Woolley (1927) and Joseph Clayton (1931). See also E. M. 
Thompson, The Carthusian Order in England (1930); D. Knowles, The 
Monastic Order in England (1940). (Pr. Gn.) 

HUGH rue Great (d. 956), duke of the Franks and count of 
Paris, was the son of King Robert I (g.v.) and the father of Hugh 
Capet (q.v.). He held extensive territory between the Seine and 
Loire rivers, which had belonged to his family since the mid-9th 
century, His prestige was increased by his marriages, first (926) 
with Eadhild, sister of the Anglo-Saxon king Aethelstan, and second 
(937) with Hedwig, sister of the emperor Otto I. He was also 
lay abbot of St. Martin de Tours, of Marmoutier, of St. Germain 

uxerre and of Morienval. Formidable rivalries, however, pre- 
vented him from claiming the throne on his father’s death in 923; 
tnd on the death of Rudolph (Raoul) I in 936 he favoured a Caro- 
gian restoration and helped to set Louis IV d’Outremer, son of 
harles the Simple, on the throne. 

Disappointed in a plan to use Louis as a puppet, Hugh formed 
4 coalition against him, styling himself, from 937, “duke of the 
Franks by the grace of God.” He obtained the emperor Otto’s 
Support and in 940 captured Reims, where he installed Hugh, the 
Young son of Herbert of Vermandois, as archbishop; but in 942 he 
ad to submit to Louis, who had purchased Otto’s support by the 
cession of Lorraine. He then tried to play the king and the rebel- 
ihe Normans off against one another, and in 945 the king, cap- 
‘ured by the Normans, came into his power. In exchange for his 
berty, Louis was forced to cede to Hugh the stronghold of Laon, 
Commanding the approaches to the major Carolingian domains. 

Within the next three years, however, Louis IV recovered Reims; 

e uncanonical position of Hugh’s protégé as archbishop there 
Was censured by ecclesiastical councils; and Hugh himself was ex- 
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communicated for rebellion. Then Louis recaptured Laon (949) 
and Hugh formally submitted (950). He was then given a vague 
authority in Aquitaine. Unable to oppose the accession of Louis’s 
son Lothair to the French throne (954), Hugh concentrated on se- 
curing the succession to Burgundy for his family. He achieved 
this, but died almost immediately afterward, on June 16 or 17, 
956, leaving three young sons. 

See P. Lauer (ed.), Les Annales de Flodoard (1905). (J. De.) 

HUGH or Sr. Cuer (a SANcTO Caro or A SANCTO THEODORICO) 
(c. 1200-1264), French cardinal best known for his work in correct- 
ing and indexing the Latin version of the Bible, was born about 
1200 at St. Cher, near Vienne, and was lecturer at Paris university 
when he became a Dominican in 1226. He was twice provincial of 
his order in France, 1227-30 and 1236-44, and, having become 
master of theology in Paris in 1230, was vicar-general in 1240-41, 
Several popes entrusted him with missions abroad, He was made 
a cardinal in 1244 and played an important part in the Council 
of Lyons, 1245. He died at Orvieto, March 3, 1264. 

Hugh helped to revise the Carmelite rule in 1247. In 1255 he 
was charged with the examination of the Introductorius of Ghe- 
rardino del Borgo San Donnino to Joachim of Fiore’s Evangelium 
aeternum, and in 1256 with the examination of William de St. 
Amour’s De periculis novissimorum temporum ; both were con- 
demned, From 1256 to 1263 he directed the first revision or Cor- 
rectorium of the Vulgate begun in 1236 by the Dominicans, which 
attracted vigorous criticism from Roger Bacon; this Correctorium, 
after several revisions, formed the basis of the celebrated Correc- 
torium Sorbonicum. He started the first concordance of the Latin 
bible, generally known as Concordantiae Sancti Jacobi, from the 
name of the Dominican house in Paris, and wrote numerous Postil- 
lae or commentaries on the Bible. 

BrsrrocrapHy.—J. Quétif and J. Echard, Scriptores Ordinis Praedica- 
torum, vol. i (1719); P. Glorieux, Répertoire des maitres en théologie 
de Paris au xii" siècle, vol. i (1932) ; E. Mangenot in A. Vacant (ed.), 
Dictionnaire de théologie catholique, vol. vii (1922). (Pr. Gn.) 

HUGH or Sr. Victor (1096-1141), scholastic theologian and 
philosopher, who began the tradition of mysticism that made the 
school of St. Victor famous throughout the 12th century, was born 
of noble parentage, probably at Hartingam in Saxony. After 
spending some time in the monastery of Hamersleben, near Hal- 
berstadt, where he took the habit of the Augustinian canons, he 
went to Paris to continue his studies at the abbey of St. Victor, He 
began his lectures there in 1125 and was in charge of the school 
from 1133 until his death. 

Hugh wrote a number of mystical treatises, in which he shows 
himself strongly influenced by the teaching of St. Augustine. He 
describes the three stages in the ascent of the soul to God: cogitatio, 
by which the eye of the soul becomes accustomed to see God in 
the creation of the world; meditatio, which results in the soul’s 
discovering God in itself; and contemplatio, through which the soul 
gains a supernatural intuition of God. 

Hugh made an important contribution to the development of 
natural theology by basing his arguments for the existence of God 
upon both external and internal experience. He also added a 
teleological proof which took its start from the facts of experience. 
His chief work on dogmatic theology, the De sacramentis Chris- 
tianae fidei, anticipates the summae of the 13th century. 

Unlike some of his contemporaries, Hugh did not despise secular 
learning: “Learn everything,” he said, “and you will see after- 
ward that nothing is useless.” Thus he was able to make use of 
Abelard’s dialectical methods without incurring the charge of be- 
ing unorthodox. His Didascalion was a kind of encyclopaedia of 
all the known sciences, which he divided into four groups: the 
theoretical, the practical, the mechanical and the logical sciences. 
In regard to universals, he was a moderate realist and ably sup- 
ported his theory of knowledge through his sound grasp of psychol- 
ogy. He interpreted the doctrine of matter and form by utilizing 
the concept of the atomic structure of matter, which he had adopted 
from William of Conches. 

Hugh was a prolific writer. In addition to the works already 
mentioned, he wrote commentaries on the Scriptures, interpreting 
them in an allegorical and mystical sense, and a commentary on 
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the Celestial Hierarchy of the Pseudo-Dionysius the Areopagite, 
which he based upon the Latin translation of Johannes Scotus 
Erigena. The edition of his work by the canons of St. Victor 
(1648) was reprinted by J. P. Migne, Patrologia Latina, vol. 175- 
177 (1854). 

Breriocrapuy.—B. Hauréau, Les Oeuvres de Hugues de Saint Victor, 
2nd ed. (1886) ; A. Mignon, Les Origines de la scolastique et Hugues de 
Saint-Victor, 2 vol. (1895); J. Kilgenstein, Die Gotteslehre des Hugo 
von Sankt Viktor (1897); and J. P; Kleinz, The Theory of Knowledge 
of Hugh of Saint Victor (1944). (S. J. C.) 

HUGH CAPET (c. 938-996), king of France from 987 to 
996, from whose nickname (Lat. capa, cope or cape) the Capetian 
dynasty was named, was the eldest son of Hugh the Great (q.v.). 
On his father's death (956) he became duke of the Franks and 
inherited vast estates in the region of Paris and Orléans, extending 
in some places south of the Loire river. He thus became one of 
the most powerful vassals in the kingdom and a serious danger to 

the Carolingian ruler. He married Adelaide of Aquitaine (970), but 
his efforts to extend his influence toward the southwest were not 
successful. Hugh gave his support to the Carolingian king Lothair 
when the latter tried to wrest Lorraine from the emperor Otto II 
(978); but Otto made a counterinvasion of France (979) and for 
a while besieged Hugh’s city of Paris. Disappointed when Otto 
and Lothair made peace at Margut-sur-Chiers (980), Hugh visited 
Rome, where he probably intrigued with Otto against Lothair 
(981). 

In collaboration with Adalberon, archbishop of Reims, Hugh 
continued to oppose Lothair (d. 986) and his successor Louis V; 
and on Louis V’s death (May 987) Adalberon and his secretary, 
the scholar Gerbert (afterward Pope Silvester II), declared the 
crown to be elective rather than hereditary, persuading the nobles 
to chose Hugh as king instead of the Carolingian claimant, Charles, 
duke of Lower Lorraine. Hugh was proclaimed king in June and 
crowned at Noyon by Adalberon on July 3, 987. 

Despite the possession of the royal domain (Paris, Etampes, 
Orléans, Compiégne, Reims and Laon), the position of the new 
king was not strong. He had to reckon with many belligerent 
vassals, even buying their allegiance by enfeoffing them with terri- 
tory, such as the county of Melun which he gave to his supporter 
Bouchard of Vendôme, The perennial strife between Eudes I of 
Blois and Fulk Nerra of Anjou also caused him uneasiness; ulti- 
mately (996) he gave his support to Fulk. But Hugh’s main 
danger came from his rival Charles of Lower Lorraine, who took 
Laon from him (May 988) with the aid of Arnulf, an illegitimate 
son of King Lothair. Hugh tried to suborn Arnulf by causing him 
to be elected archbishop of Reims on the death of Adalberon (989) ; 
but Arnulf defected almost immediately (Sept. 989) and sur- 
rendered Reims to Charles. A reverse of fortune occurred in 
March 991 when, by the trickery of another Adalberon, bishop of 
Laon, Charles fell into Hugh’s hands—to die in prison a year or 
so later. Hugh persuaded an episcopal council at St. Basle to 
declare Arnulf deposed (991) and Gerbert was elected in his place. 
This, however, involved Hugh in a serious dispute with the pope, 
John XV. 

The course of history has invested Hugh’s reign with a greater 
significance than its immediate achievements warrant, for from 
his time the Capetian dynasty ruled France in direct line of de- 
scent for more than 300 years. Very soon after his own election 
he arranged the election and coronation (Dec. 987) of his son 
Robert. Thús, on Hugh’s death, Robert succeeded without undue 
difficulty. This practice of crowning the heir during the father’s 
lifetime, continued by the Capetians until the time of Louis VII, 
undoubtedly contributed to their success in the face of many ob- 
stacles. Hugh Capet died in Paris on Oct. 24, 996. 

Brstiocrapuy.—G. H. Pertz (ed.), Richeri historiarum libri iv 
(1839); G. Monod, “Etudes sur l'histoire de Hugues Capet,” Revue 
historique, vol. xxviii (1885); E. Lavisse, Histoire de France, vol. ii, 

pt. 2 (1901); R. Fawtier, Les Capétiens et la France (1942) ; J. Mercier, 
La Famille Capétienne depuis Robert le Fort, 886 (1938); F. Lot, 
Etudes sur le régne de Hugues Capet (1903), Naissance de la France 
(1948); J. Dhondt, Etudes sur la Naissance des principautés territoriales 
en France (1948). (M. Pac.) 

HUGH DU PUISET (c. 1125-1195), a wealthy and power- 
ful bishop of Durham, who built the Galilee chapel in Durham 
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cathedral and rebuilt Durham castle, was the son of Hugh { 
of Le Puiset, near Chartres, and Agnes of Blois, sister of lot 
Stephen of England. Hugh’s rapid advancement in the King 
church was due to the patronage of his uncle Henry lav.) of Bl 
bishop of Winchester. Archdeacon of Winchester by 1139 el 
became, ¢. 1143, treasurer of York and archdeacon of the wi 
Riding. During Stephen’s reign, ecclesiastical politics in northe 

England were dominated by rivalry between the Blois and An i 
factions. Through Blois influence, Hugh was elected BE 
Durham in Jan. 1153, but Archbishop Murdac of York di 

the election. Hugh appealed to Rome in person, and Was conse. 
crated by the pope in Dec. 1153, thus being the last member of 
the Blois party to gain a position of power before the accession of 
the Angevin Henry II. The quarrel between Henry and Thomas 
Becket hardly affected Hugh and in the rebellion of 1173-14 he 
was neutral almost to the point of supporting the king of Se 
who tried to profit by Henry’s difficulties. For this, Hugh wy 
fined about £1,300 and temporarily lost his castles, 

In 1189 Hugh bought the earldom of Northumberland for life 
from Richard I, who wished to raise money for his crusade, and 
he was also appointed justiciar. But after the king’s departurem 
crusade William Longchamp (g.v.) first deprived him of this ofice 
and then kept him at Howden under house arrest. Hugh attended 
the council of Oct. 1191, which brought about Longchamp’s fall 
and was active in the north on Richard's behalf from 1193 till he 
met the king on his return, in March 1194, In these years he had 
opposed the king's brother John for political reasons and the 
king’s half brother Geoffrey Plantagenet, archbishop of York, it 
support of Durham’s unjustifiable claim to be independent of York, 
He died at Howden on March 3, 1195. 

See G. V. Scammell, Hugh du Puiset, Bishop of Durkin a 

HUGHES, CHARLES EVANS (1862-1948), US. jurist 
and statesman who narrowly missed election to the presidency of 
the United States; twice a member of the United States supreme 
court, he led that tribunal as chief justice through its greatest 
crisis in the first half of the 2oth century. mee 

Hughes was born at Glens Falls, N.Y., on April 11, 1860, te 
only son. of the Rev. David Charles Hughes and Mary Catherin 
Connelly Hughes. He was educated at Madison (now C i 
university, Hamilton, N.Y. (1876-78), and at Brown university, 
Providence, R.I., where he was graduated (B.A.) in 1881, 
teaching for a year at Delhi, N.Y., and studying Jaw. in his M 
time, he entered Columbia law school in 1882: Two yan 
was graduated with an LL;B. degree and a three-year prize be 
ship. Passing the bar examination with a mark of 99%, ye 
his practice in New York city, For two years (1891-93) he the 
as professor of law at Cornell university, Ithaca, N.Y. an t 
resumed his practice in New York city. 

Early Casent= Hughes's work as counsel for the sim 
mittee investigating the gas and electric lighting indusa 
York in 1905 first brought him public recognition. S 
that venture resulted in his employment by the Arms many NEF 
lative committee to investigate the corruption in which fi 
York life insurance companies had become involve 
methods were fair, his conscientious digging brought and! 
disclosures which led to extensive life insurance reform” iji 
nomination for the governorship of New York by the R 
party acting under the influence of Pres. Theodos i 
After a turbulent campaign Hughes won by 57:897 vi appeal 
liam Randolph Hearst. He was re-elected in 1908. cede 
to the people over the heads of the party bosses, he act in the 
establishing two of the first public service commiss! ogres 
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its pt 
country. His administration was also notable for pet and 
labour and welfare legislation, its administrative 1° track 60” 


enforcement of the constitutional prohibition of race- 
bling. À i 

Associate Justice and Presidential Candidate- eS 
liam Howard Taft named Hughes associate justic inent 
supreme court in 1910, and he soon emerged as u te regalati” 
especially in the fields of civil rights and railway "% sj i” 
In 1912 he flatly refused to be a candidate for the p 
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1916 he again repudiated all work in his behalf, but, with Europe 
at war and the Republican party split between William H. Taft 
and Theodore Roosevelt, he was drafted by the Republican na- 
tional convention and immediately resigned from the court. 
Though he campaigned vigorously as candidate of both the 
Progressive and the Republican parties, he lost by 277 to 254 
electoral votes to Pres. Woodrow Wilson, who was widely credited 
with having kept the United States out of the war in Europe. 
When the country was drawn into World War I in the early 
months of Wilson’s second term, Hughes offered his services to 
the president and became chairman of the draft appeals board of 
New York city in 1917 and special assistant to the U.S. attor- 
ney general to investigate the sluggish aircraft industry in 1918. 
Between his official assignments, he again practised law in New 
York. 
Secretary of State.—Hughes put aside suggestions that he be- 
come a presidential candidate again in 1920, partly because of 
the death of his daughter Helen, When Pres. Warren G. Harding 
was inaugurated on March 4, 1921, however, Hughes became secre- 
tary of state. His behind-the-scenes struggle to take the United 
States into the League of Nations, without art. x of its covenant, 
was blocked by the “Irreconcilables” in the senate. Unable to save 
any part of the treaty of Versailles, he negotiated a separate peace 
with Germany. In a spirited contest with Japan, he insisted on 
keeping the mandated islands of the Pacific open to international 
inspection. 
Hughes was the chief planner of the Washington arms confer- 
ence of 1921-22. His dramatic speech proposing a formula to 
end the naval race, with drastic reductions in the capital ships of 
the United States, Britain and Japan, was applauded throughout 
the world and adopted with little change. Likewise he succeeded in 
breaking up the Anglo-Japanese alliance and substituting for it a 
four-power pact designed to keep the peace in the Pacific. Among 
the seven treaties which the conference produced were also a nine- 
power pact guaranteeing the integrity of China and a settlement 
of the Shantung controversy between Japan and China. 
Secretary Hughes continued the Wilson policy of refusing to 
recognize the Communist government of the U.S.S.R., but he ap- 
plied Steady pressure on Japan to end the postwar occupation of 
Siberia and Sakhalin. In Latin America his policy was one of re- 
Moving causes of friction and of “liquidating imperialism.” His 
Patience and fairness brought about settlement of several boundary 
disputes between Latin-American countries and contributed 
greatly to the ultimate settlement of the Tacna-Arica controversy 
between Chile and Peru. Alarmed by mounting economic chaos in 
Europe, he tried to induce France to agree to an expert investiga- 
tion of Germany’s capacity to pay reparations. The French re- 
Peatedly refused, and the situation worsened. Finally he made 
S$ suggestion publicly in a speech at New Haven, Conn., in Dec. 
1922, and after much pulling and hauling this led to the scaling 
own of reparations through the Dawes plan. (See REPARATIONS.) 
Hughes's efforts to take the United States into the world court 
a no more successful than his fight for the League had been. 
v ecause he was a moderate internationalist at a time of extreme 
isolationism, some of his favourite projects were thwarted. After 
!S retirement in the 1940s, however, Secretary of State Cordell 
a Secretly consulted him in regard to international organization 
ch eep the peace and some of his ideas found expression in the 

arter of the United Nations. His policies as secretary of state 
made a substantial impact on the course of international events; 
€ pursued his principles of justice and peace with remarkable skill. 
ao Hughes returned to the bar on March 4, 1925, he was 
ti owledged to be the country’s leading attorney. Yet he found 
me for extensive public service. In 1925-26 he headed the New 
is state reorganization commission, which strengthened the 
pus of the governor, created an executive budget system and 
a Solidated nearly 180 bureaus and agencies into 18 departments. 
tion ee he went to Havana, Cuba, as chairman of the U.S. delega- 
e o the sixth Pan-American conference. His dramatic speech in 
soe of the U.S. occupation of Nicaragua convinced the dele- 
oe that the U.S. had no aggressive intent. A year later he 
Bain represented the U.S. at the Pan-American Conference on 
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Arbitration and Conciliation. In the same year he served as a 
judge of the Permanent Court of International Justice at The 
Hague. 

Chief Justice —Hughes let it be known that he would not ac- 
cept nomination for the presidency in 1928 because he was too 
old, but two years later (Feb. 3, 1930) he did accept nomination 
to the chief justiceship of the United States at the age of 67. 
The nomination was confirmed only after a spirited fight in the 
senate, Sen. George W. Norris and others had been seeking an 
opportunity to denounce some of the court’s conservative opinions 
and to embarrass Pres. Herbert Hoover, who made the appoint- 
ment. They unleashed all their fury against Hughes, but to no 
avail. He was confirmed by a vote of 52 to 26. 

On the bench Hughes confounded his critics by a series of liberal 
opinions further buttressing civil rights against encroachment by 
the states. He also took a broad view of the power of congress to 
regulate interstate commerce and thus control the national econ- 
omy. Though he held to the concept of a “marching” constitution, 
he believed that the court was obligated to hold invalid statutes 
for which no constitutional backing could be found. 

In the dark years of the great depression of the 1930s the court 
ruled that congress had exceeded its powers in passing several 
recovery measures sponsored by Pres. Franklin D. Roosevelt. 
The National Recovery administration, the Agricultural Adjust- 
ment administration and the Guffey Coal act went down. The 
court also upset the New York minimum wage law, thus curbing 
state as well as national power. Its extreme conservatism brought 
frequent dissents from Hughes and other justices. However, it 
upheld the more carefully devised New Deal statutes. 

In 1937 Roosevelt asked congress to give him authority to name 
six new members of the court if the justices over 7o did not re- 
tire, A letter from Hughes to the senate judiciary committee 
riddled the president’s contention that this would enhance the 
court’s efficiency. It is sometimes said that the court further con- 
tributed to defeat Roosevelt's “court-packing” bill by upholding 
the Wagner Labor Relations act and the Social Security acts and 
by changing its mind on state minimum wage laws. But Hughes 
always insisted that the bill had no effect on the court’s rulings and 
that the later New Deal laws were upheld because they had been 
enacted with greater care. His skilful defense of the court’s 
work and the restraint of his opinions were powerful factors in 
the final defeat of the bill. In 1941 he retired and on Aug. 27, 
1948, he died at Cape Cod, Mass., at the age of 86. 

Hughes delivered numerous addresses subsequently reproduced 
in pamphlet form. In addition, he published Addresses and Papers 
(1908); Public Papers of C. E. Hughes, Governor, 1907-1910 
(1910); Conditions of Progress in Democratic Government, Yale 
lectures (1910); Addresses 1906-16 (1916); Foreign Relations 
(1924); The Pathway of Peace (1925); The Supreme Court of 
the United States: Its Foundations, Methods and Achievements 
(1928); and Pan American Peace Plans (1929). 

See M. J. Pusey, Charles Evans Hughes, authorized biography, 2 vol. 
(1951). (M. J. Py.) 

HUGHES, DAVID EDWARD (1831-1900), Anglo-U.S. in- 
ventor, remembered for important contributions to telephony and 
telegraphy, was born on May 16, 1831, in London, but the earlier 
part of his life was spent in the United States, to which his parents 
emigrated when he was about seven years old, In 1850 he be- 
came professor of music at the college of Bardstown, Kentucky, 
and soon afterward teacher of natural philosophy at the same 
place; he resigned this post in 1854. In 1855 he took out a patent 
in the United States for his type-printing telegraph instrument 
(see TELEGRAPH: Printing Telegraphs), Its success was immedi- 
ate and in 1857 Hughes took it to Europe. In the succeeding ten 
years it came into extensive use throughout Europe, gaining for its 
inventor numerous honours and prizes. Hughes's microphone 
(qg.v.) was the forerunner of the various forms of carbon trans- 
mitter later in general use. He is also known for his invention of 
the induction balance and for contributions to the theory of mag- 
netism. He diedin London on Jan. 22, 1900. 

HUGHES, HUGH PRICE (1847-1902), prominent British 
Wesleyan Methodist minister, journalist and founder of the Meth- 
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odist Times (1885), was born at Carmarthen, Wales, on Feb. 8, 
1847, and educated at University college, London, and the Wesleyan 
Theological college, Richmond. After holding various pastorships 
he became superintendent of the West London mission in 1887. 
Advocating his own mixture of evangelical Christianity and po- 
litical liberalism, he worked for the reform of social problems and 
supported many plans to adapt the Wesleyan Church to the rapidly 
changing conditions of the late 19th century, In 1896 he was the 
first president of the National Free Church council, which he had 
done much to create, bringing his own denomination closer to 
other Free churches. In 1892-95 he shared in the Grindelwald 
conversations between Free churchmen and Anglicans. Politically 
he acted as the Nonconformist conscience, and his most influential 
political act was to declare against Charles Stewart Parnell after 
the famous divorce case in 1890. He also took a prominent part 
in the Education acts controversy. Originally a Gladstonian liberal, 
he later became an imperialist, and his support of the South African 
War cost him much influence in Nonconformity. He died in 
London on Nov. 17, 1902. 
See the life by his daughter, D. Price Hughes (1904). (J. H. S. K.) 
HUGHES, JOHN (1797-1864), U.S. Roman Catholic prelate, 
fourth bishop and first archbishop of New York, was born in 
Annaloghan, County Tyrone, Ire., June 24, 1797. He followed 
his father to the United States, studied at Mount St. Mary’s Col- 
lege, Emmitsburg, Md., and was ordained a priest in 1826. After 
serving in several Philadelphia parishes, he became bishop co- 
adjutor to Bishop John Dubois of New York (1838), bishop of the 
see (1842) and archbishop (1850). He vigorously opposed and 
defeated proponents of the lay trustee system in the management 
of church property, argued for state support of parochial schools, 
publicly defended his faith against attacks of Protestant clergy- 
men and the Nativist and Know-Nothing agitations of 1844 and 
1854, fought the radical Irish press established in New York by 
political exiles, and denounced the movement to settle Irish im- 
migrants on western land rather than in urban centres. During 
the Civil War he ardently supported the Union, visited Europe as 
President Lincoln’s personal agent in a successful effort to counter- 
act pro-Southern feeling in France, Rome and Ireland, and helped 
to end the critical draft riots in New York (1863). Such ac- 
tivities made him an international figure as well as the foremost 
Catholic prelate in the U.S. In ecclesiastical administration he 
vastly expanded Catholic churches and institutions, founded St. 
John’s college (now Fordham university), and was a leader in the 
establishment of St. Joseph’s Provincial seminary, Troy, N.Y., 
and of the North American college in Rome. He died in New 
York on Jan. 3, 1864. 
See J. R. G. Hassard, Life of the Most Rev. John Hughes (1866). 
(J. A. Rs.) 
HUGHES, SIR SAM (1853-1921), Canadian minister of 
militia and defense during World War I, was born at Darlington, 
Upper Canada (Ont.), on Jan. 8, 1853. Educated at the Toronto 
Normal school and the University of Toronto, he was a school- 
teacher until 1885. He was then, until 1897, editor and proprietor 
of the Lindsay Warder, and in 1892 he was elected as a Con- 
servative to represent North Victoria in the Canadian house of 
commons. He remained a member of the house continuously 
until his death in 1921. Early in life Hughes joined the Canadian 
militia, and in 1897 he rose to command the 45th regiment. He 
served in various capacities in the South African War in 1899- 
1900, and in 1902 he was promoted to the rank of colonel. In 
parliament he came to be considered a leading authority on militia 
matters, and when the government of Robert (later Sir Robert) 
Borden was formed in 1911, he was made minister of militia and 
defense. As such he was largely responsible for the organization 
in 1914 of the first Canadian contingent to serve in World War I. 
In 1915 he was promoted to the rank of major general and later 
to that of lieutenant general. In 1916 his disagreements with 
Borden brought about his resignation from the cabinet. Hughes 
was created knight commander of the order of the Bath in 1915. 
He died at Lindsay, Ont., on Aug. 24, 1921. (W. S. Wa.) 
HUGHES, THOMAS (1822-1896), English novelist, author 
of Tom Brown’s School Days, was born at Uffington, Berkshire, 
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on Oct. 20, 1822. He was educated at Rugby schi 
1842. His love for the great Rugby headm; 
and his delight in boyish high spirits are admiral 
greatest book—Tom Brown’s School Days: 
Its success—it ran into nearly 50 editions by 
create a new ideal of the public-school product, | 
doctrine of “muscular Christianity” and to dist 
of Arnold’s work and ideals, j 

From 1842 to 1845 Hughes was at Oriel coll 
Tom Brown at Oxford (1861) gives a vivid pictur 
that time. He then studied law, being called to 
His admiration for J. F. D. Maurice (g.v.) led 
Christian Socialists and, in 1854, to become a foi 
the Working Men’s college, of which he was pri 
to 1883. His simple, earnest approach to religi 
patriotism show plainly in his tracts A Layman’s, 
The Manliness of Christ (1879). A Liberal membe 
from 1865 to 1874, he became queen’s counsel 
county court judge in 1882. In 1870 he visited the! 
and in 1879 he made an unsuccessful attempt t 
operative settlement in Tennessee, involving him 
nancial loss. He died at Brighton on March 22, {i 

See E. C. Mack and W. H. G, Armytage, Thomas 


HUGHES, WILLIAM MORRIS (1864-19) 
statesman, prime minister from 1915 to 1923, we 
stock in London on Sept. 25, 1864, Educated ai 
School, Westminster, he became a student teacher 
ing to Australia in 1884. He later claimed to have 
ing months roaming the Queensland outback in| 
fashion, From 1886 he lived in Sydney, soon 
in trade union affairs and labour politics. Fruits 6 
these fields were the organization of the Sydney 
whose federation he long remained associated, al 
the New South Wales legislature (1894) 
early Labor party, and was one of its few leaders 
ported federation of the Australian colonies. 

In 1901 Hughes became a member of the first! 
representatives. He served in Labor cabinets um 
(1904) and Andrew Fisher (1908, 1910-13, I 
establish a national system of defense and such 
as a system of judicial arbitration in industri 
administrator, a parliamentarian and a publici 
showed that he possessed political genius super 
leaders, and Fisher’s retirement in Oct. 1915} 
his succession to the premiership. 

During the next few years Hughes established 
of world standing. He was a war leader com 
Lloyd George and Winston Churchill. In Austral 
war effort to a very high pitch of efficiency; when 
Britain in 1916 he contributed to rallying that nati 
empire, to the task of winning the struggle. t 
peace conference he asserted Australia’s interests 
the Pacific, as against Japan) very strongly 
Woodrow Wilson’s idealism, and personal clas 
two resulted. MS. 

Meanwhile Hughes’s political position inside 
weakened. From 1916 he was convinced that the 
enforce conscription to maintain Australian armies 
majority of the Labor party disagreed and con 
the leader and a few others (Nov. 1916); this! 
with anti-Labor forces to form the Nationalist pa 
which Hughes remained prime minister until 
was never quite happy with his new allies, and tl 
of Hughes's continuing sympathy for positive, 
istic government. This bitterness finally grew 
force his deposition, 

For the rest of his long life Hughes remail 
waiting for the fortune of politics to favour hi 
helped bring about the fall of S. M. Bruce in 
Menzies in 1941; served in the cabinet from 193 
for three months in 1935-36 when J. A. Lyons 
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tspoken criticism of Australia’s lack of defense preparations); 
et led the United Australia (ex-Nationalist) wali in iyi 

43, Probably he had hoped that John Curtin’s Labor ministry, 
which entered office in Oct. 1941, would offer him a post, but no 
such development occurred. He died in Canberra on Oct. 28, 

52. 

ess name will ever remain famous. As “Billy” or “the 
little Digger” he achieved a charismatic force unknown to any 
other Australian politician. He perfectly expressed the temper of 
the Labor movement and of nationalist feeling in crucial years of 
their development. But the qualities which make a nationalist 
spokesman and a powerful war leader are not wholly attractive. 
Hughes was autocratic, ill-tempered, egocentric and avid for 
power. He was too nearly superhuman to possess much humanity. 
Among his published works were The Price of Peace (1934) and 
Policies and Potentates (1950). 

See also AUSTRALIA, COMMONWEALTH OF; History. 

See W. Farmer Whyte, William Morris Hughes (1957). (O. M. R.) 

HUGO, VICTOR MARIE (1802-1885), French poet and 
novelist who, because of the immense range and vigour of his 
works, is counted among the great figures of world literature. Born 
at Besançon, on Feb. 26, 1802, he was the third son of Joseph 

Léopold Sigisbert Hugo, a professional soldier who was a major 
at the time of his marriage (to Sophie Françoise Trébuchet) and 
was later promoted general. The paternal family was of Nancy, 
the maternal of Nantes; the former consisted of farmers and arti- 
sans, the latter of seamen and lawyers. Victor claimed that he 
came of “a stock both Breton and Lorrain,” but it was Paris, 
where he went to live with his mother when he was two, that he 
called “the birth-place of his soul.” 

Early Years (1802-1830).—Hugo’s childhood was coloured by 
his father’s constant traveling with the imperial army and by the 
disagreements which soon alienated his parents from one another. 
His mother’s royalism, a development perhaps subsequent to 
marriage, and his father’s loyalty to successive governments—the 
Convention, the Empire, the Restoration—reflected their deeper 
incompatibility. It was a chaotic time for Victor, continually 
uprooted from Paris to set out for Elba or Naples or Madrid, 
yet always returning to Paris, usually with his mother alone. Such 
an existence at least fed his mind on contemporary history even 
if it did not provide a settled, religious upbringing; yet somehow 
his intellectual education did achieve a solid basis, especially in 
latin literature, and his private reading, though without order, 
Was omnivorous. A few clear images from this period stayed in 
his mind: of Spain especially, and of the garden of the Feuillantines 
in the Latin Quarter—a paradise, long since disappeared, which 
Seemed to hold all the poetry of childhood. ‘The fall of the Em- 
Pire gave him from 1815 to 1818 a time of uninterrupted study 
at the Pension Cordier and the lycée Louis-le-Grand, after which 
matriculated at the law faculty at Paris where his studies seem 
to have been purposeless and irregular, Memories of his life as 
å poor student inspired the figure of Marius in Les Misérables. 

Indeed from 1816 at least he had conceived other ambitions; he 
Was already filling notebooks with verses that he later called 
f étises que je faisais avant ma naissance” (“nonsense I perpe- 
mee before my birth”) : translations—particularly from Virgil— 
Wo tragedies, a play, elegies, Encouraged by his mother and 
cited by the dazzling example of Chateaubriand, he founded a 
Teview, the Conservateur littéraire (1819-21), in which his own 
Articles on Lamartine and André Chénier stand out. His mother 

ed in.1821 and, a year later, he married a childhood friend, 
t èle Foucher, to whom he wrote some charming love letters, 

€ Lettres à la Fiancée (1820-22; published posthumously). 
ia had five children, four of whom survived: Léopold (d. 
tag’ Léopoldine (1824-43), Charles (1826-71), François Victor 
ma 73) and Adèle (1830-1915). In the same year 7 his 
triage, 1822, he published his first book of poems, Odes et 

Césies diverses, which earned him a pension from Louis XVIII. 
EA piumphant literary career, which now seems inevitable, did 

egin with a success equal to that of Lamartine’s, whose first 
tein Méditations poétiques, had come out the year before, but 
d Hugo's care for classical form and his political inspiration 
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it is possible to recognize a personal voice and his own particular 
vein of fantasy, Fantasy had become fashionable and Hugo de- 
veloped his gift for it in his first published novel, Han d'Islande 
(1823), which in 1825 appeared in an English translation with 
illustrations by George Cruikshank. Charles Nodier, a journalist 
and himself author of novels of fantasy, was enthusiastic about this 
“roman noir” and drew Hugo into the group of friends, all dev- 
otees of romanticism, which met regularly at the Bibliothèque 
de l'Arsenal where he was curator, Hugo continued to frequent 
this literary circle, called the Cénacle, though he sometimes pro- 
fessed indifference to the theoretical distinctions it debated. He 
shared also in launching a new review of moderate tendencies, the 
Muse Française (1823-24), to which he contributed essays on 
Lamennais, Vigny, Byron and Scott. In 1824 he published 
Nouvelles Odes and followed it with an exotic romance, Bug- 
Jargal (1826), developed from a short story written in 1819. In 
1826 he published Odes et ballades, an enlarged edition of his 
previously printed verse, further augmented and republished in 
1828, The latest of these poems were brilliant variations on the 
fashionable modes of mirth and terror; they possessed the youth- 
ful vigour which was also a characteristic of Les Orientales (1829). 
Cromwell, published in 1827 between these two collections of 
poems, was an essay in verse-drama, The subject, with its near 
contemporary overtones, was that of a national leader risen from 
the people, but the play’s reputation rested largely on the long, 
elaborate preface in which Hugo proposed a doctrine of romanti- 
cism that for all its intellectual moderation was extremely provoca- 
tive. He demanded a verse-drama in which the contradictions of 
human existence would be resolved by the inclusion of both tragic 
and comic elements in a single play. Such a type of drama, 
abandoning the formal rules of classical tragedy for the freedom 
and truth to be found in Shakespeare, would provide a vantage 
point from which to view history and men. Cromwell itself, 
though immensely long and almost impossible to stage, was writ- 
ten in verse of great force and originality, as in the charming 
fantasy of the “Chanson du Fou” (or “Jester’s Song”). 
“Au soleil couchant 
Toi qui vas cherchant 
Fortune, 
Prends garde de choir; 
La terre, le soir, 
Est brune . . .” 


Amy Robsart (1828), a prose adaptation for the stage of Scott’s 
Kenilworth, was a failure, but Les Orientales, with its echoes of 
the Greek War of Independence, was an instant success. Hugo 
here displayed such technical mastery that some critics, Sainte- 
Beuve among them, regarded the book as nothing more than “a 
splendid throne raised to the honour of pure art”—a judgment in 
which the modern reader can share, Yet it can also be remarked 
that the poet, exalting freedom in verse which vibrates with ardent 
and brilliant imagery, is gradually shedding the legitimist royalism 
of his youth, It may be noted too that “Le Feu du Ciel,” a 
visionary poem, forecasts those he was to write 25 years later, 
This fusion of the contemporary with the apocalyptic is a particular 
mark of Hugo's genius. 

Success (1830-1851).—The defense of freedom and the cult of 
an idealized Napoleon in such poems as the ode “À la Colonne” 
and “Lui” brought Hugo into touch with the liberal group of 
writers on the newspaper Le Globe, and his move toward liberalism 
was strengthened by Charles X's restrictions on the liberty of the 
press as well as by the censor’s prohibiting the stage performance 
of his play Marion de Lorme (1829), in which one of the char- 
acters was Louis XIII. He immediately retorted with Hernani, 
the first performance of which on Feb. 25, 1830, gained him victory 
ina literary battle (see FRENCH LITERATURE: The Revolution and 
the 19th Century). In this play he extolled the romantic hero al- 
ready sketched in the character of Didier in Marion de Lorme: 
the noble outlaw at war with society, dedicated to a passionate love 
and driven on by inexorable fate. The actual impact of the play 
owed less to the plot than to the sound and beat of the verse, 
softened only in the elegiac passages spoken by Hernani and 
Doña Sol. The triumph of Hernani was due to the student audi- 
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ence, for it was a homage from a youth to youth. 

Hugo had derived his early renown from his plays; wider fame 
was brought to him by his novel Notre-Dame de Paris (1831; 
frequently titled The Hunchback of Notre Dame in English 
translations), Its mysterious theme touched the public conscious- 
ness more deeply than had that of his previous novel, Le Dernier 
Jour d’un condamné (1829), a generous humanitarian protest 
against the death penalty, renewed later in Claude Gueux (1834). 
Notre-Dame de Paris condemned a society which, in the persons 
of Frollo the archdeacon and Phoebus the soldier, heaped misery 
on the hunchback Quasimodo and the gypsy Esmeralda. While 
this novel was being written Louis Philippe, a constitutional king, 
had been brought to power by the students and the liberal bour- 
geois in the three days of the July Revolution. Hugo composed a 
poem in their honour: Dicté aprés Juillet 1830; it was a fore- 
runner of much political verse. 

Four books of poems came from Hugo in the period of the July 
monarchy: Les Feuilles d’automne (1831), intimate and personal 
in inspiration; Les Chants du crépuscule (1835), overtly political; 
Les Voix intérieures (1837), at once personal and philosophical in 
tone; Les Rayons et les ombres (1840), in which the poet, re- 
newing these different themes, indulged his gift for colour and 
picturesque detail. Poems echo each other from book to book: 
“Pente de la réverie” (1831), in which he surrenders himself to 
the movement of universal history, finds its complement in “Puits 
de l'Inde” (1837); a short elegy such as “A Virgile” is answered 
by the great love poem “Tristesse d’Olympio,” in which he con- 
fronts the passage of time and the advent of old age; and the 
sketches of children in poems such as “A des oiseaux envolés” are 
enlarged in the pathetic and more elaborate composition of 
“Oceano Nox.” Hugo was not content to express personal emo- 
tions; he wanted to be the “écho sonore” of his time and thus to 
fulfill the poet’s function as he saw it. Political and philosophical 
problems were integrated with the religious and social disquiet of 
the period; one poem evoked the misery of the workers, another 
praised the efficacy of prayer. He addressed many poems to the 
glory of Napoleon though he shared with his contemporaries the 
reversion to republican ideals, Independent of party and church, 
he restated the problems of his century and the great human 
questions always asked by man, and he spoke with a warmhearted 
eloquence and reasonableness that moved men’s souls. Such was 
his influence that he even gained an admirer at court: the young 
duchess of Orleans, whose protection he enjoyed after 1837. 

So intense was Hugo's creative activity during these years that, 
having at last achieved the stage production of Marion de Lorme 
in 1831, he continued to pour out plays. There were two motives 
for this: he needed a platform for his political and social ideas, 
and he wished to write parts for a young and beautiful actress, 
Juliette Drouet, with whom he had begun a liaison in 1833. Ju- 
liette had little talent and, perhaps persuaded by her lover, soon 
renounced the stage in order to devote herself exclusively to him, 
becoming the discreet and faithful companion she was to remain 
throughout her life (she died in 1883). The first of these plays 
was another verse-drama; Le Roi s'amuse (1832), and this too 
was banned; it was used by Verdi as the libretto of Rigoletto. 
Three prose plays followed: Lucréce Borgia and Marie Tudor 
(1833) ; Angelo tyran de Padoue (1835); and a play in verse, Ruy 
Blas (1838). The historical and geographical diversity of these 
plays, apparent also in the poems of La Légende des Siècles (3 
series; 1859, 1877 and 1883), is very striking. This was empha- 
sized by Hugo himself when he came to classify his works on a 
basis of epochs and countries; Germany, he realized, was absent 
and he filled the gap by writing Le Rhin (1842) and Les Burgraves 
(1843), the latter a vivid theatrical extravaganza. Ruy Blas and 
Le Rhin stand out among these works. Indeed Le Rhin (together 
with Choses Vues, a posthumous collection of notes and observa- 

tions on people and contemporary events) is the most effective 
initiation into Hugo’s mind; this book of travel is composed of 
letters written during a series of journeys in the Rhine valley 
(1839-40) and is a workshop of the “picturesque”—a style that 
achieved its most accomplished dramatic application in Ruy Blas. 
But there is more to this play than its romantic theme of a low- 
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born poet’s passionate love of a queen or the li r 
farcical Don César; the whole piece is animated e Of the 
faith and the ideals of reform for which the hero is the 
spokesman, The failure of Les Burgraves interrupted Hı 
career as a dramatist; exile (1851-70; see below) and 
pation with other tasks discouraged him from writing for the st 
though from time to time he composed those plays, giving e, 
to his fantasy, which make up the posthumous volume Thin 
en Liberté (1886). k 

Hugo’s literary achievement was recognized in 1841 by his ele. 
tion, after three unsuccessful attempts, to the Académie Francs} 
and by his nomination in 1845 to the chamber of peers, From thi 
time he almost ceased to publish, partly because of the demand 
of society and political life but also as a result of personal los: 
his daughter Léopoldine, recently married, was accidently 
drowned with her husband in the Seine at Villequier on Sept, 4 
1843, He was traveling with Juliette Drouet when it happened 
and learned the news from a paper picked up in a café, His in 
tense grief found some mitigation in poems which later appeared 
in Les Contemplations, a volume which he divided into “Autrefois” 
and “Aujourd’hui” as marking the moment of his daughters 
death. He found relief above all in working on a new novel, which 
should, at one and the same time, achieve popularity in the man- 
ner of Eugène Sue (g.v.) and also affirm a greater faith in bu 
manity, (The novel became Les Misérables, published in 186) 
after work on it had been set aside for a time and then resumed) 
Other distractions were a liaison with the wife of an artist, Léonie 
Biard, herself a writer, and, because of his close friendship wih 
Louis Philippe and his daughter-in-law the duchess of Orleans, a 
assiduous attendance at court festivities. It seemed as if he wished 
to forget his personal sorrows and the menace of social unrest, bt 
in fact his writings both in verse and prose reflect his 
mind and it was in his grief that his genius matured. 

His political intuition was confirmed when the revolution of Feb, 
1848 was seen to be less political than social in its aims as compa 
with that of 1830, Hugo’s plan to form a regency under the duchess 
of Orleans was unsuccessful and he entered the political aren d 
the Second Republic first as a deputy for Paris in the Constituent 
Assembly and then, later, in the Legislative Assembly, where be 
upheld his ideals of education for all and the well-being of the pet 
ple, Such aspirations and his loyalty to the name of Bona 
him to support the candidature of Prince Louis Napoléon r 
presidency in 1849. The more the president evolved ti ber 
authoritarianism of the right, however, the more se Tae 
toward the assembly’s left. When the coup d'état of Dec. i i 
took place he made one attempt at resistance and then fled to 


sels. 

Exile (1851-1870).—His exile was to last until the mime 
liberty and the reconstitution of the republic on Sept. *, 
Enforced at the beginning, exile later became a voluntary ined it 
and, after the amnesty of 1859, an act of pride. He Her cy 
Brussels for a year until, foreseeing expulsion, he took Te pere bë 
British territory. He first established himself on Jersey tise 
occupied Marine Terrace, St. Hélier (1852-55). Wate it, 
pelled from there he bought Hauteville house, as he 
St. Peter Port on the neighbouring island of Guertin ns d 

Immersed in politics as he was, he devoted the sri (asst) 
his exile to satire and recent history: Napoléon-le-Per s retum Y 
Histoire d'un Crime (not published until 1877). (1853): Te 
poetry was an explosion of wrath: Les Châtiments wi emaii 
composition of these poems liberated him from his wers, DH 
classical prejudices into the full mastery of his poetic 2 his eat 
ing this exile of nearly 20 years all the intimation’ © ii i 
works achieved definitive expressions. It was une in 
that he produced the most extensive part of all his ive feats I! 
the most original—one of the most astounding Cr 


literary history. It was accomplished in virtual so viette, t 
companion, except for his family and the ever fai n Troit r 
restless sea. Les Châtiments ranks with D'AT i atia 


and André Chénier’s Jambes as the most power ated from 
in the French language. All his future verse PTO of 
lease of his imagination: the tone of this collection 
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times attains the pure lyricism of “Stella,” sometimes the epic 
quality of “L'Expiation” and “La Caravane.” The inspiration be- 
hind Les Chatiments, with its undertone of national and personal 
frustration, was borne out by a feeling sustained and developed in 
all his subsequent work, however flawed by the repetitions and 
weaknesses which were its inevitable accompaniment. 

Despite all the satisfaction he derived from his political poetry, 
Hugo began to weary of its limitations; turning back to the unpub- 
lished poems of 1840-50 he set to work on a volume of “pure 
poetry,” Les Contemplations (1856). In the meantime, however, 
he had become obsessed with the preternatural, or the surréel, as 
he called it: table-turning, dreams, insomnia, knockings and other 
such phenomena were recorded in the private notebooks, later 
housed in the Bibliothéque Nationale. This was not without in- 
fluence on his work but it remains true, nevertheless, that Les 
Contemplations contains the purest of his poetry—the most moving 
because the memory of his dead child is at the centre of the book, 
the most disquieting also because it transmits the haunted world of 
athinker with whom we must come to terms. Lines of great con- 
fidence and simplicity such as: 

Demain, dès l'aube, à l'heure où blanchit la campagne, 

Je partirai. Vois-tu, je sais que tu m’attends .. . 
alternate with the stern grandeur of: 

Nous rampons, oiseaux pris sous le filet de l'être . . . 
or 

Un affreux soleil noir d'où rayonne la nuit .. . 
while in poems such as “Pleurs dans la nuit” and “La Bouche d’ 
ombre,” from which these last two lines are quoted, we enter the 
region where a tormented mind struggles between doubt and faith 
in its lonely search for meaning and significance. 

This apocalyptic approach to reality dominated the poet’s in- 
spiration; it was the source of those epic or metaphysical poems for 
which there has been growing admiration among modern readers: 
La Fin de Satan and Dieu—poems of vast scope, the first a tapestry 
of resplendent visions, the second tense with urgent debate, both 
of them confrontations of the problem of evil. Written between 
1854 and 1860, constantly revised, they were not published until 
after his death because his publisher preferred the epics based on 
history and legend: the “Petites epopées” of La Légende des siècles 
(first series, 1859). These, which for Hugo himself formed a sin- 
gle poem with the metaphysical epics, are the summit of his art; 
they display all his spiritual power without sacrificing his exuberant 
capacity to tell a story. Hugo's personal mythology of the human 
struggle between good and evil lies behind each of the legends: 
Eve's motherhood is exalted in “Le Sacre de la femme,” mankind 
liberating itself from all religions in order to attain divine truth is 
the theme of “Le Satyre,” and “Plein Ciel” proclaims, through 
Utopian prediction of men’s conquest of the air, the poet’s convic- 
tion of indefinite progress toward the final unity of science with 
moral consciousness. Hugo was a prophet of the modern world at 
a moment when his century was foundering in religious disbelief. 
ae et he was prudent enough not to overtax his readers’ compre- 
ae After the publication of three long books of poetry he 
Ch ed to prose—though not before relaxing in the delightful 
: eee des rues et des bois (written 1859; publ. 1865)—and took 
eae abandoned novel Les Misérables, Its extraordinary success 
him ‘Teaders of every type when it was published in 1862 brought 
ae instant popularity in his own country, and its speedy transla- 
ae ae many languages won him fame abroad. The plot is that 
me etective story, but it is also the epic of the people of pans. 
a thor claimed it as a “religious” work and indeed by means 0 
RA aracters, sometimes a little larger than life yet always vital 
vorld ee and by its re-creation of the swarming Parisian under- 
hey the main theme of man’s ceaseless combat with evil does 
itd y emerge while the whole gives a faithful picture of the oe 
the ma of life, Hugo relives his youth in this vast novel By 
nue, weet reader can still be moved by its author s search fer 
ee even the more critical can admire the novel’s complex 

ure, in spite of lengthy digressions in the narrative. 
translation of Shakespeare’s works undertaken by his son 
çois Victor was nearing its end, Hugo had promised to write 


a 
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a preface. It became an essay, William Shakespeare, published 
for the tercentenary (1864), in which he elaborated his theory of 
the poetic imagination as divided between light and darkness, joy 
and grief. The experience of the great dramatist, he believed, con- 
firmed his own, In this essay, probably unique of its kind, Hugo 
developed a hierarchy of human genius—Job, St. Paul, Dante, 
Cervantes, Shakespeare—which went beyond the customary classi- 
fications, and there is little doubt that he saw himself in these 
ranks. There is much to explore in this little-known work. Two 
novels also showed this tendency toward the grandiose: Les Tra- 
vailleurs de la mer (1866), dedicated to the island of Guernsey and 
its sailors’ battles with the sea, and L’Homme qui rit (1869), a 
curious baroque novel about the English people’s fight against feu- 
dalism in the 17th century. His last novel, Quatrevingt-treize 
(1874), planned at the same period but finally written in Guernsey 
in 1873, portrayed, but with less complexity than the previous 
works, human justice and charity against the background of the 
French Revolution, These were not the only works of his exile; 
on his return to France he left behind many manuscripts which 
were to be published later. 

The Last Years (1870-85).—The defeat of France in the 
Franco-German War and the proclamation of the third republic 
brought Hugo, faithful to his vow, back to Paris. He agreed to 
play his part in public affairs as a deputy in the national assembly 
(1871) but resigned the following month. Though he was bel- 
ligerent for his old ideals he no longer possessed the same energies. 
The trials of recent years had aged him, and there were more to 
come: in 1863 his daughter Adéle had eloped to America whence, 
in 1872, she returned insane; in 1868 he had lost his wife, a pro- 
found sadness to him after their many years together; in 1871 his 
son Charles died, in 1873 Francois Victor. Increasingly detached 
from life around him, the poet of L’Année Terrible (1872) had 
become a national hero. He went on with his task, his gaze fixed 
on the horizons closing in. He had his grandchildren, Georges and 
Jeanne, for whom he wrote the genial verse of L’Art d'être grand- 
père (1877). The episode of the commune, which met with his 
disapproval, found him once more at Brussels, and he was again ex- 
pelled for giving shelter to the defeated rebels; after a temporary 
refuge in Luxembourg he returned to Paris, where he was elected 
senator, During 1872-73 he was in Guernsey for the writing of 
Quatrevingt-treize and the preparation of his remaining works for 
publication. In 1878 he was stricken by cerebral congestion, but 
he lived on for some years in the Avenue d'Eylau, renamed Avenue 
Victor Hugo on his 80th birthday. Two years after the death of 
Juliette, his faithful companion, he died, crowned with glory, on 
May 22, 1885. He was given a national funeral, lay in state under 
the Arc de Triomphe, and was buried in the Panthéon, having been 
taken there in a poor man’s hearse as he had wished. 

During these last years the works planned in exile as well as 
occasional writings maintained a continuous flow of publications. 
Among them were a collection of his political speeches: Actes et 
paroles (1875-76) ; additions to La Légende des siècles (new series, 
1877, and complementary series, 1883; the poems of the three series 
were rearranged according to the historical order in the definitive 
edition, 1883); satiric and didactic verse: Le Pape (1878), La 
Pitié supréme (1879), L’Ane (1880), Religions et Religion (1880) ; 
a collection of poems exemplifying the four trends of his poetry 
during the last 40 years: Les Quatre Vents de lesprit (1881); a 
new verse-play, Torquemada (1882). ‘The two great apocalyptic 
poems, La Fin de Satan and Dieu, achieved posthumous publica- 
tion in 1886 and 1891, as did Toute la lyre (1888) and Les Années 
funestes (1898). The two volumes of Choses Vues, a masterpiece 
of descriptive writing, followed (1887-1900), together with the 
delightful travel books, Alpes e¢ Pyrénées (1890) and France et 
Belgique (1892). A last volume of miscellaneous prose and poetry, 
Océan, appeared in 1942. 

Reputation.—Such an enormous output is unique in French 
literature. A comparison with Balzac is deceptive in spite of the 
vast scope of the Comédie Humaine; Balzac had neither Hugo's 
diversity of talent nor did he benefit from the longevity and en- 
forced solitude of which Hugo made such conscientious use—it is 
said that he used to write each morning 100 lines of verse or 20 
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pages of prose. “The most powerful mind of the romantic move- 
ment,” as he was described in 1830, laureate and peer of France in 
1845, he went on to assume the role of an outlawed sage who, 
with the easy consciousness of authority, put down his insights and 
prophetic visions in great prose and verse, becoming at last the 
genial grandfather of popular portraiture and the national poet 
who gave his name to a street in every town in France. 

This instinctive recognition of Hugo as a great poet at the time 
of his death was followed by a period of critical neglect. A few 
of his poems were remembered and Les Misérables continued to 
be widely read; his poetic art was prized by the few, and the 
generosity of his ideas and the warmth of their expression still 
moved the public mind. What Frangois Mauriac has called “the 
heroism of banality” made him a poet of the common man because 
he knew how to write with simplicity and power of common joys 
and sorrows, There was another side to this people’s poet—what 
Paul Claudel called his “panic contemplation” of the universe, the 
numinous fear that penetrates the sombre poems of the 6th book 
of Les Contemplations, La Fin de Satan and Dieu. He knew, as 
Baudelaire wrote of him, how to evoke the ambience of mystery. 
Moreover, his knowledge of the resources of French verse and his 
technical virtuosity in metre and rhyme rescued French poetry 
from the sterility of the 18th century. The poets who succeeded 
him—Baudelaire, Rimbaud, Claudel, Apollinaire—are indebted to 
his vast poetic experience. 

André Gide, when asked whom he considered the greatest French 
poet, replied “Victor Hugo, hélas”; he subsequently explained that 
if it was a regrettable fact at least it was a fact. The time has come 
to replace this ambiguous verdict by that of another poet, Léon 
Paul Fargue: “Victor Hugo, un poète d’avenir,” which might be 
translated as “a poet who has time on his side.” Poet of the real 
and the surreal, Hugo must be accepted whole. As with other 
outsize figures of genius, his full stature will be discerned only 
when all his work has been assimilated and understood. 

Brstrocraruy.—Editions and Translations: Oeuvres Completes de 
Victor Hugo (Edition de l'Imprimerie Nationale), 45 vol. (1904-52) ; 
Oeuvres poétiques completes de Victor Hugo (1961); . . . La bouche 
d'ombre, poems selected by Henri Parisot, preface by Léon-Paul Fargue 
(1943); Souvenirs Personnels, 1848-51 (1952); Journal, 1830-48 
(1954) ; Carnets Intimes 1870-71 (1953), all ed. by H. Guillemin, Many 
English translations from Hugo's poems were made during the 19th cen- 
tury, none of which is satisfactory. Adequate translations of Notre- 
Dame de Paris and Les Misérables are available. 

Biography and Criticism: P. Berret, Victor Hugo (1927) ; D. Saurat, 
La Religion de Victor Hugo (1929); F. Gregh, L’Oeuvre de V. Hugo 

(1933); P. Audiat, Ainsi vécut V. Hugo (1947); H. Guillemin, Victor 
Hugo par lui-même (1951); J.-B. Barrére, La Fantaisie de V. Hugo 

(1949-60), Hugo, Phomme et Poeuvre (1952) ; A. Maurois, Olympio ou 

la vie de Victor Hugo (1954; Eng. trans., Victor Hugo, 1956); M. 

Levaillant, La crise mystique de V. Hugo (1954) ; G. Venzac, Les origines 

religieuses de V. Hugo (1955). (J. B. Ba.) 

HUGUENOTS, the name given, about the middle of the 16th 

century, to the Protestants in France. Some historians attribute 

the origin of the name to the assemblies of the Protestants of 

Tours, which took place at night in a tower haunted, it was said, 

by a spirit called King Hugo. It appears, more simply, to come 

from the word aignos, derived from the German Eidgenossen (con- 
federates bound together by oath), used to describe, between 

RA and 1524, the patriots of Geneva hostile to the duke of 

avoy. 

Reform Movement in France, to 1559.—The French Refor- 
mation has often been regarded as an offshoot of Lutheranism. Yet 
as early as 1512 Jacques Lefèvre d’Etaples wrote his Sancti Pauli 
Epistolae xiv . . . cum commentariis, which has been interpreted as 
embodying the cardinal doctrine of the Reformation, justification 
by faith; and in 1523 his French translation of the New Testament 
appeared. The movement for reform spread quickly in France, 
especially in places which had suffered economic depression and 
among those who had grievances against the established order of 
government. The first of its martyrs to be burned at the stake in 
Paris was Jean Vallière (Aug. 1523); other martyrs were Jacques 
Pouet (Pavanes), a priest from the diocese of Meaux (1526), and 

Louis de Berquin (1529). Despite persecution, however, the 
moventent progressed; but measures against it were redoubled after 
the “affair of the Placards” (Oct. 1534), when posters attacking 
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the Mass were found on walls throughout Paris and ey 
door of Francis I’s bedroom at Amboise. Thereafter th 
of refugees from persecution increased. Many went to $ 
then a free city of the Holy Roman empire, where M 
had organized a Reformed church. 

The most famous of these exiles was John Calvin, wh 
Basel in the autumn of 1534. At Basel he is thought to 
ten his Christianae religionis institutio, which was pref; 
letter to Francis I pleading the cause of the Reformers 
In 1538 Calvin visited Strasbourg on Bucer’s invitation a 
ized the French community there. The first Huguenot ¢ 
in French territory, that of Meaux, was founded in 15 
model of the Strasbourg community. f 

Persecution, however, became more rigorous. The 
Cabrières and Mérindol had been massacred in 1545 by 
of Jean de Maynier, baron d’Oppéde, lieutenant gene 
vence; and at Paris a special court in the parlement, the 
chambre ardente, was created for the suppression 
(1547). The Huguenot church in Paris was founded al 
and in spite of persecution the Reformers increased in 
In 1558, at Poitiers, it was decided that all the Protestani 
in France should formulate by common accord a confe 
and an ecclesiastical discipline; and the church at Paris 
missioned to summon the first synod, which was atten 
deputies representing all the provinces of the kingdom ( 
The synod of Paris derived its inspiration from the c 
introduced by Calvin at Geneva (subsequently the mo 
Presbyterian churches). Ecclesiastical authority resides 
in the people, for the faithful select the elders who 
with the general supervision of the church and the d 
pastors; churches are independent units but have commoni 
and their unity must be maintained by an authority 
protecting them. The association of several neighbourit 
was to be a local council, or colloque; over the colloques 
provincial synod, on which each church was equally repr 
lay delegates and pastors; and supreme authority residet 
national synod, composed of representatives, lay and 
elected by the provincial synods. 

Wars of Religion. —The synod of 1559 was the b 
a remarkable increase in the Reform movement. At 
15 churches were represented; two years later, in 1561, 
was 2,150—an increase which carried the struggle into the: 
national politics. 

The Huguenot conspiracy of Amboise, formed with 
kidnaping King Francis II (March 1560), resulted in 
all the plotters except Louis I de Bourbon, prince de 
the Reformers had become so powerful that Gaspard 
(g.v.), their most famous leader, protested in their n 
assembly of notables at Fontainebleau (Aug. 1560) af 
lation of the liberty of conscience. For a moment, at 
of Poissy (Sept.—Oct. 1561), at which Roman Catholic 
tant divines were assembled together, it seemed as tho 
vivendi would be established. The attempt failed, but 
Jan. 1562 assured the right of holding public worship 
towns to the Huguenots—or adherents of the Religion 7 
Réformée (‘so-called Reformed Religion”) as they Wes 
designated by the Catholics. This, however, was mer 
ude to civil war, which started after a number 0 $ 
sembled for worship in a barn at Vassy had been massi 
diers of the Guises. It was then that Condé decla 
no hope but in God and arms, and, with the Hugu 
signed at Orléans (April 12, 1562) the manifesto 
stated that as loyal subjects they were driven to 
for liberty of conscience on behalf of the persecuted 
began a period of confusion and violence which laste 
the end of the century (see FRANCE: History). 63 ani 

After two abortive attempts at a settlement (15 
the Huguenots were in 1569 defeated at Jarnac, W 
captured and killed. But the queen of Navarre, on 
law Jeanne d'Albret, renewed the courage of the i 
presenting to them her son, the future Henry Tig Q 
Coligny, whose heroic courage rose with adversity, “8 
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remnants of the Protestant army and moved on Paris. The peace 
of St: Germain followed, on Aug. 8, 1570. Held with great solem- 
nity at La Rochelle in 1571, the ‘seventh national synod of the 
Protestants sanctioned the declaration of faith of 1559 and drew up 
astandard text of it. 

For a moment it seemed reasonable to hope that the war was 
wer. Coligny, always conciliating, returned to court, where his 
influence grew; and Henry of Navarre was to marry Margaret, 
sister of Charles IX of France. On the night of Aug. 24, 1572, 
however, after a council at which Catherine de Médicis, Charles IX, 
the duc d'Anjou (later Henry IIT of France) and the Guises were 
present, there occurred the massacre of St. Bartholomew’s day 
(qu); in which Coligny and all the leading Huguenots in Paris 
were slain. The Paris massacre was repeated throughout France, 
and the Protestants were slain in thousands. The survivors re- 
solved upon a desperate resistance, and a Huguenot political party 
was formed at Milhaud, near Nimes, in 1573. Especially promi- 
nent was Philippe de Mornay (q.v.), known as Duplessis-Mornay. 

While it is a mistake to suppose that the majority of Huguenots 
wished to abolish the institution of monarchy, their religious or- 
ganization did encourage political separatism. According to the 
historian J. A. de Thou, the Huguenot organization had a president, 
called the protector of the churches, and its own laws dealing with 
civil government, justice, war, commerce and finance, The Hugue- 
nots at first hoped that the crown of France would pass to a Hugue- 
not; when that became obviously impossible, they fought for full 
religious and civil liberty within the state. Their political views 
are expressed in François Hotman’s Franco-Gallia (1573) and in 
the Vindiciae contra tyrannos (1579), attributed to Hubert Lan- 
guet, These works postulate government by consent of the gov- 
emed and the right to rebel against insupportable tyranny. 

War was resumed after the massacre of St. Bartholomew’s day 
and continued, with short-lived intermissions, throughout the reign 
of the unpopular Henry III, who succeeded Charles IX in 1574. 
Henry III’s hesitations encouraged the formation of the powerful 
Holy League (see Leacue, Hoty) against the Huguenots, and 
after the assassination of Henry III in 1589 his successor, Henry 
W, could only pacify the kingdom by abjuring Protestantism (July 
1593) and thus depriving the League of its pretext for resisting 
him, The Huguenots after 40 years of strife obtained by their 
constancy the promulgation of the Edict of Nantes (q.v; April 
1598), the charter of their religious and political freedom. 

1th Century.—Under Louis XIII civil war broke out again 
between the king and the Huguenots in 1620, when the Huguenots, 
led by Henri, duc de Rohan, took up arms to resist the enforce- 
Ment of a royal edict restoring to the Catholics ecclesiastical prop- 
trty in Navarre and Béarn which the Huguenots had been holding 
since the previous reign, Though the royal army had to raise its 
siege of Montauban (Aug—Noy. 1621), the peace of Montpellier 
ee 1622) left to the Huguenots only La Rochelle and Montau- 
Bii of all the strongholds that they had been granted under the 
“ict of Nantes. They rebelled again in 1625-26, but were treated 
y because of English mediation; but in 1627 the Huguenots 
a ey panel abetted the English attack on the fle dd pa oe 
Reece Richelieu then resolved to carry out his plan tor pi 
a an end to their political power in France. La Rochelle, be- 
i from Oct, 1627, made a heroic resistance but fell on Oct. 28, 

8. In the following months the Huguenot forces in southern 
nite were defeated; and on June 28, 1629, the peace of pis 
m signed, whereby the Huguenots retained their freedom of con- 

ence but lost all their military advantages. 

0 longer a political entity, the Huguenots showed themselves 
wal subjects of the French king. Their remaining rights under 
i dict of Nantes were confirmed by a royal declaration of 
tw 1643, on behalf of the infant Louis XIV. The acini 
A however, had always resented the edict, and all their effo: 4 

ie directed to obtaining its revocation, As long as Cardin 

i ae was alive the complaints of the clergy were almost abies 
Doles but when Louis XIV began his personal rule a change o 
hep Sued. The Edict of Nantes, which was part of the law o 

and, might seem to defy all attacks, but the clergy found means 


to gj ; 
“circumvent its effect by demanding that it be observed with 
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literal accuracy, disregarding the changes which had been pro- 
duced in France since its promulgation. The clergy in 1661 suc- 
cessfully demanded that commissioners should be sent to the prov- 
inces to report infractions of the edict, and thus began a judicial 
war which was to last for more than 20 years, All Huguenot 
churches built since the Edict of Nantes were condemned to be 
demolished; all privileges not explicitly granted in the actual text 
of the edict were suppressed; and a multitude of proclamations, 
edicts and declarations were issued attacking the Huguenots in their 
family life, in their civil freedom, in their property rights and in 
their liberty of conscience. In spite of all the suffering which this 
rigorous legislation inflicted, the Huguenots did not cease to resist; 
and as early as 1681, to compel them to accept the “king’s re- 
ligion,” the system of dragonnades was devised. This meant the 
deliberate quartering of dragoons or other soldiers in Huguenot 
households, with tacit licence to maltreat their hosts. There fol- 
lowed the forcible conversion of thousands of Protestants. Large 
Huguenot communities, like those at Nimes and at Montauban, 
were forced to abjure en masse. It was then that Louis XIV de- 
clared that “the best of the larger part of our subjects, who for- 
merly held the so-called Reformed Religion, have embraced the 
Catholic Religion, and therefore the Edict of Nantes has become 
unnecessary.” On Oct, 18, 1685, he pronounced its revocation. 
Thus was committed one of the most flagrant political and re- 
ligious blunders in the history of France, which in the course of a 
few years lost more than 400,000. of its inhabitants. Many emi- 
grated to England, to Prussia, to Holland or to America and be- 
came very useful citizens of their adopted countries. 

18th Century.—As a result of the persecution the guerrilla 
warfare of the Camisards (g.v.) broke out in 1702 in the Cévennes, 
only to end in the defeat of the insurgents (see also CAVALIER, 
Jean). The Huguenots seemed to be finally conquered. On 
March 8, 1715, Louis XIV announced that he had put an end to 
all exercise of the Protestant religion; but in that very year, on 
Aug. 21, while the king was dying at Versailles, there assembled 
together at the gates of Nimes, under the presidency of Antoine 
Court (q.v.), the “Restorer of Protestantism,” then only 20 years 
of age, a conference devoted to the re-establishment of the church, 
This was the first “synod of the Desert.” By 1750 ten provinces 
had been reorganized and were holding synods, consistories and 
colloquies regularly. 

As in the 18th century advanced public opinion began to revolt 
from the persecution of the Huguenots, which from 1745 to 1754 
had been revived with exceptional violence in Dauphiné, the Céven- 
nes and Languedoc. The torture of Jean Calas (q.v.), condemned 
on a false charge of having killed his son because he desired to 
become a Catholic (1762), caused general indignation, of which 
Voltaire became the eloquent mouthpiece. Thanks to the coura- 
geous efforts of the pastor Paul Rabaut (qg.v.) and to those of 
Malesherbes and Lafayette, an edict of Nov. 1787, in spite of fierce 
opposition by the clergy, restored in part the civil rights of the 
Huguenots; e.g., by recognizing the validity of their marriages. In 
Dec. 1789 the National Assembly affirmed the liberty of religion 
and granted Protestants admission to all offices ahd profes- 
sions. 
19th and 20th Centuries.—By the law of 18 Germinal year 
X (April 1802), under Napoleon Bonaparte’s consulate, the French 
Protestant Church was established as an organ of the state, under 
controls which naturally curtailed its freedom of action. By this 
time, however, as a result of constant persecution and the vicis- 
situdes of the Revolution, it was much reduced in numbers from 
what it had been at the beginning of the 17th century, An official 
census of 1806 rated the number of pastors at 210 and the churches 
at 99; in Paris there was only one church and one pastor. The 
Protestants moreover had no faculty of theology, no schools and no 
orphanages. The work of rebuilding the community lay ahead. 

‘At the fall of Napoleon (1815) the reaction of the “White 
Terror” once more exposed the Protestants to outrage, in particu- 
lar in the south of France, for instance at Nimes. Again a num- 
ber fled from persecution to foreign countries. Order having been 
restored, attention was then focused on religious questions, and the 
period was marked by a notable revival. An intense mysticism 
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inspired the preaching of Adolphe Monod (q.v.) at Montauban 
and at Lyons and the success of Félix Neff in the Hautes-Alpes 
(1823-27). On all sides churches were built and schools opened. 
During that period were founded the great religious societies: So- 
ciété Biblique (1819), Société pour l’Encouragement de 1’Instruc- 
tion Primaire (1829), Société des Traités (1821), Société des 
Missions (1822), On the other hand, the old union of the Re- 
formed churches ceased to exist after the revolution of July 1848. 
A schism occurred first in 1848, because of the refusal of the synod 
to draw up a profession of faith. The comte Agénor de Gasparin 
and the pastor Frédéric Monod seceded and in 1849 founded the 
Union des Églises Evangéliques Libres de France, separated from 
the state, of which Edmond de Pressensé was to become the most 
famous pastor. Under the second empire (1852-70) the divisions 
between the orthodox and the liberal thinkers were accentuated. 
The former declared their strict loyalty to the confessions of faith 
formulated by the synods; the latter, giving a large place to indi- 
vidual liberty of conscience, were particularly hostile to any 
declaration or obligatory confession of faith. A new separation 
followed on the reassembly of the national synod, authorized in 
1872 by the government of the third republic. The old Huguenot 
church was thus separated into two parts, having no other link than 
that of the loi des cultes of 1802, and each possessing its own pe- 
culiar organization. 

The law of Dec. 9, 1905, which separated the church from the 
state, was accepted by the great majority of Protestants as a legiti- 
mate consequence of the principles of the Reformation, and its 
application caused no difficulty with the state. Obliged to renounce 
all state subsidies, the Protestant churches now had to provide for 
themselves. They had the right to take subscriptions from their 
members, to make collections in churches and houses for expenses 
and to exact payment for religious ceremonies, even in the form 
of endowment, The property they had hitherto controlled was 
transferred to the so-called associations cultuelles, civil bodies 
which the faithful were invited to form. 

Four major Reformed groups emerged after the separation of 
church and state: the Union des Eglises Réformées Evangéliques, 
orthodox in tendency and originally the largest of the four; the 
Union Nationale des Eglises Réformées, liberal in outlook and com- 
prising at the moment of its foundation (1907) about 100 regional 
unions; the Eglises Evangéliques Libres, founded on the principle 
of an obligatory confession of faith; and the Eglise Wesleyenne, 
usually called Méthodiste. The Jarnac group, so named from the 
town where it held its meetings, did not succeed in its purpose of 
reunifying the Protestant church and soon joined the Union Na- 
tionale des Eglises Réformées. 

Envisaged by a Methodist synod as early as 1904 and adumbrated 
in the first general assembly of French Protestantism in 1909, the 
Fédération Protestante de France came into effective existence 
after World War I. This succeeded in maintaining in a large 
measure the moral and spiritual union of the Reformed church as 
a whole. Its council and its general assemblies have the duty of 
discussing periodically the major questions of common interest to 
all French Protestants. 

The restoration of Alsace-Lorraine to France involved the in- 
clusion of the Lutheran and Reformed churches of that territory 
in the main body of French Protestants, increasing the membership 
to nearly 1,000,000. These churches are established and supported 
by the French state, in accordance with the regime existing before 
the Franco-German War of 1870-71, after which Alsace-Lorraine 
was annexed by Germany. Divided into seven inspections, the 
Lutheran Church of Alsace, by far the larger, is directed by a chief 
consistory, of which the permanent organization, the directory of 
Strasbourg, is composed mainly of nominees of the state. 

Though the diversity of its churches has never impaired its vital- 
ity and though its divisions are often the result of beneficial dif- 
ferences of opinion, French ProteStantism does not despair of 
restoring its old unity.» Journées du Christ (founded 1927), a fu- 

sionist group from the valley of the Dréme in southeastern France, 
persuaded the national synods of the four Reformed groups to 
enter into negotiations in 1933 and to vote a common declara- 
tion of faith in 1936. After the reunion of a constituent assembly 


HUGUET—HUHEHOT 


a new organization, the Reformed Church of France, regroyps 
majority of the Protestant communities in 1938. The chy; 
Alsace-Lorraine did not join, because of their special g 
$ i special 

theological differences and problems of ecclesiastical gi 
kept out the majority of the Églises Evangéliques Lib 
Églises Méthodistes of the Gard département and the “i 
ent” Églises Evangéliques, hostile alike to the centraliza 
new church and to any union between orthodox and libe 
also references under “Huguenots” in the Index volume, 
Brstiocrapuy.—E. and E, Haag, La France Protestante, 6 
ed. (1877-88) ; J. S. Will, Protestantism in France (1921) 
Histoire des Protestants de France (1926); J. Viénot, Hist 
Réjorme francaise, 2 vol. (1926-34); J. J. Bastide, Histoire 
des Protestants de France (1933); O. Zoff, The Huguenots 
M. Boegner, Protestantisme français (1945) ; E. Léonard, Hi 
Protestantisme francais (1961- ); R. Stephan, Histoire du P 
tantisme français (1961). See also the Bulletin de la Société de 
du Protestantisme français. 

For the 16th century see Agrippa d'Aubigné, Histoire unive 
by A. de Ruble (1886-1909); L. Anquez, Histoire des assembl 
tiques des Réformés de France (1859); A. Herminjard 
respondance des Réjormateurs dans les pays de langue franç 
(1866-97) ; P, Imbart de la Tour, Les Origines de la Réfo 
(1905-35) ; J. W. Thompson, The Wars of Religion in France 1 
(1909); C. G. Kelley, French Protestantism 1559-1562 (19 
Chartrou-Charbonnel, La Réjorme et les guerres de Religion 
H. Strohl, La Pensée de la Réforme (1951); A. Renaudet, Prév 
et humanisme, 2nd ed. (1953). 9 

For the 17th century see C. Bost, Les Prédicants des Cévennes 
Bas-Languedoc 1684-1700, 2 vol. (1912) ; J. A. Dedieu, Le Rô 
des Protestants jrançais de 1685 à 1715 (1920); J. Pannier, 
réformée de Paris sous Louis XIII, 2nd ed. (1922); J. Orcib 
XIV et les Protestants (1951). 
For the 18th century see E. Hugues, Histoire de la Restaw 
Protestantisme en France (1872); C. Durand, Histoire du Prote 
francais pendant la Révolution et empire (1902); J. A. 
toire politique des Protestants francais 1715-1794, 2 vol, H 
Léonard, Histoire ecclésiastique des Réformés francais au X 
Oi B. C. Poland, French Protestantism and the French Rew 
(1957). d 
For the 19th and 20th centuries see E. Bersier, Histoire du sji 
1872, 2 vol. (1872); J. Reville, Le Protestantisme liberi 
Reveillaud, La Séparation des églises et de l'état (1907); (0) 
L'Évolution du Protestantisme francais au XIX" siècle (i 
Cordey, Edmond de Pressensé et son temps (1916); A. de Net 
Le Mouvement social protestant en France depuis 1880 (i 
Léonard, Problèmes et expériences du Protestantisme franca 
E. Rochat, Le Développement de la théologie, protestante fra 
XIX" siècle (1942) ; F. Méjan, Discipline de l'Église Riformi a 
(1947) ; R. Daniel, Les Églises réformées en France, ea 

HUGUET, JAIME (c. 1415-1492), Spanish painter 
important master of Catalan Gothic painting, was estab 
Barcelona in 1448. With the aid of assistants he produc 
large composite altarpieces, The most important su 
amples are the retable of SS. Abdon and Sennen (Tarrasi 
retable made for the constable of Portugal (S. Agueda, 
and that of St. Augustine in the Barcelona museum, wy 
other productions of his workshop are to be seen. 
flecting French, Italian and Flemish influences, 15 
by a combination of highly individualized heads an k 
decorative treatment of costume and background, ornameg 
patterned and embossed gold. He had many followers. 


See C. R. Post, A History of Spanish Painting, vol. Vi w 


HUHEHOT (formerly Kver-sut, KWEIHWA, Ke 
former capital of Suiyüan province, China; since 100 
the Inner Mongolian Autonomous Region. The a a 
northeastern end of the Kuei-sui plain, a fertile irrig® 
the Hei river on the eastern shoulder of the Yellow 
and south of a break in the 4,500-ft.-high Vin-Shan 5% 
Mongolian plateau. In the 11th century the city 
frontier mart, where Chinese tea and manufactures pe 
for Mongolian horses, skins and wool. Huhehot w 
city”) was more Mongol than Chinese and prior to ole 
the Mongolian dalai lama. Increased Chinese, i m 
resulted in the erection of an administrative city pines 
east of the old Mongol settlement, an influx of tol 
in 1928, the completion of the Peking-Suiyüan alley ch 
90 mi. W., and increased manufacture of local wares 
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dothing and leather goods. Since 1954, under the city’s status 
of regional capital, industry has grown and plants have been built 
for making brick and tile, farm tools, woolen textiles, and sugar 
from sugar beets. It is the location of the Inner Mongolian 
Medical college and has six secondary technical schools. The city 
igo mi. W. of Chi-ning, connecting point for the railway to Ulan 
Bator, a location that is advantageous to its flourishing as a supply 
centre for Chi-ning and the new heavy industry centre, Pao-t’ou. 
Pop. (1958 est.) 320,000. (Te. H.) 

HUICHOL. This Indian tribe of the inaccessible Sierra Madre 
mountains of northern Jalisco and Nayarit is notable in modern 
Mexico for the degree to which its members have preserved their 
aboriginal speech (a Uto-Aztecan language); religion (especially 
the peyote cult) and customs (corn-beans-squash agriculture, 
selection of political officials by dreaming, curing of illness by 
shamans, etc.). They are closely related in language and culture 
to the neighbouring Cora. The Huichol and Cora tribes each 
numbered about 3,000 in the 1960s. See also Pima. 

BrsurocrapHy.—Carl Lumholtz, Unknown Mexico (1902), Sym- 
bolism of the Huichol Indians (1900); R, M. Zingg, The Huichols: 
Primitive Artists (1938); F. W. Hodge (ed.), Handbook of American 
Indians North of Mexico (1959); J. E. Grimes and B. F. Grimes, 
“Semantic Distinctions in Huichol (Uto-Aztecan) Kinship,” American 
Anthropologist, vol. 64 (1962). (E. ZV.) 

HUILA, a southern district of the Portuguese overseas prov- 
ince of Angola, in western Africa, had a population (1960) of 592,- 
672, Area 72,907 sq.mi. Northward the district rises to about 
§,000 ft. toward the Bié plateau and in the west the mountain chain 
exceeds 6,500 ft. around Sá da Bandeira, Huila is drained south- 
ward chiefly by the Cunene river and its affluents. Its agricultural 
wealth decreases from north to south. The northern part produces 
much wheat, maize (corn) and fruits, but the district depends 
chiefly on stock raising. There are fruit- and meat-preserving in- 
dustries, and a meat-freezing works. 

The capital is Sa da Bandeira, about 100 mi. E. of the port of 
Mogimedes; pop. (1960) 15,129 including 7,494 Europeans. Sa 
da Bandeira, strikingly Portuguese in style, is the only town in 
Angola with a white majority. Its chief buildings are the Diogo 
Cio secondary school, the cathedral, the commerce hall and the 
industrial school. It is linked with the coast by the Moçâmedes 
nilway, which east of Sá da Bandeira forks eastward to Artur de 
Paiva and southeast to Chibemba. Other important centres are 
Caconda, Quilengues, Pereira de Eça and Roçadas. At Humpata 
ate zoo-technical and agricultural stations and at Tchivinguiro an 
agricultural school. (A. A.G. P.) 

HUILA, a department in the south central part of the republic 
of Colombia, drained by the upper reaches of the Magdalena river. 
Pop, (1964) 416,289; area 7,718 sqmi. Created in 1905 from 
Tolima, it is named for the snow-capped Nevado del Huila (17,844 
ft.) in the central cordillera, which dominates much of the land- 
Scape, Since the colonial period this part of the upper Magdalena 
valley has been primarily a stock-raising area, but with the im- 
provement of irrigation facilities, agriculture (especially cotton) 

came increasingly important. ‘The capital, Neiva, is the termi- 
Us of a railroad that links it to Bogotá, Girardot and Ibagué. 

he San Agustin archaeological zone, with its mysterious giant 
Stone figures, lies in the southernmost part of the department. 
he impressive Cuevas de los Gudcharos (caves of the oilbirds) are 
ae S. of Pitalito, east of San Agustin. (Js. J. Pò 
UI TSUNG (1082-1135), Chinese emperor of the Sung dy- 
ERA was famous for his calligraphy and his exquisitely com- 
$ ed paintings. Paintings by court academicians, greatly 
aa by his patronage, eventually gave rise to a new schoal, 
ar ading in art history. Politically, his reign (1101-25) was 
ihe the Northern Sung dynasty. A brief attempt to reunify 
Ureaucracy failed to resolve the bitter factional strife between 
to fase vatives in opposition and the postreformers who claimed 
ai ollow the new policies which had originated with the great 
i ormer Wang An-shih (g.v.). Probably disillusioned with state 
ae Hui Tsung sought comfort and pleasure in promoting 
jovi, (7-2-) at the court, in arts, in amorous affairs and in en- 
fae a new extravagant palace garden. His requisition of colour- 
Stones, precious plants and exotic pets caused great hardship 
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among the people. The administration was for many years left 
to Ts’ai Chin, With the persecution of the conservatives, the 
bureaucracy became submissive; with manipulation and corrupt 
practices, it became abusive. Favourite eunuchs also gained un- 
precedented power, including military command. The victory 
over the Liao in north China brought about by the alliance with 
the Chin Tatars from Manchuria was entirely illusory, for the 
Chin turned out to be the real menace. In mounting crisis, Hui 
Tsung abdicated in favour of his son, Ch’in Tsung. In 1127 the 
Chin invaders ended the Northern Sung dynasty, and both em- 
perors suffered captivity and exile in the north under miserable 
conditions till their deaths, See also CHINESE PAINTING: History: 
Sung Dynasty ; SUNG. (J. T. ECL) 

HUITZILOPOCHTLI, an ancient Mexican god (“humming- 
bird on the left [south]”), was one of four Toltec gods consid- 
ered brothers and called the Tezcatlipocas. Each was connected 
with a people, a direction and a colour, Tradition varies, but ac- 
cording to the most acceptable sources Tezcatlipoca the Red (more 
commonly called Xipe) was god of the Tlacochcalca people and of 
the East; Tezcatlipoca the Black (or simply Tezcatlipoca) was god 
of the Huitznahua-Acolhua people and of the North; Tezcatlipoca 
the White (Quetzalcoatl) was god of the Colhua and of the West; 
and Tezcatlipoca the Blue (Huitzilopochtli, the youngest of the 
brothers) was god of the Mexitin or Mexica, and of the South. All 
four figures appear historically as tribal leaders and mythologically 
as gods, in contrast with the typical vegetation deities like Tlaloc 
who are never conceived of as human. All four are said to have 
participated in creation. In the historical struggle in Tula, the 
Toltec capital, Huitzilopochtli is reported to have sided with Xipe 
and Tezcatlipoca against Quetzalcoatl. In either case, as a god 
or a tribal leader, Huitzilopochtli played a minor role. 

Like his people, Huitzilopochtli is of double (Toltec-Aztec) 
origin, Children were sacrificed to him as a Toltec god, which, in 
Mexican thinking, endows him with the character of a rain-bringer; 
as deity of an Aztec vassal tribe of fishermen he was a god of 
the lake shore and was still so grouped at the coming of the 
Spaniards. But long before that, through a transformation which 
is little known as yet (since it took place during the hundred-odd 
years when the Mexica slowly moved from Aztlan to the Valley of 
Mexico, associating with one people after the other), the humble 
fishing tribe became a boisterous and aggressive group, and the 
original water-god became god of the rising sun, to be nourished by 
sacrifice of human hearts. Water brought from a place called 
Hummingbird Water continued to play a decisive part in his prin- 
cipal rite, and his temple was joined to that of Tlaloc, the old god 
of rain; but in keeping with his now predominating solar character 
his blue colour was interpreted as representing the sky. 

This startling change probably came about gradually; but the 
decisive step may have been taken while the Mexica were at 
Coatepec near Tula, There Huitzilopochtli died (in the form of 
his human representative who had led the people from their home- 
land), and was reborn in a fashion typical of solar myths. This 
evolution was completed when, after the founding of Mexico City, 
the Aztecs embarked as conquerors, sacrifices to Huitzilopochtli 
became holocausts, and he increasingly took the character of a 
deity of war. (P. Kı.) 
HUIZINGA, JOHAN (1872-1945), Dutch historian who 
gained international recognition with his book Herfsttij der mid- 
deleeuwen (1919; Eng. trans., The Waning of the Middle Ages, 
1924). He was born on Dec. 7, 1872, at Groningen and was edu- 
cated at the universities of Groningen and Leipzig. After teaching 
history in Haarlem and lecturing in Indian literature at Amster- 
dam he became professor of history first at Groningen university 
(1905-15) and then at Leiden university until 1942 when he was 
held as a hostage by the Nazis. He remained under open arrest 
until his death at De Steeg (near Arnhem) on Feb. 1, 1945. 

His first works dealt with Indian literature and culture but he 
established his reputation with The Waning of the Middle Ages 
which examines life and thought in France and Holland of the 14th 
and 15th centuries. Its lively and well-modulated style renders 
the work literature as well as history, a merit also to be claimed 
for Erasmus (1924; Eng. trans., 1924), a sympathetic study of the 
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central intellectual figure of the following age. Huizinga’s other 
chief works are Jn de schaduwen van Morgen (1935; Eng. trans., 
In the Shadow of Tomorrow, 1936), “a diagnosis of the spiritual 
distemper of our time”; and Homo Ludens (1938; Eng. trans., 
1949), a study of the play element in culture. 

Bmiocraruy.—Versamelde werken, 9 vol. (1948-53); C. T. van 
Valkenburg, J. Huizinga (1946) ; W. Kaegi, Das historische Werk Johan 
Huisingas (1947). 

HU-K’OU (Hvxow), a town in northern Kiangsi province, 
China, on the south bank of the Yangtze river, 20 mi. E.N.E. of 
Chiu-chiang (g.v.). Hu-k’ou, whose name means “lake mouth,” 
is situated on a short canal that provides an outlet from the 
P’o-yang Hu (lake) to the Yangtze. In the days when Chinese 
waterways played a dominant role in inland transportation, Hu- 
k’ou was a major transportation hub and transshipment centre. 
Shallow-draft lake junks transferred their goods to or from the 
larger ocean-going vessels that plied the middle and lower course 
of the Yangtze. With the coming of the railroad era to China, 
Hu-k’ou began to decline. Its functions were largely taken over by 
the rising commercial centre of Chiu-chiang, linked by a railroad 
with Nan-ch’ang, the provincial capital of Kiangsi. (T. Sp.) 

HULAGU (c. 1217-1265), son of Tului Khan, grandson of 
Genghis Khan, is best known for having sacked Baghdad. Deputed 
by Mangu, his brother, the fourth great khan of the Mongols, to 
subdue Islamic lands, Hulagu crossed the Oxus (Amu-Darya) river 
in Jan. 1256. He reduced Isma‘ili fortresses in north and east 
Iran, notably Alamut, thus extirpating the Assassins (q.v.), and in 
Jan. 1258, having routed the Abbasid caliph’s army, he seized 
Baghdad. Al-Musta‘sim, the last caliph at Baghdad, was executed 
by being kicked to death. Continuing west, Hulagu was opposed 
by an Egyptian army which destroyed one of his forces outside 
Damascus in 1260, thus halting his progress despite his (perhaps 
tentative) alliance with the Franks. His Christian wife, Dokuz 

Khatuh, encouraged him in a magnanimous attitude toward Chris- 
tians. His original commission was for a prolonged raid, consoli- 
dating Mongol power in the former eastern caliphate and extend- 
ing it to the eastern Mediterranean, Asia Minor and the Persian 
gulf. Thus control would be gained over greater lengths of im- 
portant trade routes. It had been expected that he would return 
to Mongolia, but he settled in Azerbaijan (northwest Iran), found- 
ing the Il-khanid dynasty there. An observatory was erected at 
Maragheh and a treasury at Shahu on Lake Urmia. There Hulagu 
died on Feb. 8, 1265, and was buried with the last performance 
in Iran of the Mongol funeral rite of the slaughter of beautiful 
maidens, Hulagu did not totally destroy Baghdad; certain build- 
ings were retained for use by his administrative officers. Recon- 
struction after the havoc of earlier Mongol invasions in Iran was 
begun in his time. As il-khan (g.v.; tribal khan), Hulagu ruled as 
vassal of the great khan, who, in succession to Mangu, was a third 

brother, Kublai Khan (g.v.). (P. W.A.) 

HULDA, an obscure mythological figure of central Germany. 

Like Berchta (q.v.) in the south of the country, she leads a band 

of spirits combining beneficent and evil qualities. (K. C. K.) 

HULL, CLARK LEONARD (1884-1952), U.S. psycholo- 

gist, the most influential theoretical psychologist of the period 
1930-50, was born near Akron, N.Y., on May 24, 1884. Polio- 
myelitis interrupted his education in mining engineering, and 
studies at the University of Michigan (A.B., 1913) directed him 
to psychology. His doctoral dissertation (University of Wiscon- 
sin, 1918) pioneered the experimental analysis of concept forma- 
tion. He remained at Wisconsin until called in 1929 to the Sterling 
professorship of psychology at Yale university. He died there on 
May 10, 1952. 

By 1930 Hull had produced two research programs that resulted 
in the classical books Aptitude Testing (1928) and Hypnosis and 
Suggestibility (1933). His influence, however, resulted largely 
from many articles and two books (Principles of Behavior [1943] 
and A Behavior System [1952]), in which he developed an ex- 
plicit, quantitative theory of simple and complex forms of learning 
and behaviour. His theory proved to be remarkably suggestive of, 
and responsive to, experimental data. 

Hull’s autobiography appears in History of Psychology in Auto- 
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bio, hy, vol. iv (1952), and evaluations i 
ea TOE 5 ee, vol. Ixv pony ae a 
Review, vol. lix (1952). (A. v rt 
HULL, CORDELL (1871-1955), U.S. congressman 
tary of state (1933-44) and winner of the Nobel peace ma 
1945. Hull was born in a log cabin in Overton (now bee 
county, Tenn., on Oct. 2, 1871. He graduated from Cumbe 
university law school, Lebanon, Tenn., in 1891 and was admit 
to the Tennessee bar the same year. He was elected to the Tenn 
see house of representatives in 1893, served as a captain of yo A 
teers in the Spanish-American War and was a judge in the 
judicial district from 1903 to 1907. He served in the US 
of representatives continuously from 1907 to 1921 and again fron 
1923 to 1931. In 1931 he was elected to the U.S. senate, Asi 
congressman Hull was active in support of the income tax act o 
1913 and the inheritance tax act of 1916. During the presid 
of Woodrow Wilson he came to believe that lowering tariffs 
removing other trade barriers would help to ensure world 
He favoured the League of Nations and believed that reje 
of the league by the United States was a major cause of the di 
integration of world peace in the 1930s. ; 
When Pres. Franklin D. Roosevelt took office in 1933 he ay 
pointed Hull as his secretary of state. At the outset of his tenure 
Hull headed the U.S. delegation to the London Economic con 
ence of 1933, a largely futile meeting. In 1934 he sponsored 
Reciprocal Trade Agreements act, which allowed the president 
lower the tariff by as much as 50% of any existing schedule, 
viding that foreign nations would make similar reductions 
schedules in which the U.S. had an interest. During the 190 
Hull did much to improve American relations with Latin 
and to implement the “good neighbour” policy. He attended 
American conferences at Montevideo, Urug. (1933), and B 
Aires, Arg. (1936), and a special foreign ministers’ conferent 
Havana, Cuba (1940). In the early years of his secretaryship 
assured the Latin-American nations that the United States w 
not intervene in their affairs; he later sponsored a united front 
the American republics against aggression. As US. relations 
sened with Germany and Japan, Hull took a strong moral 
against those who threatened the peace of the world, In the 
cial negotiations with Japan in the autumn of 1941 he stood fim 
for the rights of China. In a final note of Nov. 26, 1941, he 
vited Japan to abandon its military conquests 1n China, sen 
this note on the same day that, unknown to him, Japans 
fleet sailed to attack Pearl Harbor. During the war é 
pioned the formation of a United Nations organization, an ti 
dent Roosevelt later described him as the “father of the | 
Nations.” He participated in the Moscow conference 0! W 
ministers in 1943, at which time Marshal Stalin promis’ din 
the Pacific war after the defeat of Germany. Tied lec 
health, Hull resigned after the Nov. 1944 presidenti a 
having served nearly 12 years as secretary of state, longer f 
of his predecessors. He was awarded the 1945 Nol P Beth 
for his part in organizing the United Nations. He died a 
Md., July 23, 1955. 
See The Memoirs of Cordell Hull (1948) ; Harold 
Hull (1942). ote 
HULL, ISAAC (1773-1843), commodore m the 
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whose claim to fame came from his exploits in the eal 
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as a cabin boy on a coaster, he was 
In 1796-97 he was twice captured by French pri 
Indies, He was commissioned fourth lieutenant vil 
“Constitution” on March ọ, 1798. In the naval war ch pi 
he distinguished himself by cutting out the ae 
“Sandwich” in the harbour of Puerto Plata, SAn ar, 

Commanding the brig “Argus” during the Tripot Bal 
naval support to William Eaton, U.S. navy agent 10 
regencies, in the capture of Derna. Hull was P 
April 23, 1806, and became commander of the i 
June 17, 1810. After taking U.S. minister Joel eet a 
and delivering $28,000 in specie to Holland, he rehi englal 
months before hostilities began between the US. 
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Theodore Roosevelt regarded Hull’s actions in. the War of 1812 
as placing him “above any single ship captain of the war.” En- 
countering a British squadron in July 1812, off Egg Harbor, N.J. 
in a dead calm, Hull escaped after three days and nights in one ef 
the most remarkable chases in naval history. On Aug. 19 the 
“Constitution” met the British frigate “Guerriére.” In fewer than 
30 minutes of close and violent action the British ship was dis- 
masted and at Hull’s mercy. Considéred the most important single 
victory in U.S. naval annals, the defeat of the “Guerriére” united 
the nation behind the. war effort and destroyed the legend of 
British naval invincibility. In this fight the “Constitution” won 
the name of “Old Ironsides.” Relieved of his command at his 
own request, Hull commanded harbour defenses at New York 
city, Hull was one of the first three members of the board of 
naval commissioners and was commandant at navy yards at Ports- 
mouth, N.H., Boston, Mass., and Washington, D.C. He was com- 
modore of the U.S. squadron in the Pacific (1824-27) and 
Mediterranean (1839-41). He died at Philadelphia, Pa., on Feb. 
13, 1843. 

BruiocraPHy.—Theodore Roosevelt, The Naval War of 1812 (1882) ; 
Gardner W. Allen (ed.), Papers of Commodore Hull (1929); Bruce 
Grant, Isaac Hull: Captain of Old Ironsides (1947). (B. Gr.) 

HULL, a city and railway junction of the province of Quebec, 
Can., located on the north bank of the Ottawa river, opposite Ot- 
tawa, Ont., is the county seat of Hull county and chief administra- 
tive and business centre in southwest Quebec. Pop. (1961) 56,- 
929; 90% French in origin. Abundant hydroelectric power and 
timber resources support large pulp, paper and match factories; 
other industries include portland cement, meat packing, foundries, 
clothing and furniture, A large government printing plant has 
been established there. 

Samuel de Champlain described the site in 1613. The commu- 
nity began as a lumber settlement. The first settler (1800) was 
Philemon Wright from Massachusetts, who named it after Hull, 
Eng., from which his parents had emigrated. It was incorporated 
as a city in 1875. (Gn. C. M.) 

HULL (officially Kıncston upon Hutt), a city and county of 
4 city, municipal, parliamentary and county borough and seaport 
in the East Riding of Yorkshire, Eng., lies at the junction of the 
tiver Hull with the Humber, 22 mi. from the open sea and 38 mi. 
SE, of York by road. Standing on level ground, approximately 8 
ft. above sea level, the city extends to the foot of the Yorkshire 
Wolds on the west, the eastern boundary runs through the Plain of 
Holderness and there is frontage to the Humber of 7 mi. Pop. 
(1961) 303,268. 

The older portion which was walled in the 14th century is com- 
pletely enclosed by the river Hull on the east, the Humber on the 
south, and on the west and north by docks and the Queen’s gardens 
ae site of the city’s first enclosed dock). Rapid development in 
a 19th century produced congested areas outside the line of the 
‘d walls, and many narrow streets were cleared about 1900 to pro- 
Biter new main shopping streets, the city hall (a fine concert 

ll) and a large area for Queen Victoria square, which forms the 
ub of the main radial road system. This area suffered severe 
damage during World War II and has been substantially rebuilt. 

loly Trinity church is one of the largest English parish churches 


with Decorated style transepts and choir and Perpendicular nave. 


e choir is an unusually early example of the use of brick in 
glish ecclesiastical architecture. The church of St. Mary, in 
Wgate, was founded in the 14th century. Among the principal 
lildings are the Guildhall and law courts in Lowgate and Alfred 
elder street (1915), and the dock offices (1871) near the spot 

ere once stood the Beverley gate which was closed against 

arles Lin 1642. The ancient grammar school was re-endowed in 
Poet Among its students was said to be Andrew Marvell, the 
ee represented the town in parliament from 1659 until his 
1833 in 1678. Another student was William Wilberforce (1759- 
of ), the slave emancipator, who is commemorated by a column 
ine Statue at the east end of the Queen's gardens, and by a museum 
of Eh house of his birth in High street. The house is a fine example 
Tus izabethan domestic architecture and has been preserved asa 

seum of the slave trade and local antiquities. The Mortimer 
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museum of prehistoric archaeology is housed in the old Corn ex- 
change, High street, and contains the collection of Bronze Age 
remains from the burial mounds of east Yorkshire, together with 
material of the Stone Age, Iron Age, Roman and Saxon periods 
found in the region. A collection of vehicles forms the Transport 
museum in the same building. The Maritime museum in Pickering 
park contains ship models, pictures and objects relating to the 
whaling industry, in which Hull was a pioneer. The Ferens Art 
gallery houses the city’s permanent collection which consists mainly 
of contemporary British art. The works of John Ward of Hull 
(1798-1849), recording types of shipping on the Humber and whal- 
ing in the arctic, form the nucleus of an extensive collection of 
marine paintings. An important acquisition in 1963 was Frans 
Hals’s “Portrait of a Lady,” the most valuable single purchase 
made by an English municipal art gallery. There are four estab- 
lished parks, numerous playing fields and two municipal golf 
courses, and a total of 1,150 ac. has been allotted for public open 
space, including provision for three parks associated with new 
residential areas. 

Kingston upon Hull is the educational centre for the East Riding 
of Yorkshire. The university college, opened in 1929, was raised 
by royal charter to full university status in 1954. Further and 
secondary education is provided at the college of technology, col- 
leges of art and crafts and of commerce, the old grammar school 
(in extensive new buildings), Hymers college (a modern direct 
grant public school), Trinity House Navigation school (founded 
1787), the Nautical college and many other schools. 

The Port.—From medieval times until the last quarter of the 
18th century the river Hull at its confluence with the Humber 
formed the port, and this old harbour remains in active use. Rap- 
idly growing trade brought demands from the government of the 
day to relieve the congestion of shipping, and a dock, later known 
as Queen's dock, was opened in 1778 on the site of the old walls 
and moat which had been granted by the crown for the purpose. 
Princes, Humber and Railway docks followed and by 1846 the chain 
of docks round the old town was complete. Victoria dock (1850), 
east of the river Hull, is now the centre of the timber importing 
trade, second only to London among U.K. ports. To the west- 
ward, Albert and William Wright docks and the Riverside quay are 
concerned with the Scandinavian and near-continental trades, and 
St. Andrew’s dock is wholly devoted to the fishing industry. The 
Riverside quay, rebuilt in 1959 after total loss through war dam- 
age, provides for continental perishable traffic and passenger serv- 
ices. A further extension eastward was Alexandra dock (1885) 
of 53 ac., accommodating deep-sea vessels sailing to and from 
all parts of the world, The King George dock, having a water 
area of 55 ac., was opened in 1914, Equipment includes modern 
quay cranes, pneumatic grain elevators, a 60,000-ton grain silo, 
large transit sheds and open berths for bulk traffic such as timber, 
ores and building materials. Five graving docks provide facilities 
for an extensive ship-repairing industry. 

The first oil jetty was built at Saltend in 1914 and other jetties 
were added in 1928 and 1960. Thirty-six feet of water is available 
at mean low water springs to accommodate tankers up to 27,500 
tons dead weight serving the ocean oil depots which have tankage 
capacity of over 150,000,000 gal. of petroleum. The Hull dock 
undertaking is owned by the British Transport Docks board. 

Hull, as the third port in the United Kingdom, serves the heavy 
industrial areas of Yorkshire, Lincolnshire and the midlands by 
road, rail and inland waterways. The principal trades are softwood 
from Scandinavia, the U.S.S.R. and Canada, and hardwood, grain, 
oilseeds, foodstuffs, fruit, wool, ores, petroleum, chemicals and 
manufactures from various parts of the world. There are passen- 
ger services with the principal European ports and a ferry serves 
the Lincolnshire shore of the Humber. Exports include coal, coke 
and patent fuels; machinery; automobiles and tractors; iron and 
steel manufactures; and textiles. Hull is the largest fishing port in 
the United Kingdom, its fishing fleet landing annually more than 
one-quarter of Britain’s fish. 

Industries —The facilities of the port for the import of raw 
material and the export of finished products, and its central lo- 
cation on the east coast convenient for transport to the industrial 
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areas of the north and midlands, have led to a wide range of in- 
dustries being established. Products include abrasives, acetic acid, 
aircraft, alcohol (industrial) and its derivatives, beer, cattle food, 
cement, chemicals, cocoa, cocéa butter and confectionery, con- 
tainers (wood, metal, card and plastic), electric lamps, engineering 
equipment (marine, hydraulic, chemical, transmission and general), 
excavators, fish products, flour; household requisites, oils (edible, 
technical, medicinal), paint and colours, pharmaceutical products, 
radiators, sacks (jute and multiwall paper), sanitary pottery, saw- 
milling and wood products, solvents and plasticizers, starch, sur- 
gical dressings, leather, typewriters and vinyl acetate, Shipbuild- 
ing is also carried on. The borough corporation owns and operates 
the telephone service which is the only municipal telephone under- 
taking in the United Kingdom and operates independently of the 
post office system. 
History.—There was a trading settlement known as Wyke upon 
Hull from at least as early as 1160. It was acquired from the 
abbots of Meaux by Edward I who renamed the town Kingston 
upon Hull. He granted the first municipal charter in 1299, es- 
tablished a royal mint and confirmed the port’s export privileges. 
The right to elect a mayor and market rights were granted in 1331 
by Edward III, the first mayor being Sir William de la Pole, a 
merchant, whose son Michael became the first earl of Suffolk and 
lord chancellor of England. The 1440 charter of Henry VI in- 
corporated the mayor and burgesses, created the town a county 
and empowered the burgesses to elect a sheriff. The corporation 
was authorized to construct water works by charter of Henry VI in 
1447. Henry VIII visited Hull in 1541 and ordered a castle and 
other defenses to be built. During the Civil War, although the 
majority of the inhabitants were said to be royalist, Kingston upon 
Hull was garrisoned by parliament and the first overt act against 
the king was the refusal of admission to the town by the governor, 
Sir John Hotham, The town withstood two sieges with some ease 
as supplies and reinforcements were brought in by water, the 
royalist forces never gaining command of the Humber. The first 
embarkation of the Pilgrim Fathers took place from the Humber 
and it was in Hull that the exiles secured the vessel in which they 
sailed from Immingham Creek for Holland in 1609, some years 
before they returned to Plymouth to join the “Mayflower.” A 
charter, commonly called the governing charter, was granted in 
1661. Hull attained county borough status in 1888. The title of 
“city” was bestowed on the town in 1897 and since 1914 the chief 
citizen has been styled “lord mayor.” (J. H. W. G.) 

HULL HOUSE, one of the first social settlements in North 
America, was founded in Chicago, Ill., in 1889 when Jane Addams 
(qg.v.) and Ellen Gates Starr rented the old abandoned residence at 
800 S: Halsted street that had been built by Charles G. Hull in 
1856. Twelve large buildings were added from year to year until 
Hull House covered half of a city block and operated a playground 
across the street and a large camp in the country. 

Miss Addams, after college, had traveled extensively in Europe, 
studying the traditions, history and lives of people in many coun- 
tries, always seeking a way of life in which she could put her 
theories and convictions about human and social welfare into 
action. After visiting Toynbee hall (g.v.), a pioneer settlement 
founded by Canon S. A. Barnett in east London, and finding there 
a group of university undergraduate residents sharing companion- 
ship, intelligent interests and absorbed devotion “in a world of 
things as they are,” she and Miss Starr decided to establish such 
a settlement in a comparable district in Chicago. 

“The first days there,” Miss Addams recalled, “laid the simple 
human foundations which are certainly essential for continuous 
living among the poor—first, genuine preference for residence in 

an industrial quarter to any other part of a city because it is in- 
teresting and makes the human appeal; second, the conviction— 
in the words of Canon Barnett—that the things which make men 
alike are finer and better than the things which keep them apart 
and that these basic likenesses, if they are properly accentuated, 
easily transcend the less essential differences of race, language, 
creed and tradition.” (Jane Addams, Twenty Years at Hull House, 
The MacMillan Company, New York, N.Y., 1910.) 

Many volunteers, both men and women, soon joined them as 
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residents of Hull House but continued in their own 
lawyers, artists, musicians, teachers, social wor 
men. They were devoted not only to helping th 
their humble and tragic personal problems but to 
Hull House opportunities for education, art, music, 
companionship for the young and the old. f 

The settlement became a great laboratory for 
lenging problems of poverty, labour, education, g 
lation, suffrage, civil rights and war and peace: 
over the world, including leaders in governmen| 
tion and labour, and social welfare, brought 
to Hull House. 

The Hull-House Maps and Papers (1895) by 
12 books of Jane Addams, and the publications 
residents, including Alice Hamilton, Florence Kelley, ] 
Jessie F. Binford and others, portray vividly the 
settlement, which contributed greatly to advan 
community and social welfare. . Interest in Hull 
lated in 1960, when the 100th anniversary of 
Addams was commemorated. 

In Jan. 1961 plans to clear the area for a Uni 
campus Were announced by the city. Legal protests 
Halsted community group organized to preserve Hi 
neighbourhood were unsuccessful, The trustees o: 
its 14 buildings and adopted plans for decentrali 
other parts of the city, Although most of the buil 
molished, the original Hull mansion and the adjoi 
were spared. Seé also SOCIAL SETTLEMENTS, 

HULLS, JONATHAN (1699-1758), Engli 
produced what is believed to be the earliest rey 
extant (it was drawn with considerable technical di 
driven paddle boat, was born near Campden, Glói 
1699. In 1736 he obtained a patent for a machi 
and vessels out of and into any harbour, port, © 
wind and tide or in a calm.” This steam tugboat 
scribed and illustrated in a pamphlet published in’ 

It was to have a paddle wheel at the stern, 
comen atmospheric engine, with vertical stea 
STEAM). To obtain continuous rotation of the pa 
proposed the use of ratchet wheels, driven by 
piston. Neither the patent nor the pamphlet att 
tention at the time of their publication, and Hulls 
practical trial for his scheme. He retired dishea 
where he died in 1758. 

See Jonathan Hulls, Description and Draught of a 
chine jor Carrying Vessels or Ships Out of or Into a 
or River Against Wind and Tide or in a Calm (1737); 
Birth of the Steamboat (1959). 

HULME, THOMAS ERNEST (1883-191 
losopher and poet, one of the founders of the Im 
was born at Endon, Staffordshire, on Sept. 16, 18 
cated at Newcastle-under-Lyme grammar school, a 
St. John’s college, Cambridge, but was sent down for 
1904. Thereafter he lived mainly in London, tr 
of Henri Bergson and Albert Sorel, and, with 
F. S. Flint, instigating the Imagist movement (see B 
of his poems were published in the New Age (Ji 
printed at the end of Pound’s Ripostes. Dun n 
Hulme defended militarism against the pacifism 
sell (g.v.). He was killed in action on Sept. 28 

T. E. Hulme (as he is always called) publis 
lifetime, but sprang into fame in 1924, when his 
(later Sir Herbert) Read, assembled some of his 
mentary essays under the title Speculations. 
he praised the “geometrical” abstractions of Pi 
he demanded discipline; as a poet, he expressed h 
cut images. His hatred of romantic optimism, MIS "a 
limited and absurd, his theology, which emph: 
of original sin, and his advocacy of a “hard, dry” 
poetry foreshadowed the disillusionment of 1 
1920s, who hailed him as a great thinker. Later 
that he was less original than had been thought, # 
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he was original, he came close to fascism. He remains, however, a 
forceful and provocative writer. 

. Roberts, T. E. Hulme (1938); A. R. i 
ass as T. E. Hulme es n Jones; ae. wie 

HULWAN (Huwan; Herwann), a health resort in Giza gover- 
porate, Egypt, 20 mi. S. of Cairo by road, stands 3 mi. E. of the 
Nile at an elevation of 187 ft. above the river, commanding an 
excellent view of the pyramids on the left bank. Pop, (1957) 
50,831. The dry equable climate benefits invalids and supplements 
strong sulfur and alkaline springs at a temperature of 33° C. (91° 
F). A thermal establishment was opened in 1900, hotels were 
built and the town was developed as a spa. An astronomical and 
meteorological observatory lies 1 mi. N. Hulwan is a dormitory 
town for Cairo, with which it is linked by electric railway. Indus- 
tries include cement manufacture, textile printing and dyeing and 
asmall iron and steel plant beside the Nile at Al Tibin. 

(A. B. M.) 

HUMACAO, a town and municipality in the eastern part of 
Puerto Rico, 28 mi. E. of San Juan. Urban pop. (1960) 8,005; 
municipal, 33,381. Located at the end of a valley which opens to 
the sea 6 mi. E., Humacao has a delightful climate. The town, 
which was founded in 1790, is connected by excellent highways 
with Fajardo, Caguas and San Juan. Sugar is grown in the sur- 
rounding rural area and many small farms in the nearby foothills 
produce a variety of tropical fruits. The Ryder Memorial hos- 
pital is located there. The local government was successful in 
encouraging the establishment of several industries in the town. 

(T. G. Ms.) 

HUMANE SOCIETIES were originally societies founded for 
the relief of human suffering. The earliest society to bear the 
name “humane” was the Royal Humane society, founded, on the 
model of an earlier society in Amsterdam, Neth., in 1774 “for the 
relief of persons apparently drowned”; other humane societies with 
the same objects were established in places as far apart as Phila- 
delphia, Pa., and St, Petersburg, Russia (see LIFEBOAT AND LIFE- 
SAVING: Historical Background). 

However, the term “humane,” as popularly used, no longer re- 
fers to the object of charity but describes the benevolent and kindly 
attitude which prompts the charitable action. Thus “humane so- 
diety” has come to mean one which affords protection to the help- 
less, chiefly children and animals. 

The earliest act in Britain protecting children from cruel treat- 
ment was that of 1884, after which the National Society for the 
Prevention of Cruelty to Children was organized. The Royal Scot- 
tish Society for the Prevention of Cruelty to Children was or- 
ginized in the same year, and similar societies were founded in 
other countries. 

Protection for animals started with the 1822 act promoted by 
Richard Martin, a member of parliament, which prohibited the 
mproper treatment of cattle. The English Society for the Pre- 
vention of Cruelty to Animals was organized in 1824 to make this 
law operative, and in 1840 it acquired the prefix “royal.” Through 
its agency brutal sports as well as other types of cruelty were pro- 
i bited or abated. Meanwhile, an act of 1835 afforded some pro- 
nein to all domestic animals, ‘The Cruelty to Animals acts of 
i 49 and 1854 laid down basic rules against cruelty on which all 
ater legislation was based. A further act was passed in 1876 to 
tegulate vivisection, In 1900 the Wild Animals in Captivity Pro- 
ection act was passed. a) 

United States.—After its establishment in Britain the move- 
Ment for animal protection spread rapidly, and societies were or- 
&inized in all parts of Europe and other countries. In 1866 the 
an rican Society for the Prevention of Cruelty to Animals, the 
Ist society of its kind in the United States, was founded in New 
fa tk by Henry Bergh (1811-88). New York's laws for the pre- 
eae of cruelty to animals were the first in the United States 
“ Were based on English law. In 1868 and 1869 anticruelty so- 

eties were organized in Massachusetts, Pennsylvania, New Jersey, 
‘lifornia, Illinois and Minnesota. Laws similar to those of New 
a Were enacted in these states, and since then legislation has 
Dread until there is not a state or territory without some statutory 
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Vision for animal protection. 
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Organized activity to prevent cruelty to children grew out of the 
same wave of humane sentiment and activity. There were no laws 
in existence for the prevention of cruelty to children and the com- 
mon law gave no protection except in extraordinary cases. In 1874 
in New York the Mary Ellen case, in which the laws for the pre- 
vention of cruelty to animals were used to rescue a nine-year-old 
girl who had been brutally beaten by her foster mother, directed 
attention to the necessity for appropriate legislation. Soon after- 
ward steps were taken by Elbridge T. Gerry, counsel for the Amer- 
ican Society for the Prevention of Cruelty to Animals, to have 
laws enacted in New York for the protection of children from 
cruelty. After the enactment of these laws in 1875, the New York 
Society for the Prevention of Cruelty to Children was organized 
to rescue children from vicious and immoral surroundings and to 
prosecute offenders, to prevent the employment of children for 
mendicant purposes or in theatrical performances and to provide 
for the enforcement of laws for the protection of minors from 
abuse. Similar laws were passed and societies organized in other 
states on the New York model. The Juvenile Court act in Illinois 
in 1899 was the first relating to children who are or who may be- 
come dependent, neglected or delinquent, defining these terms and 
providing for treatment, control, maintenance, adoption and guard- 
ianship of such children. The juvenile court movement developed 
rapidly and has succeeded in many jurisdictions in securing sys- 
tems which remove children’s problems from the ordinary proc- 
esses of the law. (See CHILDREN’S Court.) 

From 1870 to 1877 the Illinois society had rescued so many 
children from conditions of cruelty and neglect, in addition to its 
animal work, that it decided to change its name to the Illinois 
Humane society, the first in the world to take the name “humane” 
to indicate the dual work of prevention of cruelty to children and 
animals. Other societies later adopted the same usage. In 1877 
the leading U.S. societies met at Cleveland, O., and organized 
the International Humane society to deal with the maltreatment 
of animals being transported. In 1878 the name was changed to 
the American Humane association. Its headquarters are in Denver, 
Colo. An organization with similar aims, the Humane Society of 
the United States, was founded in 1954 with headquarters in Wash- 
ington, D.C. In 1959, after several years of planning by a joint 
committee of the American Humane association and the Royal 
society, the International Society for the Protection of Animals was 
formed to provide facilities for affiliation of animal welfare so- 
cieties and interested individuals throughout the world. 

Local humane soceties function autonomously for the most part, 
engaging in publicity and education and activities to ensure that 
anticruelty laws are adequately enforced. Sometimes the local 
society has a semiofficial status, receiving some public funds and 
being responsible for carrying out anticruelty activities like animal 
rescue and poundkeeping. Many humane organizations are affili- 
ated with the American Humane association, which publishes the 
National Humane Review and functions as a centre for publicity, 
education, co-ordination and lobbying and furnishes assistance to 
local societies and authorities. There is a schism in the humane 
movement over vivisection, The American Humane association 
works to eliminate abuse of animals used in scientific experimenta- 
tion, while the National Antivivisection society and its affiliates at- 
tempt to secure the prohibition of experimental use of animals. 
See ANIMAL EXPERIMENTATION; ANIMALS, Laws CONCERNING; 
CHILDREN, LAWS CONCERNING. 

Brsrrocrarny.—Henry S. Salt, Animals’ Rights (1894); Roswell C. 
McCrea, The Humane Movement (1910) ; Percy M. Burton and Guy H. 
Gullum Scott, The Law Relating to the Prevention of Cruelty to Ani- 
mals (1906) ; Zulma Steele, Angel in Top Hat (1942) ; Charities Register 
and Digest (Great Britain) ; Florence N. Maher, “Forward: the Humane 
Crusade,” National Humane Review (Nov. 1951). 

(G. A. H. S.; G. M. Jo.) 

HUMANISM, the attitude of mind which attaches primary 
importance to man and to his faculties, affairs, temporal aspira- 
tions and well-being (from Latin humanus, “human”; cf. homo, 
“man,” homines, “mankind”), often regarded as the characteristic 
attitude of the Renaissance (q.v.) in western Europe. The Greek 
and Roman classical writers regularly distinguished the human, or 
humane, on the one hand from the bestial and on the other from 
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the divine; but in making the latter contrast they usually stressed 
some pathetic aspect of the human, such as mortality or fallibility. 
Medieval Christianity, however, suggested that man’s life on earth 
was significant only in so far as it affected his soul’s expectation of 
God's mercy after death, and it was against this belittling of his 
natural condition that the humanists of the Renaissance asserted 
the intrinsic value of man’s life before death and the greatness of 
his potentialities, As ecclesiastical influence waned, the protest 
of humanism was turned against secular orthodoxies that subordi- 
nated man to the abstract concepts of political or biological theory. 

In the 20th century some new senses were given to the word 

humanism. F. C. S. Schiller (1864-1937) took it as the special 
name of his own version of pragmatism (q.v.), maintaining that 
all philosophic understanding stems from human activity and re- 
affirming Protagoras’ contention that “Man is the measure” against 
what he called the “intellectualist” philosophies, whether repre- 
sented by Plato, by Hume or by the idealists of his own time. The 
“new humanism” of Irving Babbitt (g.v.) was very different, being 
a reaction in favour of classical order against romanticism and 
naturalism, not only in their literary but also in their wider aspects. 
See also references under “Humanism” in the Index volume. 

HUMANITIES, a group of educational disciplines distin- 
guished in content and method from the physical and biological 
sciences and, if less decisively, from the social sciences. The group 
includes language and literature in each of their principal examples 
(ancient and modern), the fine arts other than literature, philoso- 
phy, at least in its more traditional divisions, and, to a less clearly 
defined extent, history, where the boundary between the social 
sciences and the humanities is most debatable. These are the 
core of the humanities and are sometimes organized as a school or 
division in the modern university. 

The humanities are studies which centre attention on the life of 
man. But this does not by itself serve to distinguish them from 
biology, a natural science, if it directs its attention to man; or from 
politics, a social science (for man, as Aristotle said, is a political 
animal) ; or even from religion (for man, as Edmund Burke added, 
is a religious animal). It is true, however, that as early as William 
Caxton (1422-91), humanity was distinguished from divinity, as 
the one dealt with man on the merely human level (or in the order 
of nature), and the other embraced the whole scheme of revealed 
religion (or the order of grace) ; and this distinction remains signif- 
icant. Though the humanities stand committed to no particular 
philosophy or creed, they assume the possibility of distinguishing 
with some sharpness between man and the rest of nature, and be- 
tween the human and the supernatural. These two facts, taken in 
conjunction, mean that at different times or by different schools 
the humanities may be brought into some relation with naturalism 
(as in the more pagan forms of Renaissance and subsequent 
humanism) or with religion (as in the Christian humanists of the 
same and succeeding periods). Cicero’s use of the term humanitas 
leads to the question of meaning in another way. In its most gen- 
eral sense kumanitas signified for him the qualities, feelings and 
inclinations proper to mankind and was from the first not descrip- 
tive only, but normative in function. From the general it de- 
veloped two special senses. It came to connote humane feelings 
and the conduct toward others which they dictated: gentleness, 
consideration, good manners—in a word, much that was to be in- 
corporated in the ideal of the gentleman and to become, thereby, 
the second aim of a liberal education as formulated by John Henry 
Newman (q.v.) in Idea of a University (1852). Humanitas also 
came to connote intellectual cultivation and the training that 
produced it, or (in the language of Newman) the process and 
primary end of liberal education. Since, for Cicero, education 
reached its goal in the production of the orator, the principal 

acquisition and instrument of training was literature in a wide 
sense, and the outcome of intellectual culture was weight, precision 
and effectiveness of utterance. Humanitas was coupled with litera- 
ture or study or came to stand for them, in such phrases as literae 
humanitatis and in omni recto studio atque humanitate versari 
(“to be versed in all true study and humanity”). No wonder in- 
humanitas was for Cicero a synonym for barbaria. For the hu- 
manists of the Renaissance, humanity, partly through the direct 
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influence of Cicero, retained these connotation: 
them, as for him, Greek and Latin literature was th 
knowledge, wisdom and eloquence, the humani 
guages and literatures of ancient Greece and Ron 
cluding of course philosophy, history and ora 
belles-lettres)—the meaning preserved in such p 
humaniores (Oxford) and professor of humani 
Edinburgh. All the meanings discussed here havı 
on the term humanities as applied to the group of 
at the outset. The extension and differentiati 
the emergence of new methods, since the 17th ce 
had their influence. ‘ 
In European universities language has ceased 
Latin and the ancient languages of the near east; 
include the modern languages, with. (as is natural) 
tion to the mother tongue of the student, and has 
territory to take in the Slavic and the far-eastern] 
The historical and comparative study of language: 
guistics have approximated in their aims and 
science and, further, have discovered common 
social sciences as psychology, anthropology and 
in another department, the study of language 
treated not as science merely, but as the att of 
here the tradition of the humanities and the empha 
tive functian clearly persist. The cumbersome 
ancient rhetoric has been largely abandoned ( 
new techniques), but something of the underlyi 
that effective expression depends on a trained a 
tellect and sensibility and is their ultimate sign) 
Literature—Literature, which is still, as 
servative definitions suggest, the core of the hun 
pace with the extension of the field in language: 
guages have given access to additional literatures, 
value; and here, too, new methods of study andn 
other disciplines have been discovered and 
remarkable how many of the essential metho 
were already foreshadowed in the De Ratione Sh 
in the 16th century, And indeed the tradition 
the study of the classics has continued to exel 
influence; in the wide definition of literature cem! 
tending beyond, belles-lettres (as in Matthew Am 
and Science”); in the concentration upon 1 
acknowledged masterpieces so that, in one vil 
meant was to add Dante to Virgil, Milton to 
Sophocles, Gibbon to Thucydides, Bacon to Ar 
Cicero; and in the connection, fairly steadily maini 
ture and language—sometimes reduced to the d 
grammarian but capable of being reinvigorated, 
temporary criticism. The training ground in litera 
increasingly shifted from the classics to modern 
especially to whichever is for the student the 
mother tongue; with this last (which of course D 
cline in linguistic studies, despite the extension 0 
methods) may be associated courses in ancient 
literature in translation. Such courses while 
nection with language do at least bear witness tO 
literature itself, as also does that other experi 
liberal education, in whole or in part, on a Sys 
“great books” of literature in its widest ex! 
classics of philosophy, history, politics and 
science. Literature thus conceived (that 1S5, & 
that it shall be addressed to the general reader 
a certain significance of content and distinction Of 
comes a great meeting place of subject matters: 
In its stricter definition as belles-lettres, literati 
the principal or only representative of the aes 
cation. There has been added the academic ( 
historical) study of the fine arts, and especial 
music. The latecomers have immensely SU 
manities on the aesthetic side, have supplemen! 
the study of literature and have been able in 
some methods of which literature has been 
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Philosophy and History.—The two remaining divisions of 
the humanities, philosophy and history, possess their own ap- 
propriate subject matters but are unique in also providing dis- 
tinctive methods which can be applied to other subjects. For a 
century and a half, historical method has increasingly dominated 
all branches of humanistic study and research, though, especially 
in literary criticism, there is some reaction against it based on an 
avowed desire to contemplate the work in itself and therefore in 
isolation. One may question how effective and lasting this reac- 
tion can prove, since so many of the materials of humanistic study 
belong to the past and demand their historical settings and ex- 
planations. Historical method has, of course, been applied outside 
the humanities and especially in the social sciences where history, 
because its special subject matter has so often been political, 
holds also an important place. But history in other of its depart- 
ments has close affinities with the humanities: historical biography 
may be regarded as a form of literature, historiography as part 
of the theory of literature and indeed of knowledge, and the 
hilosophy of history, from Hegel to Arnold Toynbee, as a branch 
of philosophy. 

In the subdivision of subjects and distinction of disciplines, 
hilosophy has lost psychology to the social (or perhaps, rather, to 
the natural) sciences and has come to share the theory of govern- 
ment with political science and the history of ideas with literature; 
ut a large and vastly important territory remains its undisputed 
ossession, including metaphysics, ethics and the history of 
hilosophy in general. Moreover, philosophy has manifold con- 
tracts with other disciplines. Like history it includes, as well as 
a subject matter, a method applicable to a wide range of subjects 
which it can thus, in a sense, appropriate. Commanding as it 
does the theory of knowledge in general, it deals on the theoretic 
evel with aesthetics and the kind of knowledge involved in the arts 
and also with logic and the kind of knowledge involved in the 
sciences and social sciences. j 

Finally, philosophy, and it alone, is equipped to synthetize, still 
on the theoretic level, data supplied by all the other departments 
of the humanities and by the sciences and the social sciences as 
well, There is in the modern university a need, more often rec- 
ognized than adequately met, for giving to the nonspecialist some 
insight into the philosophy and history of science, and such a 
course of instruction evidently requires the techniques of both 
philosophy and history or, in other words, the co-operation of the 
humanities, since its real subject would be the bearings of science 
on the life and thought of man. 

Well into the rgth century the humanities, still mainly repre- 
sented by Greek and Latin, constituted with mathematics the staple 
of liberal education, The roth century, which witnessed a great 
expansion of and within the humanistic disciplines, also witnessed 
the inevitable loss of their monopoly before the advance of the 
sciences and social sciences. These disciplines have indeed brought 
Within the scheme of formal education knowledge essential to an 
Understanding of the world we live in and useful for various 
Practical ends; but (as Matthew Arnold observed in “Literature 
and Science”) science is apt to content itself with the steady ac- 
cumulation of knowledge, while the humanities have failed unless, 
in addition, they bring some accession of wisdom, some recog- 
Nizable cultivation of intellect, imagination and sensibility, and 
Some preparation for what the Greeks called the good life. This 
conception of the humanities and their role is true to the tradition 
tom Cicero onward; but it sometimes invites misapprehension. 
; There has been a widespread feeling in the 2oth century that the 
etreat of the humanities in education may have gone too far and 
tesh demands have been made upon them. Schemes of “general 
tducation” in some U.S. universities have apportioned time and 
ee between the humanities, the sciences and the social sciences 
me tinctive areas and forms of knowledge. In these schemes 
ik S has been perhaps a tacit assumption, little supported by the 

adition of the humanities, that their concern is wholly with man 
as an individual and not at all with man as a social being. Nor do 
aes Varied subject matters easily lend themselves to an effort of 

ited presentation, under what is in effect a new academic subject, 
lesignated “Humanities.” Though not without its possible uses 
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in general education, this effort is also a departure from the tradi- 
tion of the humanities and carries some threat to the integrity of 
the separate subjects. 

The gravest danger in the demands made upon the humanities, 
and the opportunities opening before them, lies in the possible 
misapprehension regarding their role, hinted above, and what that 
role entails. This misapprehension, in a word, is to suppose that 
the humanities can reach their end by indoctrination concealed as 
intellectual discipline. If the humanities are indeed normative, if 
they mold the mind and sensibility of the student and bring an 
accession of wisdom, it is by virtue of their subject matter, of the 
ideas which they present or evoke and the experiences to which 
they give him entry; and these ideas and experiences achieve their 
full effect only as they are examined critically, evaluated, and by 
the student made his own. See also EDUCATION, HISTORY OF; 
HIGHER EDUCATION; UNIVERSITY. (A. S. P. W.) 

HUMAN NATURE. Man has a nature, widespread and per- 
sistent, that is obviously characteristic of his kind and notably 
different from the natures of other living things. Yet there is 
no generally acceptable account including all principal aspects 
of this nature as one whole. The nature of man is familiar, im- 
pressively unique and almost indescribable. Common experience 
meets it daily; every considered system of thought or action de- 
clares or implies some view of it; none of the scholarly or scientific 
disciplines presents it in terms of all that common sense recognizes 
init. 

Different meanings have been attached to the phrase “human 
nature.” Most commonly it refers to an original, inborn nature 
characteristic of all men or of this particular man or these par- 
ticular men. So understood, “human nature” is man’s special form 
of that which is biologically inherited in any and all species. It is, 
of course, an abstraction or inference, for very early it combines 
with “environment,” and from the effects of experience becomes 
something else. This original, inborn, never directly observed 
nature has been variously conceived: as composed of distinguish- 
able dispositions to specific behaviour (reflex and instinct); as 
powers or faculties of the mind; as something greatly or even 
infinitely plastic, or empty and formless. 

Of those who see man’s inborn nature in this last way, some have 
come to identify “human natures’—now plural—with the par- 
ticular unique manifestations of mankind in local groups; each 
traditional group, or culture, has its own human nature, and no 
nature true of all peoples in this view can be asserted. 

Similar to this conception in its identification of “human nature” 
with what is acquired through experience is that conception which, 
in contrast to the foregoing, asserts the reality of an acquired 
nature that is widespread or even universal. “Human nature” is 
then taken to be a resultant of man’s characteristic experiences in 
any and all societies so far. Everywhere he lives and has lived in 
groups with similar basic necessities and activities, has known 
intimate and personal relationships, has recognized differences 
between people close to him and of his own kind, and other people 
farther away and of another kind. And so on. Those who so 
think of man’s nature attempt to describe the states of mind and 
feeling that underlie the great local differences and that are every- 
where similar. 

Of these three principal ways of conceiving man’s nature—as 
defined or vague inborn potentiality or necessity; as knowable 
only in its locally developed special forms; as a nature universally 
acquired or developed and common to all—various combinations 
can and have been made. For example, the Freudian view of 
man combines the first and third. 

The view adopted as to what man is, essentially and generally, 
is connected with the thinker’s moral judgments and with his 
position as to the possibilities and the methods of action and re- 
form. He who strongly believes in the power of education or of 
learning or of conditioned response conceives of original nature 
as very modifiable. He who takes a pessimistic view as to the 
elimination of such man-caused evils as war and crime is likely 
to think of these mischiefs as rooted in particularities of an un- 


alterable inborn nature. 
In the everyday experience of the ordinary person the nature of 
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man presents itself as states of mind and feeling, and as character- 
istic action, in or by the people he meets and deals with. He 
comes to know human nature through the persons he knows, their 
characters and conduct. Behind what they do he comes to recog- 
nize qualities that often do not surprise him: they are what he 
comes to expect of other human beings and not of cows or horses. 
People are proud, sensitive, eager for recognition or admiration, 
often ambitious, hopeful or despondent, selfish or capable of 
sacrifice of self. They take satisfaction in their achievements, 
sometimes feel guilt or shame, have within them a something 
called a conscience, are loyal or disloyal. The common-sense 
view of human nature sees it not as innate and inferable from 
certain behaviour, but as present, however originating, in the con- 
duct of grown people all the time. This is that kind of human 
nature from which Walt Whitman turned away when he said he 
would live with the animals because 


They do not sweat and whine about their condition; 

They do not lie awake at night and weep for their sins; 

They do not make me sick discussing their duty to God; 

Not one is dissatisfied—not one is demented with the 
mania of owning things; 

Not one kneels to another, nor to his kind that lived 
thousands of years ago... . 


This is the common conception of human nature that has given 
rise to ideas—however differently defined—of the inhuman and the 
superhuman, It implies a probable range of conduct that is “just 
what you expect” of people; conduct beyond that range is held to 
violate or exceed the normal expectancy. 

These common attributions of man’s nature as human are vari- 
ously made so as to include or exclude some people but not others. 
More remote and exotic peoples may be denied full inclusion: they 
are “really not quite human,” On the whole, persons who have 
experience and acquaintance with man’s nature as seen in customs 
and institutions very unlike their own tend to recognize in such 
alien peoples a humanity common with their own. On the whole, 
in the course of history, the popular category “human beings” 
has widened, including more and more people, and recognizing 
local variants as nevertheless only variants of common humanity. 

This view of man’s nature is that which is developed and deep- 
ened through experience with persons and their conduct. The 
acquaintance and understanding are gained in part through imagi- 
native works of the mind: biography, letters, novels, drama. 
Literature is the great storehouse from which to draw experience 
of the human. It provides a variety and scope that direct ex- 
perience cannot. In meeting human beings in literature the reader 
encounters that same question as to the local and special, and the 
widespread or universal, about which the systematic thinker, 
disciplined in a science or in philosophy, feels he must consider. 
Do the people presented in the Greek tragedies have the same hu- 
man nature as those shown us by Shakespeare? In reading War 
and Peace and The Tale of Genji we seem to see a human nature 

hat is both different and the same. Though such impressions as 
o the universality and the variability of humanity do not submit 
to the procedures of a behavioural science, for those who think 
about them they seem to deepen and refine opinions, however im- 
perfectly definable, as to the nature of man. 

The fragmentation of knowledge as it touches on the subject 
“man” appears to have gone very far, This has often been re- 
marked: “We have discarded eternal man and cut mutable man into 
pieces to be enquired into by different sciences, each of which claims 
autonomy. The pieces fit into one another less and less. A rela- 
tively immutable remnant, called human nature, is left to the care 
of a biology that speaks the language of physics and chemistry. In 
this language the animal we call Man is meaningless to himself.” 
(Kurt Riezler, Man: Mutable and Immutable, p. vii, Henry Reg- 
nery Company, Chicago, 1951.) For the most part Britannica’s 

articles present knowledge as it has got itself organized in science, 
scholarship and the arts. The formal disciplines—and here the 
scientific disciplines are especially in mind—have come to deal with 
those aspects of man’s nature which lend themselves to organized 
method and more or less precise formulation. The subject matter 
“man” is not presented to the reader in any one article that would 
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presume to say all that is important about th 
and separated articles relating to man, most 
topic from the point of view of some specialized 
For the biological side of man’s nature, see 
Lire, ORIGIN oF; ANATOMY (ARTICLES oN); Ec 
oLocy (ARTICLES ON). For a discussion of con 
CIVILIZATION AND CULTURE; also, articles on 
such as ANDEAN CIVILIZATION; and sections 0 
in the articles cited in History (ARTICLES 
ARCHAEOLOGY (ARTICLES ON); ANTHROPOLO 
PHILOSOPHY (ARTICLES ON); PsycHoLocy (ART 
RELIGION (ARTICLES ON). 
Bmriocraprny.—Hannah Arendt, The Human 
Charles Horton Cooley, Social Organization (4909); ) 
man Nature and Conduct (1922); orth Faris, 
man Nature (1937); Kurt Riezler, Man: Mutab 
(1950). For bibliography, see also Robert Redfiel 
Human and the Culturally Variable,” The Journal of 
vol. x, no. 3 (July 1957). wh 
HUMAN RIGHTS. One of the main purp 
system is to protect the individual against opp 
the rights of individuals are protected on 
federations there is, in addition, federal machin 
tection. In some cases, if no protection can be fi 
recourse may be had to appropriate internation 
History.—The first international rules and 
protection of human rights were developed in 
foreigners against abuse by local authorities. 
tribunals and claims commissions throughout | 
established certain minimum standards for all 
the treatment of aliens, If a citizen of one natio 
because of a violation of one of these standards 
or an official of another nation, the violating nati 
pay reparation to the alien's nation. a 
A series of treaties concluded after World M 
several European countries special obligations for 
of racial, religious and national minorities, 
League of Nations to supervise the execution of 
(See Minorities.) fy 
While international law does not usually di 
between a country and its citizens, this rule c 
a nation’s treatment of its population viola 
humanity and justice or shocks the conscience 0} 
in the course of the roth century, trade in Afri 
be generally condemned and following the 
ties in the middle east various remedial meas 
western nations. It was, however, the ruthless 
regime and the wholesale slaughter by the 
and inhabitants of occupied territories that brol 
spread insistence that human rights must be in 
tected. t 
Charter of the United Nations.—At the 5% 
ference of 1945, many delegations urged the inclu 
concerning human rights in the charter of the 
some proposed even that a detailed declaration 0 
rights be appended to the charter, While the 
sidetracked on the ground that such a declarati 
drafting and there was no time for it at the conte 
did contain seven specific references to human 
The preamble to the charter reaffirms fi 
human rights,” and art. 1 lists among the purpe 
Nations: “To achieve international cooperation 
and encouraging respect for human rights and 
freedoms for all without distinction as to Tal 
religion”; similar provisions are contained in the 
ments of purposes in art. 55 and 76 of the chi 
respectively, with economic and social co-operal 
ship. The general assembly was empowe! 
and make recommendations for the purpose of 
realization” of these rights and freedoms; 
Social council was authorized to make reco 
purpose of “promoting respect for, and observan 
and freedoms and to set up a special commissit 
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tion of human rights” (art. 13, 62 and 68). Finally, all members 

pledged themselves “to take joint and separate action in coopera- 

tion with the organization for the achievement” of “universal re- 
spect for, and observance of, human rights and fundamental free- 
doms for all without distinction as to race, sex, language or 
religion” (art. 55 and 56), 

It may be noted that none of these provisions defined in precise 

terms the meaning of the phrase “human rights and fundamental 

" freedoms,” and that the task of the United Nations was limited to 
“promoting” and “encouraging” respect for, and observance of, 
these rights and freedoms. Consequently, it was argued that these 
provisions did not create any definite obligations and that the 
United Nations might not enforce them until they had been prop- 
erly defined by supplementary instruments. It became ‘important 
therefore to prepare such a definition immediately, and the United 
Nations Commission on Human Rights was entrusted with the 
preparation of two separate instruments: a declaration of gen- 
eral principles and a treaty containing binding obligations (the 
so-called Covenant on Human Rights). 

Universal Declaration of Human Rights.—The declaration 
completed by the commission in June 1948 was adopted, after a 
few changes, by the general assembly at its Paris session on 
Dec, 10, 1948, by unanimous vote (the six members of the Soviet 
bloc and Saudi Arabia and the Union of South Africa abstained). 
The declaration was proclaimed by the assembly as “a common 
standard of achievement for all peoples and all nations, to the end 
that every individual and every organ of society, keeping this 
Declaration constantly in mind, shall strive by teaching and edu- 
cation to promote respect for these rights and freedoms and by 
progressive measures, national and international, to secure their 
universal and effective recognition and observance.” 

The declaration contained general definitions not only of those 
principal civil and political rights recognized in democratic consti- 
tutions, but also of several so-called economic, social and cultural 
tights. To the first group belong such rights as: life, liberty and 
the security of person; freedom from arbitrary arrest, detention 
or exile; right to a fair and public hearing by an independent and 
impartial tribunal; freedom of thought, conscience and religion; 
and freedom of peaceful assembly and association. Among the 
new items in the declaration were: right to social security; right 
to work; right to education; right to participate in the cultural 
life of the community; and right to enjoy the arts and to share 


in scientific advancement and its benefits. 
Effect of the Charter and the Declaration.—The effect of 


the declaration is not entirely clear, On the one hand Charles 
Malik of Lebanon, one of its chief draftsmen, stated that the 
Principles embodied in the declaration represent “what my govern- 
ment pledged itself to promote, achieve and observe” when it 
Signed the charter, and that “the declaration continued and in a 
Way supplemented the charter, and could not therefore be con- 
sidered a mere resolution.” (United Nations, These Rights and 
Freedoms, p. 15 (1950); General Assembly, Official Records of the 
Third Session, pt. ii, “General Committee,” p. 32.) On the other 
and, another of its authors, Mrs. Franklin D. Roosevelt (United 
tates), expressed the view that the declaration “is not a treaty; 
4 'Snot an international agreement. It is not and does not purport 
0 be a statement of law or of legal obligation.” The middle view 
Would Seem to be that the declaration, though not a binding instru- 
ment itself, makes more precise the obligations previously con- 
tracted in the charter. 
Whether the charter itself has any binding force within the 
pote which are members of the United Nations, and whether its 
al ct was strengthened by the adoption of the declaration, were 
sane disputed points, In Sei Fujii v. California (38 Cal. ad 718, 
is P.2d 617, 1952), the supreme court of California held that 
charter and the declaration were not self-executing and that 
<i could not therefore invalidate the California Alien Land law 
ah forbade the acquisition of land by aliens. (The court held 
e law invalid, however, on other grounds.) i 
aes the other hand, the general assembly considered that the 
ter obliged members to “promote” human rights and con- 
¢mhed those who violated such rights. It held, for instance, that 
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certain legislative acts of the Union of South Africa were ‘con- 
trary to the charter and the Universal Declaration of Human 
Rights” (resolution 719 [viii] of 1953); and that measures taken 
by the Soviet Union to prevent Russian wives of citizens of other 
nationalities from leaving the union with their husbands were “not 
in conformity with the charter” (resolution 285 [iii] of 1949). 

Covenants on Human Rights.—To ensure further the en- 
forcement of national obligations with respect to human rights, 
the UN general assembly requested the Commission on Human 
Rights to prepare in treaty form two covenants, one dealing with 
civil and political rights and the other with economic, social and 
cultural rights. While the primary purpose of both covenants was 
to spell out in great detail the rights outlined in the declaration, 
they were intended also to provide more effective enforcement. 
For instance, nations accepting the covenant on civil and political 
rights would be obliged to adopt such legislative measures as 
might be necessary to give effect to the rights recognized in that 
covenant; and to ensure that any person whose rights were violated 
should have an effective remedy and that the competent authori- 
ties should enforce such remedies when granted. On the other 
hand, a party to the covenant on economic, social and cultural 
rights would be bound only to take steps to the maximum of its 
available resources, with a view to achieving progressively the 
full realization of the rights recognized in that covenant. Many 
difficulties were encountered in the drafting of the two covenants, 

Protection of Human Rights in Europe.—Enforcement of 
human rights does not depend solely on the United Nations. Un- 
der the auspices of the Council of Europe, for instance, the nations 
of western Europe put into force the European Convention on 
Human Rights of Nov. 4, 1950 (together with a supplementary 
protocol of March 20, 1952). A European court of human rights 
was established in 1959 to enforce this convention, and individuals 
were allowed to bring complaints in the form of petitions to a 
European commission of human rights. Effective measures were 
thus provided for direct international protection of human rights. 

See also CIVIL LIBERTIES, 

Brsriocraeny.—Arthur N. Holcombe, Human Rights in the Modern 
World (1948) ; H. Lauterpacht, International Law and Human Rights 
(1950) ; Pieter N. Drost, Human Rights as Legal Rights (1951) ; James 
F. Green, The United Nations and Human Rights (1956) ; United Na- 
tions, The Impact of the Universal Declaration of Human Rights 
(1953) ; United Nations, Yearbooks on Human Rights (annually from 
1946). (L. B. Sw.) 

HUMAN SACRIFICE is the offering of the life of a human 
being to a deity. This article describes the incidence of human 
sacrifice; for a fuller discussion of sacrificial motives and their im- 
plications see SACRIFICE. 

Human sacrifice has been most widely adopted by agricultural 
rather than by hunting or pastoral peoples. In particular, sacral 
kings (considered to embody gods of vegetation) were sacrificed 
when their vigour declined in order to prevent reciprocal effects 
on soil fertility; or sometimes a substitute was assigned divine 
status for a period of time and then put to death, 

Africa.—Human sacrifice has been widely, if rather sporadi- 
cally, adopted mainly in connection with fertility ritual and the 
cult of the dead, For example, at the festival of new yams in 
September among the Ashanti about 100 victims, usually criminals 
reserved for the purpose, were sacrificed as a first-fruit offering. 
The chiefs also killed slaves and placed their heads in the hole out 
of which the new yams were taken, In Nyasaland and Uganda, 
where human sacrifice was connected with ancestor worship, some 
of the slaves of the deceased were buried alive with him, or they 
were killed and laid beneath him in his grave. The Dahomey 
(q.v.) made especially elaborate sacrifices at the death of a king. 
(See also Heap-HuNTING.) 

America.—In Mexico the belief that the sun needed human 
shment led to sacrifices in which as many as 20,000 victims 
perished annually in the Aztec and Nahua calendrical maize ritual 
in the 14th century a.D. (see Aztec), In Peru a modified form of 
the rite occurred, and the Incas confined holocausts to the accession 
of a ruler (see ANDEAN CIVILIZATION). In North America human 
sacrifice was sporadic among the Skidi Pawnee, the Natchez, the 
Iroquois and the Huron and in the Pueblo region; as late as 1838 
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the body of a Pawnee girl was cut to pieces and taken to fertilize 
the newly sown crops. 

Ancient Egypt, Mesopotamia and Palestine.—The slaying 
of prisoners of war was a common custom. Classical writings sug- 
gest that in Egypt human sacrifice also was not unknown—a sug- 
gestion confirmed by excavations, for instance of a 1st-dynasty 
burial at Abydos where numerous servants had been interred with 
the rest of a princess’ funerary equipment in order to provide her 
with a retinue in the next life. In Mesopotamia the only similar 
examples are the Sumerian royal tombs at Ur (c. 3000 B.c.). The 
Babylonians and Assyrians held a negative attitude to life after 
death, which necessarily discouraged human sacrifice at funerals, 
but it probably occurred at other times; an Assyrian document of 
the 7th century B.c. refers to the burning of children reminiscent 
of the Hebrew sacrifices to Moloch (g.v.) before the reforms of 
Josiah in the same century (II Kings xxiii, 10). Excavations, for 
example in Gezer and elsewhere, reveal that the Canaanites fre- 
quently sacrificed children at the foundation of important build- 
ings, and the Israelites apparently adopted this practice under their 
influence (I Kings xvi, 31-34). Human sacrifices were offered in 
return for victory by the Israelites (cf. the vow of Jephthah in 
Judg. xi, 30 ff.) as well as by their enemies (II Kings iii, 27). The 
story of Isaac (Gen. xxii, 1-19), based on a legend of a sanctuary 
where rams had been substituted for human victims, confirms that 
such sacrifices were once thought acceptable to Yahweh. 

Iran, India and the Far East.—In the 6th century B.C., Zo- 
roaster opposed all sacrifice but it is possible that even human 
sacrifice later recurred among his followers. According to the 
Yajurveda, it was practised in Vedic India and continued spas- 
modically among the Hindus, especially the followers of Kali 
(q.v.), until the 19th century. Thus, until the custom was aban- 
doned under British rule, a male child was sacrificed to Kali every 
Friday evening at a shrine dedicated to the goddess in the Shivaite 
temple at Tanjore. In Japan human sacrifice to natural deities 
and at burials seems to have been abandoned in the early middle 
ages; in ancient China the king’s retinue was commonly buried 
with him and such interments continued intermittently until the 
17th century. 

Greece and Rome.—Human sacrifice was not condoned in clas- 
sical Greece; e.g., Aeschylus in the Agamemnon condemns the 
sacrifice of Iphigenia. Some rites, however, may have originally 
required human victims, for instance that in which the Maenads 
of Thrace and Phrygia killed and devoured a bull, or goat, which 
was believed to be an incarnation of the god Zagreus (Dionysus) ; 
and when calamity threatened human sacrifice may still have oc- 
curred—Plutarch records that in 480 B.c. three prisoners were put 
to death before the battle of Salamis (Themistocles, 13). Simi- 
larly Roman writers considered the practice a repulsive one, and 
the infrequent instances of it probably resulted from Etruscan or 
other foreign influences. Among the rites that are sometimes 
supposed to have derived from human sacrifices are the ver sacrum, 
in which at times of national peril the total progeny of one spring 
were dedicated to Mars, the animals being sacrificed and the chil- 
dren banished (Strabo, Geographica v, 250); and the annual 
Argei (qg.v.) rite, in which straw puppets commonly thought to 
represent elderly citizens were thrown into the Tiber (Ovid, Fasti 
v, 621 ff.). 

Ritual Murder Canard.—A belief that human sacrifice was 
practised by unofficial and esoteric cults persisted in the Roman 
empire. In the 2nd century A.D. Christians were charged with con- 
suming sacrificial victims at nocturnal feasts, and the Montanists 
were similarly accused. From the 12th century onward it was 
maintained that the Jews sacrificed Christian children at the Pass- 
over. In 1144 a young boy, William of Norwich, was said to have 
been crucified, and, in spite of the lack of evidence, the story 
spread and marked the beginning of a long series of anti-Semitic 
persecutions throughout Europe. In the next- century little St. 

Hugh of Lincoln was said to be a victim. Even in the 19th cen- 
tury 42 charges of ritual murder are recorded, one of the most 
famous being that which took place at the Hungarian village of 
Tiszaeszlar in 1882 and became the subject of Arnold Zweig’s 
drama Die Sendung Samaels (1918). In 1911 the Russian gov- 


HUMAYUN—HUMBER 


ernment prosecuted a Jew, Mendel Beilis, and alth 
eventually acquitted the legend revived sporadically 
Europe and Poland and, under Nazi influence, in Germar 
Czechoslovakia. With modern legal methods, all such 
have come to trial have been proved to be wholly unfo 
many Christian writers and theologians, including a dozen 
beginning with Gregory X in the 13th century, have ref 
ritual murder charge against the Jews. The classical 
the subject was written by H. R. Strack, regius professor 
ology at the University of Berlin (The Jew and Human Sq 
1909). It appears to be impossible, however, to stampo I 
libelous canard. i 
BrsviocraruHy.—Bernardino de Sahagún, A History of A 
ico, Eng. trans. by F. R. Bandelier (1932) ; C. de Molina, 
los jåbulas y ritos de los Incas (1916) ; R. A. S, Macalister, The 
tion of Gezer (1912); J. Campbell, Thirteen Years Service Ai 
Hill Tribes of Khondistan (1863) ; L. R. Farnell, The Cults of i 
States, vol. v. (1909) ; C. L. Woolley, Excavations at Ur (1954): 
Fowler, Roman Festivals of the Period of the Republic (1899 
Bowdich, Mission From Cape Coast Castle to Ashantee (18 
Hastings (ed.), Encyclopaedia of Religion and Ethics, vol, 
J. G. Frazer, The Golden Bough, part iv, vol. 2 (1914), part y, 
(1912). For Jewish ritual murder charges, see “Blood Ao 
The Jewish Encyclopedia, vol. iii, pp. 260-267 (1903), and 
Universal Jewish Encyclopedia, vol. ii, pp. 407-410 (1940), bol 
bibliography. ( 
HUMAYUN (1508-1556), second Mogul ruler in 
born at Kabul on March 6, 1508, and succeeded to the Ind 
quests of his father Babur (g.v.) in 1530. Humayun inh 
hope rather than the fact of empire as the Afghans and] 
were merely chastened but not reconciled to Mogul sup 
their defeats at Panipat, Khanua and the Gogra. Bah 
of Gujarat encouraged by Afghan—and Mogul—emigrés ch 
the Moguls in Rajasthan, and although Humayun occupied! 
in 1535, the danger from Gujarat only ended with Bahadut 
in 1537. Meanwhile the Sur Afghan, Sher Shah, had so 
dated his power in Bihar and Bengal that he was able 
Humayun at Chausa in 1539 and Kannauj in 1540 and 
from India. The Safawid Shah Tahmasp gave Huma; 
and provided him with troops wherewith to capture K 
1545. From his unfriendly brother Kamran, Humayun 
Kabul finally in 1550 and by Jan. 1555 was able to re 
dustan and defeat the Sur forces at Sirhind in June 1555: 
was occupied in July. On Jan. 27, 1556, Humayun wis 
injured by falling (probably under the influence of opium 
the roof staircase of his library in Delhi. x 
Humayun, indolent and volatile, followed his fathers 
of cultured knight-errantry, better at leading loyal reta 
adventure to adventure in politically uncharted territo 
consolidating an empire. He was a poet anda patron of 
and of painting. His tomb at Delhi is one of the 
monuments. He was succeeded by his son Akbar (qa) 
See Ishwari Prasad, The Life and Times of Humayin U 


HUMBER, an estuary on the east coast of England 
the Ouse and Trent, separates the counties of Yorks! 
colnshire, which are linked by ferry at Hull (Kingston U 
For 18 mi. it flows east by north reproducing the co 
earlier consequent stream which followed the gener 
dip, and cuts between the chalk Yorkshire and Lincolns 
along a line of faulting and folding. The gap thus fom g 
wide, was the site for the bridge authorized by act A jal d 
1959. A channel in the chalk buried beneath the glac m 
of Holderness continues eastward, but below Hull naa 
85° into a southeasterly course of 19 mi. which orig {rot 
the river Hull, as a meltwater stream along the ico 
moraines of Holderness. Seven miles of docks an val 
which first developed on the haven provided by the r 
the outside of the bend which guides a deep 
A slighter reverse curve downstream swings it & G 
ham dock. It then remains midstream, making 
lower, less accessible to large vessels. The 
board surveys, charts and marks the channels and 
dredged channel extends to Goole on the Ouse. T 
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ing 9,550 sqmi., is 4} mi. wide at its head, 2 mi. at Hull, and 7 mi. 
near the mouth where, on Spurn head (q.v.), a dune-capped sand 
and shingle spit 34 mi. long, there is a lighthouse, a lifeboat station 
and a bird observatory. Spring-tide ranges are 184 ft. at Spurn, 
22 ft. at Hull. There is heavy sedimentation from the muddy 
water on to tidal flats, some of which have been made a wild-fowl 
refuge; others have been reclaimed. (G. DE Bo.) 

HUMBERT I (It. Umperro) (1844-1900), king of Italy from 
1878, the son of Victor Emmanuel II (q.v.) and Adelaide, arch- 
duchess of Austria, was born at Turin in Piedmont, capital of the 
Kingdom of Sardinia, on March 14, 1844. He had some education 
in constitutional law from the celebrated jurist P. S. Mancini, but 
for the most part he received the usual severe and rigid military 
education of his house. All his life he was first and foremost a 
soldier, Ignorant and untutored in all matters of culture, his early 
training left him predisposed toward the authoritarian and im- 
perialist policy of a minister such as Francesco Crispi. Entering 
the Army on March 14, 1858, as'a captain, he was present at Sol- 
ferino in 1859 and commanded a division at Custozza in 1866 (see 
ITALIAN INDEPENDENCE, Wars oF). In April 1868 he married his 
cousin Margherita Teresa Giovanna, princess of Savoy, so carrying 
one stage further the unwise tendency of his family toward inter- 
marriage. On Nov. 11, 1869, Margherita gave birth to Victor Em- 
manuel, prince of Naples, afterward Victor Emmanuel ITI of Italy, 

Ascending the throne on the death of his father (Jan. 9, 1878), 
Humbert adopted the style “Humbert I of Italy” instead of Hum- 
bert IV (i.e., of the house of Savoy, as Victor Emmanuel II had 
preferred to remain), The same sensible policy of making the 
monarchy more Roman and less Piedmontese led him to go against 
his father’s wishes and bury him at Rome in the Pantheon and not 
in the royal mausoleum of Superga. He himself always spoke with 
a strong Piedmontese accent, and indeed preferred to use not 
Italian but his own northern dialect, but he did much more than 
his parents to visit other areas of Italy and come in contact with 
other classes than the narrow court aristocracy; fora time he even 
lived in Naples, and there his son was born. 

Compared with the reigns of his grandfather, Charles Albert, 
and of his father, Victor Emmanuel, the reign of Humbert was 
tranquil, at least in its early years. Despite his father’s great 
popularity—to which the less colourful Humbert could never aspire 
—there was a strong antimonarchical opposition which was in- 
herited by the new king. On the left were the republicans and 
Near-republicans who derived from Mazzini and Garibaldi; on the 
right were the clericals who were completely unreconciled to the 
Italian capture of Rome and the papal states in 1870. Humbert 
maintained a firm attitude toward the Vatican and repeatedly 
asserted Italy’s right to permanent possession of the Holy City. He 
and Queen Margherita did their best, with moderate success, to 
Set up a sociable court life in Rome such as had been lacking in 

previous reign, and so to win over Catholic society to the 
new order. Margherita was a strong and ambitious personality, 
indeed the only uncontestably regal character in modern Italian 
history, Although much neglected by her husband, she had a 
Strong influence over him, and used this influence to make the 
Monarchy a powerful ally in politics of the conservative right. 

The royal prerogative was allowed special play in foreign policy 
+h in the appointment of a foreign minister. Humbert approved 
taly’s alliance with Austria-Hungary and Germany, and in re- 
Peated visits. to Vienna and Berlin consolidated the pact. He also 
Tefused to let his governments reduce’ the money spent on arma- 
ments, Latterly he tried to override Parliament in his choice of 
Premiers and became associated with a harsh policy of ruling by 
ont! law. This was met by’ a dangerous upsurge of repub- 
“anism, and on July 29, 1900, Humbert was assassinated at 

onza by the anarchist G. Bresci. (D. M. Sx.) 
LAUMBERT II (Usreerto) (1904—_ ), king of Italy for 35 

Ys in 1946, was born at the Racconigi Castle, near Turin, on 

Dt. 15, 1904, the only son of King Victor Emmanuel IH and 

fen Elena, As prince of Piedmont he was privately educated, 
Pissed through the Royal Military Academy in Turin and was a 

Onel at 26. On Jan. 8, 1930, he married, in Rome, Princess 

arie José, daughter of King Albert I of the Belgians. She bore 
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him four children: Maria Pia (1934), Victor Emmanuel (1937), 
Maria Gabriella (1940), and Maria Isabella (1943). Shortly be- 
fore World War II Humbert was serving as general inspector of in- 
fantry. He was promoted to the rank of Army general in January 
1941 and made marshal of the Italian Empire on Mussolini’s 
recommendation in October 1942. His father appointed him lieu- 
tenant general of the realm on June 5, 1944, and abdicated in his 
favour on May 9, 1946, On June 2, 1946, the Italian people voted 
in favour of a republic (12,717,932 against 10,719,284 votes); 
and on June 14 Humbert flew to Lisbon to join his family. He 
took residence at Cascais under the style of Conte di Sarre, 

HUMBLEBEE: see BUMBLEBEE, 

HUMBLE PETITION AND ADVICE. This was a con- 
stitution devised by the ‘second parliament of the English Pro- 
tectorate (1656) to replace the Instrument of Government (g.v.). 
It was inspired by resentment at the rule of the major generals 
and marked a further return toward the ancient constitution. In 
its original form (March 1657) it offered the title of king to the 
protector, Oliver Cromwell, but this he refused after much hesi- 
tation. In its final form, with the modifications introduced by 
the Additional Petition and Advice (June 1657), it left him the 
title of lord protector, with power to name his successor. It vested 
authority in the protector, a privy council and a parliament of two 
houses, and gave the government an annual revenue of £1,300,000 
of which £1,000,000 was assigned to the upkeep ‘of the army and 
navy. Parliament was to meet at least once in every three years, 
Those who had abetted the rebellion in Ireland, who professed the 
Roman Catholic religion or who had fought against parliament 
and had not afterward given good testimony of their affection 
to the commonwealth were excluded from sitting in either house 
and from voting in the elections for the commons. No one elected 
to the commons was to be excluded except by a decision of the 
house itself. The “other house” was to consist of from 40 to 70 
members nominated by the protector. The 2r members of the 
privy council were to be approved by both houses of parliament, 
whose approval was also required for the dismissal of a councilor 
and for appointments to most of the great offices of state. The 
control of the standing forces by land and sea was shared between 
the protector and parliament or, when parliament was not sitting, 
between protector and council; and the treasury was to account 
to parliament for the £1,000,000 allotted to these forces, The 
revenue of £1,300,000 per annum was not to be altered, nor were 
any other taxes to be raised, without consent of parliament. 
Finally, protector and parliament were to agree upon and “recom- 
mend” to the people a confession of faith “according to the rule 
and warrant of the scriptures”; but religious toleration was prom- 
ised to all, with the serious qualification “that this liberty be not 
extended to Popery or Prelacy or to the countenancing such who 
publish . . . blasphemies or practise or hold forth licentiousness 
or profaneness under the profession of Christ.” (R. B. Wa.) 

HUMBOLDT, (FRIEDRICH HEINRICH) ALEXAN- 
DER, FREIHERR VON (1769-1859), German naturalist and trav- 
eler, the first exponent of the classical period of physical geog- 
raphy and biogeography, Best known for his work on the oceanic 
current off the west coast of South America which was named after 
him, he was said to be, next to Napoleon, the most famous man 
in Europe. He was born in Berlin on Sept. 14, 1769, the son of a 
Prussian nobleman and younger brother of the philologist Wilhelm 
von Humboldt (q.v.). After the death of his father in 1779 he 
was educated privately, before attending the University of Göt- 
tingen and the Mining academy of Freiburg. A journey along the 
Rhine and through the Netherlands to England and Paris with 
Georg Forster, the companion of Cook on his second voyage and 
an ardent republican, strengthened Humboldt’s liberal, humani- 
tarian idealism and wakened his romantic inclination to the tropics. 

In his first essay (Mineralogical Observations on Basaltic Rocks, 
1790) he upheld the theory of the Neptunists that nearly all rocks 
were formed as precipitates from water. His researches into the 
subterranean vegetation of the mines of Freiburg (Florae Fri- 
burgensis Specimen, 1793) led him to the assumption of a vital 
power and to a contribution to Schiller’s periodical, Die Horen, a 
philosophical allegory entitled Die Lebenskraft, oder der rhodische 
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Genius (1795). Meanwhile, Humboldt had been appointed as- 
sessor of mines and, subsequently, director of mines in the Prus- 
sian principality of Bayreuth (Franconia), where he occupied 
himself with research (he discovered the local magnetic declina- 
tion of rocks), technical inventions and social reform (he founded 
a school of mines and improved the miners’ conditions), and where 
he was entrusted with his first diplomatic mission. During 1792- 
97 he traveled to the salt-mining regions of Bavaria, Austria and 
Galicia, and to Vienna, northern Italy and Switzerland, and be- 
came acquainted with A. Volta, R. P. Pictet and H. B. de Saussure, 
the promoter of scientific alpinism (deriving from De Saussure’s 
work on Mont Blanc). 

Following upon L. Galvani’s discovery of muscular irritability, 
Humboldt carried out extensive experiments upon himself, record- 
ing the results in his Versuche über die gereiste Muskel-und 
Nervenfaser (1797), in which he set out his ideas in the form of 
practical chemistry rather than as speculative ideas. 

In 1794 Humboldt had been admitted to the Weimar coterie 
and thereafter discussed with many of the participants the funda- 
mental problems of science and natural philosophy, his own basic 
assumptions turning toward empiricism. 

After the death of his mother in 1796 he was able to travel ex- 
tensively. From Paris he left for Marseilles with Aimé Bonpland, 
the botanist, hoping to join Napoleon in Egypt, but they eventually 
went to Madrid, where the unexpected patronage of the prime 
minister, Mariano de Urquijo, determined them to make Spanish 
America the scene of their explorations. 

In 1799 they sailed in the “Pizarro” from La Coruña, stopped for 
six days at Tenerife for the ascent of the peak, and landed at 
Cumaná. There, on the night of Nov. 11-12, Humboldt observed 
a meteor shower which forms the starting point of modern knowl- 
edge of the periodicity of the phenomenon. He proceeded thence 
to Caracas, and in 1800 he left with Bonpland to explore the 
course of the Orinoco, In four months he discovered 1,725 mi. 
of wild and uninhabited country, confirmed the existence of a link 
between the drainage of the Orinoco and the Amazon and studied 
plant and animal life of the savannas and rain forests. In Nov. 
1800 the two friends set sail for Cuba, and after a stay of several 
months regained the mainland at Cartagena. 

After a long and troublesome journey along the Cordilleras from 
Colombia to Peru, with stops in Bogotá and Quito for intensive 
work, an ascent of Chimborazo to an elevation of 18,893 ft. (the 
world record for ascent for the next 36 years) and a detour to the 
sources of the Amazon, they reached Lima. At Callao Humboldt 
measured the temperatures of the ocean current off the west coast 
of South America which came to bear his name. During this ex- 
pedition he also observed the transit of Mercury and made in- 
vestigations into the properties of guano, which he sent to Europe 
for chemical analysis, leading ultimately to the export of guano to 
Europe. After a year in Mexico and a short visit to the United 
States, Humboldt and Bonpland returned to Europe in 1804, 

After a short trip to Italy with J. Gay-Lussac and C. L. yon 
Buch, where they investigated Vesuvius, and a sojourn of 24 
years in Berlin, where in 1807 Humboldt wrote his Ansichten der 
Natur, he settled in Paris (1808) in order to secure the scientific 
co-operation required for the arrangement of the material he had 
collected on his travels. This colossal task occupied him and many 
collaborators for 21 years, and even then remained incomplete. 
Academies, both native and foreign, were eager to enroll him 
among their members. Frederick William III of Prussia gave 
him a court sinecure. He refused the appointment of Prussian 
minister of public instruction in 1810. In 1814 he accompanied 
the allied sovereigns to London, and in later years the king of 
Prussia to different congresses and visits to European countries, 

By 1794 Humboldt had in mind a Physique du monde, compris- 
ing all forms of life and their relations to physical conditions. With 
his researches in the mountain regions of tropical America he had 

laid the foundation of physical geography and geophysics. He used 
scientific instruments for a continuous survey in orography, mete- 
orology and earth magnetism, studied plant life in its environ- 
mental conditions and collected about 60,000 specimens, among 
them thousands of new species and genera. 
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Much of his influence on science must come from his granti 
records of his work, By his delineation (181 7) of isotherm J 
he suggested the idea and devised the means of compan, Ù 
climatic conditions of various countries. He first investigated the 
rate of decrease in mean temperature with increase of i 
above sea level, and afforded, by his inquiries into the oni 
tropical storms, the earliest clue to the detection of therm 
complicated law governing atmospheric disturbances in higher la 
tudes; while his Essai sur la géographie des plantes (part y ot hi 
main work the Voyage [see below]) was based on the then novel 
idea of studying the distribution of organic life as affected by 
varying physical conditions, The /deen su einer Physiognomik dy 
Gewächse (1806) was the beginning of the concept of Dost. 
Darwinian biogeography. 

Humboldt’s discovery of the decrease in intensity of the earth’ 
magnetic force from the poles to the equator was communicated to 
the Paris institute (1804). His services to geology were based on 
his study of the volcanoes of the new world. He showed that they 
fell naturally in linear groups, presumably corresponding with 
vast subterranean fissures, and by his demonstration of the igneow 
formation of rocks eradicated many errors in thought. He formed 
extensive theories on magmatism, volcanicity, seismology and tet 
tonics. 

In Paris Humboldt collaborated closely, and on a friendly basis, 
with many famous scientists, and he enjoyed the spirited social 
life of the salons. When at last he had spent his considerable 
fortune—partly in travel, partly in editing his 30-vol. Voyage do 
Humboldt et Bonpland (1805-34; sometimes cited by the tile 
of part i, Voyage aux régions équinoxiales du nouveau continent) — 
a summons from his king and the offer of the salaried post af 
chamberlain induced him, regretfully, to move to his 
in 1827. 

During 1827-29 he was at the height of his powers. The idea ot 
the Kosmos, which should convey not only a graphic description 
but an imaginative conception of the physical world, had first taken 
shape in public lectures in 1827-28, visited by members of al 
sections of society. He became active in scientific societies, 
the Berlin meeting of the Gesellschaft der Naturforscher 
Arate (1828) with a celebrated oration, and was a founder ae 
of the Gesellschaft fiir Erdkunde zu Berlin (1828). In 1828 
accepted an invitation from the tsar of Russia to g0 to a 
Asia; together with G. Rose and C. G. Ehrenberg he joumey, 
25 weeks, from St, Petersburg'to the Chinese border by way 0 it 
Urals and the Altai and back by the Caspiansea. Them pear 
portant results were the completion of meteorological data id 
isothermal world map, a theory of the orographic ca di 
the central Asiatic mountain systems and tablelands, and 
covery of diamonds in the gold mines of the Urals. the estie 

His appeal to the Russian government in 1829 led to 
lishment of a line of magnetic and meteorological si 
northern Asia; while his letter to the duke of Sussex, iY. 
president of the Royal society, secured for the unde’ 
wide basis of the British dominions, thus forert aT 
scientific co-operation between the nations of the wor vast 

After 1830 Humboldt was partly plunged into 5 on gin 
searches, partly in demand at court and frequently be always: 
matic missions to the court of Louis Philippe, w p education 
maintained cordial personal relations. His influence on dt 
and scientific affairs was important: he was the gui f the 
all scientists and artists. But the social position inion the 
democrat, who carried the golden key of a chamberlav 
with the ideals of 1789 in his heart” was not CMY" igp wib 
ceased to rail against bigotry without religion, 25°17 petit 
out culture and philosophy without common sense, 
when all sciences tended toward specialization, 
his path to universalism, working on his Kost y 
volumes were published in 1845 and 1847, than appeared 
between 1850 and 1858, and for the fifth, which js g0 
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His interests in the economic and world political problems of 
his epoch are reflected in two regional monographs: Essai politique 
sur le royaume de la Nouvelle Espagne (part iii of the Voyage, 
1811) and Essat politique sur Pile de Cuba (1826). In these 
works he analyzed for the first time on’ the basis of detailed sta- 
tistics the economic structure of both countries, then Spanish 
colonies—Mexico, the richest mining country of that time under 
the colonial-mercantile administration, and Cuba, a growing plan- 
tation colony, shadowed by inhuman slavery, which he detested 
and opposed frankly, giving practical hints for its gradual abolition. 
The influence he exerted on the young Simón Bolivar in Paris gave 
him a high reputation in Latin America as promoter of the liber- 
ation from colonialism. 

Humboldt died on May 6, 1859, and received a state funeral) He 
was a great representative of the scientific culture of Germany, 
anda man of considerable energy and self-control, but he’was also 
endowed with a touch of French spirituality and sociability. 

Humboldt’s works also include: Nova Genera et species plan- 
tarum, 7 vol. (1815-25), with Bonpland and C. S. Kunth, part vi 
of the Voyage; Recueil d’Observations Astronomiques with J. Olt- 
manns, part iv of the Voyage; Fragments de géologie et de clima- 
tologie asiatiques, 2 vol. (1831); Asie centrale, 3 vol. (1843); 
Briefe an Varnhagen von Ense (1860); Correspondance scien- 
lifique et littéraire, 2 vol, (1865-69). 

BrstiocrarHy.—R. Murchison, Proceedings of the Geographical So- 
diety of London, vi (1859) ; L. Agassiz, Amer. J, Sci., xxviii, 96 (1859) ; 
Proc. Roy. Soc., x, xxxix; E. Pleure, Alexander von Humboldt (1951) ; 
H, Beck, Alexander von Humboldt, vol. i (1959), vol. ii (1961), Ge- 
spriche Alexander von Humboldts (1959) (C. T. T.) 

HUMBOLDT, WILHELM, Fremerr von (1767-1835), 
German philologist, diplomat, and man of letters, was the first 
to state clearly that the character and structure of a language ex- 
press the inner life and knowledge of its speakers and that lan- 
guages differ from one another in the same way and to the same 
extent as those who use them, He was bornat Potsdam on June 22, 
1767, the elder brother of Alexander von Humboldt. He studied 
at Berlin, Göttingen, and Jena, in the last of which places he 
formed a close and lifelong friendship with Schiller. “In 1802 he 
Was appointed by the Prussian government first resident and then 
minister plenipotentiary at Rome, While there he published a 
poem entitled Rom, His critical essay on Goethe’s Hermann und 
Dorothea, published in 1799, had already placed him in the first 
tank of authorities on aesthetics, and, together with his family 
Connections, had much to do with his appointment at Rome. In 
the years 1795 and 1797 he had brought out translations of several 
of the odes of Pindar. On quitting his post at Rome he was made 
councilor ‘of state and minister of public instruction. (See Epu- 
CATION, History or: Germany.) He soon, however, retired to his 
state’at Tegel, near Berlin, but was recalled and sent as ambassa- 
dor to Vienna in 1812. 

In.1813, as Prussian plenipotentiary at the Congress of Prague, 
Was instrumental in inducing Austria to unite with Prussia and 
Russia against France; in 1815 he was one of the signatories of 
the capitulation of Paris, and drafted the treaty between Prussia 
ind’ Saxony, by which Prussian territory was largely increased. 
^ 1816 he was at Frankfurt, but was summoned to London in the 
mt of his work, and in 1818°had to attend the congress at Aix- 
“Chapelle. The reactionary policy of the Prussian government 
ae him resign his office of privy councilor and give up political 
t ¢in:1819; and from that time forward he devoted himself solely 
© literature and study. 
ot 1816 he had published a translation of the Agamemnon of 

Schylus, and in 1817 corrections and additions to J. Adelung’s 
ithridates, that famous collection of specimens of the various 
on iges and dialects of the world. Among these additions that 

the Basque language is the longest and most important, Basque 

5 ng for some time specially attracted his attention. Wilhelm 
n Humboldt introduced Basque to the notice of European Bate 
Vlogists, and made a scientific study of it possible. He visited the 
apade country itself, the result of his visit being the valuable 
searches into the Early Inhabitants of Spain by the Help of 
Urb Basque Language” (Priifung der Untersuchungen über die 
ewohner Hispaniens vermittelst der baskischen Sprache, 182 1). 
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Another work on what has sometimes been termed the metaphysics 
of language was published in 1828 under the title of Uber den 
Dualis. 

The great work of his life, on the ancient Kawi language of Java, 
was interrupted by his death on April 8, 1835. The imperfect frag- 
ment was edited by his brother and J. Buschmann in 1836, and 
contains the introduction on “The Heterogeneity of Language and 
Its Influence on the Intellectual Development of Mankind,” which 
was afterward edited and defended against H. Steinthal’s criticisms 
by A. Pott (2 vol., 1876). This essay has been called the textbook 
of the philosophy of speech. Other linguistic publications by Hum- 
boldt were republished by his brother in a seven-volume edition 
(1841-52). These volumes also contain poems, essays on aesthetic 
subjects, and other creations of his prolific mind. 

Many volumes of Humboldt’s correspondence have been pub- 
lished: with Schiller (1830), new ed. by A. Leitzmann (1889); 
with Goethe, ed. by F. Bratranek (1876); with J. R. Forster, ed. 
by Forster (1889); with F. H. Jacobi, ed. by A. Leitzmann (1892); 
with A. W. von Schlegel, ed. by A. Leitzmann (1908); with 
Karoline von Humboldt, ed. by A. von Sydow, 3 vol. (1906-09) ; 
and a selection of letters to various correspondents, ed. by K. Sell 
(1924). A new edition of his Gesammelte Werke, 7 vol. (1841- 
52), was prepared for the Prussian Academy, 15 vol. (1903-18). 

Bretiocrapny.—P. Binswanger, Wilhelm von Humboldt (1937); 
Johann-Albrecht yon Rantzau, Wilhelm von Humboldt: Der Weg 
seiner geistigen Entwicklung (1939); E. Howald, Wilhelm von Hum- 
boldt (1944); F. Schafistein, Wilhelm von Humboldt; Ein Lebensbild 
(1952) ; H. Nette, Wilhelm von Humboldt und Caroline von Humboldt: 
ein Leben in Briefen (1956). (X.; J. Wa.) 

HUME, ALEXANDER (c. 1560-1609), Scottish poet, one 
of the “last of the makaris,” or native Scottish poets, of the 16th 
century. He was the second son of Patrick Hume of Polwarth, 
Berwickshire. He probably studied at St. Andrews university, 
spent some years in France and, after practising law in Edinburgh 
and trying his fortune at court, was finally ordained, becoming 
minister of Logie, near Stirling, in 1597. He remained there until 
his death, Dec. 4, 1609. He wrote a few religious tracts and pub- 
lished his meagre collection of poems, Hymnes, or Sacred Songs, 
“written in rude Scottish,” in 1599. Although he is remembered 
chiefly by one poem, the evocatively descriptive “Of the Day 
Estivall,” his autobiographical “Epistle to Maister Gilbert Mont- 
Crief” is an interesting early example of the genre. 

See Poems of Alexander Hume, ed. by A. Lawson for the Scottish 
Text Society (1902), which also contains his prose tracts; R. M. Fer- 
gusson, Alexander Hume... and His, Intimates (1899). 

(E. G. M.) 

HUME, ALLAN OCTAVIAN (1829-1912), English orni- 
thologist, Indian administrator and one of the leading spirits in 
the foundation of the Indian national congress (Congress party), 
the son of Joseph Hume, was born on June 6, 1829. After an 
education at Haileybury college and the University of London, he 
joined the Indian civil service in 1849 and had a distinguished 
career, mainly in the northwestern provinces, until his retirement 
in 1882. During this period he produced several works on orni- 
thology, including The Game Birds of India, Burmah and Ceylon 
(1879-81) written with Col. G. E. Marshall. He later presented 
his collection of birds to the British museum. Hume was attached 
to the central government of India from 1870 to 1879 as secretary 
in the revenue and agriculture department, but his political views 
and outspokenness created difficulties and he returned to provincial 
administration. 

On his retirement he threw himself into political activities 
which aimed at giving Indians more democratic, representational 
government, and he was one of the chief founders of the Indian 
national congress which first met in Dec. 1885. By the time Hume 
left India in 1894 he was no longer able to control the movement 
in which radical ideas were gaining force. Hume returned to Eng- 
land and died at Norwood, in south London, on July 31, 1912. 

See Sir William Wedderburn, Allan Octavian Hume, C. B.: Father 
of the Indian National Congress (1913). 

HUME, DAVID (1711-1776), British philosopher, historian, 
economist and essayist, who conceived of philosophy as the induc- 
tive science of human nature. He was the younger son of Joseph 
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Hume, the modestly circumstanced laird of Ninewells, a small 
estate adjoining the village of Chirnside, about nine miles distant 
on the Scottish side from Berwick-upon-Tweed. The family seems 
to have had some remote connection with the earls of Home. 
David's mother, Catherine, daughter of Sir David Falconer, presi- 
dent of the Scottish court of session, was in Edinburgh when he 
was born, on May 7 (new style; April 26, old style), 1711. In his 
third year his father died. He entered Edinburgh university when 
he was about 12 years old and left it at 14 or 15, as was then 
usual. Pressed a little later to study law (in the family tradi- 
tion on both sides), he found it distasteful, read voraciously in 
the wider sphere of letters and, through this intensity and the 
excitement of intellectual discovery, had a neryous breakdown 
in 1729 from which it took him a few years to recover. 

In 1734, after trying his hand in a merchant’s office in Bristol, 
he took the turning point of his life, retiring to France for three 
years. Most of this time he spent at La Fléche in Maine, study- 
ing and composing A Treatise of Human Nature. Returning to 
England in 1737, he set about publishing the Treatise (books i 
and ii, 2 vol., 1739; book iii, 1740). The negligent reception of 
this, his first and very ambitious work, depressed him, but his 
next venture, Essays, Moral and Political, 2 vol. (1741-42), won 
some success. Perhaps encouraged by this, he became a candidate 
for the chair of moral philosophy at Edinburgh in 1744. Ob- 
jectors alleged heresy and even atheism, pointing to the Treatise 
for evidence. Unsuccessful, he left the city, where he had been 
living since 1740, and began a period of wandering: a sorry year 
near St. Albans as tutor to the mad marquess of Annandale (1745- 
46); a few months as secretary to Gen. James Sinclair (d. 1762) 
throughout an abortive expedition to Brittany (1746); a little 
tarrying in London and at Ninewells; and then some further 
months with General Sinclair on an embassy to the courts of 
Vienna and Turin (1748-49). He was earning the money that 
he needed to get leisure for his studies. Some fruits of these 
studies had already appeared before the end of his travels: namely, 
a further Three Essays Moral and Political (1748) and Philosophi- 
cal Essays Concerning Human Understanding (1748), the latter a 
rewriting of book i of the Treatise (with the addition of his no- 
torious essay “Of Miracles”) and better known as An Enquiry 
Concerning Human Understanding, the title that Hume gave to it 
in a revision of 1758. The Enquiry Concerning the Principles of 
Morals (1751) was a rewriting of book iii of the Treatise. 

A settled spell followed (1751-63), spent in Edinburgh, with 
two breaks in London. It opened with an attempt to get him 
appointed as successor to Adam Smith (later to be his close friend) 
in the chair of logic at Glasgow. The rumour of atheism prevailed 
again. In 1752, however, he was made keeper of the Advocates’ 
library at Edinburgh. There, “master of 30,000 volumes,” he 
could indulge a desire of some years to turn to historical writing. 
His History of England, extending from Caesar’s invasion to 1688, 
came out in six quarto volumes between 1754 and 1762, preceded 
by Political Discourses (1752), His recent writings had begun to 
make him known, but these two brought him fame, abroad as well 
as at home: there were two French translations of the Discourses 
as early as 1754; and of the History a French version was begun 
in 1760 and a German in 1762. In this period he also produced 
Four Dissertations (1757), which he regarded as a trifle, although 
it included a rewriting of book ii of the Treatise (completing his 
purged restatement of this work) and an able study of “the 
natural history of religion.” In 1762 James Boswell called Hume 
“the greatest writer in Britain,” and Rome paid him the attention 
of putting all his writings on the Jndex in 1761. 

The most colourful episode of his life ensued: in 1763 he left 
England to become secretary to the British embassy in Paris under 
the earl of Hertford. The society of Paris accepted him, despite 

his ungainly figure and gauche manner. He was honoured as 
eminent in breadth of learning, in acuteness of thought and in ele- 
gance of pen, and taken to heart for his simple goodness and cheer- 
fulness, The salons threw open their doors to him, and he was 
even given a distinguished reception at court. For four months 
in 1765 he acted as chargé d’affaires at the embassy. When he re- 
turned to London at the beginning of 1766 (to become a year later 
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undersecretary of state there) he brought Jean Jacques 

with him and found him a refuge from persecution in a 
house at Wootton in Staffordshire, This pathetic seu 
one of his delusions, suspected a plot, took secret flight ies 
France and spread a report of Hume's bad faith (see Rouge 
Jean Jacques). Hume was partly stung and partly weird 
into publishing the relevant correspondence between them with 
connecting narrative (A Concise and Genuine Account of ihe 
Dispute Between Mr. Hume and M. Rousseau, 1766). 

In 1769, somewhat tired of public life and of England tog, he 
established a residence (he never married) in his beloved Edin. 
burgh again, deeply enjoying the company, at once intellectual 
and convivial, of friends old and new and revising the text of his | 
writings. He issued five further editions of his History betwen 
1762 and 1773 (there was also a Dublin one, perhaps without his 
leave) and eight editions of his collected writings (omitting th — 
Treatise, History and ephemera) under the title Essays and Treg 
tises between 1753 and 1772, besides preparing the final edition 
of this collection, which appeared posthumously (1777), and 
Dialogues Concerning Natural Religion, held back under pressure | 
from friends and not published until 1779. His curiously detached | 
autobiography, The Life of David Hume, written by Hims | 
(1777; the title is his own) is dated April 18, 1776, After a long 
illness he died in his Edinburgh house on Aug. 25, 1776, and was 
buried on Calton hill. Adam Smith, his literary executor, added 
to the Life a letter that concludes with his judgment on his friend 
as “approaching as nearly to the idea of a perfectly wise and 
virtuous man as perhaps the nature of human frailty will permit! 
His distinguished friends, with ministers of religion among them, 
certainly admired and loved him, and there were younger men 
indebted either to his influence or to his pocket. The mob had 
heard only that he was an atheist and simply wondered how such 
an ogre would manage his dying. How he did, Boswell, who visited 
him in his last illness, has told us, 

Place in History.—That Hume was one of the major figures of 
his century can hardly be doubted, So his contemporaries thought, 
and his achievement, as seen in historical perspective, confirms 
that judgment, though with a shift of emphasis. Some hints oft 
reasons for the assessment may be given under four heads: rm 

As a Writer—Hume’s style was praised in his lifetime and 
often been praised since; but not so much in the 2oth centu: 
It seems in retrospect to be little, if anything, more br 
style of his day at a high level of competence. It Jacks in 
ality and the pulse of variety and power. Hume’s quill ral | 
comes a wing, nor does it ever plunge into depths; and a agai 
was beyond him, for he was always proudly on guar at 
his emotions. The touch is light, except on slight mad" Jaer 
it is rather heavy. Yet in his philosophical works: 4 
than the Treatise—he gives an unsought pleasure. et doy 
tachment, levelness (all on one plane), smoothness wen i‘ 
clearness are proper merits. It is as one of the best of 
scientific prose in English that he stands in the history 

As a Historian—Library catalogues still list Hume 3$ 
David, the Historian.” Between his death and 1894 
at least 50 editions of his History; and an abridge ti" on 
Student's Hume (1359; often reprinted), remained iss 
mon use for 50 years. Though now outdated, i 
of readers entitle the History to be regarded as an €Y® tion, 
importance. Moreover, in its own day it w 


and statesmen, as may be seen, for instance, in the pages nell! 
ature and science at the end of ch. iii unde reci 
and at the end of ch. ii under James II. It was UNF ya 
readable, in structure as well as in phrasing, Poe parraive wi 
being woven into causal patterns that furnished @ ‘wast 
the goals and resting points of recurrent cli the £ 
be the plan and march of future history books to Gibbot: 
reader. No one, however, would place Hume neat anori jn be 
As an Economist—Hume steps forward as an Ta gatists % 
Political Discourses incorporated'in Essays an 
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iiof Essays Moral, Political and Literary. How far he influenced 
his friend Adam Smith, r2 years his junior, remains uncertain: 
they have broadly similar principles and both have the excellent 
habit of illustrating and supporting these from history, How far 
he was original is also uncertain: George Berkeley's Querist (1735- 
37) and some of the private correspondence of the period leave the 
impression that there was more economic sense alive than the 
histories of economic thought suggest. Still, in the eliciting of 
general principles, in sense of evidence and in lucidity of exposi- 
tion, Hume wrote ahead of his day, though, unlike Smith, whose 
Wealth of Nations he just lived to see, he did not work out a 
system. His level of insight can be gathered from his main conten- 
tions: that wealth consists not of money but of commodities; 
that the amount of money in circulation should be kept related 
to the amount of goods in the market (two points made by 
Berkeley) ; that a low rate of interest is a symptom not of super- 
abundance of money but of booming trade; that no nation can go 
on exporting only for bullion; that each nation has special ad- 
vantages of raw materials, climate and skill, so that a free inter- 
change of products (with some exceptions) is mutually beneficial; 
and that poor nations impoverish the rest just because they do 
not produce enough to be able to take much part in that exchange. 
He welcomed advance beyond an agricultural to an industrial econ- 
omy as a precondition of any but the barer forms of civilization. 

As a Philosopher —This is the essential Hume, for even out- 
side his philosophy all his serious work is either the seed or the 
fruit of his conception of philosophy as the inductive science 
of human nature, as well as of his philosophical conclusion that 
man is more a creature of sensitive and practical sentiment than 
of reason. It is also the Hume that has been most vigorously alive 
since his physical death. On the continent of Europe he is seen 
a one of the few classical philosophers of Great Britain, with 
only Francis Bacon and John Locke for company. For some Ger- 
mans his title to fame is that by putting the problem of causal 
inference devastatingly he stung Immanuel Kant into creating 
the “critical” philosophy, He was one of the factors that led 
Auguste Comte to positivism. In Great Britain he has been and 
temains the symbol of a cause, of a type of philosophy that must 
be either exalted or disgraced. ‘The Scottish school, from its be- 
ginning in his lifetime under Thomas Reid until Thomas Brown, 
tecoiled from his skeptical treatment of belief in causality and in 
‘material world, and the British Hegelian idealists attacked his 
empiricism and naturalism generally. . His positive influence is 
Mstanced in Jeremy Bentham, confessedly moved to utilitarian- 
ism by book iii of the Treatise, and more extensively in J. S. Mill. 
By the middle of the 20th century he was again on his pedestal, 
garded by the antimetaphysicians in England as one of the few 
Philosophers of the past still worth reading. 
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Theory of Knowledge.—Hume’s conclusion is that no theory 
tality is possible, His way to this conclusion is in both the 
ied (book i) and the Enguiry Concerning Human Under- 

‘nding. The custom of expositors is to follow the former, on 
A diy ‘ground that it is more thorough and on the questionable 
pon that the latter is merely a popular version of FA 
ated th Hume himself at the end of his life vehemently repudi- 
Presente Treatise as juvenile, avowing that only his later writings 

e ented his considered views. A brief summary can only follow 

clearer lines of the Enquiry. > 

e basis is a twofold classification of objects of awareness, 
shay Classifications being derived from Locke and the second 
aes d by Leibniz. In the-first place, all such objects are 
sions impressions,” ultimate data of sensation or of internal ia 

tangs), OF “ideas,” derived from the data by compoun A 

(posing, augmenting or diminishing. That is to say, We lo no 
as any ideas, From this Hume, again with Locke, pter a 
inpre, of meaning: a word that does not stand directly 2 an 
tbiect the has meaning only if it brings before the = “a 
Men ea can be gathered from an impression by one of the 
the ‘a Processes mentioned, In this’ short sway he dismisses 

erms of metaphysics: all talk of a realm beyond experience 
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has no content. Secondly, all objects of awareness are either 
“relations of ideas” or “matters of fact.” Ideas can be held be- 
fore the mind simply as meanings, and their logical relations to 
one another can then be detected by rational inspection, The idea 
of a plane triangle, for example, entails the equality of its in- 
ternal angles to two right angles, and the idea of motion entails 
the ideas of space and time, irrespective of whether there really 
are such things as triangles and motions. Only on this level of 
mere meanings, Hume asserts, is there room for demonstrative 
knowledge, which (unlike Locke) he arbitrarily restricts to ideas 
of quantity; i.e.;:to mathematics. ` Matters of fact, on the other 
hand, objects believed to exist, come before us merely as they 
are, revealing no logical relations; their properties and connec- 
tions have to be accepted as they are given. That primroses are 
yellow, that lead is heavy and that fire burns things are facts, 
each shut up in itself, logically barren. Each; so far as reason is 
concerned, could be different: the contradictory of every matter 
of fact is conceivable. Therefore, any demonstrative science of 
fact is impossible—as Locke had said, with less crispness and less 
relish. 

From this unoriginal basis Hume takes his own way, developing 
his distinctive doctrine about causality, singled out because of 
its importance both in natural science and in practical thinking. 
The idea of causality is alleged to be of a necessary connection 
among matters of fact, From what impression, then, is it derived? 
But no logically necessary relation is discoverable among matters 
of fact. What, then, is the nature of causal inference? The two 
questions are obviously intertwined. 

On the first question, Hume: concurs with the occasionalists, 
with Locke and with Berkeley in observing no causal relation 
among the data of the “external” senses; in his own terms, the 
idea of causality has no impressional source there. Locke had 
found this internally, in the experience of willing: here we are 
directly aware of putting forth power, necessitating the next 
event. Hume disagrees: causal power is nowhere observed, for 
when we regard any events as causally connected, all that we do 
and can observe is that they frequently and uniformly go to- 
gether. Now in this sort of togetherness it is a fact that the 
impression or idea of the one event brings with it the idea of the 
other. A habitual association is set up in the mind; and as in 
other forms of habit, so in this one, the working of the associa- 
tion is felt as compulsion. This feeling, Hume concludes, is the 
only discoverable impressional source of the idea of causality: 
in other words, when we assert, however carefully (as in natural 
science), a causal connection between any two objects, the sole 
experience or evidenced necessitation is not in them but in the 
habituated mind. 

The second question has already been partly answered: causal 
inference is not rational detection but a habit-determined move- 
ment from one object to another, But there is a residual question, 
namely, the movement also of belief. When we see a glass fall, 
we not only think of its breaking but expect and believe this, or, 
starting from an effect, when we see the ground to be generally 
wet, besides thinking of rain we believe that there has been rain. 
Hume claims that he was the first to investigate the nature of 
belief. He uses this term in the narrowed sense of belief in matter 
of fact, in anything as existing. Belief is not, he notes, part of 
the content of ideas, since if it were it would be itself an idea 
and could then be joined at will to any other idea. He describes 
it as a sort of liveliness or vividness possessed by some of the 
immediate objects of awareness, originally by impressions and 
the simple memory-images of these. How does it come to belong 
to certain ideas? By association. Now this is the essence of 
causal inference: we*pass from an impression to an idea regularly 
associated with it. Hume confidently asserts that in the process 
the aspect of liveliness proper to the impression infects the idea, 
He is almost thinking by analogy with the communication of 
motion by impetus. It is an odd theory that makes belief consist 
in a vividness of what is thought of instead of an attitude of the 
thinker (one consequence of it should be that “existing” means 
being believed) but, taken with his view of it as transferable by 
association, it enables him to formulate a theory of probability, 
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Transferred belief varies in strength with the frequency and regu- 
larity of the association, The degrees of probability are the 
degrees of transferred belief. 

What Hume was doing falls within what we would now call the 
psychology of cognition: he has been trying to describe how the 
mind works in acquiring what passes for knowledge, or, more 
particularly, how it derives ideas from impressions and infers 
from given facts to ideas believed also to be facts. He claimed 
to have shown that there can be no knowledge of anything beyond 
experience; that reason can work only with bare meanings, not 
with facts, or, in other words, cannot infer anything from any 
facts, since no particular causal law, nor the general law of causal- 
ity (that every event has a cause), nor the law of uniformity 
(that every cause always has the same effect) has a shred of 
logic in it; that causality can be known only as a feeling attend- 
ing frequent and regular association; and that causal inference 
is merely such association, What he has not claimed to prove is 
that the propositions (1) that events themselves are causally re- 
lated and (2) that they will be related in the future in the same 
ways as they were in the past are false. He firmly believed both 
these propositions and insisted that everybody else does, will con- 
tinue to do and must do in order to survive. They are natural 
beliefs, inextinguishable propensities (here Hume slips back into 
taking belief as an attitude) of our nature, madness apart. What 
he has claimed to prove is that they are not got and cannot be 
illuminated either by empirical observation or by reason whether 
intuitive or inferential. Reflection shows that there is no evi- 
dence for them and shows also both that we are bound to believe 
them and that it is sensible or sane to do so, This is Hume's 
skepticism: it is an affirmation of that tension, a denial not ot 
belief but of evidence. Some of our knowledge of what exists 
is merely given, the rest of it is not logically inferred, yet it is 
believed and deserves to be believed. He was fond of saying 
that we should be grateful to nature for giving us the knowledge 
we need through “a species of instinct or mechanical power” (as- 
sociation) instead of leaving us to so narrow a faculty as reason. 

In the Treatise (book i) the arguings of the Enquiry had pro- 
ceeded with divagations and applications which do indeed exhibit 
Hume’s flair for seeing problems and his acuteness in following 
them out (making it a fertile textbook for students) but leave 
the reader wondering where Hume stands. The Treatise is badly 
constructed, in parts over-subtle, confusing because of ambiguity 
in important terms (especially “‘reason’’) and marred by willful 
extravagance of statement and rather theatrical personal avowals. 
His mature condemnation of it was only severe, not misplaced. 
Since, however, that single book i has been more read in academic 
circles than any other of his writings, a summary must be given 
of its treatment of some topics that are omitted from, or merely 
hinted at, in the Enquiry. First, on the relation of the impressions 
of the “external” senses to reality, Hume, convinced by the cur- 
rent doctrine that such impressions are all within the sensing 
mind, rejects as fruitless all attempts to argue from them to con- 
tinuing material things outside the mind: the sensations are our 
ultimates; and the theories that pretend to justify our belief in 
an external world are incoherent and unverifiable, whereas the be- 
lief itself is indispensable for practice and in fact ineradicable. 
Secondly, he continues Berkeley's polemic against the possibility 
of abstract ideas and general entities and (at much length) against 
the infinite divisibility of space and time. Thirdly, the idea of 
substance, as something underlying, producing and holding to- 
gether all the observable properties of a thing, is discarded, 
Locke had exposed the extreme thinness of the idea of material 
substance; Berkeley had dismissed it as empty; Hume dismissed 
along with it the idea of mental substance. As for a self, if 
there is one it should be observable, but nothing is observable 
except particular and momentary impressions and ideas, A mind 

is known only as a “bundle” of punctual experiences; we sup- 
pose it to be a unity because of the felt smoothness of the tran- 
sitions which imagination effects from point to point. In an 
appendix published a year later (at the end of book iii) Hume 
frankly condemns as one-sided his treatment of the problem of 
the self, summarizes the opposite side as equally cogent and 
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claims the right of a skeptic to leave the matter there He 
returned to it in print. Once more he finds critical reeset 
at variance with itself. Surprisingly, in book ii, on the ction 
sions,” he openly uses the idea of a self; and in book iii he 
to take it for granted. Seems 
Theory of Morals—When Hume passes from the study of 
knowing to the study of living, another character seems pai 
into play. He is still whittling down the pretensions of fa 
but no longer enjoying the business of displaying reason A 
divided against itself. He writes as a man having the same en. 
gagements as his fellows, anxious both to elucidate and to defend 
them. The subject occupies book iii of the Treatise, more than 
half of the space being given to justice. The substance of the 
book was re-expressed in a more balanced form in the Enon 
Concerning the Principles of Morals. If we take his confessioq 
about this two years later, “I have a partiality for that work? 
and his. judgment at the end of his life, “Of all my writings in 
comparably the best,” along with many other indications in his 
History, essays and letters, we may well suspect that he regarded 
himself chiefly as a moralist. 
The total evidence strongly suggests that the traditional view of 
his character (a detached scoffer, everywhere a skeptic) and of his 
ruling purpose (desire for literary fame) is deeply wrong, The 
priority of his moral interest has been shown by N, K, Smithto 
provide an illuminating clue to some of the glaring inconsistencies 
within the Treatise as a whole, 
In ethics Francis Hutcheson is Hume's general guide, behind 
whom stands the grd earl of Shaftesbury, and the impress of 
Joseph Butler is evident: but he achieves, as in his theory of 
knowledge, a striking originality. He keeps to his rule of study: 
ing what human nature can’ be observed to be. Defining morality 
as those qualities that are approved (1) in whomsoever they 
happen to be and (2) by virtually everybody, he sets himself t 
discover the broadest grounds of the approvals. He finds then, 
as he found the grounds of belief, in “feelings,” not in “knowings 
No single summum bonum or single faculty of moral reason 0r 
sense, or single moral propulsion, emerges, but four ‘pe 
human merit and four corresponding “moral sentiments. 
ties are valued either for their utility or for their agreed 
in each case either to their owners or to others. ft 
Utility or usefulness means the fitness or natural tendency 
anything to serve an end, if the end is regarded as good. a 
takes special pains to prove that justice—still taken in i 
sense as the honouring of property rights—owes its merit en 
to its “public utility”; ie., to its being. conducive to tal 
of society. It might be rhetorically, but is not scien v 
ultimate: it is not to be set among the original peste | 
Hume is trying to track down as the general sources of is 104) 
and judgment. It cannot be original because propia || 
because it would be unrequired if nature’s bounty ing al f 
that everybody could take what he pleased without i : 
body else; and because it would be impossible if ‘i has 
society were not itself desired or admired as an end: ty 
external condition (the distinction of property) and re prestik 
condition (esteem for the public good), and when these # y 
it arises so naturally that it is not to be classified as m cise 
ventional. Within our nature, then, the irreducible os al a 
cern for the good of others, of which justice is an impe! operating 
institutionalized form and benevolence a freer form, 


among individuals and over a sphere wider than prone get 
regard for others, according to Hume, accounts p shatteso¥) 
part of morality. He was continuing the reaction 0 Altruism 
Butler and Hutcheson against the egoism of Hobbes. 4 
not analyzable into a covert care for oneself. erized bY ue 

A second group of esteemed qualities is charact! alll! 


ar d frog 
fulness to those who have them; ¢.g:, diligen a since Y 
Our approval of them cannot be attributed sh D not 
ves 


approve them in others even when we ourse! o 
aries—another stream from the spring of concern e 
some of them, for example honesty and truthfulness i 
for their usefulness to others as well as to those 7 aj fat 
The doubleness here of the ground for esteem 159 
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rience, not to be argued away with a theoretical preconception 
that one of the grounds must be collapsible into the other: we do 
like a man to be industrious for his own sake, In this group Hume 
includes such goods as advantages of birth, wealth and figure 
(handsomeness), expostulating that the distinction of virtues and 
what he calls “talents” is merely verbal. If he is wrong here, it 
js because his starting point, the qualities that we admire, is too 
wide for ethics. 

Further, Hume records, there are some qualities, such as cheer- 
fulness and courage, which we approve because they are felt as 
pleasant by their owners, again whether these be ourselves or 
others. Like the preceding type, this third one also benefits 
others, but our esteem is irrespective of this fact. Benevolence 
js an instance: Hume says that our chief reason for regarding it 
as good is its utility to others, but that we do as well find it 
intrinsically attractive. However, their tendency to benefit others 
leads Hume to refer the first and third types to a common source, 
which he calls “‘a sentiment of humanity,” linking with this “social 
sympathy.” 

The fourth type consists of qualities, for instance, modesty and 
good manners, which are approved, whether in ourselves or in 
others, simply because they are agreeable or attractive to others. 
Of this type, Hume remarks, nothing more can be said than that 
it “must be trusted entirely to the sure but blind testimony of 
taste and sentiment, and must be considered as a part of ethics 
left by nature to baffle all the pride of philosophy, and make 
her sensible of her narrow boundaries and slender acquisitions.” 

Hume is clearly not a utilitarian in the Benthamite sense. His 
system is more nearly eudaemonism—the happiness of others 
(without any such formula as “the greatest happiness of the 
greatest number”) and the happiness of self. Like Butler, he 
contends that these two do not conflict. His emphasis is on 
altruism: of the four moral sentiments which he claims to find 
by inductive classification, he traces the first three to a sentiment 
for and a sympathy with our fellows, It is our nature, he main- 
tains, to laugh with the laughing and to grieve with the grieved 
and to seek the good of others as well as our own. It is also our 
nature to find certain human qualities intrinsically good, and this 
takes him beyond eudaemonism. How is this nature to be ac- 
counted for? It cannot be, is his reply, since any attempt would 
take us into the vacuum of metaphysics. 

See also references under “Hume, David” in the Index volume. 

Brettocrapny.—For Hume’s life and’ letters see E. C. Mossner, Life 
of David Hume (1954); The Letters of Hume, ed. by J. Y.T. Greig, 
axol. (1932) ; R. Klibansky and EC. Mossner, New Letters of Hume 
(1954) ; also J. Y. T, Greig, David Hume (1931); and H. Roddier, 
ui Rousseau en Angleterre (1950). An earlier work is J. Hill Burton, 
ife and Correspondence of David Hume, 2 vol. (1846). 

Texts include The Philosophical Works, ed. by T, H. Green and 
«H. Grose, 4 vol. (1874-75) ; the Treatise and two Enquiries, ed. by 
L, A. Selby-Bigge (1888 and 1894); Abstract of a Treatise of Human 

ature, 1740, first reprinted and identified as Hume's by J. M. Keynes 
bd P. Sraffa (1938) ; and Dialogues Concerning Natural Religion, ed. 
y N. K. Smith, 2nd ed. (1947). The Abstract, selections from the 
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ip UME, JOSEPH: (1777-1855), British radical, responsible 
4 number of social reforms, was born on Jan. 22, 1777, at 
Ais Scot. After completing his course of medical study 
mad dinburgh university, he sailed in 1797 for India, where he 
\ © a fortune, In 1812 he purchased a seat in parliament for 
¢ymouth and voted as a Tory. When upon the dissolution of 
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parliament the patron refused to return him he brought an action 
and recovered part of his money. Six years elapsed before Hume 
again entered the house, and during that interval he adopted the 
doctrines of James Mill and the philosophical radicals. In 1818, 
soon after his marriage with Miss Burnley, the daughter of an 
East India director, Hume was returned to parliament as member 
for the Border burghs. He was afterward successively elected for 
Middlesex (1830), Kilkenny (1837) and for the Montrose burghs 
(1842). Hume became the self-elected guardian of the public 
purse, by challenging and bringing to a direct vote every single 
item of public expenditure. It was he who caused the word “re- 
trenchment” to be added to the radical program “peace and re- 
form.” He was a believer in free trade, fought the combination 
laws, and was largely responsible, though a backbencher, for re- 
peal of the laws prohibiting the export of machinery and of the 
act preventing workmen from going abroad. He constantly pro- 
tested against flogging in the army, the impressment of sailors and 
imprisonment for debt. He took up the question of lighthouses 
and harbours; in the former he secured greater efficiency, in the 
latter he prevented useless expenditure. He died on Feb, 20, 1855. 
(A: BRI.) 

HUME, TOBIAS (? -1645?), English viol player and com- 
poser, was at one time an officer in the army. He published two 
books: The First Part of Ayres (1605), containing 116 pieces for 
the viol and 6 songs, and Captaine Humes Poeticall Musicke 
(1607), containing 18 instrumental pieces and 4 songs. In 1642 
he presented a petition to the house of lords offering his services 
in the Trish war. He was at that time a poor brother of the 
Charter house and was suffering from a severe mental disorder. 
He is best known for the song “Fain Would I Change That Note.” 

(D. Po.) 

HUMFREY, PELHAM (1647-1674), English composer and 
lutenist. In 1660 Humfrey became one. of the first choristers 
of the restored Chapel Royal under Capt, Henry Cooke and when 
still a boy showed his skill in composition. At the age of 17 
he was sent by Charles II to Italy and France to continue his 
studies and, while abroad, was appointed royal lutenist and gentle- 
man-of the Chapel. On his return to England in 1667 he re- 
ceived further court appointments and succeeded Cooke as master 
of the children, one of his pupils being the young Henry Purcell. 
He also became Composer in Ordinary for the Violins to His Maj- 
esty and had many sacred and secular works performed at. court. 
He died at Windsor on July 14, 1674, aged 27, and was buried in 
Westminster abbey. 

Humfrey produced many fine works, principally anthems. He 
wrote odes for the king’s birthday and some theatre music, in- 
cluding songs for plays by William Wycherley and John Dryden 
and incidental music for The Tempest. Many of his songs appear 
in the numerous collections published by John Playford, (B. P.) 

HUMIDITY, ATMOSPHERIC. The atmosphere is made 
up of a number of gases, of which water vapour is in many re- 
spects the most important. This importance arises from the fact 
that water vapour is the only constituent of air whose state changes 
at the temperatures encountered in the atmosphere. Water sub- 
stance occurs as a vapour (invisible), as a liquid (fog, cloud and 
rain droplets) and as a solid (ice crystals, hail and snowflakes); 
The subject of atmospheric humidity deals only with water in’ its 
vapour state. 

There is an upper limit to the amount of water vapour which 
a given space can contain, this upper limit depending only on the 
temperature of the vapour. At low temperatures the amount is 
small; at high temperatures it is large. The presence of other 
gases does not appreciably affect this relationship. When a given 
space contains the maximum amount of water vapour, the vapour 
is said to be saturated; air containing saturated vapour is also 
loosely but commonly referred to as saturated. From the: fore- 
going, it follows that the amount of water vapour present near the 
earth's surface is nearly always greater than that in the cooler 
upper air; similarly, near the surface, the amount is greater in 
equatorial than in polar regions. The proportion of water vapour 
in air is small but variable; it ranges from a very small fraction 
of 1% to nearly 3%. The processes by which water substance 
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changes from one state to another, and the influence of the varia- 
bility of the concentration of water vapour in the atmosphere, 
form the subject matter of many studies of weather phenomena. 

‘There are several ways of expressing the water vapour content 
of air: 

1. The relative humidity gives the amount of water vapour 
present in a volume of air as a percentage of the maximum pos- 
sible amount in that volume at the same temperature. For ex- 
ample, a relative humidity of 25% means that one-quarter of the 
maximum amount is present; one of 100% indicates that the air 
is saturated. The relative humidity depends on the temperature 
as well as on the vapour content, falling as the former rises, and 
vice versa. 

2. The absolute humidity specifies the mass of water vapour in 
unit volume of air. It also changes with the temperature. 

3. The humidity mixing ratio is the mass of water vapour per 
unit mass of the dry components of the air. 

4. The specific humidity is the mass of water vapour per unit 
mass of air. 

The difference between the numerical values of the humidity 
mixing ratio and the specific humidity of any mass of air is 
slight, and for most purposes the two are used interchangeably. 
These two quantities are especially useful in weather analysis, for 
they do not change with temperature but only when water vapour 
is added to or removed from the air, as by evaporation or con- 
densation, or by mixing with moister or drier air, 

Related to these measures of moisture content are the dew 
point and the wet-bulb temperature. The dew point is the tem- 
perature at which condensation commences when air is cooled at 
constant pressure and constant vapour content. The wet-bulb 
temperature may be defined as the lowest temperature to which 
air can be cooled by evaporating water into it, the air itself sup- 
plying the heat necessary for the process. The former quantity 

is useful because it remains constant as long as water vapour is 
neither added to nor removed from the air, and the latter because 
it does not change when evaporation or condensation occurs in 
the air. The dew point is always lower than the wet-bulb tem- 
perature except when the air is saturated, in which case the two 
coincide with the existing air temperature. 

Both of these quantities find numerous applications in aero- 
nautical meteorology, especially in cloud and fog forecasting. The 
dew point is useful for forecasting the height of the base of cer- 
tain types of clouds. For example, the height of the base of the 
cumulus (woolpack) clouds which often develop during a summer 
afternoon may be predicted approximately from the formula 

height of base (in feet) = 220(7-T,) 
where T is the temperature and Ta the dew point of the air 


near the surface, both in degrees Fahrenheit (or, height of base, 


in metres = 120[T-Tg], in °C.). For example, if it is expected 
that the spread between the two temperatures will be 10° F, dur- 
ing the afternoon, a cloud base height of 2,200 ft. would be fore- 


cast. The heights of the bases of some other types of low clouds 
may be predicted in the same way. The wet-bulb temperature 


aloft is especially useful for studying the vertical stability of the 
atmosphere, which governs the formation and vertical extent of a 
number of types of clouds. 

The determination of the humidity of the atmosphere is known 
as hygrometry. The first hygrometer, invented by Leonardo da 
Vinci about 1500, was based on the principle that certain sub- 
stances, known as hygroscopic, have an affinity for water vapour 
and absorb it readily. With Leonardo’s hygrometer the humidity 
was measured by weighing a ball of wool, which absorbed varying 
amounts of water vapour, large when the atmospheric humidity 
was high and small when it was low. Other instruments were later 
devised, depending on various principles. 
Saussure, in 1783, described a hygrometer which utilized a human 
hair, freed from grease. The hair lengthened with-increasing hu- 

midity and shortened with decreasing humidity. In 1802, C. W. 
Boeckmann made measurements of humidity by comparing the 
readings of two thermometers, one with its bulb dry and the other 
wet. The lower the humidity relative to that for saturation, 
the greater was the spread between the two temperatures. Im- 
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proving on a technique suggested earlier (1822) by Johann Wi 
gang Döbereiner, Henri Victor Regnault in 1845 Hisi 
dew point. A highly polished silver cylinder was cooled until the 
formed on it and the temperature of the cylinder dey 
A, à noted when 
happened, thus giving the dew point. Refinements of these basie 
methods were made later. 

Hygrometers may be divided into five types, according to thy 
basic principles employed: 

1. The evaporation method. The wet- and dry-bulb instrumen 
known as a psychrometer, is essentially the same as Boeckmann's 
hygrometer, described above. In one type the wet bulb is toy. 
ered with muslin, which is kept moist by a wick extending to, 
vessel containing water. A steady flow of air past the wet hulp 
is necessary for accurate measurements. The sling psychromete 
consists of two thermometers in a frame, with muslin covering 
the bulb of one. The latter is dipped in water and the assembly 
then whirled vigorously. The relative humidity corresponding {y 
the wet- and dry-bulb temperatures is found from tables, 

2. The condensation method. The dew-point hygrometer is | 
based on Regnault’s instrument. A thermometer is set up withits 
bulb in the polished silver cylinder, which contains ether, Airis 
bubbled through the ether, which cools by evaporation, The 
temperature at which water vapour starts to condense on the out- 
side of the cylinder, as read by the thermometer, is the dew point, 
Comparison with the air temperature from another thermometer 
gives, with the aid of tables, the relative humidity. Through the 
use of a photoelectric cell sensitive to dew formed on the reflecting 
surface, it is possible to balance the temperature at the dew point 
through direct or induction heating, and thus provide a recording 
dew-point hygrometer. l 

3. The hygroscopic method. The dimensions of certain sib 
stances, known as hygroscopic, vary with the relative humidity 
Human hair has this property, increasing in length by about 24% 
as the relative humidity rises from 0% to 100%. In the hait 
hygrometer, the relative humidity is obtained directly as a funt 
tion of the length of the hair. Many household hygrometers att 
of this type. Sometimes the outside membrane of the large it 
testine of an ox (goldbeater’s skin) is found more satisfactory 
than a hair. The chief disadvantage of hygrometers of this nE 
is the slowness of their response in changing humidity at very 
temperatures. h tend 

4. The chemical method. With the chemical hygrome®, 
given quantity of air is exposed to a drying agent whic ined bY 
the water vapour present; the humidity of the air Is pari 
comparing the weight of the drier after absorption has o 
with that before, or by a similar means. The weighing me teori: 
the most accurate known but is not suitable for routine më 
logical observations. à j 

5. The electrical method. The electrical resistance of es 
substances varies with the amount of moisture absorbed yet 
lithium chloride is one of these. In one type of electri chloride 
eter, measurement of the resistance of a film of pent 
permits the evaluation of the relative humidity. This 
is used mainly for studies of the upper air. —— 

An instrument which records the humidity i i 
graph. Most hygrographs depend on the ty Ee magnified 
for the variations in the length of a hair are rea y 
recorded on a revolving drum. 

One of the factors governing human CO 
humidity of the air, for it, in part, determines ©” 
perspiration evaporates, with its resultant cooling 
single optimum humidity can be given, for the moista 
the air must be considered in conjunction with its teil u 


movement. It is possible, with air conditioning pë ciency: 
control indoor conditions for maximum he ent countt® 
Estimates of the best conditions vary for a 183 C (oF) 


Thus in Great Britain an indoor temperature 0 
with a relative humidity of 50% to 60% is ‘i 
whereas in the United States and Canada a ee is prele 
(72° F.) with a relative humidity from 40% to 6 indi 
Air conditioning is also of great importance 1 ii hments 
plants. To take one example only, printing es 


conside! 
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humidity control in pressrooms and paper storage rooms helpful, 
for the properties and dimensions of paper vary with the relative 
humidity of the air. Most papers are handled with a minimum of 
trouble when the relative humidity is between 40% and 50%. 
See also references under “Humidity, Atmospheric” in the Index 


volar oorapHy —Dictionary of Applied Physics, vol. iii (1923) ; N. E. 
Dorsey, Properties of Ordinary Water-Substance in All Its Phases 
(1940) ; W. E. K. Middleton, Meteorological Instruments (1943) ; E. W. 
Hewson and R. W. Longley, Meteorology, Theoretical and Applied 
(1944). : (E. W. He.) 
HUMITE, a group of four related minerals consisting of basic 
magnesium fluosilicates: chondrodite, clinohumite, humite and 
norbergite. The four minerals are strikingly similar in appearance 
and are best distinguished by their optics and X-ray powder dif- 
fraction patterns. They are honey-yellow to brown or red in 
colour and have a vitreous to resinous lustre; hardness 6-6.5; 
specific gravity 3.1-3.2. The name humite, after Sir Abraham 
Hume (1749-1839), was given in 1813 to the small and brilliant 
honey-yellow crystals found in the blocks of crystalline limestone 
ejected from Monte Somma, Vesuvius; all but norbergite have 
since been recognized at this locality. Chondrodite (from the 
Greek word for a grain) was a name early in use for granular 
forms of these minerals found embedded in crystalline limestones 
in Sweden, Finland and at several places in New York and New 
Jersey. Large hyacinth-red crystals of all four species are associ- 
ated with magnetite in the Tilly Foster iron mine at Brewster, N.Y. 
The minerals have the formulas: norbergite, Mg(F,OH)»o.Mgo- 
Si0,; chondrodite, Mg(F,OH).2MgSiO,; humite, Mg(F,OH)».- 
3Mg.SiO,; and clinohumite, Mg(F,OH)s.4MgySiO,. Norbergite 
and humite are orthorhombic, the others monoclinic in crystalliza- 
tion, The lengths of the vertical axes are in the ratio 3:5:7:9, and 
this is also the ratio of the number of magnesium atoms present 
ineach of the four minerals. Such a relation between the crystal- 
lographic constants and the chemical composition is known as a 
norphotropic relation, Structurally, the minerals consist of inter- 
eaved layers of the olivine (Mg2SiO,) structure and of brucite, 
Mg(OH). The stacking sequence of these layers determines the 
compositional and crystallographic relations observed. (CL. F.) 
HUMMEL, JOHANN NEPOMUK (1778-1837), properly 
Jonan NepomuxKa HUMMEL, Austrian composer, pianist and con- 
uctor, was born Nov. 14, 1778, at Pressburg (Bratislava). The 
son of Joseph Hummel, director of the imperial school of military 
music at Pressburg, he studied music at an early age with Mozart, 
at whose house in Vienna he lived for two years. Later, accom- 
nied by his father, he toured northern Europe as an infant 
Prodigy pianist, giving recitals in Germany, Holland and England. 
stayed in London for one year, studying there with M. Clementi. 
eturning to Vienna in 1793, he continued his studies, with J. G. 
Albrechtsberger, Haydn and A. Salieri. He was for ‘some years 
Kapellmeister to the Esterházy family, a post previously held by 
“aydn, After meeting with further success as a traveling virtuoso 
pianist and conductor, he settled in Weimar in 1819 as conductor 
‘i; the court, a position he held until his death there on Oct. 17, 
837. Hummel’s most important compositions are his works for 
'anoforte, His concertos, trios, sonatas and rondos are the music 
‘a composer with a distinctive, elegant style and of a most 
competent pianist who foreshadowed a great deal of later develop- 
nents in pianoforte technique. The texture of his music, however, 
‘More in accordance with the light action of the pianoforte of 
na than with that of the modern instrument. Among Hum- 
© S Pupils were A, Henselt and F. Hiller. 
a UMMINGBIRD, any of about 320 species of mi ie 
Meh confined to the Americas and constituting re sad y 
in the idae, usually placed with the swift (q.v.) family (Apo : A 
lier order Apodiformes. Hummingbirds range from Alaska to 
t tra del Fuego and from lowlands up to the snow line at 16,000 
on Ecuador, but the centre of abundance in species is in af 
lc ae Andes, They are famous for the rainbow colours a 
E € shades of the brilliant iridescent plumage of the males, 
i may also have striking crests, neck tufts and remarkably 
tgs Bate spatulate tail feathers, Like the swifts they have short 
and small feet, narrow wings and long primary feathers. The 
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(LEFT) FEMALE BLACK-CHINNED HUMMINGBIRD (ARCHILOCHUS ALEXANDRI) 
ON NEST; (RIGHT) MALE RUBY-THROATED HUMMINGBIRD (A. COLUBRIS) 
AT FEEDER 


extreme development of the breastbone and keel is associated 
with the very rapid wingbeat, so fast as to appear a blur in smaller 
species, in which it may be as much as 90 or more beats per 
second. The bill is slender, usually straight, from one-third inch 
to five inches long; it may be curved in a third of a circle, as in 
the sickle-billed hummingbird (Eutoxeres aquila), ranging from 
Costa Rica to Ecuador. The specialized tubular tongue probes 
flowers for tiny insects and nectar as the bird hovers in mid-air. 

A hummingbird can easily move backward in flight to remove 
its bill from a flower and dart away in humming flight. ‘The voice 
is weak; the cries, chippering and unmusical. The nest is a solidly 
built little cup of vegetable down held together with plant fibres 
and spider webs, and in some species decorated with bits of 
lichens; often less than one inch across the opening, it usually 
contains two tiny, elliptical white eggs. The female is pugnacious 
in protecting the eggs and young; the male normally takes no part 
in family affairs. Hummingbirds seem to be partial to red, and 
may be attracted to feeders containing honey or sugar water, 
especially if red spots mark where food is available. They are 
sometimes confused with sphinx moths, which also hover at 
flowers, but chiefly at dusk. In captivity some specimens have 
lived up to six years. 

The smallest bird in the world is the bee hummingbird (Mel- 
lisuga helenae) of Cuba, with a body two inches long and weighing 
Jess than two grams; its nest cavity measures three;fourths of 
an inch across and the eggs are three-tenths of an inch long. The 
largest hummingbird is Patagona gigas, eight inches long, of the 
Andes. The ruby-throated hummingbird (Archilochus colubris) 
is the only one in eastern North America, the allied black-chinned 
(A. alexandri) ranging the southwest to Texas and British Co- 
lumbia. The former sometimes migrates across the Gulf of 
Mexico in a single flight. 

See C. H. Greenewalt, Hummingbirds (1960). t (Dr. A.) 

HUMORESQUE, the title of a musical composition, common 
in the 19th century, usually genial and sometimes whimsical in 
mood. Well-known examples are the “Humoreske,” Opus 20, for 
piano by Schumann in which there are many contrasting moods, 
and the “Eight Humoresques,” Opus 101, for piano, by Dvorak 
(of which the seventh exists in numerous arrangements). Other 
composers who have used the title for piano pieces are Stephen 
Heller, Grieg and Max Reger. Humperdinck wrote a Humoreske 
for orchestra, The name does not imply any structural peculiarity. 

HUMOUR began its interesting career as a Latin word humor, 
meaning “moisture.” In a more specialized sense “humour” meant 
the fluids of the body; this sense survives in part in medical usage. 
In the ancient physiology still current in the middle ages and 
later the four cardinal humours of the body were blood, phlegm, 
choler (yellow bile) and melancholy (black bile); the variant mix- 
tures of these humours in different men determined their “com- 
plexions” or “temperaments,” their physical and mental qualities, 
their dispositions: the ideal man had the ideally proportioned 
mixture of the four; a predominance of one produced a man who 
was sanguine (Latin sanguis, “blood”), phlegmatic, choleric or 
melancholic. Each of these complexions had specific character- 
istics so that the words carried much weight that they have since 
lost: the choleric man, for example, was not only quick to anger 
but yellow-faced, lean, hairy, proud, ambitious, revengeful and 
shrewd. Some knowledge of the four humours is helpful in read- 
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ing Chaucer and Shakespeare and their contemporaries. -~ 
Renaissance Theory.—By further extension and specializa- 
tion, humour in the r6th century came.to denote usually an un- 
balanced mental condition, a mood, or unreasonable ¢aprice, or a 
fixed folly or vice. As such, humour was a fit subject for the 
writer of comedy, whose traditional function, in Ree 

theory, was the correction of irrational or immoral conduct. ~ 
great exponent of the comedy of humours was Ben Jonson, who 
took for his own a word already popular and, as Jonson saw it, 
absurdly abused: all sorts of fools and knaves proudly insisted 
upon their personal humours. “ Jonson, at the beginning of Every 
Man Out of His Humour, distinguished two kinds of humour, in 
the sense in which the word is applied to disposition, One is true 
humour, in which one peculiar quality actually possesses a man, 
body and soul. But there is also an adopted humour, in which a 
man goes out of his way to appear singular by affecting certain 
modes of clothing, speech and social habits. This ridiculous pride 
in singularity Jonson scourges without mercy. Affected humours 
change with the years, with the fashions; they are manners, so that 
Jonson comes to speak of “recent humours. . . or manners of 
men that [go] along with the times”; his 17th-century successors 
continued to find new humours, new kinds of offensive conduct, 

that offered material for the satiric comedy of manners. 

18th and 19th Centuries—By the end of the 17th century 
the English had come to be rather proud of the excellence of their 
comedy, claiming that it was superior to that of the ancients and 
of the modern French because of its humour; that is, its greater 
copiousness in comic characters. Moreover, they began to claim 
that this richness of the comic stage derived from the richness of 
their national life, which abounded in men of varied humours. 
England had long been known as the home of individualists, 
peculiar men, even madmen, so that when young Hamlet put his 
antic disposition on he was packed off to England where it would 
not be noticed. In that sense England had always had its “humor- 
ists” (its odd types, men with a humour). It was, however, Sir 
William Temple in “Of Poetry” (1690) who was the first to try to 
account for English eminence in humour—he ‘claimed that the 
word itself was peculiar to the English language—by finding its 
causes: the native plenty of the: soil, the ease of government and 
the uncertainty of the climate. These forces, he said, produce a 
nation of extremists and this has disadvantages, but wealth, liberty 
and varied weather produce a brilliant crop: health, courage, 
beauty, genius, goodness of nature and, among all these, humour 
“because every Man follows his own, and takes a Pleasure, per- 
haps’ a Pride, to shew it.” When humour was seen in this light, 
not as an affected manner but as a natural, national expression, a 
distinct compliment to a race of rich and free men, its future was 
assured. William Congreve in “Concerning Humour in Comedy” 
(1695) confirmed Temple’s observations on the: English and ana- 
lyzed closely the distinction between affectation and true humour. 
Temple's account was widely popular and the English variety of 
humours became one of the great commonplaces of the English 
heritage. The entire matter was regarded with much complacency. 
As one writer in 1725 said, “The pleasing Medley of Characters 
and Humours particular to Old England, make up together a very 
fine Scene; and the general Face of Peace and Prosperity that 
covers all, will well enough excuse a warm Englishman in thinking 
it the finest Country in the World.” Another writer of 1777 sum- 
marized the history of “true humour” in a few words: “At length 
Commerce, and her companion Freedom, ushered into the world 
their genuine offspring, True Humour. To these she owed her 
birth; and when they expire, it will require no great sagacity to 
prophesy’ that she will follow her parents to the same grave.” 
This was the humour of a national tradition complex in origin and 
expression, but one that may be described in outline as empirical, 
liberal and expansive, scientific; democratic and commercial, one 
that emphasized variety and the individual rather than conformity 
and the class. It was the Whig tradition of the Glorious Revolution 
of 1688, which made Englishmen proudly self-conscious of their 
liberties and wealth; and it was a legacy inherited and then inde- 
pendently cultivated by Americans. The continuing vitality of the 
tradition from which “True Humour” sprang can be seen in the 
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rgth century, at its best, in John Stuart Mill’s insistence thay. 
scope should be given to varieties of character, that ie 
in a society is proportional to genius, originality, mental tity 
and moral courage. The major critic of its defects was Mather 
Arnold, who saw its degeneration into the mere rawness on the 
as One Likes.” It drew its inspiration neither from Hi 
aristocracy nor the basëborn knaves and fools; it was distin 
“middle class”: “the Courtier crys out for Wit,” accordi H 
George Farquhar’s analysis of the public taste (1702), “the Citi 
zen for Humour.” j 
Humour and Wit,—Wit was a form of intellectual qui 
taillery and repartee, likely to be an upper-class manner of diy 
course, likely to be dangerous, as are all sharp weapons that om 
cut good and bad alike; wit was associated with the | 
sexual Restoration rakes, who, in the. eyes of good citizens, had 
used ridicule against» religion and marriage and all moral and 
social decency. Wit was inferior, furthermore, as a literary fom 
because it was primarily cleverness and thus without passion or 
heart; in comedy, therefore, it offered no cause for the action of 
characters; on the contrary, it was regarded as too often obliterat- 
ing the distinctions between characters because some authors in 
their overflowing desire to display their wit tended to put thet | 
witticisms into the mouths of inappropriate characters. Congreve 
became the standard example of the excessively witty writer, But 
Congreve himself had declared that the manner of the wit should 
be adapted to the humour; that is, humour as a manner peculiar t 
one man was bound up necessarily in individual character and fed} 
ing and thus determined action and speech (including such wit as 
might be appropriate). - Humour, then, unlike wit, was not the 
flash of an isolated sentence whose force was largely in 
of the speaker or the time or place, but gathered its strength from 
awide context, the previous life of the character, the relationships 
among'a number of human beings in a complex specific dramatic 
situation, Humour was. therefore more “natural,” 4 growth of 
time, a freer and less restrained expression of character than vi 
Wit, like any impersonal mental skill, required books; learning, 
art; humour was a more universal gift. Wit surprised the a 
but humour was more delightful and appealed to the heart as We? 
To the more “polite” critics of the 18th century, where wit wis 
more designed, concerted, regular and artificial, humour was mott 
wild, loose, extravagant and fantastical, not consistent wil He, 
politeness; if humour was more diverting than wit it was only ast 
buffoon is more diverting than a gentleman: this was the act ad 
given by Adam Smith in 1755. Humour was therefore esi 
by some to be “low,” but the prevalent tendency was oh batt 
it: if humour is not found in the well-bred it is because ri 
learned to repress their feelings and adapt their manners he 
mold of decorum; among the lower orders, 


types in which individual variants were aberrations, neces! 
in which luxuriant variation and plenitude of forms pales” 

and desirable, a “picturesque” nature in whi 
roughness of outline, the unusual and unexpected, 
tesque, were admired and treasured. 


free rein to inner impulse and trusting that spon” 
of personal feeling was good for both the indivi 


ous flow of spirits and warm uncalculating b 
were amiable, even estimable failings. Humour 
guise to hide tender feelings. 
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48th-Century Humorists.—The r8th century was prolific in 
the creation of kindhearted “humorists,” most notably Joseph Ad- 
dson and Sir Richard Steele’s Sir Roger de Coverley, Henry 
Fielding’s Parson Adams, Oliver Goldsmith’s Vicar of Wakefield 
and Laurence Sterne’s Uncle Toby. The history of comic writing 
was reshaped so that though it may seem obvious to us that 
amiable humour has always existed, that Shakespeare and Cer- 
vantes and the humorous characters they created, for example, 
were greater than anything produced by later ages, if such is the 
case it is because we have inherited the 18th-century interpreta- 
tions of those earlier authors. Falstaff and Don Quixote, though 
always highly admired as comic creations, were regarded as butts 
of ridicule, the one an amorous, lying, gluttonous buffoon, the other 
alunatic designed to satirize chivalric romances, until well along 
into the 18th century; then Falstaff became a lovable, harmless 
rogue; Don Quixote became an enthusiastic philanthropist: even 
when his too ardent feelings betray him into ridiculous excesses 
and we are tempted to laugh at him, it is impossible to withhold 
our love and pity. 

Thus humour, by the end of the r8th century and the beginning 
of the roth, in its most exquisite moments was found to have an 
intimacy with sympathy and pathos. The inevitable distresses of 
a high-minded innocent like Don Quixote brought a tear to the 
eye even as the smile was upon the lip. Humour was the expres- 
sion of a human nature that was, within itself and in its social and 
cosmic relations, a strange mixture, at once sublime and ridiculous. 
Humour was an essential resource of the sensitive and melancholy, 
arelief from and defense against the sadness of life that always 
weighs most heavily on those of keenest sensibilities. Sterne, with 
his unpredictable mingling of mirth and sentiment, laughter and 
tears, writing, as he claimed, against the “spleen,” was tremen- 
dously popular and influential. The spleen was a nervous, de- 
pressive disorder that affected especially the finest tempers; it 
made men “humorists” and it made humour a necessary thera- 

peutic, The English as a nation were notable for their spleen and 
their humour; the two were inseparable: 

19th-Century German Humour.—Though the English had 
declared their monopoly of humour, other nations were not always 
prepared to acknowledge the claim. In the roth century the 
Germans in particular became determined and solemn philosophers 
about humour. Jean Paul Richter, who was much influenced by 
English humour, especially Sterne’s, and whose ideas on humour, 
in turn, were influential on Samuel Coleridge, Thomas De Quincey 
and Thomas Carlyle, developed in his Vorschule der Ästhetik 
(1804) a theory of humour as the romantic form of the comic; 
in his highly complex exposition, the observer of a humorous situa- 
tion must subjectively identify himself with the object of his 
laughter and thereby the object of his laughter is himself as well, 
indeed all humanity, of which both he and the object are a part. 
Humour destroys not the individual but the finite in its contrast 
ae the infinite, In this universality humour finds no individual 
ols but only foolishness in a foolish world and is therefore 
tenderly tolerant. But when humour measures and connects with 
n little world the infinite one, there arises a laughter wherein 
A k ìs still a pain of greatness, Richter says. Nor is it difficult 
tlini. later theories of humour with loftier pyramids of com- 
ETER Humour.—In the roth century humour was estab- 
ah as the highest and richest form of the comic. As such the 
tod came also to be employed as a general term, as it usually is 

ay, to denote anything comic, or anything that makes us laugh. 
ae obvious extension of meaning a “humorist” is now someone 
a asly skilled in comic artistry, not, as the word was roa 
ka ar thg roth century, an unconscious subject of comedy 
ay elf. “Humour” is applied also to the ability to perceive or 

Preciate the comic. When qualified, of course, the word is used 
theres tee variety of special areas of the comic. The word, 
Tetain fee now has little specific meaning except what it still may 
reach tom its history in the r8th and roth centuries, when it 

ed its apotheosis. i 
an its worst the idea of humour that developed in that period 

Pudding of meaningless grotesquerie and gratuitous emotional- 
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ism. At its best it preserved a fine and difficult balance and a 
comprehensive conception of man and nature. It caught the 
enthusiasm of man’s aspiring goodness and checked it with an eye 
for the incongruities of his concomitant weaknesses. At its best it 
did not identify innocence with the whole of nature or the complete 
virtue of man; innocence is also ludicrously short of fulfilling 
human capabilities. It measured reality, not as the satirist tends, 
by an ideal against which reality is terribly wanting, nor did it, 
in the manner of the sentimentalist, deny the gap of the real and 
the ideal. It accepted the difference with a liberal tolerance, or, 
unlike both satirist and sentimentalist, it found the ideal in the 
varied fullness of the real in all its imperfections. Its strength 
can be seen in the manner in which it prepared an enormous au- 
dience for the early Dickens; its weakness can be seen in the 
unwillingness of that audience to let Dickens get beyond Pickwick 
Papers. 

In the 20th century humour no longer enjoys an unquestioned 
pre-eminence in the hierarchy of the comic. For one thing, in- 
creased historical study of the comic has led to the rejection of 
18th- and r9th-century interpretations of earlier authors and to 
the understanding of modes of the comic that antedate the later 
idea of humour. The interest of many critics has turned also to 
questions of formal structural analysis, in which the emotions of 
the audience, essential in humour, are subordinated. And it is cer- 
tainly true that one characteristic of the 20th century is an astrin- 
gency (cynicism to those who do not like it, tough-mindedness to 
those who do) that questions sharply the liberal assumptions on 
which the 18th- and rgth-century idea of humour was based, re- 
garding them as undisciplined both in intellect and emotion. It is 
noteworthy that those critics who tend to regard the 18th and roth 
centuries as unfortunate errors in the history of literature have 
revived “wit,” using it once again in a 17th-century sense to denote 
the hard, bright quality of that fine fusion of intelligence and 
feeling found in the greatest poetry. (S. M. T.) 

Related Articles.—There are in Britannica a number of arti- 
cles related to humour in its broadest sense, as anything comic, or 
anything that makes one laugh. For the psychological aspects of 
laughter see Emotion. In the performing arts, see THEATRE and 
Comepy and articles referred to in those articles. Literary genres 
which lend themselves to humour in this sense include parody, 
burlesque and satire (qq.v.). A particular form of verbal humour 
is the pun (g.v); see also Ficures or Sprecu. Verse forms that 
are usually funny are the limerick and the clerihew (qq.v.); see 
also Licut Verse. Caricature is related to satire and the modern 
cartoon is pictorial comedy; see CARICATURE AND CARTOON. 

HUMPERDINCK, ENGELBERT (1854-1921), German 
composer known for his children’s opera Hänsel und Gretel. Born 
at Sieburg, Sept. 1, 1854, he studied under Ferdinand Hiller at 
Cologne and Franz Lachner and Joseph Rheinberger at Munich. 
In 1879 a Mendelssohn scholarship enabled him to go to Italy, 
where he met Wagner who invited him to assist in the production 
of Parsifal at Bayreuth, He taught at the Barcelona conservatory 
(1885-87) and at Frankfurt (1890-96) where he was also music 
critic of the Frankfurter Zeitung. Early works were the choral bal- 
lads, Die Wallfahrt nach Kevelaar (1878), Das Gliick von Eden- 
hall (1879) and the Humoreske (1880) for orchestra, Hänsel und 
Gretel, conducted by Richard Strauss, was produced at Weimar 
on Dec. 23, 1893. The libretto, by the composer’s sister Adelheid 
Wette, was based on the folk tale made familiar by the brothers 
Grimm. In this work Humperdinck showed an understanding of a 
child’s mind and a subtle sense of poetry, notably in the atmosphere 
of the woodland scene at twilight and in the realistic effects in the 
episode of the broken milk jug. The Wagnerian harmonies, often 
of simple tunes, and the resourceful orchestration maintain the 
musical interest on a high level. 

Between 1895 and 1919 Humperdinck produced six further op- 
eras, including Dornröschen (Frankfurt, 1902) and Kénigskinder 
(New York, 1910) but none of them, nor the pantomime The 
Miracle (London, 1911), achieved much success. He also wrote 
incidental music for plays by Aristophanes, Shakespeare and Mae- 
terlinck, a Moorish Rhapsody for orchestra (1898), a string quar- 
tet, piano works and songs. He died at Neustrelitz, Sept. 27, 1921. 
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HUMPHREY, DORIS (1895-1958), U.S. dancer and chore- 
ographer, a significant figure in the development of the American 
modern dance, was born in Oak Park, Ill., on Oct. 17, 1895. She 
studied dancing in Chicago before entering the Denishawn school 
in Los Angeles in 1917. A year later she joined the Denishawn 
company. As one of its leading dancers she toured the United 
States, visited London in 1922 and studied oriental dancing under 
native teachers during a tour of the east in 1925-26. Her first 
group choreography was Sonata Trágica, created in 1925. 

Leaving Denishawn in 1928, she evolved her own philosophy of 
the dance and developed the independent technique, based upon 
principles of fall and recovery, balance and unbalance, on which 
her later work was based. With Charles Weidman she formed the 
Humphrey-Weidman school and company, which was active until 
1944. In such works as Water Study, Life of the Bee and The 
Shakers, she tested her theories of movement and soon won recog- 
nition as the foremost modern dance choreographer of the time. 
Further works included New Dance, Song of the West and Inquest, 
in which she made her final appearance on the stage (1944). 

From 1946 until her death in New York city on Dec. 29, 1958, 
she was artistic director and principal choreographer of the José 
Limón company. For Limón, who had been one of her pupils, she 
created such works as Day on Earth, Lament for Ignacio Sánchez 
Mejias and Ruins and Visions. (Ly. Me.) 

HUMPHREY, HUBERT HORATIO (1911- ), US. 
vice-president, was elected in 1964 on the Democratic ticket headed 
by Lyndon B. Johnson. Born in Wallace, S.D., on May 27, 1911, 
Humphrey attended the Denver 

(Colo.) College of Pharmacy 

(1932-33) and, after working as a 

pharmacist, studied at the univer- 
sities of Minnesota (B.A., 1939) 
and Louisiana (M.A.,. 1940). 

From then until he became 

mayor of Minneapolis, Minn., in 

1945, he taught political science, 

served in several federal adminis- 
trative posts, became an instruc- 
tor with the Army Air Forces, 
worked as a radio news commen- 
tator, and was Minnesota cam- 
paign manager for Pres. Franklin 

D. Roosevelt in 1944. During 

this period he also was instru- 

mental in merging the Demo- 
cratic and Farmer-Labor parties in Minnesota. He was elected to 
the U.S. Senate in 1948 and twice reelected, becoming assistant 

majority leader in 1961 after an unsuccessful bid for the 1960 

Democratic presidential nomination. An outspoken liberal, though 

perhaps more moderate than when he began his Senate career, 

Humphrey was chosen to steer the 1964 civil rights bill through 

the Senate. With strong bipartisan support, he was able to mar- 

shal enough votes to end a three-month filibuster by opponents of 
the bill and to ensure its passage. 

As vice-president, Humphrey attended meetings of the Cabinet 
and of the National Security Council; he also served as chair- 
man of the National Advisory Council of the Peace Corps, as co- 
ordinator of the antipoverty program, and as chairman of the Civil 
Rights Council. He frequently made official visits to other coun- 
tries to discuss mutual problems. In February 1966 he at- 
tended a meeting in Honolulu with President Johnson and Premier 
Nguyen Cao Ky of South Vietnam, and then briefly visited a 
number of Asian countries—from Korea to India—to explain and 
discuss U.S. policy in Vietnam. When President Johnson was un- 
der anesthesia, during an operation in Noyember 1966, Humphrey 
served as acting president for 68 minutes, 

HUMPHREY, LAURENCE (c. 1527-1590), Puritan re- 
former famous for his part in the vestiarian controversy, writer, 
president of Magdalen college, Oxford, and dean successively of 
Gloucester and Winchester, was born at Newport Pagnell, Buck- 
inghamshire. Elected a fellow of Magdalen college in 1548, he was 
a pupil of the reformer Peter Martyr. On Mary’s accession he 
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obtained leave of absence from his college to study ‘abroad, 
lived at Zürich, Basel and for a short time Geneva, maki a 
acquaintance of the leading Swiss reformers, whose theologies) 
views he adopted. He returned to England at: the accessi 
Elizabeth I, was appointed regius professor of divinity at On 7 
in 1560, and recommended for election as president of Ma a 
The fellows declined to elect so pronounced a reformer, byt 
yielded in 1561, and Humphrey gradually converted the cil | 
into a Puritan stronghold. In 1564 he and his friend Thomas 
Sampson, dean of Christ Church, were summoned before Arch. 
bishop Matthew Parker for refusing to wear the Prescribed eccle | 
siastical vestments; a prolonged controversy broke out, involving 
Heinrich Bullinger and other continental theologians, as wella 
many of the leading English clergy. In spite of Bullinger's advice, 
Humphrey refused to conform and Parker wished to deprive him, 
He escaped by going into temporary retirement. In 1566h | 
preached at Paul’s Cross without the vestments. | In that yea, 
when Elizabeth visited Oxford, he wore only his doctor's gown and 
habit, and was jokingly complimented by the queen. Gradually i 
his attitude moderated. By 1571, when he became dean of — 
Gloucester and vice-chancellor of Oxford, Humphrey had ceased 
to play any part in the vestiarian controversy, and some years 
later he actually served on a commission to:enforce Parker's "At 
vertisements” of 1566, a pronouncement on ritual matters thi, — 
among other things, commanded the use of the surplice: In 158) _ 
he was appointed dean of Winchester. He died on Feb, 1,15 | 
Of Humphrey’s writings, the more important are De religionis 
conservatione et reformatione vera (1559), discussing the rel 
gious and political situation in England, and a Life of John Jewth 
bishop of Salisbury, in Latin (1573). j 
Brstiocrapuy.—C. H, and T. Cooper, Athenae Cantabrigiensts, voli 
(1861); C: H. Garrett, The Marian Exiles (1938); M. M, Knappen, 
Tudor Puritanism (1939). (G. Hu) 
HUMUS is organic matter that has undergone partial dè 
composition. It is brown to black in colour and imparts 
colours to peat bogs and to many surface soils. Complex i 
cally, its compounds are known only in part. In addition to 
nonliving organic material, to which the term “humus” is usu 
applied, soils contain great numbers of bacteria and betes 
organisms that form humus from added organic materi ie 
that serve to gradually decompose humus itself. Humus a 
some of the phosphorus and sulfur and almost all the x 
soils. It is important principally because during decomp 
the nitrogen is gradually changed to simple forms that.cal™® iir 
by plants. Humus is valuable also because it pes 1 ote 
absorption and improves the workability of soils. See Som: Y 
ponent Parts of Soils ; GEOCHEMISTRY: Bioliths. 


against the Carolingian mayors of the palace of AY Y 
sumed. Charles Martel had to lead an expedition into el 


early as 742. But they soon had to turn their al 
eastern frontier, whereupon Hunald seize 
send raids northward over the Loire river Vi% te it favour 
however, in 745, the Carolingians made him abd a ot 
Waifer (his brother or his son?), Hunald then a pater vi 
monastery on the Île de Ré, but probably took ee attack © 
the Lombards and may have been killed during © zed pow A 
Rome in 756. In that case, the Hunald who oa Gascony W 
Aquitaine c..768 but was driven to take refuge 1 iy FM 
Charlemagne’s campaign of 769 and was handed ee (pe 
by the Gascon duke Lupus must have been a diffe vat pia 
haps a son of Waifer?), though some historians 1 ; 
the earlier duke. 
BrstiocraPHy.—Continuators of Fredegarius 
maniae historica, series Scriptores rerum meroving 
F. Bladé, “La Fin du premier duché d'Aquitaine, 
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des Lettres de Bordeaux (1892); L. Halphen, 
carolingien (1947). 

HUNAN (Hv-nan SHENG), an important rice-producing prov- 
ince of China south of the central part of the Yangtze river (q.v.), 
pounded in the south by the Nan Ling mountains. Area 81,274 
sqmi., pop. (1957 est.) 36,220,000. The province mostly comprises 
the drainage area of Tungting lake (Tung-t'ing Hu), Except for 
the plain around the lake in the northeast and strips of river 
alluviums which narrow as the land rises in the south and west, 
much of the province consists of rough uplands of sandstone, 
limestone and granite. The largest river is the Hsiang Chiang 
(Siang Kiang) whose course is followed by the railroad from Han- 
kow to Canton, At Heng-yang this railroad continues along- 
side a tributary stream almost due south, while a branch rail line 
runs over the Nan Ling mountains to Kuei-lin in Kwangsi province. 
River steamboats up to 500 tons can reach Ch’ang-sha (g.v.) on the 
Hsiang Chiang and during flood periods may reach Heng-yang. 
Rainfall ranges from 50 in. in the north to 58 in. in the south. 

Rice is the leading field crop and, in the south, a growing sea- 

son of up to 330 days permits two plantings on the same field each 
year, In the Tung-t’ing basin to the north the growing season is 
limited to about 300 days. Other field crops cultivated are rape- 
seed, broad beans, wheat, peas, barley and glutinous rice. Indus- 
trial crops include cotton, ramie, tung-oil nut, tea (especially the 
Anhwa variety grown principally on the uplands), silk and tobacco. 
Oranges, tangerines, grapefruit and pears are important fruits. 
Large quantities of sweet potatoes are grown. There is some 
lumber production (pine, bamboo, fir) in the uplands. 
, Hunan is one of the leading mineral reservoirs of China, par- 
ticularly in nonferrous metals. There are widespread coal deposits 
but only a few are economically significant, Hunan produces about 
90% of China’s antimony supplies. The province also accounts for 
about 10% of China’s tungsten, 65% of its mercury, 90% of its 
manganese and much of the lead, zinc, gold, silver and sulfur. 
Although Hunan’s population is overwhelmingly rural, a large 
number of industries have developed, including metal refining, 
dyes and fertilizer, glass, electric light bulbs, paper, silk gauze, 
matches, soap and cigarettes. A hydroelectric plant was started on 
the Tzu Shui (river) in the late 1950s. Ch’ang-sha, the provincial 
capital (pop. [1958 est.] 709,000), is a market for rice, tea, lum- 
ber, ramie and metals as well as the major industrial centre and the 
tt pots university, Hsiang-t’an is an important industrial 
entre 20 mi S.S.W. of Ch’ang-sha. 

In the 1950s non-Chinese tribeapeupie in the western hill lands 
embered about 400,000, of which about 320,000 were Miao and 
1,000 were Yi (formerly Lolo); the rest comprised smaller ethnic 
fees i vcr the Communists R tribespeoples were organized 

ional autonomous regions or districts. 
thn i name Hu-nan means “south of the lake,” referring to Tung- 
faked lu. Before the Chinese migrated southward, this region was 
ihe by the ancestors of the Miao and Thai (Tai) tribes. In 
in ana of Confucius (6th century B.C.) it was part of the Ch’u 
oa om, At the beginning of the ‘Han dynasty (206 B.c.) it 
06) i the Ch’ang-sha kingdom, During the T’ang dynasty (618- 

; E formed a division-of the Chiang-nan provinces; during 
he ung dynasty (960-1279) part of the Ch ing-hu provinces. 
oF Ongols formed part of Hu-kuang from it and this name was 

inued during the Ming dynasty (1368-1644). In 1665 under 
$ € Manchus, Hu-kuang was split, and one of the sections eventu- 
T came Hunan province, Strategically, the Hsiang ae 
oh has been important since the early Chinese moved ae 
ee Hunan to settle the Hsi Chiang (q.v) drainage across t ‘4 
Hun: ing. The revolutionary Nationalist armies drove a 
hei X northward from their Canton base to defeat the war lor 3 
in 0727. twas in this area that the Japanese were stoppe 

Wort campaigns during the Chinese-Japanese war (1894-95). 
ANSI War II the province was invaded by the Japanese who 
ang KG Ch ang-sha in June 1944. Communist chief Mao e 
ony arted his peasants’ associations in Hunan, Jan. 1927, an 
. Net with Chu Teh led various uprisings in 1928. However, 
in ‘ationalist forces drove Mao and his supporters into the Nan 

g hills from which they made their Long March to the west and 
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north, finally ending at Yenan (Fu-shih) in Shensi province, not 
to return until 1949, (B. J. Ws.) 

HUNDRED, a unit in English local government intermediate 
between the village and the shire, which survived into the 19th 
century. In Yorkshire, Lincolnshire, Nottinghamshire, Derby- 
shire, Rutland and Leicestershire, however, these units were usu- 
ally called wapentakes and in the four northern counties of 
Northumberland, Durham, Cumberland and Westmorland known 
as wards. The hundred first appears thus named in the laws of 
Edmund I (939-946). In an anonymous Ordinance of the Hun- 
dred issued earlier than 975, rules which have every appearance of 
antiquity show that the hundred was then a long-established insti- 
tution. The long association of hundreds or groups of hundreds 
with individual royal manors suggests that its origin probably lies 
in the division of primitive tribal districts into hundreds of hides 
(q.v.) for the purpose of collecting food rents for the king’s sup- 
port. Occasionally a group of medieval hundreds seems to go back 
to one of these early divisions. The “seven hundreds of Cookham 
and Bray” in Berkshire may well represent the provincia of Son- 
ning mentioned in the 7th century. 

In the 10th century, and probably long before, the hundred had 
a court in which private disputes as well as criminal business were 
settled by customary law. The ordinance shows that in the 10th 
century the court of the hundred was of prime importance, par- 
ticularly in relation to cattle thefts, that it met once a month, 
could impose and collect fines, could adjudge the triple ordeal and 
that an official called the hundredman was a central figure in its 
organization. The court still met once a month in Henry T’s reign 
(1100-35) and, by the king’s order, in the traditional meeting 
place unless he summoned it to sit elsewhere. An ordinance of 
1234 declared that the court had met in Henry II's reign once a 
fortnight, but that in the future it should meet once in three weeks, 
Henry II, by the assize of Clarendon (1166), established that a 
grand jury of 12 lawful men from every hundred and 4 from every 
village should report crimes in the shire court and before royal 
judges. The early records of royal courts of justice show men and 
women taking their wrongs in the first instance to the hundred 
court. 

Hundred courts generally met in the open air, often in a site 
embanked to give some protection to the suitors sitting in a square 
“within the four benches” of the court. Since everyone knew 
when and where the court should meet there was no need of special 
summons. As the hundred court became less important, suit to it 
often became attached to the tenure of specific land and the at- 
tendance of all men dwelling within the hundred was not expected. 
The suitors were the judges in the ordinary sessions, but in two 
specially full meetings after Easter and Michaelmas, when the 
sheriff made his “tourn” through the hundred courts to take the 
view of frankpledge (q.v.), he was the judge. Even before the 
Norman conquest important landholders had begun to get control 
of hundred courts, and after 1066 this process was rapidly ac- 
celerated (see Court Leer), The hundred rolls compiled as a 
result of inquiries into local affairs ordered by Edward I in 1274 
reveal that by the latter part of the 13th century more than half the 
hundreds were in private hands. But the hundred as a geographical 
term long preserved an artificial existence as a unit for the ad- 
ministration of the new statutory powers created in the 16th and 
17th centuries, 

After the Norman conquest the hundred was made responsible 
for the murdrum due for the unexplained death of a Norman (see 
Excis Law: The Norman Age). By the Statute of Winchester 
(1285) the hundred was made responsible for robbery if the of- 
fender were not produced and the civil liabilities of the hundred 
for crimes committed within its borders were thereafter constantly 
increased by statute. Many of these statutes were repealed in 
1827, leaving to the hundred only the responsibility for damage 
done by rioters, which was transferred to the county or borough 
ratepayers by the Riot (Damages) act of 1886. The memory of 
the hundred faded and county atlases no longer included as a mat- 
ter of course the boundaries of the old hundreds. 


S. Anderson, The English Hundred-Names, 3 vol. 
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nett, A Concise History of the Common Law, Sth ed. (1956). 
(D. M. S.) 


HUNDRED DAYS, the name commonly given to the period 
between March 20, 1815, the date on which Napoleon arrived in 
Paris after his return from Elba, and June 28, 1815, the date of 
the second restoration of Louis XVIII. The phrase Cent Jours 
was first used by the prefect of the Seine, the comte Gilbert de 
Chabrol-Volvic, in his speech welcoming the king. See FRANCE: 
History; Naroteon 1; WATERLOO CAMPAIGN. 

HUNDRED YEARS’ WAR, the name usually given by his- 
torians, not quite accurately, to the long struggle between France 
and England which, interrupted by two treaties and by numerous 
truces, continued intermittently from 1337 to 1453. The confisca- 
tion (May 24, 1337) of the English-held duchy of Guienne by the 
French king Philip VI is generally accepted as marking its outbreak, 
This confiscation, however, had been preceded by others and was 
but one episode in a series of disputes which had long exacerbated 
relations between the two countries. 

In the first half of the 14th century France was without doubt 
the richest, largest and most populous kingdom of western Chris- 
tendom; it had, moreover, derived immense prestige from the fame 
and exploits of its monarchs, especially of Louis IX (Saint Louis), 
and it had grown powerful through the loyal service given by its 
administrators and officials. But England was the best organized 
and most closely integrated western state and the most likely to 
rival France, since the Holy Roman empire was paralyzed by deep 
divisions. In these circumstances serious conflict between the 
two countries was perhaps inevitable, but its extreme bitterness and 
long duration are more surprising. The length of the conflict can 
be explained, however, by, the fact that a basic struggle for su- 
premacy was exacerbated by complicated problems such as that of 
the English territorial possessions in France and the disputed suc- 
cession to the French throne; it was also prolonged by bitter liti- 
gation, commercial rivalry and greed for plunder, 


REMOTE AND PROXIMATE CAUSES 


Problem of the English Lands in France.—The complicated 
political relationship existing between France and England in the 
first half of the 14th century derived ultimately from the position 
of William the Conqueror (d. 1087), the first sovereign ruler of 
England who also held fiefs on the continent of Europe as a vassal 
of the French king. The natural alarm caused to the Capetian 
kings by their overmighty vassals the dukes of Normandy who 
were also kings of England was greatly increased when Henry 
Plantagenet, already duke of Normandy (1150) and count of Anjou 
(1151), became not only duke of Aquitaine in 1152, by right of 
his wife Eleanor of Aquitaine, recently divorced from Louis VII 
of France, but also king of England, as Henry I, in 1154, A long 
conflict inevitably ensued, in which the French kings steadily re- 
duced and weakened the Angevin empire. . This struggle, which 
could well be termed the “First Hundred Years’ War,” was ended 
by the treaty of Paris between Henry III of England and Louis IX 
of France, which was finally ratified in Dec. 1259. By this treaty 
Henry III was to retain the duchy of Guienne (q.v.; a much-re- 
duced vestige of Aquitaine, with Gascony), doing homage for it 
to the French king, but had to resign his claim to Normandy, Anjou, 
Poitou and most of the other lands of Henry II’s original empire, 
which the English had in any case already lost. In return Louis 
pledged himself in due course to hand over to the English certain 
territory which protected the border of Guienne; że., lower Sain- 
tonge, Agenais and some lands in Quercy.» This treaty stood @ fair 
chance of being respected by two rulers suchas Henry and Louis, 
who admired each other and were closely related (they had mar- 
ried sisters); but it posed many problems for the future. It had 
been agreed, for instance, that the lands in Saintonge, Agenais and 

Quercy, which were held at the'time of the treaty by Louis IX's 
brother Alphonse, count of Poitiers and Toulouse, should go to 
the English at his death, if he had no heir. When Alphonse died 
without issue in 1271, the new'king of France, Philip IIT, tried to 
evade the agreement, and the question was not settled until Ed- 
ward I of England received the lands in Agenais by the treaty of 
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Amiens (1279)-and those in Saintonge by. the: treat RY 
(1286). Edward surrendered his treaty rights to the Quercy i 
By the treaty of Amiens, moreover, Philip acknowledged the ns, 
of Edward’s consort, Eleanor of Castile, to the countship of cf 
thieu. OM 

Meanwhile the French kings’ suzerainty over Guienne, ve thas 
officials an excuse for frequent intervention in the duchy’s affair 
The result was that French royal seneschals and their subordi 
encouraged malcontents in the duchy to appeal against their duke 
to the French king and to the parlement of Paris, Such a 
strained relations between the French and English courts on 
than one occasion; and the homage which had to be done again 
meee a new ruler ascended either throne was given only grad 
ingly. 

The first serious crisis after the conclusion of the treaty of Paris 
camein 1293 when ships from England and Bayonne were engaged 
in a series of skirmishes with a Norman fleet, Demanding compen: 
sation, Philip IV of France announced the confiscationof Guienne 
(May 19,1294). By 1296, as a result of the successful campaigns 
there of his brother Charles, count. of Valois, ‘and: his coup 
Robert II of Artois, Philip had become the effective master of 
almost the whole duchy; but Edward I then allied himself in 129) 
with Guy of Dampierre, count of Flanders, another rebellious vas 
sal of France, A truce (Oct, 1297), confirmed a year later through 
the arbitration of Pope Boniface VIII, ended this phase of ho 
tilities. " 

Shortly after his succession to the English throne Edward II 
homage for his French lands to Philip IV in) 1308. But Edw } 
was reluctant to repeat the ceremony on the accessions of Philips 
three sons Louis X (1314), Philip V (1316) and Charles IV (1822), 
Louis X died before Edward proffered homage; Philip V did nt 
receive it until 1320; and Edward's delay in paying homage ti 
Charles IV, combined with the destruction (Noy. 1323) by th 
Gascons of the newly-built French fortress at: Saint Sardos in 
Agenais, led the French king to declare Guienne‘ forfeit (July 
1324). The duchy was overrun again (1324-25) by the forces ol 
Charles of Valois. Even so, both sides:had intermittently 
seeking a solution to this troublésome problem. Edward I 
Philip V had tried to solve it by the nomination of ee 
governors for Guienne who were acceptable to them both, and tie 
appointment of the Genoese Antonio Pessagno and later of Amaury 
de Craon to this post had proved successful fora time: E | 
expedient was adopted by the appointment (1325) of Henia 
Sully, who held the office of butler in the French royal nee 
and was a-friend of Edward IH. In the same year id 
nounced the duchy in favour of his son, the future Edwin 
But this solution, which avoided the awkwardness of eee f 
king to do homage to another, proved un fortunately of short! 
tion, since the new duke of Guienne returned almost imme! H 
to England (Sept. 1326) to dethrone his father GS) a 

Problem of the French Succession.—A fresh oa gm 
was introduced when Charles IV died on Feb. 1; at rule abot! 
male heir, Since there existed at that time no defini rai 
the succession to the French crown in’such arc to be it 
left to an’ assembly of magnates to decide who ve IIT of 
new king: The two principal claimants were Edwar! | ste 
land, who derived his claim through his mother, TAa piip 8 
of Charles IV, and Philip, count of Valois, son 0° g i 
brother Charles (see table). f Valois, W 

The assembly decided in favour. of the count ed thre 
became king as Philip VI. Edward TT protested vigo vat alter ië 
ening to defend his rights by every possible meii Cas (Ale 
rival had defeated some Flemish rebels at the battle 0 ar Gul 
1328) he withdrew his claim and did simple homie” age 
at Amiens in June 1329. But Philip required ete for wl í 
was, moreover, determined not'to restore certain se i ail | 
Edward asked; war nearly broke out and Edward ch king's W 
obliged to renew his homage, in private, on the Fren ained © 
(March-April 1331). Anglo-French relations A encour 
for more than two years, but from 1334 i 
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have regretted his weakness, seeking to recover the Gascon lands 
lost to Charles IV and demanding an end of the alliance between 
France and Scotland. He intrigued against Philip in the Low 
Countries and in Germany, while Philip, for his part, organized a 
small expedition to help the Scots (1336) and formed an alliance 
With Castile (Dec. 1336). Both parties were preparing for war; 
Philip declared Guienne confiscate on May 24, 1337, and in Octo- 
er, Edward began to declare that the kingdom of France was 
rightfully his and sent a formal challenge to his opponent. 


FROM THE OUTBREAK OF WAR TO THE PEACE 
OF BRETIGNY, 1337-60 


Hostilities in the Hundred Years’ War began at sea, with bat- 
lles between privateers. Edward II did not disembark on the 
fontinent until 1333, He settled at Antwerp and made an alliance 
(1340) with Jacob van Artevelde (q.v.), a citizen of Ghent who 
ie become the leader of the Flemish towns; these, in their anxiety 
‘0 ensure the continued supply of English wool for their textile 
distris, had rebelled against the count, Louis of Nevers, who 
ported Philip (see FLANDERS, CouNTY oF). Edward also won 

€ support of several rulers in the Low Countries, such as his 
tother-in-law William II, count of Hainaut, and John II, duke 

brabant, He also made an alliance (1338) with the emperor 
uis IV the Bavarian. He besieged Cambrai in 1339; and, on 
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the mediation of Philip VI’s sister, Margaret countess of Hainaut, 
and of Pope Benedict XII, temporarily suspended hostilities. 

The scene of operations shifted in 1341 to Brittany, where, after 
the death of Duke John III in April, the help of the French and 
English kings was invoked respectively by Charles of Blois and by 
John of Montfort (d. 1345), rival claimants for the succession, 
The troops of both kings invaded the duchy and their armies were 
confronting each other near Vannes by Dec. 1342 when the legates 
of the new pope, Clement VI, intervened and managed to negotiate 
the truce of Malestroit (Jan. 19, 1343). 

At this stage neither king was anxious to press the conflict to 
the issue of a decisive battle; each hoped to achieve his purpose 
by other means. They embarked on an intensive war of propa- 
ganda, Edward trying to enlist French support for his claims by 
means of proclamations nailed on church doors, and Philip cleverly 
exploiting to his own advantage all the traditions of the French 
kingship and losing no opportunity of stressing his claim to be 
the lawful successor of his Capetian ancestors, Edward’s propa- 
ganda and promises were partly successful in fomenting rebellions 
in the west of France (1343 and 1344); these, however, Philip 
crushed with severity. Edward resumed the offensive in 1345, this 
time in Guienne, since the murder of Jacob van Artevelde (July 
1345) made it no longer easy for the English to use Flanders as 
a base for operations. Henry of Grosmont, earl of Derby (d. 
1361), defeated the French under Bertrand de l'Isle-Jourdain at 
Auberoche (Oct. 1345) and took La Réole; in 1346 he repelled at 
Aiguillon an army led by John duke of Normandy, Philip’s eldest 

on. 

y Crécy Campaign and Its Aftermath (1346-54) .—Meanwhile 
Edward III himself landed in the Cotentin (July 1346), penetrated 
into Normandy, took Caen and marched on Paris. Without at- 
tempting to take the capital he crossed the Seine river by the bridge 
at Poissy and set out toward Picardy and his fief of Ponthieu. 
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Philip pursued him, catching up near Crécy in Ponthieu and imme- 
diately giving battle (see Crécy, BATTLE or). The French army 
was crushed and many of the highest nobility were slain (Aug. 26, 
1346). Edward made no attempt to exploit his victory and 
marched straight to Calais, which he besieged from Sept. 1346 to 
Aug. 1347. Under the leadership of Jean de Vienne, the garrison 
there put up a stubborn defense but was finally forced to yield 
through shortage of provisions. Then followed the celebrated epi- 
sode of the surrender of the burghers of Calais who, at Edward’s 
order, gave themselves up, wearing only their shirts and with ropes 
round their necks. Their lives were saved by the intercession of 
Edward’s queen, Philippa of Hainaut. 

During the siege of Calais the Scots, led by King David TI, in- 
vaded England. They were beaten, however, at Neville’s Cross 
(Oct. 17, 1346) and David was captured. The English were also 
fortunate in Brittany, where Charles of Blois was defeated and 
captured near La Roche-Derrien, In France the political situation 
became very confused after Crécy; there were changes in the 
king’s council, and John of Normandy lost influence for a while. 
The possibility of Philip’s adopting Edward as his heir instead of 
John, as part of a peace plan devised by the papacy and St. Bridget 
of Sweden, came to nothing. During these years the incidence 
of the Black Death (g.v.) and the financial straits of both govern- 
ments combined to bring the war to a standstill; the truce signed 
(Sept. 1347) after the fall of Calais was twice renewed (1348 and 
1349) during the last years of Philip VI’s reign and again (Sept. 
1351) after the accession of the duke of Normandy to the French 
crown as John II. John considered it his duty to bring about 
peace even at the cost of allowing the English king to enjoy free 
possession of his continental fiefs without having to do homage 
for them, But this suggestion so outraged public opinion in France 
that John was unable to conclude peace on such terms at the con- 
ferences held at Guines (July 1353 and March 1354). Edward III 
then refused to prolong the truce. 

The political situation in France at this time was further compli- 
cated by the intervention of Charles II the Bad, king of Navarre, 
who had married John II’s daughter Joan in 1352. As a grandson 
of Louis X on his mother’s side, Charles could maintain that his 
claim to the Capetian inheritance was better than Edward III's 
and that he was accordingly entitled to profit from any concessions 
that John II might be willing to make. After a first dispute with 
his father-in-law had apparently been settled by the treaties of 
Mantes (1354) and Valognes (1355), Charles quarreled with him 
again, in collusion with the English. John II had him arrested 

(April 1356), but Charles IT’s brother Philip then assumed leader- 
ship of the Navarrese faction and managed to retain possession of 
the extensive lands in Normandy, which John had ceded to Charles. 

Poitiers Campaign (1356).—Hostilities between French and 
English broke out again in 1355. Edward the Black Prince, eldest 
son of Edward III, landed at Bordeaux in September and ravaged 
Languedoc as far as Narbonne; in October another English army 
marched into Artois and confronted John’s army at Amiens. No 
engagement took place, however. The Black Prince left Bordeaux 
again in July 1356, marching north as far as the Loire river. To 
meet this threat John left Normandy, where he had been engaged 
in reducing Navarrese strongholds. Having crossed the Loire, he 
met the Anglo-Gascon army at Maupertuis near Poitiers (q.v.), at- 
tacked its strongly entrenched position, suffered an overwhelming 
defeat and was taken prisoner (Sept. 19, 1356). He was conveyed 
by slow stages to Bordeaux, where he was held until his transfer 
to England (April-May 1357). 

Negotiations During John II’s Captivity (to 1360). —While 
he was in Bordeaux, the French king concluded a two-year truce 
with his captors and began to discuss peace terms on a basis of 
abandoning Aquitaine in full sovereignty to Edward. Meanwhile a 
difficult situation had arisen in Paris, where a group of reformers, 

among them Jean de Craon, Robert Le Coq and Etienne Marcel 
(q.v.), the provost of the merchants, had become members of the 
council and were not disposed blindly to endorse the decisions of 
their captive ruler. The estates also seemed to prefer a continu- 
ance of war to dismemberment of the kingdom. Moreover, Charles 
the Bad was allowed to escape from imprisonment (Nov. 1357). 
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FROM THE PEACE OF BRETIGNY 
ACCESSION OF HENRY V, 1360 
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| ‘The Castilian navy, in alliance with the French, defeated an English 
feet off La Rochelle (1372), and John of Gaunt conducted a more 
ambitious chevauchée (1373), across France from Calais to Bor- 
deaux: In the intervals between these expeditions, the French 
king’s younger brother, Louis I of Anjou, and Du Guesclin were 
carrying out, partly by warfare but mainly by diplomacy and by 
bribing local lords, a patient reconquest of the territories ceded in 
1360. 

A truce'was effected at Bruges in 1375, which lasted until 1377. 
The Black Prince died on June 8, 1376, and when King Edward 
JII died (June 21, 1377) his heir, the Black Prince’s son Richard 
II, was only ten years old. The war dragged on in a desultory 
fashion, and Charles V found himself once again the target of the 
ambitious designs of Charles the Bad and of John of Montfort. 
Thus when Charles V and Du Guesclin died in 1380 the English 
had still not been completely driven out of France. 

Richard II and Charles VI.—For the next few years both the 
English and the French thrones were occupied by children, Richard 
Il and Charles V’s son Charles VI. England was divided and 
weakened by the peasants’ revolt of 1381 and by the political and 
constitutional struggles between Richard and his opponents; there 
was no surplus energy for active campaigning in France, In 
France, on the other hand, Charles VI’s uncles were too busy 
jostling for power and dividing the spoils to complete the expulsion 
of the English. The most serious source of dispute between the 
two countries was now the problem of Flanders. Henry Despenser, 
bishop of Norwich, led an expedition (nominally a crusade against 
the Avignon papacy) to Dunkerque and Ypres (1383), but it 
proved a complete fiasco (see DESPENSER); and after the death 
without male heirs (Jan. 1384) of the count of Flanders, Louis of 
Male, Flanders came into the possession of his son-in-law Philip 
the Bold, duke of Burgundy, the French king’s uncle, The French 
made considerable preparations to invade England between 1385 
and 1387, but for reasons not. known the project was eventually 
abandoned. Shortly after this the acquisition of political power 
by groups in both countries who favoured’ peace led to the inaugu- 
tation of truce talks, 

In France the princes had been ousted (1388) from control of 
the royal council in favour of the ‘Marmousets,” who represented 
its traditional membership as in Charles V's time; and in England 
the magnate group known as the “Appellants” had achieved tempo- 
lary ascendancy. Discussions began (Noy. 1388) in the small 
own of Leulinghen in Picardy, and a three-year truce was signed 
on June 18, 1389; the English were to evacuate certain places, such 
% Brest and Cherbourg, and agreed that Richard II should do 
lomage for Aquitaine, thus ignoring the terms of the treaty of 
Calais. But the conclusion of a firm peace was prevented by dis- 

„Pites over the duchy's boundaries. “However, at this point Richard 
1 rid himself of the tutelage of the Appellants and entered into 

tect negotiation with Charles VI. As he was now a widower, he 
asked for the hand of Charles’s daughter Isabella, and a marriage 
Y proxy took place in Paris on March 9, 1396. At the same time 

€ kings agreed that the truce of Leulinghen, already previously 
ened, should be extended for 28 years. Subsequently the two 
ings met (Oct. 1396) between Calais and Ardres; this encounter 
Was the occasion both for magnificent festivities and keen diplo- 
Matic bargaining. Though it proved impossible then to conclude 
te Peace treaty, the two kingdoms seemed at any rate to be 
ote ping a relationship perhaps sufficiently cordial for the re- 
ming problems ultimately to be settled, 
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in his stead. Though Henry legitimately sought to discredit the 
claims of Edward I’s descendants to the English crown, he did not 
scruple to adopt Edward III’s claim to the French and decisively 
reversed the pacific policy of his predecessor. 

Henry’s primary task, however, was the consolidation of his 
power in England, and he allowed Richard’s widow, Isabella, to 
return to France (Aug. 1400), though he kept her jewelry. Since 
the French king was only intermittently sane, his brother Louis, 
duc d’Orléans, presided over the royal council. Louis tried to make 
trouble for Henry of England by renewing the traditional support 
given by France to Scotland and by supporting the rebellion of 
the Welsh leader Owen Glendower; and, profiting from Henry’s 
preoccupations, he began the reconquest of Aquitaine. In 1405 the 
constable of France, Charles d’Albret, took many towns in Sain- 
tonge and Périgord, while Bernard VII d’Armagnac was threaten- 
ing Bordeaux. But in 1406 the French suffered two reverses: 
Orléans failed to take Blaye on the Gironde river, while John the 
Fearless, duke of Burgundy, was repulsed before Calais. 

These reverses in the French fortunes were due primarily to 
the rivalry which had arisen between the duc d’Orléans and John 
the Fearless and which was seriously dividing France. Orléans was 
anxious to attack the English positions with energy and dispatch; 
John the Fearless, on the other hand, seemed inclined'to seek a 
settlement with Henry IV. Charles VI was not sane for suffi- 
ciently long intervals to impose his will.on his quarrelsome kins- 
men, so had to leave many decisions to his consort, Isabella of 
Bavaria, The personal rivalry of the two princes culminated in 
the assassination of the duc d'Orléans (Nov. 1407) at the instiga- 
tion of John the Fearless, but this murder set off a bitter civil 
war in which France was divided between the Burgundian faction 
and the Armagnac, the latter taking its name from Bernard VII, 
comte d’Armagnac, leader of the movement to avenge the murder. 
Under these circumstances, both sides in the civil war in turn 
sounded Henry IV in an attempt to obtain his assistance. Henry 
gave a little help to John the Fearless in 1411, by sending through 
Calais a small contingent which relieved Paris from siege by other 
princes of the house of Valois. The Armagnacs sought Henry’s 
help in 1412, offering him the restitution of Aquitaine; but Henry 
died in March 1413. In 1413 likewise the Burgundians in Paris 
issued the series of reforms known as the “Ordonnance Cabo- 
chienne” after Simon Caboche (g.v.), the Paris butcher and dema- 
gogic leader; but this was promptly annulled by their opponents. 


FROM THE ACCESSION OF HENRY V TO THE 
SIEGE OF ORLEANS, 1413-28 


From the moment of his accession, it was clear that the new 
English king Henry V intended to act decisively on the continent. 
Conversations with the emissaries of Charles VI proved fruitless 
because of the intransigence of Henry’s demands, and he embarked 
his troops on Aug. 10, 1415, landing at Le Chef-de-Caux on, the 
estuary of the Seine. He took Harfleur (Sept. 14), moved toward 
Picardy and awaited the arrival of the French army at Agincourt 
in Artois, where, on Oct, 25, 1415, he utterly routed it (see AGIN- 
court, BATTLE oF). But he failed to follow up his advantage, 
retiring thereafter to Calais, whence he took ship for England. 
Though in no way strategically decisive, this victory won for 
Henry V the alliance of the German king Sigismund, who in Aug. 
1416 recognized his claim to the title and attributes of king of 
France. John the Fearless was equally impressed and, at an inter- 
view with Henry at Calais, offered not only alliance but homage. 

Henry V did not return to France until 1417, and then it was 
to effect the methodical subjugation of Normandy town by town 
and district by district: Caen, Alengon and Evreux successively 
opened their gates to him. Meanwhile, Isabella of Bavaria, who 
had been for a while imprisoned by the Armagnacs, and John the 
Fearless joined forces at Troyes in Nov. 1417 and there set up a 
rival government to that of Isabella’s own son, the dauphin Charles, 
After a Parisian revolt (May 1418), as a result of which the 
dauphin retired to Berry, John the Fearless was able to enter the 
capital; but he and Isabella could oppose Henry V no more ef- 
fectively than could the Armagnacs, and Henry seized Rouen (Jan. 
1419), the Pays de Caux and the Vexin. John the Fearless now 
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became so alarmed at the English progress that he made overtures 
of peace to the Armagnacs and the dauphin; but John himself 
was assassinated, on the bridge of Montereau, by the dauphin’s 
emissary (Sept. 10, 1419). Thereupon his heir, Philip the Good, 
wishing to avenge him, allied himself (Dec. 1419) with Henry V 
against the dauphin. By the treaty of Troyes (May 21, 1420), 
concluded between Queen Isabella and Philip the Good, both act- 
ing for Charles VI, and King Henry, the dauphin was disinherited 
in favour of Henry V, who was, on June 2, 1420, to marry 
Catherine, one of Charles VI’s daughters. This arrangement was 
intended to set up a dual monarchy, based on a personal union of 
the French and English crowns, under which, however, each of 
the kingdoms would retain its separate institutions and character. 
The dual monarchy was never achieved. In practice, France fell 
into three parts, controlled respectively by Henry V, by the duke 
of Burgundy and by the dauphin. Henry’s authority was firm 
enough in Normandy and in Guienne and was acknowledged in 
Paris and in the surrounding bailliages; but Philip the Good re- 
tained considerable power in fact in the Paris area and was naturally 
supreme in Burgundy; and from his court at Bourges or at Poitiers 
the dauphin ruled over central France and Languedoc. The 
frontiers between these rival territories were never clearly de- 
lineated, being constantly altered by intermittent warfare; and 
allegiances did not necessarily follow the boundaries. 

When the treaty of Troyes had been signed Henry V set about 
capturing the Armagnac fortresses which menaced his conquests. 
He seized Melun (1420) and his subordinates overran Maine and 
Perche. After a visit to England (January-July 1421), he returned 
to rout the army with which the dauphin was marching toward 
Paris. Subsequently he took Meaux and Compiègne (May and 
June 1422), but died on Aug. 31, 1422. Thereafter the French 
territories of his infant successor Henry VI were governed by 
Henry V’s brother John, duke of Bedford. Charles VI died seven 
weeks after his son-in-law, on Oct. 22, 1422; his long reign, which 
had begun auspiciously, ended in disorder and shame. 

The dauphin immediately proclaimed himself king as Charles 
VII. The next few years saw a series of ineffective and tortuous 
diplomatic negotiations, conducted severally between Bedford, 
Burgundy, John V of Brittany and Charles VII, whose policy was 
much influenced by his mother-in-law, Yolande of Aragon. An 
understanding which might have changed the civil war into a war 
against the English was nearly achieved between Burgundy and 
Charles at the time (March 1425) when Arthur of Richmond 
became constable of France, but nothing came of the rapproche- 
ment, and in 1427 Bedford’s army invaded the Loire valley. Bed- 
ford decided in 1428 to besiege Orléans, which could provide a 
good base for an attack on Charles VII’s stronghold south of the 
Loire. The siege began in Oct. 1428, all attempts to relieve the 
city failed, and by the beginning of 1429 its surrender seemed im- 
minent, 


EXPULSION OF THE ENGLISH, 1428-53 


Joan of Arc.—The siege of Orléans proved the turning point 
of the war, the event which enabled Joan of Arc to fulfill her mis- 
sion and save France (see Joan, SAINT). A peasant girl from 
Domrémy in the borderland between Champagne and Lor- 
raine, she managed to persuade Robert de Baudricourt, Charlès 
VII’s captain at Vaucouleurs, to send her to Charles’s court at 
Chinon. She gained the confidence of the king and his advisers 
and went with a small force to try to relieve Orléans. A few days 
after their arrival the English raised the siege. The psychological 
effect of this was considerable. The morale of the French army 
soared, and in June 1429 the constable Richmond defeated the 
English in the battle of Patay (g.v.). Charles, persuaded by Joan, 
then went to Reims for his coronation; the city made no show of 
resistance and opened its gates to him. Once crowned and anointed 
(July 18, 1429), his position as legitimate king was unassailable 

and the terms of the treaty of Troyes became of no significance. 
Laon, Soissons and Compiégne now acknowledged his sovereignty, 
but his attempt on Paris (Sept. 8) was repulsed. 

After several other expeditions Joan entered Compiègne (1430) 
in order to strengthen its defense against Philip the Good, who 
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had just renewed (March 1430) his alliance with th 
ford. During a sortie she fell into the hands of i 
(May 23). She was sold to the English, imprisoned 
before an ecclesiastical tribunal according to 
the Holy Office and adjudged a heretic. Thoug 
cantation, she quickly revoked it and was burned to 
on May 30, 1431. Í 

Treaty of Arras (1435) and Truce of Tours 
death in no way checked the French recovery 
augurated. Seeing which way the wind was now 
Good opened negotiations (1432) with Charles VII. 
of Arras, which they signed on Sept. 21, 1435, termina 
war, and Paris submitted to Charles on April 13, 

Bedford died in Sept. 1435 and was replaced as 
tenant general and governor of France and Normandy 
duke of York (from 1436 to 1437 and from 1440 to 144 
Richard Beauchamp, earl of Warwick (from 1437 to 
tary operations continued sporadically for several ye 
lais and on the borders of Normandy. Charles VIIw 
the immense task of restoring order to his kingd 
no less than in England royal authority was sever 
faction within the royal councils. General: exhau: 
sides of the Channel created an atmosphere favourab 
tion, and after Henry VI had sent William de 
Suffolk, to France a first local truce was signed 
More comprehensive talks were then begun at Ti 
it proved impossible to agree on terms for a final 
decided to sign a renewable truce at Tours (May 
to strengthen it by the marriage (April 1445) of 
Margaret of Anjou, niece of the French king's con 
Anjou. This truce legalized the status quo, the E 
Maine, Bordelais, the Pas de Calais and most of No 

Reconquest of Maine and Normandy.—Then 
the truce and the prospect of attaining a firm pes 
couraged the exchange of diplomatic envoys. Jean, 
bishop of Reims, crossed to England in July 14451 
posed meeting between the two kings; he obtained 
Henry VI would give up Maine to his father-in-law, I 
But the English were slow in honouring this promis 
Charles VII’s army had surrounded it was Le 
(1448). 

No longer respecting the truce, the French too 
from the English. With assistance from Francis 
they began the reconquest of Normandy, and Chat i; 
solemn entry into Rouen, the capital, on Nov. 20, 1 
lowing spring a small English army landed at Chel 
several fortresses in the Cotentin, but was then d 
battle of Formigny (g.v.) on April 15, 1450. 
quently took Caen and brought the whole of No 
control. The English reverses had considerable de 
sions; they were partly the cause of Suffolk's f 
(1450) and led to the revolt of Jack Cade (g; 
crease of Yorkist influence in opposition to the Lancasim® 

Conquest of Guienne (1453) and Treaty O° 
(1475).—Charles VIT and his advisers took advan! 
fused political situation in England to attack 
English-held Guienne. There, however, they ence 
lation which, unlike that of Normandy, had @ lo 
loyalty to the English crown. The campaign, begu 
tinued into 1450 with the capture of Bergerac (00 
Bazas. Jean, comte de Dunois, began to encircle B 
taking most of the towns on which its strategic ay 
Bordeaux capitulated in June and Bayonne 1n Aug. 1 S 
people of Bordelais were in no way resigned to the 
lish rule; when the veteran general John Talbot, € 
bury, landed an army on the Gironde estuary (20 
rose against the French and Shrewsbury was able 
phant entry into Bordeaux. Charles VII waited 
raise a considerable army, which then marched i 
early months of 1453. The English suffered a sé 
battle of Castillon (g.v.), near Libourne, on July 1 
once more besieged, finally capitulated on Oct. 19) 
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English rule in Aquitaine was really at an end, 

Peace, however, seemed no nearer, for even if the English had 
Jost all their continental possessions except Calais and the count- 
ship of Guines, they would in no way admit defeat, mainly because 
neither of the contending Yorkist and Beaufort factions dared 
incur the odium of treating with the French. On the other hand, 
Charles VII was prevented from attacking Calais or the English 
coast by the uncertain attitude of Philip of Burgundy. After 
Charles VII's death (1461), his son and successor Louis XI man- 
aged to make the truce of St. Omer (1463) with the Yorkist king 
of England Edward IV; it was renewed, after some difficulties, 
jn 1466 and again in 1471. But after 1474 Edward TV allied with 
his brother-in-law Charles the Bold, duke of Burgundy, and pre- 
pared for a fresh invasion of France. In'1475 a powerful English 
army landed at Calais; French and English forces faced each 
other across the Somme river, but neither side dared to cross and 
join battle. Edward IV and Louis XI then met at Picquigny 
(Augy29, 1475) and decided upon a seven years’ truce, agreeing in 
future to settle their differences by negotiation rather than by 
force of arms. Edward was to withdraw from France, receiving in 
compensation a payment of 75,000 gold -écus and an annual pay- 
ment of 50,000 while both kings lived. This truce, seemingly 
fragile, survived various stresses and can be held to mark the end 
of the Hundred Years’ War. No peace treaty was ever signed, 
Calais was retained by the English until 1553 and English kings 
continued to bear the title king of France until 1801. 


SIGNIFICANCE OF THE WAR 


The Hundred Years’ War, begun on the pretext of an English 
claim to the French throne, was later renewed and perpetuated in 
an attempt to establish in reality Henry V’s grandiose conception 
of a dual monarchy by which the English king should rule two 
kingdoms on either side of the Channel. It demonstrated, however, 
that English authority could not become effective in a hostile 
France; nor, on the other hand, were the French strong enough to 
make the English kings recognize the utter folly and impractica- 
bility of their pretensions, In fact, during the 14th and 15th cen- 
turies, behind the facade of claims and counterclaims, behind the 
battles and political maneuvers, two nations were being forged 
poe natural development and juxtaposition were bound to lead to 
warfare, 

The initial claim to the French throne can be explained only 
by Edward ITI’s strong ties with France and by a feeling for his 
Capetian ancestry as strong as his manifest pride in his English 
kingdom, By the 15th century, however, this feeling was virtually 
dead in the Lancastrian and Yorkist kings who challenged Charles 
VI and Louis XI. But during the previous three or four genera- 
tions the English had acquired a taste for profitable expeditions 
to the continent, from which they always hoped to return laden 
With spoil and with prisoners for ransom, so that France was 
ravaged and wasted as it had been when the Vikings and Northmen 
raided the Carolingian empire. Apparently unable to remedy this 
State of affairs, the French sought instead to alleviate their suffer- 
ings by reforming the monarchy—a reform which took effect, 
after the Paris revolution of 1356-58, in the reigns of John II and 
of Charles V, But the weakening of the monarchy by the minority 
tnd the insanity of Charles VI left the greed of the princes and 
of favourite ministers unbridled and the country a prey to extor- 
tion, Public disgust at these abuses was expressed more and more 
sprueatly, with ever-increasing violence but with less and less 

ct, 

Ultimately the fact that the malcontents compromised them- 
selves by adhering to the English and to the Burgundians gave 

French monarchy the chance of asserting itself, and the royal 
Eat that emerged was not only freed from former constitutional 
ages but also capable of settling definitively, to its own ad- 
antage, the perennial problem of the English continental fiefs. 

The 14th and 15th centuries marked, both in France and in Eng- 
bilit a prolonged struggle for power between the crown, the no- 
ii aA and various reforming elements. Similarities in political 
. Constitutional development and the common experience of so- 

upheaval might well have resulted in alliances between parallel 
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parties on either side of the Channel. But, as it happened, when 
one group was in the ascendant in France, the other was frequently 
ruling in England, so that, far from bringing the two countries 
closer together, their similar experiences divided them more bit- 
terly. National consciousness, born and nurtured in the long strug- 
gle, grew in the end so strong that any project of union—even a 
merely personal union of the crowns as envisaged by Henry V— 
was doomed to failure, The most obvious result of the Hundred 
Years’ War was to make both France and England determined to 
avoid the revival of such a struggle, in which both sides had 
squandered their manpower and resources, utterly without profit. 
In both countries rulers and populace alike avidly turned their 
energies to other projects. 

See EnciisH History; France: History; see also references 
under “Hundred Years’ War” in the Index volume. 

Brstiocrarny.—E. Lavisse, Histoire de France, vol. iv (1902) ; E. Per- 
roy, The Hundred Years’ War, Eng. trans. by W. H. Wells (1951); 
M. McKisack, The Fourteenth Century (1959). For the preliminaries 
of the Hundred Years’ War see E. Déprez, Les Préliminaires de la guerre 
de cent ans (1902); H. S. Lucas, The Low Countries and the Hundred 
Years’ War, 1326-1347 (1929); G. P. Cuttino, English Diplomatic Ad- 
ministration 1259-1339 (1940); G. Templeman, “Edward III and the 
Beginnings of the Hundred Years War,” Transactions of the Royal His- 
torical Society, 5th series, vol. ii (1952). For particular periods and 
aspects of the war see R. Delachenal, Histoire de Charles V, 5 vol. (1909- 
31); A. H. Burne, The Crécy War (1955) and The Agincourt War 
(1956) ; P. E. Russell, The English Intervention in Spain and Portugal 
in the Time of Edward III and Richard II (1955); E. F. Jacob, Henry V 
and the Invasion of France (1947); E, C. Lodge, Gascony Under English 
Rule (1926); H. Dénifle, La Désolation des églises, monastères et 
hôpitaux en France pendant la guerre de cent ans, 2 vol. (1897-99). 


(R. Cs.) 

HUNEDOARA, a town in Rumania and the administrative 
centre of Hunedoara regiunea (administrative and economic re- 
gion), is situated east of the Poiana Ruscă mountains. Pop. (1956) 
37,370. The citadel, west of the town, was completed in 1452. 
Hunedoara is a major iron and steel centre. First established in 
1884, it processed iron ore from the Ghelar mines. Modernized 
and expanded after World War II, the plants include blast furnaces, 
steel foundries, rolling mills, a coke and chemical works, an iron 
ore sintering plant and an oxygen and talc factory; they yield 70% 
of Rumania’s pig iron output. The Victoria Calan works east of 
Hunedoara also processes pig iron, and a new town has been built 
for the workers. 

HUNEDOARA REGIUNEA lies southeast of Transylvania on the 
Mures river. Area, 4,247 sq.mi, Pop. (1956) 576,339. It has six 
districts and the main towns are: Deva’ (16,897), the administra- 
tive centre; Hunedoara; Alba Iulia (14,543) a cultural centre; 
Lupeni (21,279); and Petrila (20,191), Petrogeni (23,144) and 
Vulcan (14,869), mining centres. Besides coal there are silver and 
gold ores, copper-bearing pyrites and mercury. There is mechani- 
cal engineering, paper and pulp manufacture, and leatherwork, 
footwear, textile, timber and food processing industries. Petro- 
seni has a mining institute. Agriculture occupies nearly one-half 
of the total area; wheat, maize (corn), rye, vegetables and vines 
are grown and cattle are raised. 

HUNEKER, JAMES GIBBONS (1860-1921), U.S. critic, 
whose perceptive comments and brilliant style won him a wide 
audience in both Europe and the United States, was born in Phila- 
delphia, Jan. 31, 1860, and studied the piano in Philadelphia, Paris 
and New York. He taught piano at the National Conservatory of 
Music, New York city, 1886-98, and was musical and dramatic 
critic for the New York Recorder and Morning Advertiser. 

He joined the New York Sun in 1900, the Times in 1918 and 
the World in 1919. A man of great versatility, he frequently 
wrote on art and literature as well as music and drama. His pub- 
lished works include: Chopin: the Man and His Music (1900); 
Overtones: a Book of Temperaments (1904) ; Iconoclasts: a Book 
of Dramatists (1905); Franz Liszt: a Study (1911); Egoists: a 
Book of Supermen (1909); and Ivory Apes and Peacocks (1915). 
He died in Brooklyn, N.Y., Feb. 9, 1921. à 

Brerocrarny.—Autobiographical material may be ETR 
Fogy (1913) and Steeplejack (1920). See also the mo eos Aas) 
Letiers (1922) and Intimate Letters (1924), ed. by Josephine Huneker ; 
Benjamin de Casseres, James Gibbons Huneker (1925). 
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HUNGARIAN LANGUAGE, Hungarian (seli-designa- 


tion Macyar) is spoken by about 12,000,000 persons, mainly in 
the central Danube valley, in Hungary, in Czechoslovakia, in Ru- 
mania and in Yugoslavia, and by scattered groups elsewhere (close 
to 500,000 in the United States). 

History.—Hungarian belongs to the Uralic language family 
which includes the Finno-Ugrian and the Samoyed branches. (See 
Fiyno-Usric Lancuaces.) Closest kin to Hungarian are the two 
other Ugric languages, Vogul and Ostyak, now spoken in western 
Siberia. From Uralic, Hungarian inherited about 250 basic words, 
and the Uralic portion still makes up more than three-fourths of 
the morphemes in a running text. Up to the conquest of present- 
day Hungary at the end of the 9th century A.D., the vocabulary of 
Hungarian was greatly affected by old Iranian (metallurgical ex- 
pressions), by Turkic (cattle breeding and agriculture) and to a 
minor extent by Ossetian and Caucasian, After the conquest the 
major influences came from Slavonic, Latin and German. The 
earliest occurrence of Hungarian words is in Arabic (8th-century), 
Greek (10th-century) and Latin (10th-century) texts; the first 
connected text, a funeral sermon, dates from the end of the 12th 
ventury. A major development of Hungarian took place around 
the turn of the 18th and 19th centuries, when in a quarter of a 
century 10,000 new words were introduced through neologistic 
formations, all in accordance with existing patterns which left the 
structure of the language unchanged. Dialectal differentiation is 
not very great. 

Script—During the rst millennium after Christ, while they 
inhabited the steppes, the Hungarians acquired a script, related 
to the Old Turkic runes which, though not extensively used; sur- 
vived until after the middle ages. The current Hungarian script 
was introduced in the 11th century by western Christianity and 
its orthography stabilized by the 16th century with the introduc- 
tion of printing. The alphabet includes single letters and digraphs. 
The spelling is consistently phonetic, except that minor variations 
at morphological boundaries are not indicated and that remnants of 
historical spelling occur in family names, Of the vowels, the ac- 
centuated letters are pronounced long, the others short; thus e 
as in “bed,” á as in “father.” Of the consonants, p, ¢ and k are 
unaspirated, b, d and g voiced; y (except at the end of family 
names where it stands for į) indicates palatal articulation, ny as 
in French champagne; s is pronounced as in “she,” sz as in “six,” 
z as in “zero,” gs as in “rouge,” cs as in “arch,” ¢ as in German 
zehn. Long consonants are written double (the first component 
only in case of the digraphs, in hyphenation both components: 
össze ["“together”] but dsz-sze). 

Phonology.—The vowels include back vowels: a á o ó u ú, front 
rounded vowels: ö 6 ü ğ, and front unrounded vowels: e é i i (with 
many speakers differentiating two e phonemes). The consonants 
comprehend: stops; nasals; fricatives; affricates; and liquids: / 
(clear) and r (trilled). The occurrence of vowels in words is 
governed by vowel harmony; back vowels do not occur together 
with front rounded vowels. Consonant clusters are simple; 
initially in general no clusters occur. Stress is always on the first 
vowel of the word. 

_ There is a distinction between falling intonation indicating asser- 
tion, and interrogative intonation which is rising if the utterance 
is not longer than two syllables and rising to the prefinal syllable 
and then falling if the utterance is longer. 

Grammar.—tThe grammatical structure is transparent, and the 
categories clearly marked. The main morphological process is 
suffixation, by which words of considerable length can be produced; 
e.g., verethetnélek “I might cause thee to be beaten” (ver “beat,” 
-et “cause,” -het “may,” -né [conditional], -lek “I thee”); tanit- 
vdnyaimtdl “from my pupils” (tanét “teach,” -vány [nominal 
derivative], -ai [plural], -m “my,” -tól “from’”). Prefixes are rare, 
legszebb “most beautiful” from szebb “more beautiful.” Suffixes 
often have two alternants, one with a front and one with a back 
vowel, which are added to stems with corresponding vowels (cf, 
vowel harmony), Berlinben “in Berlin,” Stockholmban “in Stock- 

holm.” (This difference is sometimes employed for lexical pur- 
poses,” kever “stir lightly,” kawar “stir heavily,” or in 
démonstratives, ez “this,” az “that,” ide “hither,” oda “thither.”) 
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Noun inflection indicates number, possessivity (reference: 
son and number, emberem “my man”), and case (there a toper 
25 cases, most of them indicating locality and direction sae 
inessive “within”; other nonspatial relations, such as aA 
the sake of”). The cases are supplemented by Postpositional og, 


structions which do not show accommodation to the vowels of the 


head word, emberben “in man,” házban “in the house” but emby 
mellett “besides the man,” ház mellett “besides the house, ” Ad 
jectives have three degrees: nagy “big,” nagyobb “bigger,” ih 
nagyobb “biggest”; there is also a degree expressing exaegeain 
legeslegnagyobb ‘the very biggest.” Personal pronouns have only 
two cases, nominative and accusative, the rest of the paradigm i 
supplemented by suffixed forms; e.g., én “I,” engem “me” bat 
bennem “in me,” mellettem “next to me.” 

There are two slightly different conjugational types: the s 
called -ik verbs having the suffix -ik, and non-ik; e.g., es-ik “he, 
she, it falls,” iit “he, she, it beats.” The categories are! mood 
(indicative; conjunctive, indicating condition or wish; and in. 
perative) ; tense (present and perfect); number and person; and 
definiteness; there is a reference in each verbal form to th 
definiteness of a third person object, or the lack of it, Ját “he, se, 
it sees” (in general, something indefinite or unknown), but lja 
“he, she, it sees” (something definite, like the house, my house,a 
known person, etc.); in the first person singular there is also an 
inclusive form indicating an object in the second person, látlak “1 
see thee or you.” 

Both nominal and verbal derivation plays a great role, asa de 


vice partly for augmenting the vocabulary, as in köt “bind,” hild | 


“rope,” kötelez “oblige,” kötelezvény “1.0.U.,” and partly for er 
pressing nuances of reference, csepeg “drop,” csepereg “drizzle! 
cseppen “drop (once)” from csepp “drop.” 

Syntax.—In attributive phrases adjectives are uninfected, 
nagy ház “big house,” nagy házakban “in big houses.” The antice 
is the first element in phrases, a (preconsonantal) nagy hds “the big 
house,” az (prevocalic) ember “the man.” After numerals 
“singular” form stands, eser ember “a thousand men,” Predicates 
are either verbal or nominal, and agree in number with the subject, 
az ember lát “the man sees,” az emberek látnak “the men see, 0 
ember jó “the man is good,” az emberek jók “the men ate g0 the 
The order of phrases in a sentence is relatively free, but 
stressed element which includes contrastive stress, baer i 
negation must stand immediately before the predicate, Ai 
van “he, she is at home,” ki van otthon “who is át home? sji 

BisriocrRAPnY.—Dictionaries: L. Országh, Angol-magyar aronga 
(“English-Hungarian Hand Dictionary”); L. Országh, Moes ie 
szótár (“Hungarian-English Dictionary”) (1953); G. Batedh an 
szójejtő szótár (“Hungarian Etymological Dictionary”) Ve lu) 
mar: J. Lotz, Das ungarische Sprachsystem (1939). K “of the 

HUNGARIAN LITERATURE. Nothing remains bee 
earliest Hungarian literature. Its existence can, hoe Ee 
tablished with certainty. Through Hungarian folk tales a Re 
elements have survived that can be traced back to Bee fro 
We also possess, unfortunately only in Latin ane ! B of some 
between the rith and 14th centuries, shortened es i 
Hungarian legends relating the origins of the Hunga! the Hut 
and episodes from the conquest of Hungary and from 0 
garian campaigns of the roth century. 4 

Earliest Works in Latin—The establishmeni i 
Christian kingdom created the conditions for a waite 
ture, Christian in content and Latin in language, ba nationi 
ousted the older, unwritten, traditional preliterature century 
content and Hungarian in language. Up to the 13 
write meant to write in Latin. ard the mill 

The first Hungarian writers in Latin appeared Ge (Mór) a 
of the rth century.. They were the bishops ar 
Nicholas (Miklós), the first the author of the Fe 
saint's life, the second probably the author of the the royal cout 
chronicle. This kind of literature centred around in 007 8 P 
the bishoprics and a Benedictine convent founde! e court ë 
nonhalma. In the second half of the 12th cena inw A 
King Béla III (1172-96) became a centre of aan studyins 
besides Hungarian writers and scholars who had bet resell ati 
French or Italian universities, there were also TeP 
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Minnesang and troubadour schools of poetry. 
In the first four centuries of the new Hungarian kingdom, 
chronicles, lives of the saints and hymns were the principal literary 
products in Latin: Some of the chronicles stand out for the ex- 
cellence of their form and originality of their conceptions. A 
notary of King Béla 111—known as the Anonymus—wrote a 
Gesta Ungarorum in which lack of historical accuracy is counter- 
balanced by literary merit. Simon of Kéza, working under King 

— Jászló (Ladislaus) IV (1272-90), originated a theory which 
gained immense popularity in Hungary: that of the identity of 
Huns and Hungarians, which, though not warranted by historical 
fact, has haunted even modern research. In the 14th century 
Marc Kálti compiled a history of Hungary which was to serve as 
abasis for all later Hungarian histories. 

‘The earliest saint’s legend, dealing with the lives of St. Zoard 
and St. Benedict, was written c: 1060 by Bishop Maur. About r100 
were written the three legends of St. Stephen (the first Christian 
king of Hungary), the two legends of the bishop St. Gerard and 
the legend of St. Emeric, son of King Stephen. They were fol- 
lowed at the end of the rath century by a legend of St. Ladislas. 
These legends are works of some individuality, and their heroes 
emerge as richly characterized human beings. 

Hymns were mainly written in the 13th and 14th centuries for 
feasts of Hungarian saints. Mention should be made of a Planctus 
destructionis regni Hungariae, which gives a heart-rending pic- 
ture of the destruction wrought by the Mongol invasion of 1241- 
42. 

Earliest Works in Hungarian—The first written traces of 
the Hungarian language consist of Hungarian words, mostly proper 
names, embedded in the Latin text of legal or ecclesiastical docu- 
ments. The first connected example of the language is a short 
funeral oration written c. 1200, original and moving in its sim- 
‘plicity, The rgth century saw many translations from Latin, 
only one of which has come down, a free version of a poem by 
Godefroy de Breteuil; it is a complaint of the Virgin over her 
Son's body. This is the first poem written in Hungarian to sur- 
vive, The 14th century also produced translations of the legends 
of St. Margaret and of St. Francis of Assisi. The so-called Jókai 
codex, written c. 1440, which contains St. Francis’ legend, is the 
oldest extant Hungarian codex. o 

The 15th century saw the first translations from the Bible. Two 
Hussite preachers, Thomas and Valentine, were responsible for 
this work, of which the prophetic Books, the Psalms and the Gos- 
pels have survived. A great part of the vocabulary, created for 
the purpose, is still in use. The Latin sermons of the Franciscan 
Pelbárt Temesvári constitute perhaps the greatest single achieve- 
ment of Hungarian literature in that epoch. Though written in 
Latin they were intended for a Hungarian public, and became very 
Popular in other European countries, A number of Temesvari’s 
sermons have come down in Hungarian translations. Other trans- 
lations include the first Hungarian drama, On Three ‘Christian 
Virgins, a translation of the legend of St. Catherine of Alexandria 
and the beautiful translation of the Song of Solomon. There is 
also a Hungarian version of a Latin hymn in honour of St. Ladislas, 
and a hymn to the Virgin Mary by Andras Vásárhelyi: | 

Ungarian literature was not entirely religious. The existence 

of a history of the Trojan war and of a Hungarian version of the 
lexander romance can be inferred from their south Slavonic trans- 
lations. In the rath century, with laymen going in ever greater 
numbers to school, conditions for the development of secular 
erature greatly improved. Much of this literature was simply 
Occasional verse, of which very little has survived. We are for- 
tunate enough to possess a song written in 1476 after the capture 
of Szabács by King Matthias Corvinus. From the 14th century 
onward more laymen went to study at universities abroad, and on 
their return tried to introduce the literary forms they had learned. 
€naissance and Reformation.—Even in the 15th century 
and at the beginning of the r6th Latin remained the language of 
Serious literature. This perpetuation of Latin was a result partly 
of humanist influences in Hungary. In the second half of the 14th 
tentury Italian influence became predominant in Hungary through 
ing Louis I of Anjou, a member of the royal house of Naples. In 
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1367 the first Hungarian university was founded, In the middle 
of the rsth-century, with the accession of King Matthias I, the 
court became a centre of humanism. Matthias’ famous library, the 
Corvina, became widely known; he later founded a university in 
Pozsony and established in Buda the first Hungarian press. While 
vernacular literature was making its first hesitating steps, Latin 
literature reached its peak in Janus Pannonius, the greatest hu- 
manist of Hungary. Nephew of the archbishop of Esztergom, 
Janus Pannonius was educated in Italy. He achieved greatness 
only after his return to his own country, when, abandoning an 
earlier witty vein, he wrote a great number of elegies, The troubles 
of a responsible statesman, difficulties in combating the Turks, 
love of country, sorrow at his mother’s death, his own illness, were 
all sources of inspiration. He also found it difficult to adapt him- 
self to the iron discipline of Matthias’ court. 

The 16th century brought changes in the political, spiritual and 
literary life of Hungary. Politically the Turkish wars were the 
dominating factor. After the battle of Mohacs (1526) the country 
was split into three parts, and the centres of humanist and literary 
thought were destroyed. Many distinguished humanists had to 
emigrate, among them Miklós Olah (1493-1568), who belonged to 
the circle of Erasmus and who spent much time in the Netherlands; 
Janos Zsamboki, better known under his latinized name, Sambucus 
(1531-84), who worked in Vienna; and Andras Dudich (1533-89), 
who spent long periods in Poland and Silesia. The 16th century 
brought the dawn of anew era. The new impulse that transformed 
Hungarian literature was the Reformation. 

In the 16th century not only Hungary but its literature was a 
battleground, and the aims of the writers of this period were above 
all practical. They wrote not for posterity but for their con- 
temporaries. It was an age not of contemplation but of action, 
and it is small wonder that in such circumstances no major works 
of art were produced. This element of actuality had, however, an 
important consequence. In order to be understood by as wide a 
circle as possible, the writers had to write in Hungarian. Hun- 
garian national ‘literature really begins with the Reformation, 
Mention must here be made of three forerunners of this new era: 
Benedek Komjáthy, Gábor Pesti and Janos Sylvester. All three 
were of humble origin, were disciples of Erasmus and were active 
in translating parts of the Bible. With methods infinitely superior 
to those employed 100 years earlier by the Hussite teachers, they 
translated with a philological accuracy worthy of Erasmus himself. 
Pesti made also a very readable translation of Aesop’s Fables, and 
in 1538 published a Latin-Hungarian dictionary. In 1539 Sylvester 
published the first Hungarian grammar and, to show the adaptabil- 
ity of his mother tongue to classical verse forms, wrote the first 
Hungarian poem in distichs. In 1541 he published a translation 
of the whole New Testament. 

With the spread of the new religion the need for hymns in 
Hungarian became acute. Most of these were translations of the 
hymns of Luther or other German Protestant authors, or of the 
Psalms. Among translators must be mentioned Andras Batizi, also 
author of a world history and of several stories based on the Bible. 
Mihaly Sztarai, who played an important, role in the Hungarian 
Reformation, translated some of the Psalms into Hungarian verse, 
The most original in this group was Andras Szkhdrosi Horvat, 
author of didactic poems, versified sermons and versified para- 
phrases of biblical stories, perhaps the greatest Hungarian satirist. 

The second half of the x6th century saw the beginnings) of 
Hungarian drama. Sztarai gave dramatic form to fictitious religious 
disputations: Papok házassága (“The Marriage of Priests”) and 
Az igaz papság tüköre (“The Mirror of True Priesthood”). As 
plays these are primitive and have little to commend them. An- 
other similar drama with an anti-Trinitarian tendency, Debreceni 
Disputa (“The Dispute of Debrecen”), is much better. Balassi 
Menyhárt druldsdrél irott komédia (“Comedy on the Betrayal of 
Menyhárt Balassi”), by an unknown author, is perhaps the most 
interesting literary achievement of the Reformation. This satirical 
comedy centres round a Hungarian aristocrat well known for his 
intrigues. y 

Gáspár Heltai (d. 1574) made a good adaptation of Aesop’s 
Fables. A huge collection of sermons is the main product of Péter 
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Bornemisza’s (1535-84) literary activity. He gives an entrancing 
view of Hungarian life in the 16th century, teeming with fresh 
observations, vivid descriptions and original psychological com- 
ments. His volume “On the Temptations of the Devil” gives an 
interesting picture of sexual problems in the 16th century. A 
poem of farewell, written on leaving the country, is one of the 
gems of early Hungarian poetry. 

Perhaps the greatest single literary achievement of the Hun- 
garian Reformation was the translation of the Bible by Gáspár 
Karolyi (1590). This played a role similar to that played by the 
Authorized Version in the development of the English language. 

Though contemplation and interest in religious and philosophical 
problems are by no means characteristic of the Hungarian mind, 
up to the 18th century religious literature seems to have fared bet- 
ter than secular literature. This was due partly, as has already 
been mentioned, to the fact that secular literature was not written 
down. The existence of secular literature is, however, well at- 
tested. The late 16th-century minstrels were men more learned 
than their predecessors, often driven to such a profession by the 
difficult economic conditions of the age. Many of their works 
were circulated in manuscript; many were printed. Perhaps the 
most important of these minstrels was Sebestyén Tinódi (d. 1556). 
By temperament he was more of a historian than a poet. He 
described the wars against the Turks with remarkable accuracy, 
but his verse is monotonous and shows little imaginative power. 
Tinódi also wrote music which assures him a place in the history 
of Hungarian music. Péter Ilosvai Selymes was the author of a 
romance, Miklós Toldi (1574), of little poetic merit, which 
achieved, however, great popularity in Hungary and served as a 
basis for Janos Arany’s masterpiece in the rgth century. The hero, 
a man of immense strength who lived in the 14th century, is one 
of the most popular figures in Hungarian literature. This ro- 
mance is the one piece of original conception in the steady flow of 
secondhand matter which characterizes the literature of the 15th 
century, a literature intended merely to entertain. Its principal 
genre is the so-called sséphistdria (“beautiful story”) called after 
the Italian bella istoria, Perhaps the best is the “History of 
Argirus” by the otherwise unknown Albert Gergei. Though based 
on an Italian original, the story—written in verse—is interwoven 
with elements of Hungarian folklore and has a naive charm. Most 
of the other széphistéria are more or less free adaptations of west- 
ern European originals. 

The balance sheet of Hungarian literature in the 16th century 
would be depressing were it not for the figure of Balint Balassi 
(1554-94). Balassi’s life was a harassed one, spent in endless 
pursuit of lost rights, in fighting against the Turks, in wars, in 
adventures. He created a poetry highly original, reminiscent in 
many respects of that of the Cavalier poets of English literature. 
But if he has the dash and the frivolity of these writers, he has 
also a depth which they lack. Balassi calls to mind François Vil- 
lon, enjoying fights, love, the good things in life, but with sudden 
and deeply sincere religious impulses. Unlike Villon, however, he 
shows a knowledge of nature. -Balassi was not only a great poet, he 
was also a versifier of great dexterity. Technically, his verses are 
unmatched in early Hungarian literature. 

Balassi had many imitators and followers. Perhaps the most 
important was János Rimay (1573-1631), a personal friend of 

Balassi and the editor of many of his verses. 

The 17th Century.—The political situation of 17th-century 

Hungary makes it difficult to give a clear outline of the literature. 
The country was still divided into three parts. The first, under 
Turkish rule, played no part in the development of Hungarian 
literature. The second, under Habsburg rule, was open to western 
and Catholic influence; whereas the third part, Transylvania, was 
isolated from the main current of European thought. Though 
Transylvania had no university like that founded in 1635 in 
Nagyszombat (Trnava) by Péter Cardinal Pázmány, the Protestant 
college of Gyulafehérvár, patronized by the prince of Transylvania, 
Gabriel Bethlen, played a similar role. Transylvanian intellectuals 
turned toward Protestant Germany, Holland and England. The 
most important was Albert Szenczi Molnar (1574-1634). He 
translated the /nstitutes of Calvin and the Geneva Psalms (1607) 
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He also compiled a Latin-Hungarian and Hungarian... 
tionary, a Hungarian grammar, and wrote many a i, 
SS ns, 

From the beginning of the second decade of the 17th 
many Hungarian Protestant theologians went to Dutch ‘eat 
ties. Some even visited England and translated the works of 
puritan theologians as William Perkins and William Ata pe 
this epoch dates the first Hungarian travel book (Europica Yy 
tas, 1620) by Marton Szepsi Csombor (1594-1623), The Mg 
Protestant scholar and writer of the 17th century was tenes 
Janos Apáczai Csere (1625-59). His chief work, a Hungata 
cyclopaedia in which he endeavoured to sum up the knowledge 
his time, marks an important step in the development of a techni 
vocabulary. Protestant writers seem to have been interested moe 
in learning than in letters. An interesting figure is that of the 
printer and pamphleteer Miklós Tótfalusi Kis (1650-1702) hy 
modernized Hungarian orthography. | 

By the end of the 16th century the Counter Reformation yy 
gaining momentum in the western parts of Hungary. Among it 
representatives the vigorous personality of the Jesuit Péter Cari 
nal Pázmány (1570-1637) stands out. A master of Hungaria 
prose, he was an orator and essayist of the first order. A vigourdl 
style, always clear though far from simple, a use of popular exprs- 
sions and a solidity of argument are the chief qualities of his work. 
As is to be expected, all his work is controversial, and his [stoi 
igazságra vezérlé kalauz (“Guide Leading to the Divine Truth) 
1613) is a refutation of non-Catholic religious doctrines, Another 
Jesuit, György Káldi, produced in 1626 the first Catholic trans. 
tion of the Bible. , 

Under the influence of the Jesuits, many Hungarian aristocrat 
returned to the Catholic faith, and sent their sons to the Austin 
Catholic universities and to Rome. ‘There they became acquailtd 
with the baroque style and introduced it into Hungarian literature. 
Baroque influence can be seen in the work of Miklós Zrinyi (1600 
64). He belonged to a family with great traditions, and bent 
one of the greatest Hungarian statesmen and generals of his time 
Most of his prose work is an exposition of his political and strategt 
ideas. His greatest literary achievement is his epic Szigeti bie. 
delem in 15 cantos. The subject is the siege in 1566 of Saige 
defended against the Turks by Zrinyi’s great-grandfather. The p 
the influence of the epics of Homer, Virgil, Ariosto and Tass 5 
clear, the work remains in concept and character profoindir a 
nal and Hungarian. Zrinyi succeeds in imbuing the histol 
to which he closely adheres, with a symbolic value, which ¢ 
his own political ideas. ve ict (1609-110), | 

Another epic poet of this time, István Gyöngyös! a hi 
He composed ma a 


lamia, was inventive and handled rhyme with pa: 


ing poetry seems to have become the 
The so-called Kuruc songs stand out by r ‘aah 
The Kurucs were Hungarian partisans fighting again ott 
mans and the Habsburgs. Their poems—largely ae of that 
gripping descriptions of their poverty and misery, 1 of the 
joys. Many celebrate the deeds of the great figs of 
rection, particularly those of Francis Rákóczy, pam 
vania and leader of the last great rising (1703-11). ong 
garian poets have sought inspiration in these Kuruc t 17707! 
Decadence—The period between 1711 and about sists 
time of decadence in Hungarian literature. Memoirs t0 ography 


P j r iod. The autol 
best in the prose literature of this peri sylvanian 


written resl 


Si 
= R ea 


were addressed to an imaginary aunt. 
Mikes was inspired by French influence, and | 
for its excellent style. The Metamorphosis 
Péter Apor (1676-1752) is a nostalgic reminis 
old days” in Transylvania before German customs 
it. 


noe in ha 
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Poetry of this epoch has little to offer. The poems of László 
Amadé (1703-64) are both in form and in content rococo, Amadé 
creates a Hungarian version of the poésie galante. He is matched 
by Ferenc pis (1704-79) who, however, takes his expressions 

opular language. 

re middle of the 18th century saw the beginning of the “school 
dramas,” 50 called because they were the Hungarian versions, pre- 
pared in schools, of foreign dramas. i 
This period of literary decadence produced notable works only in 
the fields of history and history of literature. Some of these were 
witten in Latin. Among historians Mátyás Bél, György Pray and 
István Katona are most important, The first historian of Hun- 
garian literature, David Czwittinger (1676-1743), wrote the biog- 
raphies of about 300 Hungarian writers. His work was continued 
and improved by Péter Bod, whose Magyar Athends (“Hungarian 
Athenaeum,” 1766) deals with more than 500 Hungarian men of 
letters. 

The Period of the Enlightenment.—The period between 
about 1772 and 1825 is often called that of the Enlightenment. 
Though immensely important in the development of the Hungarian 
spirit, it produced few writers of the first rank. However, this 
period prepared the ground for the splendid harvest of the 19th 
century, when Hungarian literature reached its greatest height. 
The Hungarian Enlightenment was more receptive of foreign 
(French and English) ideas than productive of original develop- 
ments, and the main task of its exponents was to adapt the new 
ideas to the particularities of the Hungarian scene. 

The first interpreter in Hungary of the ideas of the Enlighten- 
ment, György Bessenyei (c. 1746-1811), decisively influenced 
Hungarian literature. With the publication, in 1772, of his first 
literary work, a translation (from the French) of Pope’s An Essay 
om Man, the new era begins, Bessenyei’s aim was knowledge 
rather than pure art, and all his works serve a didactic purpose. 
From 1765 to 1782 he lived in Vienna, where he came to realize 
the backwardness of his own country. His best drama, Agis tragé- 
diéja (“The Tragedy of Agis,” 1772), serves as a somewhat creak- 
ing vehicle for his antidespotic ideas. The problems touched upon 
in Greek guise remain recognizably Hungarian. His best work, 
Torimenes utazása (“Tarimenes’ Journey,” 1802-04), the first real 
novel in Hungarian, remained unpublished for over a century. It 
isa bitter attack on everything that conflicts with the views of 
Enlightenment. With destructive irony, reminiscent of that of 
Swift, Bessenyei examines the shortcomings of human society. 

The purely literary merit of Bessenyei’s work is slight, but by 
Writing in Hungarian, by trying his hand at various literary genres 
Such as the drama and novel, hitherto practically unknown in Hun- 
gary, and by knocking at the closed door of Hungarian civilization 
With the new ideas of the Enlightenment he started a movement 
Which put an end to the literary stagnation of the early part of the 
ag His personal influence induced several of his fellow of- 
Cpa Sandor Bárotzi (1735-1809) and Abraham Barcsay 
| 742-1806) —to try to convey the ideas of the Enlightenment in 
oe to a Hungarian public. This public was, a yet, vir- 
ie Y nonexistent, and works like those produced by Bessenyet 

i unlikely to create much desire to read. ; ani 
| one urred on by new ideas, but basically traditionalists, the gener 
| Rie József Gvadányi (1725-1801), and András Dugonics 

h ee achieved works of some literary merit and bt td 
tir igh to become popular, Gvadanyi’s best work Egy falusi nó- 
1 uS budai utazása (“The Journey to Buda of a Village Notary, 
ead is a long narrative poem describing with humour and al 
ho Ventures of a somewhat pretentious but basically sane ae ae 
tishio reaching the capital, is deeply shocked by the ae 
Cae Prevailing there. The whole work is an apology S ae 

Ba and traditional values against encroaching foreign ida 
N ovel Etelka (1788) by Dugonics, a sentimental love story i 

real setting, was the first Hungarian “best seller.” It fi a 
flay 1 by any standards, unoriginal, full of deplorable A A ‘4 
of pop ia its praise of the golden days of the Hungarian Eo aiid 

tints ar tradition had a general appeal. Both Gva be a 
thse cs used a popular language, free from foreign influen 1760- 

Perhaps their greatest merit, Adam Pálóczi Horváth ( 
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1820) belonged to the same group of writers representing national 
resistance to foreign ideas. His epic poem Hunnias (1787) on 
Janos Hunyadi would not justify the presence of his name in this 
survey. He left, however, in manuscript a collection of 450 poems 
(Otédfélszdz énekek, 1953), which is a treasure house of popular 
poetry and music and incorporates a number of poems of his own 
making. Those in the popular vein are still enjoyable, and his 
psalmlike religious poems are moving by their vigour and sincerity. 

This period at the end of the 18th century is a period of discov- 
ery, and of experiments with language. Minor attempts at chang- 
ing the traditional Hungarian verse form had been made by Bes- 
senyei, Lérinc Orczy and others, but other men were to explore 
the road on which Janos Sylvester had taken the first steps: the 
use of classical metre for Hungarian verse. The pioneers, David 
Baróti Szabó (1739-1818), József Rajnis (1741-1812), Miklós 
Révai (1750-1807) were followed by Benedek Virág (1754-1830) 
who, influenced by Horace, imbued with poetic inspiration verse 
forms which for his predecessors were merely formal exercises. It 
fell to Daniel Berzsenyi (1776-1836) to show what use a really 
great poet could make of classical metre. 

Berzsenyi is a giant of expression. What he has to say is neither 
particularly original in itself nor in its forms. It is the terseness 
and vigour of the expression, the power of conviction, that make 
his lines memorable. His ode to Magyarokhoz (“The Hungari- 
ans”), his Fohdsz (“Prayer”), his elegy A közelitő tél (“On the 
Nearing Winter’), belong to a category beyond criticism. Berz- 
senyi could perceive, as few others could, the transitoriness of 
power, glory, friendship, of everything but God “whose existence 
shines like the burning sun but cannot be looked upon.” He had 
taken from his beloved Horace the acute perception of the ephem- 
eral, but his carpe diem (“seize the day”) is a mild, melancholy 
echo, almost a renunciation. Only the destinies of his country 
can really move him, “moral rectitude is every country’s mainstay 
and foundation.” He exults at the sight of groups of men abiding 
by their loyalties; and, looking into Hungary’s past, he finds solace 
in the thought that “eagles engender but eagles, and the leopard 
of Nubia will not bear timid rabbits.” 

The ideas of the Enlightenment were not universally welcomed 
in Hungary. The traditionalist elements looked, as we have seen, 
with distrust on any imported ideas, and the government was in- 
creasingly distrustful of a spiritual trend which had led to the 
French Revolution and, in Hungary, to the conspiracy of Mar- 
tinovics. László Szentjébi Szabó (1776-95), Ferenc Verseghy 
(1757-1822), Janos Batsanyi (1763-1845) went to prison—where 
Szentjdbi Szabó died—for the crime of sympathy with these ideas. 
The most talented among them, Batsányi, secured his place in the 
history of Hungarian literature by his poem A franciaországi válto- 
adsokra (“At the Changes in France”), a vigorous warning to all 
tyrants “to cast their watchful eyes on Paris.” 

Sentimentalism found its interpreters in József Karman (1769- 
95) and Gabriel Dayka (1769-96). Kármán’s only work of im- 
portance, Fanni hagyományai (“The Papers of Fanny”), is a senti- 
mental novel, written in the form of letters and diary entries. Very 
much on the lines of Goethe’s Werther, the work nevertheless 
marks an important step in the history of the Hungarian novel. 
Dayka, a poet, died too young for the full measure of his talent 
to be realized. 

The first really important lyric poet since Balassi was Mihaly 
Csokonai Vitéz (1773-1805). A widely read, intelligent man, 
Csokonai continued the purely Hungarian poetical tradition, and 
his many songs to “Lilla” are a happy blend of rococo grace and 
thoughts less superficial than they appear. The influence of Rous- 
seau is very noticeable in some of his longer philosophical poems 
which make a curious contrast to his popular drinking songs. He 
is an absolute master of form, and his poems, filled with subtle 
grace, show no trace of the acute sufferings of his life. 

Pope's The Rape of the Lock served as a source of inspiration for 
Csokonai’s comic epic Dorottya (“Dorothy”), but Csokonai’s 
poem is original and very much Hungarian, The heroine, an old 
spinster, leads a revolt against men reluctant to marry. The lan- 
guage of the poem, not exempt from some slight vulgarity, is 
vigorous, the comic situations somewhat coarse but amusing. 
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Mihály Fazekas (1766-1828), a friend of Csokonai, won fame by 
his Ludas Matyi, a humorous narrative poem relating the clever 
vengeance of a serf on his cruel lord. 

The place of Sandor Kisfaludy (1772-1844) in Hungarian litera- 
ture is secured by his first work Kesergé szerelem (“Plaintive 
Love”), a song cycle depending on a very thin narrative thread: 
the hero Himfy finds no response to his love for Liza; in despair 
he goes to the wars, and returns to find that Liza still refuses to 
become his wife. Writing in a very elaborate verse form of 12 
lines, devised by Kisfaludy and called the Himfy verse, the poet 
displays an astounding ingenuity in finding new variations on the 
theme of unhappy love. Though no one reading the whole cycle 
could escape a sense of monotony, the individual songs are often 
beautiful. “Plaintive Love” had an immense success, which 
prompted Kisfaludy to publish a second song cycle Boldog szerelem 
(“Happy Love,” 1807), in which, with similar skill but less verve, 
he tried to find varied expressions to convey the apparently un- 
disturbed bliss of his marriage. Among his better works must also 
be reckoned three tales, Csobánc, Tátika, Somló, written in the 
romantic mood of Rittergeschichten (“stories of chivalry”). 

Few, if any, of the names mentioned in this account of the pe- 
riod following Bessenyei’s appearance on the literary scene can be 
dissociated from Ferenc Kazinczy (1759-1831), a mediocre poet 
but an influential man of letters: for about 40 years he was the 
pivot of literary life. Aristocratic, cool, formal, efficient, his po- 
litical conceptions were progressive, a luxury for which he paid 
with six years’ imprisonment. His aim was to purify Hungarian 
literature from all vulgarity. He wanted a literature refined and 
limpid, neither baroque nor popular. What he hated above all was 
bad taste. His interest was focused on style, on presentation, on 
construction; the thoughts expressed were for him secondary. To 
satisfy his desire for a more refined literature he became the head 
of the neologi who, opposed by the orthologi, tried to renew and 
enrich the Hungarian language to make it suitable to express the 
most elaborate thoughts. This language reform, which lasted 
through much of the 19th century, enriched Hungarian and made 
of it the most versatile instrument a poet can hope for. Kazinczy’s 
activity—his correspondence and memoirs, his biting, satirical epi- 
grams, his extensive translations of works, sometimes ill-chosen, 
but of varied nature so as to serve as stylistic exercises, and, above 
all, his great personal prestige and influence—left an indelible mark 
on Hungarian letters. 

The Early 19th Century.—The literary revival caused by 
Kazinczy’s activity continued after his death, and even in the last 
years of his life the literary leadership of the country was assumed 
by Karoly Kisfaludy (1788-1830), brother of Sandor. In 1822 he 
founded the literary magazine Aurora, the first of its kind, which 
achieved real popularity and to which all the important writers of 
the period contributed, Karoly Kisfaludy’s other important con- 
tribution to Hungarian literature was in the field of drama, where 
he was the first representative of romanticism and the first play- 
wright to achieve considerable popular success. Among his many 
historical tragedies, Jréne, set in 15th-century Constantinople, and 
the Voivode Stibor are the best, though they fall short of the re- 
quirements of a really good play, His comedies are still enjoy- 
able, and portray well a number of characters of the contemporary 
Hungarian society. He also tried his hand at short stories, and 
his satirical descriptions, still amusing and instructive, had at the 
time a political message which, with its mildly progressive ideas, 
was not unwelcome in a society basically conservative but more 
and more convinced of the necessity of social and political reforms. 

While Kisfaludy’s tragedies, often very shallow, were applauded 
all over the country, one of the best tragedies in Hungarian, pub- 
lished in 1820, remained entirely unknown. Its author, József 
Katona (1791-1830), a lawyer who in his student days had been 
attracted by the stage, translated from German a great number 
of dramas and wrote several original plays, all insignificant. In 
1815 he wrote his masterpiece, Bánk bán (the bán was a high 
Hungarian dignitary). Set in the 13th century, the play is a mas- 
terful combination of national and individual conflicts culminating 
in the murder of the queen by Bank, who wrongfully accuses her of 
having helped his brother Otto to violate Bank’s wife. The queen, 
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though responsible for many wrongful acts, had been innocent 

this specific crime, and Bank realizes too late his fatal aiit 
Particularly effective is the role of Tiborc, a poor peasant whose 
figure has remained ever since the symbol of the Oppressed: The 
tragedy, written in a vigorous prose, is a real work of art in con: 
tent as well as in form. 3 

Though it would be difficult to overestimate Kazinczy’s contribu 
tion to the development of Hungarian letters, he himself, like his 
circle, produced no outstanding works of art. All the good, and 
many of the bad, poets were indebted to him; but the really strong 
talents had to break away and find, indeed create, their own forms 
of expression. This was the case with Berzsenyi, Csokonai, Károly 
Kisfaludy and another poet who had been in closer touch with 
Kazinczy than any of these: Ferenc Kölcsey (1790-1838), Kil- 
csey’s poetical production was comparatively small, and his first 
poems belong to the somewhat anemic type which could cause no 
offense to Kazinczy. Later Kölcsey produced a number of strik; 
ing poems, vigorous in thought and expression, grave, even sombre 
when they deal, as so often, with the problems of his country’s 
situation, The most impressive manifestation of this mood, the 
Hymnus (1823) is a passionate plea to God to have pity ona 
people which through the bitter sufferings of the past “has already 
expiated the past as well as the future.” The poem, set to music 
by Ferenc Erkel, is the Hungarian national anthem. Kölcsey was 
a politician of great standing and a brilliant orator; his literary 
criticisms are also of very high standard, though unduly severe. 

Mihály Vörösmarty (1800-55) resembles Kölcsey in his general 
pessimism and his patriotic preoccupations. But unlike Kölcsey, 
whose manifold interests, as it were, softened his impact in any one 
field of his activity, Vörösmarty’s whole genius was focused on 
literature. ‘After Kazinczy and Károly Kisfaludy died, Vörösmarty 
became the central figure in literary life, but with much better 
claims to this role, as far as pure literary achievement is con 
cerned, than either of his predecessors. He tried his hand at every 
literary genre, and in each produced works of abiding value, His 
first appearance on the literary scene, with a long epic poem wit- 
ten in hexameters, Zalán: futása (“The Flight of Zalan,” 1825), 
was a great success and was followed by many other historical tales, 
written in a romantic vein but not without an eye to contemporary 
political and social problems. ‘These appear also in many of a 
best lyric poems, and his Ssdzat (“Appeal”) is a worthy. pendan 
to Kölcsey’s Hymnus. Much interested in drama (he translat 
Julius Caesar and King Lear), he had little sense of the requite: 
ments of the stage. His best work, a charming and symbolic ai 
tale, Csongor és Tiinde, contrasts, in a fashion reminiscent D 
Midsummer Night’s Dream, the airy lightness of fable and poety 
with the grotesque earthiness of men. 

In Hungarian literature poetry was far ahead of drama, a 
novel seemed slow in taking root. The first successful ae tis 
Miklós: Jósika (1794-1865), a disciple of Walter Scott, ma en 
appearance in 1836 with the historical novel Abafi, which B 4 
turning point in the history of the Hungarian novel. It sit n 
his best work. Once the novel was well established as & 
medium, others tried it with increasing success. ayes 

Jozsef Eötvös (1813-71), who after the 1848 aboot is life 
become an important political theorist and at the end 0 Ti 
was minister of public instruction, produced in his papi ee ') 
few novels of which two, A falu jegysõje (“The Village N ad te 
and Magyarország 1514-ben (“Hungary in 1514”), or nga 
spectively in 1845 and 1847, figure among the best “0 iy 
novels. The first gives a depressing but not melodr z 
exaggerated picture of feudal life in Eötvös’ time, the aa are 
with György Dézsa’s peasants’ revolt. Though the n ities of 
lengthy and difficult to read, they have extraordinary St vig 
characterization, both of individuals and of periods. E itha 
orous realism had great evocative power; his heroes 4 violent 
firm and knowledgeable hand against the backgrou support df 
social clashes. His novels are political manifestos aie ead t0 
the oppressed, and against the appalling injustices Tal meat 


revolutions—of which the writer disapproves a5 A Pontiy appt 
olitios ™ 


From the mid-1830s literature had become su 
ated to make writing attractive. Literature an 


al 


lose! connected and their association was to become instrumental 
an explosion of 1848. In the proliferation of writers and poets 
Me ept for those already mentioned—few showed real talent. 
‘The novelists Ignác Nagy (1810-54) and Lajos Kuthy (1813-64), 
the ywrights Jozsef Gaal (1811-64), Karoly Obernyik (1815- 
$8) and Zsigmond Czakó (1820—47) deserve mention. 

Poetry was on an altogether higher level. Gergely Czuczor 
1300-66) produced a few epic poems of a fairly high standard, 
put his best poems were in the style of folk songs. Many returned 
tothe people and became a part of popular poetry, Janos Garay 
(1812-53) owes his fame, in Hungary, to his amusing tale in verse 
As obsitos which relates the story of the mendacious braggart 
Jinos Háry, immortalized in Zoltán Kodaly’s opera, Háry János. 
József Bajza (1804-58), popular in his time, lacks originality and 
hispoems are too diffuse to be really effective. Bajza’s significance 
lies in his activities as a literary critic. He played an important 
tole in the organi ation of theatre life and became the first “ad- 
‘ministrator” of literature. His scrupulous honesty and his un- 
compromising rejection of complacency had a salutary’ influence. 
Bis friend Ferenc Toldy (1805-75); a critic himself, made impor- 
fant contributions to the previously almost uncultivated field 
of the history of literature. 

The folk song and folk ballad collections of János Erdélyi (1814— 
(8) and Janos Kriza (1811-75) exerted great influence on the 
further development of Hungarian poetry. 

“Popular poetry is the only real poetry” was a firmly held opin- 
jon of Sandor Petéfi (1823-49), one of the greatest Hungarian 
poets. The quality of Petéfi’s production is uneven, but his best 
poems must rank among the masterpieces of world literature. He 
| Wis an innovator, a revolutionary, by nature as well as by con- 
yittion, He hated convention and—not without a desire to épater 
| le bourgeois—made a break with conventional subjects and with 
: socalled poetic language. His descriptive poems are striking in the 


immediacy of the perception, in the directness of the language and 
in Petdfi's extraordinary capacity to infuse poetry into almost any 
subject. The revolutionary violence of his patriotic poems, which 
in the exquisite 


| ire often frankly political, has a counterpart 
| melancholy and tenderness of his love poems. Pet6fi’s thought 
| lacks the depth of, say, Berzsenyi, Vörösmarty or Arany, but the 
| sincerity and force of his expression brings it home to the heart 
| 
| 
p 


| ofthe reader, hence his great influence during the revolution in 
188, Petéfi’s many songs are enchanting in their simplicity: in 
- this genre he remains unsurpassed. In him the great popular song 
tradition, from the Kuruc songs and Balassi through Csokonai and 
f faludy, reached its peak. Petéfi’s epic poetry is of less value, 
i Though his naive popular epic poem Jdnos vitéz (1845) and his 
On epic A helység kalapácsa (“The Hammer of the Village,” 
| a are enjoyable. Petdfi’s early death—he disappeared on 
July 31, 1849, in a battle with the Russians—was a tragic loss to 
hgarian literature. y 
cla torch falling from Pet6fi’s hand was picked up by his friend, 
old in some ways his follower, János Arany (1817-82). ‘Though 
er than Petőñ he became known only when Petőfi was already 
mous. They shared the same conviction of the value of popular 
Poetry, but their approach to it was different. The difference be- 
ier them is largely that between an extrovert and an introvert. 
save Proclaims his feelings, almost carelessly, and only his genius 
mia him from writing bad verse. Arany, modest and retiring, 1S 
a ictant to unveil his inner self. (He never wrote a love poem.) 
aos his subject with great care, very often from history, 
ica it with deep understanding of the human mind, and 
Mmpeccable artistry. His language is exquisitely chosen. He 
act try to be popular but has the assurance of one who knows 
ji ot he writes is the language of the people, lifted to a aa 
rely attained and never surpassed in Hungarian. His ballads, 
| Otative pon hes virile vigour, ae 
i ower. His great narrative poems, >i 
joey and Buda halála (“Death of Buda”), while firmly rooted 


lungarian tradition, reflect eternal human problems. 

3 oe merit that he is never boring to aes scent 
rough hi t in lengthy y 

a gh his characters and noi aes 


tle humour brings welcome relief to mounti 
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The Late 19th Century.—The peaks of poetry reached by 
Pet6fi and Arany remained inaccessible during the rest of the 19th 
century. The second half of the century produced a host of imi- 
tators. Even the more gifted found it difficult to get out of the 
rut, This does not apply to Mihaly Tompa (1817-68), a con- 
temporary and friend of Petőfi and Arany, an original but mediocre 
poet whose popularity is today difficult to understand. 

Hungary, prostrated by the unsuccessful revolution of 1848-49, 
remained until 1867 under Austrian rule. The “epoch of com- 
promise” which then followed was hardly more favourable to liter- 
ature, The defeat was followed by half-hearted acceptance of the 
compromise and by a self-deceiving optimism which produced 
complacency and uninspired traditionalism, The strongest talent 
in this period of decadence, Janos Vajda (1827-97) trod a lonely 
path beset with devouring passions, gloomy yisions. | Solitary in 
his life as well as in his poetry, little recognized by his contempo- 
raries, his influence on coming generations was great, Gyula 
Vargha (1853-1929), Sandor Endrédy (1850-1920), Jozsef Kiss 
(1843-1921), Gyula Reviczky (1855-89) and Mihaly Szabolcska 
(1862-1921) all produced one or two poems of real beauty. 

The theatre, steadily growing in popularity, could, even less 
than poetry, produce works of lasting value. In 1837 a national 
theatre was formed to produce works of merit, but the level of the 
plays was low. ‘The inexhaustible Ede Szigligeti (1814-78) wrote 
more than 100 plays. His tragedies are weak, but his comedies are 
amusing and he created a special genre, the so-called népszinmii, 
plays giving an idealized picture of village life. Szigligeti had a 
good sense of the stage and catered for a public delighted to watch 
plays presenting no problems. 

Problems, social, political, religious, constituted the principal 
preoccupation of Imre Madách (1823-64), whose Az ember tragé- 
didja (“The Tragedy of Man”) is one of the glories of Hungarian 
literature. This dramatic poem, which follows man’s destiny from 
his creation through different stages of history into the future ofa 
phalanstery and the ultimate extinction of life, shares some of the 
characteristics of such philosophical poems as Goethe’s Faust. 
But it not only displays original thought incisively expressed, it 
is also remarkably effective on the stage. It is a play to be seen 
rather than to be read, and, well-produced, will hold its audience 
spellbound. 

Gergely Csiky (1842-91), after Szigligeti the most popular and 
most prolific playwright of this epoch (35 plays), was a pseudo 
realist. The social conflicts which appear in his plays for the first 
time on the Hungarian stage are, toa large extent, artificial, second- 
hand and second-rate adaptations. 

Only among the novelists were there really outstanding achieve- 
ments. Zsigmond Kemény (1814-75) is, in many respects, a dis- 
ciple of Balzac. Whether he sets the scene of his novels in the past 
as in Zord idő (“Grim Times,” 1862) and Rajongók (“The Fa- 
natics,” 1858) or in his own time as in Férj és nő (“Husband and 
Wife,” 1852), he displays a masterly skill in minute psychological 
analysis. His novels breathe tragedy ; his characters are pushed to- 
ward their gloomy fate by a host of circumstances, never fortuitous 
but determined by their own deeds, Analysis often takes the place 
of action in Kemény’s work and because of the effort needed to read 
them his novels have never known wide popularity. 

The opposite is true of Mór Jókai (1825-1 904), undoubtedly the 
most popular Hungarian novelist; Jókai is a born storyteller, en- 
dowed with an exceptional imagination, which, although able to 
evoke any epoch, any milieu, remains firmly rooted in Hungarian 
soil. His characters are idealized, his descriptions inaccurate, but 
they carry the reader into a dream world so realistic that he is 
tempted to forget that it is but the projection of Jokai’s mind. In 
his works (more than 100 volumes), historical novels alternate with 
others centred on the problems of contemporary society, of which 
almost all the strata interested him. In following the hero—and a 
hero he is—the reader becomes acquainted witha variety of worlds, 
strangely reminiscent of each other, for all owe their existence to 

kai. 

: Kálmán Mikszáth (1847-1 910) is entertainingin a different way : 
he observes with a keen eye his contemporaries, politicians, civil 
servants and their contacts with the people, and relates their doings 
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with sly humour, ‘The shortcomings of the society in which he lives 

are obvious to Mikszáth but, though a politician, he is little con- 

joule with improvement. Mikszáth is only less popular’ than 
ókai. 

Though his principal works were published early in the 20th cen- 
tury, Géza Gardonyi (1863-1922) is a spiritual child of the 19th. 
His historical novels, well-constructed, easily read, are well meaning 
and harmless; e.g., Az egri csillagok (“The Stars of Eger,” 1901), 
A láthatatlan ember (“The Invisible Man,” 1902). 

During the 19th century, literary life in Hungary became, to 
some extent, organized, and literary societies played an important 
part. The Kisfaludy and Petöfi societies, founded in 1836 and 1876 
respectively, were particularly influential, though the authority of 
the Hungarian Academy, founded in 1825 by István Széchenyi, re- 
mained unchallenged, The principal literary critic of the second 
half of the century was Pal Gyulai (1826-1909), himself a poet and 
writer. Literary criticism, the history of Hungarian literature, at- 
tracted some of the best minds, Gusztdv Heinrich (1845-1922) 
and Zsolt Beöthy (1848-1922) were among the leading figures in 

this field. 

The 20th Century.—As we have seen, with a few exceptions, 
such as Madách, the second half of the 19th century was an era of 
decline in which writers imitated Pet6fi or Arany, and based their 
work on social and political ideals which were becoming sterile. 
The great majority of Hungarian writers had been recruited from 
the ranks of the nobility which, in fact, constituted in Hungary the 
middle class, Only at the end of the century did some writers of 
lower middle-class origin come to the fore. The first important 
manifestation of the new era was the periodical A Hét (“The 
Week”), founded in 1890 by József Kiss, which without any defi- 
nite program became the organ of a number of more or less gifted 
writers who brought some fresh air into a stifling fin de siècle at- 
mosphere. Zoltán Ambrus (1861-1932), a disciple of Maupassant, 
and an outstanding theatrical expert, was the most important among 
them, Sándor Bródy (1863-1924) and Gyula Krudy (1878-1933) 
did not belong to any school and, perhaps because of that, wrote 
original short stories and novels. 

The ‘year 1906, when Endre Ady (1877-1919) burst into Hun- 
garian life “with the new songs of a new epoch,” marks a turning 
point. Ady’s revolutionary political ideas, which provoked violent 
storms, made it difficult for some sections of society to accept that 
he was a poet of unusual genius. In form and content Ady is a lyri- 
cal poet of such originality that he defies comparison. He re- 
juvenated Hungarian language and poetical thought, and his rich 
production is of uniformly high quality. His poetry is infinitely 
varied; perhaps humour is the only note missing. Love, friendship, 
hatred and war, social and political problems, death, a desperate 
search for God, are among the chief sources of his inspiration. His 
method of expression is symbolic. An external event—we are 
rarely told what it is—inspires a dream which defies any other de- 
scription but that given in the poem itself. 

In. 1908 was founded the literary periodical Nyugat (“The 
West”) with Hugó Ignotus (1869-1950) and Ernö Osváth (1877- 
1929).as editors. The influence of this left-wing periodical, with- 
out any definite political program but strongly biased against the 
political fool’s paradise of Hungarian life, cannot be overestimated. 
It brought together vigorous talents and lifted Hungarian letters to 
a level remarkable by any standards. 

Mihaly Babits (1883-1941), an intellectual poet, master of form 

and a deep original thinker, was from 1929 editor of Nyugat: He 
was also a translator of exceptional ability; his Divina Comedia is 
probably the best existing translation of Dante. Dezsé Kosztolányi 
(1885-1936), the greatest impressionist in Hungarian poetry, was 
a sensitive poet and an accomplished short-story writer. On ‘a 
slightly lower level Arpad Tóth (1886-1928), reminiscent of Keats, 
and Gyula Juhász (1883-1937) were masters in voicing the distress 
of the solitary and the oppressed. The delicate, reticent poetry of 
Lajos Áprily and Aladár Komjáthy, the deliberately childish verse 
of Erné Szép, the light, chanson-like poems of Jenö Heltai (1871+ 
1957) must also be mentioned. 

Zsigmond Móricz (1879-1942) was undoubtedly one ofothe 

greatest novelists in Hungarian literature. His descriptions of pro- 
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vincial life are outstanding for their masterly portray 
and gentry, of the terrible conflicts between man and 
woman, man and misery. Móricz was a realist in the 
the word, down to earth but perceptive, robust but 

traordinary tenderness. Margit Kaffka ( 1880-1918), 
woman writer in Hungary, was another important noveli 
Karinthy (1888-1938), without producing “major wi 
a considerable influence on his generation. His splen 
are studied in schools; his queer, inquiring mind had 
ability to discover the absurd and the preposterous in’ 
haviour. : 

It is always dangerous to give schematic pictures ofa 
complex as literature, but for the sake of convenience ij 
that from 1908 there were three main streams disce: 
garian literature; the Nyugat group already meni 
included the greatest talents; an official literature writ 
servative-nationalist writers; and, lastly, a superfici 
literature with hardly any aim but entertainment, p 
writer of the second group was Ferenc Herczeg (1863- 
thor of many novels and some plays showing consider 
skill. Cecil Tormay’s historical novels gained more 
nition than their value would warrant. Of the third 
nevertheless, to literary recognition, must be menti 
playwrights: the impressionist Dezsé Szomory, with 
ary ambitions; Menyhért Lengyel whose Typhoon 
known success all over the world; and the excepti 
Ferenc Molnár (1878-1952), whose plays, imperfec 
the tastes of international theatre audiences, do little j 
talent which shows itself best in some little-known shor 
Budapest life. 

The real importance of the Nyugat as the organ of 
movement diminished considerably after World Wai 
writers and poets of the group gained official reco; 
conflict which opposed them to the traditionalist men 
came less violent. The literary cake was in any case lar 
to feed both groups. Solitary writers found it more diff 
tain recognition. Lajos Nagy (1883-1954), a socialists 
writer, and Jenö J. Tersánszky, with his descriptions 
life, deserve mention, 

The solitary giant Dezsé Szabó (1879-1945), an 
master of Hungarian prose, author of some powerful an 
ing novels and stories, alienated sympathy with h 
though often pertinent, attacks on almost everything. 
sak (1887- ) was the first worker to secure a place in 
literature. A painful search for poetical form led him 
sive, often pathetic, blank verse. His novels and pa 
moving autobiography (Egy ember élete, 1927) give 
of working-class life. k 

The period between World Wars I and II is one of ex 
flowering in Hungarian letters, Most of the new wni! 
war period were still active and many new names app 

In poetry the greatest figure is that of Attila Jézseh™ 
subjects, similar to those of Kassák, are treated ¥ 


talented poets reared by the Nyugat. p 
Radnóti (1909-44) reaches a tragic climax in his sple? 
written in a German camp and during a death-march in 
himself was to perish. pe 
Gyula Ilyés (1902-  ), considered by many as $ 
Hungarian poet of the mid-20th century, found inspiral 
life of the peasantry, also the subject of his many 
documentary descriptions, which exerted some influ 
garian opinion. Among postwar poets, Sandor We 
Faludy, Ferenc Juhász, László Benjámin and 
probably the most talented. P. 
In Hungary, as elsewhere, the novel became the pri 
of literary expression. To the writers already ment 
been active before World War I, other names must 


tween the wars Lajos Zilahy (1891- ) and Sandor Márai pro- 
duced good. descriptions of the Hungarian bourgeoisie; Aron 
Tamási and József Nyirő wrote on various aspects of Transylvanian 
life. The realistic novels of Pal Szabó, János Kodolányi, József 
Darvas, the firsthand accounts of peasant life by Péter Veres, are 

robably among the best representatives of literature laden with a 
social “message.” Problems of socialism had influenced some of 
the writers (¢.g.,Attila József; Veres) even before World War II; 
later social and political: considerations became overwhelming and, 
for some years, they alone constituted the materials of literature. 
Much of this is negligible, but the noyels of Tibor Déry are of 
literary value. Almost all the important novelists and poets (e.g., 
Mériez, Heltai, Kodolányi, Zilahy, Illyés) tried writing drama, but 
the greatest achievements in this field are the historical plays of 
László Németh (1901- ). Centred on powerful personalities 
of the past (e.g, Galileo, Pope Gregory VII) they excel in the 
evocation of historic settings and in the picturing of eternal con- 
ficts which oppose the honest man, bent on improvements, to the 
incomprehension and hostility of his contemporaries. 

During the 20th century literary criticism and the history of lit- 
erature kept pace with growing production and an increased interest 
inletters. Of the older generation Aladár Schépflin (1872-1950), 
for many years chief critic of the Nyugat; of the generation be- 
tween the wars, Antal Szerb (1901-45) are among the most out- 
standing figures, It is impossible not to mention György Lukács 
(1885- ), the great Marxist literary theorist, though Hungarian 
literature has formed but a small part of his studies. Jenő Pintér 
produced a number of manuals, lacking imagination, but useful 
compendia of facts. In János Horvath (1878- ), a dignified 
and scholarly personality, Hungarian literary research reached a 
level which it would be difficult to surpass. 

Bruiocrarny.—Antal Szerb, Magyar irodalomtörténet, 2nd ed. 
(1935); Jenő Pintér, Magyar irodalomtörténet (various editions) ; 
László Bőka and Pal Pandi (ed.), A Magyar irodalom története, 1849-ig 
(1957). (Ds. Sr.; T. Ky.) 

HUNGARY (Macyar NÉPKÖZTÁRSASÁG or MAGYARORSZÁG), a 
landlocked republic of central Europe, the limits of which were 
determined after World War I. The area is 35,919 sq.mi. The 
frontiers coincide roughly with the limits of the compact area of 
Magyar settlement, except in the north where Hungary and 
Czechoslovakia have a common frontier. Most Hungarians are 
therefore also Magyars. The traditional kingdom of Hungary was 
about coincident with the Middle Danube basin, with an area of 
125,402 sq.mi. and a heterogeneous population of which the 
Magyars formed just over half. It is only since 1918, therefore, 
that the terms Magyar and Hungarian have been at all interchange- 
able. The Hungarian People’s Republic has frontiers with Austria, 
Czechoslovakia, the U.S.S.R., Rumania and Yugoslavia. There 
ate few natural separative features between it and neighbouring 
states, except for the marshy valley of the Danube in the north- 
West and that of the Drava in the southwest. The limits are those 
of language, 
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VII. The Economy 
1. Production 
2. Trade and Finance 
3. Transport and Communications 


I, PHYSICAL GEOGRAPHY 


1. Geology, Relief and Drainage——Hungary occupies the 
central part of the Middle Danubian basin. This is a large 
depression within the Tertiary fold mountains, which apparently 
began to form in the Tertiary era and in which subsidence 
continued steadily through this and the Quaternary era. It is 
often held, quite mistakenly, that Hungary is uniformly flat. 
One striking feature of the country, however, is the “backbone” of 
highland running across it from the northeast to the west centre, 
dividing it according to relief into a smaller north and larger 
south. The groups of hills, the Hegyalja, Bükk, Börzsöny, Matra, 
Pilis and Bakony, are roughly in alignment and reach an average 
of 2,000-3,000 ft. They are connected structurally with the sur- 
rounding Tertiary highlands and consist basically of great blocks 
of sedimentary rock partly submerged by the depression of the 
whole middle basin. (Some of the limestone hills, especially those 
to the north of the Bükk group, show remarkable karstic forma- 
tions; for example, the great Aggtelek or Baradla caves which run 
under the Magyar-Slovak frontier.) The hills show much faulting 
on the southern side, and the Hegyalja and Matra groups are al- 
most completely covered in volcanic material. The Bakony group, 
and to a lesser extent the Matra group, are noted for the great 
bauxite resources, The hills have kept a crown of deciduous wood- 
land covering and the lower slopes have a rich loess blanket and 
sometimes great fertility of soil deriving from volcanic rock. 

Three distinctive regions border the highlands, two on the south 
and one on the north. South of the hills and west of the Middle 
Danube is Transdanubia (Dunántúl), the rolling country, not 
unlike English downland, remarkable in its fertility. (The Magyar 
use of the name “Transdanubia” to describe the country west of 
the Danube is a reminder of their steppe origin. For them the 
western side was the farther side. It corresponds to the south- 
eastern part of classical Pannonia.) One curious feature of it is 
the symmetry of the parallel streams running southeast to north- 
west to flow into the southern side of Lake Balaton (g.v.) and 
emphasized by canalization. It is suggested that this regularity 
of course arose from the exposure of the area to strong northerly 
winds at a time when the climate was drier than it is now. The 
Transdanubian downs are widely covered with loess, the deposi- 
tion of fine loam which accounts for about one-third of the surface 
topography of Hungary. The origin of the loess covering is the 
subject of much controversy and the various opinions have been 
summarized and rehearsed by a Hungarian geographer, L. Kádár., 
He points to the variety of loess formations in Hungary—the 
widely extended plain loesses, the loess blankets on hill slopes and 
the specks of it on the fluvial terraces. He accepts the traditional 
idea of the wind-blown deposits studied by the Silesian F. von 
Richthofen (g.v.) in the mid-19th century and also, in part, the 
findings of the Soviet scientist L. S. Berg, who contends that all 
loess formations are water-borne in origin. The steppic basins 
of middle and lower Danubia are transitional between the huge, 
compact loess zones of eastern Europe and central Asia, and the 
scattered loess patches of central and western Europe. 

In the south, Transdanubia rises again to the Mecsek massif, 
a granite highland under 3,000 ft. in height, and with Coal Measures 
to northeast, centre and south. The alignment of the faulting is 
like that of the hill backbone, but the massif possibly belongs 
geologically to the Great Rhodope block, the core of the Balkan 
peninsula highlands far to the ere The only substantial coal 

s of the republic are in t is region, í f 

To the airat of the hill backbone lies the Kis or Little 
Alföld (Little Plain), through which run the frontiers of Hungary 
with Austria and of Hungary with Czechoslovakia. The core of 
this plain is the braided stream of the Danube. Indeed the regime 
of this great stream in its middle course is the central theme of the 
physical geography of Hungary. The problems of its Ne RN 
in level, of the winter ice floes, of its great burden of silt whic 
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chokes and shifts the navigation channels, are ever-present to the 
Magyars and to some of their neighbours. The Danube emerges 
from the Little Carpathian gorge at Bratislava and wanders un- 
certainly through the flat country until the valley narrows again 
between Esztergom and Budapest to cut through the hill backbone 
and turn sharply to the south. On the Hungarian side of the river 
enormous marshlands stretch away south and west to become:al- 
most contiguous with the other great frontier marshes of the Fertő 
or Neusiedler lake. The southern part alone of the tributary Rába 
basin is more attractive to settlement and land use. 

The Nagy Magyar Alféld or Great Alféld (Great Plain), south 
of the hills and east of the Danube, is enormous by comparison. 
It is divided into Cumania (the country between the Danube and 
its Tisza tributary) and Nyirség (the sandy country to the north- 
east). The Banat, the third lowland region in the southeast, is 
now in Rumania, In the Great Plain the river systems again are 
the most conspicuous features, whether as assets or liabilities to 
the inhabitants. Both the main stream of the Danube and its 
huge tributary, the Tisza, are subject over much of their courses to 
violent seasonal flooding. In the upper Tisza the shallow river bed 
can hardly take the runoff, released in spring by the melting 
Carpathian snows, especially as there is no lake reservoir to act 
as a natural check, The flood water surging down the Tisza can 
in some years meet the Danube high level water at the point of 
confluence, and the Tisza stream is then forced back on itself with 
destructive lateral overflow. Long sections of both rivers are 
diked to control the powerful streams, but in the past catastrophic 
flooding afflicted the lower Tisza towns. Sporadic attempts to 
drain the swamp areas of the valleys produced problems akin to 
those in the English fen—the shrinkage and subsidence of the 
drained soils and thus the continuous raising of the river beds 
in relation to the countryside. An aerial view of the plain would 
show the dominance of the rivers and the attempt to control them 
—some canalized sections carrying traffic, some braided interlacing 
natural courses, some old meanders and oxbow lakes, and here 
and there the dry valley of a former stream. 

The second characteristic’ is the importance of the soil types. 
This emerged after the mid-19th century, for at that time the 
Magyars began really to cast off the long-lasting and stultifying 
effects of the Turkish occupation and systematically to settle and 
farm the Great Plain. Thus the distinctions. became apparent 
between rich loess, poorer sand and alluvium of varying worth, 
and the Alföld, from being monotonous grassland, started to 
acquire the patchwork quilt effect as the rewards of farming be- 
came calculable. 

2. Climate.—The climate of Hungary is transitional between 
the mild and moderate conditions of western Europe and the harsh 
extremes of eastern Europe. The pattern of the prevailing winds 
and the quantity and distribution of rainfall are affected by the 
periphery of rugged country to the Middle Danube basin and by the 
smaller hill backbone, The foehn character of the winds in the 
Pannonian basin, especially in the summer months, is conspicuous, 
and the protection of soil and crop against strong, hot, dry de- 
structive wind is one of the great problems of farming, especially 
on the exposed plain of the Alföld. Throughout the country a long, 
hot summer from April to September contrasts with the severity 
of winter. The table shows the wide temperature range between 


TABLE I.—Temperature and Rainfall 


Height abov 
pcr eat hii 


Stations sea 
(in feet) 


Budapest . . 502 
Debrecen (N.E.).  . 423 
Keszthely (Balaton) . 436 


Szeged (S.E.) a 


January and July and the uniformly small rainfalls, although 
neither of these features is as marked as in lower Danubia beyond 
the eastern Carpathians. Within the country the heat and drought 
of the summer months in the east distinguish this part of the Great 
Plain from the rest and imply a growing need for efficient irriga- 


tion if the soil is to be used to the full. (H. G. S.) 
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3. Vegetation —In Hungary three altitudinal gars 
are found. The first is the zone of woody steppes, te wif 
the Nagy Alföld and the south-southeastern slopes of the nine 
bone. The succession of plant communities changes on the t 
soil of the Nagy Alföld and on its loess fringes to oak woods 
on the plains to riverside forests, while on warm, ad 
mosaic of karst (g.v.) areas, covered with brushwood, and ster 4 
meadows has developed. The'second zone, at moderate altitudes 
is of oak woods with Turkey oak (rarely of calciphilous or chalks 
loving oaks) and farther up oak woods mixed with hornbeam, The 
third zone; of beech woods and beech with hornbeam, lies at an 
altitude between 2,500-3,000 ft. Unmixed beech’ woods are Wide. 
spread in Transdanubia and on the Alpine foothills, On the latter 
mixed woods of oak and Scots pine or pine woods become dominant, 
The Hungarian basin includes parts of four central Er 
floristic provinces. The northeastern corner of the hill backbone 
belongs to the Carpathian province and the western part of these — 
hills to the Alpine province (beech woods mixed with pine and 
spruce woods). South Transdanubia belongs to the Illyrian prov- 
ince with Balkan and submediterranean species and wood commu. 
nities. The Hungarian floristic province can be divided as follows; 
(1) The northern hill backbone, rich in Carpathian and Pannonian 
endemic species, glacial relicts and eastern elements, (2) The 
Transdanubian mountain sector of the hill backbone characterized 
by submediterranean, Illyrian’ and subalpine species, preglacal . 
relicts, limestone woods and brush woods of Balkan character, 
Woods are scattered over these mountains on acid soils, in gorges 
and rocky places, while grasses are widespread and transition 
Sphagnum moors are found in places. (3) West Transdanubia, or 
the foothills of the Alps, a transitional region between the 
Pannonian and Alpine floristic provinces. Its vegetation is cal 
cifuge (acid-loving) ; pine woods, chestnut groves, Calluna heaths 
(4) The Nagy Alföld, which was steppe at the beginning of the 
postglacial period and later woody steppe, and has been cultivate 
by deforestation and drainage. The original plant cover is dis 
appearing and now survives chiefly on the sandy and calcareous 
steppes, in riverside groves, in a few oak-hornbeam woods with 
some relict species, and in fen woods of alder, ash and birch. The 
steppe species originated partly from the warm slopes of the hill 
backbone and partly from the Pontic steppes. notes 
$0.) 


The flora of Hungary includes about 2,100 species 
bearing plants and about 600 ferns and mosses. (R 

4. Animal Life—The animal life of Hungary, as might be e 
pected from its geographical position, is typically mid-Europé, 
but includes among the mammals such eastern or southeas fi 
forms as the jackal, the suslik or ground squirrel, and the i 
rat. The wolf and lynx still occur in small numbers, and a 
game animals the wild boar, the roe and the red deer are br: i 
in suitable habitats. The bird life is particularly rich wie 
great lakes, Balaton and Neusiedler (on the Awe | aa 
where waterfowl of many species abound, while among © 4 tite 
interesting larger birds of the Great Plain are the great an is 
bustards and the black stork. Southwest of Lake Levee 
Kis Balaton bird sanctuary. Fish (perch, carp, pike, WE) 
are plentiful in rivers and lakes. (Rooms 


Il. GEOGRAPHICAL REGIONS 
has evolved 


In common with most Communist countries the state tial use 
new regional divisions based on the actual and poten! and 
resource. These may in some cases prove more ep: hile the poll 
Suggest mainly a grouping of productive activities, W of fam 
cies of growing industrialization and the reorganization 
ing are in process of being tried out. Surowy, in 
M. G. Markos, with A. Kez, M. Pecsi and G. 0), tl 
Magyarorszag földrajza (Geography of Hungary) (1990) indig 
the pattern of these regions based on the expectation © dustry 
production, The first five suggest the growth of A ackbon® 
trade accruing from the raw materials of the hig 
and the Mecsek massif. 2 a 
1. The manufacturing region of Salgótarján in 
potential tourist trade in the hill country as well a velop 
of increased coal mining and heavy industry. Urban ; 


1 
the north Pa 
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igstill meagre and based on three 
old towns (each with a popula- 
tion under 30,000), Salgótarján, 
Eger and Gyöngyös. 

2. The manufacturing region 
of Borsod-Miskolc in the north- 
east centres around Miskolc. 

3, The industrial region of 
Tatabánya and Székesfehérvár, 
including the Vértes group of 
hills, is noted for bauxite mining 
and the aluminum industries. 

4, The Veszprém industrial re- 
gion in the Bakony hills has some 
bauxite mining with a possible de- 
yelopment of oil mining in the 
extreme west near the Burgenland 
frontier (Nagykanisza, Papa, 
Veszprém and Zalaegerszeg [light 
industries] ). 

5. Coal is mined in the region 
of Pécs-Baranya (Pécs, Mohács 
and Szekszárd). 

The possibilities of regional 
planning based on expanding in- 
dustry are thus greatest in Trans- 
danubia and the hill region, 

The other planned regions have a farming rather than an in- 

dustrial predominance, whether actual or potential. 
_ 6. Kis Alföld has a generally rural character of economy which 
is counterbalanced by the steady growth of Győr with varied man- 
ufactures and by the textile and leather production of the old 
Burgenland cities, Sopron and Szombathely. 

7. Somogy, the farming country of the parallel streams between 
Lake Balaton and the Mecsek massif, produces mainly grain, sugar 
beet and fruit. Kaposvar has industries based on farming products. 

8. The Danube-Tisza region, with a tradition of grain farming, 
has extreme nucleations of settlement based on rural activity. Its 
chief towns are Kecskemét, Cegléd, Kiskunfélegyháza, Kiskun- 
halas, Nagykőrös and Baja. 

9. Viharsarok, the southern part of Cumania and the south- 
eastern extremity beyond the Tisza, with great fertility of soil, 
produces mainly wheat and maize (corn). Szeged shows a rapid 
growth of textile industries over and above those based on farming. 
Hódmezővásárhely and Makó are urban developments from old 
uclei, 

10, The middle Tisza is still largely rural in character with a 
18 production of wheat and maize. . E 

11, The upper Tisza region of the northeast coincides approxi- 
mately with the traditional Nyirség, in which the discovery of 
natural gas and the possibilities of irrigation are changing the 
economic prospects of this once rather desolate part of Hungary. 

ebrecen is the main city. Peal 
The regions have some affinity with geographical criteria, espe- 
cially the Kis Alföld and the upper Tisza. Viharsarsok is approxi- 
mately the area of pronounced summer heat, which encourages 
Specialization in maize. y 

Between the two groups of eastern and western regions with 
er, different potentialities for planning, the capital together with 
S growing suburbs ranks as a separate and in many ways @ key 
tegion with a tendency to expansion to the east and south. It 
Suggests one of the classic examples of a capital city’s creating a 
Tadius of influence which varies according to history and policy, 
and evolving a region which is nonetheless important for being 
Indeterminate, 


FROM P. GEORGE AND J. TRICARD, “L'EUROPE 


Ill. THE PEOPLE 


me ancestors of the present Magyar people took possession of 
wid settled in the Middle Danube basin in the 9th century. They 
ere a group of tribes from the Russian steppes between the Volga 
and the Urals who, before their migration to central Europe, had 
already absorbed Turkish features into their Ugric branch of the 
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NATURAL REGIONS AND PRINCIPAL MINERAL RESOURCES OF HUNGARY 


Finno-Ugric languages (q.v.). They settled lands in the Middle 
Danube basin through the conquest and displacement of previous 
Hun and Avar peoples. The long history of the old kingdom of 
Hungary with its Magyar nucleus and rim of heterogeneous hill 
peoples (Slovak, Ruthene, Rumanian, Serb and Croat) suggests 
an endless amount of mixture of physical types and cultural in- 
fluences; so also does a great episode and calamity of Hungarian 
history, the Turkish conquest and occupation of the 16th and 17th 
centuries. 

L. Bartucz wrote of the variety of physical types in the Hun- 
garian republic. He noted an average stature of 167-168 cm. 
tending to increase in the east, and that this greater height was 
noticeable among the Hungarian minority in Rumania; there was 
a marked breadth of skull (about 87%) in the south, in the neigh- 
bourhood of Szeged. He commented too on the occurrence (ap- 
proximately 25%) of the flattish, concave noses suggesting an 
original Mongoloid ancestry. The most numerous single racial 
type appeared to be the Neo-Danubian, accounting for about 35% 
of the population and with predominance in northeast Hungary. 
The Dinaric characteristics (about 20%) belonged to the south 
and southwest, and the most frequent evidence of mixture with 
the Turks was said to occur in the regions of strongly pastoral 
tradition. 

The question of religious denominations has its own peculiar 
significance in a country of Communist government. There is no 
adherence to nor practice of the different forms of Christianity 
in the normal and independent tradition of Christian Europe, and 
religion is controlled by the Allami Egyházügyi Hivatal (state of- 
fice for church affairs). Before World War II about 65% of the 
population was Roman Catholic, 25% was Protestant (mainly 
Reformed), 6% was Jewish and 3% was Greek Orthodox. The 
Calvinist character of the centre and east of Hungary was marked 
in all classes, especially in the “yillage-town” communes and among 
the eastern landowning families. The Jewish minority suffered 
severely during the German occupation of World War II. 

See also HUNGARIAN LANGUAGE; HUNGARIAN LITERATURE; 
MAGYAR. (H. G. S.) 


IV. HISTORY 


The history of the countries which were later to constitute the 
kingdom of Hungary, up to the close of the Roman period, will 
be found under PANNONIA and Daca. The Romans were suc- 
ceeded by Germanic tribes, and these in turn by the Huns (q.v). 
After the death of Attila (453) his kingdom declined, and Ger- 
manic (Gothic) tribes again entered Pannonia and Dacia. The 6th 
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century A.D. found the Lombards established in Pannonia, the 
Gepidae in Dacia, The Avars (q.v.), allying themselves with the 
Lombards, crushed the Gepidae in 567 and in the following year 
they occupied Pannonia, the Lombards migrating to Italy. As the 
Avar kingdom declined, the western and northern portions of Hun- 
gary recovered independence under Slavonic rulers. Charlemagne 
crushed the Avars between 791 and 797 and established the first 
Ostmark (see AUSTRIA, Empire oF), which probably occupied all 
the land between the Danube and the Sava rivers. North of the 
Danube. the important Slavonic kingdom of Moravia (q.v.) was 
founded about 828, while the heritage of the Avars east of the 
Danube is believed, on slight authority but with great probability, 
to have been under the suzerainty of the Bulgars. 


A. Tue KINGDOM To 1526 


The Arpads.—The Magyars, the founders of the Hungarian 
state, were by origin a Finno-Ugric people from the Belaya-Kama 
basin, between the Volga river and the Urals, but they were driven 
into the steppes north of the Black sea early in the Christian era, 
and there mingled with Turki peoples.. From the 5th to the 9th 
century A.D. they were living around the mouth of the Don river in 
a federation known as the On-Ogur (i.¢., literally, the “Ten, Ar- 
rows”), from the Slavonic pronunciation of which the name ““Hun- 
garian” is derived. In the early 9th century they were vassals 
of the Khazars (q.v.). They were then organized in seven hordes, 
or tribes, under hereditary chieftains. The chiefs of the most 
powerful single horde were also hereditary overlords of the entire 
nation. Under pressure from their eastern neighbours, the Pech- 
enegs (q.v.), the nation migrated westward, accompanied by 
three dissident/hordes of Khazars. known as the Kavars or Kabars, 
and some other minor Turki tribes. Some of them arrived at the 
mouth of the Danube in a.D. 889 and took service with the Greek 
emperor against the Bulgars. who, however, allied themselves with 
the pursuing Pechenegs. Meanwhile the emperor Arnulf had en- 
listed the help of other contingents in his war against Svatopluk 
of Moravia; and, seeing in the Middle Danube basin a place of 
refuge from its pursuers, the entire nation, under its leader Árpád 
(g.v.), migrated across the Carpathians (896). “Although they 

` numbered no more than 25,000, they easily subjected the scattered 
populations of the central plain, destroyed the empire of Great 
Moravia in 900 and defeated German forces gathered to oppose 
them in 907. They were then firmly established in what was then 
Hungary; but its mountainous and trackless periphery was only 
gradually brought under effective control and in these areas the 
earlier, non-Magyar populations, although subjugated, lived on. 

The Magyars proper settled chiefly in western Hungary; the 
Kavars on, and east of, the Tisza. During the early part of the 

10th century the invaders repeatedly raided Germany, Italy, the 
Balkans and even France in search of booty and slaves. The turn- 
ing point in their history was the crushing defeat inflicted on them 
by the emperor Otto I on the Lechfeld, outside Augsburg (Aug. 
10, 955). Forced onto the defensive, they began to consider the 
necessity of entering the European political and religious commu- 
nity. Some of their chieftains had already adopted Byzantine 
Christianity; but Arpad’s great-grandson, Géza, who succeeded to 
the chief leadership in 972 and was able'to re-establish its authority 
after a period of near anarchy, turned to the west. An embassy 
was sent to Otto II at Quedlinburg in 973, and in 975 Géza and 
his family were baptized into the Western Church. 

Stephen I—Géza made little headway against the popular op- 
position, which stubbornly resented the pope's insistence—which 
would, indeed, have undermined the whole national economic sys- 
tem—that no Christians might be kept in slavery. But he married 
his son Stephen (Istvan) to Gisela, daughter of Henry II of Ba- 

varia and sister of the future emperor.Henry II, in 996(?); and 
Stephen, when he succeeded his father in 997, crushed the leading 
representatives of the old regime withthe help of armoured Ba- 
varian knights. Modern historians doubt the legend that Pope 

Silvester II sent a crown for Stephen's coronation in 1000 or 1001; 
but at least Hungary finally entered the western religious commu- 
nity without admitting the political suizerainty of the empire. “Ste- 

then crushed the last ruler of the Kavars, who had hitherto re- 
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mained independent, and reorganized his state as g pg 
religious unit on a system which remained for many centuri 
essentially unaltered basis of Hungary's entire social and 
structure. ) {ia 
The subdivision into tribes disappeared, as did’ the separate w 
tus of the Kavars and other associated elements, although the soca) 
subunit of the clan remained. The freemen, descended from 
old Magyar and Turki warriors, retained their personal freedom 
which was inalienable except on conviction for proved crime, They 
were entitled to meet in general assembly, and their lands f 
since the economy was still mainly’ pastoral, were largely he 
each clan as common property) were inalienable and freeof ayy 
obligation except that of military service. All land not occupied 
by the freemen (a substantial proportion of the whole) became 
crown property and its occupants tenants of the crown, Adopti 
the Frankish model, Stephen divided Hungary into 460(lile, 
when the effective frontiers were pushed forward, 72) counts 
(vdrmegyek), each under a count (comes), who was a nonheredi 
tary official of the crown. The comes exercised jurisdictionlover 
the inhabitants of the county, free or unfree. He collected tents 
and dues from the unfree tenants; two-thirds of this he'transmitted — 
to the royal treasury, keeping one-third for administrative pur 
poses, In war he led the freemen of his county. An impoverished 
freeman who took service with the comes paid dues for any Crown 
land cultivated by “him, and an unfree tenant cultivating a free — 
man’s land paid dues to the owner. aa) i 
The unfree population could not acquire technical membership 
of the Hungarian regnum (i.e., the status enjoyed by the descend- 
ants of the old conquerors) except by royal grant; but it was no 
longer enslaved. The immigrants, who then entered the country 
in large numbers, could often make advantageous terms for them- 
selves amounting'to personal freedom. They were often governed, — 
in minor matters, by their own personal law, and no effort was 
made to magyarize them, The frontier zone (gyepii) was under 
special dispensation, its inhabitants usually forming free comm 
nities subject to no liability except that of defending the marches 
As the effective frontiers were advanced, these areas were absorbed 
in the county systems. Large parts of Transylvania retained the | 
gyepil organization for many centuries. The king's representative 
and head of the whole administrative system was the beer 
Ecclesiastically, Stephen divided Hungary into 10 (later 12) ¢ ] 
ceses, of which that of Esztergom and later also that of Ralocst 
were archiepiscopal. The church was entitled ’to tithes from a 
taxable land, and Stephen bestowed large estates on the see 
on the monastic orders, among Which the Benedictines ‘wert aga 
nent. This order was the main civilizing and Christianiaing sa 
ri 
en 


in Hungary, and its foundation of Pannonhalma (1001) was A 
“archabbey,” exempt from episcopal jurisdiction. , 1033, em 
The 11th Century—Stephen, who was canonized in ia 


joyed immense personal prestige (see ese pi fae 


of consolidation 


country refused to accept Péter, his nephew by pags witht 
nated successor, and in 1041 put up a rival king, Aba. aul 
help of his kinsman, the emperor Henry III, Péter ona k 
(1044); then doing homage to’ Henry for Hungary an wi 
foreign officials and’clērics!" The Hungarians broul He 
Poland three brothers, Stephen's cousins. One of t eff 
(Endre; 1046-60), expelled and'slew Péter and eae an 
own infant son Salomon to Henry III's daughter I wofst 
him crowned king in his own lifetime. The accepted ie mily t 
sion entitled the eldest male’member of the ruling aes 

ceed. and this act inaugurated a long struggle. An wil on 
Béla I (1060-63) evicted Andrew. with Polish help. °° ayia 
death the emperor installed Salomon. Béla’s sons Me expelled. À lo 

representing the national party, revolted in 1074 and Si momet 
mon, defeating a German army sent to his aid. Tt wor edio ‘geal 
of the investiture conflict afid Géza I (1074-77) pine asa fell 
Gregory VII for help. accepting his kingdom in eee posib 

the Holy’See. The emperor then abandoned his at F | 
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View of Budapest, the capital of Hungary, seen from Gellért hill on the Buda side. 
split by the Dan and Pest lies across the river to the right 


A narrow cobbled street in the capital's older section, Buda 
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View northeast across Balaton, Hungary's largest lake, from the rocky Tihany peninsula. 
An ancient Benedictine abbey lies atop the hill and the Biological Research institute of 
the Hungarian Academy of Sciences is at the foot 


Aerial view of Gyór, capital of Gyot-Sopron megye (county) near the Czechoslovak border, at the 
confluence of the Rába (Raab) with a southern channel of the Danube 
To AOS at 
W 
tine, of Eger in northern Hungary dating from medieval 


inaret (115 ft.) at left is the sole surviving 
a mosque built during the Turkish occupation 
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A hot-rolling mill, part of the centre of iron and Production, at Dunaujvaros 
on the Danube 


Red pepper harvest at the agricultural research station farm at Szentes in 
southeast Hungary. Paprika is prepared from the peppers 


AGRICULTURE AND INDUSTRY IN H 


The Herend porcelain factory, northwest of Ve in the Bakony nania 
The hand-painted china, mostly copied from old oriental designs, has been fa 
for more than a century 


e museum at Me 
ine produced 


Bottled Tokay wine of old vintage preserved in the win 
(Tokaj), the village which has given its name to the wi 
grapes grown on the slopes of the nearby Hegyalja 


well for watering cattle, operated by a balance beam, in the Hortobágy puszta 
(steppe) near Debrecen, northeast Hungary 
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jmnte Hungary. On Géza’s death László T (1077-95), a heroic 
and beloved figure who was canonized in 1192, re-established in- 
temal order and reaffirmed the position of Christianity, which had 
teen shaken by two great pagan revolts in 1046 and 1061, By 
intervening in the affairs of Croatia, he established a claim to the 
Croatian crown. His nephew and successor, Kálmán (1095-1116), 
nade the claim effective; in 1102 Croatia (later part of Dalmatia) 
vas united with the lands of the Hungarian crown, while retaining 
is own diet and laws. It was ruled for the crown by a viceroy 


or ban. 

The 12th Century.—Kalman (q.v.; Koloman) revised and mod- 
emized Hungary’s laws but, although an enlightened and capable 
man, he was cruel and treacherous. To make the throne secure 
for his son Stephen, he blinded his own brother Almos and the 
latter’s infant son Béla. Stephen II (1116-31), Hungary's worst 
king, died childless, and the blinded Béla II ruled from 1131 to 
1141, His son Géza II (1141-62), a capable ruler, completed the 
organization of Transylvania by settling German immigrants, the 
Saxons, north of its southern passes; the eastern passes were al- 
ready guarded by the Szeklers (g.v.), a magyarized race of Turki 
origin, Both Saxons and Szeklers were privileged communities, 
sel{-governing under the crown, and all Transylvania was governed 
asaunit under a voivode. Hungary was then little molested from 
the west, where neither the Austrian nor the Bohemian dukes could 
threaten its independence, but was involved throughout the 12th 
century in an intermittent struggle with the rejuvenated Byzantine 
empire, which disputed its position in Dalmatia, contested its 
claims in the Balkans and supported rival claimants to the crown. 
Thus the reign of Stephen III (1162-72) was disputed by his two 
uncles László II and Stephen LV, who were supported by the Byzan- 
tineemperors. Béla III (1173-96) had himself been brought up in 
Constantinople and was designated to marry the emperor's heiress, 
When Hungary would have become a vassal of the Byzantine em- 
pire, but on his accession he married a French princess and recon- 
stituted Hungary’s position, Under him the country achieved 
great wealth and power, extending its influence far and wide in 
eastern Europe: Galicia was made a feudatory of Hungary and 
Serbia a satellite. At home the royal authority was re-established. 
Urban life developed and western cultural influences penetrated 
the national life, 

The Golden Bull.—Béla’s good work was mostly undone by his 
younger son Andrew, who disputed the succession of his elder 
brother Imre, or Emeric (1196-1204), expelling the latter’s in- 
fant son László III in 1205. Both Imre and Andrew bought ad- 
herents by lavish grants of crownland. The recipients exercised 
feudal rule over the crown tenants and even over the local free- 
men, When Andrew became king as Andrew II (1205-35) he con- 
tinued this and other abusive practices in order to pay for an ex- 
travagant court and a foreign policy of personal ambition and 
adventure including the crusade on which he set out in 1217. In 
222 the freemen, or “nobles,” reacted and forced Andrew to 
tomulgate the famous “Golden Bull,” to which every Hungarian 
“ing thereafter had to swear, as the basic charter of the national 
iberties. It was, in fact, essentially a reaffirmation of earlier 
Tights: for the nobles, of those agreed between their forefathers 
aq St. Stephen; for other communities, such as the Saxons, of 
their charters, fortified by safeguards against abuse on the part 
tther of the king and his officials or of individuals. But the 
Nobles also modernized their rights; thus, as war was no longer a 
°0-operative profit-earning enterprise, they were not to be forced 
fi Serve abroad, except for pay. The famous jus resistendi gave 
abt, the right to resist infringements of the bull. Soon after the 

S gained control of the counties. . 
The Later Arpéds—Hardly had Andrew’s son Béla TV (1235- 
succeeded his father when the Mongols (q.v.) invaded Hun- 
a (1241-42), ravaging and depopulating the country. To m 
construct and defend it, Béla had to invite many new colonists an 
rion eSsity to build fortresses and to confer extensive near feudal 
ae on their seneschals, thus, after all, promoting the power of 
< new oligarchy. Some of these great “barons” achieved semi- 
pendent status during the troubled times that followed. 
uch disorder was caused also by the wild, pagan Kumans 


(g.v.) 
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who had fled to Hungary in great numbers before the Mongols and 
molested the country, To bind these unruly elements closer to 
his dynasty, Béla married his son Stephen V to a Kumanian prin- 
cess. After a short reign (1270-72) Stephen was succeeded by 
his son László IV “the Kuman” (1272-90), a wild youth who 
cared only for his Kuman companions, refused to beget lawful issue 
and so favoured his pagan friends that Pope Nicholas IV preached 
a crusade against him. He died without issue, leaving Hungary in 
turmoil. Local magnates ruled as de facto sovereign princes, and 
rival European dynasties claimed succession to the throne. His 
partisans succeeded in putting on the throne the last of the Árpáds, 
Andrew III (1290-1301), but he also died young, leaving no issue. 

With him the house of Árpád became extinct. Some of its mem- 
bers had been weak and foolish, but they had enabled the Magyar 
nation to blend its ancient traditions with the newer ones of west- 
ern civilization in a synthesis which was at once European and 
national. Their foreign policy had never been purely individual or 
dynastic, or at least never foreign-based, so that Hungary was 
still essentially a national state and subject of its own policy, Al- 
though it had good kings thereafter, few of them wholly identified 
their own interests with those of Hungary. 

The Angevins and Sigismund.—The crown was then claimed 
by Wenceslas II of Bohemia for his son Wenceslas III, by Otto 
III of Bavaria and by the papal candidate, Charles Robert of 
Anjou, of the house of Naples, then still a child, After a confused 
struggle, Charles Robert was left in possession as Charles I of 
Hungary (1308-42). After growing to manhood, he gradually 
established his authority, and peace and prosperity returned, Un- 
der his reign and that of his son Louis (Lajos) I the Great (1342- 
82), who in virtue of a compact with his father-in-law Casimir IT 
the Great of Poland also ruled over Poland after 1370, Hungary en- 
joyed great power and prosperity. The newly born Rumanian 
principalities of Moldavia and Walachia were at first under Hun- 
garian suzerainty. A chain of banats was organized in the northern 
Balkans, and Bosnia and Serbia were made vassals. 

It is true that during the latter years of Louis’ reign Hungary 
was increasingly threatened by the advance of the Turks, before 
which threat Louis had to acknowledge the independence of the 
king of Bosnia, But Hungary itself was hardly yet directly men- 
aced so long as Serbia stood. In Italy the Angevins followed an 
ambitious dynastic policy that for a time brought their house 
splendid successes, although it cost the nation a disproportionate 
price in blood and wealth. However, the exploitation of the gold 
and silver mines of the Szepes or Spis area (the yield of which fell 
to the royal treasury) brought the Angevin kings immense re- 
sources. Their domestic rule was rather despotic, as they seldom 
convoked the diet, but they respected the acquired rights of the 
various classes of the population. Imbued as they were with the 
ideas of western feudalism, they did not seek to abolish the 
“magnate” class, only replacing the turbulent oligarchs who had 
disputed their rule with new men loyal to themselves: in this era, 
indeed, the “prelates, barons and notables” appeared as a constitu- 
tional factor distinct from that of the “common nobles,” but mem- 
bership was ex-officio, not hereditary. As, however, the great land- 
owners were then made to supply contingents (banderia) of their 
own tenants for war, to supplement the noble levée en masse, the 
structure of Hungary became partially feudal. 

When Louis died in 1382 his daughter Mary was crowned. A 
rival, Charles of Naples, was crowned in 1385 but was assassinated 
the next year. Mary’s husband Sigismund of Luxembourg, 
crowned in 1387, ruled with her until her death in 1395, then alone 

rs were greatly disturbed by his struggles 


until 1437. His first yea . d 
with the partisans of the Neapolitan dynasty and by the Turkish 


danger, which had become pressing after the annihilation of the 
Serbian power at Kosovo (1389). Sigismund led a crusaders’ army 
into the Balkans but was heavily defeated at Nikopol (1396) and 
barely escaped with his life. After this he followed a defensive 
policy in the south, converting Belgrade into a large fortress. But 
Serbia was 
backs also. Bosnia, Walachia and Mol 
giance; Dalmatia was lost to Venice; 


were pledged to Poland. 


lost to the Turks, and elsewhere Sigismund suffered set- 
davia renounced their alle- 


the Szepes mining towns 


862 


Sigismund’s frequent and prolonged absences from Hungary 
after he became Roman emperor and king of Bohemia were un- 
fortunate for the country. The oligarchy recovered its power and 
there was much social unrest, partly occasioned by the spread of 
Hussite doctrines from Bohemia. The nation felt itself sacrificed 
to foreign interests. 

János Hunyadi—Consequently, although the estates accepted 
Sigismund’s son-in-law Albert of Austria (1397-1439) as his suc- 
cessor when he died, they did so only with the stipulation that he 
should not accept the imperial title or reside outside Hungary 
without their consent; in his absence he was to be represented by 
the palatine, who was to be elected jointly by the king and the 
estates. Crowned king of Hungary on Jan. 1, 1438, Albert was in 
fact elected German king as Albert II in March 1438 but died in 
Oct. 1439, leaving his widow Elizabeth with child. 

To avoid an interregnum, the estates elected Wladyslaw III 
Jagiello of Poland king (Ulászló I) but when he fell in the disas- 
trous battle of Varna (1444) they accepted Albert’s posthumous 
son as László V, appointing as his guardian and governor of Hun- 
gary the great hero Janos Hunyadi (q.v.), who had been success- 
fully defending Hungary and, in particular, Transylvania against 
repeated Turkish attacks, He kept up the defense under increas- 
ing difficulties, being constantly thwarted by the jealous magnates 
and harassed by the Czech mercenary Jan Jiskra, while the em- 
peror Frederick III encroached on the western provinces. László 
himself had been brought up in Austria; his supporters were 
identified in the national eyes with the Austrian-based and feudal 
Habsburg rule. Hunyadi died in 1456, immediately after winning 
a last great victory over the Turks at Belgrade, Laszlé’s partisans, 
led by Ulrich of Cilli, instigated the murder of Hunyadi’s elder son, 
László; but soon afterward the young king himself died, whereupon 
the common nobles, asserting their ancient claim—never yet for- 
mally abandoned—that the monarchy had been elective since the 
extinction of the male line of the Arpads, proclaimed as king 
Hunyadi’s surviving son Matthias (Mátyás) Corvinus. 

Matthias Corvinus.—The only national king to reign over all 
Hungary after the Árpáds, Matthias Corvinus (1458-90) has been 
much lauded by the historians of Hungary. He was in truth a 
brilliant figüre, an enlightened despot in advance of his age: a 
strong ruler, an efficient administrator, a patron of the cities and 
of the arts and letters. He reformed the administration, reorgan- 
ized justice, founded a new university, curbed the oligarchy, pro- 
tected the peasants, But although he began by buying off the em- 
peror (whom a party. of nobles had elected antiking), cultivating 
friendship with the Bohemian George of Podebrady and carrying 
on his father’s work in the Balkans, he soon dropped or at least 
postponed the idea of serious offensive operations against the Turks 
(although conducting further successful but limited campaigns in 
1463 and 1476) and engaged in ambitious schemes in the west. 
He dreamed of uniting central Europe under his own rule and of 
acquiring the imperial crown. He attacked Bohemia in 1468 and 
was crowned king by the Catholic party there; under the peace of 
Olomouc (Dec. 7, 1478) he had to allow George’s successor 
Vladislav (Wladyslaw, son of Casimir IV Jagiello of Poland) to 
hare the royal title and rule over Bohemia, but kept Moravia, 
Lusatia and Silesia under his own rule, In 1477 and again in 1485 
he besieged Vienna, taking it in the latter year, whereupon he an- 
nexed Austria, Styria and Carinthia. To help him achieve his 

ambitions, he organized a standing mercenary force, known as the 

“Black army,” largely drawn from Silesia and Moravia, for the up- 

keep of which he forced even the Hungarian nobles to pay. He 

retained his popularity to the last among the small nobles and was 
deeply beloved by the peasants, but earned the bitter hatred of 

the great oligarchs; when he died suddenly in 1490, not only did 

his Czech and Austrian possessions at once break away from Hun- 
gary (which had benefited little by his conquests) but a strong in- 
ternal reaction set in. (See Matrutas I.) 

The Jagiello Kings, 1490-1526.—The throne was now claimed 
by two Jagiello brothers—Vladislav, king of Bohemia since 1471, 
and his younger brother John Albert—and by Maximilian of Habs- 
burg, while the lesser nobles favoured the succession, which Mat- 
thias himself had been trying to secure, of his illegitimate son John 
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(János) Corvinus. The magnates favoured 
because he was notoriously weak. Hiring the: 
coup, they got Vladislav crowned (he reigned as 
1516). John Albert stood down in favour of his 
Corvinus did not»press his own claim. Maximili: 
of Pressburg (Hungarian, Pozsony; Slovak, Bi 
1491) agreed to recognize Vladislav in return fi 
of the Austrian provinces, an indemnity and a pron 
cession for himself or his issue if Vladislav died with 
The Habsburg connection was very unpopular in 
diet refused to ratify the treaty; but Vladislav con 
on himself and soon slipped into the position of 
and client. He had got himself into a complici 
tangle which long prevented him from begetting la 
last he succeeded in marrying lawfully the French 
Candale, but her first child was a daughter, Ann 
party, led by John (g.v.) Zápolya, voivode of Tri 
tracted from the diet of 1505 a resolution neveri 
foreign king. But then a son was born (1506), 
ally, King Sigismund I, changed his anti-Habsburg p 
for renunciation by the Habsburgs of their claims on 
agreement was reached in Vienna (1515) whereby’ 
Maximilian's granddaughter Anne, while his sister 
to Maximilian’s grandson Ferdinand. A double 
the Hungarian crown with the Habsburg d: 
Meanwhile the magnates, having used the Black arm 
their purposes, had stipulated that it should be 
Matthias’ other “innovations” cancelled. Vladi 
less puppet. He had to consent to strict limita 
prerogatives: thus in 1507 the principle was estab 
royal decree was valid unless confirmed by the ro 
resources were so diminished by the extravagance: 
of his entourage:that at times he was literally dej 
for his personal upkeep. With the king out of 
nates and the small nobles fought bitterly for conti 
strengthened their constitutional rights, on paper, 
They secured the passage of many laws safeguardi 
both in the central and in the local government and 
codification of Hungarian customary law produced” 
the name of the Tripartitum, by the jurist Istvan V 
self a member of the lesser nobility), This wi 
promulgated as law, was universally taken, up to 
thoritative handbook to the Hungarian constitu 
all the cardinal liberties of the Hungarian nobility and! 
the principle of the equality in law of all nobles: Im 
however, the magnates could take advantage of then 
to direct the affairs of state and to acquire enormot 
fortunes. Py 
As everywhere in central Europe at the time; 
the towns and the peasants declined rapidly. 
decrees were passed against the peasants. Then ind 
nal Tamás Bakócz collected about 100,000 of the 
against the Turks. Their commander, Gy6 
turned them against the lords. They were put do 
fighting, and Dózsa was tortured to death in horril 
diet of 1514 condemned them to “real and pei i 
greatly increased their burdens. E 
When Vladislav died on March 13, 1516, his 
king as Louis II, being then only ten years ol¢ 
squabbled for control, and the nation’s interes! 
Defense, in particular, had been totally neglect 
death. The Turks had been quiet for 30 years, 
sultan Suleiman the Magnificent suddenly sent! 
tribute. It was refused, whereupon Suleiman 4 
duced the fortresses of Sabac and Belgrade. Grant 
the sultan’s decision to proceed first with the congu 
the Hungarian nation then suddenly became alive to 
voted the re-establishment of a standing army; 
to raise the force, as each party tried to put the” 
keep on the other. Appeals for help from abroad me 
small response. xe 
Suleiman renewed his advance in the summer 
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várad (Peterwardein) fell at the end of July: The general levée 
had been proclaimed and Louis, having gathered a few thousand 
men round him, moved slowly down the right bank of the Danube. 
to give time for the local contingents to join him. But there was 
disorganization, delay and contradictory orders. The most im- 
portant forces—Zapolya’s from Transylvania and Krsto Frank- 
opan’s from Croatia—failed to appear. On Aug. 28 Louis made 
contact with the Turkish\army in front of Mohacs and, although 
his force consisted only of about 16,000, Hungarians and 2,000 
mercenaries, decided, on the advice of Archbishop Paul Tomori of 
Kalocsa, to give battle. On Aug. 29 the Hungarians attacked; the 
king and his whole government led the: centre of the line. The 
little army was utterly routed; Louis, one of the few survivors 
of the fighting, was drowned in his;flight. The sultan could not 
believe that this pitiful array which he had \so-easily overcome 
could be the national army of Hungary. Advancing with extreme 
caution, he occupied Buda on Sept. 10, but speedily returned across 
the Danube, taking with him more than,100,000 captives. By the 
end.of October the last Turkish regular had left Hungary; but 
where the armies had been it was as utterly destroyed as if a flood 
had passed over it. 


B. THE PERIOD or PARTITION, 1526-1699 


When the Turks were gone, one party of nobles elected Zápolya 
king (Nov. 10, 1526); but Louis II’s brother-in-law, Ferdinand, 
archduke of Austria and later Holy Roman emperor as Ferdinand I, 
also claimed the throne. in virtue of the Habsburg-Jagiello family 
compact, and his adherents crowned him, too, in 1527. An in- 
ternecine struggle, in which Suleiman supported Zápolya, went on 
until 1538, when by the secret treaty of Nagyvarad, mediated by 
György Martinuzzi (g.v.), Hungary was divided: Ferdinand took 
western Hungary with Croatia; Zápolya had the remaining two- 
thirds, with the royal title and his capital at Buda, and Ferdinand 
was to succeed on ZApolya’s death, » Zápolya, however, remarried 
and begot a son, John Sigismund (1540-71), whom on Zapolya’s 
death in 1540 his adherents elected king. Ferdinand asserted his 
claim and laid siege to Buda, Suleiman then, posing as John Sigis- 
mund’s protector, himself occupied Buda.(1541) and in subsequent 
campaigns conquered most of central Hungary. He granted Ferdi- 
nanda truce in 1547, allowing him to keep western Hungary subject 
to payment of an annual tribute. Central and southern Hungary 
Were incorporated in.the Ottoman empire, while Transylvania and 
the counties adjacent to it became an autonomous principality un- 
der the suzerainty of the sultan. 

The tripartite division of Hungary was to last, with minor 
changes, for about 150 years, for several efforts made by Ferdinand 
to obtain possession of Transylvania were unsuccessful. Ferdi- 
hand's successor, the emperor Maximilian II, concluded the peace 
of Adrianople in 1568, recognizing the autonomy of ‘Transylvania. 
Turkish Hungary suffered terribly in this period. It was rendered 
largely uninhabited and, indeed, uninhabitable.’ Such of its Magyar 
inhabitants as were not-annibilated by:war, plague or starvation, 
on carried off into slavery, clustered into the great village-towns of 
the plains, which afforded them a-partial protection. Their places 
M the open country, which had largely reverted to swamp and 
forest, were taken by Serbian or Vlach shepherds. “Royal” Hun- 
gary Was spared utter devastation, but ruled by the Habsburgs from 
Vienna, with scant regard for the national liberties and traditions. 

ese. survived best in Transylvania, in the internal affairs of 
Which the Sublime Porte did not attempt to interfere. It devel- 
ped. its own constitutional system, based on political representa- 
tion. of the three. “nations” of Hungarian nobles, Saxons and 
Szeklers, and on religious freedom and equality among the four 
Teceived”” religions—Roman Catholic; Calvinist, Lutheran and 

Ritarian, The religious question, above all, gradually brought 

Tansylvania into conflict with the Habsburgs, for in all Hungary, 
efore Mohics, the tenets of Protestantism had won wide accept- 
ce, its Calvinist form, ultimately prevailing among most of the 
agyars, while the Germans and some of the Slovaks remained 
‘utheran. Thus after war had, broken out again between the em- 
bite and the Porte in. 1593 and Sigismund Bathory (g-v.) of Tran- 
Ylyania had helped the former to victory, the imperial general, 
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Giorgio Basta, initiated so cruel a persecution of the Transylvanian 
Protestants that Istvan»Bocskay (qiv.), the elected prince of 
Transylvania, expelled the imperial armies with Turkish aid and, 
by the peace’ of Vienna (June 23, 1606); forced the emperor to 
promise to respect political rights and religious freedoms in all 
Hungary, besides recognizing Bocskay himself as independent 
prince of an enlarged Transylvania. 

The next half century was Transylvania’s golden age. Its princes 
were in practice wholly independent and the country prospered 
politically, economically and culturally. Gabriel (Gábor) Bethlen 
(qg.v.; 1613-29) intervened repeatedly against the emperor Ferdi- 
nand II in the Thirty Years’ War; György (George) Rákóczy I 
(1630-48) forced Ferdinand III to reaffirm Hungary's political 
and religious liberties (the peace of Linz, Dec. 16, 1645). In spite 
of this, absolutism and Counter-Reformation gained ground in 
royal Hungary. Péter Pázmány; primate from 1616 to 1637 and 
founder of the university of Nagyszombat (Trnava), reconverted 
most of its nobles to Catholicism. 

The Turkish power revived when Mohammed Köprülü became 
grand vizier under Sultan Mohammed IV in 1656: The next year 
he re-established effective Turkish suzerainty over Transylvania. 
Miklós Zrinyi pleaded for a national:army to drive the Turks out 
of Hungary with the help of the imperial armies; but the new em- 
peror, Leopold I, wished to placate the sultan in order to free his 
hands in the west. Thus, although the Turkish army was heavily 
defeated at Szentgotthard (Aug. 1, 1664), the ensuing peace of 
Vasvar actually left the sultan holding more Hungarian territory 
than ever. A group of magnates, led by the palatine Ferenc Wes- 
selényi, thereupon conspired to expel the Habsburgs with Turkish 
and French help. The plot was betrayed and its’ leaders’ executed 
(1670). Leopold’s Hungarian advisers, György Szelepscényi and 
Lipot Kollonics, renewed the cruel persecution of the Protestants, 
which provoked a new rising, led by Imre Thököly (1678). His 
successes inspired the Turks, who led a great army against Vienna 
(1683). 

Then the tide turned. After failing to take Vienna, the Turks 
were driven back gradually. Buda was recaptured in 1686, all 
central Hungary and Transylvania cleared in the’ following years. 
The peace of Karlowitz (Karlovci; Jan. 26, 1699) left the emperor 
in possession of all historic Hungary except its southeastern corner. 


C, THe Hasspurc MONARCHY, 1699-1918 


As his armies advanced, Leopold consolidated his power. He 
forced the diet of Eperjes (Presov) to accept the hereditary title 
of the Habsburg dynasty in the male line in 1687 and to renounce 
the jus resistendi: A separate administration was set up for Tran- 
sylvania (1691) and the southern fringe of Hungary was organized 
as a Military Frontier directly under Vienna. Other areas left 
desolate by the Turks, or rendered so during the wars of liberation, 
were declared s#teoacquisita, or at the disposal of the crown, and 
bestowed on imperial adherents, Hungarian or foreign, or kept as , 
crown property. Confiscations were wholesale and religious perse- 
cution intense. 

One more great rebellion broke out in 1703 when the emperor, 
involved in the War of the Spanish Succession, withdrew almost 
all his troops from Hungary. The first insurgents in this- case 
were mainly peasants or masterless men, but they found a leader 
in the young and idealistic Ferenc (Francis) Rákóczy IT, scion of 
‘Transylvanian princes and the greatest landowner in northern Hun- 
gary, and he was soon joined by many nobles (see Rixéezy). So 
long as Leopold was fully occupied in the west, Rakéczy’s move- 
ment met with considerable success, but the Hungarians’ cause was 
doomed once the battle of Blenheim had destroyed the hope that 
France would send any serious aid. A declaration by the diet of 
Onod dethroning the Habsburgs and proclaiming Rákóczy prince 
(1707) was a last attempt to secure effective help from abroad, 
and the Hungarians’ faith in their own cause flagged. But Joseph I, 
who had succeeded his father in 1705, desired peace, and in 1710 
negotiations were opened between Count Janos Pálfiy, the Hun- 
garian commander on the imperial side, and Rakéczy’s lieutenant, 
Count Sandor Károlyi: Interrupted by Joseph’s death in April 
1711, they were successfully concluded immediately after: a meet- 
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ing of civil and military leaders at Szatmár (Satu Mare) on April 
26 agreed that Hungary should lay down its arms in return for 
the promise of the new monarch Charles VI (III; 1711-40) to 
grant a general amnesty, to stop the confiscations, to respect the 
constitutional and religious position as defined in 1687 and to con- 
sider complaints at a diet which was to be convoked. 

This general understanding was elaborated in the following years 
in detailed agreements which formed the basis of Hungary’s rela- 
tions with the Habsburgs up to 1918. Charles promised in 1715 
and again in 1723 to respect the rights of the estates and of the 
Hungarian nobility; to rule Hungary through its diet, which was 
to be convoked regularly, and only in accordance with its own 
laws, existing or to be legally enacted, and not “after the pattern 
of other provinces”; to defend its integrity; and not to incorporate 
any part of it in his other dominions. In return the diet of 1723, 
following the initiative of the Croat delegates, accepted the Prag- 
matic sanction allowing the female succession of the Habsburgs; 
so long as this lasted, Hungary would regard itself as united “in- 
divisibly and inseparably” with the monarch’s other dominions, 
this union being valid “for all events and also against foreign 
enemies,” 

At the same time the diet accepted, and even begged for, the in- 
stitution of a standing army for the national defense, quartered in 
Hungary but to be composed of two-thirds “foreigners”; it con- 
sented to pay for the upkeep of this force (by taxation levied on 
the socage peasants), provided only that the money and contingents 
must be voted by itself. This was a move necessitated by Hun- 
gary’s exhaustion and depopulation, but it proved very detrimental 
to the national cause; a separate Hungarian war council should 
have been set up, but this was never done, so that a mainly non- 
Hungarian force, controlled from Vienna, became a powerful in- 
strument of centralized rule. 

In many other réspects Charles interpreted his undertakings 
somewhat elastically. Transylvania and the Military Frontier were 
not reunited with inner Hungary; and when after another war 
the Turks evacuated their last holdings in Hungary (peace of 
Passarowitz, March 13, 1718), the area recovered, afterward styled 
the Bánát of Temesvár, was likewise kept as a separate unit, gov- 
erned from Vienna, and was colonized with non-Magyars, mainly 
Germans, The promised independence of the Hungarian chancel- 
lery and other central organs, especially that of the camera, was 
only nominal; the diet was left unconvoked; and a religious settle- 
ment imposed by Charles in 1731, after the Hungarians themselves 
had failed to agree, left the Hungarian Protestants not very much 

better off than their Austrian coreligionists, 

Maria Theresa—The picture did not alter radically when 
Charles was succeeded by his daughter, Maria Theresa (1740-80). 
The famous agreement between the young queen and the diet was 
in fact reached only with difficulty and after hard bargaining. 
After this Maria Theresa seldom convoked the diet, and she re- 
stored neither the integrity of the country nor the independence 
of its central governmental institutions. Yet she was grateful to 
the Hungarians for having saved her throne, respected their funda- 
mental privileges and refused to extend her new centralizing re- 
forms to Hungary. She drew the higher aristocracy into her sys- 
tem, giving them posts in the army and diplomacy, as well as the 
Hungarian offices, and created some real attachment to Habsburg 
rule among them. The greatest benefit conferred by her rule on 
Hungary was that of peace, which brought with it, above all, a 
great increase of population. The accepted figures (which may, 
indeed, be rather too low) put the total population for the whole 
country, including Transylvania, at only about 2,500,000 in 1715. 
By the end of the century this figure had been trebled. . This 
enabled wasteland to be brought under cultivation, agricultural 
production to increase and wealth derived from it to accumulate, 

as evidenced by the splendid new palaces which began to adorn 
parts of the country and the smaller towns. On the pretext that 
it was paying less than its proportionate share of taxation, Hungary 
was excluded from the planned and subsidized industrialization of 
the monarchy which began in earnest in Maria Theresa’s reign; 
it was to be kept as the agricultural complement to: industrial 
Austria. Its own industry hardly rose above the handwork level. 
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Its towns were little more than market Centres, themselves hy} 
agricultural; the small burgher class was, incidentally, mai 
German-speaking. The gold and silver mines were becoming a 
hausted. And even agriculture could not be commercially ad 
able, except under special conditions. Communications Ai 
bad that only estates near the frontier, or near a waterway, i 
export bulk commodities such as wheat. Since a noble’s land was 
inalienable, he could not mortgage it for improvements or ba 
hired labour. He had to squeeze what he could out of his s 
whose conditions remained deeply unsatisfactory, although in 1767 
Maria Theresa, against the opposition of the nobles, forced through 
an urbarium limiting the peasants’ burdens. 

Most ‘serious of all, in the long run, was the decline of the 
Magyar element in the population. The magnates became half 
denationalized; and although the class thus affected was small, i 
was politically most/important: Furthermore, the growth of the 
population had been due largely to immigration and colonization 
by non-Magyars and it was also the Magyar areas which had suf. 
fered most severely under the Turkish occupation. The Slovaks, 
Ruthenes and Rumanians of the mountains had suffered less and 
began to spill down into the plains; some of them were settled by 
landlords deep in the plain. Large numbers of German colonists 
were brought in and Serbs and Rumanians from the Balkans sought 
refuge in Hungary. The whole centre of the Croat people moved 
northward. According to Hungarian estimates, the Magyar- 
speaking population of the country had been about 75% of the 
whole in the 15th century; by 1790 the figure was probably under 
40%. Only the central plains were then Magyar by majority; the 
north, chiefly Slovak; Transylvania, more than half Rumanian; 
southern Hungary, German and Serbian. Among the non-Magyars 
the Serbs, in particular, formed an alien and hostile element; 36,000 
families led by their patriarch had entered Hungary en bloc in 1692, 
They should have returned to their homes when these were liber- 
ated, but as the liberation never ensued, they remained in Hungary. 
The Hungarians succeeded in thwarting their request to receive 
territorial and political autonomy, but they retained ecclesiastical 
autonomy under their patriarch and were always'a willing instru- 
ment if the imperial authorities required one against the Hungar- 
ans; the easier to hand, because many of them were settled in the 
Military Frontier area. 

Joseph I—When Maria Theresa died, Joseph IT (1780-) 
hoped to weld his dominions into a centralized state, autocral is 
ruled on enlightened principles. Postponing his coronation, A 
escape the obligation of swearing to respect the Hungarian Em 
tution, he introduced by decree many measures, some of ee 
themselves salutary, in furtherance of his ideas. His Tolera 
patent accorded greater freedom both to Protestants Wit 
Jews; the peasants received further alleviations; the Lem 
reformed. But then, in/1785, after uniting Transylvania ie oat 
Bánát with inner Hungary, he divided the whole, including "ij 
into ten districts, each under a royal commissioner. The A 
were reduced to simple executants of the commissioners the lan 
In 1787 German was introduced (in the place of Latin) 455 eje 
guage of administration and justice. Finally, preparati 
made to introduce a general land tax. -nent mingled, 

The resistance, in which interest and national ee sed and 
was fierce and widespread. Taxes and supplies were Te mitten DY 
Hungarian malcontents sought contact with Prussia. forced t0 
illness on his ill-fated Turkish campaign; Joseph was Tr tig 
retract all his decrees relating to Hungary except the (Jan. $ 
patent, the decrees in favour of the peasants and one Ne oly crowt 
1790), promising to convoke a diet and to send the 
back to Hungary. Three weeks later he died. 15 brother 

Leopold II and His Successors to 1848.—Joseph's rionn 
successor, Leopold II, convoked the diet, submitted ee 
and confirmed the fundamental pacts concluded a orate imo 
between the crown and the nation; Joseph's eae ed 
vations and his land tax were dropped. Leopold die Holy Roma 
March 1, 1792. His narrow-minded successor, T om 18 id. 
emperor Francis II (Francis I as Austrian emperor G ing of 
1835), believed ‘safety to lie only in a complete i equ 
the status quo; and the prosperous Hungarian 20°% 
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frightened of revolution coming from above (as under Joseph II) 
or from below (as in France), were only too willing to put aside 
dangerous ideas, even at the price of shelving desired reforms; the 
so-called “Jacobin conspiracy” of Ignazius Martinovics (1794) 
was the work of a few men only. The magnates were the more 
willing to drop agitation because the country was making good 
money out of supplying the armies during the Napoleonic Wars, 
which hardly touched Hungarian territory. Thus a long period of 
political calm ensued, which was, indeed, accompanied by a remark- 
able linguistic and cultural revival, partly a reaction against Joseph 
I's attempted germanization, partly a product of the spirit of the 
age, This renaissance gave the Magyar people increased self- 
consciousness and self-confidence and set their national feeling on 
abroader basis, while carrying within it the seeds of later conflicts 
with the non-Magyars of Hungary. 

The political truce with the crown was never cordial and there 
was a sharp conflict over finance in 1811, Francis dissolved the 
diet and ruled without it for several years. However, the wartime 
prosperity had passed and tempers were rising, and when in 1823 
Francis tried to raise recruits and supplies by unconstitutional 
means, there was such resistance that he had to convoke the diet 
in 1825 and regularly thereafter. For several years the diet, al- 
though bolder than before and more impatient in demanding re- 
dress of grievances, went no further than its immemorial demand 
for respect of its ancient liberties. But a great reform movement 
was set on foot c. 1830 by Count Istvan Széchenyi (q.v.), who 
declared boldly that the constitution itself was out-of-date and 
called for drastic reforms which could be achieved only at the ex- 
pense of the old privileges. He thought, however, that social 
and economic reform should come first and should be achieved by 
the nation itself, at the cost of personal sacrifices (in which he 
himself set the example). He solemnly warned the nation against 
tampering with the link with Austria. He was soon shouldered 
aside by a younger generation whose mouthpiece was the fiery 
Lajos Kossuth (g.v.), who championed the introduction of every 
kind of liberal reform with fervour and unexampled eloquence but 
maintained, with some justice, that no real progress could be made 
until the control by Vienna was: removed, and thus turned the 
national movement back into a political struggle for national inde- 
Pendence, although this was sought not only for its own sake, but 
as the necessary preliminary to political and social reform. 

The reform movement quickly gathered momentum. The best 
men in Hungary, such as Ferencz Deák and Baron József Eötvös, 
joined it. The council, which after Francis’ death ruled Austria 
for the simple Ferdinand, wavered between severity and appease- 
ment, | Pro-Austrian officials were appointed in 1837 and Kossuth 
and others were imprisoned; the prisoners were released in 1840 
and emerged as popular heroes. Metternich then allied himself 
with the Progressive Conservatives, a group of young magnates led 

y György Apponyi, with a program of material benefit and some 
Social reform combined with political authoritarianism. In reply, 
Deák united the reformers in 1847 on an oppositional declaration, 
Which called for a responsible, genuinely national, government; ex- 
tension of the franchise, national and local, to non-nobles; general 
taxation; compulsory abolition (against compensation for the land- 
lords) of the peasants’ dues and services; equality before the law; 
equality for all recognized religions; union with Transylvania; and 
freedom of the press and of assembly. The elections to the 1847 
diet brought into the lower house a strong party pledged to this 
Program and led by Kossuth, 

roatia and the “Nationalities.” —Meanwhile, the Croats and 
the non-Magyars of inner Hungary had entered the struggle. Fric- 
tion between the Hungarian and Croatian estates had begun when 
the former pressed for the replacement of Latin by Magyar in the 
et and civil services. As the Magyar national movement became 
More widespread and more impatient, it was countered by an 
“dually headstrong Croat nationalism, vociferously: hostile to Hun- 
Bary and anything Magyar, A variant of this movemerit wanted 
to Unite the Croats with the Serbs and other southern Slavs in S 
lyrian” nationality and polity. The wish for autonomy revive 
among the Hungarian Serbs and there were similar stirrings among 
the Slovaks, The Hungaro-Magyar chauvinists replied by pressing 
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through the diet legislation on the use of the Magyar language in 
public life and education which did real injustice to the non- 
Magyars, denouncing their protests as treason and telling them that 
their duty to their state and to the cause of liberty and progress 
was to become Magyar. Most of the German burghers of western 
and central Hungary, the Jews and some of the Slovaks magyarized 
willingly enough, but among the more acutely conscious nationali- 
ties pressure only stimulated resistance, creating an explosive situ- 
ation which presented Vienna with willing allies. 

The picture was reproduced on a smaller scale in Transylvania. 
There the Rumanians had begun to revolt against their inferior 
status in the 18th century. A terrible Jacquerie of the oppressed 
peasants had occurred in 1784. Leopold II had refused the Ru- 
manians’ request for recognition as a fourth “nation.” When ex- 
treme Magyar nationalism spread to the Hungarians of Transyl- 
vania after 1840 and the diet enacted linguistic legislation modeled 
on the Hungarian example and demanded union with Hungary, 
the Rumanians renewed their protests, in which the Saxons then 
joined. 

The Revolution of 1848.—Conservatives and reformers were 
at loggerheads in the diet when, on March 3, the news of the revo- 
lution in Paris reached Pozsony and gave Kossuth his chance to 
press through the lower house an address to the crown calling for 
a responsible Hungarian ministry. On the outbreak of revolution 
in Vienna on March 13 and the fall of Metternich, Kossuth induced 
both houses to accept an amplified address which included all the 
opposition’s demands. On March 17 the harassed monarch ap- 
pointed Count Lajos Batthyány provisional prime minister. On 
April 7 he agreed to Batthydny’s list, which included Deák (minis- 
ter of justice), Kossuth (finance), Eötvös (education) and 
Széchenyi (communications and public works), On April 11 
Ferdinand gave formal sanction to the April laws which embodied 
the reformers’ program. 

Ferdinand’s Slavophile minister, Count Franz Anton von Kolo- 
wrat-Liebsteinsky, had, however, before his retirement, secured the 
appointment of Josip Jelacic (g.v.) as ban (governor) of Croatia, 
Jelacic repudiated the authority of the Hungarian diet, declaring 
that he accepted that of Vienna only, replaced Magyar officials by 
Croats and proclaimed martial law. The Hungarian Serbs de- 
manded complete autonomy (May 13) and when this was refused 
made contact with the Croats; analogous, although less far-reach- 
ing, demands came from Slovaks and from the Rumanians, The 
court at first supported Batthyány, who had offered to send troops 
to Italy; Jelacic was disavowed and dismissed. But the Hungarians 
set up their own national army (invoking the danger from the 
southern Slavs) and Kossuth attached impossible conditions to the 
dispatch of the troops to Italy. Meanwhile, the revolutionary 
stirrings in Galicia had been crushed; the Czechs were seeking alli- 
ance with the crown; and although Vienna remained in a semi- 
revolutionary state and sought to make common cause with the 
Hungarians, the provinces had withdrawn. their support and the 
danger presented to the monarchy by Pan-German liberalism was 
dwindling. When Josef Radetzky’s victory at Custozza (July 22- 
25) set free the imperial armies in Italy, the emperor reinstated 
Jelacic on Sept. 4 and he invaded Hungary on Sept. 11. Last 
efforts at mediation having failed when the mob of Buda lynched 
the intermediary, Count Franz Philipp Lamberg, the court placed 
Hungary under martial law and appointed Jelacic its plenipoten- 
tiary. The Hungarian ministry resigned, leaving Kossuth in charge 
at the head of a committee of national defense. ; 

War of Independence.—At first the Hungarians; helped by a 
further revolutionary outbreak in Vienna, defended themselves 
successfully, but Prince Alfred von Windischgrätz reduced Vienna. 
The court camarilla replaced Ferdinand by his young nephew; 
Francis Joseph, on Dec. 2, 1848. He issued a proclamation de- 
claring his intention of “uniting all lands and peoples of the mon= 
archy in one great state.” Kossuth declared the change illegal and 
called on the nation to resist it. Armies under Windischgrätz and 
Jelacic invaded Hungary and took Buda (Jan. 5, 1849) and the 
Hungarian government retired to Debrecen. On March 4a new 
Austrian constitution was issued at Olomouc (Olmiitz). It abro- 
gated all Hungary’s separate institutions that were contrary to its 
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own provisions, which in effect meant all of them, treated Transyl- 
vania and Croatia as separate crown lands and promised a separate 
status to the Hungarian Serbs. The Hungarian diet replied on 
April 14 by declaring the Habsburgs forfeit of the throne, and Hun- 
gary an independent state. Kossuth was elected governor. 

Meanwhile, the Hungarian armies, especially those of Arthur 
Görgey (q.v.) in northern Hungary and of Gen. Jozef Bem (a 
Pole) in Transylvania, had won considerable successes; the capital 
was reoccupied on May 25, 1849. But the Russian emperor Nicho- 
las I came to Francis Joseph’s help. A Russian army under Gen. 
I. F. Paskevich invaded Hungary from the north, another Austrian 
army, under Gen. J. J. Haynau, from the west. Dissension broke 
out among the Hungarians: between Kossuth and Görgey, between 
moderates and extremists. The Hungarians were driven back, and 
after their main army had been defeated by overwhelming forces 
at Temesvar (Timisoara; Aug. 9), Kossuth handed over his powers 
to Görgey on Aug. 11, who surrendered to the Russians at Világos 
on Aug. 13. Kossuth fled the country. 

Repression and Reaction.—Haynau began by having Bat- 
thyany executed in Budapest and 13 senior officers, thereafter 
known as the “martyrs of Arad,” executed at Arad (Oct. 6, 1849). 
Many other people were executed or imprisoned. On Oct. 17 a 
provisional administration was introduced, which cut off from Hun- 
gary Transylvania, an enlarged Croatia-Slavonia (with Fiume), 
the Military Frontier and a Serbian Voivodina in the south; the 
rest of the country was divided into five districts, The autonomy 
of the counties and municipalities was suspended and the whole 
country was ruled through a mainly non-Hungarian bureaucracy, 
assisted by a newly created gendarmerie. The various nationalities 
inhabiting Hungary were declared equal and their languages equal 
also; but in practice German was the sole language of administra- 
tion and education on all except the lowest levels. In all this, the 
military were gradually replaced by civilians and the provisional 
settlement became permanent in Jan. 1852. 

The principles on which Alexander von Bach, the minister of the 
interior, worked were in many respects enlightened, but the oppres- 
sive and absolutist character of his regime united the nation against 
him; even the non-Magyars and the peasants declined to regard it 
as a change for the better. At first the nation pinned its hopes, 
fostered by Kossuth and the other émigrés, on foreign intervention. 
Meanwhile Deák, leader of the moderate party, counseled passive 
resistance, in particular the nonpayment of taxes. This policy 
proved very successful, and the burden of keeping so many admin- 
istrators, as well as soldiers to guard against a possible rising, 
with so little return, grew almost intolerable to the Austrian ex- 
chequer. When its difficulties were brought to a head by the Italian 
war of 1859, Francis Joseph dismissed Bach and introduced various 
constitutional experiments; but in spite of the attempted mediation 
of the Old Conservative party, the nation refused to collaborate 
and a series of concessions—including the abolition of the quinque- 
partite division (1859) and the restoration of the court chancellery 
and of Magyar as the official language (1860)—had no effect. 
When, under the February patent of 1861, a diet was convoked to 
elect representatives for a central Austrian parliament, it simply 
reaffirmed the validity of the April laws. 

The Austro-Hungarian Compromise.—By then, however, it 

was clear that the monarchy was not about to disintegrate. Both 

the crown and the nation wished to end the struggle. Negotiations 
were initiated in which Deák and Gyula Andrássy (g.v.) took the 
lead on the Hungarian side. They dovetailed in with the parallel 
negotiations in the Austrian half of the monarchy, and an unwritten 
alliance, similar to that of 1848, emerged between the Hungarians 
and the liberal German centralists at the expense of the Slavs in 
each half of the monarchy. The crown suspended the February 
patent in July 1865 and appointed a provisional Hungarian govern- 
ment. A diet opened in December appointed a committee to work 
out a compromise. Deák insisted that the April laws were legally 
valid, but might be modified by agreement, and that when Austria 
became a constitutional monarchy, Hungary could treat with its 
representatives on matters recognized under the Pragmatic sanction 
as of common interest to Hungary and to the monarch’s other 
dominions. The Seven Weeks’ War of 1866 interrupted the nego- 
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tiations, but Deák did not raise his terms after Austria's deleat 
by Prussia. On Feb. 17, 1867, a responsible, independent minist 
was formed under Andrássy. The parliament adopted the ne 
laws on May 29, and Francis Joseph was crowned king on Tanah 
The “Compromise” (Ausgleich) designated foreign affairs and ae 
fense as questions common to Hungary and Austria, each under a 
joint minister (alternately from Austria and Hungary); a third 
joint minister was in charge of the finance for these Portfolios: 
delegations from the Austrian and Hungarian parliaments discussed 
the subjects; the respective quotas to be paid by each half of the 
monarchy were reconsidered every ten years, as were commercial 
and customs agreements. At first, the two countries formed a cus. 
toms union. 

In all other respects, Hungary was completely independent, alo 
recovering its territorial integrity. The Voivodina had already been 
dissolved, and the union with Transylvania re-enacted. The incor 
poration of the Military Frontier followed. Fiume and the 
Murakéz (Medjumurje) returned to Hungary, but the three 
Slavonian counties passed to Croatia, with which a separate agree- 
ment was concluded in 1868. The Nationalities act (1868) stipu. 
lated the equality of all languages insofar as was consistent with the 
practical requirements of administration and allowed non-Magyars 
the free use of their own languages in private life, the press, the 
courts and local administration; records could be kept in those 
languages where desired by one-fifth of those concerned. The state 
was bound to provide facilities for any person to receive secondary 
education in his own language and communities, churches and indi- 
viduals were free to found and maintain schools, which enjoyed 
equal status with state schools. 

The Dualist Era.—During the next decades Hungary made 
much progress, especially in material respects. A network of rail- 
ways was constructed, the regulation of the Tisza river completed, 
industry advanced and the towns, especially Budapest, grew apace, 
‘The administrative and professional classes expanded rapidly and 
a new entrepreneur class came into being. In some quarters there 
was ease, even luxury, When the nation celebrated its millennium 
in 1896, the national complacency was not entirely unjustified 

But the picture contained many shadows. The prosperity was 
unevenly divided. A further rapid increase of population (from 
13,000,000 in 1850 to 19,250,000 in 1900) outstripped the ae 
lation of capital, The new industrialization, which had to oa 
hard against the more advanced Austrian industry and made 0 a 
slow progress before 1900, when the state came to its suppor, 
could take up only a fraction of the surplus; and the indus 
proletariat created by it lived under miserable ae ae 
liberation of the peasants in 1848 had created a considerabl A y 
of small freeholders who at first were prosperous enough at but 
as they were not required to pay anything for their acquisitie. ' 
as time went on holdings were divided and subdivided un ‘a 
the agricultural population of the country was on holdings r id 
to afford a livelihood and an equally large class was pe 
less. Large-scale emigration overseas reduced the conges 
partially and in the 1890s there was widespread agrar and even 
By contrast the magnates, the court’s favourites, retaine i 


was 
increased their holdings: in 1913 half the area of Hof 


tuined by the application of the land reform. They found as 
in the civil service, but the new business and professio ts of Get 
were recruited rather from among the thrifty descenda™ je t0 
man colonists and, still more, from among the joer and, (0 
dominate the economic and financial life of the coun ja s 
large extent, its intellectual life. Finally, altho’? 
Magyars were relatively passive in the first decades 
it soon became clear that the lull was unlikely to last. i 
For a long generation, however, political life occupies 4 
with social, national or even, directly, with ease 
Active social or national discontent was preventel te 
expression by the simple expedient of a very restri¢ 
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exercised openly and thus susceptible to official pressure, which 
was freely applied, and by the centralization of power in the min- 
jstries at the expense of the old autonomous bodies. The same 
methods were used also against what was then by far the strongest 
single opposition force in the country, that of Magyar nationalism. 
The pure Magyar constituencies were far larger than those in the 
non-Magyar areas. But no conceivable device could keep the 
Magyar nationalists out of parliament altogether and an enven- 
omed struggle went on between the “Independence” and “1848” 
parties, who stood for restoration of everything which Hungary 
had received in 1848 or more, and the “1867” politicians. This 
struggle had its economic aspects, since one of the points at issue 
was the customs union with Austria, but turned chiefly round ques- 
tions of national sentiment and prestige. It was not until 1896 
that a major political party, Count Nandor Zichy’s People’s party, 
was founded which was not primarily devoted to attacking or sup- 
porting the compromise of 1867.. The Deák party was in power 
from 1867 to 1875, but was gradually crumbling. Then Kálmán 
Tisza, leader of the left centre, jettisoned his earlier oppositional 
program and effected a fusion between his followers and the rem- 
nants of the Deák party under the face-saving name of Liberal 
party. A cynical but supremely able party boss, Tisza, who himself 
held the premiership from 1875 to 1890, kept his party in power 


by repressing opponents and rewarding supporters, but after his fall . 


his successors, Gyula Szapáry (1890-92), Sandor Wekerle (1892- 
94), Baron Dezső Bánffy (1895-99) and Kálmán Széll (1899- 
1903), had increasing difficulty in repelling the clamour for con- 
cessions (especially in connection with the common army) which 
Francis Joseph absolutely refused to make. 

Social unrest was growing and finding mouthpieces in a Social 
Democratic party and a bourgeois Radical party of left wing intel- 
lectuals, mainly Jewish. The non-Magyars, too, were awakening 
again. The complaint heard by the world was that the law of 1868 
was disregarded, and magyarization enforced in education and pub- 
liclife. This was completely true, but the real conflict was a deeper 
one, of conflicting national ambitions. The nationalities were 
strongly encouraged by the unconcealed dislike of the heir to the 
throne, the archduke Francis Ferdinand (q.v.), for the dualist sys- 
tem and its beneficiaries, and his known intention to break it, on 
accession, by a reorganization of the monarchy. But the true aim 
of the Serbian and Rumanian leaders was unification with the 
national states across Hungary’s borders. Some of the Serbs also 
made contact with Croats in a revived Illyrian movement, also anti- 
Hungarian, and the pure Croatian nationalists were as hostile to 
Hungary as in 1848, 

_ When Istvan Tisza (g.v.), son of Kálmán, battling with the na- 
tional opposition from 1903 to 1905, held elections which were rela- 
tively free, the Liberals were disastrously defeated. After an in- 
terval of extraparliamentary rule under Baron Géza Fejérvary 
(1905-06), Francis Joseph in 1906 allowed a coalition under 
Wekerle to take office, in which the “1848” parties were repre- 
sented, but only under conditions which in effect pledged them to 
Support the compromise, The crown: further insisted that the 
franchise must be extended, and although a few of the “Inde- 
pendence” politicians favoured this, both on principle and in the 
belief that it would strengthen their hand, others feared that it 
Would endanger Magyar supremacy. After four years of divided, 
isingenuous and inglorious rule, the coalition gave way 1n 1910 
to the Party of National Work, a new “1867” party organized by 
isza, This party was in office in 1914, Tisza himself having suc” 
Ceeded Count Károly Khuen-Héderváry (1910-12) and László 
Lukács (1912-13) as premier in the preceding year. 

World War I-—For the first two years of the war, Tisza, a man 
of iron will, upheld the internal system and held the country to 

international course; and when Francis Joseph died, he per- 
Suaded the new king, Charles IV, to accept coronation (Dec. 30, 
1916), thus binding himself to uphold the integrity and constitu- 
ion of Hungary, Charles, however, insisted on electoral reform, 

Tisza resigned (May 1917). While minority governments 
under Count Móric Esterházy (June-Aug. 1917) and Wekerle 

Ug. 1917-Oct. 30, 1918) struggled with increasing difficulties, the 

tefold agitation grew: of the Hungarian nationalists, against 
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a war into which, they maintained, Hungary had been drawn in the 
interest of Germany and Austria; of the political left, growing 
daily more radical under the stimuli of privation and the Russian 
Revolution; and of the nationalities, encouraged by the favour 
which their kinsfolk were finding with the entente. The country 
began to listen to Count Mihály Károlyi, leader of a fraction of 
the Party of Independence, who proclaimed that a program of inde- 
pendence from Austria, repudiation of the alliance with Germany 
and peace with the entente, combined with social and internal po- 
litical reform and concessions to the nationalities, would safeguard 
Hungary against all dangers at once. 


D. REVOLUTION AND COUNTERREVOLUTION, 1918-20 


When, in Oct. 1918, it was clear that the war was lost, the op- 
position took the offensive. On Oct. 25 a national council was 
formed, under KArolyi’s presidency. Popular demonstrations de- 
manded the appointment of Károlyi. To save bloodshed the king 
yielded, and on Oct. 31 Károlyi took office at the head of a coalition 
government composed of his own followers, Radicals and Social 
Democrats. The king “renounced participation in the affairs of 
state” on Nov. 13 and the national council dissolved parliament 
and proclaimed a republic on Noy. 16 with Károlyi as provisional 
president. The appointment was made definitive on Jan. 11, 1919, 

Immediately on taking office, Karolyi had opened up negotia- 
tions with the nationalities, but their representatives had already 
turned their backs on Hungary. When, moreover, Károlyi, in the 
hope of obtaining favourable armistice terms, went to Belgrade 
to meet the Allied commander, Gen. Louis Franchet d’Espérey, he 
had to accept (Noy. 8) terms under which the Hungarian troops 
had to evacuate all southern Hungary and most of Transylvania. 
Serbian troops entered the southern areas, Rumanians the eastern 
and Czechs the northern, The Hungarian government had dis- 
banded its returning soldiers in an attempt to emphasize its pacific 
character and thus could not resist these encroachments, The in- 
ternal confusion was complete and while the government made its 
preparations to introduce the promised political and social reforms, 
the unrest spread. The bourgeois elements in the government were 
steadily pressed back by the Social Democrats, who were them- 
selves being outbid by Communist propaganda spread by Béla Kun 
(q.v.), a Soviet agent of Hungaro-Jewish origin. When the Allies’ 
representative in Budapest sent a note on March 20, 1919, ordering 
the Hungarian troops and authorities to withdraw still farther west, 
into purely Magyar territory, and indicated that the new military 
line would form the future political frontier, the government re- 
signed. The Social Democrats had already agreed to fuse with 
the Communists and to establish a dictatorship of the proletariat 
in alliance with Soviet Russia (March 21), who, Kun promised, 
would help against the Rumanians. Many bourgeois and profes- 
sional soldiers at first supported Kun in this hope, but the help 
never materialized. Kun attacked the Czechs with some success, 
but was forced by the Allies to withdraw. At home his methods, 
which began by being doctrinaire and ended by being terroristic, 
alienated the bourgeoisie, the leading members of which fled abroad 
and formed émigré committees in Vienna and Szeged (then under 
French occupation), the peasants and even the industrial workers. 
In an attempt to restore his position Kun attacked the Rumanians, 
but was defeated. He and his chief lieutenants fled to Vienna 

‘Aug. 1). 
: The amos occupied Budapest (Aug. 3), in which various 
nondescript governments failed successively to maintain them- 
selves. The Rumanians, who meanwhile had looted the capital 
very thoroughly, were induced to retire on Nov. 14. The émigrés 
had by then formed a counterrevolutionary government with a 
national army, the latter commanded by Adm. Miklós Horthy de 
Nagybánya (q.v.). This force entered Budapest on Nov. 16. ‘The 
Allies attempted to bring into being a broad, democratic coalition 
government, recognized (Nov. 25) the appointment as minister- 
president of Károly Huszár and insisted on the holding of elections 
under a secret suffrage (Jan. 25, 1920). Already, however, coun- 
terrevolutionary detachments had taken violent and indiscriminate 
reprisals against the workers’ leaders and the Jews. _ The Social 
Democrats abstained in protest from the elections, which returned 
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two almost equal parties: Christian Nationals and Smallholders. 
Only a fraction of the latter, however, represented the peasants. 
The government restored the legal continuity by canceling 
Karolyi’s and Kun’s changes and formally dissolved the link with 
Austria. Hungary remained a kingdom and, pending the future 
settlement of the constitutional issue, Admiral Horthy was elected 
regent (March 1, 1920). 


E. Tue Recency, 1920-45 


The Treaty of Trianon.—On June 4, 1920, Hungary had to 
sign the treaty of Trianon, which gave to its neighbours 192,000 
sq.km. (74,130 sq.mi.) of its area of 283,000 sq.km. (109,266 
sq.mi.; Croatia-Slavonia excluded) and 10,649,416 of its popula- 
tion of 18,264,533. Almost all its non-Magyar-speaking popula- 
tions were separated from it, and more than 3,000,000 Magyars, 
many of them living in immediate juxtaposition to the frontier. 
Its armed forces were limited to 35,000 men, lightly armed, and 
it was required to pay a sum, to be determined subsequently, in 
reparations. The treaty incidentally disrupted its entire economic 
structure. Hungary’s determination to secure revision of it there- 
after governed its whole foreign policy and in particular its rela- 
tions with the three main beneficiaries of the treaty, Czechoslova- 
kia, Rumania and Yugoslavia. Its relations with Austria were also 
at first disturbed by the latter’s claim to the German-speaking 
areas of western Hungary. Part of these were in fact ceded, but 
the protocol of Venice (Oct. 12, 1921) provided for a plebiscite 
in the city of Sopron (Gdenburg), which remained with Hungary 
after the vote. 

Reconstruction.—The ministries of Huszár (Nov. 23, 1919- 
March 15, 1920), of Sándor Simonyi-Semadam (March 15—July 19, 
1920) and of Count Pal Teleki (July 19, 1920-April 14, 1921) had 
to face many difficulties. There was much economic and financial 
disorganization, in the course of which wild inflation set in. The 
workers’ leaders who had fled abroad conducted a vigorous agita- 
tion against the excesses of the “white terror” that had followed 
Kun’s “red terror.” The peasants demanded land reform. The 
middle classes were embittered and impoverished by the inflation. 
The distress of the large numbers of officials and other middle- 
class elements who had been expelled by the successor states and 
had arrived with their families in Budapest, completely destitute, 

was particularly acute. These elements, which were strongly na- 
tionalistic, formed the backbone of a radical undercurrent which 
was opposed at the same time to the Habsburgs, the feudal system 
associated with them and the ideas of 1919. It was by playing 
these various discontents off against one another that Count István 
Bethlen (g.v.), while remaining in the background, was able to 
negotiate a general internal settlement. The Socialist leaders 
signed a regular treaty agreeing to give up agitation abroad or in 
the country districts and to support the govérnment’s foreign pol- 
icy, in return for an amnesty, the secret ballot in the towns and cer- 
tain other concessions. The Smallholders partly were pacified by a 
land reform which took 1,300,000 hold from the largest estates (a 
further distribution was to follow later) and by the promise of part- 
nership in the government. They agreed that the open franchise 
should be reintroduced in the rural districts as a safeguard against 
Socialist agitation and in the faith that the government would not 
favour a Habsburg restoration. King Charles had already at- 
tempted to return to Hungary on March 7, 1921, but had been 
forced by domestic and foreign opposition to leave. It was after 
this that Bethlen succeeded Teleki. The king made a second at- 
tempt, equally unsuccessful, to recover his throne on Oct. 29. He 
was removed, and under pressure from the powers parliament en- 
acted a law declaring the Habsburgs forfeit of the throne. Next 
spring, having passed through his new franchise bill by emergency 
legislation (against strong obstruction from the Legitimists) , Beth- 
len dissolved parliament and held new elections. These and all 
subsequent elections of the period between World Wars I and II 
gave a safe majority to what was always popularly known there- 
after as the “government party,” against relatively weak minorities 
of Socialists and Liberals on the one side and Legitimists on the 
other. The Legitimists became a declining force after the death of 


the king in exile. 
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Bethlen then completed the liquidation (begun by Teleki) of the 
right-wing extremists, who were quite impotent during his Tegi 
which they declared bitterly to be one of subordination a 
forces of feudalism and big capital. Bethlen negotiated Hungary’ 
admission to the League of Nations in 1923 and the following : 
succeeded in raising a reconstruction loan, with the help of which 
the inflation was stopped and the pengö, a new stable curren 
based on gold, introduced. In connection with this a ney, a 
pendent Hungarian bank of issue was set up on June 4, 1904, 
Under the new and more peaceable conditions, money, somewhat 
recklessly lent, poured into the country. The national economy 
was readapted and reconstructed: much industrialization carried 
through—suflicient to counteract, though not perceptibly to di. 
minish, the rural overpopulation that was Hungary’s biggest inter. 
nal problem (especially since U.S. legislation had closed the outlet 
of emigration). Industrial employment was good, The middle- 
class refugees were supplied with posts in an elastic state service, 
or pensioned off.. Abroad, Hungary's relations with the west were 
good. There were a few not explicitly official escapades, such as 
an attempt made in 1925 to finance propaganda by forged French 
francs, but revisionist agitation was damped down, although Hun. 
gary’s relations with its chief neighbours—then firmly linked in the 
little entente (¢g.v.)—could not seriously improve, | Bethlen did, 
however, draw Hungary out of its isolation, partly by winning sym- 
pathy for it in the west and notably by concluding a treaty of 
friendship with Italy (April 5, 1927). 

The weak point of the structure was that the balance of pay- 
ments was invariably passive. The gap was closed by further bor- 
rowing, but the continued success of the operation depended en- 
tirely on the maintenance of satisfactory prices for Hungary's main 
exports, especially wheat, When the world economic crisis broke 
out in 1929, Hungary was not immediately involved. «In. April 1930 
Bethlen secured the settlement of the reparations question and the 
lifting of the League of Nations’ financial control. He held new 
elections in May-June 1931 which returned him to parliament at 
the head of another large majority. Immediately after, however, 
the full force of the financial crisis hit Hungary. Payments had 
to be suspended and revelations of the real financial position 
caused a bitter outbreak of popular feeling against the govem 
Bethlen resigned (Aug: 19, 1931) in favour of the puritan o 
Gyula Károlyi who, strictly pressed by Hungary’s aeiia 
himself to carry through a policy of retrenchment and a 
reform. He initiated settlements with Hungary’s foreign credi e 
but the internal agitation against the “system,” led on he 
hand by the indebted farmers (who founded a new Smallh a 
party) and on the other by the middle-class elements in i "i 
services and professions, was too strong for him. On Sept t 
1932, he resigned. i 

The Gömbös Ministries, 1932-36.—The new p! 
was Gyula Gömbös (g.v.), former minister of defense, 


of the “Right Radicals,” notorious for his fascist, anti-Semite 
e adherent of an 


Italy, Gömbös com! dating 


Hungary to a “dynamic” foreign policy, thereby ales eal” fortes 


Hungary ¢ 
ler the Rome pro 


(March 17, 1934), which relieved it from the econ gem it 


domestic, also forced Gömbös to postpone 

measures at home promised by him in favour © 
of technical and orthodox reconstruction. He fore hic 
hand in March 1935 and carried through elections W te 
a parliamentary majority of his own followers, but inter i, 
sition was still holding him in check when he fell 
1936. He died on Oct. 6 and six days later the 
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fhe more conciliatory Kálmán Darányi to succeed him. 
Darányi, Imrédy and Teleki.—Meanwhile renewed intimacy 
vith Italy had brought Hungary into further conflict with the little 
entente over the murder (Oct. 9, 1934) of King Alexander of Yugo- 
gavia, for which it was- partly responsible and openly blamed. 
Hungary began feeling itself directly threatened by Germany, but 
did not dare seek agreement with the little entente, even if con- 
cessions had been offered in return. It began, however, a tentative 
rapprochement with Yugoslavia, by a separate agreement. i 
Darányi at first made considerable concessions to anti-German 
opinion; during his term of office, also, a new franchise was en- 
acted which; while restricting the number of voters, restored the 
secret ballot in the rural districts. But he was hard pressed by 
the right wing of his own party and by extremist groups even fur- 
ther to the right. He and his foreign minister, Kálmán Kánya, 
visited Berlin in Nov. 1937 and there acquired the conviction. that 
Hitler meant soon to incorporate Austria and attack Czechoslova- 
kia, These reports strengthened the hand of the military party, 
which urged the necessity for uncompromising rearmament and 
also for a more active policy against the Jews. Daranyi announced 
arearmament program and a law limiting the participation of Jews 


incertain professions in March 1938, He also offered concessions 


to Ferenc Szálasi, the leader of the principal extremist movement, 
the Arrow Cross. For this he was dismissed by Horthy in favour 
of Béla Imrédy, formerly Gömbös’ minister of finance (May 13, 
1938). Imrédy had Szálasi imprisoned, took other measures 
against the extreme right and made several last-hour attempts to 
win support from the western powers—which, in the view of him- 
self, Horthy, Bethlen and Teleki (who had returned to office as 
minister of education), were certain to win the coming war. When 
Horthy, Imrédy and Kánya paid a state visit to Berlin and Kiel 
(Aug. 21-25, 1938), they rejected overtures made by them by the 
Germans to co-operate against Czechoslovakia on the plea of Hun- 
fary’s unarmed condition; and when the Munich crisis broke out 
they limited Hungary's official demands to the ethnically Magyar 
area and attempted to get them satisfied by the general consent. 
Britain and France having shown them little sympathy, they had 
to fall back on Italy’s support, Eventually an arbitral, decision, 
tendered by Germany and Italy in Vienna on Nov. 2, 1938, awarded 
Hungary an area of 12,012'sq.km, (4,638 sqmi.) with a population 
of 1,048,537, preponderantly Magyar but containing also Slovak 
Minorities, 
_ The hostility that Hungary had encountered from Germany dur- 
ing the negotiations, together with the impression of the feebleness 
and indifference of the west, had convinced the government that 
it must follow a more definitely pro-Axis policy. Kánya, who had 
Personally offended both Hitler and Joachim von Ribbentrop, was 
dropped in favour of István Csáky on Dec. 10, 1938. The latter 
Visited Hitler (Jan. 17-18, 1939) and promised full co-operation, 
to be documented by Hungary's signing the Anti-Comintern pact 
(which it did on Feb. 2, 1939) and leaving the League of Nations: 
rédy announced his intention of introducing authoritarian meth- 
ds and further anti-Jewish legislation. A revolt of the conserva- 
tive elements in his party put him in’a minority. Horthy refused 
toaccept his resignation, but his enemies discovered a Jewish strain 
in his ancestry and he resigned (Feb, 16, 1939). Teleki, a man 
lundamentally opposed to the Germans, took office and put up what 
"sistance he could to Germany. at home and abroad. On the 
teakup of Czechoslovakia, Hungary, which had prepared for the 
‘Vent in advance, occupied Ruthenia (12,061 sq.km. [4,656 sq.mi.J, 
Pop, 664,22 6, mainly Ruthenian), thus securing a long-desired pad 
mon frontier with Poland (March 14, 1939). When Teleki Wise 
erlin with Csáky (May 1-2), however, he did not dare g0 ii: 
i previous promises to follow an Sra ped ja T 
A ating that Hungary would not participate, E yi id deke 
četly, in an attack on Poland. On May 28-29 Teleki 5 ult 
ons, under the secret franchise, but with the disconcerting ts of 
boy the Arrow Cross and similar parties secured 42 pest na 
a the right wing of the government party was as 
World War It. When Hitler attacked Poland, Jaina 
a request to allow German troops transit across its territory: 


HUNGARY 


869 


Both groups of belligerents wished’southeastern Europe to remain 
out of the war, and this suited Teleki well enough, as he wished to 
realize his further claims by general consent when the war should 
be over. Hungary proclaimed itself nonbelligerent. Meanwhile, 
while maintaining its claims against Rumania, it sought the friend- 
ship of Yugoslavia more pressingly than ever. At first this patient 
policy was very popular in the country, but after Hitler’s successes 
in the spring of 1940 Teleki was strongly attacked by the right for 
having backed the wrong horse; when, therefore, the U.S.S.R. sent 
its ultimatum to Rumania on June 26, 1940, he raised Hungary’s 
claims on Transylvania. Before his threatening insistence the 
Axis powers agreed to mediate and finally rendered the second 
Vienna award (Aug. 30) which gaye Hungary 43,104 sq.km. (16,- 
642 sq.mi.; about two-fifths of the total) with a population of 
2,577,260, including about 1,000,000 Rumanians. After this Hun- 
gary made some further concessions to the right and adhered to the 
German-Italian-Japanese Tripartite pact (Nov. 20) but, in/an at- 
tempt to counteract the effect of this and to strengthen its rear 
against Germany, signed a “Pact of Eternal Friendship” with Yugo- 
slavia (Dec. 12). Since September, however, it had been allowing 
German troops'to cross its territory into Rumania, Germany then 
prepared to use these troops to attack Greece. Then a coup d’état 
in Yugoslavia in March 1941 overthrew the government that had 
signed the Tripartite pact, and Hitler prepared to attack Yugo- 
slavia. The Hungarian government refused to join in the attack, 
but did not attempt to deny Germany the use of its territory and 
decided to move into the vacuum of the Voivodina if Croatia de- 
clared its independence. Great Britain showed strong disapproval 
of this plan, and Teleki committed suicide (April 2-3). His suc- 
cessor, László Bárdossy, carried out the program on April 5. The 
reannexed area comprised 10,619 sq.km. (4,100 sqmi.) and the 
population 1,030,027. Great Britain then broke off diplomatic rela- 
tions. 

Originally Hitler had not meant Hungary to participate in the 
war against the U.S.S.R.; but a party in the country, fearing to 
be left behind by Rumania in the race for Germany’s favour, was 
anxious that it should do so. After aircraft had dropped bombs 
on Kosice (Kassa) on June 26, 1941, Bárdossy, accepting the ver- 
sion that the aircraft were Russian, declared the following day a 
state of war to exist between Hungary and the U.S.S.R. Only a 
small expeditionary force was sent out at first, and it was recalled 
in the autumn. It was then still thought that the war would be 
short and easy and not involve Hungary in complications with the 
west. But Great Britain declared war on Hungary on Dec. 6, and 
Hungary itself, under strong German pressure, declared war on 
the United States on Dec. 12. Germany demanded a serious mili- 
tary effort of Hungary and extracted a promise in Jan. 1942 to send 
out about 200,000 men, some of whom Germany undertook to 
equip. Just at that time a lamentable incident occurred in Novi 
Sad (Újvidék), the largest town in the occupied Yugoslav territory. 
There had been partisan activity, andthe officer sent to restore 
order rounded up and massacred several hundred persons, some 
Serbs, others Jews, others even Magyars who had been taken as 
hostages. Horthy was further irritated by Bardossy’s handling of 
a bill to make his son, Istvan Horthy, deputy regent (in reality, 
successor presumptive to the regency), and replaced him on March 
9, 1942, by Miklós Kállay, a politician of the so-called Conserva- 
tive-Liberal school. 

Like Horthy, but unlike Bárdossy, Kállay believed not only in 
an Allied victory but also in the possibility of splitting the east 
from the west, He allowed the troops to go out, although insisting 
that Hungary’s) struggle was purely defensive, but avoided any 
hostile acts or even words toward the west. He and the veteran 
minister of the interior, Ferenc Keresztes-Fischer, gave the Jews 
a measure of real protection almost unparalleled on the continent 
and allowed the press and parties of the left much f reedom, Under 
their protection an Independence front began to take shape. Its 
members were the Social Democrats (with the crypto-Communists 
in the background); the Smallholders’ party, which professed 
strongly democratic ideals; “progressive intellectuals,” who either 
remained unorganized or (since the leader of the Liberal party, 
K. Rassay, refused his co-operation) attached themselves to the 
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Smallholders’ party; a small group of intellectuals who formed a 
National Peasant party; and some Legitimists. 

The ill-equipped and spiritless Hungarian army suffered a grave 
defeat at Voronezh in Jan. 1943, losing a large part of its effectives 
and nearly all its equipment. The survivors of the fighting units 
were then brought home, but some second-line divisions left as 
occupation troops. Kállay sent several emissaries to make secret 
contact with the Allies in August; one of these actually agreed with 
the British ambassador at Ankara, Turk., on an instrument of un- 
conditional surrender, to take effect when the Allied troops reached 
Hungary. The Germans became increasingly irritated by Kallay’s 
actions and suspicious of his intentions. On March 17, 1944, Hitler 
called Horthy to Salzburg and presented him with an ultimatum: 
either to co-operate fully or to submit to the occupation of Hun- 
gary, by German, Slovak, Croat and Rumanian troops. Horthy 
accepted the former alternative, but before his train had returned, 
German forces had entered Hungary and SS. units, armed with 
long-prepared lists, were arresting prominent liberal and left-wing 
politicians, Legitimists' and Jews. 

A collaborationist government under Döme Sztójay sent another 
army to the front and promised co-operation at home. The Ger- 
mans took advantage of the occasion to round up and deport, for 
the gas chambers, the Jews of Hungary. Although nearly all the 
Jews of the country districts, about 400,000 in number, suffered 
this fate, the government seems really not to have been aware of 
the exterminations until June, when this was reported to Horthy. 
He ordered the deportations to stop and, although two more 
country districts were “cleared” after the order, the Jewish popu- 
lation of Budapest was saved. It had to submit to the full rigour 
of the Niirnberg laws, however. 

When Rumania surrendered (Aug. 23, 1944) Horthy decided to 
extricate Hungary from the war. It was no easy operation, for its 
only properly armed forces were at the front, whereas Hungary was 
full of German troops. To make things worse, Horthy insisted, 
as a point of honour, on giving Germany notice of his intention. 
Finally, he still hoped to keep the Russians at bay and to open 
the frontiers to Anglo-American troops: only after some weeks, 
when the Russians were long across the Carpathians, did he send 
a mission to Moscow, which on Oct. 11 concluded a preliminary 
armistice, The whole affair was shot through with mutual mis- 
understandings. Horthy issued a proclamation of intention to sur- 
render on Oct. 15, but the few officers prepared to obey him failed 
to get back to Budapest, or their troops refused to follow: them. 
Two days later German troops occupied Buda and removed Horthy 
asa prisoner. Szálasi assumed nominal power but in fact authority 
was in the hands of the German and Hungarian military in western 
Hungary, of the Russians in eastern Hungary. 

The German-Hungarian armies left Buda, abandoning it to the 
Soviet army on Feb. 13, but taking with them the ministries, skilled 
workers and equipment from the factories and supplies of all kinds. 
More than 1,000,000 persons left Hungary, with much of its porta- 
ble wealth. Fighting on Hungarian soil went on until April 4, 1945. 

(C. A. M.) 


F. THE PEOPLE’s REPUBLIC 


Meanwhile, a new provisional government had been formed at 
Debrecen, under Soviet auspices, on Dec. 22, 1944. This con- 
sisted nominally of a coalition of the parties of the Independence 
Front, together with some members of Horthy’s mission to Mos- 
cow and as prime minister Gen. Béla Miklós, who had surrendered 
to the Soviet forces. This government signed an armistice with 
the Allies on Jan. 20,1945, which compelled it to withdraw its 
military and civilian authorities behind the Trianon treaty fron- 
tiers, to reduce its armed forces to eight divisions, and to accept 
an obligation to pay reparations to the U.S.S.R., Czechoslovakia, 
and Yugoslavia equivalent to $300,000,000. The peace treaty, 
signed in Paris on Feb, 10, 1947, restored the Trianon frontiers, 
and Czechoslovakia’s bridgehead opposite Bratislava (Pozsony) 
was extended. Ravaged by war and despoiled by retreating Ger- 
mans, Hungary was further stripped by the Soviet occupying 
army, For a year the urban populations verged on starvation, 
and depreciation of currency set a world record. 
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The Hungarian Communists’ program, put before a hurried) 
constituted provisional National Assembly in Debrecen, TN 
for expropriation of all sizable landed estates and nationalia 
of mines and heavy industry, but guaranteed other private 7 
erty and promised that private enterprise should be P 
small industry and trade. So-called Fascist organizations a 
parties were to be dissolved and war criminals punished, but the 
program’ guaranteed democratic rights and promised elections un 
der general, equal, direct, and secret suffrage. i 

Expropriation of the estates was speedily carried out, but in the 
first postwar elections, held on Nov. 4, 1945, Communists polled 
only 17% of the votes and Social Democrats fewer still, while 
the Smallholders, behind whom conservative elements had rallied 
secured an absolute majority with 60% of the votes, Marshal 
K. E. Voroshilov, commanding the Soviet occupying force, in. 
sisted on continuation of coalition government, Although the first 
prime ministers were Smallholders (Zoltan Tildy from Noy, 1945, 
Ferenc Nagy from Feb. 1946, Lajos Dinnyés from May 10947, 
and Istvan Dobi from Dec. 1948 to Aug. 1952), the Soviet authori- 
ties placed Communists in key posts, especially the ministry of 
the interior. Bourgeois Radicals were soon eliminated altogether; 
the National Peasants’ Party was reduced to a handful of crypto- 
Communists; the frightened Smallholders repudiated many of 
their members as Fascists. The next elections, on Aug. 31, 1947, 
found the Smallholders reduced to 14.6% of the vote, while the 
Communist-Socialist coalition polled 37%; even so'a considerable 
vote went to opposition parties. These, however, successively col- 
lapsed and their leaders fled the country. The Social Democrats 
had to disavow and expel their old leaders in 1948 and to merge 
with the Communists in a Hungarian Workers’ (Communist) 
party (June 14). The next elections (May 15, 1949) were of the 
Soviet type, the electors voting for or against a single list com- 
posed of Communists, with few others. The first regular Nè- 
tional Assembly had proclaimed Hungary a republic (Feb. | 
1946). In Aug. 1949 a new constitution was introduced, on the 
Soviet model. Power now rested with the party secretariat under 
Mátyás Rákosi as first secretary. The Moscow-dominated Com- 
munists next deposed their more nationalist rivals within the 
party itself. The leading “national” C ommunist, László Rajk, 
once minister of the interior, was hanged Oct. 15, 1949, afters 
parody of a trial and his chief adherents were executed or 1M- 
prisoned. Meanwhile, the army and civil service had been BE 
to leave Communists or their sympathizers in the te a 
posts, and an enormous state security police (the Allamvé 
Osztaly, or A.V.O.) was created. 3 nony. 

By this time the state had consolidated its grip on the eco! ee 
A three-year plan, described -as designed chiefly to repair in 
damage, was introduced iñ Aug. 1947. Under it all ba 5 
finance, mining and industry, wholesale and foreign trade, 
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most retail trade were successively nationalized. te ol 
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ve villages. TH 
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The chief remaining anti-Communist he peasan 


the churches, The peasants had received part of the ee into 
cated from the big estates, though much of it had b roposed to 
state farms. Rákosi announced that the government P | 

l 


loyed. 
collectivize agriculture, though no compulsion was to e oma 
There was in fact no legalized compulsion, but kul eh exerted 
employing hired labour) were persecuted and pressure W 
to bring peasants into the collective farms. ir control 
The churches began to lose their property ade 48 assen 
parochial schools, Protestant and Jewish groups a : ents, 
to the nationalization of their educational establish worst 
few exceptions, while the state guaranteed freedom n Catholic 
and of optional religious instruction. The Roma refused 
Church, however, under József Cardinal Mindszenty, i ilate 
analogous arrangement. The government therefore Wi on 
nationalized Catholic schools in 1948, arrested t 
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Dec. 26 and sentenced him to life imprisonment f all but fo 
on a charge of conspiracy against the state. In ERA é 
Catholic religious orders were dissolved, their pre™ 
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their members evicted. Only in 1959 did the Catholic Church 
explicitly accept the authority of the regime. 

Jn 1950 a more ambitious five-year plan began, according to 
Rákosi, to “turn Hungary into a country of iron and steel.” Vast 
sums were invested in heavy industry, which largely produced 
armaments for the U.S.S.R.; by comparison, agriculture and the 
roduction of consumer goods were neglected. Rakosi, who as- 
sumed the premiership on Aug. 14, 1952, seemed more firmly en- 
sconced than ever. After Stalin’s death, however, he lost the 
premiership (July 4, 1953) to Imre Nagy and was given two 
coadjutors in the party secretariat. Deportations stopped under 
Nagy, concentration camps were liquidated, and prisoners re- 
leased. More consumer goods were produced and peasants were 
allowed to leave the collectives, the membership of which fell 
precipitously. But a hard core of Communists, inspired by Rakosi, 
continued to oppose these changes, and on April 18, 1955, Nagy 
was forced to resign the premiership and divested of his party 
functions; Rákosi: was reinstated as the party’s first secretary, 
with Andras Hegediis as nominal premier. Hungary, a member 
of the Soviet-dominated Council for Mutual Economic Aid from 
Jan, 25, 1949, became a cosignatory of the Warsaw Treaty Or- 
ganization on May 14, 1955. 

N.S. Khrushchev dismissed Rákosi on July 18, 1956, to please 
the Yugoslav Marshal Tito, whom Rákosi. had offended; but 
Rikosi’s successor was Ernő Gerő, as pro-Soviet as Rákosi him- 
self, Discontent mounted and, on Oct. 23, exploded almost acci- 
dentally, University students organized a demonstration of sym- 
pathy for Poland and read demands for genuine democracy and 
the cessation of Soviet domination. Huge crowds joined them, 
The secret police and, later, Soviet troops, summoned by Gerő, 
fired on the crowds, who called for Imre Nagy. His appointment 
to the premiership was announced next day. At first minor con- 
cessions were offered, but by then all Hungary was inflamed. As 
popular pressure increased and armed resistance became more or- 
ganized, Nagy promised major reforms and offered to negotiate 
with the U.S.S.R. for withdrawal of Soviet troops. On Oct. 27 
the Soviet army evacuated the capital and Nagy, who had taken 
non-Communists into the government, promised a return to coali- 
tion, The democratic parties reconstituted themselves; Cardinal 
Mindszenty was released and brought in triumph to Budapest. 
wag 1 a coalition government of the democratic parties was 
‘ormed, 

However, Soviet reinforcements entered Hungary on Oct, 30, to 
surround the capital. -Nagy cabled the UN announcing the with- 
drawal of Hungary from the Warsaw Treaty Organization and ask- 
ing in vain for help and recognition of Hungary as a neutral state. 
On Noy. 4, an hour after Soviet troops entered the capital, voices 
from behind the Soviet lines announced a new “revolutionary 
Peasant-worker government” under Janos Kadar. A former “na- 
tional” Communist, he had replaced Gerő ten days earlier as first 
Secretary, but had later defected from Nagy’s government. 

Fighting ravaged Hungary for about ten more days, a general 
strike lasted for weeks, and 160,000 refugees crossed the frontiers; 
ut eventually the Communists were reestablished. Nagy and the 
military commander of the uprising, Gen. Pal Maléter, both of 
Whom had been taken prisoner, were executed; Mindszenty had to 
temain a refugee in the U.S. embassy in Budapest. Later United 

ations resolutions condemned the Soviet intervention, 

he new prime minister, Janos Kádár, and Ferenc Miinnich (to 
Whom he ceded the premiership on Jan. 27, 1958) headed a team 
argely. consisting of former “national” Communists or Social 
emocrats, Blaming Rákosi and Gerő (who had fled the country) 
or past shortcomings, their regime was milder than Rékosi’s. 
viet economic exploitation became less severe, the policy of 
Coexistence with the capitalist West led to increased foreign trade, 
and the standard of living rose. But economic planning shifted 
Bradually to reemphasize heavy industry and large numbers of 
Peasants were forced back to the collective farms in two power- 
ul drives (1959-60). 

till first secretary of the Communist party (called the Hun- 
garian Socialist Workers’ party since November 1956), Kádár 
gained the premiership in September 1961.. Some liberalization 
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was reflected in the expulsion of important Stalinists from the 
party (August 1962) and a general amnesty for about 3,000 politi- 
cal prisoners (March 1963). UN Secretary-General U Thant 
visited Budapest in July 1963, and negotiation with the Vatican 
(September 1964) filled some long-vacant bishoprics but left 
Mindszenty’s position unchanged. Kádár relinquished the pre- 
miership in June 1965 to his old associate Gyula Kallai, retaining 
real power as head of the party Politburo. 

On Nov. 4, 1966, the tenth anniversary of his taking power, 
Kádár laid wreaths for “victims of the counter-revolution.” The 
party journal Népszabadsdg emphasized Rakosi’s “mistakes and 
crimes” as causes of the 1956 uprising. Thus in 1966 Hungary, 
like most European Communist nations, devoted much attention 
to rationalizing its economic policies. The need was particularly 
acute since the Hungarian government had incurred a burden of 
credits and debts with the U.S.S.R., its chief trading partner; 
these stemmed from the large Soviet loans that) followed the 
crushing of the 1956 Hungarian revolt. 

In the fall of 1965, Rezsö Nyers of the Communist Central com- 
mittee had outlined the economic reforms that would be adopted 
gradually over a three-year period, with only partial measures 
taken in 1966. As divulged by the Hungarian press, these reforms 
called for more independence for industry; the incomes and wages 
of managers and workers were to be tied more closely to profits, 
while the price structure would be changed to reflect the real costs. 
In agriculture, it was planned to give the collective farms greater 
autonomy and gradually to introduce guaranteed cash advances. 
Services were to be improved by increasing the number of enter- 
prises such as shoemakers, beauty shops, and private restaurants. 

There were no significant internal political changes, but the 
ruling hierarchy remained sensitive to the unrest which early in 
1966 had followed an announcement of price increases for cer- 
tain foodstuffs, consumer goods, and services. At that time ef- 
forts were made to increase the wages of certain working groups; 
but the demands of large segments of the population, suffering un- 
der the increasing rigours of a tight economy, were a long way 
from being satisfied. (X.) 


Yy. POPULATION 


The Magyar population of the old kingdom of Hungary in 1900 
was 8,588,834, just over half the total of the whole political unit. 
That of the Magyar republic in 1930 was 8,683,742. Substantial 
Magyar minorities had been lost to: Czechoslovakia (745,431) 
and to Rumania (1,700,000). The population of the republic in 
1960 was 9,961,044, 93% Magyar with 1,500,000 Magyars in Ru- 
mania, About 300,000 Magyars had returned from  Czechoslo- 
vakia in exchange for Slovak peasants moving north. Nearly 
500,000 of the people had perished during the German occupation 
and in sporadic fighting. 

Possibly the most interesting work on the growth of the Magyar 
population is that of E. D. Beynon in the Geographical Review 
(1937). He emphasizes the inequality of settlement densities in 
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Taste Ill.—Municipal Population of Major Cities 


City 1920 1930 1941 1949 1960 
Budapest . `. .. „(929,690 | 1,006,184 | 1,164,063 | 1,590,316 | 1,807,299 
Pestszenterzsébet .  .| 40,549 | 67,907 76,894 < = 
Ujpest —. +} 57,464 | 67,400 | 76,072 — — 
Kispest . < . ,| $1,064] 64,512 | -65,139 — a 
Debrecen (Hajdé-Bihar) || 103,186 | 117,275 |- 125,933 | 110,963 | 129,671 
Györ (Gyér-Sopron) . || 50,036 | $0,881-}, 57,190 | -57,542 | 70,812 
Kecskemet (Bács-Kiskun) ,| 73,109 | 79,467 | 87,267 | 57,327 | 66,819 

Miskolc (Borsod-Abadj- 

Zemplén) . 56,982 | 63,913 | 109,433 | 109,124 | 143,364 
Pécs (Baranya) . 47,556 | 61,663 | 73,000 | 88,302 | 114,713 
Szeged (Csongrád) 123,565 | 135,071 | 136,752 | 86,640 061 


the different counties and the variety of birth rates for these units; 
e.g., 25.4 per 1,000 for the republic as a whole, 35.8 for Szatmár 
megye (county), 37.6 for Szabolcs megye. The existence of many 
Magyar peasants ‘on the margin of destitution which was evident 
in the extent of migration for seasonal harvesting was related 
largely to certain megyék ; for example, Borsod in the north and 
Zala in the southwest. There the number of peasants with no 
land or very little land was marked, but distress derived more from 
the social and material inequalities and intolerable agrarian tradi- 
tions than from very high densities. Beynon points out the extent 
to which: the practice of limiting births had been accepted in the 
early 20th century in parts of Hungary. Certainly the natural 
rates of increase among the Magyars have for long been less than 
those of two of their neighbours, the Rumanians and the Yugoslavs. 
In the great transatlantic migration of the late 19th and early 20th 
centuries from this part of Europe, the Magyar movement was 
certainly much lessithan that of the Slavs, and the loss of peasant 
labour from farms or other enterprises was considered a misfortune 
rather thana relief. 

Historical episode has certainly affected the demography of 
Hungary both in the past and in the 20th century. The military 
victory and northward push of the Turks in the 16th century were 
marked by the flight and slaughter of the Magyar peasantry, espe- 
cially in the southeast of the Great Plain. The devastations of 
this conquest were evident in Magyar population and settlement 
patterns centuries later. The collapse of the Austro-Hungarian 
monarchy after World War I and the hard fate of Hungary as a 
residual state shocked and strained Magyar confidence in any 
prospects in central Europe. ‘The stresses of the present regime, 
endured by a people of strong pride and long tradition, are partly 
expressed in the disquieting reports emerging from Hungary on 
the unwillingness of many people to rear children to an existence 
in an authoritarian state. 

The rural pattern of settlement shows an even peppering of 
small communes in the west and north of Hungary, mainly clus- 
tered round the developing cities. In contrast, in the south and 
east, the extremes of nucleated settlement are conspicuous, great 
“village-towns” at considerable distances from each other, the 
result of the need for protection from the Turks. Nowhere else 
in Europe is there this extent of peasant conglomeration to form 
city populations settled in streets of farmhouses and with roots 
and interests in the countryside. It has confused somewhat the 
pattern of urban growth in eastern Hungary, although Szeged and 
Debrecen in the 20th century have become urban centres, emerging 
as authentic towns from “‘village-towns.” In central Hungary the 
growth of Budapest has been outstanding. In spite of the vicis- 
situdes of Magyar history the capital has acquired a size and con- 
trol which set it in a different class from any other city in Hungary. 

(H. G. S.) 


VI. ADMINISTRATION AND SOCIAL CONDITIONS 


1. Constitution and Government.—Hungary is a people’s 
republic under a written constitution on the Soviet model, pro- 
mulgated on Aug. 20, 1949. Its amendment requires the qualified 
majority of parliament which is single-chamber. Functions of a 
head of state are performed by the presidential council (21 mem- 
bers) elected by parliament from among its own members. It also 
acts as an interim legislative body between parliamentary sessions. 
The council of ministers, the attorney general and the president of 
the planning office are elected by, and responsible to, parliament: 
Members of parliament are elected every four years (338 depu- 
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ties in 1958) by direct and universal suffrage, with the qualif 
age at 18, and secret ballot, from single lists presented by 
local committees of the Hazafias Népfront (Patriotic Peg 
front). There is no parliamentary opposition, rival parties h 
been dissolved or absorbed into the front which is controlled) 
the Magyar Szocidlista Munkáspárt (Socialist Workers’ 
the only political party which is composed of party members, no 
party individuals and mass organizations such as the trades uni 
federation, the Kommunista Ifjusági Szövetség (Communist Youth 
league) and the Magyar Nök Országos Tanácsa (National Council 
of Hungarian Women). f 
The depository of actual power is the central committee of the 
Socialist Workers’ party. It initiates legislation, recommends g 
ernmental changes and issues resolutions which forecast legislati 
and executive measures. 
Local Government —Administrative units under direct jurisdi 
tion of the presidential council include 19 megyék, or coun 
(each divided into districts), the capital city, Budapest, and 
Debrecen, Miskolc, Pécs and Szeged, with county status, each 
divided into boroughs. Under the jurisdiction of the counties ate 
128 districts and 58 towns with district status. Under the jurisdic- 
tion of districts are 3,210 villages. i 
The county, city, town, borough, district and village councils 
are elected under the same principles as parliament, Each coun 
cil elects, from among its own members, an executive committee 
Local economic, social and cultural affairs are controlled by 
councils, ‘They draw up their own economic plans and budget 
direct and supervise their enforcement, promote production a 
may levy taxes for local development. 
2. Taxation.—Only 64% of the budget is covered by d 


retail tradesmen, artisans and farmers who do not belong to 
operatives, and to professionals who undertake free-lance worki 
Direct taxes paid by co-operatives are counterbalanced by i 
sidies. 

3. Living Conditions.—There is ostensibly no unemploym 
in Hungary, which is partly because of organized allocation 
manpower, The monthly earning of an average urban worker | 
estimated in the early 1960s to exceed 1,570 forints (about £474 
or $131), Necessities (basic rent, public services, staple foc) 
are cheap while industrial goods, luxuries in particular, are @ 
pensive. An average urban household spends 46.2% of its bud 
on food, 7.6% on rent, 16.8% on clothing, 10.4% on du 
consumer goods, 3.9% on hygiene, 2.8% on entertainment, 
on transport and 10% on incidentals. 400, 

After World War II the number of flats increased by 4 
but in 1961 there were 2.5 inhabitants per dwelling room, i 
the same as before the war. . The number of rooms ¢ ay al 
families is limited by law but, after Aug. 1960, a ie 
tions could be obtained against payment of high supplem 7; 
rents. i d by 

4. Welfare Services—Socia] insurance, administer if 
trades union council, covers 95% of the population ne ‘ben 
free medical services and medicine, sickness and materni i 
anda pension scheme. After ten years’ service the pension 
to 56% of the last earning. t only al 

There are nearly 16,000 physicians and surgeons bu eons 
3,000 panel doctors. The majority of physicians and oe E 
engaged in outpatient clinics and hospitals; the E pet 
practice is negligible. There are about 7 hospital ret 
inhabitants and 8 doctors per 100 hospital beds. Nh 
and some factories maintain ‘infant nurseries but the age is 
accommodations per 1,000 children of infant nursery 


imilar to 
similar afl 


60: 
_ 5, Justice—The hierarchy of the courts 15 city, t0 
, 


the administrative units: supreme court, county, 4 : yi] court 
district courts. The organization of criminal an mE ji 
not separated. The courts are composed of professio 
and péople’s assessors (lay judges). There are ahd 
courts of the first instance; military cases of the sé 
are tried before the supreme court. 
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According to the constitution all judicial offices should be filled were seen to be limited in quantity and range 
by election but, for the time being, with the exception of the chief After World War II the economy of Peat became state- 
justice of the supreme court, elected by parliament for a period controlled and based on a series of economic plans patterned on 
of five years, all professional judges are appointed. Assessors of the Soviet model. The plan of 1947-49 was one of economic re- 
the supreme court are elected by parliament, and those of the construction; the first 5-year plan (1950-54) aimed at rapid and 
Jower courts by the respective councils, on nominations submitted forced industrialization; while that of 1956-60, designed to further 
by the Patriotic People’s front, social organizations, factories, industrialization, was discarded after the Oct. 1956 revolution and 


agricultural co-operatives, etc. was replaced by a 3-year plan (1958-60), which was followed by 
The police, heiman guaya and the organs of state security another 5-year plan (1960-65) also emphasizing industrial produc- 
are under the authority of the minister of the interior. tion. Agriculture was organized on Communist lines in state farms 


Legal aid is available to all, but only a selected number of and collective farms. 
lawyers may act as counsel in political trials. Lawyers have been -~ 1. Production.—The great endowment of the widespread loess 
forced into. lawyers’ co-operatives. A soils and of the volcanic soils of the northern foothills remains 
6, Education.—Prior to 1948 nearly two-thirds of all primary predominant, with its encouragement to grain farming (mainly 
and more than one-third of all secondary schools were operated by maize [corn], wheat and barley) and sugar beet production, Viti- 
religious bodies, especially the Roman Catholic Church. With the culture is important along the northern shores of Lake Balaton, 
exception of about a dozen secondary schools and theological col- in the northern hills around Tokaj and in the dune areas of the 
leges run by the churches, all educational institutions have been Great Alföld. There is strong tradition of livestock farming and 
mtionalized and the curriculum and the textbooks standardized. trading, and in the east and southeast there are the possibilities of 
Education is compulsory and free of charge for eight years be- new commercial crops, such as cotton and rice, especially with the 
ginning at the age of six. In the mid-1960s more than 6,000 increase of irrigation. The fullest and most profitable use of Hun- 
general primary schools catered for most of this age group. For garian soil awaits the good will of the rural population, for the | 
pupils between 14 and 18 years of age there were, at the same rigorous attempts to enforce a Communist pattern of farming on || 
time, about 590 secondary schools providing further education a reluctant peasantry have had small response in farming efficiency. | 
for more than a quarter of the age group concerned. The problem is evident in the slow increase in yields. It can be 
There are 91 institutions of higher education including the argued that in many parts of Hungary, especially the east and | 
Loránd Eétvés (formerly Peter Pázmány) university (founded southeast, climatic conditions are against the establishment of pros- 
about 1635) in Budapest, Lajos Kossuth university (1912) in perous small-scale farming. But the fact remains that peasant 
Debrecen, and the universities of Pécs (first founded in 1367, re- proprietorship in Hungary, as elsewhere in that part of Europe, 
founded in 1922) and Szeged (1872). These were split and re- was the objective of the rural population for generations and the 
organized into several independent units. The educational system shock of losing this goal, and of having it described as vile instead 
was reformed in 1961 to bring school children and university stu- of admirable, have taken the heart and energy out of much peasant 
dents into contact with industry and agriculture through practical farming. There is still no close relationship between potential and | 
training courses. actual farming activities. | 
: 1. Defense.—Military service is compulsory: the minimum time There is evidence of much effort since World War TI toward the 
is two years, but length of service varies according to the branch growth of industry. It plainly suggests one solution to the problem 
of service. The army—not including paramilitary organizations— of overmuch dependence on the farms and on imported goods. 
consists of five mechanized divisions with modern equipment in- The development of bauxite mining (in parts of western Hungary) 
duding Soviet tanks. The strength of the air force is estimated and of the associated aluminum industries are examples of this. 
at450 aircraft, ‘There are several rocket sites in the country. Four So also is the planned growth of heavy industry at Dunaújváros to 
Soviet divisions are stationed in Hungary under the provisions of the south of the capital and the encouragement of light industry at 
the Warsaw treaty. (P. Ka.) Szeged and Debrecen. The state has concentrated on developing 
its engineering exports: railroad cars, motor vehicles (including 
VII. THE ECONOMY buses, trucks and motorcycles), bicycles, tractors, lathes, diesel 
tury the old kingdom of engines, television and radio sets, electronic instruments and equip- 
he highland surround of ment, sewing machines and river boats. The chemical industry 
has been accelerated. The resources behind state planning, and 
the wider trading relationships which are implied in a Communist 
dowment of resource both in quantity and variety, although the state within the greater framework of eastern Europe, probably 
small extent of the high-grade (Mecsek) coal field was a drawback. encouraged broader foundations to the Hungarian economy and 
lungary was not in the years before World War I wholly relegated better possibilities of marketing farming exports, whatever the 
tothe role of food provider to the Austro-Hungarian monarchy, as accompanying miseries. Output of solid fuels exceeds 33,000,000 
Some contemporary literature implies. There were great inequali- metric tons annually and meets about three-quarters of the coun- 
ties, much poverty, and a very limited knowledge of some re- try’s fuel requirements. Brown coal, comprising more than 70% 
Sources, for exam Je the bauxite of the Hungarian hill country. of total production, is mined near Dorog, in the western Bakony 
But the manuf p f the capital was already actively hills and in the northeastern hills, and is mostly used on the spot to 
ufacture and trade of the cap enerate electricity. Hard coal (10%-15%) is mined around Pécs 


linked to the mini im of the Alpine sur- 8 
tound, eeepc ee eat of resource, and Komló in the Mecsek region. Natural gas is of growing im- 


and th . rac “ag which had a portance and in the mid-1960s production (mainly for fuel) 
€ Magyar farms supplied substantial industries We exceeded 612,000,000,000 cu.m. Most electric power is thermally 


ATO) 5 ae p i s well 

asa e mearan o ling, brewing and ge the east Hun- generated as water power potential is limited. The Tiszapalkonya 
Brian farms was exported directly to industrial Europe. power station produces about 20% of the nation’s electric energy. 
, The material pli mk f the meen Magyar republic set up 2, Trade and Finance.—Hungarian trade is almost entirely 
mediately al pe $) d War I came not only from political dominated by connections with neighbouring and totalitarian states. 
“amity, but from ae l A disruption of the traditional pat- Imports (coal, petroleum, iron ore, coke and raw cotton) are re- 
tem, Tn aide e ceap se fe materials, exporters from ceived chiefly from the U.S.S.R., Czechoslovakia, the German 
Sources of sy 3 nee eitra oe ider web of ‘communications Democratic Republic and Poland. Exports, mainly to the U.S.S.R., 
lost point vices mere e pec of its extremities; the Czechoslovakia, the German Federal and Democratic republics, 
Support. of ape semes ke E shiek ed. For a number of rea- include motor vehicles and rolling stock, cotton fabrics and cattle 
ons, the ieia eE fe ne es ihe successor states to the for slaughter, Most of the revenue is derived from the profits of 

d PER o ag reform attemp! et Brie Thus the social state enterprises, fiscal fees (taxes and duties) and social insurance 
Ualities arani aa os E of the residual state contributions. More than half the expenditure is earmarked for 


In the formative years of the 19th cen 
Hungary, with the Magyar nucleus and t und: 
varied language groups, was the framework of activity. This unit, 
whatever its political and cultural problems, had a reasonable en- 


ite 


874 HUNGER AND THIRST 


economic ing and over on er for social and cultural sen, The Political Evolution of the Hungarian Nat ; 
ieee planning e-quart H, ere, Regents. Verlassunesgeschicht ( Hs 6 Sl 
ee f 7 taat i F. Eckhart, i h ae 
Banking is centred on the Magyar Nemzeti Bank (National Bank People (eat) f C A titaan Hung i Rte iE Hungarion 


of Hungary). The monetary unit is the forint with an exchange tory of Hungary (1941). For special periods (works in E; Yy A 
rate of 11.74 forints to the U.S. dollar and 32.8 to the pound or German only): C. A. Macartney, The Mag yars in the Ninth Gree 
sterling. ‘ (1930); B. Hóman, Geschichte des ungarischen. Mittelalters tury 


a, ja ers, 2 yol, 
(1940-43; trans. of first part of the Magyar Történet): Hw 
3. Transport and Communications.—Three sets of circum- 77,,,,.gry in the Eighteenth Century (1910) ; M. Horvath, zy jah 


stances have affected the growth of transport in Hungary. One is der Geschichte Ungarns, 2 vol. (1867), and Geschichte des Unab 
the possession by the country of a large part of the Middle Danube eitskrieges in Ungarn, 3 vol. (1898); L. Eisenmann, Le Comte y 
waterway. The Magyars have had to contend with the many dif-  Austro-Hongrois de 1867 (1904) ; R. W. Seton-Watson, Racial Problems 
ficulties associated with the use of this river, The chief of these ects K Gee olay, Die Ungarn in der Dona 
ETP a A A. y, Hungary (1923), Hungary and Her 
are the variations in level between maximum and minimum flow, sors (1937), and October 15th, 2 vol., 2nd ed. (1960); Melvin J 
the danger of the moving ice floes in early winter, a nuisance to Lasky (ed.), The Hungarian Revolution (1957); Hungarian Statistial 
navigation which coincides with the height of the movement of Office, Statistical Pocket Book of Hungary (annually), Current history. 
grain, and the burden of silt carried in proportion to the capacity and statistics are summarized annually in Britannica Book of the Yea, 
of the current to scour the bed. This last problem implies main- © HUNGER AND THIRST. Human beings and animals 
tained and costly dredging to secure navigation channels free from normally manifest the symptoms of hunger and thirst when their 
sandbanks. Hungary is indirectly affected by the limitations set bodies are depleted of food and water; ingestion of food and water 
to shipping by the Kazan gorge and the Iron Gate, separating the follows. How this depletion, or physiological deficit, leads to the 
Middle Danube from the Lower Danube to the southeast of the initiation, maintenance and cessation of eating and drinking, and 
present Hungarian frontiers, However, if many circumstances, why certain substances are selected, is the concern of this article 
physical and human, have combined to make the Danube waterway Initiation of Activity.—The physiological deficit gives riseto 
much less in importance than the streams crossing the German a variety of biochemical changes, only some of which act on the 
plain, the main stream and its bigger tributaries, together with nervous system to produce hunger or thirst. In the case of thirst, 
some sections of canal, remain useful routes for the transport of for instance, the relevant change is not the absolute loss of water; 
farming goods. Not only long-distance and international traffic, intravenous injection of hypertonic saline solution may lead to a 
traceable in statistics, but also the sum of much small-scale, short- desire to drink, even though the total volume of water in the body 
distance traffic, more difficult to analyze and assess, depend on the is above normal. The relevant change is loss of water from the 
network of rivers, and Budapest (a free port) ranks as one of the body cells. In the case of hunger, the precise biochemical factors 
major river ports of Europe. (See also DANUBE.) that initiate eating are unknown. The situation is complicated 
The second is the position of the capital. Budapest has an by the fact that there are many kinds of hunger and also by the 
orientation alike to Transdanubia, the hills and the Nagy Alféld. fact that (as is shown below) there are two factors present in each 
The development of the railway network and of the roads radiating case, the first concerned with initiating and maintaining ingestion 
from the city emphasized its important role whether in the old and the second concerned with its cessation. 
kingdom or the Magyar republic, The growth of the capital as the The points within the body at which the initiating factors (what 
main focus of transport was meant to encourage the establishment ever they are) act, though in essence a subsidiary question, 
of industry and to attract the corresponding labour force. No torically speaking has been the main subject of theories of hunget 
other city in the old kingdom, the residual republic or indeed in and thirst. BA. 
the Middle Danube basin had or yet has the same size and standing. Peripheral Theories-—These hold that it is. such perii 
Belgrade, Yugos., lies at the hydrographic centre of Middle changes as dryness of the throat or contractions of the stomach that 
Danubia as the great streams converge in the south of the basin. signal physiological deficit. Advocates of this view rely bi 
But Budapest with its planned web of railways and roads looks like relation between such physiological processes and introspective 
and is the nuclear point of transport in this region. reports of hunger (or thirst), In a well-known espernit | 
The third set of circumstances has been mentioned already: B. Cannon and A. L. Washburn, 1912) this was demonstt# 
severe and adverse political change with substantial loss of territory use of a balloon, swallowed and then inflated in the Pe 
chopped off the extremity sections of roads, railways and canals Pressure on the balloon by stomach contractions could be recorth 
at all points of the compass; leaving the original pattern in many and it tended to coincide with the report of the subject when d 
cases meaningless and futile. Recovery from such stripping off felt hungry. The physiologists who propounded this bast the 
of roads and railways in all directions was hardly possible in terms as Cannon and A. J. Carlson, thought of it as accounting ta i 
of complete independence. Possibly the position of Hungary experience or sensation of hunger or thirst; psychologists, ive 
within a wider framework of economic planning may ease this long- notably C. L. Hull) regarded it as a physiological bast a 
standing problem. in the behavioural sense—for instance, to explain the per sd 
There is an international airport at Ferihegy near Budapest. eating and food seeking. However, evidence is available os 
Radio broadcasting and television, like the transport facilities, peripheral changes are incidental rather than essential a cl 
are government monopolies and are controlled by the Magyar hunger and thirst. If neural impulses from a dry throat o “the 
Radio és Televizio from Budapest. f tracting stomach cause the experience of hunger of wie 
See also references under “Hungary” in the Index volume, alteration in these tissues should cause abnormalities 5 (asia 
AE SAAS EE A (H. G. S.) and thirst. Yet when the stomach is complet a the su 
IBLIOGRAPHY.—G. , Studie 'ungarian Geographical $o) uman i i rimeni an 
Science (1960); P. George and J. Tricart, L'Europe Centrale, A vol. “cogil ple loan pad a of hunger and, in te 
(1954); E. De Martonne, L’Europe Centrale, vol. iv (1931); R. Soó + $ f hunger. S 
and S. Javorka, A magyar növényvilág kézikönyve (in Hungarian), vol, C25 of human patients, to report feelings 0 ii 
i and ii (1951); R. Soó, Entwicklunesgeschichte der Pflanzenweli dryness of the mouth due to congenital absence 0 alh 
Ungarns (1959), Grundzüge einer floristisch-sönologischen Pflanzen- glands in man does not cause increased water intake, periph 
geographie Ungarns (1961); L, Bartucz, papers. in Antrop. Fiiet.; experiments with animals yield similar results. Therefore ¢hrat 
Mitt, Anthrop. Ges. Wien; Zeitschrift fiir Rassenkunde (Berlin and eral changes such as stomach contractions or dryness pe i 


Leipzig) ; Arch. Anthrop., Braunschw.; Mag. Nems. Mús. Népr. Ert.; 5 BES p t. 
Rasne des Etudes Hongroises et Finno-ougriennes (Paris). "i > are best viewed as incidental factors in hunger deficit in W 

The chief primary sources for Hungarian history have been published Central Theories —These hold that physiologi This “co 
by the Hungarian Széchényi Academy of Sciences in various series, the ger and thirst essentially involves localized brain areas. upp 
first and largest of which is the Monumenta Hungariae Historica, 112 tral hypothesis” has received overwhelming experimental 
vol. (1868-1917). The two chief comprehensive histories are Sandor In thi bap «a ations that the later bio 
Szilagyi (ed.), A Magyar nemzet története, 10 vol. (1895-98), and Balint e case of hunger, there are indication averting the a 
Hóman and Gyula Szekfü, Magyar Történet, 2nd ed., 5 vol. (1936). of the hypothalamus may be responsible for 00 to eating 
Shorter general histories in other languages: C. M. Knatchbull-Huges- chemical changes into neural messages that Jead 
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Jateral destruction of this area in laboratory animals produces com- 
Jete loss of desire to eat, and such animals starve to death in the 
midst of plenty. Moreover, electrical stimulation of this centre 
produces ravenous eating and exaggerated food-seeking behaviour, 
Similar findings have been made in the case of thirst. Other work 
suggests that these effects may be due to the interruption or stimu- 
lation of nerve fibres connecting the lateral area of the hypothal- 
amus with a nearby brain area (the globus pallidus). Similarly, 
an increase in drinking has been demonstrated when certain regions 
of the medial hypothalamus have been stimulated electrically or 
with minute quantities of hypertonic saline solution. In these 
cases the animals will not only drink but also seek out sources of 
water about which they have previously learned. 

Termination of Activity.—Though it is possible to give some 
account of how bodily depletion of food and water initiates eating 
and drinking, it is difficult to extend this account to explain how 
the appropriate amount is eaten or drunk. There are three main 
types of theory about how this is regulated. According to the 
first type, current among the behaviourists, the cessation of the 
state of affairs that leads to ingestion (the afferent stimulation 
caused by a physiological deficit) coincides with the cessation of 
ingestion. However, it can be objected that, if this is the case, 
eating and drinking should continue until the digestion of the in- 
gested substances is complete; but the process of digestion may not 
be complete for hours (see DicestIon). Evidence that the cessa- 
tion of drinking is independent of the restoration of water balance 
is afforded by experiments on dogs with esophageal fistulas. When 
adog with such a fistula drinks, water is expelled through the open- 
ing in the esophagus before it reaches the stomach. Yet theamount 
of water the dog drinks before voluntarily stopping, though some- 
what in excess of the estimated deficit, is strictly proportionate 
to it, If the stomach is artificially distended at the same time, 
the amount drunk is about the same as would be drunk normally. 
Such an observation seems to give support to the second type of 
theory, in which the duration of such an act as drinking is ex- 
plained by the idea that the act itself discharges a neural centre 
that had previously been charged or loaded. The duration of an 
activity would thus be proportional to the energy required to pro- 
duce discharge. 

However, a parallel experiment in the case of eating shows that 
a hungry dog with an esophageal fistula will continue to eat to the 
Point of physical exhaustion, Further, it has been demonstrated 
that when food is artificially introduced into the stomach, eating 
stops before digestion can occur. In these cases there has been no 
tating activity to produce discharge, yet satiation occurs. This 
objection is in agreement with the everyday observation that the 
time spent eating is not simply in proportion to the deficit built 
up but that it also varies according to the kind of food eaten. 

_ According to the third theory, termination of eating and drinking 
is achieved by messages generated by these activities, It is sup- 
Posed that such messages impinge on the neural centres that have 
been excited by bodily deficits and render them progressively less 
Sale Thus activity may terminate in spite of the persistence 
i deficits. The greater the physiological deficit, the higher the 
evel of central excitement and the greater the number of messages 
necessary to render the centres unexcitable. The amount drunk, 
E rorya will be related to both the siya level of the 

thalamic thirst centres and the number of water messages gen- 
erated per unit volume of the ingested solution. This has been 
ohn nstrated for hypotonic saline solutions; in these the amount 
d Water signal generated per unit volume drunk is lower than for 
pasi or tap water, and the amount of saline ingested by a 

sty animal is consequently larger. This accounts for the fact 
Se an animal stops drinking when it has swallowed the usual 

The of water, even if the water does not reach its stomach. í 
Meee third theory postulates a similar mechanism in the case o 

nger. Here the afferent message (indicating satiety) appears to 
ma aerated in the upper part of the digestive tract md > ry 

Probably biochemically, to the ventromedial nucleus o0: 
ne Dothalamus, It is theorized that this nucleus then acts to reduce 
ural activity in the lateral portion of the hypothalamus or in 

“associated globus pallidus. Placing food in the stomach causes 
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cessation of eating; in addition, intravenous injection of a 30% 
Sucrose solution has a similar effect on hunger symptoms. 

The nature of the biochemical message that is sent to the 
ventromedial nucleus of the hypothalamus has not been determined 
with certainty, though glucagon, a protein secreted by the alpha 
cells in the pancreas (q.v.), is implicated; injections of glucagon 
diminish hunger and the amount eaten. 

Consistent with this theory, destruction of the ventromedial 
nucleus of the hypothalamus leads to gross overeating (hyper- 
phagia) and obesity; conversely, stimulation of this region causes a 
decrease in eating. 

Varieties of Hunger and Food Selection.—So far the factors 
initiating and terminating food ingestion have been discussed. 
These were relevant to the making-up of caloric deficit. Similar 
questions arise about other, specific kinds of deficit, when the diet 
is deficient in some essential component, such as salt; these give 
rise to specific appetites. Specific appetites also exist whose rela- 
tion to physiological deficits is obscure, as for instance the hunger 
for sweet-tasting substances. In this case the afferent message 
terminating consumption appears to be carried neurally directly 
from the tongue. Ingestion of sweet-tasting substances seems 
to be independent of their nutritional value; rats will drink large 
quantities of saccharin solution, which does not reduce physio- 
logical deficit. Though it has been argued that appetite for sweet- 
tasting substances is learned, it appears that the taste for sweet 
substances functions even during fetal life to regulate the amount 
of amniotic fluid. Polyhydramnios (a painful swelling of the 
abdomen resulting from an excess of amniotic fluid) has been 
cured by injecting saccharin into the amniotic fluid, It has been 
speculated that in the normal condition the fetus drinks the fluid 
because it tastes sweet; in the case treated with saccharin the 
amniotic fluid did not have the usual taste. 

The specific appetite for salt has also been studied in some de- 
tail. An animal with a salt deficiency ingests appropriate quanti- 
ties of saline material even where previous learning is most unlikely, 
and it appears to be the taste of salt rather than the physiological 
consequences of its ingestion that is immediately rewarding and 
that leads to intake. A similar specific appetite for calcium ap- 
pears in rats when the parathyroid gland is removed. Animals may 
indeed learn to seek out certain tastes on the basis of beneficial 
aftereffects (as in the case of certain vitamin deficiencies), but 
such learning is slow. 

Selection of Ingestible Substances.—Attractive Properties. — 
In many instances animals learn what objects in their environ- 
ment may be consumed, but there is evidence that there are also 
innately fixed cues, aside from the gustatory and olfactory, that 
determine food selection. For instance, it has been shown, under 
conditions where choice could not have been influenced by selec- 
tive reward or punishment, that chicks exhibit what seems to be 
an unlearned preference in pecking at round as opposed to square 
or triangular objects. 

Repulsive Properties—Most objects or substances in an animal’s 
environment may be divided into (1) those that possess character- 
istics or qualities that lead to their ingestion when the animal is 
hungry or thirsty and (2) those that are devoid of these char- 
acteristics and are consequently ignored. Some deleterious objects 
(certain mushrooms, for example) have qualities that would lead 
to their selection as food, but in general they also possess other 
qualities that tend to provoke reactions of disgust. Thus many 
objects (such as rotten eggs), in spite of possessing many char- 
acteristics of what the animal takes to be food, will not be ingested, 
Removal of the amygdala (a part of the temporal lobe of the 
brain) in monkeys and dogs, however, causes these animals to 
ingest substances that previously were avoided, as if the mechanism 
subserving the function of disgust had been disrupted. The scale 
of preference for ordinary foods remains intact, and the ingestion 
of substances normally avoided cannot be accounted for by sensory 
Pree an animal, the less fastidious it becomes; the “dis- 
gust” mechanism seems to be overridden by the intensity of excita- 
tion arising from the hunger centres. Conversely, as the animal 


eats, it is theorized, the intensity of excitation decreases, and there 
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comes a point at which the aversive qualities of the food cause it 
to cease eating. This can be clearly seen in the case of animals 
with lesions of the ventromedial nucleus, the structure that seems 
to mediate normal satiety. Even such grossly obese animals cut 
down their intake and lose weight when they are given a somewhat 
less palatable diet. 

See J. A. Deutsch, The Structural Basis of Behavior (1960). 

HUNGERFORD, WALTER HUNGERFORD, Baxon 
(d: 1449), English warrior and statesman, prominent in the royal 
service during the first half of the 15th century, belonged to a 
family that had been settled in Wiltshire since the 12th century. 
His father, Sir Thomas (d. 1398), who sat for Wiltshire in 11 
parliaments and for Somerset in 5, was the first speaker of the 
commons to be named as such in the rolls of parliament. Since Sir 
Thomas was steward of the household of John of Gaunt, duke of 
Lancaster, the family became strongly attached to the Lancastrian 
cause, Walter, heir of Sir Thomas by his second wife, Joan, was 
knighted at the accession of Henry IV, sat as knight of the shire 
for Wiltshire in five parliaments and for Somerset in one, and 
acted as speaker of the commons in the Leicester parliament of 
1414. He served both Henry IV and Henry V as a soldier and on 
the eve of the battle of Agincourt (1415) it was he, not the earl of 
Westmorland, as depicted by Shakespeare, who expressed regret 
that the English had not 10,000 more men there. He was appointed 
in 1417 steward of the household to Henry V and was created in 
1421 a knight of the Garter. In 1422 he was made an executor of 
Henry V’s will and became a member of the council appointed to 
govern England during Henry VI's minority, Hungerford was 
created steward of the household to Henry VI in 1424 and he was 
tredsurer of England from 1426 to 1432, In 1426 he was first 
summoned as a baron to parliament. He served as ambassador on 
many occasions, notably at the council of Constance (1414-15), 
the congress of Arras (1435) and the conference of Calais (1439). 
By royal grants and two wealthy marriages he added largely to the 
family estates. 

Hungerford died on Aug. 9, 1449, at Farleigh and was buried 
in Salisbury cathedral with his first wife, who had borne him three 
sons. 

See J. S. Roskell, “Three Wiltshire Speakers of the House of Com- 
mons,” Wiltshire Archaeological and Natural History Magazine, vol. 56 

(1956). (A. R. M.) 

HUNGERFORD, a market town of Berkshire, Eng., near the 
Wiltshire border 8 mi. W. of Newbury. Pop. (1961) 3,339. It 
lies on the Dun where it joins the Kennet (trout and crayfish 
streams), in a valley in the Berkshire Downs; the Kennet and 
Avon canal also passes through it. John of Gaunt gave to the 
citizens manorial rights, including common pasture and fishing, in 
memory of which a red rose of Lancaster is still presented to a 
reigning sovereign first passing through the town. On Tuttiday or 
Hockney day, the second Tuesday after Easter, the burgesses, 
summoned by a horn blown from the town hall, attend their Hock- 
tide court to elect the constable and other officials for the year. 
The two tuttimen with garlanded poles collect the “head penny” 
from each house enjoying common rights, At Lambourn, to the 
north, are well-known racing stables. 

Hungerford rural district, comprising 25 parishes, had a popula- 
tion of 9,749 in 1961. 

HUNG HSIU-CH’UAN (1814-1864), titular leader of the 
T’ai P’ing rebellion (q.v.) in China between 1851 and 1864. After 
repeated failures on civil service examinations he fell ill, saw vi- 
sions, embraced some aspects of Christianity and launched a reli- 
gious-political movement to overthrow the Manchu dynasty. After 

achieving considerable success in Kwangsi province and establish- 
ing their capital at Nanking, the T’ai P’ings were defeated and 
Hung Hsiu-ch’iian took his own life. 

HUNG WU (Cnu Ywtan-cranc; T’ar-tsv) (1328-1398), 
founder of the Ming dynasty (1368-1644). “A native of Anhui 
(Anhwei) province, Chu belonged to a poor peasant family and 
was orphaned at the age of 17. He entered a monastery for sub- 
sistence. When popular rebellions broke out against the Yüan dy- 
nasty (1280-1368), he joined the force of Kuo Tzu-hsing and 
distinguished himself in battle. With the death of Kuo in 1355, 
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he commanded his own army for the conquest of the south, Nan. 
king was captured in 1356; he defeated his leading opponent, Chen 
Yu-liang, in 1363; and he proclaimed himself prince of Wa in 
1364. By 1367 south China was subdued, and he marched toward 
Peking, which was captured in 1368. There he proclaimed anew 
dynasty and established his capital at Nanking. 

His reign was devoted to the pacification of the empire and the 
restoration of the traditional order. In 1368 and 1369 his general 
Hsii'Ta, campaigned against the Mongols in Shansi and Shens, 
In 1371 Szechwan was captured, and Ming forces moved into 
Manchuria and occupied Liaotung. ` In 1382. the'twelfth Mongol 
governor of Yiinnan (Nan Chao) was taken and decapitated, and 
Yiinnan became a part of China proper. Ming forces went as far 
as Karakorum and Hami (in Dzungaria). In eastern’ Asia, Ming 
influence was extended to Korea, although Japanese pirates con- 
tinued to raid the Ming coast. 

Internally, defenses were built, city walls repaired, and the 
Grand canal repaired and deepened. In 1373 the Ming code, based 
upon that of the T’ang, was promulgated; the civil service exam- 
inations were reinstated; the empire was divided into 15 provinces; 
taxation was regulated; and a national currency was’ introduced, 
Toward the latter part of his reign, the emperor became suspicious 
and irrational, and sent many able officials and their families to 
their deaths. He made the mistake of creating principalities for 
his sons, which later became a source of trouble. See also Mine. 

(D. B. Cui) 

HUNKERS AND BARNBURNERS, in U.S. history the 
popular names giver to the two factions into which the Democratic 
party of the state of New York split during the 1840s, The 
Hunkers (from the Dutch word hunkerer, referring to one who 
seeks office for himself) were led by William L. Marcy and Daniel 
S. Dickinson and were the conservative urban group. The Barn- 
burners, whose namé was supposedly derived from the act of a 
farmer who set his barn afire to rid it of rats, were led by Martin 
Van Buren and were the radicals. ‘The Hunkers advocated the use 
of canal revenues for additional internal improvements, whereas 
the Barnburners favoured using the money to pay the state debt. 
The two factions disagreed also on the chattering of state banks 
(favoured by the Hunkers) and on the distribution of patronage. 

Their opposing views on Slavery brought the two factions into 
national politics briefly. After 1844 the Hunkers supported it 
annexation of Texas and violently opposed all antislavery agita 
tion. The Barnburners opposed the extension of slavery into oa 
territories, In 1848 they left the Democratic national convention, 
nominated Van Buren for president, and joined the Free-Soil party, 
which’also nominated Van Buren. This coalition won no ee 
votes but weakened the regular Democratic candidate in New S 
and contributed to the election of Gen. Zachary Taylor a8 PA 
dent. Later some of the Barnburners returned to the pei a 
party. but when the Republican party was organized the young 
Barnburners joined it. N.A aded 

HUNS (Hux), a nomadic pastoralist people NEN a 
southeastern Europe ¢. 370, built up an enormous ene i 
and in central Europe in the following years. and ceased RON 
effective part in history after 455. Their origin is al youl 
scure now as it was to the Romans in the 4th century AD 
it has been the subject of interminable and for the Wang 
fruitless discussion since at least the 18th century... ae of the 
from beyond the Volga river some years after the pice people 
4th century, they first overran the Alani (q.v.), à pasto! 
who occupied the plains between the Volga and the ppe Goris) 
quickly overthrew the great empire of the Ostrogoths (s¢ king BY 
between the Don and the Dniester. The aged cona killed 
manaric committed suicide and his successor, Vithimiri -ijg aiving 
in battle by them. About 376 they fell upon the Vedta thei" 
in what is now approximately Rumania, rapidly i frontier 
chief Athanaric (q.v.), and thus arrived at the Danubi 
of the Roman empire. ss that ev 

The earliest systemati¢ description of the Huns ie From bs 
by the historian Ammianus Marcellinus, writing c- 395. nitive BM 
chapter on them it may be inferred that they were pr nothing 
toralists owning herds of cattle and horses but kno’ 


p” 


culture: They had no settled homes but roamed the steppe in 
arch of pasture and water. For their food supply they also relied 
on bunting and food gathering. Their clothes were made either of 
Jinen (presumably acquired by trade from foreign peoples) or of 
the skins of animals, They all but lived on horseback, taking their 
food, bartering their products and negotiating their treaties without 
dismounting. Ammianus notes that they had no kings. Each 

was led by primates, as he calls them, though he does not 
fell us: what the powers of these primates amounted to or indeed 
whether they held their leading position in peacetime or in war 
only, But he seems to imply that they had no single over-all leader 
jn the 4th century, even when engaged on major campaigns. On 
this point, however, he would seem to be contradicted by the his- 
torian Jordanes, who says that they attacked the Ostrogoths under 
the leadership of one Balamber. 

‘As warriors the Huns inspired almost unparalleled fear through- 
out Europe. They were mounted archers. The accuracy with 
which they used their compound bows never failed to astonish 
Roman observers. Their horses were ugly but hardy; and their 
complete command of horsemanship, their ferocious charges and 


unpredictable retreats, the clouds of arrows which they could dis- 


charge so rapidly, the speed of their strategical movements, brought 


them their overwhelming victories over the Goths and at a later 


is assisting Aetius (q.v.) to defeat 


date over the Romans. 

It may be that Ammianus made out the Huns to be rather more 
primitive than they were in fact. Various tombs found in the 
region of the Dnieper river and elsewhere have been assigned by 
archaeologists to Huns, and, if the identification is correct, the Hun 
leaders had amassed wealth to a degree which would seem to con- 
tradict Ammianus’ description of their poverty. 

For half a century after the overthrow of the Visigoths in 376 
comparatively little is heard of the Huns. They raided the 
Danubian provinces of the Roman empire several times (the 
taid of 395 was very severe), and early in the 5th century they 
extended their power over many of the Germanic peoples of cen- 
tral Europe. About the year 430 Huns are actually found oper- 
ating under a certain Octar against the Burgundians in the Main 
valley. But Hun bands are also found fighting for the Romans 
inthis period. A certain Uldin, who raided Moesia in 408, had in 
the year 400 defeated Gainas (a Goth in Roman service, who had 
rebelled against the Roman government in the previous year) and 
had also helped Stilicho (g.v) to repel the invasion of Radagaisus 
in 406, And during the ’30s of the Sth century a body of Huns 
his enemies in Gaul. In 432 
the leadership of the various groups of Huns had been centralized, 
and they were then ruled by a single king, one Rua or Rugila, the 
brother of Octar. When Rua died in 434 he was succeeded by 
his two nephews, Bleda and Attila. For their subsequent cam- 


paigns see ATTILA. A 
The chief source of information for the Huns under Attila is 
us, who himself visited 


the fragments of the Greek historian Prisc! 
Attila’s headquarters in Wallachia in 449 and who more than once 
duting his visit saw Attila himself. Since Ammianus’ day the Huns 
had acquired huge sums of gold as a result of their treaties with 
e Eastern Romans, About 430 the Eastern emperor Theodosius 
I undertook to pay them 350 lb. of gold per annum. In 435 this 
ttnual tribute was doubled. In 443 they received a lump sum of 
6000 Ib. of gold, and the tribute was raised to 2,100 Ib. of gold 
ach year, In addition, they obtained incalculable sums by way 
a Plunder and by selling their prisoners 
mili influx of wealth altered the chara 
itary leadership became hereditary in one family, 
ttila belonged, Attila, at any rate after he mur 5 
c. 445, had autocratic powers in peace and war alike. He 
Petsonally planned and led his people’s campaigns and also nego- 


tiated in person with foreign powers. He administered justice 


ag his followers: Priscus describes him as 
his log hut and pronouncing his judgments on 


who regarded 


© administered his hu ire by means of 
ge empire by 
(logades is the Greek term used by Priscus). They frequently 
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went on diplomatic missions for him and were sometimes allowed 
to negotiate with foreign envoys who came to Attila’s headquarters 
and whom Attila for one reason or another did not wish to see. 
But their main function concerned the government of the Hun 
empire. Each of them had a force of Huns under his command 
with which he governed and collected food and tribute from those 
of the subject peoples who had been assigned to him by Attila, A 
sort of hierarchy existed among the Jogades (one of whom, oddly 
enough, was a Roman—Orestes, the father of Romulus Augus- 
tulus), and Attila gave more honour to some than to others, though 
all alike were in possession of great wealth. When they went on 
campaigns the Huns brought with them considerable contingents 
of warriors from their subject peoples. Apart from their military 
value, it might have been dangerous to leave these men at home 
when the main Hun forces were far away. But some of the kings 
of the subject peoples, especially Ardaric, king of the Gepidae, 
won considerable influence over Attila. The rank and file of the 
subjects, however, seem to have hated the rule of the Huns fiercely 
and to have been severely oppressed by them, though no details 
exist as to the amount of food and tribute extorted from them. 

Tt was these subject peoples who finally brought about the down- 
fall of the Hun empire. In 451 Attila was defeated in Gaul by 
Roman and Visigothic forces under Aetius and the Visigothic king 
Theodoric I and repulsed from Italy by plague and famine in 452, 
After his death in the following year his sons, who were very 
numerous, divided up his empire among, them and at once began 
quarreling among themselves. They then began a series of costly 
struggles with their subjects, who had revolted, and were finally 
routed by a combination of Gepidae, Ostrogoths, Heruli and others 
in 455 in a great battle on the unidentified river Nedao in Pan- 
nonia, though our authority, Jordanes, exaggerates when he says 
that 30,000 of them were killed. The East Roman government 
thereupon closed the frontier to the Huns and broke off all trading 
relations with them, and the export of weapons was particularly 
forbidden. For the following period the sources of information are 
very meagre. Occasional raids on the Roman frontier by various 
sons of Attila are recorded, but these achieved little. Other groups 
of Huns were settled in the provinces by the Eastern emperors. 
Yet others are heard of as fighting unsuccessfully against the Ostro- 
goths. Before the end of the century the Huns had disintegrated 
and had ceased to play any significant part in history, though 
Jordanes says that two groups of them still existed inside the em- 
pire in the middle of the 6th century. The Huns are in no way 
connected with the modern Hungarians. 

BrsuiocraPay.—J. B. Bury, History of the Later Roman Empire, 
yol. i (1923), who gives a long paraphrase of the most important frag- 
ment of Priscus; E. A. Thompson, A History oj Attila and the Huns 
(1948) ; F. Altheim, Attila und die Hunnen (1951); J. a aE EA 


sur Archäologie des Attila-Reiches (1956). JA. 
HUNSTANTON (pronounced locally Hunston), a town and 


urban district of Norfolk, Eng., lies on the east shore of the Wash, 
47 mi. N.W. of Norwich by road. Pop. (1961) 4,843. A seaside 
resort with an agricultural background, it has wide, sandy beaches 
behind which cliffs rise to 60 ft., and golf links at Old Hunstanton 
(14 mi, N.). The centre of the town is the Green, an open green- 
sward, and most of the buildings are of reddish local carstone. 
Hunstanton hall, at Old Hunstanton, is a mainly 16th-century 
building which until 1949 was the seat of the Le Strange family, 
who were granted rights by William the Conqueror. Sir Roger 
L’Estrange (g.v.) was born there. y (W. H. By.) 
HUNT, HENRY (1773-1835); English radical leader, known 
as “Orator” Hunt and prominent among the more extreme reform- 
ers during the first part of the 19th century; was born at Upavon, 
Wiltshire, on Nov. 6, 1773. He was a farmer, like his father, and 
on one occasion in 1800 was sentenced to six weeks imprisonment 
for challenging his superior officer in the Wiltshire yeomanry to a 
duel. He first became actively engaged in politics in 1806. In 
person, training and character he much resembled William Cobbett 
with whom, nonetheless, he hada number of sharp quarrels. 5 Cob: 
bett’s reputation has been nees and o Pi writings; 
’s oratory, his greatest gift, was more ephemeral. 
R: pera ag appearance in English politics was in on 
1819 when he presided at the great meeting at St. Peter’s fields, 
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Manchester, which was attacked by the yeomanry (seé PETERLOO). 
The white hat he wore on that occasion, and which was stated to 
have been stove in by a sword cut, became the badge of reform, and 
for several years to: wear a white hat was as symbolical as it later 
was to wear a red tie. Hunt was tried at York in March 1820 
and was sentenced to imprisonment for two and a half years; from 
his prison he sent out A» Peep Into a Prison, an-exposure of the 
conditions in Ilchester jail, He later took a great»share in the 
popular parliamentary reform movement which reached its climax 
in 1832. In 1830 he wasielected member of parliament for Pres- 
ton, one of the few boroughs with a working-class electorate. In 
parliament he presented a petition for women’s rights, and moved 
(despite his farming connection) for the repeal of the corn laws. 
But the Reform act of 1832, in granting the vote to the middle 
class and standardizing the franchise, caused Hunt to lose his seat 
in the’election of 1832. He died on Feb. 15, 1835, at Alresford 
in Hampshire. (A. BRL) 
HUNT, HENRY JACKSON (1819-1889), U.S. army ar- 
tillery officer in the American Civil War, was born on Sept. 14, 
1819, in Detroit, Mich. He graduated from West Point in 1839 
and served with distinction in the Mexican War. In 1856 he was 
appointed member of a board to revise artillery tactics and in 1860 
completed an artillery manual. After the Civil War broke out he 
fought at the first battle of Bull Run and was then placed in charge 
of the artillery in the defense of Washington, D.C. He was also 
responsible for organizing the artillery reserve in Gen. G. B. 
McClellan’s army. Throughout the war, Hunt participated as chief 
of artillery in the Union army of the Potomac, his services being 
especially conspicuous at the battles of Malvern Hill, Antietam, 
Fredericksburg, Gettysburg and Petersburg. He directed: the ar- 
tillery fire that stopped Pickett’s charge at Gettysburg. Attaining 
the rank of brevet major general during the war, he contributed 
more than any other officer to the effective employment of the 
artillery arm in the field, He retired from the army in 1883, and 
died on Feb. 11, 1889, in Washington, D.C. (W. W. Ha.) 

HUNT, SIR (HENRY CECIL) JOHN (1910- _), Brit- 
ish soldier, mountaineer and explorer, was the leader of the expedi- 
tion which made the first ascent of Mt. Everest (29,028 ft.). Born 

on June 22, 1910, andeducated at Marlborough and the Royal Mili- 

tary college, Sandhurst, he was commissioned to the 60th Rifles 

and served in India and Burma, partly on police work. From there 

he made acquaintance with the Karakoram (1935) and the Sikkim 
Himalaya (1937, 1939). He served with his regiment during 
World War II, and took part with distinction in the north African 
and Italian campaigns. For his command of the 11th Indian bri- 
gade during the Greek rebellion (1944-46) he was awarded the 
commander of the Order of the British Empire. 

In 1952 he was recalled from an army post in Germany to lead 
the 1953 British Everest expedition. His leadership was charac- 
terized by thorough planning and by the personal part he took in 
every job. On the mountain he finally went up with one Sherpa 
in support of the first summit pair, leaving loads at 27,300 ft. 
on the southeastern ridge. The success of the expedition was in 
great measure the success of its planning and esprit de corps. He 
wrote The Ascent of Everest (1953) and in 1956 left the army 
to become the first secretary of the Duke of Edinburgh's award, 

a plan to foster the idea of adventure and service among boys. 

(C. W: F. N.) 
HUNT, (JAMES HENRY) LEIGH (1784-1859), English 
essayist and poet, editor of several influential periodicals and friend 

of John Keats, was born at Southgate, Middlesex, on Oct. 19, 1784. 

In 1791 he entered Christ’s hospital, where he was a near contem- 

porary of Coleridge and Charles Lamb. His Juvenilia were pub- 
lished in 1801. In 1807 he published Critical Essays on the Per- 
formers of the London Theatres and became editor of The 
Examiner, the first number of which appeared in Jan. 1808. In 
1809 he married, and two years later he met Shelley, In The Re- 
fector for 1812 he published “The Feast of the Poets,” a poem 
that he more than once revised in a way that makes it a barometer 
of avant-garde taste at this time. In 1813 he and his brother John 
were imprisoned for libeling the prince regent. Before he was re- 
leased in 1815 he wrote a good deal and became something of a 


where he published The Story of Rimini (1816) and met | 
whose guide to the world of books and of pictures he at once 
came. Although Keats'grew tired of him, Hunt did a F 
for the young poet. Hunt's other friends included William Hay} 
Charles Lamb, Benjamin Haydon and:many other men of genit 
and talent, 25 aig 
There was a persistent (though shallow) vein of melancholy 
Hunt’s temper, and throughout his life he deliberately cultiy 
his powers of enjoyment, It is characteristic of him to have 
ten an essay on “Poetry and»Cheerfulness.” His poems show 
love of Italian literature and his enthusiasm for painting, | 
looked to Italy (in particular) for guidance toward. that “freer 
spirit of versification” which he sought. He believed'that he 
tropical blood in his veins, attributing to this his “southern i 
into the beauties of colour,” Unfortunately, amorous descripti 
was the fatal Cleopatra for whom he lost the world, and was cont 
to lose it. At one moment he can write “The laughing queen 
caught the world’s:great hands” and at another inform us tl 
Francesca “had stout notions on the marrying score,” 
The Examiner's support for parliamentary reform, the aboliti 
of the slave trade, Catholic emancipation and. the reform 
criminal law was sustained and influential, as was its advocacyiof 
the new poets, particularly Shelley and Keats. In the prospectus 
of The Reflector, a quarterly magazine (1810-11), Hunt 
that “politics, in times like these, should naturally take'the lead 
periodical discussion, because they have an importance and inte 
almost’ unexampled in history, and because they are nowyin th 
turn, exhibiting their re-action upon literature, as literature 
preceding age exhibited its action upon them.” Yet The Indica 
a weekly periodical (1819-21) in which Hunt felt'at liberty to! 
a holiday from politics, contains a great deal of Hunt’s finest 
most characteristic writing. “They tell me that I am at my b 
in this work,” he acknowledged, and from the first The J dic 
sold well and won high praise from such judges as Hazlitt 
Lamb. Hunt also played a prominent part in The Liberal (18 
23), a short-lived but distinguished collection of “Verseiand 
from the South.” 
In his own essays Hunt isa pupil of the 1Sth-century 
and particularly of Oliver Goldsmith, Yet his aim is less to po 
a moral than to. communicate enjoyment. The same tendency’ 
forms his literary criticism: he wrote almost exclusively of! 
he enjoyed, and few men have had a more catholic/faculty of 
joyment. No critic of the time was more perceptive about 
contemporaries. He outlived most of them, acclaiming Tennyi 
and being satirized by Dickens (as ‘“Skimpole” in Bleak Hi 
He died at Putney on Aug, 28, 1859. A modern reader shoidh 
with a few of his essays and with his Autobiography (18501m 
earlier version having appeared in 1828 as Lord Byron 
His Contemporaries). naM 
Hunt published his Poetical Works (really a selection) i Ch 
His other works include: Sir Ralph Esher, a novel ( 1832); k 
tianism (1832); Imagination and Fancy (1844), an imporian y 
ume; Wit and Humour (1846); Stories From the Italian f 
(1846); Men, Women and Books (1847); A Jar of Honey 
Mount Hybla (1848); and The Town (1848). Further Pn Ri 
in which he was concerned are: The Round Table GBL 
by William Hazlitt; Leigh Hunt’s London Journal (183 
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HUNT, RICHARD MORRIS (1828-1895), U.S- 4 
who introduced 19th-century French ‘traditions 
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architécture, was born in Brattleboro, Vt., on Oct. 31, 1828, He 
studied in Europe (1843-54); mainly in the Ecole des Beaux- 
Arts at Paris, and in 1854 was appointed inspector of works on the 
buildings connecting the Tuileries with the Louvre. Under Hector 
Lefuel he designed the Pavillon de la Bibliothéque, opposite the 
Palais Royal. In 1855 he returned to New York and was em- 
ployed on the extension of the Capitol at Washington, He designed 
the Lenox library (now torm down) and the Tribune buildings in 
New York; the Theological library and the Marquand chapel at 
Princeton; the Divinity collegeand the Scroll and Key building at 
Yale; the Vanderbilt mausoleum on Staten Island and the York- 
town monument. For the administration building at the World’s 
Columbian exposition at Chicago in 1893 Hunt received the gold 
medal of the Institute of British Architects. Among the most 
noteworthy of his domestic buildings were the residences of W: K. 
Vanderbilt and Henry G. Marquand in New York city; George W. 
Vanderbilt’s country house at Biltmore, N.C.; and several of the 
large “cottages” at Newport, R.I., including Marble House and 
‘The Breakers. 

Hunt was the leader of a school;that established in the United 
States the manner and the traditions of the Beaux-Arts. He took 
a prominent part in the founding of the American Institute of 
Architects, and from. 1888 was its president. His talent was emi- 
nently practical; and he was almost equally. successful in. the 
omate style of the early Renaissance:in France, in the picturesque 
style of his comfortable villas, and the monumental style of the 
Lenox library, He died on July 31, 1895. ~ 

HUNT, WILLIAM HOLMAN (1827-1910), English art- 
ist and principal member of the Pre-Raphaelite Brotherhood, to 
whose tenets he remained faithful throughout his career. He was 
bormin London on April 2, 1827, the son of a city warehouse man- 
ager, At first discouraged in his artistic ambitions, he worked 
asa clerk to an estate agent, but in 1843 began studying in the 
National gallery and British museum.” The following year he en- 
tered the Royal Academy schools where he met his lifelong friend 
John Everett Millais; two years his junior. His first Academy 
picture, “Hark!” was exhibited in: 1846, followed by a subject 
from Walter Scott, “Dr, Rochecliffe Performing Divine Service in 
the‘ Cottage of Joceline Joliffe:at Woodstock” (1847); and another 
from Keats's “Eve of St. Agnes,” “The Flight of Madeline and 
Porphyro,” in 1848, In August of that year D. G. Rossetti began 
working with Hunt. To the Academy exhibition of 1849 Hunt 
sent his picture “Rienzi” (Mrs. M. E, Clarke collection) on which 
appeared the initials:‘P.R.B.” after his surname. The works of 
these three men, Hunt, Millais and Rossetti, with their clear hard 
colour, brilliant lighting and careful delineation of detail heralded 
the new. movement, (see Pantxo: Great Britain). Also in that 
Year,Hunt accompanied Rossetti onsa visit to Paris and Belgium. 

Public opinion, at first unreceptive, became actively hostile 
toward the Brotherhood when in 1850 Hunt showed his “Christians 
Escaping From the Druids” (Ashmolean museum, Oxford). John 

uskin praised ‘Valentine Protecting Sylvia From Proteus” (1851) 
ind it gained.a prize at Liverpool, while in 11852 “Strayed Sheep” 

ate gallery, London) was similarly honoured at Birmingham. 

eligious subjects, foreshadowed by “The Hireling Shepherd” 
1853; later version in Manchester), henceforth dominated Hunt’s 
attention, and in 1854 “The Light of the World” (Keble college, 
xford), an allegory of Christ knocking at the door of the human 
‘oul, was championed by Ruskin and brought the artist his first 
Public success, f 
f Ih Jan, 1854 Hunt began a two-year visit to Syria and Palestine 
i glean firsthand knowledge of the Holy Land. After consider; 
le difficulties and adventures he completed in July 1855 “The 
capegoat” (Lady Lever. Art gallery, Port Sunlight), a solitary 
Outcast animal on the shores of the Dead sea, the subject being 
peed by Isa. liii, 4-6, and Lev. xvi, 20-22. Painted in part at 
idum on the Dead sea, and in Jerusalem, the work was rightly 
titicized by Ruskin for atmospheric inconsistencies and inade- 
Bate anatomical verisimilitude. Artistic qualities suffered at the 
these of religious symbolism, and this defect recurred in the 

aborate “The Finding of the Saviour in the Temple” (1854-69; 
itmingham) , sold to Gambart for a record sum of 5,500 guineas. 
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Hunt paid two more visits to Jerusalem, in 1869 and 1875, and 
“The Shadow of Death” (1870; Manchester) contains a view of 
Nazareth seen through the windows of the carpenter's shop. 
Among the most important of his later paintings are “The Triumph 
of the Innocents” (two versions: 1884, Tate gallery, London; 
1885, Liverpool), “May Morning on Magdalen Tower” (1889; 
Lady Lever Art gallery) and “The Miracle of the Sacred Fire” 
(1898)—finished just before his sight began to fail. 

In 1905 Hunt succeeded G. F. Watts to the Order of Merit and 
received a doctorate of civil law from Oxford university. He 
died in London on Sept. 7, 1910, and was buried in St. Paul’s. 

Brsriocrarny—F. G. Stephens (published anonymously), William 
Holman Hunt and His Works (1869); Archdeacon Farrar and Mrs. 
Alice Meynell, “William Holman Hunt, His Life and Work,” Art 
Annual (1893); Gordon Crawford (ed.), Ruskin’s Notes on the Pic- 
tures of Mr. Holman Hunt (1886); W. M. Rossetti, Pre-Raphaelite 
Diaries and Letters (1900); Holman Hunt, Pre-Raphaelitism and the 
Pre-Raphaelite Brotherhood, 2 vol. (1905); A. C. Gissing, William 
Holman Hunt; a Biography (1936); R. Ironside and J. Gere, Pre- 
Raphaelite Painters (1948). (D. L. Fr.) 


HUNT, WILLIAM MORRIS (1824-1879), U.S. painter, 
most important for the French influence he brought to America, 
was born at Brattleboro, Vt., on March 31, 1824. He attended 
Harvard, but his real education began when he studied with 
Couture in Paris and then came under the influence of Jean 
Francois Millet. The companionship of Millet had’a lasting influ- 
ence on Hunt’s character and style, and his work grew in strength, 
beauty, and seriousness. Through the Boston society circles in 
which he moved, he introduced the works of Millet, Rousseau, 
Corot and others of the French Barbizon school, and he more 
than any other turned the rising generation of American painters 
toward Paris. On his return in 1855 he painted some of his best 
pictures, reminiscent of his life in France and of Millet’s influ- 
ence. Such are “The Belated Kid,” “Girl at the Fountain,” 
“Hurdy-Gurdy Boy,” etc. But the public called for portraits, and 
it became the fashion to sit for him. 

Among his best paintings of this kind are those of William M. 
Evarts, Mrs. Charles Francis Adams, the Rev. James Freeman 
Clarke, William H. Gardner, Chief Justice Shaw and Judge Horace 
Gray, Unfortunately many of his paintings and sketches, together 
with five large Millets and other art treasures collected by him 
in Europe, were destroyed in the great Boston fire of 1872. 

Among his later works American landscapes predominated, 
They also include the “Bathers” (twice painted) and the allegories 
for the senate chamber of the state capitol at Albany (N.Y.), now 
lost by the disintegration of the stone panels on which they were 
painted. Hunt was drowned at the Isles of Shoals on Sept. 8, 
1879. He wrote Talks about Art (1878). 

HUNTER, ROBERT (d. 1734), colonial governor of New 
York and New Jersey, and later of Jamaica, was born at Hunters- 
ton, Ayrshire, Scot. Forsaking his apprenticeship as an apothe- 
cary, Hunter joined the British army and fought at Blenheim 
(1704) under Marlborough, with whom he seems to have been 
personally acquainted. In 1707 Hunter was chosen lieutenant 
governor of Virginia, but on the way to America he was captured 
by the French and remained their prisoner until exchanged. Hunter 
was commissioned as governor of New York and the Jerseys in 
1709. Accompanying the new executive to America in 1710 were 
3,000 German Protestant refugees who were ordered to undertake 
the production of naval stores along the Hudson river, This 
venture proved to-be a failure despite the goyernor’s intense in- 
terest in it. Hunter’s career in America was. characterized by a 
series of political and religious entanglements, but he was one of 
the best-loved administrators ever selected by England. In 1719 
he returned to England, and for several years was consulted asan 
authority on colonial affairs by the board of trade, His last com- 
mission was the governorship of Jamaica, an office he held until his 
death on March 31, 1734. R. L. Be.) 

HUNTER, SIR ROBERT (1844-1913), English lawyer and 
philanthropist, who devoted much of his time to safeguarding the 
rights of the public in regard to open spaces and the preservation 
of rights of way, was born on Oct. 27, 1844. In 1882 he became 
solicitor to the general post office. One of the principal promoters 
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of the Commons Preservation society, founded in 1865, he be- 
came in 1868 its solicitor and successfully conducted suits for 
preserving Wimbledon and Wandsworth commons and for recover- 
ing a portion, wrongfully enclosed, of Epping forest. Ashdown 
forest, Hampstead heath, Hindhead and the New forest also were 
safeguarded by him. He was made a knight commander of the 
Order of the Bath in 1911, and died at Haslemere on Nov. 6, 1913. 

HUNTER, ROBERT MERCER TALIAFERRO (1809- 
1887), Virginia politician and member of the Confederate govern- 

ment during the American Civil War, was born in Essex county, 
Va., on April 21, 1809, He graduated from the University of Vir- 
ginia in 1828, studied law and was admitted to the bar in 1830. 
From 1837 to 1843 and from 1845 to 1847 he was a member of the 
U.S. house of representatives, being speaker from 1839 to 1841. 
From 1847 to 1861 he was in the senate, where he was chairman 
of the finance committee (1850-61). He held strong states’ rights 
views and became a close friend and ally of John C. Calhoun. 

Hunter did not regard Lincoln's election in 1860 as being of 
itself a sufficient cause for secession, and in Jan. 1861 he proposed 
an elaborate but impracticable scheme for the adjustment of dif- 
ferences between the North and the South. When this and sev- 
eral other efforts to the same end had failed, he withdrew from 
the U.S. senate and quietly urged Virginia to pass the ordinance 
of secession, In 1861-62 he was secretary of state for the Con- 
federacy and in 1862-65 was a member of the Confederate senate, 
in which he was, at times, a caustic critic of the administration of 
Jefferson Davis. Hunter was one of the Confederate commission- 
ers who conferred with Union representatives at the unsuccessful 
Hampton Roads conference in 1865. After the surrender of Gen. 
R. E, Lee, Hunter was summoned by President Lincoln to Rich- 
mond to confer regarding the restoration of Virginia in the Union. 
From 1874 to 1880 he was treasurer of Virginia, and from 1885 
until his death near Lloyds, Va., on July 18, 1887, was collector of 
the port of Tappahannock, Va. 

See E. M. Coulter, The Confederate States of America (1950). 

HUNTER, WILLIAM (1718-1783) and JOHN (1728- 
1793), brothers, were among the most distinguished and influential 
of British medical teachers and practitioners. Both brothers ex- 
celled particularly, although in different ways, in the teaching of 
anatomy. William was pre-eminent in the practice of obstetrics 
and John was outstanding as a surgeon. John, in addition, carried 
out many highly original and important studies and experiments in 
many areas of comparative biology, anatomy, physiology and pa- 
thology. 

William and John Hunter were both born at Long Calderwood, in 
East Kilbride, Lanarkshire; William on May 23, 1718, and John on 
Feb, 13, 1728. They were the seventh and tenth children, respec- 
tively, of John and Agnes Hunter, and were descended on their 
father’s side from the Ayrshire family of Hunter of Hunterston. 
Their brother James, the fifth child, showed great promise of suc- 
cess in medicine before his early death at the age of 30. Their 
sister Dorothea, the eighth child, married James Baillie and be- 
came the mother of the distinguished pathologist Matthew Baillie 
and of the dramatist Joanna Baillie (gq.v.). 

William's education and training were considerably more formal 
than were John’s. William matriculated in 1731 at the university 
in Glasgow, then began his medical study late in 1736 or early in 
1737 by taking up residence with William Cullen in Hamilton. 
After having attended medical lectures in Edinburgh in 1739 and 
1740, he went to London in 1740, residing first with William Smellie 
and later with James Douglas. He became a surgical pupil at 
St. George’s hospital in 1741 under James Wilkie, and wab ad- 
mitted to the Corporation of Surgeons in 1747. He received the 

degree of doctor of medicine from Glasgow in 1750, and, becoming 
disfranchised from the Corporation of Surgeons, was admitted a 
licentiate of the College of Physicians in London in 1756. William 

became surgeon-man-midwife to the Middlesex hospital in 1748 
and to the British Lying-in hospital in 1749, but presumably, since 
he abandoned surgery by 1756, the tenure of neither of these posi- 
tions was of long duration. 

William first began to teach in 1746. It is often claimed that 
his first lectures were delivered to a society of navy surgeons, but 
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this is incorrect, since the society was not founded until 
Hunter had begun to teach. He continued to lecture ate 
his life: His lectures dealt principally with surgery or anatomy: 
they were erudite, extremely polished and always wel] atendet 
His most distinguished pupil was his brother: John, Through his 
teaching he revivified the teaching of anatomy in Great Britan 
which was badly'in need of reform, He had traveled in Frang 
in 1743-44 and also in 1748 and introduced to Great Britain thy 
Paris method of providing each student with a cadaver to Aissegt 
for himself. In 1766 he purchased a house in: Great Windmill 
street, began to teach in it in 1767 and later took up residence 
there, having had it rebuilt to contain an amphitheatre, dissecting 
rooms and a fine museum. He amassed a splendid collection of 
anatomical and pathological preparations for use in his teaching: 
he was an avid collector also of ancient coins and medals, of mnie 
erals, shells and corals, and especially of books. His library was 
outstanding for any age. Ultimately after his death these collec. 
tions became the property of the University of Glasgow. When 
the Royal Academy was founded in 1768 Hunter was appointed 
professor of anatomy and lectured on anatomy to artists, 

William Hunter's practice, after 1756, was devoted principally 
to obstetrics, and he was the most successful specialist in this field 
in Great Britain during his day. Among his many distinguished 
patients the most distinguished of all was Queen Charlotte. She 
first consulted him during her first pregnancy in 1762, and he was 
named physician extraordinary to her majesty the same’year,” He 
attended her also during two subsequent pregnancies, He wasin- 
fluential, in the history of British obstetrics, through his opposition 
to the use of the forceps. But further than this, by virtue of his 
high standards of teaching and practice, obstetrics was removed 
from the hands of the midwives to become an accepted branch of 
medicine itself. 

William Hunter published three books. One, Two Introductory 
Lectures, published posthumously (1784), illuminates the charac- 
ter of his teaching. Another, Medical Commentaries (1763; 
Supplement, 1764) is of principal interest in that it contains de- 
tails of his controversies with the Monros over priority for the 
injections of the testicular tubules and for the discovery of the 
absorptive functions of the lymphatics, and with Percivall Pott 
over credit for the elucidation of the nature of congenital 
But he was really a man of one book, and his great masterpiece 
was the Anatomy of the Human Gravid Uterus, Linens 
Figures, an elephant folio published in 1774 as the only medi 
publication to be issued by the famous Baskerville press. Wi 
spent 30 years in its preparation, Jan van Riemsdyck made many 
of the drawings for the 34 plates, Robert (later Sir Robert) Strange 
prepared some of the engravings, and the book has rarely i 
excelled as an anatomical monograph. William published a 
dition to his books a ‘small number of scattered essays ii ii 
histories, dealing principally with the circulatory, the skeli j 
the reproductive organs, Other subjects covered were em at 
sema, the cellular membrane, the pupillary membrane, rnc 
murder, the lacrymal ducts, a description of an animal from TA 
and so forth. eted @ 

John Hunter, in contrast to his brother, never poet nh 
course of studies in any university, and, as was often cus! 
for surgeons during the 18th century, he never attempt 8 
come a doctor of medicine. He first went to London in 77 
assist in the preparation of disseétions for the course © ey 1 
which William had begun to teach two years before, am 
winters he continued to learn anatomy in his brothers ery fO 
rooms. In the summers of 1749 and 1750 he learned Sen became 
William Cheselden at Chelsea hospital, and when Chesel A is 
ill may have become a pupil at St. Bartholomew's in 175% 


$ 4 
said to have become a surgeon’s pupil at St. George's in arat St 


become house surgeon at St. George’s in 1756, and 
member of the Corporation of Surgeons in 1768. A > 

Like William, John devoted great energy to teaching some 
his second year in London he is said to have superint : 


was admitted $ 
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of his brother’s pupils in practical anatomy, and he is reputed to 


ae assisted him in lecturing after 1754. In Ae Nei interests. He expended apparently boundless energies on anatomi- 


; : 3 cal, pathological, biological icalíinyestigati i 
of'anatomy at Surgeon’s hall. X pathological, biologica! and even geological investigations. His 
Pa He a his gis private Het” aig chine first anatomical studies were made when he was still in William’s 
and practice of surgery in the early 1770s and continu Saas es school. When he was on the military expedition to Portugal he 
fil170. In addition, he had teaching duties from 1768 Bae acquired considerable knowledge of gunshot wounds and inflam- 
George's (to which he had been elected surgeon’ in u D 4 mation, but also studied digestion during hibernation in reptiles. 
these included taking house pupils. - His various student cl aay Atter 1772; when he moved to a house at Earl’s Court, he kept a 
nany who were later to become famous in their own ri teas a small menagerie at his residence for the purposes of study and ex- 
ohn Abernethy, Anthony Caviide ik tight: Edwa perimentation: hedgehogs, bees, leopards, blackbirds, to name only 
Jenner, d Willia. Blizard y , Henry Cline, Astley a few of his varied animals, He did not confine his experimental 
Cooper anc ‘ l cae sie es rtd the British, and Philip studies to lower animals; in an attempt to demonstrate that gonor- 
Syng Physick, Jo af ails and John Shippen among the Ameri- rhea and syphilis are manifestations of a single disease he inocu- 
had terete 5 eit a a lecturer, he was far lated himself and contracted syphilis, and there are some who 
less a m ; A ye is i y spilled from his mind faster believe that this caused much of the illness that he suffered during 
than the wor i from o ongue or his pen, and his use of language his later years. 
was far radnik er: bee pone s. Yet the range of his in- He enjoyed due recognition for his discoveries. He was elected 
terest and ae e widely various aspects of medicine and a fellow of the Royal society in Feb. 1767, three months before 
natural history, his avea curiosity and his penetration of thought William. He was Croonian lecturer at the Royal society from 1776 
were such that he could not fail, no matter what the manner of to 1782; he received the Copley medal, the highest honour in the 
hisstyle or delivery, to be highly stimulating to his students. Like Royal society’s award, in 1787, and was elected to membership in 
William, he became a collector, and amassed a collection of well the American Philosophical society in 1787. 
over 10,000 anatomical, pathological and biological specimens. By The full diversity and depth of John Hunter’s investigations will 
his will, his collection was after his death offered for sale to the never be known. Only a small proportion of his work was pub- 
government. The government purchased it in.1799; the Corpora- lished during his lifetime, and after his death the major part of 
tion of Surgeons became its custodian, and when the corporation his manuscripts was destroyed by his brother-in-law, one of his 
was constituted as the Royal College of Surgeons in 1800 the executors, Everard (later Sir Everard) Home, who claimed that 
Hunterian collection was among its most important assets. The he destroyed the papers on Hunter’s directions. They were not 
specimens were unfortunately mostly destroyed by enemy bomb- burned, however, until 1823, and there are many who believe that 
ing during World War II. Home plagiarized their contents before destroying them. 

From the time of his appointment in 1756 as house surgeon to The accusation of plagiarism was first made by William Clift, 
St. George’s, John excelled in surgery. In 1760, after an illness, Hunter’s amanuensis at the time of his death. Clift copied a 
he accepted a commission as surgeon on the staff of the army, and number of the original notes between 1793 and 1800, and his 
accompanied the expedition against Belle-fle-En-Mer in 1761. He copies are published in John’s Essays and Observations on Nat- 
returned to London in 1763 and practised surgery there until he ural History, Anatomy, Physiology, Psychology and Geology, 
died, He was the leading surgeon in London and, like William, which appeared in 1861 under the editorship of Richard Owen, 
had many distinguished patients. In 1776 he was named surgeon Clift’s son-in-law. ` 
extraordinary to George IIT; he was appointed deputy surgeon gen- There are fine portraits of both brothers, including one of Wil- 
eral to the army in 1786, and surgeon general and inspector gen- liam by John Zoffany, and one of John by Sir Joshua Reynolds 
eral of hospitals in 1790. His services to surgery were to some of which an equally fine engraving was made by William Sharp. 
degree similar to those of Williams's to obstetrics. He not only William remained a bachelor, his fiancée, Jane Douglas, having 
made specific contributions of great importance, as for instance died in 1744. John in 1771 married Anne Home, a poetess of no 
by the introduction of the high operation for aneurysm of the mean merit, who published her poems and wrote words for some of 
popliteal artery; he attained for surgery the dignity of a scientific Haydn’s English Canzonets. 
profession, basing its practice on a vast body of general biological ` Four children were born to Anne and John Hunter. Two died 
Principles, young; the other two, Agnes Margaretta and John Banks, sur- 

The range of John’s accomplishments was very different from vived, but both died without issue. y % i 
= of his brother. He published three books before he died: The The various differences already alluded to in the lives and ac- 
yee History of the Human Teeth, A Treatise on the Venereal complishments of the two brothers reflected very real differences 

isease, and Observations on Certain Parts of the Animal Oecon- in their personalities. William was in many ways a restrained per- 
my the Animal Oeconomy, like William’s Medical Commen- son, scholarly in outlook, frugal and very nearly ascetic in his 
‘ries, was not a unified book but represented a collection of habits and probably somewhat vain in regard to his social and pro- 
parate articles. These had either been previously published in fessional position. John, in contrast, was unconstrained, unbook- 
Petiodicals or would have been appropriate for such publication. ish, sometimes crude though often vivid in his expression, and 

addition, a fourth book, A Treatise on the Blood, Inflammation honest, unself-conscious and generous perhaps even to a fault. 
id Gun-shot Wounds was published posthumously in 1794, the His warmth and vitality found little counterpart in his brother. 
Me after he died. The rat on the teeth, the venereal disease While a sep ieee hea teres ee an Jom inne td 
and on i bring their early years in London, the brothers later, perhaps in part 
nd on the blood would each of them alone have sufficed to bring because of heir differences in temperament, drifted apart. Wil- 


im fame as an investi i illustrating, as each did erty 
faculties if pies br oer ea eet benefit of liam was not invited to John’s wedding in 1771, and relations be- 


Mittce, tween the brothers were finally G ia eai during 1780 
additi i- unications as a result of a public controversy between them over priorities 
Gibina oe published a a eee topics for the discovery of the nature of the uteroplacental circulation. 
Post-mortem digestion of the stomach (1772), air sacs in birds They never again met except once when J ohn gave surgical at- 
1174), production of heat by animals and vegetables (1775), ap- tention to William during the latter’s final illness. John did 
Si transmission of tinailp oe from mother to fetus (1780), od ae an his brother’s funeral and was not mentioned in Wil- 
s FON i 8 fiam’s will. 
Serre an in fishes (1782), descent oe eel : Yet for all their differences, they shared in common what was 
breed A e placenta (1786), secretion by (1787); struc- probably the key characteristic for their total accomplishment, 
d Pigeon (1786), extirpation of one ovary $ their complete and utter devotion to their work. They both died 
at work, William, on March 30, 1783, haying ten days before 
arisen from his sickbed to lecture; John, on Oct. 16, 1793, during a 
board meeting at St. George’s. William was buried in the vaults 
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of St. James’s, Piccadilly, and John in those of St. Martin-in-the- 
Fields. In 1859, through the efforts of F. T. Buckland, John’s 
remains were reinterred in Westminster abbey on the north side of 
the nave. William had reformed and refined the teaching of anat- 
omy in Great Britain, and had raised obstetrics to the rank of a 
respected medical discipline. John had not only established the 
principles of surgery soundly on a broad biological basis, but had 
also enriched many fields of natural history through his indefatig- 
able study and experimentation. The legacy of both brothers re- 
mained not only in their museums and their writings, but also in 
their vitalizing influence on anatomy, obstetrics and surgery, which 
is still felt. 

Brsrrocrapny.—S. F, Simmons, An Account of the Life and Writings 
of the Late William Hunter (1783), is the only biography of William by 
a contemporary. D. Ottley, The Life of John Hunter, in The Works 
of John Hunter, ed. by J. F. Palmer, 5 vol. (1835-37), is the most use- 
ful near-contemporary biography of John, G. C. Peachey, A Memoir 
of William and John Hunter (1924), contains the fullest and most 
reliable information concerning both brothers. 

W. R. LeFanu, “The Writings of William Hunter F. R. S.” The 
Bibliotheck 1:3-14 (1958), presents a bibliography of William's writ- 
ings. LeFanu, in John Hunter: a List of His Books (1946), presents a 
bibliography of those of John’s works which were printed in book form. 
No such accurate bibliography has been compiled for John's articles, 
but LeFanu in the List of Books gives references to the available lists of 
them. (J. M. 0.) 


HUNTER RIVER, a river of New South Wales, Austr., is 
290 mi. long. It rises in the Mount Royal range of the Eastern 
highlands and flows southwestward to the vicinity of Denman and 
then southeastward to reach the Pacific at Newcastle. The wide 
lower valley is continued inland by that of the Hunter's main 
tributary, the Goulburn river, leading to the low (1,600-ft.) 
Cassilis gap through the highlands. The drainage basin of these 
two rivers exceeds 6,000 sq.mi. The climate of the valley is both 
warmer and more humid than that of neighbouring territories. 
With generally good soils, the valley favours agriculture and espe- 
cially fruit growing. Vineyards, formerly more widespread, today 
specialize in the production of fine light wines. The rough country 
of the upper valleys is mainly devoted to the grazing of cattle, 
sheep and horses, and there is much timber cutting on the higher 
slopes. The scattered sawmills along the streams provide hard- 
wood timber for furniture-making and construction work. Dairy- 
ing is the main farming pursuit in the middle and lower valley, and 
wheat growing has given way to the cultivation of forage crops— 
maize (corn), hay and lucerne (alfalfa). 

The Hunter has eroded its valley in a structural basin of coal 
beds of Permo-Carboniferous Age, and rich coal seams outcrop 
in many places. When John Shortland discovered the river in 1797 
(naming it for John Hunter, the governor of the colony) he re- 
ported an exposure of coal near where Newcastle now stands. 
Working of these upper or Newcastle seams began as early as 
1800, and coal export was well established by 1850. The richer 
lower or Greta seams were discovered in 1886 and have long pro- 
vided the greater part of the output. The most important mines 
lie along the eastern outcrop of the Greta coals, south of the lower 
river between Maitland and Cessnock. Opencast working is 
carried on to the northwest near Muswellbrook on the upper 
Hunter. The seams are generally thick and relatively easily worked 
and the coal is of good quality, though often with a rather high 
sulfur content. Proximity to a good harbour (Newcastle) made 
coal shipment easy to oversea and Australian coastal markets. 
Labour troubles frequently checked development, but output in- 
creased steadily after World War II. Greater internal consump- 
tion, in industry and on the railways, and the growing use of oil 
fuel in ships caused a considerable falling off in exports. Though 
the Hunter river is navigable as far as Morpeth (25 mi. from the 

sea) it is little used for transport because of erratic changes of 
level. 

The valley is subject to severe flooding but dams have been 
projected for the purpose of controlling the flow of water and 
providing water for irrigation. 

See F. R. Mauldon, A Study in Social Economics: the Hunter River 


Valley (1927); Monographs of the Hunter Valley Research foundation 
(1958- )s (O. H. K. S.) 


HUNTER RIVER—HUNTING 


HUNTING is the seeking, pursuing and taking of ihe 
wild animals for subsistence, profit or sport. Hunting for x 
defined in Great Britain and western Europe as the taking trae 
wild animal by the aid of hounds that hunt by nose, In the Unit 
States and elsewhere, hunting refers also to the field sport of sh a 
ing small and large game. For bow and arrow hunting see Ran 
ERY. See also FALCONRY. For zoological information on vation 
animals see articles under their common names, as Antom, 
Deer; for occurrences see articles on continents, countries and 
states and provinces. 

The present article deals with the sport of hunting in its various 
aspects throughout the world, and is arranged as follows: 


I. Introduction 
1. History 
2. Controls 
II. Big Game Hunting 
1. Planning 
2. Methods 
A. North 
1 


America 
. Deer 
2. American Elk (Wapiti) 
3. Moose 
4, Pronghorn Antelope 
5, Caribou 
6. Bear 
7. Sheep 
8. Predators 
9. Wild Boar 
. Peccary 
. Musk-Ox 


1. Great Britain 
2. Northern Europe 
3. Central and Southern Europe 


1. Western Asia 

2. Central Asia 

3. China 

4. Southeast Asia 

5. Tibet and the Himalayas 
6. India, Ceylon and Burma 


1. General Considerations 

2. Principal Hunting Grounds 

3. Safaris 
E. Other Game Fields 
Shooting Smal] Game 

1, North America 

2. British Isles 

3. Game Shooting With Dogs 
IV. Hunting With Hounds 
. Stag Hunting 
Hare Hunting 
. Beagling 
. Otter Hunting nt 
. Fox Hunting in Great Britain 
. Fox Hunting in the United States 


I. INTRODUCTION 


1. History.—To early man, hunting was 
not only a means of obtaining food, but provide NTING 
necessities of life such as clothing and tools (see HU tain ani- 
FisHinG, Primitive). As a civilization advanced, R the 
mals were domesticated and new breeds develope pe pi- 
needs of man. Hunting at length became a privile Europe: 
marily indulged in by the landed aristocracy of Asia ign hunti 

As new areas were opened up in America and Africa, 490 
again became a principal means of survival, an 
in remote parts of the world. In the new areas, 
in North America from the end of the 16th century ee there W 
20th, there seemed to be an unlimited game supply g a did the 
much unnecessary waste. As populations inorena vedut t 
amount of hunting, and wild animal populations ibe 
a correspondingly quicker rate. When hunting was speci 
essary people turned to it as a sport, hunting a E 
tinction; the quagga, for example, once plentiful on i 
plains, is extinct. The bison, once innumerable in ding h 
only because a few survivors were formed into a breat also 
carefully preserved. Among birds the passenger PP od to ois 
American species and once common, has €n! 
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The process is continuing, notably in Africa. 
2, Controls.—Because game was being slaughtered indiscrimi- 
nately by market hunters and sportsmen, laws were passed in nearly 
every country to protect wild game. Limits were put on the num- 
ber of animals ‘that each hunter was entitled to kill, and licences, 
which bring in a substantial revenue, became part of modern game 
management. In the United States, for example, the federal gov- 
emment controls migratory game birds within the U.S. borders 
since these migrate not only from state to state, but between Can- 
ada and Mexico. Other game comes under the jurisdiction of the 
individual states, all of which have highly developed programs and 
trained staffs to enforce regulations covering hunting seasons and 
game-in-season bag and possession limits. Game again became 
relatively plentiful and even abundant in many areas where it had 
formerly become scarce. Similar game conservation schemes be- 
gan to'be implemented in India in 1860, in Africa at the end of the 
19th century and in eastern Europe in the years after World War 
IL In Britain; Scandinavia and the rest of western Europe the 
right to hunt is generally attached to the ownership of land, and the 
preservation of wild life is a function exercised or delegated by 
landowners. 
See also WILDLIFE CONSERVATION. (E: P. B.; W. S.) 


II. BIG GAME HUNTING 


The pursuit of large game (often at great risk to the hunter) 
and'the search for gold probably share the credit for drawing the 
majority of explorers into the unknown, and there can be no doubt 
that big game hunting has always exercised great fascination for 
mankind, 

1, Planning.—The sportsman should ascertain the best time of 
year for hunting. Quite apart from the question of health, should 
he visit the country at an unfavourable season he may stand small 
chance: of sport because of some peculiar local condition, for ex- 
ample, high grass which may prevent him from seeing anything. 
Another factor is water: as a rule this is fairly plentiful in any 
district where game is abundant, but at some seasons remains only 
in certain localities round which the game concentrates. Informa- 
tion on these points will be given by the game department of the 
country concerned, and the following information should also be 
obtained: (1) what stores and equipment can be obtained locally; 
(2) what means of transport is generally used between the pro- 
posed base and the actual shooting grounds; (3) whether this trans- 
port: is easily obtained, and how; and (4) whether trackers are 
available. Good maps: of the country are another essential item. 

The question of the most suitable firearms is largely a matter 
of Personal preference built upon experience, but generally speak- 
ing the best weapon for stalking (see Methods, below) is a rifle of 
the “magnum? small calibre type which develops a very high muz- 
ae velocity and so gives a flat trajectory, thus eliminating the diffi- 
culties of judging distance. It is always a mistake, however, to 
select a rifle that does not fire a fairly heavy bullet, as very light 
bullets are liable merely to wound without killing, and 150 grains 
is a fairly safe minimum weight. For dangerous game shot at 
close quarters the inexperienced hunter will be well advised to 
use a heavy double-barreled rifle of a calibre of about .470. Many 
experienced hunters use nothing but small calibre but the beginner 
an adopt. such methods when he has gained experience for him- 
self. Nearly all-big-game territories possess, in addition to their 
Conservation departments, private firms of safari organizers. Their 
Services, and advice on local conditions and technical matters, are 
Senerally relied upon by visitors. 

2. Methods.—The methods of hunting depend on the type of 
antiy in which the game is found, and on the size and habits of 

creatures themselves. In open country free from trees, game 
‘an be! viewed from afar; in these conditions a slow and stealthy 
*Pproach is necessary, use being made of every tuft of grass, rock 
T hollow as a means of concealment and attention being paid to 

direction of the wind. This is known as “stalking.” 
dense bush or scrub it is impossible to see more than a few 
Yards. Game in these conditions is come upon suddenly and the 
R chance: of getting a shot is to walk slowly and cautiously, 
Ver on the alert, This form of hunting has been described by dif- 
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ferent names but none is so graphic or realistic as the North Ameri- 
can’ “still hunting.” 

Some animals cannot be stalked or still-hunted, for instance big 
beasts that herd together, as do elephants, ‘They leave well- 
defined tracks, or spoor, in soft ground and a skilful hunter can 
follow their trail even on hard ground. This method is called 
“tracking.” 

Other animals inhabit, or retire to, patches of dense jungle so 
thick that it is impossible for a man to advance silently within 
shooting distance, Tracking and still hunting are out of the ques- 
tion and there the best chance of success is to drive the animal out 
into the open or along some path where the sportsman is waiting. 
This is done with the help of a number of men or dogs, or, in cer- 
tain parts of India, with a line of elephants—methods universally 
known as “driving” or “beating.” If, however, no form of help is 
available in ‘circumstances such as these, the only course for the 
sportsman is to wait in hiding over some spot where the animal 
will probably pass or return. Such a place may be a water hole, 
game trail, crossing point or a salt lick; in the case of beasts of 
prey, it may be a half-eaten kill. This waiting method is known 
as “sitting up,” or “sitting.” It should, however, be noted that 
sitting up over water or a salt lick is not generally considered 
a sportsmanlike procedure and it is prohibited by law in some 
localities. 

Another form of hunting which is commonly practised in pur- 
suit of deer is known as “calling.” It consists of waiting in hiding 
and making noises in imitation of the call of a female during the 
rutting season or else of the challenge of a male. In either case a 
male will answer and will gradually come right up to the sportsman 
believing him to be a possible mate or a probable antagonist. Call- 
ing deer is one of the oldest European hunting’ techniques, dating 
back long before the introduction of firearms. Much used by hunt- 
ers of roebuck in Germany and Austria, it has been successfully 
adopted by moose hunters in North America, (G. Bu.; X.) 


A. NortH AMERICA 


North America offers many opportunities for hunting, and the 
sport is popular, There are many types of hunting there, depend- 
ing on the type of game, the terrain, the climate, and the prefer- 
ences of the hunter. He may depend solely on his own devices and 
pursue his game on foot, and without the aid of dogs. He may 
travel by horseback, jeep or other motor vehicle; in some of the 
vast and remote hunting areas of North America a horse or jeep 
is practically a necessity. Airplanes are increasingly used to reach 
wilderness areas. Most hunting, however, is done within a mile or 
so of roads because of the difficulty of getting game out of remote 
country. This is unfortunate in a way because ina number of in- 
accessible areas game, such as deer, for example, becomes too plen- 
tiful for the food supply and the animals grow poor or die of 
starvation. 

1. Deer.—Deer are the most widely hunted big game animal, 
since they are widely distributed and thrive in areas close to civili- 
zation, The term is usually used to cover three species, white tail, 
mule and black tail. Moose, elk (wapiti) and caribou are also 
members of the deer family (Cervidae); they are discussed below 
under their popular names. 

The white tail deer are distinguished by their antlers; the main 
beams first grow upward and then project forward horizontally 
and the spines grow off them at the vertical; the mule deer and 
black tail deer have much in common and there is disagreement 
as to whether they represent one or two separate species. They 
are distinguished by the fact that the mule deer has a white rump 
and a black tip on the tail which is held down when running. The 
black tail deer raises its tail when running but the tail appears all 
black when it is down, Both have forked antlers, and the ears of 
the mule deer are particularly large. i 

White tail deer are generally considered an eastern deer, while 
mule deer or black tail deer inhabit the far west, but the ranges 
overlap in most of the western United States and northern Mexico. 
Mule deer are called black tail deer along the west coast where 
they are found from California northward through British Colum- 
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In the east, deer are usually found in thick pine growth, brush 
or dense forest undergrowth. “Jumping” a deer and placing a 
telling shot in this kind of country is difficult even for an experi- 
enced hunter. Still hunting is one of the most successful methods 
employed, but “sitting” (see Methods, above) offers other good 
opportunities—the saddle between two mountains, for instance, 
makes a natural crossing point for deer as well as other game. 
The successful hunter must always be conscious of the wind di- 
rection, for a deer may come within range if it does not scent 
the hunter and if it sees no movement. Hunters sometimes form 
themselves into groups, one group taking stands near known cross- 
ing points, while the other drives toward them. In a few areas 
in the east where there are swamps, or where hunting is for other 
reasons difficult, the law permits driving deer with dogs, though 
this is generally illegal. 

The same methods are used for hunting mule deer in the west, 
but there is more open country where the hunter can observe a 
great area with the aid of a telescope or binoculars, and there are 
greater opportunities for long-range shooting. When disturbed, 
deer seldom run straight and are inclined to circle. It is not un- 
common for a hunter, who has put up a deer in front of him, to 
find it later behind him. 

2. American Elk (Wapiti).—The American elk, a member of 
the deer family, at one time roamed most of the United States and 
southern Canada. Elk are now found primarily in the Rocky 
mountain region of the western United States, where in the fall 
they come down from the high mountains for wintering. A few 
have been reintroduced in the east, as in Virginia, but the numbers 
are small and there is no open season for them, Elk are hunted 
much in the same way as deer. A large bull elk may stand 60 in. 
at the shoulder and weigh from 800 to 1,000 Ib. Any of the high- 
powered medium calibre rifles (.25 cal. or above) are adequate 
for taking elk. 

3., Moose.—The moose is the largest of the deer family; an un- 
usually large bull will weigh from 1,400 to 1,600 1b., stand about 
75 in, at the shoulder and have an antler spread of up to 75 in. 
Moose are now found in a few of the western states of the United 
States and in Canada and Alaska. The Alaskan moose are the 
largest and darkest in colour, and one of the popular hunting 
grounds for these animals is the Kenai peninsula. Moose are not 
easily found; they travel fast and over long distances. Many are 
taken with medium-powered cartridges. 

4. Pronghorn Antelope.—The pronghorn antelope (Anti- 
locapra americana, a group distinct from that to which the African 
antelope belongs) are plains animals which at one time inhabited 
much of the plains area of the United States and parts of Mexico. 
hey became very nearly extinct and were reintroduced in many 
areas, where they remained fully protected until the herds in- 
creased to the point where hunting could be permitted. They mul- 
tiply rapidly and are a popular game animal in the far western 
nited States and north-central Mexico. 

The ‘male antelope averages about 100 to 120 lb. and stands 
bout 24 to 36 in. at the shoulder. They are exceedingly swift and 
offer a difficult target when running. At 100 yd. range a hunter 

will have to lead a crossing antelope by 10-12 ft. A good stalk 

will permit a standing shot at reasonable range, but without one a 

hunter needs an accurate, long-range rifle. 

5. Caribou.—In the 1850s the caribou (the name by which the 

North American species of the reindeer genus is known) were 
found not only in Canada, Alaska and Greenland but also in the 
northern part of the United States, including New England. Since 
then the southern limit of their range has moved northward and 
their numbers have decreased. There are several subspecies of 
caribou, depending largely upon geographical location. 

The caribou and the reindeer differ from other genera of deer 
in that the female bears antlers: They are also the most gregari- 
ous, roaming in herds as large as 1,000 or more. A large mountain 
caribou may weigh 600 or 700 lb., the woodland caribou a little 
jess and the barren ground caribou of the far north only about 300 
lb. Caribou are hunted in Canada and Alaska, the woodland and 
mountain caribou being the most interesting to unt and provid- 
ing the best trophies. 
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6, Bear.—North America has the two largest carni 
mals—Alaskan brown bears and polar bee As then 
imply, the range of the Alaskan brown bear is limited to the i 
slope in Alaska and the offshore islands. Brown bears are i a 
the most impressive of the North American big game anima y 
they are also the most dangerous, particularly. when na 
They may attack without provocation, and have great ‘powers of 
recovery, so the hunter should be equipped with a powerful ile 
Alaskan brown bears come out of hibernation in: May and the 
spring is generally the best time to hunt them. Kodiak Island is 
famed for its particularly large brown bears.: A brown bear ma 
stand 10-12 ft. tall on his hind legs and weigh in the neighbourhond 
of 1,500 lb. The claws may be four inches long, 

The only rival of the brown bear in size is the Arctic polar bear, 
An average male weighs nearly 1,000 lb., but individuals may be 
as heavy as 1,600 lb. In the 20th century hunting polar bears in 
Arctic America has become an increasingly popular sport, although 
it is an expensive one. 

During recent years, big game experts have come to the conclu. 
sion that the only difference between the brown bear and the griz 
zly bear is geographic. What is known as the brown bear lives 
near the coastal regions where a more bountiful food’supply, and 
possibly other conditions, result in larger growth. 

The bears that are found inland in Alaska (75 mi. from the 
coast) have been classified as grizzly bears for purposes of Boone 
and Crockett measurements. These bears are smaller, andia very 
large one would weigh not over 1000 lb. and measure not over 
84 ft. in length. 1 ule 

The grizzly bear has sometimes been referred to as the “silver 
tip” because some of them have grayish tips on the long hair of 
the upper parts. Like the brown bear, however, the grizzly, varies 
greatly in colour, Some are almost black while others are light 
tan. In most of the United States they have become almost & 
tinct, but a few are left in the Rocky mountain region and on the 
western coast of Canada, British Columbia is one of the favourite 
areas for sportsmen in search of these animals. 

The most common and most widely distributed bear on the 
North American continent is the American black bear, which is 
not as aggressive as its larger cousins. Its weight varies from? 
to 500 lb. In spite of its size and the fact that it sometimes 
close to civilization, the black bear is not easy to find, for it a 
good nose and sensitive ear, The best time of the year to hunt 
black bear is in the spring, during the early berry season. hate 
of the difficulty in finding them, hounds are frequently used fo 
tracking. tain big 

7. Sheep.—Mountain sheep, of which the Rocky Mountain ihe 
horn is probably the most widely distributed, are found in á 
western North America mountain regions from Mexico to i i: 
tic circle. The white Dall sheep is found primarily in Alasl ambi 
the dark-coloured Stone sheep ranges from British Col 
northward into the Yukon. foxes and 

8. Predators.—Common predators include coyotes, 1. 
bobcats. Dogs are sometimes used to hunt them, but wounded 
also employed; in the latter case, a sound akin to that ofa 
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On rare occasions jaguar and mountain lions (ana ed, mt 
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ever, and a too aggressive dog is apt to s 
oneof these animals. The jaguar, one of the highly P region d 
in America, is occasionally found in the southwestera own 25 
the United States but more often in Mexico where et of Mesio 
el tigre. It is hunted successfully on the west co2s and i 
and’on the eastern gulf coast in the region of Tampico as 
found in southern Mexico in the states of Campeche, rica. 
Chiapas. The jaguar is also hunted in South one olivia The 
hunting is to be found in Colombia, Brazil, Peru and 
best time to hunt jaguar is during the winter months. sof North 
At one time mountain lions were found in many af theit forme 
America but they are now extinct throughout much 0 


range. They are found in greatest numbers in the Rocky mountain 
region, from the southern part of the continent up into Canada, 
Vancouver Island seems to have a particularly high concentration 
and it is there that they have been known occasionally to attack 
humans, although they are generally considered to be somewhat 
cowardly. When one is cornered, or treed, it is advisable for the 
hunter to maintain a safe distance, 

9, Wild Boar.—Although the European boar, sometimes called 
the Russian boar, is not native to America, there are some in the 
United States since they were imported for hunting on large private 
estates and later escaped to the wild; they can be hunted in the 
area of Newport, N.H., in Monterey county, Calif., and in Graham 
county, N.C., and Monroe county, the adjoining area in Tennessee, 
There are closed seasons in Tennessee and North Carolina, where 
hunts are closely regulated, but none in California and New Hamp- 
shire, Locating a wild boar is difficult without the aid of dogs or 
of a guide who knows the country. Wild boars are largely noc- 
turnal, and during the day retreat into cover: At dawn they are 
sometimes found feeding in the open, In California they are 
hunted from horses or jeeps, or on foot. A hunter sometimes 
walks or rides along the ridges in the early morning looking into 
canyons on either side. If he sees nothing before 9 a.m. the hunt 
is finished for the day, for by that time the boars have sought 
cover, An unusually large boar may weigh as much as 500 lb. 
Boars are formidable beasts and can be dangerous at close quar- 
ters, 

10. Peccary.—The peccary, known also as the javelina, wild 
pig or musk-hog, is not a member of the swine family although 
it resembles a pig in many ways, roots withia piglike snout and 
grunts like a pig.. It is small in comparison with the wild European 
boar, and is native to America, There are two subspecies, the 
collared peccary of the southwestern United States and Mexico, 
and the white-lipped peccary of the Central and South American 
jungle regions, A good-sized collared peccary will weigh about 
50 Ib., while the white-lipped peccary may weigh closer to 75 Ib. 
Collared peccaries have been considered primarily a desert animal 
and they thrive under desert conditions, However, they have 
been noted ranging up into the pine region of Arizona. 

Peccaries live primarily in caves and are gregarious creatures. 
With their sensitive noses and ears they are difficult for the hunter 
to find, The collared peccary travels in herds of about ten, but 
the white-lipped peccaries are customarily found in great numbers 
and it is not unusual to find 50 or more in one group. If the wind 
is right the hunter may smell or hear them before sighting them, 
and can then stalk them, 

11, Musk-Ox.—The musk-ox is a shaggy wild ox of arctic 
America, The Eskimos have hunted it intensively for food and 
clothing and it is feared that the herds face extinction, although 
tigid protective measures have been instituted. (E. P. B.) 


B. EUROPE 


_ 1, Great Britain.—Great Britain’s only true big game animal 
is the red deer, The hunting of stag with hounds by mounted 
hunters (see Hunting With Hounds, below) was formerly called 
unting at force,” and in the 20th century it continues in parts 
of England. On the open mountains of the Scottish highlands red 
ler are stalked with the rifle. ‘The stalking season begins at the 
nd of September and lasts three weeks, ending when the rut (mat- 
ing season) begins, since it is not customary in Great Britain, to 
€ game at any season of the year when mating or breeding 
occurs. In woodland areas of the British Isles fallow deer and 
Toebuck are stalked with the rifle, The method generally used 
is similar to American “still hunting,” but since World War II 
Some British sportsmen have adopted the German hochstand 
t hnique, in which the hunter waits on a platform erected in a 
tee to ambush animals passing below. 
_ 2. Northern Europe.—In Scandinavia the game to be found 
gaudes reindeer, red deer, roe deer, European elk and bear. Of 
sese the elk is probably the most important and, in Norway, it 
* more widely distributed than any other species of big’ game. 
its habitat includes all the larger areas of coniferous forest, but 
isa great wanderer and will on occasions invade districts where 
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it has been previously unknown. Elk are hunted either by still 
hunting or with special hounds which run them to bay. 

The European reindeer is of the barren-ground type, being 
smaller in the body than the woodland types of Canada and Alaska 
and carrying long, slender horns which show less palmation than 
those of the North American caribou. In former times reindeer 
were very widely distributed throughout the whole of Scandinavia, 
but after mid-20th century they were found only on the mountain 
plateaus above timber line; in summer they prefer those mountains 
where there are plenty of snow fields. 

Red deer are not very widely distributed in Scandinavia, existing 
only along the western coast of Norway from Bokn fjord in the 
south to Namdal in the north, and in a few other scattered areas. 
The only localities where they are found in any numbers are the 
two islands of Tustna and Hitra. Bears still exist, but in such 
small number that they are negligible from a sporting point of 
view. Polar bears, however, are hunted on the arctic ice fields of 
northern Norway. 

Much of the big game of central and southern Russia has been 
exterminated, but some of the best hunting grounds of the future 
may lie in northern Russia in Europe and Siberia in Asia, From 
Scandinavia to the eastern coast of Siberia, elk and reindeer are 
to be found. Farther north reindeer exist everywhere on the tun- 
dra and they are particularly common on the Kola peninsula and 
the island of Novaya Zemlya. 

Other species of game to be found in Russia are lynx and bear, 
both of which are plentiful, while big gray timber wolves are ubiq- 
uitous and follow the elk. Polar bears are fairly common in the 
northern parts of the island of Novaya Zemlya and walrus may 
sometimes be encountered on the ice floes. 

3. Central and Southern Europe.—The magnificent red deer, 
brown bear and roebuck that formerly inhabited the reserved for- 
ests of central Europe have been sadly depleted. In the Carpa- 
thians game still exists in considerable numbers. Chamois, red 
and roe deer run large in these mountains and it is probable that 
better heads are to be found there than anywhere else in Europe. 
Similarly Tirol has been less affected than the lower lands, Cham- 
ois are to be found in the Alps in fair numbers, although all the 
best districts are preserved. 

In Spain the big game are brown bear, red deer, chamois and 
Spanish ibex, the latter a magnificent creature very strictly pre- 
served. Red deer are found in the forests of the Sierra Morena 
and Andalusia, Bear are very scarce and are confined almost en- 
tirely to the Pyrenees and Cantabrian mountains in the north, as 
are the chamois or izards. These are somewhat smaller than the 
chamois of Tirol, both in size of bodies and heads, 

In the Balkans game has been carefully preserved. Yugoslav 
red deer are probably the finest in the world, and possibly the most 
expensive to shoot. The country also supports fallow and roe deer, 
ibex and bear. 

The Sardinian mouflon offers the sportsman of moderate means 
an opportunity to hunt big game. It inhabits the higher moun- 
tains, especially the Gennargentu mountains, and good heads may 
still be obtained although they are becoming more scarce every 
year. This handsome wild sheep is also found in Corsica. 

In the Federal Republic of Germany hunting is strictly con- 
trolled both by statute and custom. The chief big game animals 
are red, fallow and roe deer and wild boar in the forests, and ibex 
above the snow line. The regard in which such animals are held, 
and the ceremony which attends all hunting in Germany, ensures 
that sport of a high order is maintained, although it is necessarily 
limited. Similar comments apply to the Belgian Ardennes and 
the undulating woodlands of Maastricht, Neth. France and Italy 
possess the same types of game as Germany but have failed to con- 
serve it. In Italy progress is being made on a code of conduct 
designed to eliminate undesirable competition among sportsmen 
for the necessarily restricted game stock. (G. Bu.; W. S.) 


C. Asta 


Asia contains greater variations both in climate and physical fea- 
tures than any other continent and, although its big game may not 
be quite so numerous either in species or actual numbers as those 
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of Africa, it offers unique attractions to the big game hunter. 

1. Western Asia.—Mouflon, similar to the Sardinian species 
but larger, are to be found in the mountains of Asia Minor, while 
the Russian Caucasus provides some of the most difficult yet 
splendid sport in the world. In the higher ranges lives a fine wild 
goat, the West Caucasian tahr (tur), which in the east gives way 
to the East Caucasian tahr, an animal that carries horns very 
similar to those of the Himalayan bharal, or wild blue sheep, but 
that has a short beard and is a true goat. In the wooded valleys 
may be found the maral, a magnificent specimen of the red deer 
species almost as large as the American wapiti. The pasan, or 
Persian wild goat, inhabits the Caucasus, the ranges of northern 
Tran down to Baluchistan, and the hills on the Indian frontier in 
Sind, where it is known as the Sind ibex. 

In Iran, tigers live in the low-lying forests to the south of the 
Caspian sea and probably farther east as well, while the maral 
of the Caucasus extends well into Iran. The mountain ranges hold 
at least one variety of wild sheep, which is very similar to the 
Indian urial but slightly larger in body and with a much finer head, 
and the plains carry several varieties of gazelle. Leopards are com- 
mon in many parts. Mesopotamia offers little hunting, although 
gazelle are found in the desert. A species of ibex inhabits the 
mountains of the Sinai peninsula, and possibly extends farther in- 
land, while specimens of the Arabian oryx can be obtained from 
Aden. The Arabian tahr inhabits the mountains of Oman and 
gazelle are found in the desert. 

2. Central Asia.—The whole of this vast area is a good hunting 
ground, In the higher ranges are wild sheep with widely sweeping 
horns, Of these the Ovis poli (Marco Polo’s sheep) of the Pamirs 
is probably the best known and certainly carries the longest horns, 
although they are not so massive as those of the Ovis karelini of 
the Tien Shan, or of the Ovis ammon of the Altai, which has the 
most massive horns of all. The range of these central Asiatic wild 
sheep is large, extending right through Manchuria to Kamchatka, 
and different species and subspecies exist throughout the moun- 
tains and hills of Manchuria and northern China. Southward, on 
the plateau of Tibet, they are represented by the Ovis ammon 
hodgsoni (Tibetan argali), the ammon of the Indian sportsman 
and the nayaur of the Tibetans. Tbex range from the northern bank 
of the Sutlej river through the Himalayas, Karakorum and Pamirs, 
to the Tien Shan, the biggest heads being found in the north, 

3. China.—In the mountains of northern China wild sheep are 
found, and tigers extend throughout the forests of eastern China 
from Manchuria to the extreme south. There are strong grounds 

for belief that Manchuria is the original home of the tiger and that 
it later extended its range southward. At birth tiger cubs are 
woolly, indicating a natural protection against cold, and although 
tigers are found in the hottest jungles of India they dislike heat 
and their pads will blister when they are forced to cross open 
ground in the hot weather. The tiger is found in China, Thailand, 
Burma, India, Malaya and Indonesia. In southern China the for- 
ests and cultivation give way to uncultivated higher lands which 
culminate finally in mountains where game typical of southern 
Tibet, the bharal and the takin, are to be found. 

4. Southeast Asia.—Indochina holds, in addition to tiger, leop- 
ard and is probably the eastern outpost of the Indian elephant, gaur 
and rhinoceros. These animals all also exist in Thailand and there, 
too, may be found the curious Schomburgh’s deer with its widely 
spreading and many-pointed antlers, as well as a small representa- 
tive of the Indian sambar. This grand deer probably originated 
in India, for it is in that country that it attains the greatest size 
of both body and horn, but it has a very wide habitat, being found 

throughout the Malay peninsula, Indonesia and Borneo as well as 
in Ceylon. i 

5. Tibet and the Himalayas.—South of the Kunlun moun- 
tains lies the Tibetan plateau, the highest and most extensive in the 
world. Only one animal seems to be almost ubiquitous throughout 
Tibet and that is the bharal, or wild blue sheep of the Himalayas, 
regarded by some naturalists as the connecting link between sheep 

and goats. Tibetan antelope roam the Chang Thang, the desert 
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the Tibetan argali and Tibetan gazelle may be obtained, 
the lower districts to the east of Lhasa there are forests in 
hold Thorold’s d large d i which 

o! orold’s deer, a large deer very few specimens of which 
have ever been obtained by European sportsmen, Also in Tibet 
are small bluish bears and numerous wolves while in the 
bordering on the Himalayas, the snow leopard (ounce) and Tibet, 
lynx exist but are rarely encountered. 

The Himalayas provide magnificent stalking, the quarry 
in addition to those Tibetan animals already mentioned, ibex, r 
markhor and urial, while other game animals are goral, serow nd 
two species of bear, one black and one brown. The latter exists 
only in the higher ranges near the snow line and is a Variety of 
the brown bear of Europe. In the western Himalayas are to by 
found specimens of the Kashmir stag, a deer very similar to, but 
larger than, the red deer of Scotland, while in the east there isan 
isolated pocket of territory in the Chumbi valley which is the home 
of a still larger stag, the shou. į 

6. India, Ceylon and Burma.—India contains the oldest and 
best-known hunting grounds of all. Sportsmen had been accus 
tomed to shooting tigers there long before any big game hunter had 
set foot in Africa, The principal game fields are the Terai, a nar 
row belt of tropical jungle which runs along the foot of the Him 
layas from the Jumna river to Assam and which holds tiger, 
elephant, rhinoceros, sloth (or honey) bear, black Himalayan bear, 
sambar, or Ceylon elk, cheetah, swamp deer and other smaller 
varieties; the jungles of central India in which tiger, gaur (com 
monly called the bison), sambar and sloth bear are the most 
important big game; the damp and intensely thick jungles of south: 
ern India and the Mysore plateau where elephant, gaur and tiger 
are found; and the Nilgiri hills where there is a species of wild goat 
locally known as the “ibex” which is really a variety of tahr, As- 
sam and Sundarbans, the semiflooded delta of the Ganges, art 
the home of the buffalo, which was also common at one time in 
Madhya Pradesh, but which has become almost extinct in that dis- 
trict. In India there are some firms and government agencies 
that make a business of conducting visiting sportsmen on i 
ing tours, 3 n 

Burma is the best ground for elephant, gaur and tsine (banteng; 
q.v.), a wild ox akin to the gaur. Leopard abound in all the areas 
mentioned while the Indian antelope, or black buck, and 4 
exist in large numbers on the plains, especially in the al 
Bikaner and the Punjab. The big game of Ceylon is very sin 
to that of India except that tigers do not exist on the ie 
the horned or antlered game carry much smaller heads, i X 
elephants are almost invariably tuskless. (G. BUj A 


D. AFRICA 


1. General Considerations.—Although the game fields oft 
African continent were the last to be discovered they eat ji 
from the attacks of hunters more than those of pe. attacks, 
of the world, except some parts of North America. aO s 
however, have not been delivered by the man who shot oubtful 
and if sport alone had been the object of pursuit it aterial 
whether the number of game would have decreased very 4 
The settlers shot for the sake of meat and hides, Sid n 
commercialism entered into the question the fate of for the cot 
sealed. The Dutch settlers must be held responsible fo M 
plete extinction of the quagga (a kind of zebra) an Santry W 
extermination of game from the greater part of the carly elel 
lies to'the south of the Limpopo river. Similarly oe Tee alont 
hunters had much for which to answer. However, ‘me from bi 
has not been responsible for the elimination of big 87" tn wil 


areas of Africa. Colonization by European settlers nd thi at 
animals into country that was unsuitable for eee ace (0 the 
vance of civilization has been the most sbri A eleratt 
African fauna. The spread of industry and agricu al J up an 
by modern methods of forest clearance, have a a 
at unexpected speed, and a further element is t “a destroy 
native population newly possessed of opportuni so for not 
animals on a large scale, and in places eager to ©° wh 


sount 
ts tof Onm 


of profit. There are, however, gigantic trac 


of northern Tibet which has an average altitude of 15,000 ft., n 
unsuitable for colonization and in these areas 


and there, too, are to be found herds of wild yak. Farther south 
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flourish for many years if the game laws existing in most parts 
of the continent can be efficiently administered. 

The real wealth of Africa as far as big game is concerned lies 
inits wonderful variety of antelopes and gazelles. There are more 
than 60 different species, but no specimen of the deer tribe seems 
to be indigenous to the continent. A few red deer exist in northern 
Africa in the neighbourhood of Tunis, but it is probable that these 
were either imported or else are the descendants of some that mi- 
grated from Spain before the formation of the Strait of Gibraltar. 
Africa shares with Asia the rhinoceros and the elephant, but both 
African varieties of rhinoceros (black and white) are different from 
any variety of Asiatic rhinoceros. The giraffe and okapi are quite 
distinctive and peculiar to Africa, while the African buffalo, with 
all its varieties, is as distinctive as is the African elephant. The 
leopard is distributed throughout the continent and is similar to the 
Asiatic species, although an experienced sportsman can usually de- 
tect the difference in the skins. The lion reigns supreme among 
the wild creatures throughout the whole of Africa. 

Legal codes have been drawn up for the protection of wild life, 
but these are more easily devised than enforced. Several factors, 
apart from the vast distances common to most African countries, 
combine to make enforcement difficult. There are, for instance, 
different game codes in different territories and, except in those 
instances where major rivers or mountain ranges separate one na- 
tional territory from another, migrating game herds crossing the 
frontier may be in double peril because of conflicting regulations 
oneither side of it. These regulations define hunting areas, closed 
seasons and numbers which sportsmen are permitted to kill, but 
they necessarily vary from year to year. 

The lion, the leopard, the buffalo, the rhinoceros and the ele- 
phant have long dominated the imagination of hunters. They are 
raised to a class by themselves by the fact that to shoot them 
the hunter must risk his life. All of these animals are aggressive 
when threatened, and well able to take care of themselves. The 
lion, which traditionally has been the hunter’s most desired quarry, 
exists in diminishing numbers. Some ecologists believe that in the 
Africa of the future the lion may be in danger of extinction as a 
wild animal. The spread of farming communities has meant that 
lions, though they seldom become man-eating, have nevertheless 
become regarded as a menace to human life, and they are hunted 
down over ever widening areas, Elsewhere, tribesmen have freely 
employed their newly acquired means of destruction. Simultane- 
ously, the general contraction of game areas has reduced the num- 
ber of beasts on which lions prey, also restricting their habitat. 

The consequence is that few heavy-maned lions remain outside 
the Masai tribal areas (where, it is worth noting, the spearing of 
lions is a tribal custom and test of manhood). Lions remaining 
.tlsewhere are generally of inferior type, and of less interest to the 
Sporting hunter, Licences to shoot lion have been issued on a re- 
duced scale by several African administrations. À 

Much the same is true, and for similar reasons, of rhinoceros, 
except that the situation has been even more serious and for some 
years the decline in rhinoceros numbers has accelerated to a serious 
and even grave degree. Two further causes were the susceptibility 
of the rhinoceros to drought, which in the 1950s repeatedly af- 
fected rhinoceros-inhabited areas, and the market in powdered 
rhinoceros horn as an aphrodisiac for which high prices continued 
to be offered, k 

Leopards are now unevenly distributed over Africa but remain 
*much-sought quarry of big game hunters eager to pit their skill 
‘gainst the most cunning, and perhaps the most resolute, of the 
Major cats. In European and native farming areas where leopards 

ve become extinct the local populations of baboons have in- 
creased to a point at which they constitute a constant hazard to 
‘griculture. Cheetah are nearly extinct. Elephants maintain their 
number where their habitat remains undisturbed, though such 
àreas are decreasing. With the same reservations, buffalo also 
Maintain their strength and, being most formidable, do not invite 
Much attention from poachers. The remaining African animals 
Thich by tradition rank as game were in the past sought for the 
tophies provided by their heads, rather than the hazards which 

eir taking involved, Of the trophy game which inhabited the 
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forests, both the greater and the lesser kudu seem safe from the 
danger of drastic reduction. The hunt for the greater kudu con- 
tinues to be perhaps the most challenging of all safari enterprises. 
Sable antelope are rarer since they can be captured or killed more 
easily and their meat is valuable, especially that of the bulls. Roan 
antelope have suffered greatly through efforts to combat the tsetse 
fly by destroying game over wide areas, and have also suffered 
from poaching. The ecological position of the wary, forest-dwell- 
ing antelope, the bongo, remains obscure. 

Of the plains game, common giraffe have remained plentiful 
though some varieties have been reported to be growing rare. 
Populations of eland rise and fall periodically because the species 
is subject to rinderpest, but where their habitat remains their 
numbers are expected to be maintained too. Hartebeeste and 
wildebeeste (gnu) remain in great numbers. So do impala and 
Thomson’s gazelle, though there are fewer Grant’s gazelle. Zebra 
are much poached but the herds remain large. Fewer wart hogs 
were reported by the 1960s. Other animal life, such as apes and 
the lesser buck (bushbuck, reedbuck, steinbock and klipspringer) 
are not of interest to hunters who are principally interested in seek- 
ing trophies, 

The trophy motive has been much reduced since in modern 
households large rooms are seldom available for the display of 
heads, and in recent decades there has been a tendency for the big 
game hunter to use a camera instead of a gun. However, this in 
itself cannot be expected to have much effect on animal popula- 
tions, since it is not the sportsman but the poacher and the spread 
of civilization that are reducing the wildlife population in most 
African territories. (W. S.) 

2. Principal Hunting Grounds.—Northeast and East Africa. 
—Most northerly of the major game territories is the Sudan which 
has a great variety of hunting grounds, On the east the hills hold 
ibex, while gazelles and oryx are found in the deserts of Kordofan 
and Dongola and Barbary sheep in the barren hills, But the 
chief hunting grounds of the Sudan lie in the south, up the Blue 
and White Niles. There may be obtained specimens of the giant 
eland (Lord Derby’s) and the white rhinoceros, an animal which 
was once common in South Africa but is now unknown except in 
southern Sudan, northern Congo and Uganda. Elephants and buf- 
falo are both common but the tusks of the former and horns of 
the latter are not big in the Sudan. 

In Kenya, the most popular of the African big game fields, game 
may be seen in numbers to be encountered nowhere else in Africa 
in spite of the fact that the herds are not nearly so large or numer- 
ous as they once were. Every kind of country and climate is 
encountered in Kenya and each has its own fauna. Starting from 
the Indian ocean the first district is the coast belt, where game 
is plentiful but not so easily obtained as in other parts, The bag, 
however, may include elephant, buffalo, rhinoceros, eland, lion, 
bushbuck and some of the smaller antelopes. The next, and by far 
the most popular district, is the highlands which consist of great 
rolling plains interspersed with patches of bush and situated at 
an elevation of from 5,400 to 7,000 ft., in places reaching 9,000 
ft. A great part of this area has been settled by Europeans but 
nearly 11,000,000 ac. are permanently reserved for the Masai 
tribe. The eastern half of this area is a game reserve but the 
western half is the most popular hunting ground, and specimens 
of almost every variety of East African game may be obtained 
there. A very large portion of Kenya is taken up by desert, to the 
north of the highlands, where the game is confined to oryx, Grévy’s 
zebra, dikdik and Grant’s gazelle, which gives place to Sémmer- 
ring’s gazelle in the Jubaland region of the Somali Republic. 

Southeast Aftica—The real tropical African country is not 
found much in Kenya but covers an extensive part of Tanganyika, 
where there is nearly as much possibility of varied sport as in 
Kenya. Here is the land of the sable antelope, which extends 
right down through Malawi, Zambia and Rhodesia to the fron- 
tiers of the Kalahari desert, but for really big sable antelope An- 
gola is the best district. Zambia and Rhodesia formerly were 
fine hunting grounds and still offer a chance of big i kudu 
and roan antelope. Mozambique is heavily poached, but in the 
big swamps around the mouth of the Zambesi buffalo roam in 
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great herds. South Africa now has little to show in the way of big 
game, although the region of Zululand probably still offers the 
best chance for nyala and the Kalahari is the only place where 
gemsbok exists (see ANTELOPE). 

Western, West Central and North Africa—The west coast holds 
plenty of game but not nearly in such profusion as the east, and 
this fact combined with the doubtful climate prevent its attracting 
sportsmen in numbers. Further, the heads of animals run smaller 
as a rule than they do in the east, while elephants carry lighter 
tusks. The West African buffalo, or bush cow, is, however, a 
distinctive type which is found nowhere else. The immense tracts 
of Gabon and the Republic of Congo, the Central African Republic 
and the Republic of the (former Belgian) Congo are seldom 
visited by sportsmen other than professional elephant hunters, but 
bordering on the eastern boundary of the Republic of the Congo 
lies Uganda which is the district par excellence for elephant and 
buffalo, as well as that shy and retiring water antelope, the sita- 
tunga (see ANTELOPE). To the north the great Sahara desert is 
the home of gazelles, and in the hills of Morocco and near Algiers 
the sportsman who does not have time for a long journey has a 
chance of finding Barbary sheep. (G. Bu.) 

3. Safaris —Reliable safari organizations can be employed to 
make all arrangements for a safari into east or west Africa. Some 
short duration safaris (about ten days’ hunting) into equatorial 
Africa have also been established. Costs, on an all-expense basis 
out of New York, for example, range from about $2,000. Safaris 
into east Africa are generally set up for a minimum of about 30 
days of hunting. If the customer wants an all-around take of game 
or desires to go into the more remote areas, the safari organization 
will probably ask that he allow more hunting time. Hunting time 
may run to 60 or 90 days depending on the territory to be hunted 
and the game desired. There are no standard rates, but a safari 
into east Africa may cost the individual about $100 per day if there 
is one client per white hunter, less if there are two. 

With the exception of all-expense safaris, licences are an extra 
expense. The cost of both general and special licences varies, and 
regulations change from time to time. The safari organizations 
furnish information about the costs and the white hunters serving 
as individual guides assist in procuring licences and gun permits. 
The organization will also recommend, and often supply, guns of 
the special large calibre used for large and dangerous game. Camp- 
ing equipment, cooks, gun bearers, trackers, skinners and other 
services are generally covered by the fee. (E. P. B.) 


E. OTHER GamE FIELDS 


South America has little in the way of attractions to the big 
game hunter, the jaguar being the only animal worthy of pursuit. 
In Australia the only indigenous large animal is the kangaroo which 
is scarcely big game for the sportsman’s rifle; but in the Northern 
Territory there are herds of buffalo, the descendants of domesti- 
cated animals which escaped into the bush and have been wild for 
many generations. Some of the bulls carry quite good heads. 

New Zealand is very different and is a country of peculiar in- 
terest in that all its game has been imported. These experiments 
in importation have been most successful with the result that mag- 
nificent red deer heads have been obtained, and the following ani- 
mals seem to have become acclimatized: red deer (to such an 
extent that it has become a pest); North American moose and 
wapiti; chamois; Indian sambar; Himalayan tahr; Virginia or 
white-tailed deer. (G. Bu.; X.) 

III. SHOOTING SMALL GAME 


The field sport of hunting small game and game birds with a 
gun is known as “hunting” in the United States and Canada and 
as “shooting” in Great Britain, It is practised in most countries 
of the world, although what is regarded as game may vary from 
country to country. Sometimes game is defined as a product of 
the wild that is killed for meat; sometimes as an animal or bird 
that is hunted for sport or that state or other law specifies as 
legitimate quarry. 

1. North America.—In North America game usually is classi- 
fied as those animals and birds that can be hunted for sport, but 
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which are protected with a closed season for Part of the 
on which there is a definite bag limit. In some places ei 
bearing animals are similarly protected but hunting or 
these animals for commercial use technically removes them 
the small game category. Animals or birds that may legally 
hunted for sport but are not classified ‘either as game or y 
k as fur 
bearers are usually known as predators or vermin, © - 

Rabbits and hares probably are the most popular small 
animals in North America and the cottontail, the common US, 
name for several species of rabbit (q.v.), is the most Popular of 
these, in part because many hunters value its meat and in pat 
because it is relatively plentiful. Some states in the United 
States do not even class the rabbit as a game animal, and thoy 
that do allow relatively long open seasons. Dogs often are used to 
hunt rabbits and shotguns usually are the preferred weapon, 
Hunters should be aware that rabbits are the most important 
source of human infection with tularemia (q.v.), fi be 

In some parts of North America the brush rabbit and the swamp 
or marsh rabbit are popular game. Among the hares are included 
the snowshoe rabbit (varying hare), several jack rabbits and the 
large arctic hare. ù 

In many areas of North America gray and red squirrel rank 
second to the cottontail in popularity among hunters. A shy and 
elusive target, the squirrel tests the sportsman’s’ marksmanship 
and woodcraft. A .22 calibre rifle is preferred but shotguns also 
are commonly used. a 

Other North American small game include the prairie dog of the 
western plains, opossum, raccoon and woodchuck, Dogs are used 
to tree opossom and raccoon, both of which are hunted at night, 
In some states of the United States the raccoon is considered a 
predator and is unprotected. Both animals also have been trapped 
and hunted as fur bearers, 

The woodchuck, groundhog or whistler (French-Canadian f+ 
fleur), the North American representatives of the European mir 
mots, and the somewhat similar but smaller prairie dog requite 
superior stalking and shooting skill. Many dre bagged with 22 
cal. rifles but often longer range guns are used; high-velocity cat 
tridges are preferred and telescopic sights recommended, 

North American small fur-bearing animals’ include bade, 
beaver, fisher, marten, mink, muskrat, otter and weasel; et 
been trapped commercially for their fur and all have been hu i 
as small game or as predators. s 

Common predators include bobcat or North American w 
sometimes called wildcat, Canadian lynx, coyote, gray and te 
skunk, wolf and wolverine: ‘They are not classed as game reba 
the wolf and wolverine are protected in certain parts wes 
Winged predators include crow, owls and hawks, althoug , 
owls and hawks are protected, The great horned owl, ee 
(largest of the hawks), the Cooper’s hawk and the a iil 
hawk are not protected in all states because of their ay 
of poultry. ~ 

Upland Game Birds.—Upland game birds provide a) 
most popular sport for hunters (U.S.) or shooters bee 
ruffed grouse is a favourite, as are prairie chickens (SI grouse); 
grouse and sage hen), spruce grouse and blue grouse heer (Butte 
Other popular game birds include chukar and Hunga "1 Ameri 
pean gray) partridge, pigeons and doves, ptarmigan 40° Y 
woodcock. Quail, including bobwhite quail, mountain’ sports: 
ley quail and others, are widespread and attract many ý 
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of the 
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The ring neck pheasant, successfully introduced to Noe gait 
ranks high as a sporting bird. It is especially popular adi westo 
belt area of the north central United States and Ca ii 
the Great Lakes into British Columbia: Perhaps pee turkey 
regarded game bird in North America is the native k 
which conservation measures have preserved in nino States, 
for restricted shooting in most of the southern Uni (ŒE. P.B t 

(See also Game Shooting With Dogs, below.) © gus 

Migratory Waterfowl Shooting —The population © ype 10 
geese frequenting the U.S. fiyways has varied g0% ore pett 
century, yet, with the exception of rabbit shooting r species 4 
in the U.S. hunt wild ducks and geese than any © 
game. 


HUNTING 


Curtailment of legal limits and shortening of gunning seasons 
did not diminish the numbers of duck hunters, and there continued 
to be great pressures on the waterfowl populations. As in hunting 
upland game birds, however, the size of the bag should not be the 
gauge by which shooting success is measured; to the sportsman 
the number of birds secured is secondary to the pleasure of taking 
game in a sporting manner. 

Wild ducks were formerly sold in the commercial market, and 
spring shooting (when waterfowl were on the return flight from 
the south to breeding grounds) was legal. Widespread slaughter 
of ducks to supply the market, especially in the spring when it 
prevented natural reproduction that might maintain flocks, 
threatened to bring about their extermination. The imposition of 
protective measures, however, was complicated by the fact that 
migration extended across international borders. The great bulk 
of the wild ducks and geese nest north of the 40th parallel. The 
population of these birds, therefore, depends to a great extent on 
conditions found in the northern United States and also in Canada 
during the breeding, hatching and rearing seasons, and on the pro- 
tection of the ducks during these seasons. 

On March 14, 1913, the U.S. government passed a law forbidding 
return-flight or spring shooting of waterfowl, and on Dec. 8, 1916, 
atreaty was entered into with Great Britain providing for similar 
protection of the birds in Canada. A law was enacted on July 3, 
1918, to put the treaty into effect. From that date both spring 
shooting and the sale of wild ducks and geese were illegal. The 
act of 1918 was declared constitutional by the United States su- 
reme court on April 19, 1920. A similar convention with Mexico 
was concluded in 1937. 

Responsibility for carrying out provisions of the Migratory Bird 
treaty in the U.S. was vested in the fish and wildlife service of 
the department of the interior. This agency checks waterfowl 
populations to determine length of seasons and bag limits. Ducks 
inlimited, an organization of sportsmen, and other groups also 
promoted measures devoted to the conservation of waterfowl. 

; Wildfowl travel over well-defined flyways, and four such routes 
inthe U.S. are designated as the Atlantic flyway, Mississippi valley 
lyway, Central flyway and Pacific coast flyway. Certain shooting 
Seasons are assigned each of the states on these flyways. Bag, pos- 
Session limits and dates of open’ Seasons, as well as hours of 
shooting, all of which may vary, are fixed by the U.S. department 
of the interior. State game administrators have some options in 
the application of regulatory measures, such as acceptance of 
split seasons, Wildfowl hunting regulations for each flyway have 
been announced annually since 1948. 

Wildlife refuges established by the federal government in every 
Section of the U.S. proved effective winter resting places for the 
Wildfowl population. ‘These sanctuaries, where no shooting is per- 
mitted, aid greatly in the conservation of wild ducks and geese, and 
Provide future hunting opportunities. BR 

Different ways of hunting wild ducks are pass shooting, jump 
Sooting, timber shooting and shooting from a blind, a boat or a 
Dit, with or without decoys, On the Canadian prairies, in the grain 
Provinces, there is shooting in the stooks (stubble fields). The 
Most popular form of duck hunting is over decoys from a blind. 
€ shooter is concealed in a blind which may be in a lake or pond, 
‘long a shore line or in shallow water. Before the blind are placed 
ecoys of wood, rubber, canvas or other material. Wild birds, 
Passing over, notice the flock of “feeding ducks” and swing in to 
ed When the decoyed birds come within range, the funiei 
Ši. Some wildfowlers are extraordinarily skilful in using a cs 

to entice the wild birds into gun range. It is recommended that 
i retriever be in the blind with the gunners. There are various 
Ypes of blinds, all of which are made to appear as natural as pos- 

"© so as to lull the suspicions of the ducks. Boats may be dis- 
ised with rushes or otherwise camouflaged. Tidal water duck 
unters use a battery or sink box. Movement frightens waterfowl, 

experienced duck shooters are more careful about remaining 
tfectly still and having their companions and dogs do so mep 
dane their apparel and cover blend with the surroundings. mend 
0 ™ a sedge- or golden-coloured dog is not so noticeable as a blac! 

8; most experienced hunters, however, agree that stillness, rather 


a 
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than coat colour, is of greatest importance. 

Wild geese are more wary than ducks, They are hunted most 
successfully from pits or blinds with decoys. Along the Mississippi 
valley flyway, the pit blind is used almost exclusively, and is re- 
quired in some localities, Some of the finest goose shooting on 
the American continent is available in the wheat fields in the 
Horseshoe lake area of southern Illinois. (W.F. BN.) 

2. British Isles.—Grouse Shooting—The best-known branch 
of the sport in Britain is undoubtedly grouse shooting. Red grouse 
inhabit the high heather-covered hills of Scotland, northern Eng- 
land, Wales and Northern Ireland. Their presence made sporting 
rights over the moors an important commercial asset, and large 
sums are paid for shooting tenancies by sportsmen from many 
parts of the world. By systematically burning off old heather to 
encourage younger and more vigorous growth, the birds’ chief food 
supply can be greatly increased and the stock correspondingly 
multiplied. Large bags have been made as a result. Two exam- 
ples are 2,929 grouse to eight guns in a day in Lancashire in 1915 
and 1,070 in a day by Lord Walsingham alone in Yorkshire in 
1888. Such performances are unlikely to be repeated, or indeed 
attempted, again. 

There are two main methods of shooting grouse: driving and 
“dogging.” In driving, teams of beaters maneuver the birds over 
shooters who wait in camouflaged butts, or shooting stands, In 
dogging, the shooters walk across the moor in line, preceded by 
dogs which mark the birds. Driving is considered to give the more 
difficult shooting and also has an advantage in that the older birds, 
which tend to become sterile after their first breeding season, are 
normally killed first and “birds of the year,” being less strong on 
the wing and therefore slower over the guns, are left to form a vig- 
orous parent stock for the following season. Dogging remains, 
however, the accepted method of shooting grouse in many districts 
in which beaters are not readily available. 

Partridge Shooting—The same two methods are used in the 
shooting of partridges, but this bird mainly inhabits the grain- 
growing areas and sport takes place over farmland instead of moor. 
After World War II the mechanization of farming reduced the land 
labour force, and therefore the supply of beaters, with the result 
that more shooting has been done over dogs. As in the United 
States and Canada, many changes in farming practice proved to 
be to the disadvantage of partridge and other game, especially 
the early plowing-in of stubbles, which removes winter food sup- 
ply. The partridge population was thus much reduced in many 
areas. It seemed likely that gamekeepers, who hitherto did no 
more than protect partridges from attack by natural enemies and 
poachers, would need to rear some birds artificially. ‘This was long 
believed impossible, but it was successfully accomplished in Den- 
mark. By the 1960s a remarkable recovery had been achieved in 
the numbers of British partridges. 

Pheasant Shooting —In Great Britain, some sportsmen have felt 
that pheasants can supply sporting chances of shooting only under 
more or less artificial conditions. Preservation and artificial rear- 
ing are necessary to provide a concentration of birds, and, since 
gun dogs are not used in the same manner as they are in North 
‘America, the services of beaters are employed to put the birds 
over the guns at a height and pace to test the shooter’s skill, 
Pheasants were introduced to Britain by the Romans, and the 
British, in their turn, took them to North America, The pheasant 
is the one bird which is now common to all countries where shoot- 
ing is a recognized sport. 

Black Grouse, Ptarmigan and Capercaillie—Most of the shoot- 
ing of other game in Great Britain is corollary to the sport to be 
had with grouse, partridges and pheasants. Black grouse, or black- 
cock (q.v.), for example, are to be found in most places where 
there are grouse, and the methods of shooting the two species are 
identical. Ptarmigan, on the other hand, belong only to the higher 
ranges of grouse country or to deer forests. They provide uninter- 
esting shooting because of their tameness. Capercaillie, or caper- 
cailzie, may be found only in the neighbourhood of trees; the name 
is from the Gaelic “cabhar coille,” or cock of the wood, and it is in 
pine and fir woods that-this grouse makes its home. The birds are 
driven in winter, and give opportunities for high and fast shooting. 
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Snipe Shooting —Snipe are to be found on most grouse moors, 
but snipe shooting is a sport by itself, enjoyed wherever there is 
suitable bogland. The bird rises from the ground like a flash, 
twisting this way and that, and to hit so elusive a mark needs a 
quick eye and hand. Snipe shooting is a sport of the winter months 
in Great Britain, for the home-bred birds are joined by the migra- 
tions from the continent in November. The largest bags of snipe 
have been made in the Hebrides, but Ireland and Wales, especially 
the former, provide some of the best snipe ground, and in England 
there are possibilities of good shooting in Norfolk. 

Woodcock:-—Woodcock shooting belongs principally to certain 
localities on the line of the birds’ migration. As with snipe, large 
numbers of woodcock from the continent pass through the British 
Isles every autumn in a general direction from northeast to south- 
west. The shooting at Ballykine and its neighbourhood on the 
shores of Lough Mask in the Republic of Ireland is possibly the 
best in the world, Large bags are obtained in Cornwall, the limit 
of the line of flight in England, and in the west of Scotland, particu- 
larly the Isle of Islay, The difficulty of the shooting arises from 
the erratic movement of the bird when flying among trees. A 
woodcock in the open is a comparatively simple mark, 

Hares and Rabbits—Ground. game provides shooting which is 
variously regarded as sport according to the standards of the 
shooter. Hares, which are destructive to crops, have to be shot 
down but hare driving produces few opportunities for interesting 
work with a gun. (See Hunting With Hounds: Hare Hunting, be- 
low.) Rabbit shooting, however, may afford considerable tests of 
hand, eye and brain, for a rabbit gets to its top speed in an amaz- 
ingly small space of ground, and takes every advantage of cover 
and obstacle. The European rabbit, unlike the North American 
cottontail which normally nests above ground, lives in burrows and 
the main British methods of shooting rabbits are ferreting and lay- 
ing out. In the former, ferrets are put to ground in the rabbits’ 
burrows, or “buries,” and the animals are shot as they bolt from 
the holes. If the second method, that of laying out, is adopted, a 
day or two before the shoot, the gamekeeper goes the round of the 
buries with some sort of evil-smelling mixture, such as paraffin 
(kerosene) and tar, which he sprinkles into each hole. The rabbits 
leave their holes at night to feed, but do not return to them, object- 
ing to the smell. On the day of the shoot the rabbits are found 
lying out in the undergrowth, from which they are dislodged by 
beaters. with sticks, or by spaniels. 

Wildfowl—Sport with wildfowl (ducks and geese) must always 
be of an uncertain nature, depending largely on the weather. The 
worse the weather the-better, so far as the wildfowler is concerned; 
gales bring the fowl in from the sea to shelter, and frost confines 
the spaces of water where they can feed by night and rest by day. 
The shooter waits at dawn and dusk at certain points over which 
he knows the ducks will pass when flighting to and from their feed- 
ing grounds. A retriever is used to pick the birds in the dark or 
from the water into which they may fall. Duck hunters may use a 
“hide” or blind. Before World War II punt-gunning on the sea 
or in river estuaries was practised by a few amateurs and by pro- 
fessional hunters supplying birds for.market, A flat-bottomed 
boat carrying a heavy swivel gun was used. The fowl were shot 
sitting, or just at the rise from the water. ; 

Because little individual expenditure is involved in the conser- 
vation of the stock, wildfowl shooting is widely followed on both 
sides of the Atlantic ocean. (See also Guns, SPORTING AND 
TARGET.) (W. S.) 

3. Game Shooting With Dogs.—Sporting dogs have been used 
to find, point and retrieve game for centuries. The development of 
gun dogs to suit the needs of hunters, however, has covered a wide 
range of breeds and divergent hunting activities, embracing fox, 

deer, bear and rabbit hounds, the pointing breeds, spaniel varieties 
and the recognized retrievers. (See also Doc.) 

Only the Chesapeake bay retriever and the American water span- 
iel are distinctively U.S. breeds; the various other gun dog types 
have emanated from the British Isles or other countries, chiefly 

in Europe. Through selective breeding, adaptation and training, 
the dogs have been developed for, and have become proficient in, 
hunting. (See also Hunting With Hounds, below.) 
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Gun dogs are generally classified according to t] ey, 
the breeds. The group of pointing dogs iaoe menaa 
English setter, the most popular of these breeds; also the B; er and 
spaniel, German short-haired pointer, Gordon and Trish set 
the wire-haired pointing griffon, Weimaraner, Vizsla and Syne 
The sporting spaniels are headed by the English springer the 
cocker (both English and American breeds), clumber, field, Sw 
and Welsh springer spaniels.. The retriever breeds peri 
Labrador, Chesapeake bay, Irish water spaniel, curly-coated, fat. 
coated and golden retriever and American water spaniel, = 

In the United States gun dog in the main implies’ one of the 
breeds adapted to finding, pointing and retrieving game from wp. 
land and marsh. Pointers and setters unquestionably are most 
prominent, but all of the pedigreed sporting breeds have their ad. 
yocates. Thousands of dogs are bred and registered each yeanto 
supply demands as more and more hunters realize the effectiveness 
of agood dog. Under modern hunting conditions a dog is essential 
to find game and to avoid tiresome tramping in fruitless quests, 

Choice of a Gun Dog.—Breeds are developed especially for cer. 
tain work. Though such labels as “all-purpose” or “every-us" 
are applied to some breeds, these do not compare in performance 
with the specialized pointing dogs, the hunting spaniels and the 
recognized retrievers. 

If a hunter concentrates on upland game bird shooting—quail, 
ruffed grouse, pheasant, woodcock, prairie chicken, Hungaria 
partridge and valley quail—a pointer or setter is his best. choi, 
followed by such/less popular but warmly admired breeds as the 
Brittany spaniel (the only pointing spaniel breed), the German 
short-haired and the Weimaraner, If ducks are hunted in addition 
to pheasants and rabbits, a spaniel may best serve the purpose, 
preferably an English springer or a cocker. If- waterfowl shooting 
is preferred, with perhaps an occasional foray for ring-necked 
pheasants, the retriever breeds, expert in water work and able to 
do a satisfactory job on land as well, should serve effectively 
The Labrador, Chesapeake and golden retrievers are the most pop: 
ular of these varieties. Aiia 

The excellence of U.S. gun dog breeds may be attributed to the 
field trial sport—competitions for sporting dogs held under actual 
or simulated hunting conditions. Field trials enable ito 
evaluate the natural qualifications and refinements ofa perfori 
and select for breeding purposes individuals that can contribute i 
breed improvement. | Accurate ancestries are on recor baer 
stud books, and authentic information on a dog's winning an fyi 
ducing record in field trials is readily available. f 

The ultimate purpose of field trials is breed im ni 
development of improved gun dog performance In the sl ily 
field. The best shooting dogs, those that work ina manner rn 
satisfactory to the average hunter, are bred from the Dit 
trial stock. (See also FIELD TRIALS.) B onting 

While the type of gun dog preferred for various kinds a 
may differ, the important natural qualities to look for, 
the breed, are instinct to hunt, good nose, intelligence; able di 
stitution, nervous energy, good eyesight and hearing, tra ce, 
position, courage, and good conformation, style bee ig ati 
In the case of the pointing breeds, the instinct to pee My 
portant qualification. course 

The hunting dog must possess bird sense and hunt to thea 
chosen; should search upwind for body scent of omg 
quickly and accurately, be well-mannered and st dto paks 
shot. A pointing dog is expected to be staunch be false pith 
brace mate on sight or at command. He should ie Jeave be 
potter (waste time) on foot-scent, blink birds (poini pe hunting. 
fore the flush) or trail another dog with which he may eficient i 

Pointing dogs are versatile performers. 
hunting bobwhite quail in its native habitat; 
land, cornfield or swale; prairie chickens or H 


7 y 


Hie 


improvement, ot 


accepted standards of performance for 5 
differ, but this does not preclude a smart gun dog’ hi 
handle each satisfactorily. For example, the exper 

can select objectives that are the most 
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knows the habits of the game quested, and searches likely places 
depending on the time of day, character of cover and weather 
conditions. 

The various pointing breeds differ in their methods. Pointers 
and setters hunt at greater speed and wider range than the close- 
working types like the German short-haired, Brittany, Weimaraner 
andkindred types. Retrieving is an acquired art with these breeds, 
although predisposed, and for short-haireds and Weimaraners 
adeptness at water work is a desirable attribute. 

Individuals in the different hunting breeds naturally vary in abil- 
ity, It has been said the setter is relatively slow in learning but 
improves steadily with experience, whereas the pointer learns more 
readily and is usually more easily trained. Such generalizations, 
however, are refuted by many individuals of both breeds. It is 
true that the setter can take the cold and wet and punishing briars 
more unflinchingly than the pointer, thanks to his long-haired coat, 
but in burr-laden areas the same coat picks up the stickers. 

Most upland game bird hunting is done on foot. Consequently 
extreme range is impracticable and dogs are required to be sub- 
servient to the gun. In the U.S. south, however, quail hunting 
from horseback continues to be popular, though the number of 
places where it may be enjoyed has dwindled. For quail, the 
wide-ranging dog is referred to as a covey dog; the close-search- 
ing, keen nosed, adjustable single-bird dog is preferred in some 
situations. 

The use of spaniels in U.S. game coverts became popular in the 
late 1920s. The rise to popularity of the springer and cocker was 
coincident with the flourishing of the pheasant, for the methods 
of the spaniels proved particularly suited to hunting these birds. 
The pheasant’s trick of fleeing afoot, running off from the point 
of a setter or pointer, is circumvented by the spaniel’s method of 
quartering the ground ahead of the gun, covering all territory 
within ordinary shooting range at a fast, snappy pace. The spaniel 
springs his quarry and after flushing should immediately stop, as- 
suming a sitting position. He is expected to retrieve only on com- 
mand, It is essential that the spaniel be under control at all times. 
Most spaniels take to water readily and are what may be termed 
natural retrievers. 

The retrievers are specialists. The Labrador, golden, Chesa- 
peake and other retriever breeds have been bred, developed and 
trained to function in an important phase of bird shooting—the 
tecovery of dead and crippled game. Although the retriever can 
be used in spaniel fashion ahead of the gun, his proper work is 
always after the shot, When hunting feather or fur, the retriever 
walks at heel, sits upon order and, when game is flushed, goes to 
retrieve when ordered to fetch. The dog is expected to mark the 
downed game, and should seek the fall in a brisk, quiet manner, 
thoroughly quartering the immediate area around the fall without 
Unnecessary disturbance off the line. He should have a tender 
mouth and retrieve readily to hand. rig 

When working on waterfowl, the retriever’s place is in the blind 
or boat until actually ordered to go out. The fall of ducks should 

Noted and retained, for a requirement is the ability to mark 


Several dead or wounded ducks, then deliver each s Be an 


IV. HUNTING WITH HOUNDS 

In the British Isles, some parts of the United States and else- 
Where, hunting with hounds is a communal pastime which arouses 
much local enthusiasm. $ 
Re Stag Hunting.—In Great Britain the sport of stag hunting, 
omerly called “hunting at force,” entails the chase of deer by 
rsemen with a pack of hounds. It has been practised in this 
manner for more than 700 years. That it had its inception as a 
pareation of royalty seems obvious, and once orthodox rules were 
w Into effect, stag hunting became the most fashionable of noble 
aes, although fox hunting superseded it early in the 19th ees 
ow _It may be presumed that the first pursuit of the stag wit 
jing” hounds took place in France. ‘As a sport of the ae 
d Was brought to England by the Normans. ‘The monks an 
a 18y enjoyed the chase, hunting in great style with large retinues 

Servants, Because of the extent of their hunting proclivities, 
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they were severely criticized and rebuked by moralists for neglect- 
ing their teachings. They were later prohibited from owning 
hounds under penalty of imprisonment. William Twici, huntsman 
to King Edward II, wrote about stag hunting in Art de venerie (c. 
1314), as did Count Gaston de Foix in Le Livre de Chasse in 1387. 
Edward III, while engaged in a war with France, maintained 60 
couples of staghounds, which he took with him to the battlefields. 
The modern method of chasing the stag, buck and hind was de- 
veloped in the reign of Queen Elizabeth I, The queen’s privy 
buckhounds were kept by Lord Leicester at Kenilworth (1575), 
and, under the supervision of Ranger Pollard, the royal Devon- 
shire staghounds were kenneled at Simonsbath in 1598 and con- 
tinued to hunt until 1825. Of the 20th-century packs, their 
successors, the Devon and Somerset staghounds have the most dis- 
tinguished continuous history, including the period of World War 
II. When hunting returned to normal after that war, there were 
five packs of English staghounds and one of buckhounds (the dis- 
tinction being that staghounds hunt red deer while buckhounds 
hunt fallow), two of staghounds in Ireland and five in France. 
French conditions differ from those in Great Britain in that most 
of the hunting there takes place inside the forest, whereas in Great 
Britain pursuit involves galloping across open moorland, Some 
British packs hunt carted stag, which is never caught but returns 
in a horsebox to the hunt’s headquarters at the end of the day. 
This is in contrast with British fox-hunting tradition, which in- 
sists that the fox shall be genuinely wild and on its own familiar 

‘ound, 

o When World War II began, the British government encouraged 
the stalking and shooting of deer for food. This method, how- 
ever, could not be followed in the well-populated west country, 
and hunting with staghounds was resorted to in order to save farm 
crops from depredation by deer. The stag-hunting season opens 
on Aug. 10 and continues until Oct. 10, at which time the rut is 
due to begin and hinds (female red deer) are hunted instead of 
stags. Stags are again hunted for six weeks from the beginning 
of April, when they have regained their full strength. Only war- 
rantable stags, judged from the evidence of their antlers to be five 
years old or more, are considered fair quarry. The method of 
hunting, unchanged for four centuries, begins when the harbourer 
(a hunt servant) locates a warrantable stag in covert. A few 
hounds with special scenting powers, known as tufters, then hunt 
the stag into the open, where the main body of the pack joins in 
and the chase commences. 

2. Hare Hunting.—Hare hunting, in which hounds track by 
scent, is not to be confused with coursing (q.v.), in which pursuit 
is by sight. With mounted followers and hounds known as har- 
riers, hare hunting ranked second only to stag hunting in Great 
Britain until fox hunting displaced both; until World War II it 
still took precedence in the hilly west of England. James I (1566- 
1625) followed the sport keenly, if unethically by modern stand- 
ards, “live hares in baskets being carried unto the Heath.” In a 
letter to his son Henry, prince of Wales, he had this to say about 


hare hunting: 

I cannot omit heere the hunting, namely, with running houndes, 
which is the most honourable and noblest sort thereof; for it is a 
thievish forme of hunting to shoote with gunnes and bowes; and grey- 
hound hunting [coursing] is not so martial a game. 

William Somervile (1675-1742), poet of the chase, referred to 
the joys of hunting hare, and keynoted its fascination in describing 
the tactics of the quarry—‘“a thousand shifts she tries.” Somer- 
vile was an early advocate for “a diffrent hound for ev'ry diffrent 
chase.” In the France of the Bourbons, the grandeur of the chase 
was unparalleled. An example of lavishness is cited by records 
of sport in the preserves at Chantilly, the residence of Prince Louis 
Henri de Bourbon, There, between 1748 and 1779, registered 
game accounted for in the chase totaled 77,750 hares, 3,364 stags 
and hinds and one fox. The prince maintained 240 horses and 

cks of hounds. 
pare of the multitudinous maneuvers of the hare, all fol- 
lowers of this sport are able to see a large proportion of what goes 
on. Whether a man rides hard or little, “or not at all,” hare hunt- 
ing is considered a fascinating sport and an excellent school of 
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horsemanship for its followers. In addition, this sport is much 
cheaper to conduct than other chasing sports and requires smaller 
areas over which to hunt. 

3. Beagling.—The chase of the hare with hounds by foot fol- 
lowers is the oldest form of scent hunting organized as a sport. 
Xenophon wrote of it in Greece in 400 B.C. almost exactly as it is 
practised in Great Britain, where the word “beagle” is thought to 
derive from the Gaelic beag meaning “small’—the beagle being 
only about 14 in, tall. In the 20th century beagling increased 
rapidly in popularity both in Great Britain and the United States. 
Mechanization, resulting in the partial disappearance of horses, 
is doubtless an underlying cause. A contributory factor is its rela- 
tive cheapness. Since the hare is capable of much greater speed 
than the hounds, and is the wiliest of quarries, its successful foot 
hunting is the art of venery at its highest. In Great Britain when 
hare is the object of the chase, whether by harriers or beagles, hunt 
uniforms are green, not scarlet as for the fox. 

4. Otter Hunting.—Otter hunting is a sport particularly fol- 
lowed by enthusiastic fanciers of hounds who, when the fox- 
hunting and hare seasons are over, can enjoy the tracking of otter 
up and down the many streams in the British Isles. The season 
begins in mid-April and extends until about the middle of Septem- 
ber. Because of the wandering propensities of the ofter, the great- 
est difficulty encountered by the otter hunter lies in locating it. 
The otter starts its travels about midnight, and the earlier the 
hunter is afoot the more certain he is of being able to mark his 
quarry. It is necessary to strike his drag, or scent, and put hounds 
in the direction of his couch, a hole at the riverbank into which he 
may dive upon hearing the hounds. The scent is usually several 
hours old, and once hounds strike, there is the danger of their tak- 
ing a line heel way, that is, going in the opposite direction to that 
which the otter was traveling when it made its trail, Terriers are 
used to bolt (uncover) the otter if it is marked in a holt (temporary 
refuge), Otter hunting is an arduous sport, and in spite of the 
otter’s strong scent it often escapes hounds. The otter’s scent 
seems to be an unwanted one for unentered (young) hounds, and 
there is often difficulty in getting them to take it. Otter hunting, 
KEP organized sport with packs of hounds, is more than 800 years 
old. 

5. Fox Hunting in Great Britain —England is the home of 
fox hunting as a sport, and a lasting tradition has been established. 
Opinion varies.as to when fox hunting first became a recognized 
sport. In its inception, it was tried as an adjunct to stag and hare 
hunting, with the same hounds used to chase each quarry, The 
fox was looked upon as a lowly creature and hardly an object of 
high sport. But once fox hunting took hold, the fox had few ene- 
mies except hounds and became a cherished object of the chase. 

Authentic and complete hunting diaries depicting the true situation 
prior to the 18th century are nonexistent. Honours for maintain- 
ing the first pack of hounds used exclusively for hunting the fox 
seem to be divided between Viscount Lowther, Lord Arundel and 
Thomas Boothby, with respective dates 1660, 1690 and 1698. In 
1726 Squire William Draper devoted much of his time to fox hunt- 
ing, with the express purpose of reducing the number of “lamb 
killing” foxes in Yorkshire. The form of modern fox hunting took 
shape in the 19th century shortly after Hugo Meynell—“the father 
of the modern English chase”—started hunting; and it soon de- 
veloped into a national pastime. Whether in England or else- 
where, the traditional procedure is still observed and the proper 
kit worn, A fox hunt is conducted by the master, and, in theory, 
all who take part in it do so at his invitation even when they pay 
for the privilege. The hounds, generally 15-20 couple, are con- 
trolled by the huntsman, who may be the master himself but who 
is generally the senior paid servant of the hunt. He has two or 
three whippers-in to assist him in reconnaissance and in keeping 
the hounds together as a pack. Master, huntsman and whippers-in 
take precedence over all other riders to hounds. The huntsman 
controls hounds by voice, his calls being known as cheers, and 
by his horn—a copper tube about eight inches long, the two notes 
of which, though not loud, have a peculiar carrying and penetrating 
quality. A day’s hunting begins with a meet, at which the fol- 
lowers join the hounds, acknowledge the master and are frequently 
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offered hospitality by one of their number who ac i 
occasion. On the command of the master, Mona os forte 
draw (search) the covert, which may be woodland, patch be 
or field in which it is suspected that a fox may be, When fi 
is found, the fact being signaled by the cry of hounds “ie 
of the horn, the hunt begins and ordinarily proceeds to thes 
where the fox is viewed, a moment which is signaled bame 
a high-pitched cry. If a kill follows, the brush (tail), mask 
(head) and pads (feet) of the fox may be given as trophies by the 
master to any followers whom he considers to have acquitted ; 
selves so as to deserve the honour. The body of the fox is then 
thrown to the hounds. ung 

Fox-hunting uniform is usually a scarlet coat with white stock 
(cravat) and black velvet cap for the master, huntsman and 
whippers-in. Followers of sufficient prestige are invited to wear 
scarlet, with the individual buttons of the hunt, and top hat (the 
velvet cap being strictly the prerogative of those actively engaged 
in the control of hounds, though by modern usage women also wear 
it), Other followers wear black coats, with top hats or bowlers, 
In the case of some ancestral hunts run by noble'families the uni- 
form may be green, yellow or gray instead of scarlet, 

The entourage of a hunt includes among its lesser functionaries 
grooms, second horsemen (who ride relief horses for the master, 
his staff and leading followers), terrier men and earth stoppers. 
Of the last two, the former convey, either on horseback or foot, 
terriers which are sent down to bolt the fox should it escape into 
amearth (a fox’s underground den) or drain; the'duty of the latter 
is to ensure that the earths are temporarily closed on a hunting 
day to give the hounds the best chance of a kill. ‘The most fashion- 
able hunts operate in the midland counties lying around Leiceste, 
but hunting takes place all over England, Wales, Ireland and 
parts of Scotland from November, when the harvest is gathered, 
until April, when new crops begin to grow. Cub hunting, when 
the young entries (hounds new to the sport) are taught to hunt 
with the pack, is carried on in September and October.) 17 

Just prior to World War I, fox hunting reached a pe 
larity-as an English field sport. Horse and hound breeding h 
arrived at a highly developed state, and hunting itself wasinë 
organized and regulated by the Master of Foxhounds ‘ 
While the sport undoubtedly lacked the golden flavour of hunting 
as it was enjoyed during the Victorian era, it nonetheless attaimet 
certain other compensating attributes. When the county 
bilized for war in 1914, many nonsympathizers felt that the J 
knell of this amusement had ‘been tolled, but by ti = 
drastic measures, which included reduction in’ the num z 
hounds, hunting weathered the storm. { end t0 

An upsurge in interest following the war did not put ipand ja 
hunting difficulties. The changes in patterns of ownershi centatel 
conditions of rural England, begun prior to 1914, were ac “replaced 
Great landowners and their tenant farmers began to be menace 
by numerous small holders, and barbed wire became @ of F 
These threats to the sport were handled by the Master ot 
hounds association, whose members promoted the benefi me 
ing to both the countryside and the community: to combat 

The experiences of World War I helped fox hue carl 
some of the problems of World War II... In spite of the on 
of feed and other hardships, the government took the po a 
hunting on a vastly reduced scale served a useful mi vil 
sequently, with the assistance of the many sporting so with 
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hunt staffs consisting of men ineligible for service, and dla m, 
the aid of women, establishments able to-do 50 ¢ ‘at 
skeleton basis. i 

With the end of the war a section of the urban Png, M 
Great Britain initiated a campaign to prohibit fox mu s yide 
efforts encountered vehement opposition in the COU. anit 
this was strongly reinforctd with the return from 
of the more active hunters. It soon became ev! unting P% 
on the subject was running high, but the anti-fox when ti 
promoted a bill to secure the abolition of the sP° ogg the ti 
measure was debated in the house of commons © hed i 
was defeated. ‘Thereafter fox hunting rapidly pat about? 
after its wartime difficulties, By the 1960s there 
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recognized packs of foxhounds in Great Britain and Ireland, ap- 
proximately the same number there had been in 1939 on the eve 
of World War II; in 1885 there had been 191. (W.S.) 

é. Fox Hunting in the United States.—Barly History.— 
Contrary to general belief, fox hunting began awakening in North 
America at about the same time it did in England. A number of 
early settlers brought hounds, horses and hunt servants from Eng- 
land to America to carry on the type of sport in vogue at the time 
they left home. Authentic information as to when the first pack 
of hounds was devoted exclusively to fox is not more available in 
the U.S. than it is in England. There is evidence, however, that 
fox hunting of sorts was carried on in the colonies as early as 1650, 
following the arrival in Maryland of Robert Brooke. This man 
came from England in his own private ship with a pack of hounds, 
accompanied by his family and 28 servants. On the record, Brooke 
can be designated as the first known master of a pack of hounds in 
colonial America. His most important contribution to fox hunting 
was the Brooke hound, which has remained an entity and formed 
the basic breeding stock for such famous American hound strains 
as the Trigg and Walker, Whereas England developed fox hunting 
as a sport—its style, finesse and science—American fox hunters 
were the first to. ride straight cross country while following hounds. 
In England, hunting at the outset was the pastime of royalty and 
the landed aristocracy, who considered the sport a personal hobby 
requiring the finest. of clothes, good hunters, well-bred hounds and 
skilfully trained servants. Also, because the dictates of etiquette 
required a certain amount of dignity and restraint, all hunting pro- 
cedure was conducted according to rule. In America, while all was 
unsettled, untamed and unrestricted, the country and its customs 
not as yet having been defined, almost everything was done in indi- 
vidual and uninhibited fashion. 

When the sport spread from one locality to another, only the 
most casual notice was taken of how anyone else went about it. 
Had this not been the case, it would undoubtedly have taken many 
more generations for fox hunting to make real headway in North 
America, 

While fox hunting in England started as an exclusively upper- 
class pastime, it worked down democratically, eventually becom- 
ing a national sport, In America, on the other hand, there came a 
Period when attempts were made by certain groups to make of it 
a privileged sport, limited to a few select club members. Finally, 
in order to make of hunting all that it should be, attitudes were 
recast on a broader and more democratic basis. 

In 1742 Thomas Walker of Virginia imported a pack of fox- 
hounds from England and established himself as the master of the 
Castle Hill hounds, the only pre-Revolutionary pack to span the 
Years into the 20th century without losing its specific identity. Fox 
hunting became the favourite pastime of several presidents of the 
United States, cabinet members, justices of the supreme court, 
Senators, congressmen and high-ranking army and navy officers. 
George Washington devoted practically all his spare time to the 
chase, having learned the sport from his friend Lord Thomas Fair- 
ie who came to: Virginia in 1746. Martha Washington also 

lunted occasionally. Thomas Jefferson was a “keen hunter, as 
‘ager after a fox as Washington himself.” j i 

In 1766 the Gloucester Foxhunting club was organized in Phila- 
delphia by 27 prominent sportsmen and is important as the first 
Tecorded fox-hunting club established in America. Although it 
te disbanded in 1818, hunting continued in the neighbourhood of 

hiladelphia with increasing spirit, being conducted by many off- 

ot groups of the Gloucester. In New York city, fox hunting 
Was extremely popular before and after the Revolution. Many 
ee Newspapers carried accounts of hunting on Manhattan Island 
nen as Long Island, North Riding and Westchester Laan 
SH James de Lancey and Gen. Statts Long Morris maintaine 

E nown packs of foxhounds. ee York 

tty 1783 the St. George Hunt club was organized in nw Fr 

KG John Evers its first master. Evers had brought a pac 
England in 1768, Members of the club included George 
jchington, Alexander Hamilton, Charles Lee and John Jay. 
ot Evers died in 1807 Cadwallader D. Colden (mayor of New 
city, 1818) became master. About this same period in 
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New York there existed a Colonial hunt. Little is known of its 
make-up. During the period of the War of 1812, the Belvidere 
hunt was established on Manhattan Island by Edward and Rufus 
Prime, who lived at 1 Broadway. The Belvidere scheduled most 
of its fixtures at Cato’s Inn, 67th street and Third avenue. Fox 
hunting continued on Manhattan Island until about 1821. The 
population of the city at that time was 123,706. 

Other prominent organizations established in the 1800s included 
the Baltimore and Washington hunts, Among the Washingtonians 
who followed hounds in those days were Andrew Jackson, John 
Marshall and Roger B. Taney. In 1856 the Brooklyn Foxhunt club 
was organized by T. C. Carpendale. Henry W. Herbert, who 
gained fame as a writer under the pseudonym “Frank Forester,” 
was a member of this hunt, as was William T. Porter, who estab- 
lished the Spirit of the Times (1831), early American sporting 
newspaper. The Brooklyn Foxhunt club was disbanded in 1861. 

In Canada the Montreal hunt, founded in 1826, continued 
through the years to become the oldest organized hunt on the 
North American continent. The Toronto hunt was established in 
1843. By the second half of the 20th century Canada had more 
than 100 recognized hunts associated with the Master of Fox- 
hounds association of North America. 

Growth of Fox Hunting in the United States——Before the Amer- 
ican Revolution, fox hunting, as indicated above, was a hit-or-miss 
affair, most packs being trencher-fed (hounds being owned indi- 
vidually and brought together only when hunting). Though the 
Revolution interrupted the sport, some informal activity in it con- 
tinued. George Washington, for example, mentioned above as an 
enthusiast, often managed to enjoy a few hours of hunting between 
battles, according to his diary. Between the Revolutionary and 
Civil wars fox hunting was followed seriously by Americans, 
particularly the landed gentry of Virginia, Maryland and Pennsyl- 
vania. Hounds and hunt servants were imported from England, 
and much more attention was paid to formality than had been pre- 
viously. The Civil War halted this, however, only four hunts 
surviving, two in Canada and two in the United States. But im- 
mediately following that war enthusiasm returned, and the impor- 
tation of hounds and hunt staffs increased steadily. 

The formation of the Masters of Foxhounds association in 1907 
did much to stabilize hunting and improve it through organization, 
Territories were allotted to recognized hunts, hunt colours were 
registered, and type of country and preferred type of horse were 
listed. The period directly after World War I saw the establish- 
ment of many new packs, and the depression of the 1930s did not 
affect the sport seriously. Interest continued through World War 
II. But what wars and depressions could not destroy, prosperity 
seemed to threaten, The postwar increase in building meant the 
conversion of many large farms and estates to building develop- 
ments. Thus land through which the hunt had been accustomed 
to gallop, especially around the big cities, was lost to the sport 
and hunting was curtailed. On the other hand, there developed a 
newly born interest in parts of the west, midwest and southwest, 
in territories formerly given over to ranching. By the 1960s there 
were 90 recognized fox hunts in the United States. 

Differences Between Hunting in the U.S. and in England, —U.S. 
fox hunting, though it follows the etiquette and general rules of 
English fox hunting, has had to adjust itself to somewhat dissimilar 
conditions. In England the fox is protected, and the earths, drains, 
etc., are stopped (see above) during the night before a meet while 
the fox is out foraging. Furthermore England has fewer large, 
dense woodlands and swamps through which a horse and rider can- 
not penetrate. In the US. earths are not stopped, so the fox goes 
to ground more frequently than not, and most U.S. masters do not 
consider it sporting to dig out a fox except at the beginning of a 
run. Much of the territory is not negotiable by a horsé. Conse- 
quently the method of hunting is different; in many parts of the 
country a more rugged type of horse is preferred and hounds must 
be trained to be more independent and to hunt much more on their 
own than are the English hounds, which are far better disciplined 
and less independent. S 

Country —To a fox hunter the term “country” means topog- 


raphy of terrain and type of obstacle. There is the stone-wall 
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country of New England and upper New York state, for example, 
where the fields are small and the walls rough and often unjump- 
able except where they have been paneled with telephone poles 
called riders. Long gallops are few and checks frequent. A 
rugged, half-bred horse is preferred, one whose tendons will not 
suffer in heavy, muddy going. As a contrast, along the eastern sea- 
board and in Pennsylvania is the post-and-rail country, with great 
rolling fields enclosed in the familiar split chestnut rail fencing. 
These run from 4 to 44 ft. in height, so many are paneled with 
“chicken coops,” a solid board construction, wider at the bottom 
than at the top and shaped like a peaked roof. In this country the 
thoroughbred horse is usually preferred, as the going is much faster 
and not so rough as it is farther north. American fox hunters like 
timber jumps and find the hedges, ditches and banks of the British 
Isles terrifying, whereas the average British or Irish rider prefers 
a ten-foot bank to a three-foot barway. The modern wire fence 
bedevils the sport of both British and American enthusiasts, 
whereas the Australians train their horses to jump wire with com- 
plete aplomb. 

But though hounds and countries may differ, in the 20th century 
as in the 18th, fox hunting is still a question of pitting animal in- 
telligence against animal intelligence. Modern weapons have not 
been introduced. As in the days when the sport was the preroga- 
tive of kings and nobles, it is the hounds that do ‘the hunting, the 
field following along as best it may. 

“One-Gallus” Fox Hunters.—Another form of fox hunting which 
is strictly indigenous to the North American continent is that en- 
joyed by a very large number of individual, informal hunters. 
Often called night fox hunting, this sport, game or pastime might 
be described as a passive, “hill-topping” type of fox hunting—a 
fox race in which the only active participants are the fox and 
hounds with people sitting around a fire on top a hill in the moon- 
light and listening to hound music, Those who enjoy this pastime 
do so without ritual, equipment or style; all that is required is a 
foxhound. The respective owners of the individual hounds, who 
group them so as to make up a pack, possess a devotion to this 
form of recreation which cannot be claimed by many hard-riding 
foxhunters; viz., a knowledge and love of hounds. They know 
about hound breeding, hound development, what they do, how they 
run and how they speak to the line. Field trials include a U.S. 


During the fox race, an owner by listening carefully can single 
out his own hound and its position in the race by the manner in 
which the hound throws its tongue. The fox-race type of American 
hound has been bred for nearly 300 years, and many individualized 
hound strains have become famous, The most popular are the 
Walkers, Triggs, Julys and Goodmans, 

See also references under “Hunting” in the Index volume. 

(J. B. van U.; M. C. Sr.) 
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still preserve the traditions of recent times when they were self- 
supporting. By collecting and integrating these traditions and 
surviving folkways the anthropological field researcher often is 
able to reconstruct the mode of life of a given tribe when the peo- 
ple did live as independent hunters. 

‘This article is limited to the consideration of people who were 
gatherers of wild food as distinguished from those who produced 
at least a sizable fraction of their food by the domestication of 
plants and animals. For ages all human beings lived entirely by 
what nature provided but eventually some groups here and there 
began to supplement the available supply of wild food by the culti- 
yation of plants and the taming of birds and mammals. In histori- 
cal perspective by gradual extension of these practices agriculture 
and animal husbandry became the primary form of economy, Peo- 
ples may be characterized as pure hunters and food gatherers, pri- 
mary hunters, secondary agriculturists, primary agriculturists, 
secondary herders, primary herders, and finally populations whose 
entire support is by farming and stock raising. Thus in 1492 the 
Indian tribes of North America east of meridian 100° W, and south 
of parallel 45° N. were for the most part secondary agriculturists. 
Ina relatively small area comprising what are now New Mexico 
and Arizona, with a fringe in border states, the Indians were pri- 
marily agricultural, resorting to hunting for skins and a supplemen- 
tary food supply only. But much of what is now the United States 
and Canada was occupied by pure hunters and gatherers. The 
aboriginal inhabitants of Mexico, Central America and the Andean 
highlands north of latitude 35° were primarily agricultural, For 
the most part the lowlands of the corresponding parts of South 
America were secondarily agricultural. Below parallel 35° S., 
the aboriginal tribes were almost entirely hunters and gatherers of 
wild foods, In the old world of corresponding date (1492) pure 
hunters and gatherers dominated Australia, a few isolated areas in 
Siberia, Africa and southeastern Asia. Most of the Pacific islands 
approached a primary agricultural economy, supplemented by the 
gathering of wild foods. 

The term civilization implies (among other features) dense pop- 
ulations dependent on a well-organized integration of agriculture 
and animal husbandry, a form of living which had appeared in the 
valleys of the Tigris and Euphrates, the Nile and the Indus rivers 
by about 4000 B.C. (See AGRICULTURE, PRIMITIVE.) 

Density of human population depends upon the group’s mode of 
life. Under a pure hunting and food-gathering economy population 
must of necessity be sparse. It has been estimated that for people 
depending entirely upon food gathering and hunting there must be 
available from 7 to soo sq.mi. per capita according to climatic 
conditions, Since a hunting and food-gathering form of existence 
seems to have prevailed until about 10000 or 8000 B.C. and, if 
the minimum space required for such a mode of life be taken as 
7 sqmi. per capita and the earth’s surface as 50,000,000 sq.mi., 
it can be hypothesized that the total world population at that time 
could not have exceeded 7,000,000 persons. At any rate, great 
Populations pertain to modern times. Hunters and even fishing 
Peoples could not have maintained cities in the modern sense with- 
out engaging in extensive farming and stock raising. In fact 
Permanent towns were rarely possible, the family group being 
forced to move whenever the supply of food began to decline. The 
existence of large populations is fundamentally dependent upon 
farming and animal husbandry. r 

The recognition of definite rights over hunting grounds or fishing 
Waters is usually clearly established and poaching vigorously re- 
sented by the rightful owners, who are sometimes, however, pla- 
tated by a share of the spoil. The Eskimo may form an exception 
to this rule, for it appears that they have no strict division of 
unting territory. The rights of the individual or the hunting 
group over the game killed were sometimes definitely fixed in 
Primitive societies. Usually the man whose arrow first struck 

€ animal, or first struck it in a vital part, had first claim. In 
the Andaman Islands a pig belonged to the man whose arrow first 


Struck it, but a bachelor had to be content to see it distributed 
Y one of the older men, all the best parts going to his seniors, 
While he and his contemporaries received the inferior 

Magic plays a very important part in primitive 


parts. 
hunting and 
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fishing, and a man relies for his success on supernatural as well 
as natural means, while ill-success is ascribed less to lack of skill 
and inadequate weapons, than to failure in some preliminary ritual, 
or to the stronger magic of some rival force. 


PRIMITIVE INVENTIVENESS IN FOOD GETTING 
HUNTING 


Methods of hunting vary with the nature of the country and of 
the animal hunted, the ingenuity and inventiveness of the hunters 
and the materials at their disposal. The Australians had few and 
plain weapons before European contact: their traps and snares 
were for the most part, simple and obvious. They depended on 
their stone or bone-tipped spears, wooden clubs and missile club 
or boomerang. They stalked both emus and kangaroos, used pituri 
plant decoctions to stupefy emus at water holes, and exploited the 
curiosity of the bird by luring it on to a pitfall in which it was 
speared. The Bushmen of the Kalahari desert, south Africa, run 
an unwounded springbok to a standstill in the hottest part of the 
day, keeping the animal constantly on the move, preventing it 
from lying down, until, by reason of the hot sand getting between 
its hoofs, it sinks exhausted to the ground. The Eskimos pursue 
sea birds in kayaks, following them by the bubbles when they rise, 
and, by tiring them out, catch them by hand. They also run down 
fawns in the spring, driving them into deep snow, a method for- 
merly used by the Plains Indians for killing the floundering bison 
in winter. 

Disguise, Traps, Snares, etc—Patience and cunning of a 
higher order are seen in the devices by which the hunter conceals 
his approach and in the various nooses, snares, nets, traps, game 
pits and decoys found almost universally among primitive hunters. 
The Australian covers his head with waterweeds as he swims after 
waterfowl, or approaches the emu carrying a leafy branch to pre- 
vent the bird from noticing him. The African Bushman scatters a 
handful of dust over his head to make himself the same colour as 
the dry grass, or plaits a kind of saddle of grass, sticks some ostrich 
feathers in it and places it on his shoulders, holding up a long stick 
with the head curved to look like an ostrich. He imitates the 
actions of the bird, feeding, running, preening its feathers, and, 
always moving upwind, contrives to get as near as possible to the 
flock before discharging his poisoned arrow. Sometimes the imi- 
tation is too realistic, and the cock bird, resenting the advances of 
a rival, attacks the hunter. The North American Indians stalked 
deer disguised in deerskin, and put on a bison skin when stalking 
bison. Nooses, snares, traps and pitfalls are quite varied, and 
the peculiarities of the animal to be lured are carefully studied, 
human ingenuity being pitted against animal cunning. Firing the 
bush or prairie was a method of startling game, which could easily 
be trapped or knocked over in terrified flight. Fire formerly was 
used by African natives for elephant hunting. When a herd was 
discovered a large circle surrounding it was fired and the entrapped 
animals, crowded together, bewildered by the flames and blinded 
by the smoke, would be unable to escape. In North America the 
Plains Indians used fire in killing bison. 

Weapons.—Any stick or stone can be picked up at random to 
knock over birds and small game, but specially shaped clubs or 
throwing sticks are common, such as the African knobkerry and the 
Australian waddy, which developed into the more specialized trom- 
bash of the upper Nile or the Australian boomerang (g.v.). The 
Australian spear is often only a stick, with its end hardened in the 
fire, though barbs may be added, or stone heads fixed in with 
gum. The knife is a sharpened stone or is made of the leg bone 
of the emu, In Australia, as in arctic America, the spear is pro- 
pelled by the spear thrower to give greater range. — Except in Aus- 
tralia bows and arrows are universal among primitive hunters, 
varying according to the skill of the maker, the materials at his 
disposal and the prospective victims. The blowpipe or blowgun is 
more silent than bow and arrow and, with its poisoned darts, is 
one of the deadliest weapons in the hands of the primitive hunter. 
(See BLowcun; Bow AND Arrow; WEAPONS, PRIMITIVE.) 

Poisons.—Poisons are both animal and vegetable, and consist 
of many ingredients which are mixed with secrecy and magic. The 
central Australians catch emu by pounding up pituri (Duboisia 
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hopwoodi) leaves with water as a bait; the bird becomes stupefied 
and is easily speared. In parts of the Amazon region the poison 
is assacu sap. The Macusi of British Guiana make their famous 
curare (g.v.) poison from the climbing Strychnos toxifera, mixed 
with other plants, adding black and red ants, and the poison fangs 
of snakes. The Punan poison in Borneo is the dried juice of the 
upas tree. The Bushmen of south Africa have a wide range of 
vegetable poisons, including Strychnos, Euphorbia, Digitalis, Stro- 
phanthus and the “Bushman poison bush,” Acocanthera venenata. 
They add snake poison glands, poisonous spiders and scorpions, 
and in particular the little and specially deadly caterpillar called 
ngwa. 

fe SS have long been used to track and kill game, and 
their remains are found in deposits of Neolithic and earlier ages. 
The hunting dogs of the Lillooet of British Columbia were carefully 
trained and treated; one good dog was worth a large dressed elk 
skin. Among the Eskimo seal hunting would be scarcely possible 
without the help of dogs to smell out the breathing holes under 
the snow. Dogs help the Labrador Eskimo in hunting the polar 
bear. 

Among the Gilyaks of the Amur river region, Siberia, the dog 
is held in high esteem, for at death the soul of the hunter is be- 
lieved to pass into his favourite dog, which is fed with choice food 
and finally sacrificed on his master’s grave. 

The Nagas of northeastern India hunt in large numbers while 
the dogs drive out the game, Custom provides for the dogs 
for their owners) a share of the quarry, known as the “dog's 

re, 

The dog's share also is a recognized part of the spoil in Africa 
and in Melanesia, 
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Fishing is commonly accessory to hunting and as widely dis- 
tributed, but more restricted in its range, since purely fishing peo- 
ples are found only on the banks of large rivers or lakes or on sea 
coasts. There, however, if the fish are abundant, fishers are able 
to maintain a more settled life than hunters on land, supporting 
themselves entirely on their catch for food and trade, They are 
also less isolated than hunting peoples. Fish are not easily ex- 
terminated, and large groups can live in fishing villages, while the 
water provides a means of intercommunication, 

There are tribes among whom fish forms the staple food the year 
round, The Indians on the banks of the great rivers of northwest 
America, where sturgeon grow to an extraordinary size, could catch 
and dry enough fish to last from one season to the next, and if 
not, there was scarcely a month in which some species of salmon 
could not be caught. The Eskimo are great fishermen and in the 
winter live mainly on sea or river produce. In the summer the 
women fish while the men hunt, and dried or frozen fish and seal 
meat form the winter provisions. At the extremity of the South 
American continent the coast-dwelling Fuegians fish from their 
frail boats made of bark and train their dogs to assist them by 
plunging into the water and driving the fish, Fishing is important 
on all the great rivers of Siberia. The Gilyaks and Golds of the 
Amur river live entirely on fish and on the bears which crowd 
down to join in the fishing when the salmon run. Transparent 
fishskin supplies the windows for their semisubterranean houses, 
and, in former days, the clothing was of salmon skin, ornamented 
with carp skin, a fashion later abandoned, although fishskin shoes 
are worn in the summer. 

In Africa many people living on the banks of the great rivers 
or on the shores of the great lakes are mainly if not entirely de- 
pendent on fishing. Throughout the islands of the Pacific, fish, 
dugong and turtle are especially welcome as a change in the ordi- 

nary vegetable diet. In some islands anything connected with 
fishing is considered sacred; the type of fish eaten by pregnant 
women, priests and other special groups may be circumscribed. 
In southeastern Asia, in the Malay archipelago and on the Chinese 
coast are families and groups of families who seldom land on 
shore and never settle there for any length of time. Their homes 
are their boats and fishing is their livelihood, supplemented by 


trade, or, in former times, by piracy. 
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_ Simplest Methods.—The most primitive fishing methods 
sist merely in the collecting; the fish are caught by hand Con 
or shot with bow and arrow. The Australians catch catfish p 
their feet, or, stirring up the water, hit or spear the fish vit 
to the surface. The African Bushmen spread grass on the onig 
of a pool; then, wading in, push the grass and fish into the shall 
where they are easily caught. Farther north, near Stank a 
(Republic of the Congo), as the river shrinks in the dry eile 
are scooped out of pockets in the rocks with gourds, a pint or } 
ata dip. And when the sockeye, “fish of fishes” (Oncorhynchus) 
swam up the Fraser river (British Columbia) to spawn or the 
eulachon (Thaleichthys pacificus) choked the river in a plentiful 
run, the Salish Indians speared them in hundreds or scooped them 
up in buckets. 

Weapons and Nets.—Spears, bows and arrows are the principal | 
weapons for fishing as for hunting, to which may be added har | 
poons for larger fish and sea mammals. Nets are fairly genen 
from the small hand nets, mainly used by women and children in 
shallow water and at low tide, to enormous seines or dragnet 
stretching right across reaches of the rivers. or shallows of the 
sea; but the use of hook and line, though found among many 
primitive fishers, is not universal. The Andamanese, most skilful 
fishermen, used no hook or line; the central Australians had no | 
hooks before the coming of the white man, and neither nets nor | 
hook and line were known to the Tasmanians, The Bushmen have | 
barbed harpoons for fishing, but rely on baskets instead of nels, 
In Torres strait the native islanders wade into the sea with co- 
cal baskets to scoop up the sardinelike shoals of tup. In central 
Australia nets made of rushes, without floats or sinkers, are 
stretched from tree to tree or stakes, and left there, If ama — 
wants some fish, he swims out and helps himself. 7 

Fire and Poison.—In fishing fire is man’s ally, as in hunting, 
and fish are everywhere lured to destruction by the light of a torch '| 
Poison is also commonly used. In Africa circles of Zuphorio 
stakes are planted in a river, and the fish become entangled 
stupefied; or bruised stems of poisonous plants are thrown in, 
the helpless fish float to the surface. The Polynesians mix Tepe 
sia piscatoris or Barringtonia speciosa with taro as 4 poison bat 
and catch the fish by hand. fi 

Dogs and Suckerfish.—The dog is occasionally used to drive 
fish (e.g., by the Fuegians, by the Ainu of Japan and in some plats 
in England and Ireland) as otters are trained on the kan 
while in Chinese lakes and canals cormorants dive for fish, wi 
cord round their necks to prevent the catch from being swallow 
In Australia and Torres strait, as in Central America, te rile 
(Echeneis naucrates or remora) are used for catching ah tal | 
The fish is thrown out of a canoe with a line attached to a 
and attaches itself to the turtle. The line may then be dra 
together with the turtle, or may serve as a guide to a man 
swims down and gives the turtle a finishing blow. sitive" i 

See also references under “Hunting and Fishing, ps 
the Index. (ag0r-l)i 

Bretiocrarny.—Sir J. G. Frazer, The Golden Bonth t ionn 
Ellen Churchill Semple, Influences of Geograph SA Represent 
(1911); W. J. Sollas, Ancient Hunters and Their. “the Eskimos new 
tives, 3rd ed, (1924); V. Stefansson, My Life With t i jaio 
ed. (1924); S. S. Dornan, Pygmies and Bushmen 0) 
(1925) ; Sir W. B. Spencer and F. J. Gillen, The Arun pelts A 
Gudger, Wooden Hooks Used jor Catching Sharks an Ba 5 
South Seas (1927); C. Daryll Forde, Habitat, Econo "nd Sodelits 0 
6th ed. (1950) ; S. and P. Ottenberg feds)» Chon Hooks of Ei 
; -Csermak, i 
oe ) Bie BENU ND Gunes Crocodile Heir (196 we) 

English earldom 

HUNTINGDON, EARLS OF. The Engis) membe 
Huntingdon was held during the middle ages by eed by norte 
the Scottish royal family and since 1529 has been ing 
of the Hastings (g.v.) family. The first known ear 0 er of King 
was Turt, who harried Worcester (1041) at the ably. hel 
Hardicanute. A little later the earldom was pa er 
Tostic, earl of Northumbria from 1055 to 1065 a065 the eat” 
future Harold II. When Tostig was banished in 10 gward W 
was given to WALTHEOF (d. 1076), son of the Danis genl 
had been earl of Northumbria before Tostig; 
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Fiji Islanc in the closing stages of a fish drive 
In South-West Africa the Heikum Bushman who does not make the 


kill carries the buck 


Fish nets drying on the outskirts of Lagos, Nigeria 


a 


The pygmytike Aeta of the Philippines hunt with bows and 
arrows 
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Fishing with nets at Vientiane, Laos 


African hunters ready poisoned arrows before stalking elephant 
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Skinning a crocodile in Australia 
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times opposed William the Conqueror and in May 1076 was exe- 
cuted for plotting against him. 
Waltheof had no male heirs; the next two earls of Huntingdon 
were the successive husbands of his elder daughter Maud, SIMON 
pe St. Liz (Senlis) I (d. c. 1111).and Davi (d. May 1153), 
youngest son of Malcolm III of Scotland who became (April 1124) 
King David I. David resigned the earldom (1136) to his son 
Henry (d. 1152) who did homage for it to King Stephen; both 
father and son, however, invaded England in 1138 and were de- 
feated at the battle of the Standard. Held for a few months by 
Smon DE St. Liz IT (d. Aug: 1153), son of Maud by her first 
marriage, the earldom was then claimed by Henry’s son MALCOLM 
IV (d. 1165); his right was confirmed (1157) by Henry II of 
England. Malcolm’s brother and heir, Wrt1am THE Lion (d. 
1214), was earl until he joined the rebellion of 1173-74 against 
Henry II and was captured at Alnwick (July 1174). SIMON DE 
Sr. Lz III (d. 1184), son of Simon II, then received the earldom, 
but after his death without issue it was restored to William who 
resigned it (1185) to his brother, Davip (d. 1219), earl of Hunt- 
ingdon, whose numerous descendants were claimants to the Scottish 
throne in 1290 (see ScoTLaND: History). When his son JoHN 
died without issue in 1237 the earldom in that line became extinct. 
From 1388 to 1461 the earldom was held, intermittently because 
of frequent attainders and forfeitures, by members of the Holand 
family, who were also, from 1397, dukes of Exeter (q.v.). 
Grorce, Lorn Hastrnes (d. 1544), was created earl of Hunting- 
don in Dec, 1529. Members of his family held the earldom in un- 
broken succession until 1789, when the earldom was dormant until 
revived in 1818. The present earl of Huntingdon is FRANCIS Jonn 
CLARENCE WESTRENA PLANTAGENET HASTINGS (1901- ). 
See H. N. Bell, The Huntingdon Peerage (1820). 
HUNTINGDON, SELINA HASTINGS, Countess OF 
(1707-1791), the central figure in the evangelical revival of the 
8th century in England and founder of the Countess of Hunting- 
lon’s Connexion, was born a daughter of Washington Shirley, 2nd 
Earl Ferrers, at Stanton Harold, Leicestershire, on Aug. 24, 1707. 
In 1728 she married Theophilus Hastings, Oth earl of Huntingdon, 
whose sister, Lady Margaret Hastings, an early convert to Meth- 
odism, was the means of her conversion. Attracted at first to 
the Moravians, she soon left them and joined the Wesleys’ Meth- 
odist society in 1739, On her husband’s death in 1746 she became 
the “elect lady” of the new movement. Using her right as a 
peeress, she appointed evangelical clergymen as her chaplains and 
built chapels in Brighton, Bath, Tunbridge Wells and other centres 
of society, George Whitefield was her favourite preacher, and 
the services in her drawing room became a popular resort of the 
a 
§ 


ristocracy, She helped Whitefield’s orphanage in Georgia, corre- 
distant relative) about the 
of Dartmouth 


onded with George Washington (a 
American Indians and assisted at the beginnings 
college, New Hampshire, and Princeton university. 3 
On the expulsion of six theological students from Oxford in 
1767 under suspicion of “enthusiasm” (another word for Meth- 
odism) the countess in 1768 established Trevecca college in Breck- 
hockshire for the training of evangelical clergymen at her own 
expense, Although a devout Anglican she aimed at providing 
Preachers for dissenting churches as well, and the first president 
of the college was an Arminian, J. W. Fletcher, vicar of Madeley. 
he uneasy association between the Arminians under John Wesley 
and the Calvinists, of whom Whitefield was now the leader, came 
toa head in 1770 when the Wesleyan conference attacked Calvin- 
ism, In 1779 the countess was sued in the ecclesiastical courts for 
having established a chapel in Spa Fields, Clerkenwell, which the 
ocal clergyman insisted was an infringement of his rights. In 
order, therefore, to save her chapels she had to register them as 
issenting meetinghouses, and all her Anglican chaplains resigned. 
She died at Spa Fields on June 17,1791. Her college was moved 
to Cheshunt, Hertfordshire, in 1792 and to Cambridge in 1904. 
€r chapels are supported by grants from the trustees of the Con- 
Nexion and are Congregational, apart from two or three where the 
evangelical type of service still continues. There are 36 chapels 
mthe Connexion. 
Bistiocrapny.—Life and Times of the Countess of Huntingdon, 2 
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vol, (1844); R. A, Kno: i ; e igh- 
Beatie TAAA 

HUNTINGDON AND GODMANCHESTER, a munici- 
pal borough and the administrative headquarters of the county of 
Huntingdon and Peterborough, Eng., formed in 1961 by the amal- 
gamation of the former boroughs of Huntingdon and Godmanches- 
ter which lie respectively on the north and south banks of the 
River Ouse, 60 mi, (97 km.) N of London, Pop. (1965 est.) 
12,770: The ancient Ermine Street from London to York traverses 
the borough, Godmanchester (Godmundcestre in the Domesday 
Book) is the more ancient settlement, and its curious pentagonal 
plan and recent discoveries indicate its Roman origin. 

Huntingdon is of Anglo-Saxon-Danish foundation and extends 
along Ermine Street for nearly 14 mi., having length but little 
breadth. Edward the Elder recovered it (c. 921) from the Danes 
who had established a fortified encampment near the river, some 
remains of which are on Mill Common. The Domesday Book de- 
scribed Huntedun as a royal borough with a mint. A castle, built 
there in 1068, was destroyed in 1173. By the mid-13th century 
there were 3 monasteries, 3 hospitals, and 16 parish churches, The 
first of 18 royal charters was granted by King John in 1205, and 
that of Richard III (1484) incorporated the borough; the charter 
of Charles I (1630) remained in force until 1835. During the Civil 
War Huntingdon was sacked by Royalists in 1645. The burgesses 
sent two members to Parliament from 1295 to 1867 and one until 
1885 when the representation was merged in the county. Oliver 
Cromwell was born in 1599 in a house built from the remains of an 
Austin friary, and he and Samuel Pepys later attended the gram- 
mar school, The poet William Cowper lived from 1765 to 1767 in 
a house now the offices of the Hunts Post, the county newspaper. 
Huntingdon owes its prosperity to its position at the Ouse cross- 
ing, In the Middle Ages it was chiefly a market town but in the 
18th and 19th centuries it developed into a coaching centre. After 
World War II new industrial undertakings were established, chiefly 
light engineering, printing, and furniture making. Huntingdon’s 
architecture is basically Georgian. Its finest buildings are grouped 
round the picturesque Market Place and include the Town Hall 
(1745), Walden’s House (17th century), Falcon Inn (18th cen- 
tury), Wycombe House, and All Saints Church (mostly rebuilt 
1475-1520), The remains of the Hospital of St. John (1160-90) 
is now the Cromwell Museum. The George Hotel retains a 17th- 
century galleried courtyard. Other important monuments are St. 
Mary's Church (12th-14th centuries), and the river bridge with six 
arches (1332). Hinchingbrooke, once the seat of the Cromwells 
and later of the Sandwich family, is now the property of the county 
council. 

Godmanchester is a complete contrast to Huntingdon. It is es- 
sentially agricultural, with many fine 16th- and 17th-century farm- 
houses bordering its narrow streets. The first charter, King John’s 
of 1212, made it a self-governing manor, a status it retained until 
1604 when it was incorporated by James I and its “free tenants” 
became burgesses. The annual rent or fee farm of £120 is still 
paid. St. Mary’s parish church (13th century), the largest in the 
county, has an elegant 17th-century Gothic tower and spire. His- 
toric houses include the Gables, Plantagenet House, and Tudor 
House (all early 17th century and in Earning Street), Porch Farm, 
Island Hall, and Farm Hall. The former Elizabethan grammar 
school retains its original porch and opposite is the Town Hall 
(1848-99). The Chinese Bridge is a replica (1960) of the 19th- 
century structure. (P. G. M. D1.) 

HUNTINGDON AND PETERBOROUGH, an adminis- 
trative county of the east Midlands, England, formed on April 1, 
1965. by the amalgamation of the former administrative counties 
of Huntingdonshire and the Soke of Peterborough. The new 
county took in the tural district of Thorney from Cambridgeshire 
and part of Eaton Socon Parish from Bedfordshire, and lost a 
small detached area in the extreme south to Bedfordshire. The 
area of the county is 485.7 sqmi. (1,258 sq.km.). 

Physical Features—The county is flat on the east, particu- 
larly that part occupying the reclaimed fenland, but toward the 
west it becomes undulating and rises to its greatest height of 287 
ft. (87.5 m.) near Covington. Thorney Rural District, in the 


898 


northeast, is uniformly level. The principal rivers are the Welland 
and the Nene in the north and the Great Ouse in the southeast. 
Tributary streams of importance are the Billing Brook, the Alcon- 
bury Brook, and the River Kym. 

The county’s geological structure is fairly simple and the surface 
features are only slightly diversified. Alluvium and Fen beds 
extend along the river valleys and cover much of the fenland of 
the Bedford Level around Whittlesey Mere, to the east of Ram- 
sey, and the Thorney district (see also Fens). There are small 
areas of Lower Greensand near Wansford (north) and in the ex- 
treme south by Great Gransden and Waresley. The Corallian 
deposits occupy a fairly large area extending from Ramsey west- 
ward, and southward as far as Earith and St. Ives, with small 
patches at Yelling and Abbotsley. The western and central part 
of the county, and minor areas around Ramsey, Peterborough, and 
Thorney, are covered by Oxford Clay which forms the most im- 
portant geological feature. On it, near Old Fletton and Yaxley, is 
established one of England’s largest brick-making centres. The 
Cornbrash formation extends in a narrow band from Woodston to 
Alwalton and is found at Barnack. Between this and the Nene is a 
belt of Great Oilite; practically the whole of the western part of 
the former Soke is either Great or Inferior Odlite. 

Climate.—The climate is generally equable and the rainfall is 
below the national average. Long sunny periods are experienced 
in summer but, in winter, the east and northeast winds can be very 
cold. Snowfall is usually light. Owing to the low-lying nature of 
much of the land, fogs are frequent in winter. 

Vegetation and Animal Life—The Nature Conservancy, in its 
three main holdings, controls a larger area than in any other En- 
glish county. Wood Walton Fen (514 ac.; 208 ha.) is undrained 
fenland containing rare plants and insects and is the sole habitat 
in England of the large copper butterfly, introduced from the 
Netherlands in 1927 after the native subspecies became extinct 
in 1848. Monks Wood is the seat of the government-sponsored 
experimental station specializing in wildlife conservation. A num- 
ber of scarce butterflies breed there, notably the black hairstreak, 
and several rare moths. Holme Fen (640 ac.; 259 ha.), once 
drained and later abandoned, has become naturally afforested 
with birch and alder; there are the two Holme Fen posts, the 
earlier of which was erected in 1851 (replacing a wooden one of 
1848) to record the peat level at the draining of Whittlesey Mere. 
The new post, set up in 1957, indicates about 14 feet (4.3 m.) of 
peat shrinkage in 110 years. The many flooded gravel pits in 
the river valleys have encouraged both breeding and migrant birds 
and at Peakirk is established a wildfowl sanctuary. A huge reser- 

voir, known as Grafham Water (completed in 1966) is in a valley 
between Grafham and East Perry; it has already affected the bird 
life and entomology of the district. Two miles north of New- 
borough is a notable duck decoy. Most of the woodland with 
which the county was once covered has long since been cleared; 
but numerous woods are found in the western part of the former 
Soke and others near Wood Walton, Grafham, and East Perry. 
Growing almost exclusively on the clay land, they consist mainly 
of oak, ash, and elm with some birch and poplar, The Forestry 
Commission is responsible for some of them and has done some 
replanting, notably conifers. 

History and Architecture—Flint implements of the Lower 
Paleolithic Age have been found along the river valleys where the 
first settlements were made. Neolithic and Bronze Ages are bet- 
ter represented, and during the latter period, when the fenland 
became drier, further occupation took place. Population, however, 
must always have been small because of the dense woodland. 
After the Roman occupation, clearings were made and the clay 
uplands colonized. Ermine Street, which runs from south to north 
through the county, was the most important line of communication 

and the Romans built small walled towns at Godmanchester, com- 
manding the river crossing, Cheste; , and Castor. The Car 
Dyke, believed to be a Roman canal, enters the county at Deep- 
ing Gate and can be traced as far as Eye. Romano-British bar- 
rows remain at Great Stukeley and near Norman Cross. Little is 
known of early Saxon settlement and it was not until the 8th and 
9th centuries that many of the present villages were founded. 
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Raids by the Danes began in the, 9th century and 
of Peterborough (founded 655) and Tuc oa 
were burned by them in 870. Huntingdon, a Danish heada, 6) 
was taken by Edward the Elder (c. 921) and the district le 
became merged in the earldom of East Anglia, Peterbort 
Ses : rough 
Abbey was rebuilt in 966 and Thorney in 972, and Ramsey Ab 
was founded in 969, all by Benedictine monks, It was after the 
refounding of Peterborough Abbey that the privileged area kn 
as the Soke of Peterborough came into being. Within ie 
abbot had exclusive jurisdiction which lasted until the Dissoatig 
in 1538-39, When the abbey church became a’ cathedral in 154 
the powers devolved on the bishop but were surrendered in 1574 
to Queen Elizabeth I, who granted them to Lord B and 
his descendants. With the formation of the new county in 1965 
these powers ceased. 

The Norman Conquest was followed by a general confiscation 
of Saxon estates which were redistributed among William T's fol. 
lowers, but the abbeys were respected and retained their lands, 
New monasteries were founded; Huntingdon Priory, probably the 
first house of Augustinian Canons to be set up in England, dates 
from c. 1092; a Cistercian abbey at Sawtry from 1147; and the 
Augustinian priory of Stoneley from about 1180. Hinchingbrooke 
Benedictine nunnery was transferred from Eltisley in the 12th 
century and there were Benedictine priories at St. Ives and St. 
Neots. Toward the end of the 13th century the Austin (Augus- 
tinian) friars had a house in Huntingdon. Castles were very few, 
The most important was at Huntingdon (1068) ; it was held against 
Henry II in 1172, but taken and destroyed (1174) and remains 
as an imposing earthwork. Other early castles of which traces 
exist were at Kimbolton and Eaton Socon, Woodcroft Castle, 
near Etton, is still inhabited and retains a 13th-century round 
angle-tower and gatehouse, T 

The churches of the county are of all periods, their elegant 
spires punctuating the landscape. Peterborough (q.v.) cathedral 
is undoubtedly the most impressive monument and contains all 
styles from the 12th to the 16th centuries. Important Saxon work 
occurs at Wittering, Barnack, and Great Paxton. The surviving 
Thorney Abbey nave is plain and early Norman; the central ae 
of Castor (St. Kyneburga), somewhat later, is—next to bay 
Tewkesbury Abbey—the most ornate in England, re 
examples of the period are at Maxey, Wittering, and bec the 
Pega). The nave of Ramsey is Transitional Norman whi 
13th century is well exemplified at Alconbury, Somers 
Barnack (11th-14th centuries). Stanground is entirely SE Neah 
century; St. John’s, Peterborough, Godmanchester, and S Saha 
are of the 15th and 16th centuries, Jacobean towers 1n d Eye 
tradition are features of Godmanchester, Brampton, An d for is 
bury. Little Gidding, 17th and 18th centuries, 15 na HOLAS). 
associations with Christian family living (see FERRAR, NICHO 
Domestic architecture has local characteristics, WO d wes with 
ployed in the east and centre, stone in the north and Wes; i 


ae) at Huntingdon 5 
later work in brick. The Cromwell Museum ford Grey Manot 


cell 
House is almost entirely Norman. Longthorpe Tower we Abe 
tury) preserves unique 14th-century wall-paintings. 
bey, now a school, is the former Lady 
verted to a house after the Dissolution, and © mostly 
incorporates part of the medieval nunnery but 1$ Elton Hall, 
16th-century work. Burghley House, Milton Hal uses, Ki 
Stibbington Hall, and Toseland Hall are all fine = on the sl? 
bolton Castle was rebuilt in the 17-18th centuries, 10! puilt in 
of the Norman castle. Thorney model village was e age: 
mid-19th century and is a fine example of an sH 332) and St 
dieval bridges over the Ouse are at Huntingdon Ge dge € 
Ives (1455), which has one of the three remaining A es 
The old bridge across the Nene at Wansford has 1 ‘oad. Pele 
modern concrete bridge now carries the Great Nor! 
borough and St. Neots have modern bridges. | don, and 
The Black Death of 1349 decimated Huntinge?n, 
places in the county suffered severely. Oliver Crom and count 
at Huntingdon, but during the Civil War the town or clashes i 
side remained staunchly Royalist; there were ™™ 
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Stilton, Huntingdon, and St. Neots. The 18th century saw the 

rise of the posting trade and numerous inns were built in the 

towns and along the Great North Road. The railways of the 
joth century were responsible for the industrialization of Peter- 
borough and the ruin of the coaching trade, 

Population and Administration—The population of the 
county was estimated in 1965 at 179,840. The population of the 
area had remained more or less static during the 18th and early 
part of the 19th centuries, after which it began to grow. In the 
mid-20th century, there was a great increase, due largely to the 
expansion of Peterborough and the transfer of industry from Lon- 
don. Many villages have become depopulated because of the in- 
creasing mechanization of agriculture. Chief towns are Peter- 
borough (pop. [1961] 62,340), Huntingdon and Godmanchester 
(8,821), St. Ives (4,082), Old Fletton (11,677), Ramsey (5,697), 
and St. Neots (5,554). 

Huntingdon became the administrative centre of the new county, 
and council offices were to be erected in Hinchingbrooke Park. 
The county is within the Midland circuit; Peterborough was desig- 
nated as the future assize town to replace Huntingdon. Quarter 
sessions are held at Huntingdon and Peterborough alternately, 
and there are six petty sessional divisions. The county is policed 
by the Mid-Anglia police force. There are two parliamentary 
constituencies, Huntingdon and Peterborough (which for this pur- 
pose includes part of northern Northamptonshire). Thorney 
Rural District is in the Isle of Ely constituency. Peterborough, 
Huntingdon and Godmanchester (united in 1961 to form a single 
authority), and St. Ives are municipal boroughs; there are three 
urban districts and seven rural districts. Peterborough is the 
cathedral city of the Peterborough diocese but much of Hunting- 
donshire is in Ely diocese. Huntingdon has a suffragan bishop. 
The county is in the Roman Catholic Diocese of Northampton. 
There are several other grammar, secondary modern, and coeduca- 
tional schools in the county. Huntingdon, St. Neots, and Peter- 
borough have technical colleges, and there are village colleges at 
Glinton and Sawtry. 

j The Economy.—Agriculture has always been the main occupa- 
tion, and wheat and barley are the chief crops except in the fenland 
where potatoes, sugar beet, and vegetables are extensively grown. 
There is some cattle raising for milk and beef, Small holdings, 
mostly county-council owned, are a feature of Borough Fen, and 
market gardening flourishes around St. Neots. A prosperous fruit 
industry centres on Holme and Somersham. Grassland, once 
extensive, is rapidly disappearing under the plow with the accom- 
panying destruction of hedges. Gravel digging along the river val- 
leys has much increased and ironstone workings have been ex- 
tended into the northwest of the county from Corby (Northants). 
Barnack’s quarries have been worked out. Basket making is a 
local industry at St. Ives where there is also a chicory factory, 
and paper ig made at Helpston. Peterborough is an important 
and expanding engineering and railway centre. At Huntingdon an 
industrial estate is in course of development. St. Neots and St. 
Ives are attracting light industries. é 

The river-borne trade along the Ouse and on the canalized Nene 
has ceased, and the rivers are now chiefly used by pleasure craft 
and anglers, and provide the chief tourist attractions. The Great 

orth Road crosses the county; other major roads link Peterbor- 
ough with Leicester and East Anglia via Cambridge and Hunting- 
don with the Midlands. There is an excellent system of minor 
toads and bus services. The railway network is less extensive. 
The main line of the Eastern Region of British Rail from London 
Passes through St. Neots, Huntingdon, and Peterborough. A cross- 
line from Cambridge via March runs through Peterborough to 
Market Harborough. The RAF has several airfields and there is a 
USAF air base at Alconbury. 1 
tie satiocrarHy — Victoria History of the County of Hunineden a 0) 
(Sok -38) ; Victoria History of the County of Nort ete Moni- 
me e of Peterborough) (1906) ; Royal Commission on is ty 

nts, Huntingdonshire (1926) ; P. G- M. Dickinson, The Borough of 
untingdon and Godmanchester (1964). (P. G. M. Dr.) 
4 HUNTINGTON, a U.S. family whose fortune was established 
nthe development of western railroads. 


Cortis Porrer HuntincTon (1821-1900), U.S. railroad builder, 
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was born at Harwinton, Conn., Oct. 22, 1821. He went to work 
when he was 14 and at the age of 28 he set out for the California 
gold fields, An early advocate of an overland railway, Huntington, 
with Mark Hopkins, Leland Stanford and the Crocker brothers, 
incorporated the Central Pacific Railroad of California in 1861. 
Huntington secured government land grants and financial aid to 
construct a line from the Pacific coast to a meeting with the Union 
Pacific. Later he turned his attention to the building of the South- 
ern Pacific and completed the 9,600-mi, line. He also made the 
Chesapeake and Ohio a profitable line by extending its eastern 
terminus and operating it in connection with the Southern Pacific. 
Huntington died Aug. 13, 1900, near Raquette Lake, N.Y. 

His nephew, Henry Epwarps HUNTINGTON (1850-1927), was 
born at Oneonta, N.Y., Feb. 27, 1850. After working in hardware 
firms, in 1871 he supervised one of his father’s sawmills, and ulti- 
mately held important executive positions with several railroads 
and promoted electric railway and utility development in Califor- 
nia, particularly in Los Angeles. After 1910 he devoted consider- 
able time to assembling a choice art collection and library, espe- 
cially rich in rare editions of early English literature and in 
Americana. The library and mansion housing it were deeded to the 
U.S. public in perpetuity, and a trust fund of $8,000,000 was es- 
tablished for further additions, research and publications. He died 
in Philadelphia, May 23, 1927. 

ARCHER MILTON HUNTINGTON (1870-1955), the adopted son of 
C. P. Huntington, American Hispanic scholar, was born in New 
York city, March 10, 1870. While studying in Spain, he specialized 
in Spanish archaeology. In 1904 he founded the Hispanic Society 
of America, to which he gave a home, endowment and collections. 
He died Dec. 11, 1955, in Bethel, Conn. (W. H. D.) 

HUNTINGTON, ELLSWORTH (1876-1947), U.S. geog- 
rapher well known for his doctrines with regard to the influence 
of climate on civilization, was born at Galesburg, Ill.‘ on Sept. 16, 
1876, and educated at Beloit college, Wis. (A.B., 1897), Harvard 
(A.M., 1902) and Yale (Ph.D., 1909). From 1897 to 1901 he was 
an instructor in Euphrates college, Harput (Turkey), and in 1901 
he carried out an exploration of the canyons of the Euphrates river 
for which he was awarded the Gill memorial of the Royal Geo- 
graphical society. In 1903-06 he traveled widely with expeditions 
in central Asia, recorded in his books Explorations in Turkistan 
(1905) and The Pulse of Asia (1907), the latter one of his best. 
He then taught for some years at Yale, as instructor and later as 
assistant professor of geography; in 1917 was appointed research 
associate. In 1909 he headed the Yale expedition to Palestine and 
Asia and in 1911 published Palestine and Its Transformation. 
From 1910 to 1913 he was research associate of the Carnegie In- 
stitution of Washington and made climatic investigations in the 
United States, Mexico and Central America, His work was nota- 
bly concerned with climate and its relation to land forms, geologi- 
cal and historical changes, and to human activities and the 
distribution of civilizations. His researches bore fruit in The 
Climatic Factor (1914), Civilization and Climate (1915; rev. ed., 
1924) and World Power ‘and Evolution (1919). ‘These interests 
led him to investigate the causes of climatic variation, in Climatic 
Changes, with S. S. Visher (1922), and Earth and Sun (1923). 
In addition to a number of textbooks, several in collaboration, 
sother important works are The Character of Races (1924); The 
Pulse of Progress (1926); The Human Habitat (1927), In later 
years he wrote extensively on heredity and eugenics. A vigorous 
and prolific writer who as a geographer gained a world-wide repu- 
tation, his last book, Mainsprings of Civilization (1945), provides 
an epitome of much of his wide-ranging earlier work. He died on 
Oct. 17, 1947, at New Haven, Conn. 

See Geographical Review, pP. 153-155 (1948). ; (G. My.) 

HUNTINGTON, SAMUEL (1731-1796), signer of the 
Declaration of Independence, president of the continental congress 
(1779-81) and governor of Connecticut, was born at Windham, 
Conn., July 3, 1731. He received little formal education but de- 
voted his spare time to study, was admitted to the bar in 1758 and 
achieved rapid success as a lawyer. He served in the Connecticut 
assembly in 1765 and was annually appointed a justice of the peace 
for New London county from 1766 until his appointment in 1774 
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as a judge of the superior court. He served on the governor's The 3rd earl consolidated the position of his house i 
council from 1775 until 1783, concurrently with his service in the in the north; he led the Scottish left wing at the battle of ne 
continental congress. As a delegate to the continental congress, (Sept. 9, 1513), and was a supporter of the duke of Alban dden 
Huntington voted for and signed the Declaration of Independence the earl of Angus. His grandson GEORGE (1513-1562) A 
in 1776. In 1779 he was chosen president of the congress, a posi- who in 1549 was granted the earldom of Moray, played vi al, 
tion he held until July 1781. part in the troubles of his time in Scotland. In 1562 he r 
Huntington returned in 1783 to Connecticut where he became against Maty Stuart and died after his defeat at Cone 
chief justice of the state supreme court in 1784; lieutenant gover- Aberdeen. His son Grorce (d. 1576), Sth earl, was ae Tat 
nor in 1785; and governor in 1786, He was re-elected governor the forfeited earldom in 1565. He helped the aa i rl 
each year thereafter until his death at Norwich on Jan. 5, 1796. who had married his sister, to obtain a divorce from her i 
(H. I. Be.) a powerful supporter of Mary till he seceded from her cau ie 
HUNTINGTON, a city of West Virginia, U.S., and seat of 1572. so 
Cabell County, lies on the Ohio River just below the mouth of the Georce (c. 1563-1636), Ist marquess of Huntly, son of the sth 
Guyandot River near the point where Ohio, Kentucky, and West earl and Anne, daughter of the earl of Arran, was educated in 
Virginia meet. It is an important railway, trading, and manufac- France as a Roman Catholic. He approved of the execution of the 
turing centre about 50 mi. W of Charleston. earl of Morton in 1581 and helped in the delivery of James VI 
Huntington was founded and incorporated in 1871 as the west- from the Ruthven raiders in 1583. He signed the Presbyterian 
ern terminus of the Chesapeake and Ohio Railroad, on the site of confession of faith in 1588, but he was soon engaging in plots for 
Holderby’s Landing, a stretch of farmland that extended along the Spanish invasion of Scotland, Elizabeth I discovered this and 
the Ohio River from the west bank of the Guyandot. It wasnamed sent on to James some of Huntly’s treasonable correspondence 
for Collis P. Huntington, president of the railroad, who delegated with the Spanish authorities, but James soon pardoned him, 
his brother-in-law Col. Delos W. Emmons to purchase 21 farms Huntly thereupon raised a rebellion in the north of Scotland, but 
embracing 5,000 ac. of level land along the riverbank. He then was obliged to submit and after a short imprisonment in Borthwick 
employed Rufus Cook, a Boston engineer, to lay out a city of broad castle was again set at liberty. Within three years he had received 
streets and boulevards. In a spirited election in 1887, the seat of a royal commission to proceed against his hereditary enemy, the 
Cabell County was moved from Barboursville to Huntington. earl of Moray, He set fire to Moray’s castle of Donibristle in 
Apart from railway shops and offices there are foundries, nickel Fife on Feb, 7, 1592, and Huntly himself is said to have taken 
and nickel alloy plants, and factories producing electrical equip- part in stabbing the earl to death. This outrage, which originated 
ment, glass, cement, furniture, and food products. The Ohio River the ballad “The Bonnie Earl of Moray,” brought down upon Huntly 
furnishes facilities for shipment of coal and for gasoline from his enemies, who ravaged his lands. In December the “Spanish 
Louisiana and Texas. Huntington is the seat of a state mental Blanks” (eight blank papers, two of which bore Huntly’s sign 
hospital and six private hospitals. The oldest house of the city is ture, which were taken from a man leaving for the continent) led 
preserved in Ritter Park, where there is also an art gallery. Mar- to another charge of treason against him. Despite the outcry of 
shall College (state supported) was founded as Marshall Academy the ministers, James refused to take severe action against the 
in 1837 and named for Chief Justice John Marshall. Huntington powerful northern earls until, in the summer of 1594, Huntly join 
suffered from floods in 1884, 1913, 1936, and 1937; the 1937 flood Erroll and Bothwell in an open rebellion. Huntly and Erroll gained 
was particularly disastrous. An 11-mi, wall was constructed with 4 yictory in October over Argyll’s troops at Glenlivet, but 
locks and dams giving maximum flood protection, and making Huntly’s castle of Strathbogie was blown up by James, and he left 
Huntington one of the few walled cities of North America. Pop. Scotland in March 1595. He returned secretly, submitted to the 
(1960) 83,627; Huntington-Ashland standard metropolitan statis- irk and was restored to his estates. Huntly was created a mat 
tical area (Cabell, Wayne counties, W.Va.; Boyd County, Ky.; quess in April 1599 and soon after, with the duke of Lennox, he 
Lawrence County, 0.), 254,780. For comparative population fig- was appointed lieutenant of the north. He was treated with great 
ures see table in West Vircinia: Population. (K. K. McC.) favour by the king and was reconciled with Moray and Are 
HUNTINGTON PARK, a commercial, industrial and resi- Doubts, however, as to the genuineness of his abjuration Gaer 
dential city in south-central Los Angeles county, Calif., U.S. It from time to time to trouble the kirk. He was excommuniciti 
is sometimes called the “shopkeeper of southern Los Angeles,” and in 1608 and warded in Stirling castle until late in 1610, when We 
is located 7 mi. S. of the Los Angeles civic centre. again signed the confession of faith, After the accession 0 
Throughout much of the 19th century, Huntington Park wasa Charles I in 1625 Huntly lost much of his influence at court. i 
portion of the Rancho San Antonio, It remained a possession of the private war waged against the Crichtons after 1630, he we 
the Lugo family from 1810 until 1865, After passing through a summoned before the privy council in 1635 and was imprisone if 
succession of hands without development, it was acquired by real Edinburgh castle. He died at Dundee on June 13, 1636, after 
estate subdividers after 1900. These men advertised the area claring himself & Róütan Catholic 
as La Park, but in 1904 the name was changed to Huntington GEORGE (d. 1649), 2nd marques, eldest son of the 1 
Park, after Henry E. Huntington’s Pacific Electric railroad was by Henrietta Stuart ' daughter of the duke of Lennox, was ‘urs 
completed through the proposed city. In 1906 Huntington Park up in England as a Pectestant and was styled earl of g 
was incorporated as a California General Laws city. It adopted his father’s lifetime. His influence in Scotland was emp ies 
Aicity AHAB ee som of local government in 1957. Charles I to balance that of the earl of Argyll in the dealings 
It became a major centre for retail sales, supplying a populous the covenanters. In the Civil War Huntly took th wa ded 
area of about 350,000, and its manufactures include oil-well equip- and was captured in 1647. On March 22, 1649, he was 
ment, automobiles and parts, rubber goods, paints, steel, iron and in Edinburgh by order of the Scots parliament. 
heavy hardware. For comparative population figures see table in His tenid was reversed by parliament in 161 
CALIFORNIA: Population. (J. M. Wo.) his grandson Georce (c. 1650-1716), 4th marquess, w a 
HUNTLY, EARLS AND MARQUESSES OF. The Scot- became duke of Gordon (see Gorpon). On the Gan olved 0 
tish earldom of Huntly was first created c. 1445 for ALEXANDER DE dukedom in 1836, the title of marquess of Huntly dev ih duke 
Seton (d. 1470), who may already have been styled Lord Gordon. Grorce GORDON (1761-1853) a distant cousin of the in 19! 
His son GeorceE (d. 1502), 2nd earl, who took the surname Gor- Dovcias (1908— ), 12th marquess, succeeded to ae 5, P) 
don, was married for a short time to Princess Annabella, daughter > the Strat 
of James I of Scotland. He left several children, including, be- | HUNTLY,asmall burgh of Aberdeenshire, SCO salmon 
sides his successor ALEXANDER (d. 1524), 3rd earl, a second son bogie district, at the confluence of the Deveron and P (196!) 
Adam, who became earl of Sutherland, a third son William from and trout rivers, 39 mi, N.W. of Aberdeen by 1020. dustries #5 
whom the mother of Lord Byron was descended, and a daughter 3,952. It isa market town and angling resort with m enc 
Katherine, the first of whose four husbands was Perkin Warbeck. include the weaving of woolen cloth and the m: 
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machinery. Huntly is built on a rectangular plan, and in the 
market square are the “Stan‘in stanes” (standing stones) of Strath- 
bogie, probably prehistoric, and the Brander library, above which 
is the MacDonald museum. George MacDonald (q.v.) was born 
in Huntly. The Gordon schools were founded in 1839, Huntly 
(Strathbogie until 1506) castle, $ mi. N. and now in ruins, was 
owned in the 14th century by the Gordons, who rebuilt it, It was 
blown up in 1594, restored in 1602 and in 1752 Huntly lodge (later 
ahotel) was built from its stones. 

HUNTSVILLE, a city of northeastern Alabama, U.S., and 
the seat of Madison county, is about 85 mi. N. of Birmingham. It 
was founded in 1805 by John Hunt of Virginia, a Revolutionary 
War veteran, and was originally called Twickenham by Leroy Pope, 
akinsman of Alexander Pope who had settled in the area, in mem- 
ory of the English poet’s home. In 1811 the settlement was incor- 
porated as Huntsville by the territorial government, the first in 
Alabama to receive a city charter. It was the meeting place of the 
convention that framed the first state constitution (1819). During 
the Civil War, the town was occupied by Federal troops (1862). 
After the war, its former position as a commercial centre for hay, 
cotton, corn and tobacco was restored. 

By mid-20th century the development of the U.S. Redstone ar- 
senal as a centre for rocket and guided missile research had resulted 
in considerable growth of the city in area and population. The 
city’s manufactures include textiles, sheet metal products, cotton- 
seed oil, stoves, wire staples and farm implements. It is also known 
for its watercress nurseries. Monte Sano state park is nearby. 

Huntsville has two Negro colleges, the Alabama Agricultural and 
Mechanical college (1875) and Oakwood college (1896). 

Pop. (1960) 72,365. The standard metropolitan statistical area 
of Huntsville (Madison county and, since 1963, Limestone county) 
had 153,861 inhabitants in 1960. For comparative population fig- 
ures see table in ALABAMA; Population. (B. CR.) 

HUNYADI, JANOS (c. 1387-1456), Hungarian statesman 
and warrior and one of Christendom’s most glorious champions, 
was the son of Vojk, a Magyarized Vlach who married Elizabeth 
Morsina. While a youth, Hunyadi entered the service of King 
Sigismund, accompanied him to Frankfurt in 1410, took part in 
the Hussite war in 1420 and in 1437 drove the Turks from Semen- 
dria (Smederevo). For these services he received numerous estates 
anda seat in the royal council. In 1438 King Albert I made him 
ban of Szörény (Turnu Severin) in western Walachia, a most dan- 
getous dignity entailing constant warfare with the Turks. On the 
death of Albert in 1439, Hunyadi supported the candidature of the 
young Polish king Wladyslaw HI (Ulászló I in Hungary) against 
the partisans of the Austrian candidate László V (Ladislas Post- 
humus), took a prominent part in the ensuing civil war and was 
tewarded by Wladyslaw with the captaincy of the fortress of Bel- 
Stade and the voivodeship of Transylvania. 

The burden of the Turkish war now rested 
shoulders, In 1443 he advanced across the 


1444), he had broken the sultan’s power in Bosnia, Hercegovina, 
Serbia, Bulgaria and Albania. Pope Eugenius ; 
vich of Serbia and Skanderbeg of Albania urged him on his return 
to resume the war and drive the Turks from Europe. All prepara- 
tions were made when Turkish envoys arrived in Hungary to con- 
clude a ten years’ truce, The pact was concluded, but was broken 
When news arrived that a Venetian fleet had sailed to prevent the 
sultan (who had retired to Asia Minor) from recrossing into 

‘urope. In July the Hungarian army recrossed the frontier and 
advanced toward the Black sea coast to join the Venetian galleys. 

Tankovich, however, privately informed Murad of the advance 
and prevented Skanderbeg from joining Hunyadi. On reaching 

ama, the Hungarians found that the Venetian galleys had failed 
t prevent the transit of the sultan, who now confronted them 
With fourfold odds, and on Nov. 10, 1444, they were utterly routed, 
oe falling on the field of battle and Hunyadi narrowly 

ing. 

In 1446 Hunyadi was unanimously elected governor of Hungary 

on behalf of King László V, with regal powers. His first act as 
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governor was to proceed against the German king Frederick IIT, 
to whom had been entrusted the guardianship of the boy king 
László V (q.v.) and who refused to deliver him up. After ravaging 
Styria, Carinthia and Carniola and threatening Vienna, Hunyadi 
made a truce with Frederick for two years. In 1448 he received 
a golden chain and the title of prince from Pope Nicholas V, and 
immediately afterward resumed the war with the Turks, who de- 
feated him at Kosovo. In 1450 Hunyadi negotiated with Fred- 
erick the terms of the surrender of László, The young king created 
him count of Bestercze and captain general of the kingdom, 

Meanwhile the Turkish danger had again become pressing. In 
1455 Hunyadi provisioned and armed the fortress of Belgrade at 
his own expense and—leaving in it a garrison under his brother- 
in-law, Mihaly Szilagyi, and his eldest son, Laszlé—proceeded to 
form a relief army and a fleet of 200 corvettes. Left entirely 
to his own resources, he had only one ally, the Franciscan friar 
Giovanni da Capistrano (see JOHN, Sart, of Capistrano), thanks 
to whose preaching Hunyadi’s small mercenary army was rein- 
forced by a host of peasant volunteers. On July 14, 1456, Hunyadi 
with his flotilla destroyed the Turkish fleet. A week later he routed 
the forces investing Belgrade, forcing Mohammed II the Con- 
queror to raise the siege and return to Constantinople, thus secur- 
ing the independence of Hungary for another 70 years. On Aug. 11, 
however, Hunyadi died of the plague in his camp. 

Hunyadi was a great statesman and a soldier who recognized 
the insufficiency and the unreliability of the feudal levies and was 
one of the first to employ a regular army on a large scale. A 
man of average education, he owed his influence partly to his 
natural genius and partly to the transparent integrity and nobility 
of his character. 

See D. G. Kosary, A History of Hungary, with a at aa 

E. GR. 

HUNYADI, MATYAS: see Marruias I, king of Hungary. 

HUON DE BORDEAUX, an Old French poem in epic metre. 
In a hypothetical early version, Huon d'Auvergne, the hero is dis- 
patched by Charles Martel to demand tribute from Lucifer, who 
sends a devil with gifts, including a black charger on which Charles 
rides to hell. This grim other-world story is transformed in the 
later version into a burlesque fairy tale: Huon of Bordeaux slays 
Charlemagne’s son Charlot in an ambush and is condemned to fetch 
the beard and four back teeth of the amir of Babylon (Cairo), 
who replaces the prince of the underworld; he receives help from 
Oberon, king of faërie. A late prose version, translated into Eng- 
lish by Lord Berners in about 1534, was known to Spenser, Shake- 
speare and Keats. 

BeriocraPHY.—Huon de Bordeaux, ed. by P. Ruelle, in the Travaux 
de la Faculté de Philosophie et Lettres, d'Université Libre de Bruxelles, 
xx (1960) ; Huon of Burdeux, trans. by Lord Berners, ed. by S. LiiLee, 
for the Early English Text Society, extra series xl, xli, xliii, 1 (1882-84, 
1887), See also D. D. R, Owen in French Studies, vii, 129-139 (1953); 
R. Bossuat, Manuel bibliographique fa pos 525- CAC lia 
ment, no. 6105-10 (1955); 2nd Supplément, no. Oral ons 

HUON PINE, botanical name Dacrydium franklinii, the most 
valuable timber tree of Tasmania, Austr. It is a member of the 
order Coniferae but is not a true pine (Pinus). Itis a fine tree 
of pyramidal outline, 80 to 100 ft. high and 10 to 20 ft. in girth 
at the base, with slender, pendulous much-divided branchlets 
densely covered with the minute scalelike, sharply keeled bright 
green leaves. Tt occurs in Tasmania’s swampy localities from the 
upper Huon river to Port Davey and Macquarie harbour, but is 
Jess abundant than formerly because of the demand for its timber, 
especially for ship- and boatbuilding. ‘The wood is close grained 


and easily worked. 


CONIFERS. 5 4 
UPL. fhe most advanced and best-known Indian tribe of the 


i st division of the Athapaskan (q.v.) linguistic stock. 
Fait Ae about 950 lived near the lower Trinity river in Hoopa 
valley, northwestern California. Their traditional culture, shared 
by the Yurok (q.v.) and Karok, was characterized by an economy 
of deer and elk hunting, salmon fishing and food gathering; canoes, 
frame houses of planks bearing individual names; clanless piiga 
a wealth aristocracy owning debt slaves, fishing places and oal 
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groves, shell and woodpecker scalp currency, treasures of albino 
deerskins, fine basketry, huge obsidian blades, furs, etc.; little 
political authority but an intricate law of property; wealth dis- 
playing, dancing to the recitation of narrative magical formulas. 
Theirs was the southernmost efflorescence of the native culture 
characteristic of the north Pacific coast, though lacking the pot- 
latch festivals, secret societies and masks, totem poles and carving 
art of the northern tribes. 

Bratrocrarny.—J. Goddard, “Life and Culture of the Hupa,” Univ. 
Calif. Publ. Amer. Archaeol. Ethn., vol. i (1904); A. L. Kroeber, 
Handbook of the Indians of California (1925); R. F. Heizer and M. 
A. Whipple (eds.), California Indians: a Source Book (1957). 

HUPEH (Hv-ver SHENG), a province in the central Yangtze 
(q.v.) river valley in the heart of agricultural China. Area 72,394 
sq.mi. Pop, (1957 est.) 30,790,000. The eastern part of the prov- 
ince (about two-thirds) is lowland. The Yangtze and its chief 
tributary, the Han, meander in great loops past a maze of shallow 
lakes, the chief of which, the Tung-t'ing Hu, lies just south 
of the border of Hunan, The western part (about one-third) is 
upland and rises to 5,000-6,000 ft. in the mountains of the Wu 
Shan and Ta-pa Shan, In the north the low T'ung-pai Shan divides 
the Han valley from the north China plain. On the east and 
southeast the ranges of the Ta-pich Shan and Mu-fou Shan con- 
strict the plain through which the Yangtze leaves the province. 

Summers are hot and humid, winters relatively mild. The 300- 
day growing season and 47-in. average annual rainfall favour agri- 
culture. The region is transitional between the rice and winter 
wheat realms, with rice dominant, This also is one of the three 
most important cotton regions of China. Maize, kaoliang, tea and 
sweet potatoes are other food crops, while soybeans, silk, hemp 
and tobacco are other industrial crops. Tung-nut-oil production 
from the western hills ranks high. 

Iron ore at Ta-yeh and coking coal nearby form the basis for 
one of the most significant iron and steel complexes in China, with 
a steel plant built in the late 1950s at Huang-shih on the Yangtze 
near the southeast border. Gypsum is important, especially at 
Ying-ch’eng in the northwest. 

The population is mostly concentrated in the eastern lowlands 
where the Han river joins the Yangtze at the great tri-city metropo- 
lis of Wu-han (q.v.). This major industrial and commercial cen- 
tre had a population of 2,146,000 in 1957, with the heavier 
concentration in Hankow, the most important city in central China. 
The first bridge over the Yangtze, constructed there in 1956, per- 
mits through traffic from Peking to Canton. Commercially, Wu- 
han (Hankow, Wu-ch’ang and Han-yang) municipality commands 
the gateway to the Szechwan basin in the west and to Hunan and 
Kweichow in the south and southwest. Ocean-going steamships 
reach ‘Wu-han and transport products to Shanghai and abroad. 
Across the Han river bridge from Hankow is the heavy-industry 

centre of Han-yang. From the latter runs the great bridge across 
the Yangtze joining Hankow and the provincial seat of Wu-ch’ang. 
I-ch’ang (q.v.) and Shasi (Sha-shih) farther up the Yangtze in 
south central Hupeh are important provincial and commercial cen- 
tres. South of Sha-shih is the Ch’ing-chiang (Kingkiang) flood 
detention basin or reservoir covering about 350 sq.mi, In the 
middle reaches of the Han river is the twin city of Hsiang-fan 
(Siangfan), consisting of Fan-ch’eng on the north bank and Hsiang- 
yang (Siangyang) on the south bank, handling the products of the 
Han basin. 

Under the Manchus, Hupeh was originally part of the ancient 
province of Hu-kuang. After Nanking fell to the Japanese in 
Dec. 1937 during the Chinese-Japanese War, Hupeh was host 
province to the National government of China, Hankow being the 
temporary capital until the government moved to Chungking in 

Szechwan. (H. J. Ws.) 

HURD, RICHARD (1720-1808), English bishop, literary 
critic and editor of Horace, was born at Congreve, Staffordshire, 
on Jan. 13, 1720, educated at Emmanuel college, Cambridge (of 
which he became a fellow), and ordained in 1744. After experience 

as a preacher at Whitehall (1750, on the suggestion of William 
Warburton; g.v.), Lincoln’s Inn (1765, where he gave the first 
Warburton lectures in 1768) and archdeacon of Gloucester (1767), 
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he became bishop of Lichfield and Covent i 
consecrated 1775), and then of Worcester CS oira 1m, 
the primacy, which he declined, two years later. ue Offered 
Hartlebury castle, Worcester, on May 28, 1808, ise a 
Hurd’s theological works—sermons, lectures and disquisit 
on miracles and prophecies—have given place, like most rie 
Dialogues (see below), to his literary criticism, Sibiu 
accepting the text of Richard Bentley (q.v.), he edited Ho y 
Ars Poetica (1749) and the Epistola ad Augustum (7 cane 
commentaries, copious notes and “A Discourse Concerning Pee 
cal Imitation.” He maintains that Horace, concerned about un i 
veneration of the ancients, is criticizing and defending Roi 
drama and contemporary poets, rather than prescribing rules Tor 
Hurd the two great complementary critics are Aristotle and 
Longinus, and his commentary illuminates the classical contrasting 
of Art with Nature, pointing to the “sovereign quality” ina poet 
which transports his audience: “Rules, art, decorum, all fall 
before it. It goes directly to the heart, and gains all purposes at 
once. 
Similar sympathies inform Letters on Chivalry and Romance 
(1762), the amplification of an argument begun in the third of 
Hurd’s Moral and Political Dialogues (1759)—a series of imagi- 
nary conversations between historical personages—in which John 
Arbuthnot had upheld against Joseph Addison the value of chival- 
ric jousts and pageantry in a discussion “On the Golden Age of 
Queen Elizabeth.” Modern critics differ about the Letters. Their 
interest in the medieval period; defense of Ariosto and the fanciful 
parts in Tasso; justification of Spenser's form and subject in The 
Faerie Queene as a natural imaging of the feudal-chivalric cus- 
toms and qualities in a work of appropriately “Gothic” structure, 
with its own unity and rules; and the setting of the artist’s “con: 
sistent imagination” against “experience” and the “trite maxim" 
to follow nature may be taken as a forecasting of the romantic 
movement, or, with a reading of On the Idea of Universal Poetry 
(1766), as an extension of neo-classicism in line with the work of 
Thomas Warton, Edward Young, Lord Kames, Sir Joshua Reynolds 
and Edmund Burke. t 
As well as editing the works of Warburton (7 vol., 1788; “A 
Discourse by Way of General Preface,” 1794) and Select Work 
of Cowley (1772), Hurd left materials for an edition of Addison (6 
vol., 1811) to whom, he wrote to William Mason (a close rien 
since his Cambridge days), with “maturer judgment” at the it 
of a critical life” he had returned, after a rapturous eana 
with Shakespeare and the Italians. The emphases are typical 18 
the closing stages of a critical epoch. if 
Broprocrarny—Hurd’s Works were collected in 8 vol. Li 
Letters, 8-12, were reprinted as “Remarks on the Plan and (1808). 
of the Faerie Queen,” in vol. ii of H. J. Todd’s ed. of Spenser ph 
See also Francis Kilvert, Memoirs of . . . Richard Hurd (1860) ad 
Pearce, Hartlebury Castle (1926); The Correspondence 0 
Hurd and William Mason, and Letters of Hurd to Thoma bal 
by E. H. Pearce and L. Whibley (1932); A. W. Evans, pe 
and the Warburtonians (1932) ; H. Trowbridge, “Bishop rs 4.0) 
interpretation,” in PMLA, vol. Iviii (1943). 7 Spain, 
HURDES, LAS (Jurors), a region of west at sqmi: 
northwest of Plasencia in the central Cordillera. en 
The high plateau of Salamanca rises almost impercert 3 which 
western ranges of the Sierra de Peña de Francia (5, af? 
on their southern flank have been fractured by the 
and plunge precipitously 1,000 ft. or more. These ste 
comprise the Hurdes, remote from the rest of the pa origi 
poor, The Hurdanos who inhabit the region are thous) aly 
to have been political or religious refugees. They remain Kjer de 
distinct and inhabit hamlets on the hard slates of the voitre; j 
Gata. In the high altitude hamlets they suffer from 8% iy de 
valleys were formerly malarial. ‘The mountains wer sono 8 
forested and the landscape is barren. The mee about 6,000 
based upon stock rearing but with a population 0 made bel 
the area is overpopulated. Some improvements wert 
the civil war; a new road was built from La tion 
Batuecas valley. There has been some reafforest t ied t0 al 
dam of Gabriel y Galan on the Alagón river Was 
development. 
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Las Jurdes. Etude de géographie humaine (1927). 
HURDLING, running races over a series of Tee eit 
hurdles, which are set a fixed distance apart. Indoors the race 
distances vary from 45 yd. to 70 yd., over 42-in. or 30-in. hurdles, 
1 yd. from the start to the first hurdle and usually with 10 yd. 
between hurdles. Outdoors the competitive distances are longer, 
md an additional competition over 36-in. hurdles is added. The 
standard hurdle heights and distances are often shortened for 
secondary-school competition, but collegiate and international 
outdoor competition is conducted at 120 yd., over ten 42-in. 
hurdles set 10 yd. apart with a 15-yd. start and finish; at 220 yd. 
over ten 30-in. hurdles set 20 yd. apart with 20-yd. start and 
nish; at 440 yd. over ten 36-in. hurdles set 384 yd. apart with a 
ygtyd. start and a 464-yd. finish. Oxford, Cambridge and Na- 
tional Collegiate Athletic association distances are 120-yd, high 
hurdles and 220-yd. low hurdles. Amateur Athletic union cham- 
jonship races are conducted in all three hurdle races in either 
metres or yards. For indoor competition the standard A.A.U. dis- 
tances are so yd. (4 hurdles), 60 yd. (5 hurdles) and 70 yd. (6 
hurdles). 
History—Hurdling began in xgth-century England, and the 
rst races were held at Eton college about 1837. In those days 
hurdlers merely ran and jumped over each hurdle in turn, landing 
onboth feet and usually checking their forward momentum. In an 
efort to gain more efficient hurdle clearance and to prevent stop- 
ing after each hurdle was cleared, a new form came into use in 
England shortly after 1840. Hurdlers began to “sail” over the 
urdle with the body upright, front leg curled under the body and 
the rear leg trailing, This provided more efficient clearance and 
allowed for a landing on one foot, thus helping to maintain for- 
ward momentum, 

Experimentation with standard numbers of steps between hur- 
dles soon followed, and the step pattern for hurdlers was the re- 
sult, Hurdlers take 3 steps between each high hurdle, 7 steps 
between each low hurdle and usually 15 between each intermediate 
hurdle, Further refinements in hurdling were made by A, C. M. 
Croome of Oxford university about 1885. He showed more eco- 
homical hurdle clearance by using a straight front leg with a for- 
ward lunge of the trunk. This “step-over” action is the basis of 
modern hurdling style. 

_ Alvin Kraenzlein of the University of Pennsylvania illustrated 
in 1898 the advantage of sprinting action between the hurdles 
when he turned from sprinting to hurdling to set world records; 
and Earl Thomson, later a U.S. navy coach, showed how more for- 
Ward lean was advantageous with the introduction of his double- 
am forward thrust as he cleared the barrier. Thomson’s form 
made it possible for hurdlers to bring the trailing leg through 
nearly “flat,” putting them in the best sprinting position for the 
next stride forward after the hurdle has been cleared. The pause 
or checking of forward momentum after the hurdle was cleared 
Was virtually eliminated as a result. 

Method of Hurdling.—In clearing a hurdle, the athlete takes 
off about 7 ft. from the hurdle by leaning forward, raising the 
Mead leg and extending the opposite arm (or both arms) directly 
orward as he drives from the ground. The rear or trailing leg, 
ent at the knee, is brought forward over the hurdle at right 
angles to the body as the arm thrust pulls the trunk forward over 
the ‘thigh of the lead leg. As the hurdle is cleared, the leading 
leg is cut down about 5 ft. beyond the hurdle; the body maintains 
ils forward Jean so the trailing leg can be pulled through almost 
Parallel to the ground with the toe up. As the hurdler comes off 
hurdle, he must continue to pull the trailing leg completely 
tough and forward into the next step, while maintaining his 
Hone lean so he is in sprinting position for the steps between 
res Hurdlers must vary body angle slightly when eee 

he different hurdle races. ‘The forward lean is extreme ™ the 
igh hurdles, moderate in the interme jate hurdles and almost 
ee in the low hurdles as the hurdler steps over the 2 ft. 6 in. 

riers, ý i 
i Champions.—United States athletes have dominated interna- 
“onal competition in the 2oth century with some outstanding stars 


See M. Legendre, 
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of modern times being Dick Attlesey, Fred Wolcott, Harrison 
Dillard, Jack Davis and Lee Calhoun in the high and low hurdles 
and Glenn Hardin, Charles Moore and Glenn Davis in the inter- 
mediate hurdles. 

For Olympic hurdling records see OLYMPIC GAMES. 

BreiocrapHy—Don Canham, Track Techniques Illustrated (1952) 5 
J. Kenneth Doherty, Modern Track and Field (1953); Richard I. 
Miller, Fundamentals of Track and Field Coaching (1952); United 


States Naval Institute, Track and Field (1950). 
(D. B. Cm; S. J. R.; E. J. G.) 


HURDY-GURDY, a musical instrument, a kind of squat 
fiddle with the strings sounded not by a bow but by the rosined 
rim of a wooden wheel turned by a handle at the tail end of the 
instrument. The tunes are made on one string, or on a pair of 
strings, stopped by means of short wooden jacks pressed sideways 
against the string or strings (i.e., from below as the hurdy-gurdy 
hangs from its carrying sling) by the fingers of the left hand. Fur- 
ther strings, up to four in number, are not stopped and sound a 
drone. Described as organistrum, the instrument is first mentioned 
in the 10th century by Bishop Odo of Cluny. It was then a church 
instrument, played by two men, one turning, the other fingering. 


BY COURTESY OF THE HORNIMAN MUSEUM, LONDON 
FRENCH HURDY-GURDY (ABOUT 1750), LUTE-SHAPED, WITH GUARD REMOVED 
TO SHOW MECHANISM. IN THE HORNIMAN MUSEUM, LONDON 


During the 13th century, one-man forms of the instrument, called 
symphonia, appeared and were used in secular music, These re- 
mained in use here and there in Europe up to the middle of the 
20th century, played either by folk musicians or by beggars, nota- 
bly in central France, where the vièlle à roue (wheel fiddle) gained 
a fresh lease of popular life through the pastoral fashions culti- 
vated during the reign of Louis XIV. The Swedish myckel-harpa 
has similar stopping mechanism but is played with a bow. Because 
of the hurdy-gurdy’s handle-operated wheel and its association with 
street musicians; the term is sometimes mistakenly applied to 


mechanical instruments such as the barrel organ (q.v.). 
(A. C. Ba.) 


CHRISTIAAN SNOUCK (1857-1936), 
Dutch orientalist noted for his studies of Arabic and of Islam, 
was born at Oosterhaut on Feb. 8, 1857. After completing his 
studies in theology and oriental languages he went to Arabia, where 
he stayed for several years, and to other parts of the near east. 
The result of these travels was his work Mekka, 2 vol. (1888-89). 
He refused a nomination as professor of Arabic at Cambridge 
university in succession to Robertson Smith and also nominations 
in Germany and at Leiden, preferring to continue his studies on 
Islam in the Netherlands Indies (1889-1906), where for several 
years he was counselor to the government in Islamic affairs. In 
1893-94 he published De Atjehers, which was translated into Eng- 
lish in 1900. He returned to the Netherlands in 1906, where he 
accepted the chair of Arabic at the University of Leiden; in 1907 
he was nominated counselor for Indian and Arabian affairs to the 
Dutch and the Netherlands Indies government. Among his other 
works are Nederland en de Islam (1911) and LEa Geschnif- 
t seg.). He died on June 26, 1936. 
ton Gaas oO ATRICK JAY (1883-1963), U.S. politician, 
soldier and diplomatist, was born on Jan. 8, 1883, in Indian ter- 
ritory, now Oklahoma. In 1908 he began the practice of law in 
Oklahoma. After serving as colonel in the American expeditionary 
force during World War I, Hurley was prominent in Republican 


party politics during the 1920s, serving as secretary of war in the 
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Hoover administration (1929-33). On U.S. entrance into World 
War II, Hurley, promoted to brigadier general, went to the far 
east as Gen. George C. Marshall’s personal representative to ex- 
amine the possibility of relieving U.S. troops on Bataan. During 
the remainder of the war, Hurley served in various diplomatic 
capacities as President Roosevelt’s personal representative. As 
U.S. ambassador to China in 1944-45, Hurley, in the interest of 
intensifying the Chinese war effort, attempted vainly to reconcile 
the Kuomintang government and the Communist faction; his mis- 
sion was a failure and he resigned his post in Nov. 1945. He died 
on July 30, 1963, in Santa Fe, N.M. (W. R. E.) 

HURLING. An outdoor stick and ball game somewhat akin 
to hockey and lacrosse (qq.v.) and long recognized as the national 
pastime of Ireland. There is considerable reference to hurling 
(iomáin in Gaelic) in the oldest Irish manuscripts; the heroes of 
the ancient tales were all expert hurlers. The stick used is called 
a hurley, camán in Gaelic, and camáns in relief decorate some 
monuments to 15th-century chieftains. Hurling was for long a 
communal game played between neighbouring clans or rival par- 
ishes with unlimited numbers of players on either side. Boughs 
of stripped wood bent to the form of a bow were used as goal posts, 

An association to revive and standardize hurling, the Gaelic 
Athletic association, was founded in Thurles, County Tipperary, in 
1884, and by mid-20th century there were more than 2,000 
clubs in Ireland. County, provincial and all-Ireland champion- 
ships are played. 

Method of Play.—The stick, resembling a hockey stick except 
that the head is shorter and wider, is made of young pliable ash, 
3 ft. long and 34 in. wide in the oval-shaped striking blade. The 
width of the blade enables the ball to be hit overhead from man 
to man as well as along the ground. Each team consists of 15 
players. The average pitch, or field, is 150 yd. long and 90 yd. 
wide. The goals at each end have posts 16 ft. high and 21 ft, 
apart with a crossbar 8 ft. above the ground. One point is scored 
by hitting the ball over the opposing crossbar, at any height be- 
tween the posts. A goal, scored by driving the ball under the 
crossbar, is equal to three points. The ball, or slitter, is of cork, 
wound with wool and leather covered. It may be caught in the 
hand before hitting but not thrown or lifted; it may also be 
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HURLING TEAMS FROM CORK AND WEXFORD, IRELAND., BATTLE FOR THE 
ONSHIP BEFORE A CAPACITY CROWD OF 20.000 SPECTATORS IN DUB- 
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juggled or carried on the blade of the stick, or may be hi 
left or right. (D t from 

HURLSTONE, WILLIAM YEATES (1876-1996, 9 
lish pianist and composer of chamber works esteemed at the y 
ginning of the 20th century, Born in London on Jan, 7 ithe 
was a pupil of Sir Charles Stanford at the Royal College ee 
His piano concerto (1896) and Variations on a Swedish dita 
orchestra (1904), were enthusiastically received. His Ga 
works, produced between 1897 and 1899, include a violin and pian 
sonata and a piano quartet. His Fantasy Quartet won the fr 
W. W, Cobbett award for chamber music. He died in London a 
May 30, 1906, having the previous year been appointed professor 
of counterpoint at the Royal College of Music, 

See William Hurlstone, ed. by Katherine Hurlstone (1949), 


Sis arora 4 (P. M. Yo) 

HURON. This French epithet, meaning “bristle head” or 
“ruffian,” was applied to a group of Indian tribes calling them: 
selves Wendat, whence Wyandot. At the time of their discovery 
by Jacques Cartier in 1534 they were settled in agricultural vi- 
lages near the St. Lawrence river. The family, the matrilineal 
clan, the larger clan groupings called phratries and the tribal con. 
federacy were the main social and political units, Political leaden 
were selected by the matrons. The Hurons belonged to the Ito 
quoian linguistic family but were bitter enemies of the Iroquois, 
with whom they competed in the fur trade. Before the arrival of 
Samuel de Champlain in 1603 the Iroquois had driven part of the 
Hurons from the St. Lawrence river westward into Ontario, where 
kindred tribes seem to have been already resident, About 159 
four of these groups, the Bear, Cord, Rock and Deer people, estab 
lished a confederacy which included also smaller or dependent 
tribes. The confederacy numbered perhaps 20,000 persons. The 
Hurons received the French as friends and the Jesuits made many 
converts; but in 1648-50 Iroquois invasions destroyed the’ con 
federacy, thousands of Hurons being killed, others taken captive 
or forced to settle among their conquerors and the remnants driven 
west. These fragments drifted back and forth between Michigan, 
Wisconsin, Ontario, Ohio and Quebec, in alliance or conflict wih 
many tribes, some of them also victims of the Iroquois, At mi: 
20th century there remained about 500 Huron at Loretteville it 
Quebec and 900 Wyandot in northeastern Oklahoma. 

See also Canapa: Native Peoples; IROQUOIS. 

See D. Jenness, Indians of Canada, 3rd ed. (1955); ] 
dian Village and Mission Sites of Huronia,” Canadian G 
Journal, vol. 67 (1963) In 

HURON, LAKE, named by the French from the Sa 
dians, the second largest of the Great Lakes of North Americi id 
bordered on the west by the state of Michigan, U.S., and wi 
north and east by the province of Ontario, Can. The lake m à 
has the form of a wide crescent convex to the north 
Georgian bay lying outside the crescent in that direction. 
is 247 mi. long from northwest to southeast, and its m 
width is 101 mi. The surface area of the lake, including clu 
bay, is 23,000 sqmi., and the area of its drainage basin, tation it 
lake surface, is 49,600 sq.mi, The mean annual es f 
the area is 31 in. The mean height of the lake above Hr join 
579 ft., the same as that of Lake Michigan, with w a Tl 
at its northwestern extremity by the Straits of Mac , Cr 
deepest point inthe lake, 750 ft., is 169 ft. below pri post cot 
rents in the lake generally are slight and variable; the 20 west 
sistent movement of water being a slow drift from | ie ith 
toward the outlet at the south end. (For compart tik 
other Great Lakes, a discussion of their origins; conn 
zations, etc., see Great LAKES, THE.) 

History.—Huron was the first of the Grea q Étienne BY 
covered by Europeans. Samuel de Champlain ay hed Georg"! 
traveling up the Ottawa and Mattawa rivers, real 
bay in r6r5. Brulé traversed the North channel ne 
river in 1618. A Jesuit mission, named Ste. Matt o 
among the Huron Indians at the Wye river a e A 
of Georgian bay) in 1638. destroy 
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tlement at Sault Ste. Marie on the river connecting Lakes Superior 
and Huron. Father Jacques Marquette established a mission at 
St. Ignace on the Straits of Mackinac in 1671. 

Meanwhile Louis Jolliet, returning eastward from the Sault in 
1669, had traveled by canoe down Lake Huron, through St. Clair 
river and lake and the Detroit river, and discovered Lake Erie. 
Robert Cavelier de la Salle’s ship the “Griffin,” sailing westward 
from Niagara, traversed Lake Huron in 1679. A fort was built 
on the St. Clair river in 1686 by Daniel Greysolon, Sieur Dulhut. 
British penetration of the lower lakes developed strongly in the 
mid-1700s. Major Robert Rogers with 200 rangers captured De- 
troit for the British in 1760 and took Michilimackinac on the 
Straits of Mackinac in 1761. At the close of the Revolutionary 
War the boundary between the United States and Canada was 
drawn through Lake Huron from its south end to the St. Marys 
river. The fort on Mackinac Island, overlooking the Straits of 
Mackinac, was captured by the British in the War of 1812 and re- 
occupied by U.S. troops at the close of the war. 

Physiography.—Inflow into Lake Huron is received from Lake 
Superior via the St. Marys river (73,700 cu.ft. per second), from 
Lake Michigan and from numerous streams draining the adjacent 
lands, The discharge of the lake, through the St. Clair river at 
its south end, averages 177,500 cu.ft. per second. When strong 
winds blow from the east or northeast, over the expanse of 
Georgian bay and eastern Lake Huron, they develop high seas 
which run athwart the main course of traffic through the lake. 

Resistant Niagaran Dolomite rock forms the north shore of the 
lake for 40 mi, eastward from the Straits of Mackinac, and also 
forms the southern and western shores of the chain of islands and 
of Saugeen peninsula, which separate the main body of the lake 
from Georgian bay. Dundee and other limestones underlie the 
south shore of Lake Huron from the straits southeastward to 
Thunder bay, and an unusually pure phase of the limestone, quar- 
tied at Calcite and Rogers City, Mich., is the principal source of 
flux material for the steel industry of the lower lakes. 

There is evidence that the surface of Lake Huron was approxi- 
mately 400 ft. below its present level when the margin of the last 
continental glacier retreated and permitted the lake to drain from 
the northeastern corner of Georgian bay to the Mattawa and 
Ottawa river valleys of Ontario. Uplift of the land has since 
raised that outlet area and caused the lake to rise and discharge 
down the St. Clair river. s 
„The principal mineral resources of the region are the widely 
distributed sand and gravel; petroleum, limestone and salt in the 
lower peninsula of Michigan; nickel ores, mined near Sudbury, 
Ont,; and uranium, found mainly near Blind River, Ont. 

Harbours and Commerce.—The average season of navigation 
on Lake Huron is from mid-April to mid-December in the north 
and from early April to late December in the south, The most 
important traffic on the lake is the through commerce between Lake 
Erie and Lakes Superior and Michigan, but large tonnages of lime- 
stone are loaded at Rockport and Rogers City, Mich., along mn 
West coast of Lake Huron. Other harbours, important in local 
trade, include: in Michigan, Cheboygan; near the Straits of 

ackinac; Alpena, on the southwestern shore of Thunder bay; 

ay City, at the head of Saginaw bay; and Harbor Beach, 60 mi. 
N. of the head of the St. Clair river; and, in Ontario on Georgian 
bay, Collingwood, Midland, Tiffin, Port McNicoll and Depot 

tbor; See Georcran BAY; MACKINAC, STRAITS ae oe 

Bre ee i ic Service, Great Lakes Pilot, 
vol, ENEN EE E ETE EEEN Great Lakes Pi pet and 
charts (annually) ; Fred Landon, Lake Huron (944). (J.L. He) 
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The earliest recorded presence of demonstrably Hurrian ono- 
mastic elements (personal and place names) goes back to Meso- 
potamian records of the late 3rd millennium, notably those of the 
3rd dynasty of Ur; these point uniformly to the area east of the 
Tigris and the mountain region of Zagros as the Hurrian. habitat 
and to gradual penetration of Mesopotamia proper. From then 
on, and especially during the early 2nd millennium, there is scat- 
tered evidence of a westward spread of Hurrians. An inscribed 
Hurrian tablet of northern Mesopotamian provenance, apparently 
dating from the Old Akkadian period, was published in 1948; some 
religious poems in Hurrian from Mari (Tell el Hariri) on the 
middle Euphrates belong to Hammurabi’s time; and Alalakh (Tell 
Atchana) in northern Syria was considerably hurrianized in the 
18th century B.c, An even greater westward migration must have 
taken place after r700 B.C., probably issuing from the area between 
Lake Van and the Zagros. When the records become abundant, ¢. 
1500 B.C., there is evidence of Hurrian dominance or presence over 
a wide area, This Hurrian wave was probably set in motion by the 
intrusion of Indo-Iranians from the north into the region of the 
later Iran and is connected with the approximately contemporary 
incursions of Kassites into Babylonia and perhaps of Hyksos into 
Egypt. There is every indication that Hurrians overthrew the 
Assyrian dynasty of Shamshi-Adad I and Ishme-Dagan I and sub- 
sequently dominated Assyria. East of the Tigris the flourishing 
commercial centre of Nuzi was a basically Hurrian community, as 
is shown by the proper names of its inhabitants and various other 
Hurrian linguistic elements in its records. Hurrian influence pre- 
vailed in many communities of Syria. Hurrian names predominate 
at Alalakh; and Ugarit has yielded, besides its Canaanite records, 
Hurrian religious texts in alphabetic cuneiform, a conventional 
syllabic Sumero-Hurrian vocabulary and a short Hurrian-Akkadian 
bilingual document. Hurrians likewise occupied large sections of 
eastern Asia Minor, thereby becoming eastern neighbours and later 
partly dependents of the Hittites. 

Yet the Hurrian heartland during this period of maximum expan- 
sion was northern Mesopotamia, the country then known as Hurri, 
where the political units were dominated by dynasts of Indo- 
Iranian origin. In the rsth century B.C. these principalities and 
their dependencies ranging from the Iranian mountains to Syria 
were united into a state called Mitanni or (in Mesopotamian rec- 
ords) Hanigalbat, under the leadership of an Indo-Iranian warrior 
caste named maryannu, which, like the royal names (e.g., Arta- 
tama, Shaushshatar), has a clearly Indo-European etymology. 
Mitanni, with its capital Washshukanni, warred especially with 
Thutmose ITI of Egypt for the possession of Syria. During the 
reign of Amenhotep III of Egypt friendly relations prevailed; an 
extensive letter from the Hurrian king Tushratta to this Pharaoh 
is the longest extant Hurrian text. In the middle years of the 14th 
century B.C., after the political decline of Egypt under the Pharaoh 
Ikhnaton, the resurgent Hittite empire under Suppiluliumas I de- 
feated Mitanni and reduced Tushratta’s son Mattiwaza to vassal- 
dom, while Assyria under Ashur-uballit I seized the opportunity to 
reassert its independence. In spite of political subjection, the 
continued Hurrian ethnic and cultural presence in Syria and in the 
Cilician region (Kizzuwatna) exerted a strong influence on the 
Hittite empire. 

The carvings at Yazilikaya suggest that the official pantheon of 
the empire was thoroughly hurrianized through the inclusion and 
syncretization of Hurrian deities, especially Teshub and Hebat; 
Hurrian cultic texts were found at the capital site of Hattusas 
(Bogazkoy) ; Hittite queens had Hurrian names; and Hurrian 
mythology appears in Hittite epic poems. Moreover, the Indo- 
Iranian overlords of Mitanni had introduced horse breeding and 
chariot warfare into the near east, and Mitannian specialists in this 
line were employed by the Hittites at Hattusas. , 

The principality of Hayasha in the Armenian mountains was 
another Hittite dependency; Suppiluliumas, in a famous treaty 
with its ruler Huqqanas, warns him against certain incestuous 
family relations which seem to have been originally current among 
the Hurrians under a fratriarchal system, also attested in traces 
at Nuzi. This hinterland region provided the last stronghold for 
Hurrian ethnic identity. The people of the Haldian (Khaldian) 
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kingdom of Urartu during the otn-7th centuries B.C. spoke a lan- 
guage definitely akin to Hurrian. Everywhere else Hurrians ap- 
pear to have spent themselves in the latter part of the 2nd 
millennium B.c.; before modern discoveries only such meagre 
traces as the brief mentions of “Horites” in the Pentateuch re- 
mained as uninstructive witnesses of their forgotten greatness. 
Yet the typically Hurrian “Armenoid” physical type had left its 
lingering imprint on the racial features of the near east. 

Language.—The Hurrian language, once called improperly 
Mitannian or Subarian (after Subartu, an old cuneiform name for 
regions north of Sumer and Akkad), is attested chiefly in four vari- 
eties of cuneiform: Old Akkadian; Babylonian; specifically Hur- 
rian; and consonantal Ugaritic. Continuous texts, mostly from 
Mari, from the Amarna archives in Egypt (Tushratta’s letter), 
from Bogazkoy and from Ugarit, are supplemented by onomastic 
materials, glosses and loan words from many sites, notably Nuzi 
and Alalakh. Combinatory analysis, especially of the long con- 
tinuous text of the Tushratta letter, has permitted considerable 
penetration into the language, which is neither Indo-European nor 
Semitic. The grammatical structure is dominated by a profusion 
of suffixes, and the verbal system is particularly complicated, 
There is a basic distinction of transitive and intransitive forms and 
constructions; the full transitive expression is conceived in a pas- 
sive sense, with the object of the action in a “subject case,” while 
the doer takes on the form of the “agent case,” so that “and my 
brother requested a wife” is expressed as Seniwwus-an ašti 
Saruga “by my brother and” (šena “brother,” -iwwu- “my,” 
-y agent suffix, an “and”) “a wife” (ašti subject case without suffix) 
“was requested” (šaruša). These characteristics suggest that 
Hurrian may have an affinity not only with Urartaean but with 
modern Georgian and related languages on the Caucasus. 

See also Hrrtires. 

Brstiocrapny.—R. T. O'Callaghan, Aram Ndharaim (1948); I. J. 
Gelb, Hurrians and Subarians (1944), “New Light on Hurrians and 
Subarians,” Studi orientalistici in onore di G. Levi della Vida, i, pp. 378- 
i, with further bibliography (1956) ; H. G. Güterbock, “The Hurrian 

lement in the Hittite Empire,” Journal of World History, ii, pp. 383- 
394 (1954); E: A. Speiser, Introduction to Hurrian (1941); E. Ben- 

, article in Meillet-Cohen, Les Langues du monde, pp. 199-205 
and 222 (1952). g. Pr) 

HURRICANE, a tropical storm, originally in the West Indies 
only, but a term now applied to this type of storm in other parts 
of the world. The name is derived from the word huracan of the 
Arawak-speaking Indians of the West Indies. It is also used to 
designate a wind of force r2 on the Beaufort scale (g.v.), that is, 
a wind of more than 75 m.p.h. 

The hurricane season lasts roughly from June to October. In 
midseason, Aug. and Sept., hurricanes develop mainly near or to 
the east of the Lesser Antilles. Early and late in the season, in 
June and from the latter part of September onward, the area 
with most frequent formation is the western Caribbean. The Gulf 
of Mexico also is a breeding ground for hurricanes, as is the Pa- 
cific*just off the Central American coast. In the Atlantic-Gulf 
region the mean hurricane frequency is seven per year; it is rea- 
sonable to assume that about the same number form in the eastern 
Pacific, but the information is quite uncertain in that area. In 
individual years the frequency has ranged irregularly from 2 to 
21 in the Atlantic. 

After formation, most hurricanes move northwest, gradually 
turning more directly north as they move out of the tropics. The 
United States intercepts all hurricanes moving northward in the 
Gulf, and since the land mass extends farther east with increasing 
latitude, it also intercepts many hurricanes moving northward 
on the ocean side of Florida. Some of the most extensive damage 
suffered from hurricanes has been sustained in New England. This 
damage has resulted partly from the wind, especially the effect 

of wind upon the sea near coasts, but also from floods following 
heavy rains in the mountainous sections of New England. 
See TropicaL STORM; see also references under “Hurricane” in 
the Index. (H. Rt.) 
HURST, JOHN FLETCHER (1834-1903), U.S. Methodist 
Episcopal bishop and educator, was born in Salem, Md., on 
Aug. 17, He graduated at Dickinson college, Carlisle, Pa., 


1834 
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in 1854, taught for two years and then went to Germany to st dh 
at Halle. On his return to the U.S. he was engaged in rea 
work, and from 1867 to 1871 taught Methodist mission institut 
in Germany. In 1871 he became professor of historical theol i 

i Í i b ogy 
at Drew Theological seminary, Madison, N.J., of which he at 
president from 1873 till 1880, when he was made a bishop, He 
died at Bethesda, Md., on May 4, 1903. 

Bishop Hurst, by his devotion, recovered the endowment of 
Drew Theological seminary, lost by the failure in 1876 of Daniel 
Drew, its founder. The American university (Methodist Episco- 
pal) at Washington, D.C., for postgraduate work, of which he 
was chancellor from 1891 till 1902, was the outcome of his la 
bours to improve the quality of Methodist scholarship. Besides 
translating and revising many important works he published 4 
History of Rationalism (1865; rev. ed., 1901) ; Life and Literature 
in the Fatherland (1875), brilliant sketches of Germany; Indika; 
the Country and People of India and Ceylon (1891); History of 
the Christian Church (1897-1900); and edited the History of 
Methodism (1902-04), a co-operative work 

HUSAIN IBN ALI (c. 1854-1931), amir of Mecca from 1908 
to 1916 and king of Hejaz from 1916 to 1924, was the son of Ali 
ibn Mohammed of the Aun line of Hashemites (q.v.), to which 
line the Meccan amirate had passed in 1827. He was brought up 
in Bedouin surroundings, and although he spent much of his life 
in Constantinople, he never lost his affection for the desert. Re- 
putedly sagacious and modest, he appeared, at the beginning of his 
amirate, to be bent on forwarding Turkish interests in Arabia, 
But in 1913 he began to assert his independence by opposing the 
extension of the Hejaz railway to Mecca. 

When World War I broke out Husain entered into negotiations 
with the British, which culminated in the Arab revolt in June 1916, 
In October he proclaimed himself “king of the Arab countries,” 
though he was formally recognized only as king of Hejaz, At the 
Versailles peace conference (1919) he was represented by his 
third son, Faisal, but refused to ratify the treaty as a protest 
against the mandatory regimes imposed on Syria, Palestine and 
Iraq. Subsequently his domestic policy was marked by ever m 
creasing avarice and reaction, while he sowed the seeds of future 
trouble by deliberately courting the enmity of Ibn Saud. hh 
March 1924, while on a visit to Trans-Jordan, he proclaimed 
himself caliph, but war with Ibn Saud was imminent, and the 
Wahhabi attack on At Ta'if in September found him unpre 
On Oct. 5 he abdicated and proceeded to Aqaba. In July Do 
British conveyed him to Cyprus, where he lived till 1930. He di 
at Amman in 1931. ARE” 

Husain had four sons: Ali, Abdullah, Faisal and Zaid. ART 
ceeded his father on Oct. 3, 1924, as second king of Heje 
abdicated on Dec. 10 of the following year. Abdullah (see ABDUL: 
LAH 1BN Husarn) became king of Jordan, Faisal (see FAISAL 14 
king of Iraq. i ia); 

Breiiocrarny—George Antonius, The Arab Awakening u Mi i 


Abdullah I, king of Jordan, Memoirs (1950); James Malm \” 
Hashemite Kings (1959). 5 ( ne of 
HUSAIN IBN TALAL (1935- ), Hashemite king 


Jordan from 1953, was born in Amman on Nov. 14, 1935. AN 
rect descendant of the Prophet Mohammed (see HASHE! (st 
he is a son of King Talal and grandson of King Abdu eyes in 
ABDULLAH IBN Husarn), who was murdered before ca aad the 
1951. Husain was educated in England at Harrow Schoo father, 
Royal Military Academy, Sandhurst, and succeeded his Mri 
who was declared mentally ill in 1952, being crowned a the m- 
1953. Vigorous and receptive of new ideas, he. share to give 
tionalist emotions of his generation of Arabs, but in eta and 
them expression he opened his country to powerful Eeti 
other subversive influences. In 1956 he abrogated i ord 
with Britain, thereby forfeiting the annual British pa. 
sidy. It was only by a display of great personal tonah Ay 
April 1957 he foiled a plot to dethrone him engineered je 
Egyptian commander in chief, Abu Nawar (who wa relieved to 
exile). Several subsequent attempts on his life were s 
have been prompted by Egypt or Syria. > 
From 1957 Husain obtained generous subsidies f 


pro 


rom the united 
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giates, and by 1966 his country was well on the way to economic 
sii-sufficiency- His qualities as a ruler, decisiveness and strength 
of purpose, were gradually firmly established. But his political 
problems, the hostility of the Arab antimonarchist states and its 
disruptive effect on the poorer former Palestinians in Jordan, re- 
mined. He survived several national crises, not least a massive 
Imaeli raid on Jordan in November 1966, which his Arab enemies 
tried unsuccessfully to exploit. 

Jn 1961 Husain, whose first marriage had been dissolved, mar- 
jed a young Englishwoman, Antoinette Gardiner, known there- 
after as Princess Muna al-Husain, There were two sons of this 
marriage when in 1965, by Husain’s own wish, his younger brother, 
Hassan (b. March 20, 1947), was proclaimed crown prince. See 
aso Jorvan: History. 

BruiocrapHy.—Ann Dearden, Jordan (1958); J. Morris, The 
Hoshemite Kings (1959); Hussein, king of Jordan, Uneasy Lies the 
Head (1962); J. B. Glubb, A Soldier with the Arabs (1957). 
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HUSBAND AND WIFE, LAWS CONCERNING. This 
utile deals principally with the effect of marriage on the legal 
relations between husband and wife, both concerning personal 
md property rights. The methods by which the matrimonial re- 
tionship is constituted and dissolved is discussed in the articles 
m MARRIAGE, Law or and Divorce. The powers, duties and 
tights of parents concerning their children are discussed in the 
article CHILDREN, Laws CONCERNING. 

The Principle of “Unity.” —The English common law treated 
husband and wife as a “unity” and the personality of the wife as 
“merged” in that of her husband. To some extent this answered 
medieval social needs but the principle was still expounded by 
William Blackstone (qg.v.) in the 18th century and adopted by 
the American colonies, who retained it after the Revolution, It 
is comparable to the rule of the earlier Roman law according to 
which the wife was, in the marriage with manus, subject to the 
tatria potestas or control of the husband (see ROMAN Law). In 
Rome, just as later in England, the United States and elsewhere, 
the equality of husband and wife was eventually accepted. Yet 
the principle of unity has not quite vanished nor is it likely ever 
to do so entirely, for marriage implies a household community. 
Intoads on the unity rule were originally intended to preserve 
the wife’s property for her next of kin and not to let it go to 
the husband, In the propertied classes this policy was followed 
centuries before the notion of the equality of the sexes was seri- 
ously defended. 

Personal Relations.—Husband and wife owe each other a duty 
to cohabit; i.¢., to create and to maintain what the German and 
Swiss civil codes call a “community of life.” The common Jaw 
imposes on the spouses a duty to give each other “mutual society 
and affection.” Husband and wife are, as an Australian judge 
mce put it, linked together by a “mass of indefinable rights and 
ities, , conveniently gathered under the word ‘consortium, 
This general rule derives its meaning from the way it is translated 
into practice by statutes or by the courts, as, for example, in 

French and Swiss civil code provisions holding that the aie 
ove each other fidelity and assistance and that they are D k 
able to co-operate for the welfare of their community an z 
Sve care and guardianship to the children. Thus, by aia 
£ consortium they are under a duty to share a home, the hus! cd 
‘a occasionally the wife) is under a duty to ey ie 
Mi upport the other spouse and the children ante hil een eid 
i need manage the household a look after the 
Pouses owe each other marital intercourse. í ; 
tality If the spouses differ on a matter affecting their 
thee monia life, e.g., where they are 

t the husband decided, ‘This was th 
W tradition and on the European contin 


and she owed him j 
bedience was repeal z 
i also in Switzerland, he remains the head of the family, although 


i d, 
£ must exercise this power in the interest of the family (husband, 
“© and children). Even so, in both countries it is E m got 

£s the location of the home, and in F. cg mica 
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refuse to share it only in exceptional cases of moral or physical 
danger to herself or the children, in which case the judge deter- 
mines her residence. In other countries the modern postulate of 
equality of the sexes has led to more radical changes, In the 
German Federal Republic (see German Law: Law of Domestic 
Relations) a law of 1957, taking account of the constitutional 
requirement of equality, abrogated an earlier provision by which 
the husband had the power to decide all questions concerning the 
conjugal life and, in particular, to determine the matrimonial 
home. The English court of appeal decided in 1949 (Dunn v. 
Dunn) that, in determining the matrimonial home, the spouses had 
equal rights and the husband had no casting vote; in the event 
of a difference of opinion, the more reasonable view, as decided 
by a judge, must prevail. In practice the principle of equality 
is limited by the difference in the natural, and therefore the social, 
functions of the sexes; for instance, it is regarded as reasonable 
for the family to live near the husband’s place of work, since 
normally he is the breadwinner. By changing his job or trade he 
can thus in fact play the main part in deciding where the home 
should be. In all matters concerning the custody, upbringing 
and education of the children, husband and wife have completely 
equal rights, a rule established in England by statute in 1925, This 
rule also holds in the United States where, however, in general 
the husband still primarily determines the home and, if the wife 
does not follow him, she is prima facie guilty of desertion unless 
he abused his right. In the 1960s laws by which the husband 
could prevent his wife from doing paid work outside the house 
were continuing to disappear. Inequality survives in most coun- 
tries in that the wife must take her husband’s name. By the new 
German law of 1957 she may add her own name to that of her 
husband, 

Enforcement.—The right to consortium normally gives rise to 
only two directly enforceable claims, namely, financial support 
(alimony or maintenance) and, sometimes, possession and custody 
of the children. In many countries there exists a right, based on 
the canon law, to obtain a court order for the “restitution of con- 
jugal rights,” but such decrees cannot be enforced through com- 
mittal to prison or attachment of property; the English court 
of appeal held in 1891 (Regina v. Jackson) that neither spouse 
may enforce cohabitation by physical coercion. Personal, as dis- 
tinguished from property, rights can as a rule be enforced only 
indirectly, usually in mre or aprenan ee ca the 
right to determine the home becomes re! levant when a court has to 
decide whether either spouse has deserted the other. The con. jugal 
community occupies lawyers mainly when it is disorganized or 
breaking up; the mutual rights of husband and wife usually emerge 
in proceedings between the spouses arising from a matrimonial 
crisis. 

The right of consortium may, however, also affect third parties. 
According to English law the husband or the wife may be en- 
titled to damages against third parties who, by enticing the other 
spouse, have interfered with the consortium, The husband is 
also entitled to compensation against a third party who, for exam- 
ple, by negligently causing personal injury, has deprived him of his 
wife’s consortium and services, but the wife has no corresponding 
right, In some states of the U.S.,-actions for alienation of af- 
fection and other heart-balm actions have been abolished by stat- 
be of the Unity Rule—In some respects the principle of 
unity still survives. Whereas in most countries a wife can have 
a nationality independent of that of her husband and in many 
countries, among them most of the United States, she can also 
have a separate legal domicile, English and Scots law take the 
view that the wife’s domicile follows that of the husband, so that 
he can change it without her consent. This rule, still prevailing in 
the early 1960s, has the advantage that the same law applies to 

onal estates of both spouses. 
A law the spouses could generally not be forced, nor 
were they even allowed, to give evidence for or against each other, 
but in England this rule has been abolished by statute, completely 
in civil and to some extent in criminal proceedings. Communica- 
tions between the spouses cannot give rise to an action or prose- 


o 


9o08 


cution for defamation nor can either spouse be forced to reveal 
them in a court. Husband and wife cannot be guilty of conspiracy 
with each other, or, as long as they cohabit, of stealing one an- 
other’s property, unless it is taken when either spouse is deserting 
or leaving, or about to desert or leave, the other. 

Property and Liabilities—All modern systems of matri- 
monial property law are a compromise seeking to reconcile the 
stability of the household community, the interests of the fami- 
lies (kinship groups) of both spouses (especially in regard to land 
and investments) and the principle of equality of the sexes (which 
dominates legislation even where it is not expressed in the con- 
stitution). There are two types of system: “community” (where 
the whole or part of the property of husband and wife is common 
by operation of law) and “separation” (where each spouse retains 
what he or she has on marriage or acquires during wedlock). In 
practice each actual system has some features of both types; the 
emphasis depends on economic policy and social mores, 

The Anglo-American Common Law.—At common law the hus- 
band acquired on marriage all the chattels (movable property) of 
his wife; since she could not own such personal property, what- 
ever she purported to acquire during wedlock became his property. 
She retained her property in leasehold land and intangible assets 
such as debts, shares and similar investments, but she had no 
power to dispose; this power, including the power to sell and to 
appropriate the proceeds and to collect debts for his own benefit, 
together with the right to the income (rent, interest, etc.), vested 
in the husband. Freehold land remained her own and neither she 
nor her husband had the right to dispose of it alone, but by a 
number of devices they were able to dispose of it jointly. More- 
over, he was entitled to the income and if there was issue and 
if he survived her, this usufructuary right was extended until his 
death (tenancy, by “curtesy”), although the land itself went upon 
her death to her heir-at-law. Marriage had no effect on the hus- 
band’s property, except that if the wife survived him she had 
under certain conditions a right to the income for her life of all 
freehold land that had at any time been in his legal possession 
(seisin) during the marriage, a right known as “dower” (q.v.) 
which could be easily taken away (“barred”) by the husband 
through certain legal techniques. Curtesy and dower have been 
abolished in England but still survive in many states in the United 
States. Being unable to dispose of property, a married woman was 
at common law also incapable of entering into a binding contract 
in her own name, but she was capable of acting as her husband's 
agent and, on the whole, he was liable for all contracts she entered 
into in the course of her normal duties as a housewife. She was 
unable to commit torts (see Tort) but her husband was jointly 
liable with her. She was incapable of making a will. She could 
sue and be sued in court only jointly with her husband. 

Property and Status —Since the common law debarred a mar- 

ried woman from disposing of property and therefore also from 
making contracts, it linked two quite different problems, namely, 
the effect of marriage on the property of the spouses and the legal 
status of a married woman. Equality of status, including full con- 
tractual capacity, is not incompatible with a system under which 
the husband has the power to dispose of his wife’s property in- 
terests, as, for example, in French law (as it has been since the 
amendments of the civil code in 1938 and 1942) and in the Span- 
ish-inspired laws of the eight “community of property” states in 
the United States (Arizona, California, Idaho, Louisiana, Nevada, 
New Mexico, Texas and Washington). 

The Rule of Separation of Property—In England and in the 
rest of the United States, equality of status and capacity in the 
law of contract, tort, property and civil procedure resulted from 
separation of property of husband and wife. Community of prop- 
erty has never been the law either in England or in the majority 
of U.S. states. When the husband’s common-law rights were 
abolished, separation took their place and, hence, equality of the 

spouses. 

The evolution of separate property, which is today complete in 
England, Scotland and in the U.S. noncommunity states, began in 
the 16th and 17th centuries when lawyers tried to meet the needs 
of the incipient capitalist economy. When investment in assets 
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other than freehold land became common, the need arose: fi 

s 5 A 5 i or 
preserving for a married woman's family (kinship group), includ. 
ing her children, such assets as devolved upon her by wall or at 
on the part of her father or other members of the family, Hence 
courts of equity (g.v.) intervened so as to exclude the husband's 
common-law rigħt to appropriate and to dispose of such assets, 
If assets were given expressly by will or, for instance, by marriage 
settlement, to trustees for a married woman’s separate use, courts 
of equity would enforce the trustees’ obligation to apply and dis. 
pose of these assets as directed by the testator or settlor; i, to 
hold them for the wife’s separate use and not to hand them nee 
to her husband. Thus there came into being the wife's separate 
estate in equity, the first and decisive breach in the common law 
of matrimonial property. Such property might be given to the 
husband himself as a trustee and he would be liable in equity to 
hold it for his wife’s separate use; he might himself make a sift 
to his wife and act as a trustee for it. Yet in equity marriage 
was never held to be an implicit declaration of trust on the hus- 
band’s part. The benefit of a separate estate was thus confined 
to the women of those classes who could afford, and were accus- 
tomed, to enter into express transactions drafted by lawyers, such 
as wills and settlements. 

Concerning her separate estate,-from the 16th century a married 
woman could enter into contracts and other transactions and 
could dispose inter vivos (to another living person) or by will, 
For her and her family’s protection, however, it became common 
to subject such property to “restraints on alienation and antici- 
pation,” thus making it impossible for her to dispose inter vives 
of the substance or future income. Such restraints on alienation, 
though generally void, were upheld when attached to a gift toa 
married woman for her separate use. Equity thus sharpened the 
common-law inequality between the sexes, besides adding a further 
inequality between the women of the propertied and those of the 
working and lower-middle classes. 

Modern Legislation—Legislation passed in the 19th and 20th 
centuries in the U.S, noncommunity states and in England was 
designed to overcome both inequalities: In England this legisla- 
tion started in 1857; the trend was strengthened by J. S: Mills 
Subjection of Women (1869) and led to the Married Womens 
Property acts of 1870 and 1882, The act of 1882 has been largely 


superseded by the Law Reform. (Married Women and Dh 
feasors) act, 1935, and a supplementary statute of 1949 wl 
The effect of 


abolished restraints on alienation and anticipation. The env!" 
these statutes was to abrogate completely the husband's rights i 
his wife’s property (even in the absence of a separate estate 
equity), to give her complete equality of status and rire 
matters of contract, tort, property and procedure, to intr fa 
separation of property and to abolish all rules by which a hus fa 
was liable for his wife’s debts or liabilities except where she + 
as his agent. This is also the law in the U.S. noncommunity ae 
in the Canadian provinces except Quebec and in the aut an 
states. Moreover, in England, by legislation passed in 192 tacy 
1952, the widow’s right to inherit her husband’s estate on etre 
was put on a par with the widower’s right to inherit ei he 
estate, and the law of intestacy was changed so as tom z 
estate of the first dying spouse devolve upon the surviving spor 
in the great majority of all cases of intestacy. (See 
TESTATE SUCCESSION; Scots Law: /ntestate Succession) oe 

Mitigation of Separation Rule—Nevertheless, the inging 
some account of the household community and of the i 
of incomes, assets and liabilities which normally res 
In England the courts are authorized by statute to a0! de equally 
between the spouses and often use this power to divi 5 i 
between them the proceeds of assets acquired by we 
earnings and savings, without inquiring how far either on 
the money with which the asset was bought. The ees ing 
also used this discretion to protect a deserted wife 4820) legl 
evicted by her husband from premises of which he wee put the 
owner or tenant, The spouses can sue each other in ft derive any 
court can stay the proceedings if neither spouse woul p: 
substantial benefit from them. The court can also in its rty igt 
deal with tort actions in which either spouse asserts ProP® 
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against the other. Although the spouses can enter into con- 
tracts with each other and sue each other on them, the courts 
me reluctant to assume that they intended to make legal contracts 
when entering into the daily, ordinary household arrangements 
between husband and wife. A married woman continues to bind 
her husband by contracts entered into in the course of her house- 
hold duties, provided they live together or he has deserted her. 
In the law of income tax and in the law of social security, the in- 
comes of the spouses are aggregated for many purposes. "all this 
js broadly true of the United States. 

Community Systéms.—In all those countries (with the excep- 
tion of the U.S.S.R.) in which a community of property results 
from marriage, the husband administers the common property and 
disposes of it, subject to an obligation to pay due regard to the 
interests of the wife. This is the case in the U.S. community states, 
in Quebec, in South Africa and Southern Rhodesia, in France, in 
Spain and in Latin America. However, the extent to which the 
spouses’ assets are common property varies. In Quebec and South 
Africa the community comprises all assets except those expressly 
exempted from it; in the U.S. community states it comprises what 
the spouses have acquired during marriage by work or thrift; in 
France it comprises all movable property and all land that the 
spouses have acquired during marriage out of earnings or savings 
(ie., land not owned by either at the time of the marriage or given 
to, or inherited by, either during marriage), a provision reflecting 
the habits of a peasant community and laid down by the Code 
Napoléon of 1804, In all community countries marriage con- 
tracts and settlements are common, especially among the wealthier 
casses in the towns who wish to adopt systems of separation. 
In some countries, e.g., in Switzerland and formerly in Germany, 
there is no community by operation of law, but the husband ad- 
ministers and enjoys the income of certain assets of his wife, 
although not normally those acquired with her own earnings. (See 
Community PRopERTY.) 

Community of Surplus —In recent years some countries, nota- 
bly Denmark, Finland, Iceland, Sweden and Norway, and (in a 
different form) since 1957, the German Federal Republic, have 
tried to combine the advantages of separation with those of com- 
munity, ‘They all provide that property remains separate, but 
that, on dissolution of the marriage by death or divorce or on 
separation of the spouses, either their aggregated net assets (as in 
Scandinavia), or the surplus of their aggregated net assets at that 
time over the aggregated net assets at the time of the marriage 
(as in the German Federal Republic) is equally divided between 
the spouses or between the surviving spouse and the estate of the 
predeceased spouse. The earnings and savings of both thus inure 
for the benefit of both equally. The good housewife who, without 
Contributing to the family property through earnings has aug- 
mented it by her thrift, gets her due share in the aggregate. This 
Community of surplus” is widely considered as the fairest and 
most adequate solution to the problem of matrimonial property 
in an industrialized and urbanized society, (See also WoMEN, 

‘AL POSITION OF.) 


, See also references under “Husband and Wife, Laws Concern- 
mg” in the Index volume. 


Biero we, i „ Matrimonial Property Law 
(855) A, Rowast ef aly ae Régime matrimonial légal dans les légis- 
tions contemporaines (1957); P. M. Bromley, Family Law, 2nd E 
(1962) ; R. H. Graveson and F. R. Crane (eds.), A Century of Kamiy 
Cy (1957) ; Report of the Royal Commission on ‘Marriage and me 
pee 9678 (1956); Association of American Law Schools, a 
“says on Family Law (1950). (0. K- 2) 
HÜSEYIN RAHMI GÜRPINAR (1564-1944), Turki 
Novelist, was a prolific writer who skilfully depicted Istanbul mid- 
e and lower-middle class society. Born in Istanbul in 1864, the 
Son of a general, he was educated privately and at the School of 
olitical Science, He retired from the civil service in 1908 and 
“ereafter, apart from a short spell as a member of parliament, 
lived a solitary life on Heybeli Island in the Sea of Marmara. 24 
Was a disciple of Ahmed Midhat rather than of the French- 
inspired school of writers but soon developed an independent style. 
© Wrote over 30 novels, a number of short stories and a few 
successful plays, and translated several French novels. He is 
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at his best in reproducing dialogue and his work is valuable to the 

student of Istanbul life and language at the turn of the century. 
See O. Spies, Die tiirkische Prosaliteratur der Gegenwart (1943) $ 
(F.I. 


HU SHIH (1891-1962), Chinese historian, philosopher and 
diplomat, called the father of China’s literary renaissance, was 
born in Shanghai in 1891, the son of a magistrate in Formosa who 
died in 1895. His ancestral home was in Hui-chou, Anhui prov- 
ince. Precocious as a child, Hu Shih began early to study the 
classics, mainly through the sacrifice and encouragement of his 
widowed mother. In 1904-10 he attended school in Shanghai, 
where he displayed independence of judgment by publishing, at 
the age of rs, articles in the living tongue of the people instead of 
the ancient classical style, in which, however, he was fully compe- 
tent. In 1910 he passed the examinations held in Peking for study 
in the United States under the newly established Boxer Indemnity 
fund. He entered Cornell university and in 1914 received his A.B. 
degree. At the 25th reunion of his class he was named its most 
distinguished member. In 1917 he received his doctorate at Co- 
lumbia university, where he was much influenced by the pragma- 
tism of John Dewey. While yet a student in the university he 
published suggestions for language reform that were echoed by 
like-minded scholars in China. In 1916, for example, he resolved 
never to write poetry except in the spoken language. 

The year 1917, when he returned to China to teach philosophy 
in the Peking National university, marks the beginning of the 
literary renaissance that flourished until the Japanese invasion in 
1937 (see CHINESE LITERATURE). The movement was hailed by 
younger writers, teachers and students in all parts of the country, 
and hundreds of periodicals arose to establish the spoken language 
as a suitable literary medium. Though the work of Hu Shih has 
been compared to that of Wycliffe and Dante in creating for Eng- 
land and Italy their respective national languages, he himself has 
described it as the culmination of a long evolutionary process in 
which Chinese novels and dramas had earlier set the pattern, The 
movement did not stop, however, with language reform; it went on 
to the revaluation and reorganization of China’s entire cultural and 
social heritage. Hu Shih led the way by championing, in the new 
medium, neglected figures in Chinese history, and by applying the 
most rigorous historical methods to the study of ancient texts 
and to the authorship and development of China’s great novels. 
His numerous articles in Chinese, written with kindliness and great 
clarity, have been brought together in several collections. Two 
English works may be mentioned: The Development of the Logical 
Method in Ancient China (1928) and The Chinese Renaissance 
(1934). Among his books in Chinese are: “A History of Chinese 
Philosophy” (ancient period), “The Philosophy of Tai Tung-yuan” 
and “My Life to the Age of Forty,” Except for an interval (1928- 
30) when he taught in Shanghai, he continued at the Peking Na- 
tional university, where he later became dean of the college of arts. 
For nearly four years he was China’s ambassador to the United 
States, returning to his university in 1946 to be chancellor. After 
the establishment of the Communist regime he lived in New York 
city, continuing his researches in history and philosophy. In 1957 
he was appointed one of China’s representatives in the United 
Nations. l. 3 ‘ 

In 1958 he returned to Formosa (Taiwan) to engage in writ- 
ing and to direct China’s leading scholarly organization, the 
‘Academia Sinica, He died on Feb. 24, 1962. (A. W. H.) 

HUSKISSON, WILLIAM (1770-1830), English statesman 
and financier, and a leading advocate of the principles of free 
trade, was born at Birch Moreton, Worcestershire, on March 11, 
1770, He went to Paris at the age of 13 in the care of his uncle, 
physician to the British embassy in Paris, and there witnessed the 
French Revolution. In Jan. 1793 he was employed by Henry 
Dundas (afterward Lord Melville) as a clerk, His abilities were 
so marked that in 1795 he was appointed undersecretary for war, 
Huskisson sat in parliament for Morpeth (1796-1802), Liskeard 

(1804-07), Harwich (1807-12), Chichester (1812-23) and = 
pool (1823-30). He was secretary to the treasury under Wil iam 
Pitt (1804-05) and the duke of Portland (1807-09) and was sa 
chairman of the Bullion committee in 1810, As a close friend o 
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George Canning he resigned from the cabinet in 1809, rejoining 
Lord Liverpool’s administration in 1814. He took a prominent 
part in the corn law debates of 1814 and 1815, and in 1819 was a 
member of Peel’s finance committee and an able advocate of the 
resumption of cash payments. In 1821 he was a member of the 
committee appointed to inquire into the causes of the agricultural 
distress, and the proposed relaxation of the corn laws embodied 
in the report was due to his strenuous advocacy. 

Huskisson was appointed president of the board of trade and 
treasurer of the navy in 1823, and shortly afterward he received a 
seat in the cabinet. In the same year he was returned for Liver- 
pool as successor to Canning, and as the only man who could 
reconcile the Tory merchants to a free trade policy. Among the 
more important legislative changes with which he was principally 
connected were the reform of the navigation acts, admitting other 
nations to a full equality and reciprocity of shipping duties; the 
repeal of the labour laws; the reduction of the duties on manu- 
factures and on the importation of foreign goods, and the repeal 
of the quarantine duties. He became increasingly uneasy about 
the operation of the corn laws, and in accordance with his sugges- 
tion Canning in 1827 introduced a measure on the corn laws pro- 
posing the adoption of a sliding scale to regulate the amount of 
duty. A misapprehension between Huskisson and the duke of 
Wellington led the duke to propose an amendment, the success of 
which caused the abandonment of the measure by the govern- 
ment, After Canning’s death (1827), Huskisson accepted the 
secretaryship of the colonies and leadership of the house of com- 
mons under Lord Goderich, offices which he continued to hold in 
the new cabinet formed by the duke of Wellington in 1828. After 
succeeding with great difficulty in inducing the cabinet to agree 
to a compromise on the corn laws, Huskisson resigned office in 
May 1828 because of a difference with his colleagues in regard 
to parliamentary reform and the disfranchisement of East Ret- 
ford. On Sept. 15, 1830, he was accidentally killed by a locomo- 
tive engine while present at the opening of the Liverpool and 
Manchester railway. 

See C. R. Fay, Huskisson and His Age (1951). (A. BRL) 

HUSS (Hus), JOHN (c. 1370-1415), Bohemian religious 
reformer after whom the Hussite movement was called (see Hus- 
sITEs), came of a peasant family and took his name from his birth- 
place, Husinec, a village near Prachatice in southern Bohemia not 
far from the Bavarian frontier. He entered the University of 
Prague c. 1390 and became dean of the philosophical faculty in 
1401. The university was undergoing a period of struggle against 
foreign, chiefly German, influence and intense rivalry between, on 
the one hand, the foreign masters, who upheld nominalism (g.v.) 
and were regarded as enemies of reform, and, on the other, the 
strongly nationalist Czech masters, who inclined to the realist 
philosophy and were enthusiastic readers of the philosophical writ- 
ings of John Wycliffe (g.v.), a bitter critic of nominalism. Huss 
studied these works and later Wycliffe’s theological writings, which 
were brought into Bohemia early in the 15th century by Huss’s 
friend, Jerome (g.v.) of Prague. He became increasingly influ- 
enced by their underlying principles, although he never accepted 
their extreme implications, and was particularly impressed by 
Wycliffe’s proposals for reform of the clergy. The clerical estate 
in Bohemia owned about one-half of all the land, and the great 
wealth of the higher clergy aroused jealousy among the poor priests 
who had ample reason to attack their superiors for corruption, 
especially simony. The Bohemian peasants, who were far enough 
advanced socially to make their complaints felt, also attacked 
the church as one of the heaviest land taxers. There was thus a 
large potential support for any reform movement at a time when 
the authority of Rome was discredited by schism (see Papacy: 
The Great Schism, 1378-1417), Attempts at reform had been 

made by King Charles IV, and Wycliffe’s works were the chosen 
weapon of the national reform movement founded by Jan Milic 
of Kromeriz (d. 1374), a wealthy prelate who had deliberately 
embraced poverty that he might preach return to the simplicity 
of the primitive church. A 

In 1391 Milic’s pupils founded the Bethlehem chapel in Prague, 
where public sermons were preached in Czech in the spirit of 
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Milic’s teaching. From 1402 Huss was in charge of the ch 
and, while he continued active work for the philosophical iu i 
and in 1404 also began to lecture in the theological faculty, he be 
came increasingly absorbed in public preaching, attaining A Y fi 
tation equal to that of Milic himself. These activities brought he 
into great disfavour with highly placed churchmen, but fo, i 
years he was protected both by the archbishop of Prague Zbynek 
(Sbinko) Zajic of Hasenburg, and also by King Wenceslas (Vaclav) 
IV, who was infuriated at Pope Boniface IX’s approval of his depo- 
sition from the imperial throne and glad of any opportunity to re. 
duce the wealth and influence of the church. Huss’s support of 
Wycliffe’s teachings, however, armed the opponents of Milis 
movement with a powerful weapon, since these doctrines were 
already denounced as heresy, of which Huss was unsuccessfully 
accused before the archbishop in 1408. 

Also in 1408 Huss’s teacher, Stanislav of Znojmo, senior Czech 
member of the theological faculty, was accused for defending Wyc- 
liffe’s attack on the dogma of transubstantiation and summoned to 
appear before the Roman curia, where he was forced to recant, 
Huss took his place as the leader of reform, and, on the question 
of papal obedience, unhesitatingly quarreled with the archbishop 
when the latter opposed the Council of Pisa (1409), summoned to 
dethrone the rival popes and to reform the church, The arch- 
bishop excommunicated Huss, but the king, for political reasons, 
supported him. When the foreign masters, who carried a majority 
in university affairs, supported the archbishop, Wenceslas IV broke 
their power by reforming the university statutes to give the Czechs 
a permanent majority (Jan. 18, 1409). At this, most of the foreign 
scholars left Prague and took their complaints to Rome. Huss was 
elected rector of the reformed university. The archbishop relaxed 
his opposition when the Council of Pisa elected yet a third pope, 
Alexander V. 

This controversy, however, created a breach between Huss and 
Archbishop Zbynek and prevented his promotion to the degree of 
doctor, to which his greatest work, the commentary Super iv sen 
tentiarum, fully entitled him. The archbishop now abandoned 
Huss to his enemies, who in 1410 obtained from Alexander y a bull 
ordering the burning of Wycliffe’s heretical works, forbidding fur- 
ther preaching at the Bethlehem chapel and refusing ecte ai 
to any appeal. The archbishop postponed publishing the shee: 
ing that Huss would withdraw. But not only did Huss revere WY i 
liffe, he also realized that Wycliffe was only a pretext, and tha 
what was at stake was the fate of the Bethlehem chapel, in wl i7 
he had now preached according to Milic’s teaching for eight be 
Accordingly, when the archbishop published the bull at gait 
in 1410, Huss, backed by many of his colleagues and Py ae 
emnly appealed to the pope against it. Zbynek retaliate i y A 
nouncing his excommunication and burning Wycliffe’s pa a 
was ultimately forced by increasing coercion from wa ied 
promise Huss his support before the Roman cura, but he a i 
suddenly in 1411 and leadership of Huss’s enemies passe 
Holy See itself. i 

E 1412 the case of Huss’s heresy, which had been taei 
dropped, was brought to life again by a new dispute over 
of indulgences which had been issued by the antipope Jo e in Bo- 
to finance his campaign against Gregory XII. Their sa 
hemia aroused general indignation but had been 
king, who, as usual, shared in the proceeds. 
nounced the indulgences before the university ani men W 
tract even after the execution, by royal order, of batt the wai 
had protested against them. He also held a displ een col 
versity in support of certain theses of Wycliffe’s that a tionary 
demned by the theological faculty and adopted the r commands 
principle that the faithful are not bound to obey pap apal egal? 
that conflict with the laws of Christ. In October Hen oki 
published his solemn excommunication in the synod, ta years it 
ordered Huss to leave Prague. He spent the next enthusiast? 
the country, where he found powerful pate aa ch. 
audiences and leisure for much writing in both Lat the strug! 
He believed that the papacy would never recover o pe able 
between the rival popes, and that, like Wycliffe, he 
to live out his days in peace. 
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But in 1414 a council to discuss church unity, reform and ques- 
. tions of heresy was summoned at Constance, territory now ruled 
by Sigismund, Wenceslas IV s half-brother, who, seeking support 
for his Claim to his brother’s Bohemian kingdom, came to terms 
with Huss’s enemies and helped them to tempt him out of his own 
country. (See also Constance, Counc. or; Counci: Council 
of Constance.) Sigismund invited Huss to Constance “to justify 
himself before all men,” and, while Huss was chary of accepting 
the word of a king already noted for his perfidy, John XXIII 
j threatened Wenceslas IV with a crusade against him as a protector 
of heretics. Noblemen: of Huss’s party sought to obtain an im- 
| erial safe-conduct; Sigismund promised this, but, after Huss had 
already left Bohemia, sent a document that amounted to no more 
than an ordinary passport. Huss had foreseen this but would not 
risk embroiling his own country in war on his account. Shortly 
after arriving in Constance he was, with Sigismund’s tacit consent, 
Sa and placed in close confinement, from which he never 
emerged. 

All that earnest intervention by the Bohemian nobles could ob- 
tain for Huss was three public hearings, at which he was allowed to 
defend himself and succeeded in refuting some of the charges 
against him. The council urged him to recant and save his life, 
some members giving an insecure promise of mitigation of the life 
imprisonment prescribed by canon law. But to the majority of 

_ the council Huss was a dangerous heretic fit only for death. When 
ae recant he was solemnly sentenced on July 6, 1415, 
and burned at the stake. 

There has been much dispute as to the extent of Huss’s depend- 
ence on Wycliffe. Czech scholarship in the 20th century has shown 
that, although he agreed fundamentally with Wycliffe’s tenets, he 
was equally influenced by native reforming trends. At Constance 
he refused to submit to the council’s demand that he disavow Wy- 

cliffe entirely, and, undoubtedly, he did support the doctrine of pre- 
destination and advocate the supremacy of biblical authority. 
During his exile in 1412-14 he substituted for his popular preach- 
_ ingin Prague a series of writings in Czech, which have since become 
Classics of Czech literature (see CZECHOSLOVAK LITERATURE) and 
i equally important in the history of the Czech language (see CZECH 
| LANGUAGE), since he developed a new and simpler orthography. 
Among these works are his Vyklad viery, desatera a patere (“Ex- 
_ Position of the Faith, of the Ten Commandments and of the Lord’s 
| Prayer”) and Knisky o svatokupectvi (1413; On Simony, Eng. 
| trans. by M. Spinka, 1953). In the latter, having little hope of 
 tliminating simony through either ecclesiastical or secular authori- 
l ties, he appeals to the local congregations. His more numerous 
| Latin writings include his commentary on the Sentences of Peter 
Lombard (Super iv sententiarum), a series of lectures delivered 
between 1407 and 1409; and his treatises on indulgences and on 
the church, the last written to justify his disobedience to Rome 
and defining the church as a body of the elect. In this last work 
ee strongly influenced by Wycliffe. To Huss are also ascribed 
ee hymns. 
See also references under “Huss, John” in the Index. 
E IBLIOGRAPHY.—Details of all editions of Huss’s works to date can 
@ found in F, M. Bartos, Literarni cinnost M. S. Husa (1948) ; S. H 
omson (ed), De Ecclesia (1957); A. Schmidt (ed.), Positiones, 
i Wir mendationes, Sermones (1959). See also J. Loserth, Hus and 
te (1884): F. Lützow, Life and Times of John Huss, 2nd ed. 
| ind D. S. Schaff, John Huss (1915); M. Spinka, John Hus qii 
pee of Reform, From Wyclif to Erasmus (1953), John Hus’ pw; 
V. the Church (1966) ; F. M. Bartos, Cechy v dobe Husove (1947) ; 
“Novotny, M. J. Hus, 2 vol. (1919-21) ; John Hus at the Council of 
Onstance, Eng. trans. of Peter of Mladonovice’s narrative, with notes 
and introduction, by M. Spinka. (F. M. Ba.) 
é SSAR, originally the name of a soldier belonging to a 
corps of light horse raised by Matthias Corvinus, king of Hungary, 
M1458 to fight against the Turks. The hussar was the typical 
Ungarian cavalry soldier, and, in the absence of good light cav- 
in the regular armies of central and western Europe, the 
Mame and character of the hussars gradually spread into Prussia, 
aaa etc, Frederick the Great sent Maj. H. J: von Zieten to 
üdy the work of this type of cavalry in the Austrian service, and 
eten so far improved on the Austrian model that he defeated his 
teacher, General Baranyai, in an encounter between the Prus- 
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sian and Austrian hussars at Rothschloss in 1741. The typical uni- 
form of the Hungarian hussar was brilliantly coloured and was 
followed, with modifications, in other European armies, It con- 
sisted of a busby or a high, cylindrical cloth cap, jacket with heavy 
braiding and a dolman or pelisse, a loose coat worn hanging from 
the left shoulder. Several hussar regiments of the British army 
were converted from light dragoons in the 19th century, The 
name survived into the Korean War when the 29th British Com- 
monwealth brigade group included the 8th Royal Irish hussars as 
the tank unit. (LN. Ms.) 

HUSSERL, EDMUND (1859-1938), philosopher, the father 
of phenomenology (g.v.), was born of Jewish parents at Prossnitz 
(Prostejov) in Moravia on April 8, 1859, To complete the mathe- 
matical studies that he had begun in German universities, he went 
to Vienna in 1884, where, under the influence of Franz Brentano, 
he discovered that his real bent was for philosophy. In 1887 he 
joined the Lutheran Church. He taught philosophy as Privat- 
dozent at Halle from 1887, then as professor at Göttingen from 
1901 and at Freiburg im Breisgau from 1916 to his retirement in 
1928. He died at Freiburg on April 27, 1938. 

The phenomenological method, discovered by Husserl about 
1896 as a new philosophical approach to describe and define the 
genuine essence (eidos) of conscious data, was presented for the 
first time in his Logische Untersuchungen, 2 vol. (1900-01). In 
that work he applies this method primarily to the more formal 
meanings of logic and mathematics. Intentionality of the con- 
sciousness (i.e., the necessary relation of every conscious act to a 
meaningful object) is emphasized as being the universal law of 
awareness; as the source and root of the content and value of all 
knowledge, he maintains the absolute priority of the intuition, 

In Ideen zu einer reinen Phänomenologie, book i (1913), phe- 
nomenological description is presented as the necessary ptopae- 
deutic method to begin authentic philosophical inquiry about every 
intentional meaning whatsoever. To grasp the meaning of the 
“intentionally given” in its purity, phenomenological “reduction” 
is necessary; reduced to meaning as such, the world to be explained 
in philosophy is not the existing world supposed by the natural at- 
titude, but an infinite multitude of meaningful data, unified by the 
universal structures by which these data belong to the world., Phe- 
nomenology has to describe the basic meanings and structures by 
“intentional analysis” of them; i.e., an analysis of their meaning as 
such, Such an analysis has to respect the necessary relation act- 
object of all consciousness; consequently the “noetical” (act) and 
“noematical” (object) aspects of every intentional datum must be 
analyzed correlatively. Transcendental phenomenology, the the- 
ory of the universal constitution of all meaning by the transcen- 
dental ego, is nothing else than the metaphysical background 
required by the intentional analysis. Phenomenology at this stage 
claims to be a universal and transcendental philosophy, as in the 
Cartesianische Meditationen (Fr. trans., Méditations cartésiennes, 
1931) and in “Die Krisis der europäischen Wissenschaften und die 
transcendentale Phänomenologie,” Philosophia, i (1936). 

Husserl’s descriptive method and his theories about intentional- 
ity and intuition exercised wide influence on philosophy, especially 
in Germany (Max Scheler, Martin Heidegger) and in France 
(Jean Paul Sartre, Maurice Merleau-Ponty), and also on psychol- 
ogy (Ludwig Binswanger, F. Buytendijk). In 1939 his manu- 
scripts (about 40,000 pages) were brought together to form the 
Archives-Husserl at Louvain. Much of this material has been pub- 
lished in the collection Husserliana, directed by H. L. van Breda 
(1950 ff.). A 

BrsLrocrapmy.—M. Farber, ed., Philosophical Essays in Memory of 
Edmund Husserl (1940) ; M. Farber, Foundation of Phenomenology; 
Edmund Husserl and the Quest jor a Rigorous Science of Philosophy 
(1943) ; A. D. Osborn, Edmund Husserl and His Logical Investigations, 
2nd ed. (1949); Herbert Spiegelberg, The Phenomenological Move- 
ment, 2 vol. (1960). (H. L. van B.) 

HUSSITES, followers of the Bohemian religious reformer 
John Huss (9.v.), whose martyrdom linked his name with a move- 
ment actually older than himself. After his death many knights 
and nobles published a formal protest, refusing obedience to the 
Council of Constance (1414) and offering protection to those per- 
secuted for their faith (see CoNSTANCE, CoUNCIL or; CoUNCIL: 
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Councils of the Western Church: Council of Constance). The 
movement’s chief supporters were Jakoubek of Stribro (d. 1429), 
Huss’s successor as preacher at the Bethlehem chapel in Prague, 
who gave the movement the communion chalice as its badge, sig- 
nifying that its use had for centuries been common to all the faith- 
ful and only recently gradually reserved to the priesthood; Vaclav 
Koranda, leader of the Taborite (or extreme Hussite, named for 
Tabor, their stronghold, south of Prague) priests; and Jan Zeliv- 
sky, who organized the extreme reform party in Prague. Zelivsky 
was overthrown by his political enemies in 1422 and executed along 
with several of his followers. The Hussites broke with Rome by 
administering Holy Communion to the laity in both kinds (i.e., 
under the forms of both bread and wine; the doctrine supporting 
this was called Utraquism) and by using a Czech liturgy. Under 
King Wenceslas (Vaclav) IV the movement had spread widely. 
However, in 1419 he died and was succeeded by a bitter enemy 
of the Hussites, his half brother Sigismund (q.v.), king of the 
Romans and of Hungary. 

The Hussites would have acknowledged Sigismund had he al- 
lowed them the Four Articles of Prague which Jakoubek had for- 
mulated: (1) freedom of preaching; (2) communion in both 
kinds; (3) poverty of the clergy and expropriation of church prop- 
erty; (4) the punishment of notorious sinners, especially prosti- 
tutes. In 1420, however, Sigismund, having failed to get posses- 
sion of Prague, published a bull of Pope Martin V proclaiming a 
crusade against the Hussites. The Hussite union, which now in- 
cluded the municipalities of Prague and other cities and the chief 
military power of Bohemia, deposed Sigismund and repelled two 
crusading attacks against Prague. Another crusade from Germany 
in the next year met a shattering defeat at Zatec, before Sigismund, 
from his second kingdom of Hungary, could launch an attack which 
was put to flight by the Hussites under Zizka early in 1422. 

Prince Vitold of Lithuania at the Hussites’ invitation now as- 
sumed the Bohemian crown, sending his nephew, Zikmund Kory- 
but, as his representative to Bohemia, where, though not univer- 
sally acknowledged, he kept the peace for some time; in 1427, 
however, he opened negotiations with Sigismund and was forced to 
leave the country. In that year another crusade, led by the English 
cardinal Henry Beaufort, was so heavily defeated at Tachov that 
no further attack was attempted for four years. The Hussites, 
now led by Prokop (q.v.) the Great, embarked in Silesia, Lusatia 
and Slovakia on a more revolutionary political program set forth 
in manifestoes that reached even Spain and England. European 
universities (including Cambridge) declared against them with lit- 
tle effect, and Pope Martin V organized the greatest crusade yet 
launched but did not live to see its ignominious flight at Domazlice 
in 1431. 

The Hussites won these victories largely because they truly 
felt themselves to be the “warriors of God” of their own battle 
hymn and to be fighting to preserve the very existence of the 
Czech people, surrounded on three sides by an overwhelming Ger- 
man majority. Many Hussite soldiers had learned their trade in 
the civil wars of 1394-1405 or in the ceaseless fights between Po- 
land and the Teutonic knights. Among them was Jan Zizka 
(q.v.), inventor of the “war wagon fortress” which won most of 
the Hussite successes in their critical early period. The best of 
these soldiers were also statesmen, who were able to keep the 
movement united against the internal quarrels that became more 
dangerous as the movement grew. 

At first Prague took the lead, joined by the cities to which the 
country folk had fled for refuge; then the fortress town of Tabor 
was founded in 1420, soon joined by other towns and by many 
of the lesser nobility. Antagonism arose between Prague and 

Tabor, particularly when the Taborite priests broke with Prague 
by introducing a form of service that anticipated the later Calvin- 
ist liturgy and by opposing not only union with Prague but also 
any restoration of the Bohemian monarchy. Tabor, going far be- 
yond the Four Articles, thus estranged Zizka, who organized a new 
i hood of his own, a movement that was nicknamed 


left-wing brother! ; 
“the Orphans” after his death in 1424. The two movements 


worked in uneasy harmony. Zizka and Prokop as leaders of the 
centre party staked everything on co-operation with Prague and 
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scotched extremist deviations such as the Adamite 

by Zizka in 1421. Due to the efforts of statem? 
leaders and of members of the university, who did much t 
the war on a humane and mainly defensive basis, peace ta 
the parties was maintained till the end of the war. E 

Since the death of Wenceslas IV there had been no ruler ca ble 
of exercising sovereign power, but, as a working basis for A 
government, the provincial diet, now meeting regularly on th 
initiative of the estates and much changed in composition, fome 
a sort of substitute. Besides the nobles, whose monopoly it had 
formerly been, the diet now included many knights and, above all 
representatives of the towns upon which the war bore most heavily, 
Later it included representatives of the army, whose word carried 
so much weight that what had begun as a religious reform ended 
close to a military dictatorship, which proved especially dangerous 
when, after victories in the field, peace negotiations were begun. 

These began in 1431, when the Council of Basel agreed to nego. 
tiate with the Hussites on an equal basis (which Pope Martin 
V had persistently refused). A Hussite delegation, led by Prokop 
and including leading theologians of Prague and of the brother. 
hoods, and the Oxford Lollard master Peter Payne, spent three 
months in Basel in 1433 discussing the Four Articles. 

The council then sent a mission to Prague, which advised the 
granting of communion in both kinds, since this might split the 
Hussite ranks; it did so effectively since the nobles were willing 
to make peace on these terms—the so-called first Compactala 
(Compacts of Prague) which had been agreed on in Nov, 1433— 
while the brotherhoods were not. The two parties came to blows 
and at Lipany, in 1434, the nobles, with a mercenary force partly 
financed from Basel, defeated the brotherhoods’ troops. Even this 
disaster, however, failed to fulfill the hopes of the council; the seat 
of the negotiations was transferred to Prague, and Jan Rokycan, 
leader of the Hussite majority, proved as unyielding as Prokop, 
who had fallen at Lipany. Two years later (July 1436) the 
Hussites obtained a peace treaty, confirming the Compactata, 
that ensured all the principal gains of the war: communion in both 
kinds, the expropriation of church lands (which broke the eco- 
nomic power of the Roman Church) and an independent Bohemian 
church under Jan Rokycana as its elected archbishop. Even 
Sigismund, now emperor, was compelled to confirm an extensively 
democratized constitution for Bohemia and, though Pope Pius I 
denounced them in 1462, the Compactata remained in force i7 
two centuries, Even the Catholics admitted them as the law 0 
the land in 1485, and thus ensured religious peace till the suppres- 
sion of Bohemian Protestantism in 1620, which saw the Aha 
victory of the Counter-Reformation and of absolute monarchy. 
In the country districts only did a few insigni ‘ 
remnants survive during 150 years of systematic persecution oie 
religious toleration was achieved toward the end of the 18th ci 
tury. See also references under “Hussites” in the Index. 


BreriocrapHy.—F. Lützow, The Hussite Wars ( ie Naif 
BAY 
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classics and theology at Glasgow university. He en A 
private academy in Dublin, where he made inst RE do 
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the clergy of the established church. In 1729 he return phe 
gow as professor of moral philosophy. In spite | 
in 1738 before the Glasgow presbytery for holding t! of 
ard of moral goodness was the promotion of the happiness out and 
and that we could have a knowledge of good and evil v j-deserv 
prior to a knowledge of God, Hutcheson enjoyed 4 We 
popularity. He died in Glasgow in 1747. 

Ethics.—Hutcheson wrote on all the major branc His theory 
ophy, but is important chiefly for his ethical writings) jogs of 
was propounded in his Znguiry Into the Original of © ipy Co 
Beauty and Virtue, in two treatises (1725; rev. €@+ ng! 
cerning Beauty, Order, Harmony and Design and eat Nature 
ing Moral Good and Evil, 1726); and in An Essay om 
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and Conduct of the Passions and Affections, With Illustrations 
Upon the Moral Sense (1728). Later works were Philosophiae 
moralis institutio compendiaria, ethices, et jurisprudentiae nat- 
malis elementa continens: (1742) and the posthumous System of 
Moral Philosophy, 2 vol. (1755). Opposing Hobbes and Bernard 
de Mandeville, he closely followed the 3rd earl of Shaftesbury 
especially as regards the analogy between beauty and virtue. the 
functions assigned to the moral sense, the position that the benevo- 
lent feelings form an original and irreducible part of our nature 
and the unhesitating adoption of the principle that the test of vir- 
tuous action is its tendency to promote the general welfare. Ac- 
cording to Hutcheson, man has a variety of senses, internal as well 
as external, reflex as well as direct, the definition of a sense being 
“any determination of our minds to receive ideas independently on 
our will, and to have perceptions of pleasure and pain” (Essay on 
the Nature and Conduct of the Passions, §1). Without exhaus- 
tively enumerating these “senses,” he specifies, besides the five 
external senses, (1) consciousness, by which each man has a percep- 
tion of his own mind; (2) the sense of beauty; (3) a public sense, 
or sensus communis, “a determination to be pleased with the hap- 
piness of others and to be uneasy at their misery”; (4) the moral 
sense, or “moral sense of beauty in actions and affections, by which 
we perceive virtue or vice, in ourselves or others”; (5) a sense of 


honour or praise and blame; (6) a sense of the ridiculous. Of 
these “senses” the “moral sense” is the most important. It isim- 
planted in man and pronounces immediately on the character of 


actions and affections, approving those which are virtuous and dis- 
approving those which are vicious, because the Author of Nature 
“has made virtue a lovely form to excite our pursuit of it, and has 
given us strong affections to be the springs of each virtuous ac- 
tion.” Hutcheson’s use of the term “moral sense” and his failure 
to couple it invariably with the term “moral judgment” tends to 
obscure the part played by deliberation. 

But though Hutcheson usually describes the moral faculty as 
acting instinctively and immediately, he does not confound the 
moral faculty with the moral standard, The criterion of right 
action is for him, as for Shaftesbury, its tendency to promote the 
general welfare of mankind, He thus anticipates the utilitarianism 
of Jeremy Bentham even in the use of the phrase “the greatest 
happiness for the greatest number” (Inquiry Concerning Moral 
Good and Evil, §3). But since intuition has no possible con- 
nection with an empirical calculation of results, Hutcheson in 
adopting such a criterion practically denies his fundamental as- 
sumption, His most distinctive ethical doctrine is the “benevolent 
theory” of morals by which he opposes Hobbes. He maintains 
not only that benevolence is the direct source of many of our 
actions, but also that it is the only source of those actions of which, 
on reflection, we approve: Actions which flow from self-love only 
are morally indifferent, though in so far as a man may justly 
Tegard himself as a part of the rational system and may thus 
be, in part, an object of his own benevolence,” the “personal 
Virtues” may be regarded as fitting objects of moral approbation. 
Hutcheson inconsistently declares that while self-love merits 
Neither approbation nor condemnation, the satisfaction of the 
dictates of self-love is one of the very conditions of the preserva- 
tion of society. In the Synopsis metaphysicae (see below), he 
olds that will is determined by motives in conjunction with our 
character and habit of mind, and that the only true liberty is the 
boty of acting as we will, not the liberty of willing as we will. 

The prominence given by Hume and Adam Smith to the anal- 
ysis of moral action and moral approbation, with the attempt to 

Stinguish between the respective province of the reason and that 
of the emotions in these processes, is undoubtedly due to the 
influence of Hutcheson, To a study of Shaftesbury and Hutcheson 
Ye might probably attribute Hume’s unequivocal adoption of the 

itarian standard. Objections to Hutcheson’s system were 
made by John Balguy in The Foundation of Moral Goodness 
{t721-28); by the dissenter John Taylor (1694-1761) in a Er 

nation of the Scheme of Morality Advanced by Dit Hutcheson 

1759); and, most notably, by Richard Price (qg.v.) in his Re- 

(5 of the Principal Questions and Difficulties in Morals (1758). 
ee Erutcs, History OF.) 
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Epistemology and Logic.—Hutcheson’s most important work 
apart from the ethical writings was the Metaphysicae synopsis 
ontologiam et pneumatologiam complectens (1742; 2nd ed., 
Synopsis metaphysicae, etc., 1744). Both his epistemology and 
his logic are interesting mainly as a link between Locke and the 
Scottish school. With Locke he rejects the doctrine of innate 
ideas (see, for instance, Inquiry Concerning Moral Good and Evil, 
1 ad fin., and §4; cf. Synopsis, pars i. cap. 2); but he modifies 
Locke’s doctrine and anticipates Thomas Reid when he states 
that the ideas of extension, figure, motion and rest “are more 
properly ideas accompanying the sensations of sight and touch 
than the sensations of either of these senses”; that the idea of 
self accompanies every thought; and that the ideas of number, 
duration and existence accompany every other idea whatsoever 
(see Essay, art. 1; Synopsis, pars i. cap. 1, pars ii. cap..1). Like 
Locke, Hutcheson also depreciates the importance of the so-called 
laws of thought, distinguishes between the primary and secondary 
qualities of bodies, asserts that we cannot know the inmost es- 
sences of things though they excite various ideas in us and as- 
sumes that external things are known only through the medium 
of ideas (Synopsis, pars i. cap. 1). He accounts for our assurance 
of the reality of externals by referring it to a natural instinct 
(Synopsis, pars i. cap. 1). Of the correspondence between our 
ideas of the primary qualities of things and the things themselves 
God alone is the cause, having effected it through a law of nature. 

Hutcheson diverges from Locke in his account of the idea of 
personal identity, which he appears to have regarded as made 
known to us directly by consciousness. Generally, he speaks as 
if we had a direct consciousness of mind as distinct from body (see, 
for instance, Synopsis, pars ii. cap. 3), though in the posthumous 
System of Moral Philosophy he expressly states that we know 
mind as we know body “by qualities immediately perceived 
though the substance of both be unknown” (bk. i, ch. 1). Other 
points in which he supplemented or departed from Locke are: the 
distinction between perception proper and sensation proper, which 
is not explicitly worked out; the imperfection of the ordinary 
division of the external senses into five; the limitation of conscious- 
ness to a special mental faculty; and the disposition to refer on 
disputed questions of philosophy not so much to formal argu- 
ments as to the testimony of consciousness and our natural in- 
stincts. The last point suggests the “common-sense philosophy” 
of Reid. 

The short Logicae compendium contains a large proportion of 
psychological matter. The author distinguishes between the 
mental result and its verbal expression (idea as distinct from term; 
judgment as distinct from proposition), constantly employs the 
word “idea” and defines logical truth as convenientia signorum 
cum rebus significatis (“a concord of the signs with the things 
signified”), thus implicitly repudiating a merely formal view of 


logic. 

esthetics Hutcheson is one of the earliest modern writers 
on aesthetics. He maintains that the special sense by which we 
perceive beauty, harmony and proportion is a reflex sense, pre- 
supposing sight and hearing. Beauty is also perceived in universal 
truths, in the operations of general causes and in moral principles 
and actions. Thus, the analogy between beauty and virtue, a 
favourite topic with Shaftesbury, is seen to be prominent in 


Hutcheson also. 

Broriocrarny.—There is a biography by William Leechman printed 
with Hutcheson’s System of Moral Philosophy. See also W. R. Scott, 
Francis Hutcheson (1900); T. Fowler, Shaftesbury and Hutcheson 
(1882); C. de W. Thorpe, “Addison and Hutcheson on the Imagina- 
tion,” Journal of English Literary History, vol. ii (1935) SPESI: 
Raphael, The Moral Sense (1947) ; C. Reto, Die Problematik des Moral 
Sense in der Moralphilosophie Hutchesons (1950) ; and general histories 
dealing with 18th-century ethical thought, such as Leslie Stephen, 
History of English Thought in the Eighteenth Century, 3rd ed. (1927). 


HUTCHINS, ROBERT MAYNARD (1899- +), US. 
educator and critic of overspecialization and lack of balance in 
the college curriculum and the failure of colleges and universities 
to maintain and enlarge the intellectual tradition of the western 
world. He was born in Brooklyn, N.Y., on Jan. 17, 1899. After 
two years at Oberlin college, Oberlin, O., he served in the ambu- 
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lance service of the U.S. army, 1917-19, and the Italian army, 
1918-19. He received the degrees of A.B. (1921) and LL.B. 
(1925) from Yale where he later (1927) became dean of the law 
school. In 1929, at the age of 30, he was elected president of The 
University of Chicago, and was chancellor 1945-51. He was ap- 
pointed associate director of the Ford foundation (1951) and be- 
came president of the Fund for the Republic in 1954 and later 
director of the Center for the Study of Democratic Institutions 
in Santa Barbara, Calif. (the Fund’s sole activity). The Center 
tries to advance public discussion of public issues; its studies 
are principally “directed at discovering whether and how a free 
and just society may be maintained under the strikingly new . . . 
conditions of the second half of the twentieth century.” 

He became a centre of controversy by insisting that there has 
been confusion about the purposes of higher education, with con- 
sequent overemphasis upon athletics, social life and specific vo- 
cational training, and use of hours spent in class as a measure 
of a student’s education, His criticisms and proposals have been 
vigorously debated and widely accepted. His interests in edu- 
cational reform are part of his broader concern with the im- 
provement of American society, His vigorous defense of non- 
conformity and protest as having been essential to the growth of 
that society and his analysis of education in the United States as 
drifting toward specialization and pragmatism are presented in his 
published lectures, including The Higher Learning in America 
(1936), Education for Freedom (1943), The Conflict in Education 
(1953), University of Utopia (1953) and Some Observations on 
American Education (1956). His other publications include books 
and articles on education and Freedom, Education, and the Fund: 
Essays and Addresses, 1946-1956 (1956). He became chairman 
of the board of editors of Encyclopedia Britannica (1943), editor 
in chief of Great Books of the Western World (1952) and co- 
editor of an annual, The Great Ideas Today (from 1963), 

(R. W. Tr.; X.) 

HUTCHINSON, ANNE (c. 1600-1643), American religious 
enthusiast and one of the founders of Rhode Island, was born 
in Lincolnshire, Eng., the daughter of a clergyman, Francis Mar- 
bury, and according to tradition, a cousin of John Dryden. She 
married William Hutchinson, and in 1634 emigrated to Boston, 
Mass, Although her orthodoxy was suspected she soon organized 
meetings among the Boston women, among whom her exceptional 
ability and her services as a nurse had given her great influence. At 
these meetings, which were soon attended even by some of the min- 
isters and magistrates, she discussed recent sermons and gave ex- 
pression to her own theological views. Anne Hutchinson, accord- 
ing to Winthrop a woman “of a ready wit and bold spirit,” was, in 

fact, voicing a protest against the legalism of the Massachusetts 
Puritans, and was also striking at the authority of the clergy. As 
a result the colony was divided into factions. Mrs. Hutchinson 
was supported by Gov. Sir Henry Vane, John Cotton (g.v.), her 
brother-in-law the Rev. John Wheelwright, and the great majority 
of the Boston church; opposed to her were Deputy Gov. John 
Winthrop, the Rev. John Wilson of the Boston church, and all of 
the country magistrates and churches. The strength of the parties 
was tested when Winthrop defeated Vane for the governorship. 
Cotton recanted, Vane returned to England in disgust, Wheel- 
wright was banished. Mrs. Hutchinson was tried by the gen- 
eral court chiefly for “traducing the ministers,” and was sen- 
tenced to banishment; later she was tried before the Boston church 
and formally excommunicated. With William Coddington and 
others she established a settlement on the island of Aquidneck 
(now Rhode Island) in 1638. Four years later, after the death 
of her husband, she settled on Long Island sound, and was killed 
by the Indians in Aug. 1643, an event regarded in Massachusetts 
as a manifestation of divine providence. Anne Hutchinson and 
her followers were called “‘Antinomians,” rather as a term of re- 
proach than with any reference to her doctrinal theories, and the 
controversy in which she was involved is known as the “Antinomian 


controversy.” 


Brstrocrapuy.—Charles Francis Adams, Antinomianism in the Col- 


ony of Massachusetts Bay, 1636-1638 (1894), Three Episodes in Mas- 
sachusetts History, vol. i (1893) ; George F. Ellis, The Puritan Age and 
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Rule in the Colony of Massachusetts, 1629-1685 (1888) « 
‘An Americon Jesebel: the Life 0] ‘Anne Huichtason, iaon Aien 
Curtis, Anne Hutchinson: a Biography (1930). (RT. P, Be 


HUTCHINSON, JOHN (1674-1737), English writer wh 
held fanciful theories about the Hebrew language and the in 
pretation of the Bible, was born at Spennithorne, Yorkshire Aiter 
being privately educated in mathematics and mechanics he made 
experiments and wrote books on biblical and scientific subjects 
(collected edition, 12 vol., 1748-49) while earning his living as 
family steward and then (1728) as riding purveyor to the master 
of the royal horse. He died in London on Aug. 28, 1737, His 
Moses’s Principia (1724-27), a commentary on the account of the 
Creation and the flood in Genesis, asserts that “the Hebrew lan 
guage was form’d by God,” and that the Bible had always been 
misinterpreted by ignorant scholars who did not understand the 
true meaning of Hebrew words. He claimed that revelation and 
his own observations disproved Sir Isaac Newton's theories, His 
followers, called Hutchinsonians, were attacked in 1756 for their 
sermons decrying reason and natural religion. 

HUTCHINSON, SIR JONATHAN (1828-1913), Eng- 
lish surgeon and pathologist, whose principal work was in the study 
of syphilis, was born on July 23, 1828, at Selby, Yorkshire, He 
entered St. Bartholomew's hospital and gained a reputation as a 
skilful operator and a scientific inquirer. He was Hunterian pro- 
fessor at the Royal College of Surgeons (1879-83) and in 1889 
was president of the college. His lectures on neuropathogenesis, 
gout, leprosy, diseases of the tongue, etc., as well as his studies in 
syphilis, were full of original observations. He was the founder 
of the London Polyclinic or Post-graduate School of Medicine and 
the promoter of the New Sydenham society for the publication of 
translations of important foreign medical treatises, He published 
several volumes on his own subjects and was editor of the quar- 
terly Archives of Surgery. Hutchinson was knighted in 1908 and 
died at Haslemere on June 26, 1913. ee 

HUTCHINSON, THOMAS (1711-1780), colonial legislt- 
tor, jurist and royal governor of the province of Massachusetts, 
was born in Boston on Sept. 9, 1711, the son of a wealthy met- 
chant. He graduated from Harvard college in 1727 and for sev- 
eral years thereafter devoted himself to business. In 1737 
began his public career as a member of the Boston board of select- 
men, and a few weeks later he was elected to the general or 
Massachusetts Bay, of which he was a member, save for one brie! 
interval, until 1749. He consistently contended for a faa 
cial system, and vigorously opposed inflationary monetary a i 

His first trip to England was in 1740 when he represented rA 
sachusetts in a boundary dispute with New Hampshire. ae 
member of the Massachusetts council, 1749-66, was chief ) a 
tice of the superior court of the province, 1760-69, was ae 
tenant governor, 1758-71, and from 1771 to 1774 pii ; 
nor, In 1754 he was a delegate from Massachusetts to 1a 
bany convention, and, with Benjamin Franklin, was à pert 
the committee appointed to draw up the Albany plan 0 765, be 
Though he recognized the legality of the Stamp act of 1 its e 
considered the measure inexpedient and impolitic and urg ered bY 
peal, but his attitude was misunderstood, He was ire 1165 
many to have instigated the passage of the act, and in id able 
a mob sacked his Boston residence and destroyed prh the time 
manuscripts and documents. He was acting governor a removed 
of the Boston Massacre in 1770, and it was his order t! re-revolie 
the British troops from the town. Throughout the a 
tionary disturbances in Massachusetts he was the er of the 
of the British ministry, and though he disapproved of e neces 
ministerial measures, he felt impelled to enforce E: 
sarily incurred the hostility of the Whig or patriot elem eral 

In 1774, upon the appointment of Gen. Thomas Gage 2 cr l0 
governor, Hutchinson went to England and acted as an uniformly 
George III and the British ministry on American ot is His 
counseling moderation, During these years he eyes (new ed, 
tory of the Colony and Province of Mi assachusetts T Jor 
3 vol., 1936). Hutchinson died at Brompton, later pë 
don, on June 3, 1780. 

See J. K. Hosmer, Life of Thomas Hutchinson (1896). 
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HUTCHINSON, 2 city of south-central Kansas, U.S., and 
gat of Reno county, 40 mi. N.W. of Wichita. Established on the 
north bank of the Arkansas river in 1871 by C. C. Hutchinson, who 
yas originally sent to Kansas as an Indian agent for the federal 

vemment, Hutchinson began developing with the arrival of the 
Gita Fe railroad in 1872, the year of the city’s incorporation, 

Jn Sept. 1887 thick beds of salt were discovered there, which 
kd to the development of a major industry. The city sits atop 
what are reputedly some of the world’s richest salt deposits, which 
are mined, processed and shipped to markets in all parts of the 
ys. Hutchinson is also a principal primary hard wheat market, 
witha grain storage capacity of approximately 35,000,000 bu. It 
is centred in one of the middle west’s richest oil fields, and its 
petroleum production, banking, transportation, flour milling, build- 
ing products, farm-machinery manufacturing and wholesale gro- 
cery business are important factors in the economy of the area. 

Hutchinson is the site of the annual Kansas State fair and sev- 
eal important’ athletic tournaments. The State Industrial re- 
formatory is located there. Hutchinson junior college, founded in 
1928 as. a senior high school, is operated as a part of the public- 
school system. For comparative population figures see table in 
Kansas: Population (R. W. Ri.) 

HUTTEN, PHILIPP VON (also known as Urre or UTRE) 
(c. 1511-1546), last German captain general of Venezuela, was 
bom in Kénigshofen, Franconia, about 1511. A relative of the 
humanist poet and satirist Ulrich von Hutten, he was among the 
band of German adventurers who sailed to Venezuela under 
Georg Hohermuth, or George of Spires, to conquer and rule 
that land in the interest of the house of Welser of Augsburg, who 
had been granted a concession by Charles V in 1528. The party 
linded at Coro in Feb. 1535 and Hutten accompanied Hohermuth 
on his expedition into the interior in search of treasure. After 
the death of Hohermuth in Dec. 1540 he became captain general. 
Soon after this event he embarked on a tragic expedition of ex- 
poration into the interior, returning after five years to find that 
‘Spaniard, Juan de Carvajal, had been appointed governor in his 
thsence, He and his traveling companion, Bartholomew Welser 
the younger, were seized and executed in 1546. 

His letters, “Zeitung aus India Junkheer Philipps von Hutten,” 
eed in Meusel’s Historisch-litterarisches Magasin 

See G. Arciniegas, Germans in the Conquest of Le a 

HUTTEN, ULRICH VON (1488-1523), German knight 
itd humanist, famed as a patriot, satirist and vigorous supporter 
of Luther’s cause, was born on April 21, 1488, at the castle of 
Steckelberg, near Fulda, in Hesse, the eldest son of a poor but 
Pe undistinguished knightly family. He led a restless, se 
“he Early destined to be a monk because of his ks 
a € health, he fled from the Benedictine house at Fulda in a 
nd visited university after university in an effort to satisfy his 
ming thirst for learning, Between 1505 and 1508 he studied “4 
Vogne, Erfurt (where the contact with Crotus Rubianus me 
i Hessus was particularly fruitful), Frankfurt an rear A 
1508 'paig. He suffered shipwreck on the coast of eran 
a Was robbed and stripped of his possessions the srt 
in in Greifswald by the servants of people who at first inthe 

„and barely escaped, half-starved, frozen and pan h 
i of winter, to Rostock. From there he einer 

ea to Italy, suffered at the hands of both Ser in Eoin? 
of TRN h 512 enia to coma and enjoyed the p 

~ Shop Albert of Mainz (q.v.). a 
hisis his cousin Hans von Hutten was murdered by a 
Reto Württemberg. ‘This event, and the impact of life He 
ation, shaped the future course of Huttens using the 
ary o enge on Ulrich in literary satire and penne iis 
lis trant already developed at Erfurt and #78 O19)” For 
resp erous benefactors at Greifswald (Ou cash 

his of his life he carried on a fight Scent T isti satirist: 
epus, OTCes; both as gallant soldier and hu Ulrich, and allied 
binselp -oa his own private quarrel against De ET 

im this connection with Franz von Sickingen (4 
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espoused the claims of the knightly order (Ritterstand) against 
the growing power of the German princes; he supported Luther 
and attacked the papacy, particularly for its inroads on the Ger- 
man economy; as a humanist he attacked the obscurantism of the 
older universities that resisted the spread of the “new learning”; 
as a patriot, for whom the Germania of Tacitus represented an 
ideal, he conjured up visions of a new united Germany. His ac- 
tivities did not endear him to established authority. He was dis- 
missed from the court of Archbishop Albert and rebuffed by the 
emperor Charles V. On the defeat of Sickingen’s cause he fled to 
Basel, where Erasmus (with whom he had earlier been friendly) 
refused to have anything to do with him. He found better treat- 
ment at the hands of Huldreich Zwingli in Zürich, and, with his 
help, spent his last days on the island of Ufenau on the Lake of 
Zürich. There he died, his intellect still keen, his body riddled with 
syphilis, a poverty-stricken refugee, on Aug. 29(?), 1523. 

Hutten is a literary figure of considerable importance, If in 
his espousal of the cause of the Ritterstand he looked back to 
the middle ages, as a writer he looked forward, taking up the cause 
of the humanists and employing their new-found literary forms in 
the service of his vendettas, both private and public. He achieved 
greatness as a satirist. Employing biting satire and merciless in- 
vective, he wrote Latin dialogues modeled on Lucian, attacking 
general abuses and the pretensions of princes (Nemo, 1512-18; 
Aula, 1518), denouncing the claims of the papacy and tyrannical 
institutions (Phalarismus, 1516, Vadiscus, 1520), glorifying and 
attempting to inspire a new German national spirit (/mspicientes, 
1520, Arminius, 1524), and depicting his own personal misfortunes 
(Fortuna, 1519, Febris, 1519). He wrote an Ars versificandi 
(1511) and a treatise on syphilis (Morbus Gallicus, 1519). He 
was the main contributor to the second volume of the Epistolae 
Obscurorum Virorum (1515-17), the famous attack on monkish 
life and letters, and his satire is harsher and more bitter, though 
not necessarily more effective, than that of the first volume, After 
1520 he wrote in German, changing his motto (“The die is cast”) 
from Jacta est alea to Ich hab’s gewagt, and produced satirical dia- 
logues in German (Gespridchsbiichlein, 1521), His last days were 
overshadowed by his dispute with Erasmus. 

Hutten is a considerable writer and a keen patriot, whose rest- 
less life reflects the turbulent age in which he lived. The figure 
of Hutten as a warrior of freedom fighting for the Reformation 
in Germany has been much romanticized by his fellow Germans, 
and has often been given literary treatment, notably by C. F. 
Meyer, Huttens letzte Tage (1871). 

Breuiocrapuy.—E. Bécking, Index Bibliographicus Huttenianus 
(1858); Hutteni Opera, ed. by E, Böcking, 7 vol, (1859-70) ; Deutsche 
Schriften, ed. by S. Szamatolski (1891), selection by G. Balke (1891) : 
D. F. Strauss, Ulrich von Hutten (1858-60; new ed. by O. Clemen, 
1938); P. Kalkoff, Ulrich von Hutten und die Reformation (1920; 
less favourable to Hutten; ; Otto Flake, Ulrich von Hutten (1929); H. 
Holborn, Ulrich von Hutten (1929; rev. Eng, ed., 1937); G. Ritter, 
Ulrich von Hutten (1941). (D. G. D.) 

HUTTER, LEONHARD (1563-1616), German Lutheran 
theologian, born at Nellingen, near Ulm, began to lecture at 
Jena in 1594, and in 1596 became professor of theology at Witten- 
berg, where he died on Oct. 23, 1616. Hutter was a champion of 
Lutheran orthodoxy, as set down in the confessions and em- 
bodied in his own Compendium locorum theologicorum (1610; 
reprinted 1863). He was called “Luther redonatus.” 

In reply to Rudolf Hospinian’s Concordia discors (1607), he 
wrote Concordia concors (1614), defending the formula of Con- 
cord, which he regarded as inspired. His Jrenicum vere christi- 
anum is directed against David Pareus (x 548-1622), of Heidel- 
berg, who had pleaded for a reconciliation of Lutheranism and 
Calvinism; his Calvinista aulopoliticus (1610) was written against 
the “damnable Calvinism” which was becoming prevalent in Hol- 
stein and Brandenburg. Another work, based on the formula of 
Concord, was entitled Loci communes theologici. Karl von Hase 
used his name as the symbol of orthodoxy in his Hutterus redivivus 
CSDTTON, JAMES (1726-1797), Scottish geologist who 
formulated the basic theory that geologic phenomena can be ex- 
plained in terms of observable geologic processes, was born in 
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Edinburgh on June 3, 1726. He qualified as a doctor of medicine, brother of Sir Julian and of Aldous Huxley and a grand: 
studying in Edinburgh and Paris, but turned to practical agricul- T. H. Huxley. He was educated at University Coll a 
ture, in which he made many improvements. In 1768 he retired, Westminster school and Trinity college, Cambridge chee 
and from then until his death (in Edinburgh on March 26, 1797) he was a fellow in 1941-60 and a director of studies in N 
he devoted himself to scientifc pursuits. During World War II he did research for the antiaircraft ea 
Hutton conceived larger ideas than were entertained by the mand (1940-42) and for the admiralty (1942-45). -He was i 
mineralogists of his day. He desired to trace the origin of the onstrator (1946-50), assistant director of research (1951-59) mi 
various minerals and rocks and thus to arrive at some clear under- reader in experimental biophysics (1959-60) in the deatet 
standing of the history of the earth. In 1785 he communicated physiology at Cambridge university. He became Jodrell preleay 
his views to the recently established Royal Society of Edinburgh of physiology, University college, London, in 1960. i 
in a paper entitled “Theory of the Earth, or an Investigation of Like those of his intimate collaborator, Hodgkin, Huxley's re- 
the Laws Observable in the Composition, Dissolution, and Restora- searches were concerned largely with the physicochemical analysis 
tion of Land Upon the Globe,” published in the society's Transac- of the fundamental phenomena involved in the excitation in a 
tions, Hutton’s work was little recognized until the publication peripheral nerve fibre (and in conduction of excitation along it) 


a 


of John Playfair’s /llustrations of the Huttonian Theory (1802; The properties of the surface membrane of the fibre are intimately 
facsimile reprint with introduction by G. W. White, 1956), a concerned in the excitatory ionic interchange between the external 
lucid exposition of the postulate that the processes that have been fluid and the protoplasm of the fibre, and thus with the fall or 
at work on the earth in the past are the same as those now in reversal, during excitation, of the electrical polarization shown 
operation. by the membrane when at rest. 

The same volume of the Transactions in which his “Theory of Apart from the researches directly mentioned in the Nobel 
the Earth” appeared contained also a “Theory of Rain,” which citation, Huxley has made contributions of fundamental im- 
was read to the Royal society in 1784. His other works include: portance to knowledge of the process of contraction by a muscle 
Dissertations on Different Subjects in Natural Philosophy (1792), fibre. (H. H. Da) 
in which he discussed the nature of matter, fluidity, cohesion, HUXLEY, SIR JULIAN SORELL (1887- — ), English 
light, heat and electricity, and An Investigation of the Principles biologist, philosopher, educator and author who had a great influ. 
of Knowledge, and of the Progress of Reason From Sense to Sci- ence in the modern development of embryology, systematics, 
ence and Philosophy. His closing years were devoted to the ex- behaviour and evolution, The son of Leonard Huxley and the 
tension and republication of his Theory of the Earth, of which two grandson of Thomas Henry Huxley, he was born June 22, 1887, at 
volumes appeared in 1795. A portion of the manuscript of a third London. He was educated at Eton and at Balliol college, Oxford. 
volume was edited by A, Geikie in 1899. For an evaluation of Some of his most important positions were those of assistant pro- 
Hutton's contributions to geologic theory see Geotocy: Develop- fessor at Rice institute, Houston, Tex. (1913-16); fellow, New 
ment of the Science: 18th-Century Advances. (A. GEL; X.) college, Oxford (1919-25); professor, King’s college, University 

HUXLEY, ALDOUS LEONARD (1894-1963), British of London (1925-27); secretary of the Zoological Society of Lon- 
author, chiefly remarkable for his acute and far-ranging intelli- don (1935-42); and director general of the United Nations Educa- 
gence, his graceful style and (more especially in his earlier novels tional, Scientific and Cultural organization (1946-48). He wasan 
and stories) for his mocking and, at times, outrageous humour, officer of many scientific societies, several of which he o 
was born at Godalming, Surrey, an July 26, 1894, the third son of He was elected a fellow of the Royal society in 1938. Huxley wis 
Leonard Huxley and grandson of Thomas Henry Huxley. He was author, co-author or editor of many important books, including 
educated at Eton and at Balliol college, Oxford. The Individual in the Animal Kingdom (1912); Religion Without 

Though best known as a novelist; Aldous Huxley was also a Revelation (1927); The Science of Life (1931); Problems qf 
prolific writer of essays, biography, drama and verse. Crome Relative Growth (1932); The Captive Shrew and Other Poems of 
Yellow (1921) established him as one of the most witty and in- a Biologist (1932); The Elements of Experimental Embryology 
telligent writers of his generation; in this, as in his subsequent (1934); The New Systematics (1940); The Uniqueness of Mot 
novels, the characters are employed primarily as mouthpieces for (1941); Evolution, the Modern Synthesis (1942); Touchstone i 
the expression of contrasted ideas and opinions, a device borrowed Ethics, 1893-1943 (1947); Soviet Genetics and World mee 
from Thomas Love Peacock. Antic Hay (1923), the most high- (1949); Evolution as a Process (1954); and Toward 4 
spirited and least didactic of the novels, is a malicious and amusing Humanism (1957). $ nd 
satire on the literary and bohemian coteries of the time; Those Huxley was a leader in relating science to human social life 
Barren Leaves (1925) and Point Counter Point (1928) are in to religion. His versatility of interests, combined with scien 
similar vein, though marked by a growing seriousness. Huxley’s scholarship, philosophical penetration and communication Wi 
deep distrust of current trends in politics and applied science public, constitute his noteworthy contributions to modem °F) 
found expression in Brave New World (1932), a pessimistic vision A. Be biole 
of the future in striking contrast with the optimistic fantasies of HUXLEY, THOMAS HENRY (1825-1805), set toa 
H. G. Wells. ogist whose speculations on philosophy and religion Jed a 

In later life Huxley became increasingly drawn to Hindu powerful advocacy of the principle of agnosticism, bot ley, # 
philosophy and mysticism, and a number of works reflect this May 4, 1825, at Ealing, the seventh child of Genre on 
preoccupation, notably The Perennial Philosophy (1946). His schoolmaster: “Physically ... I am the son of my mother 


in myselh 
other works include: essays, Do What You Will (1929); poems, pletely .. . that I can hardly find any trace of my father in my 
The Cicadas (1931); novels, Eyeless in Gaza (1936), 7r and mata inborn faculty for EEAS _. . a hot tempeh ol 
Essence (1949); biography and history, Grey Eminence (1941), amount of tenacity of purpose which unfriendly observe ved to 
The Devils of Loudun (1952); and The Doors of Perception times call obstinacy.” (Life, i, 3.) When his father m device: 
(1954), a study of the hallucinogenic drug mescaline. His last Coventry about 1835, young "Henry was left to his Ow" evotion 
major work, the utopian novel Zsland (1962), can be read bothas His great desire to Déa mechanical engineer end his 
the antithesis of Brave New World and as a summation of his to “the mechanical engineering of living machines. iar med 
thought. He died on Nov. 22, 1963, at Los Angeles, Calif. of 17, with his elder brother James, he commenced regu’? ays Dub 

See J. Huxley (ed.), Aldous Huxley (1965). (B. J. B.; X.) studies at Charing Cross hospital, and on graduating if S in 

HUXLEY, ANDREW FIELDING (1917- _), British lished his first paper on the hitherto unrecognized Y ayer, 
physiologist, shared the 1963 Nobel prize for physiology and inner sheath of hairs, subsequently known 3S Huxley 
medicine with Alan Lloyd Hodgkin and Sir John Carew Eccles Having obtained the qualification of the Ro in the Ro 
(qq-v.) for researches in nerve conduction. geons, Huxley sought and received an appointment 1 ship Ae 

Huxley, born in Hampstead, London, on Nov. 22, 1917, was Navy; according to books kept on board Nelson $ ey's chief to 
the son of Leonard Huxley by his second wife and thus the half- tory,” he was posted for duty to Haslar hospital. 
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Haslar, Sir John Richardson, a well-known arctic explorer and 
naturalist, recognized his ability and procured for him the post of 
surgeon in H.M.S. “Rattlesnake,” which was about to set out for 
surveying work in Torres strait, between north Australia and 
Papua. By the time the ship was paid off at Chatham in Nov. 1850, 
Huxley had made a profound study of the surface life of the tropi- 
calseas. His important paper “On the Anatomy and the Affinities 
of the Family of Medusae” was printed by the Royal society in its 
Philosophical Transactions (1849). Huxley united the hydroid 
polyps with the Medusae to form a class, the Hydrozoa, in which 
the body consisted of two layers comparable with the ectoderm 
and endoderm formed during the development of higher animals. 

Huxley was elected a fellow of the Royal society in 1851, and 
in the following year received the society’s royal medal and was 
elected to the council. 

In anatomical studies, his views differed sharply from the ac- 
cepted notions of Richard Owen, the leading comparative anato- 
mist in Great Britain. Owen was a disciple of Georges Cuvier, and 
adopted largely from him the deductive explanation from idealistic 
conceptions of anatomical facts, to which he added the transcen- 
dental “archetypal” theory of Lorenz Oken. Huxley would have 
none of either view, for his methods were purely inductive. He 
would not hazard any statement beyond what the facts revealed, 
and Herbert Spencer, whose acquaintance he made in 1852, was 
unable to convert him to belief in evolution in its widest sense 
(Life, i, 168). At about the same time, in his first interview with 
Charles Darwin, Huxley expressed his belief “in the sharpness of 
the line of demarcation between natural groups” and was received 
with a humorous smile (Life, i, 169). 

In July 1854, after leaving naval service earlier that year, Huxley 
became lecturer in natural history at the School of Mines, and in 
1855 naturalist to the geological survey. His most important pub- 
lished work at this period was the Croonian lecture of 1858 on 
“The Theory of the Vertebrate Skull,” in which, by his inductive 
method, he completely demolished the idealistic views of the origin 
of the skull held by Richard Owen. This finally disposed of the 
“archetype,” and may be said to have liberated the English ana- 
tomical school from the deductive method. 

In 1859 Darwin’s The Origin of Species was published. This 
was a momentous event in the history of science, and not least for 
Huxley, who found in Darwin’s theory an intelligible hypothesis 
on which to base a study of evolution, At the Oxford meeting of 
the British Association for the Advancement of Science in 1860, 
Huxley’s defense of evolution against the attacks of Bishop Samuel 
Wilberforce (g.v.) resulted in a victory for science over ob- 
Scurantism. (See also DARWIN, CHARLES ROBERT; DARWINISM.) 
Owen, who could not break with orthodoxy, asserted that man was 
dearly marked off from other animals by the anatomical structure 
of his brain. This statement was inconsistent with known facts, 
and was effectually refuted by Huxley in various papers and lec- 
tures, summed up in 1863 in Man’s Place in Nature. In 1881 he 
asserted that if the hypothesis of evolution “had not existed, the 
Palaeontologist would have had to invent it” (Essays, iv, 44). In 
1892 he wrote: “The doctrine of evolution is no speculation, but 
4 generalization of certain facts . . . classed by biologists under 
the heads of Embryology and of Palaeontology” (Essays, v, 42). 

Meanwhile, Huxley had been drawn into paleontological re- 
Search, His numerous memoirs on fossil fishes established many 
far-reaching morphological facts. The study of fossil reptiles led 
to his demonstration of the fundamental affinity of reptiles with 
irds as one group, under the title of Sauropsida. His Lessons in 
lementary Physiology (1866) and Anatomy of Vertebrated Ani- 
mals (1871) were masterpieces of exposition in these subjects. He 
also Proposed a rearrangement of the zoological regions into the 
Primary divisions—Arctogaea, to include the land areas of the 
Yorthern hemisphere, and Notogaea for the remainder. 

From 1870 onward Huxley was more and more drawn away from 
Scientific research by the claims of public duty- Between 1862 
nd 1884 he served on no less than ten royal commissions. From 
1871 to 1880 he was a secretary of the Royal society, and from 
1883 to 1885 its president; while from 1870 to 1872 he served as 
‘Member of the newly constituted London school board. During 
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his brief period of activity in this last position, he probably made 
a deeper impress on the foundations of national elementary educa- 
tion than any other man, He made war on the scholastic methods 
which wearied the mind in merely taxing the memory; the children 
were to be prepared to take their place worthily in the community. 
Physical training was to be the basis of the curriculum; domestic 
economy, at any rate for girls, was insisted upon, and for all some 
development of the aesthetic sense by means of drawing and sing- 
ing. Reading, writing and arithmetic were the indispensable tools 
for acquiring knowledge, and intellectual discipline was to be 
gained through studying the rudiments of physical science. He 
insisted on the teaching of the Bible, partly for its standing as a 
great literary heritage, partly because he was “seriously perplexed 
to know by what practical measure the religious feeling, which is 
the essential basis of conduct, was to be kept up, in the present 
utterly chaotic state of opinion in these matters, without its use” 
(Essays, iii, 397), and also because it was “the most democratic 
book in the world.” 

In 1872 the School of Mines was moved to South Kensington, 
and Huxley had, for the first time, appliances for teaching beyond 
the lecture room. Up to this time he had been able to bring his 
influence to bear upon his pupils by oral teaching only; but now 
he was able to design a laboratory course enabling the student to 
examine for himself the things described in lectures. His system 
of instruction, for classes of elementary teachers, in the general 
principles of biology indirectly affected the teaching of the subject 
throughout the country. In 1892 he was made a privy councilor. 

The later years of Huxley’s life were mainly occupied with 
contributions to periodical literature on subjects connected with 
philosophy and theology. The only approach to certainty which he 
admitted lay in the order of nature. “If there is anything in the 
world which I do firmly believe in, it is the universal validity 
of the law of causation, but that universality cannot be proved 
by any amount of experience.” (Essays, ix, 121.) The assertion 
that “There is only one method by which intellectual truth can be 
reached, whether the subject-matter of investigation belongs to 
the world of physics or to the world of consciousness” (Essays, 
ix, 126) laid him open to the charge of materialism, which he 
vigorously repelled. 

From 1880 onward Huxley was occupied in a campaign against 
orthodox beliefs. In 1885 he formulated “the perfect ideal of 
religion” in a passage which has become famous: “In the 8th cen- 
tury B.c. in the heart of a world of idolatrous polytheists, the 
Hebrew prophets put forth a conception of religion which appears 
to be as wonderful an inspiration of genius as the art of Pheidias 
or the science of Aristotle, ‘And what doth the Lord require of 
thee, but to do justly, and to love mercy, and to walk humbly with 
God’” (Essays, iv, 161). Two years later he was writing: “That 
there is no evidence of the existence of such a being as the God 
of the theologians is true enough” (Life, ii, 162). He never really 
advanced beyond the recognition of “the passionless impersonality 
of the unknown and unknowable which science shows everywhere 
underlying the thin veil of phenomena” (Life, i, 239), though he 
insisted that “atheism is on purely philosophical grounds untena- 
ble” (Life, ii, 162). In its place he put forward the principle of 
agnosticism (q.v.) which evs the subordination of belief to 

i Life, ii, 221). 
erence ae was a kind of scientific Calvinism. 
He finally defines that which, “since the second century, has as- 
sumed to itself the title of Örthodox Christianity” as a “vary- 
ing compound of some of the best and some of the worst elements 
of Paganism and Judaism, moulded in practice by the innate char- 
acter of certain people of the Western world” (Essays, v 142). 
He did not omit, however, to do justice to “the bright side of 
Christianity,” and was deeply impressed with the life of St. Cath- 
erine of Siena. He contrasted the moral with the aesthetic sense, 
which he declared to be intuitive, and, in the Romanes lecture for 
1893 (Oxford), defined “law and morals” to be a restraints upon 
the struggle for existence between men in society. £ Apparently he 
thought that the moral sense in its origin was institutional and 
in its development utilitarian. “The cosmic process has no sort 
of relation to moral ends” (Essays, ix, 83); “ of moral purpose I 
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see no trace in nature. That is an article of exclusive human man- plishing its propagation; so that each primary wave front is 
ufacture” (Life, ii, 268). The cosmic process gives rise to what is envelope of an indefinite number of secondary undulations, the 
evil in man’s moral life, and in the long run will get the best resolution of the original wave is the well-known princi ce 
of the contest, and “resume its sway” when evolution enters on Huygens, and by its means he was able to prove the fondle 
its downward course (Essays, ix, 45). Huxley’s health broke down laws of optics and to assign the correct construction for the ee 
completely in 1885. In 1890 he moved from London to East- tion of the extraordinary ray in uniaxial crystals. These invest s 
bourne, where, after a painful illness, he died on June 29, 1895. tions, together with his experiments on polarization, are T 
In 1855 Huxley had married Henrietta Anne Heathorn, whom he in his Traité de la lumière, composed in 1678 and published at 
had met during one of the visits of the “Rattlesnake” to Sydney, Leiden in 1690. 
Austr. Their eldest son, Leonard (1860-1933), was a classical Huygens died at The Hague on June 8, 1695, bequeathing his 
scholar and writer on scientific, educational and literary subjects. manuscripts to the University of Leiden. 
Leonard Huxley’s eldest son, Julian (1887- ), achieved fame See also references under “Huygens, Christiaan” in the Index 
as a biologist and writer on science and philosophy and was volume. 
knighted in 1958; another son, Aldous (1894-1963), also became HUYGENS, CONSTANTIJN (1596-1687), the most versa. 
a well-known writer. tile man of letters and science in the Dutch Renaissance, was bom 
Breriocrarny.—Huxley’s own works include: Scientific Memoirs, at The Hague on Sept. 4, 1596. There were greater diplomats, 
§ vol. (1898-1903) ; Collected Essays, 9 vol. (1898) ; Diary of the scholars, poets, musicians and scientists (his son, Christiaan, was 
bee of H.M.S. “Rattlesnake,” ed. by Julian Huxley (1935). See one of them), but he alone made notable contributions in all these 


Huxley, Life and Letters of Thomas Henry Huxl i 4 ; h 
AE. N 3 ie 8 pier TH. and Julian’ Husley, fields. He was secretary to three princes of Orange in succession, 


Evolution and Ethics (1947); P. Chalmers Mitchell, Thomas Henry and his diplomatic service had previously taken him to Venice 
Hl i Fo Lie ona TR (1900) 5 E: s PESE te oe twice to sae 1618, ee where he met John 
enry ley (1902); J. R. Ainsworth Davis, Thomas Henry Y Donne and Francis Bacon and was knighted by James I. He'knew 
(1907) ; W. Irvine, Apes, Angels, and Victorians (1955). (G. DE B.) seven languages, and his translations of Donne witness to his un- 
HUYGENS (latinized Hucentus), CHRISTIAAN (1629- derstanding of his language and poetry. He also spoke at least 
1695), Dutch mathematician, astronomer and physicist, was the three Dutch dialects, so that the aristocratic Marinist was also 
founder of the wave theory of light. He was born at The Hague at ease with the bargees near Hofwijck, his country seat. Among 
on April 14, 1629. In 1655, Huygens, working with his brother his writings, at one extreme stand Batava Tempe, dat is 't Voor- 
Constantijn on the improvement of the telescope, hit upon a new Aout van ’s-Gravenhage (1621), the virtuosity of which cannot 
method of grinding and polishing lenses. The immediate results obscure his affection for his birthplace, and Costelyck Mal (1622), 
of the clearer definition obtained were the detection of a satellite a merciless satire of the ostentatious finery of the townswomen 
of Saturn and the resolution of Saturn’s rings into their true form. which offended his puritanical Calvinism; at the other stand 
Huygens was also in 1656 the first effective observer of the Orion Scheepspraet (1625) in the language of the lower deck, and 
nebula; he delineated the bright region still known by his name Trijntje Cornelis (1653), an earthy farce written with the relish 
and detected the multiple character of its nuclear star. His ap- of the man in the street, who is its subject. De Uytlandighe 
plication of the pendulum to regulate the movement of clocks Herder (1622), like ’t Voorhout, praises the countryside, but here 
sprang from his experience of the need for an exact measure of Huygens voices his Calvinistic patriotism, writing from London 
time in observing the heavens. The invention dates from 1656. like an exiled psalmist, M 
On June 16, 1657, Huygens presented his first “pendulum-clock” Huygens, the wit and connoisseur of words, is at his best in 
to the estates-general; and the Horologium, containing a descrip- some of the Sneldichten. These epigrams are of mixed quality, 
tion of the requisite mechanism, was published in 1658. as might be expected from a man who regarded the making 0 
In 1663 he was elected a fellow of the Royal Society, and de- rhymes and even of poetry as “a small pastime; an accompani 
livered before that body in Jan. 166ọ a clear and concise state- ment, I readily admit, to a better occupation.” Hence the title td 
ment of the laws governing the collision of elastic bodies. his collection of moral emblems, Otia of Ledighe Uren (1625) an 
Huygens had before this time taken up residence in France. In the name Korenbloemen (1658 and 1672) given to his oia 
1665 Jean Colbert, on behalf of Louis XIV, made him an offer too poems: Cornflowers are, by his definition, pleasant little flowe 
tempting to be refused, and from 1666 to 1681 his stay at the that spring up amidst the wheat produced by his daily ae 
Bibliothèque du Roi was only interrupted by two short visits to Three works are purely autobiographical : Dagwerck (1638), s 
his native country. His magnum opus dates from this period. cording his married life; Hofwijck (1651), about his li A i 
The Horologium oscillatorium (1673) contained many original country residence (see also Jakob Cats’s Zorgh-vliet); and yian 
discoveries, as well as the first successful attempt to deal with the werck (1683), describing his latter years in The Hague w 
dynamics of a system. This remarkable treatise also included the died on March 28, 1687. Wor 
determination of the true relation between the length of a pendu- Breriocrapny.—De gedichten van C. Huygens, ed. by J. Hy W 
lum and the time of its oscillation; the invention of the theory 9 vol. (1892-99) ; De briefwisseling van C. Huygens, ed. by J gens and 
of evolutes; the discovery that the cycloid is its own evolute; the 5 vol. (1911-17). See A. G. H. Bachrach, Sir Constantijn eer and 
ingenious although practically inoperative idea of correcting the Seme Trends in the Literature and Art of 17th Cent? cig 
re = 3 Holland (1953); R. L. Colie, “Some Thankfulnesse to Huygens 
circular error” of the pendulum by applying cycloidal cheeks to q Study of English I h rly Works of C. 

3 rod : 7 glish Influence Upon the Early p. K.K) 
clocks. The theorems on centrifugal force in circular motion with (1956). ( rs, WIO 
which it concluded helped Sir Isaac Newton to formulate his law HUYSMANS, the name of three Flemish painters, 
of gravitation. matriculated in the Antwerp guild in the 17th century. , He 

In 1681 he returned to Holland. He then spent six years on the Jacos Huysmans (1633?-1696) was born at Jes 1, an 
production of lenses of enormous focal distance, which, mounted went to England toward the close of the reign of E intet. 
on high poles and connected with the eyepiece by means of a cord, competed with Peter Lely as a fashionable portra! Catherine 
formed what were called aerial telescopes. Three of his object Among the portraits executed by him are those of Queto 
glasses, of respectively 122, 170 and 210 ft. focal length, are in of Braganza and Izaak Walton. He died in London antl ied 8 
the possession of the Royal society. He also succeeded in con- Jan Baptist HUYSMANS (1654-1716) was. pK museums af 
structing an almost perfectly achromatic eyepiece, still known Antwerp. There are several of his paintings 17 a 
by his name. But his researches in physical optics constitute his Antwerp, Brussels and Munich, representing souther 
chief title deed to immortality. He developed the wave theory of with figures and cattle. 
light which had already been adopted by Robert Hooke in 1665; His elder brother, Cornetrus HUYSMANS (3 nd Jaco 
he assumed that all the points of a wave front originate secondary born at Antwerp and educated by Gaspar de Wit a ns 
waves, the aggregate effect of which is to reconstitute the primary Artois. Cornelius is the only master of the name from 


Jessons 
disturbance at the subsequent stages of its advance, thus accom- whose talent was largely acknowledged. He received 
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two artists, one of whom was familiar with the Roman art of 
Nicolas Poussin, while the other inherited the scenic style of the 
school of Rubens. He combined the two in a rich, highly coloured 
style, seldom attempting anything but woodside views with fancy 
backgrounds, half Italian, half Flemish, He first practised at 
Malines, where he married in 1682. From 1706 to 1717 he lived at 
Antwerp, and then returned to Malines, where he died on June 1 
1727. According to Walpole, he also visited England. Though 
most of his pictures were composed for cabinets rather than for 
churches, he sometimes emulated van Artois in the production of 
large sacred pieces, and for many years his “Christ on the Road to 
Emmaus” adorned the choir of Notre Dame of Malines. 
HUYSMANS, CAMILLE (1871- ), Belgian Socialist 
writer and statesman, was born at Bilzen, in Belgian Limbourg, 
on May 26, 1871. After graduating in Germanic philology at 
Liège, he became a professor, first at the liberal collége at Ypres, 
then at the Atheneum at Ixelles (a suburb of Brussels) and the 
Université Nouvelle in Brussels. From 1904 till 1921 he was 
secretary general of the Labour and Socialist International bureau 
in Brussels. He wrote in Le Peuple and other Socialist papers, 
and, after World War I, started the Flemish Volksgazet in Ant- 
werp. Elected to the chamber of deputies in 1910, he sat first 
for Brussels, then for Antwerp, where he became mayor (1933) 
and director of the fine arts department. From June 1925 to Nov. 
1927 he was minister of education; and in 1936 he was elected 
president of the chamber of deputies. During World War II he 
was in London, where he served as vice-chairman of the Belgian 
parliamentary consultative committee. On returning to Belgium, 
he was prime minister from Aug. 2, 1946, to March 12, 1947, and 
minister of education from 1947 to June 1949. From April 1954 
to May 1958 he served again as president of the chamber. His 
publications include: Soixante-cing années de domination bour- 
geoise (1905); La Révolution de 1830 (1905); L’Affiliation des 
syndicats (1907); and Etudes sur les assurances sociales (1913). 
He also re-edited two novels by Charles de Coster, Stéphanie 
(1926) and Tyl Uilenspiegel (1927), as well as a Flemish dramatic 
work of the 18th century, Don Juan en de vier jaargetyden (1928), 
and the Werken of M. de Swaen (1928). (Je. D.) 
HUYSMANS, JORIS-KARL (1848-1 907), French novelist, 
and one of the most individual yet representative writers of the 
late 19th century, was born in Paris on Feb. 5, 1848. The only son 
ofa French mother and a Dutch father, he was christened Charles 
Marie Georges, but when he began writing he adopted what he took 
tobe the Dutch form of two of these names. In 1866 he entered 
the ministry of the interior, where he remained for 32 years, writ- 
ing many of his novels on official notepaper and in official time. 
For a few months before the Franco-German War he also made a 
show of studying law in his spare time, and lived with a soubrette 
ina liaison described in his first novel, Marthe (1876). His exper- 
ences during the war itself, which he spent partly in hospitals suf- 


fering from dysentery and partly under fire in the besieged capital, 
ort EE (1877, revised 1880) and 


Was not a novel but a collection of highly coloured prose poems, 
delaire and Alo- 


Le Drageoir à épices (1874), reminiscent of Bau 
ysius Bertrand. 

Huysmans then came under the influence of the three contem- 
Porary masters of the French novel, Edmond de Goncourt, who in- 
pired Marthe; Zola, to whom he dedicated Les Soeurs Vatard 
(1879), an uneventful story of working-class life centred on a 
bindery in which Huysmans had inherited a half-share; and Flau- 
bert, to whom En Ménage (1881), described by its author as a 
little Éducation sentimentale, was a kind of funeral tribute. At 

S time Huysmans was regarded as one of the most ae 
members of Zola’s Médan group of naturalist writers, and his ac 
au dos” was generally judged the best, after Maupassant's Boule 
de Suit” of the group’s collection of war stories, Les Soirées de 

édan (1880). But, like the other members of the group, he soon 
broke away, asserting his independence in a series of novels too 
individual in content and violent in style to be classed as naturalist 
literature, aes 

The first was 4 Vau-l’Eau (1882), the tragicomic story of the 
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culinary and sexual misfortunes of a humble civil servant called 
Folantin. It was followed in 1884 by À Rebours, the account of 
the more esoteric and aesthetic adventures of a richer and more 
cultured Folantin, the Duc Jean Floressas des Esseintes, a charac- 
ter who owed something to the eccentric Robert de Montesquiou. 
En Rade (1887), about a married couple’s uncomfortable stay ina 
dilapidated château, combined naturalistic descriptions of rural 
life with imaginative dream sequences. In La-Bas (1891), Huys- 
mans attempted a more ambitious formal experiment, interweaving 
a story of 19th-century satanists with a life of the medieval satan- 
ist Gilles de Rais (q.v.). He also introduced an obviously auto- 
biographical hero called Durtal who was to reappear in his last 
three novels: En Route (1895), an account of Huysmans-Durtal’s 
return to the Catholic Church in a retreat at a Trappist monastery 
(Notre-Dame d’Igny); La Cathédrale (1898), a monumental 
study of Notre-Dame de Chartres, with a thin story attached; and 
L’Oblat (1903), which told of the expulsion of the monks from the 
Benedictine abbey (Ligugé, near Poitiers) in the neighbourhood of 
which Huysmans had lived as an oblate or lay monk from 1899 to 
1901. 

His major novels have considerable historical significance in 
that they epitomize the successive phases of the aesthetic, spiritual 
and intellectual life of late 19th-century France. Thus A Vau- 
PEau is permeated with the pessimism of the postwar years and 
the ideas of the period’s favourite philosopher, Schopenhauer ; 
A Rebours, which Arthur Symons aptly called “the breviary of the 
Decadence,” expresses the tastes of a whole generation of artists 
and writers; La-Bas tells of the occultist revival that took place in 
France in the 1880s; and En Route epitomizes the Catholic revival 
of the 90s which witnessed the conversion of such writers as Paul 
Claudel, Francis Jammes and Ferdinand Brunetiére. 

The chief interest and importance of Huysmans’ novels, how- 
ever, lies in their autobiographical quality. Written in an intensely 
personal, tormented style which bears only a superficial resem- 
blance to the Goncourt brothers’ écriture artiste, and centred 
on a vacillating, anguished character who may change his name 
and social status but is always recognizable as a self-portrait, they 
tell the story of a protracted spiritual odyssey. In each novel the 
hero tries to achieve happiness in some form of spiritual and physi- 
cal escapism: humble contentment and a bachelor’s lodgings; arti- 
ficial pleasures and an aesthete’s “refined Thebaid”; country life 
and a decaying chateau; satanism and a bell-ringer’s eyrie; monas- 
tic life and a Trappist abbey; provincial life and a cathedral city; 
and, finally, semimonastic life and a secluded village. Each novel 
ends on a note of disappointment and revolt, until at last, in 
L’Oblat, Huysmans and his hero admit that escapism is not only 
futile but wrong, and that one should suffer the trials of life will- 
ingly as an expiation of one’s sins and the sins of others. Huys- 
mans also expounded his hard-won belief in the value of suffering 
in a hagiographical work, Sainte Lydwine de Schiedam (1901), and 
exemplified it in his courageous behaviour during the months of 
pain which preceded his death from cancer of the mouth on May 
12, 1907, in Paris. 

Huysmans was also one of the most perceptive and sensitive art 
critics of his time, bringing both contemporary and long-dead art- 
ists to the public’s attention. His collection of salons, L’Art Mo- 
derne (1883), won him the title of “inventor of Impressionism” 
from Felix Fenéon (1861-1944) ; Certains (1889) considered such 
artists as Gustave Moreau, Degas, Cézanne and Whistler; Trois 
Primitifs (1905) included a masterly essay on Matthias Grüne- 
wald. His last book was a study of piety and commercialism at 
Lourdes entitled Les Foules de Lourdes (1906). 4 

Among Huysmans’ works in English translation are Against 
Nature (À Rebours) and Down There (Là-Bas), both in many edi- 
tions; Marthe (1948 and 1958); The Cathedral (1922); The 

Crowds of Lourdes (1925); Down Stream (À Vau-L’Eau) (1927); 
En Route (1920); The Oblate (1924); and Saint Lydwine of 

chiedam (1923). 

; ae Baldick, The Life of J.-K. Huysmans (1985) 5 
Pierre Cogny, J.-K. Huysmans à la recherche de VUnité (1953) ; Helen 
Trudgian, L’Esthétique de J-K. Huysmans (1934). (R. Ba.) 


HUYSUM, JAN VAN (1682-1749), Dutch painter of still 
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life and landscapes, was born at Amsterdam on April 15, 1682, 
and died in his native city on Feb. 8, 1749. He was the son and 
pupil of Justus van Huysum, who is said to have been expeditious 
in decorating doorways, screens and vases. His pictures of flowers 
and fruit, in oil and water colours, were finished in every detail 
and highly prized during his lifetime. He also painted landscapes 
with Arcadian scenery. His work may be seen in many European 
galleries. 

HUYTON-WITH-ROBY, an urban district (1895) in the 
Huyton parliamentary division of Lancashire, Eng., 6 mi. E. of 
Liverpool. Pop. (1961) 63,089. Though Hitune and Rabil were 
mentioned in Domesday, the town was not of much importance 
until its rapid growth as a dormitory area for Liverpool. Pre- 
eminently residential, it has industries making cables, hosiery- 
knitting machines, foodstuffs, vacuum flasks and metal goods, 
George Stephenson’s Liverpool-Manchester railway, which was 
laid down in 1830 and is probably the second oldest in England, 
runs through the town. 

HVAR (Ital. Lesa), an island in the Adriatic sea forming 
part of Dalmatia, Croatia, Yugos. Pop. (1961) 12,132, It has an 
area of 112 sq.mi. and is the longest island in the Adriatic (43 mi. 
long and from 2 to 7 mi. broad). The island is rocky, the highest 
hill rising to 2,054 ft. The warm and equable climate lends itself 
to the successful growing of grapes, olives, figs; dates and locust 
beans. A popular Dalmatian tourist resort, Hvar also has indus- 
tries which include the making of rosemary essence and liqueurs, 
beekeeping, boatbuilding, fishing and marble quarrying. Hvar, the 
capital (1961 pop. 1,959), and Starigrad (Cittavecchia) are the 
chief towns and seaports. 

Hvar has been a Roman Catholic bishopric since 1145, The is- 
land is famous as the home of the two Slav poets, the lyricist 
H. Lucić (d. 1553) and the more famous P. Hekterovié (d. 1572), 
a democratic noble, several centuries ahead of his time, who de- 
voted his genius to the writing of national songs. Hvar was already 
inhabited in Neolithic times and possesses Cyclopean walls. In 
385 B.C. a Greek colony built a city on the site of the present Hvar 
and called it Paros (or Pharos), In 228 B.c. Demetrius, the lieu- 
tenant of the Illyrian queen Teuta, betrayed the island to the 
Romans. The Slavs, fleeing from the Avars, settled on the island 
in the 7th century. Throughout the middle ages and in modern 
times it has remained purely Slavonic. Since the end of World 
War I Hvar has belonged to Yugoslavia. (V. De.) 

HVIEZDOSLAV: see OrszácH, PAVOL. 

HWANG HO: see YeLLow River. 

HWICCE, the inhabitants of one of the subkingdoms of Anglo- 

Saxon England which coincided with the medieval diocese of 
Worcester, whose bishops sometimes used the title episcopus Hwic- 
ciorum. It therefore included Worcestershire, Gloucestershire 
and southwest Warwickshire. The Hwicce have left their name 
in Wychwood forest, once a much greater stretch of woodland than 
now. The southern part of their territory was acquired from the 
Britons by the West Saxons after Ceawlin’s victory at Dyrham in 
577; archaeological evidence and that of place names suggest that 
the northern part was settled by Anglian peoples from the east. 
It is probable that the whole area was united and brought under 
Mercian power by the agreement between Penda (afterward king 
of Mercia) and Cynegils of Wessex after the battle of Cirencester 
in 628. Its first recorded local rulers, Eanfrith and Eanhere, are 
mentioned shortly before 675. Osric, king of the Hwicce, appears 
in the last decade of the 7th century; he and his brother Oswald 
are shown by a charter to have been subject to Aethelred, king 
of Mercia (674-704). Also subject to the king of Mercia was 
Osric’s successor, Oshere, whose four sons, Aethelheard, Aethel- 
weard, Aethelberht and Aethelric, followed him and also ruled un- 
der Mercian overlords. In Offa's reign (757-796) three brothers, 
Eanberht, Uhtred and Aldred, ruled jointly as subkings, but after 
c. 780 the royal title seems to have been given up. The district 
remained under Mercian control until the end of that kingdom be- 
tween 877 and 883. No genealogy of its kings survived, and it is 
improbable that they traced their descent to Woden. Osric and 
Oswald founded the monastery of St. Peter at Gloucester. Osric 
is said to have founded a nunnery at Bath. (D. Wx.) 


HUYTON-WITH-ROBY—HYACINTH 


HYACINTH (Jacivrx), one of the most. popular of spri 
garden flowers (Liliaceae or lily family). It was in 
prior to 1597, at which date it is mentioned by the herbalist John 
Gerard. By the middle of the 18th century about 50 si 
flowered varieties and nearly 100 double-flowered ones were 
scribed as a selection of the best from the-catalogues of two cel 
brated Dutch growers, One of the Dutch sorts, called La Re 
de Femmes, a single white, is said to have produced from oi 
flowers in a spike, and on its first appearance to have sold for 50 
guilders a bulb; while one called Overwinnaar, or Conqueror, a 
double blue, sold at first for 100 guilders, Gloria Mundi for 500 
guilders and Koning Saloman for 
600 guilders. 

The original of the cultivated 


a native of Greece and As 
Minor, is by comparison with 
| these an insignificant plant, bear. 
ing on a spike only a few small, 
narrow-lobed, washy blue flowers, 
resembling in form those of the 
common English bluebell, $0 
great has been the improvement 
effected by the florists, and chiefly 
by the Dutch, that the modem 
hyacinth would scarcely be recog- 
nized as the descendant of the 
original. The spikes are long and 
dense, composed of a large num- 
ber of flowers; spikes produced 
by strong bulbs not infrequently 
measure six to nine inches in 
length and from seven to nine inches in circumference, with the 
flowers closely set from bottom to top. Size of the individual 
flowers and the breadth of their recurving lobes have been much 
increased, and the colours have gained in brilliancy and depth. 
The cultivation of hyacinths is easy, for the purchased bulbs al- 
ready contain a well-developed flower bud and sufficient nourish 
ment to ensure flowering the following spring, even when grown 
in pebbles and water. The bulbs, which need a winter chilling, 
should be planted in late autumn for bloom the following spring, 
Any ordinary garden soil will do, but if it is enriched with welt 
rotted manure the results are improved. The manure TA ‘a 
put at the bottom of the hole and covered with an inch of soil, 
no manure should directly touch the bulb. Bulbs should be ie 
five or six inches deep and spaced eight to ten inches: 4pal mult 
severe climates the beds should be covered with a ee re 
of straw or strawy manure, which should be removed in early 
in the U.S. (earlier in England). f d 
Most of the older varieties of hyacinth were single for 
and among the most fragrant of all garden flowers. Jed to act 
double-flowered sorts, of which many were developed, ain sing? 
incident loss of fragrance. Most modern varieties are agi single 
flowered and their fragrance is generally super). | al spikes of 
flowered sorts produce more regular and symmetric i 
blossom, the flowers being closely set and more or less 1 
whereas in most of the double sorts the bells are jneffective 
pendent, so that the spike is loose and by comparison an i 
display. «white, pili 
Originally blue, the hyacinth can now be had in Mie Pite 
mauve and various shades of blue from pale to r e com” 
Roman hyacinth (H. orientalis albulus) is less aeti nt, The 
mon sort and has two or three flower stalks to ae He Mediter 
other species of Hyacinthus (perhaps 29), sio 
ranean region and Africa, are of little horticultur: : 
For other plants with “hyacinth” in their names, 
HYACINTH; WATER HYACINTH. 
HYACINTH or Jacinta, in mineralogy: dasa 
(zirconium silicate) of yellowish-red colour, use ith other zircon 
Hyacinth is not a common mineral. It occurs, a ve been fO 
in the gem gravels of Ceylon, and very fine stones 98V" pint 
as pebbles at Mudgee, N.S.W. Most of the gems 
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HYACINTHUS—HYBRIDISM 


as hyacinth are only garnets, generally the deep orange-brown 
hessonite or cinnamon stone, The stones known as Compostela 
hyacinths are simply ferruginous quartz from Santiago de Com- 
postela, Sp. For composition and characters see ZIRCON. 

F : (L. J. S.; X.) 

HYACINTHUS, in Greek legend, a young man (parentage 
variously given) of Amyclae in Laconia. According to the general 
story, which is probably late and composite, his great beauty at- 
tracted the love of Apollo, who killed him accidentally when teach- 
ing him to throw the discus (quoit) ; others say that Zephyrus (or 
Boreas) out of jealousy deflected the quoit so that it hit Hyacinthus 
on the head and killed him. According to the representation on 
the throne of Apollo at Amyclae he was translated into Heaven 
with his virgin sister Polyboea. Out of his blood there grew the 
flower called hyacinthos (perhaps a fritillary; not our hyacinth), 
the petals of which were marked with the mournful exclamation 
Al, AI (“alas”). It was also said to have sprung from the blood 
of Ajax, son of Telamon. 

The death of Hyacinthus was celebrated at Amyclae by the 
second most important of Spartan festivals, the Hyacinthia, which 
took place in the Spartan month Hyacinthius. What month this 
was is not certain. Arguing from Xenophon (Hellenica) we get 
May; assuming that the Spartan Hyacinthius is the Attic 
Hecatombaion, we get July; or again it may be the Attic 
Stirophorion, June. At all events the Hyacinthia was an early 
summer festival. It lasted three days, and the rites gradually 
passed from mourning for Hyacinthus to rejoicings in the majesty 
of Apollo, This festival is clearly connected with vegetation, and 
marks the passage from the youthful verdure of spring to the dry 
heat of summer and the ripening of the grain. 

There can be little doubt that Hyacinthus is a pre-Hellenic 
god, His name is not Greek. The precise relation that he bears 
to Apollo is obscure. The supposed “tomb of Hyacinthus,” which 
forms the base of the monument of Apollo at Amyclae, described 
by Pausanias, may be taken as evidence of his subordination to the 
greater god. Into the “tomb” at Amyclae were put offerings for 
the hero, before gifts were made to the god. This and the taboo 
on cereals during the first part of the Amyclean festival suggest 
an underworld vegetation deity whose death is mourned like that 
of Adonis, Sir James Frazer suggests that he may have been 
regarded as spending the winter months in the underworld and 
returning to earth in the spring when the “hyacinth” blooms. 
With the growth of the hyacinth from his blood should be com- 
pared the oriental stories of flowers springing from the blood of 
Attis (g.v.) and from that of Adonis (q.0.). 

HYADES, “the rainy ones,” a group of five stars in the head 
of the constellation Taurus, the bull. In Greek mythology they 
Were maidens, sisters of the Pleiades (g.v.), who nursed the infant 
wine-god Dionysus and as a reward were placed among the stars. 
According to another version, they lamented so bitterly the death 
of their brother Hyas while hunting that Zeus, out of compassion, 
changed them into stars, ‘Their name is derived from the fact 
that their rising at the same time as the sun was supposed to 
presage rain, The Romans derived the name from Ays (“pig ) 
and translated it by suculae (“piglets”). 5 

HYATT, ALPHEUS (1838-1902), U.S. zoologist and 
paleontologist who achieved eminence in the study of invertebrate 
fossil records, was born at Washington, D.C., on April 5, 1838. 
He studied at Harvard (1858-62) under Louis Agassiz and in 1863 
Served as a volunteer in the Civil War, attaining the rank of 
captain, In 1867 he was appointed curator of the Essex institute 
at Salem, Mass., and in 1870 became professor of zoology and 
Paleontology at the Massachusetts Institute of Technology (re- 
Sgned 1888) and custodian of the Boston Society of Natural 

istory (curator in 1881). In 1886 he was appointed assistant for 
Paleontology in the Cambridge museum of comparative anatomy, 
and in 1889 was attached to the United States geological survey as 
Paleontologist, Hyatt rose to foremost rank among U.S. in- 
Vestigators in the field of invertebrate paleontology. He wasa 
Sunder and editor (1867-71) of the American Naturalist and 
Was the chief founder of the American Society of Naturalists, 
acting as first president in 1883. He also took a leading part in 
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establishing the marine biological laboratories at Annisquam and 
Woods Hole, Mass. Hyatt died at Cambridge on Jan, 15, 1902. 

His works include Observations on Polyzoa (1866); Fossil 
Cephalopods of the Museum of Comparative Zoology (1867); 
Revision of North American Porifera (1875-77) ; Genera of Fossil 
Cephalopoda (1883); Larval Theory of the Origin of Cellular 
Tissue (1884); Genesis of the Arietidag (1889); and Phylogeny 
of an Acquired Characteristic (1894). He wrote the section on 
Cephalopoda in Karl von Zittel’s Paläontologie (1900), and his 
valuable study on the fossil pond snails of Steinheim, “The Genesis 
of the Tertiary Species of Planorbis at Steinheim,” appeared in 
the Memoirs of the Boston Natural History society in 1880. 


HYBLA, the name of three towns in Sicily of the pre-Greek 
Sicels or Siculi. Originally the most important was Hybla Maior, 
near modern Melilli, where numerous Sicel tombs have been found, 
about 4 mi. S.W. of Megara Hyblaea (q.v.). It was this Hybla 
that was famous for its honey. Another Hybla, known as Hybla 
Minor or Geleatis, is probably represented by the modern Paternd 
on the southern slopes of Mt. Etna, with its conspicuous medieval 
castle. Various remains have been found, especially tombs of the 
Sicel period; there are also Roman remains, two arches of a 
bridge, remains of baths, cisterns, etc. The third, less important, 
was Hybla Heraea on the site of the modern Ragusa. 

See T. J. Dunbabin, The Western Greeks, p. 144 (1948). 

HYBRIDISM. A hybrid or mongrel is the offspring of a cross 
between dissimilar parents; e.g., belonging to different species or 
to very distinct races, varieties or breeds. Such crosses used to be 
regarded as something base and evil, hence the word “hybrid” is 
derived from a Greek word meaning “insult” or “outrage.” In 
genetics, any individual heterozygous for one or more genes or 
chromosome structures is, however, called a hybrid (see HERED- 
rty). In this wider sense, almost all individuals of sexually re- 
producing organisms, including man, are hybrids, because their 
parents usually differ in several genes. Hybridism is a corollary to 
sexual reproduction. Only where self-fertilization is the rule (as in 
wheat) can many individuals be homozygous or “pure” (i.e., carry- 
ing like genes for any certain character) and, hence, nonhybrid. 

Hybridism is biologically very important because it permits ac- 
cumulation in natural populations of sexually reproducing organ- 
isms of hereditary variability, This variability may be compared 
to a store of raw materials from which evolutionary changes are 
built. Yet, hybridization of forms which possess genetic systems 
adapted to different environments or living conditions results in 
emergence of disharmonious and ill-adapted types. Hybridism is 
in general favourable on lower levels of evolution but unfavour- 
able on higher levels. 

Hybrid Vigour or Heterosis.—Customs and laws which for- 
bade inbreeding (marriage of close relatives) have existed in 
many countries since antiquity. Their biological justification lies 
in the fact that the offspring of matings of close relatives are fre- 
quently inferior in vigour to crossbred individuals. The extent 
of the deterioration of the viability produced by inbreeding varies 
in different organisms. In maize, no inbred lines equal crossbred 
strains in vigour or yield. In man, inbreeding is generally deleteri- 
ous, yet marriages of brothers and sisters practised in some royal 
families of Egypt and Peru allegedly led to no undesirable re- 
sults. Many plant species reproduce mostly or exclusively by 
self-fertilization, which is the closest possible form of inbreeding. 
Crossing of inbred lines is followed in the immediate offspring by 
hybrid vigour or heterosis; Że., by restoration of the vigour lost 
during inbreeding. The extent of heterosis is, as expected, propor- 
tional to the degree of harmfulness of inbreeding in the same spe- 
cies or race (see INBREEDING). f / 

To account for the observed effects of inbreeding and crossing, 
G. F. Shull (1908) and D. F. Jones (1917) postulated that nor- 
mally crossbred strains carry unfavourable recessive genes in 
heterozygous condition, covered up by their more favourable 
dominant alleles. In different lines different unfavourable reces- 
sives become homozygous because of inbreeding. Intercrossing of 
the inbred lines results, therefore, in the deleterious recessives 
becoming again concealed by heterozygosis, hence the restored 


vigour in the hybrid. A proof of this hypothesis was obtained two 
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to three decades after its. formulation, chiefly through genetic 
analysis of natural populations of Drosophila (q.v.) flies. Almost 
every individual in such populations carries deleterious recessive 
genes, often recessive lethals, concealed in heterozygous condi- 
tion. In the homozygous condition recessive lethals often cause 
the death of an organism in an early stage of development. There 
is no doubt that human populations are comparable in this respect 
to populations of Drosophila flies; at any rate, numerous heredi- 
tary defects appear much more frequently in the offspring of con- 
sanguineous marriages than in marriages between persons not 
known to be related. 

The surprising fact that deleterious recessive genes accumulate 
in natural populations of organisms is explained very simply. 
Mutations occur in all organisms, and most mutations are known 
to be unfavourable to their carriers. Unfavourable dominant and 
semidominant mutants are rapidly eliminated by natural selec- 
tion, The fate of the unfavourable recessives depends upon the 
reproductive biology of the organism in question. Where self- 
fertilization or mating of close relatives is the rule (as in wheat 
and many other plants), the recessive defects become homozygous 
and are eliminated soon after their appearance by natural selec- 
tion, In such organisms inbreeding is not deleterious and out- 
breeding is not accompanied by heterosis. Where consanguineous 
matings are rare, unfavourable recessive mutants are protected, 
or “sheltered,” from natural selection by their dominant alleles, 
and, therefore, are allowed to accumulate in the populations. Here 
inbreeding is deleterious and heterosis clearly pronounced. 

Heterosis is taken advantage of in plant and animal breeding. 
The development of hybrid corn in the United States is a strik- 
ing application of the modern science of heredity to agriculture. 
Hybrid corn is the first generation hybrid between two inbred 
lines of maize. The average increase in yield in hybrid corn, com- 
pared to the open-pollinated varieties (from which the inbred lines 
giving rise to the hybrid were obtained), is between 15% and 20%, 
and some increases up to 35% have been recorded. 

G. Dahlberg (1938) surmised that the increase of the average 
stature of the human populations observed in many countries for 
more than a century may be due, in part, to heterosis. Inhabitants 
of sparsely populated country districts may be somewhat inbred. 
The development of communications and increasing population 
densities led to wide intercrossing of human strains, to increased 
hybridity and to heterosis. 

Isolating Mechanisms.—Hybridization of species of sexually 
reproducing organisms is restricted or prevented by a variety of 
isolating mechanisms. The simplest of these is geographic isola- 
tion—related forms inhabit different territories and their meeting 
and mating are hindered or excluded by their separation. Geo- 
graphic isolation prevents the interbreeding not only of distinct 
Species but of races and colonies of the same species as well. 
Human races were geographically isolated before the advent of 
civilization and even now the fusion of races is hindered some- 
what by separation. 

Reproductive isolation is the common name for isolating mecha- 
nisms other than geographic isolation. Complete reproductive iso- 
lation indicates distinction of species, but its rudiments may occur 
even between races. The principal kinds of reproductive isolation 
are as follows. 

Ecological Isolation.—Representatives of different species may 
lack the opportunity to hybridize because, though they share the 
same geographic area, they occupy different habitats and seldom 
or never come in contact. Thus, some pairs of related plant spe- 
cies in England differ in that one member occurs only on soils 
with high and the other with low lime content. 

Seasonal Isolation—Related species may have different and 
nonoverlapping breeding or flowering seasons. 

Sexual or Psychological Isolation —When sexually mature repre- 
sentatives of related species occur in the same milieu, matings be- 
tween individuals which belong to the same species occur more 

readily than those between different species. Absolute aversion 
from copulation with individuals of foreign species is very com- 
mon; on the other hand, instances are known where distinct species 
which do not normally occur together intercross readily if artifi- 
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cially placed next to each other. Causes which ‘ i 
matings repugnant are diverse. Differences in speck ee 
undoubtedly important in many insects. Differences in s sid 
play an important role among birds. The courtship t May 
are more or less fixed within a species but different between sed 
In many spiders, insects, mollusks, fish and birds coy oe 
velops into highly complex rituals which make species recognition 
secure, In some instances the psychological barriers to crossi : 
can be overcome by conditioning and training, ng 

Mechanical Isolation —Differences in the structures of the genis 
talia or of other body parts which play a role in the sexual act ma 
prevent normal coitus and sperm delivery. This is particular 
true among insects and other arthropods with chitinous genitalis, 
Differences in the flower structures and scents among species of 
plants are analogues of the mechanical and sexual isolations on the 
animal level. 

Incompatibility of the Sex Cells.—Failure of hybridization may 
be caused by spermatozoa of one species not being normally viable 
in the sexual ducts of another, or not being attracted to the for- 
eign egg cells, Failure of the pollen of one species’ to develop 
pollen tubes on the stigma or in the style of another is a very 
important isolating mechanism in higher plants. 

Hybrid Inviability.—The development of the organism produced 
by the union of sex cells of different species may be abnormal, 
and terminate in death at any stage of the life cycle. Yet, some 
species hybrids (e.g., the mule) are not inferior in bodily vigour 
to the parental species, and may even exhibit the phenomenon of 
heterosis. The death of the hybrids is sometimes caused by tela- 
tively minor disturbances, the proper treatment of which may 
allow the hybrids to survive. Thus, some plant hybrids can be 
brought to maturity by excising the embryos from the seeds and 
cultivating them for a time on artificial media. 

Hybrid Sterility—Species hybrids often fail to produce mature 
sex cells (e.g: the mule), or these sex cells give rise to poor) 
viable offspring in the next generation, Sterility of a hybrid is 
hot necessarily an accompaniment of constitutional weakness 
some weak hybrids are fertile and some vigorous ones ste 
Causes underlying hybrid sterility fall into at least two cule 
gories: chromosomal sterility (attributable to differences m, 
gene arrangements in the chromosomes of the parental ae 
and genic sterility (produced by the gene composition 0 
hybrid). iii 

It should be understood that species are kept apart era 
by different isolating mechanisms or combinations of iso a; 
mechanisms. Thus, sexual isolation is important in spe ne 
Drosophila flies but not among species of toads. Hy 
is not necessarily a mark of species distinction} hybrids betw 
some unquestionably good species are fertile (e-8:, beeen 
lard and pintail ducks), Any reproductive isolating m ibit- 
has, however, the same biological end effect: prevention 0 PE) 
ization, and consequently of gene exchange, between SP ats 

See also ANIMAL BREEDING; PLANT BREEDING; AN 
under “Hybridism” in the Index volume. sain of Sit) 

BrrtoorarHy.—T, Dobzhansky, Genetics and the Origin 0. ‘Methods 
3rd ed. (1951); H. K. Hayes, F. R. Immer and D. C.S tias ON 
9f Plant Breeding, and ed, (1955); E. Mayr, Systems (T, Ds) 
Origin of Species (1942). ; a fought 

HYDASPES, BATTLE OF THE. This battle Be i 
on the left (i.e. eastern) bank of the Hydaspes g! and Pom 
in 326 B.c. between Alexander the Great of Macedon oad (ant 
ruler of the territory between the Jhelum and the ei (fot 
Acesines) rivers, in what is now northeastern pa mposition Ú 
the events leading up to the engagement and the Om, thè 
Alexander's army, see ALEXANDER III, the Great.) ae 
Macedonians arrived at the right bank of the Hydaspe summer 
Porus and his army drawn up on the opposite bank. be 
rains were beginning and the river was thought to Parl 
fordable. Nevertheless Alexander decided to kee < i 
stantly on the alert; on successive nights, noises Ant Sery wit 
tivity were made at various points along the bam peen started; 
Porus would hurry to discover if a crossing ha sions be 
eventually he relaxed his vigilance. The fact 0 
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socked and other preparations by the Macedonians persuaded 
him that no crossing would be attempted during the rainy season. 

Jn the meantime Alexander found, about 17 mi. upstream Š 
suitable fording place where a thickly wooded island lay near the 
opposite bank. The boats, which had been brought in sections 
from the Indus, were assembled there; Craterus with part of the 
amy was posted on the right bank opposite Porus with instruc- 
tions to cross only when the opposite bank was clear of elephants. 
Other detachments of mercenaries were posted along the right 


bank, 

On the night chosen for fording the Hydaspes a violent storm 
drowned all the sounds of embarking of the army, said by Arrian 
tonumber 6,000 infantry and 5,000 cavalry. When in the morning 
Porus learned that troops had arrived on his side of the river, 
he sent his son with a small contingent which Alexander defeated; 
Porus’ son was killed. 

The dispositions of the two armies were as follows: Porus had 
200 of his elephants drawn up in the centre with gaps between 
them; behind them and in line with the gaps, the infantry, and 
more infantry extending beyond the elephants on each wing; his 
cavalry were on the flanks with chariots in front. According to 
Arrian his force numbered about 4,000 cavalry and 30,000 infantry. 
Alexander had a picked cavalry group drawn up on the right, in- 
duding the agema of the Companions and a battalion under 
Coenus, both screened by mounted archers. The heavy infantry 
was in the centre, consisting of a portion of the phalanx (the rest 
was with Craterus) including the agema, the hypaspists on the 
right under Seleucus and light infantry on either wing. 

Alexander’s cavalry was untrained to face elephants and could 
therefore be used only against Porus’ cavalry, leaving the in- 
fantry to deal with the elephants. His first aim was to draw 
Porus’ left-wing cavalry away from the infantry (and from the 
elephants) : he therefore moved to the right with part of his cavalry 
against Porus’ left-wing cavalry, sending round the mounted 
archers against the left of Porus’ infantry. Coenus with the rest 
of the cavalry, first making a feint toward Porus’ right, swung 
around behind Porus’ right wing. Porus’ cavalry turned left to 
meet Alexander; Coenus took them in the rear and when they 
reformed Alexander charged them, driving them back toward their 
infantry, Porus then sent round the cavalry from his right wing 
and turned his infantry and elephants against Alexander's cavalry. 
At this point Seleucus led the Macedonian infantry against the 
elephants and encircled them, while Alexander defeated the cavalry 
which had come round from the Indian right wing. The elephants, 
breaking out from the circle of Macedonian infantry, trampled 
Macedonians and Indians indiscriminately, and eventually backed 
tiderless into the Indian ranks, The Macedonian phalanx, ad- 
Vancing with interlocked shields, routed the enemy, supported by 

è mercenaries and the rest of the force under Craterus which 
had at last crossed the river. ‘There are no reliable figures for 

losses on either side. 

Alexander confirmed Porus in his kingdom and founded on 
either bank of the Hydaspes the cities of Nicaea and apes 
Bistiocrapny.—Arri is, V, 9-19; N. G. L. Hammond, 
nave f retata A A A works listed under ALEXANDER 
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HYDATID, the cyst stage (fluid-filled sac containing larvae) 
of the tapeworm Eckacoeaee ` parasite of man and other mam- 
mals. See Tapeworm; PARASITOLOGY: Tapeworms. t 
digi E, the name of an English family that we ae 
Stinction and influence during the 17th century, descende! et 
=a Hyde of Cheshire. The children of Lawrence, = llo 
yde’s third son, included Henry, father of Lord Chancellor 
arendon (see CLARENDON, EDWARD HYDE, Ist Earl of), cp 
cS Hyde, who was attorney general to Anne of ponent a 
i Nicholas Hyde (d. 1631), chief justice of the pa ia. 
t Nicholas was an undistinguished lawyer who entere PEA 
Rent in 1601 and later abandoned the opposition for the, cowe 
Party. He prepared the duke of Buckingham’s eee ind 
Projected impeachment of 1626, became chief justice in 107 0 

%8 one of the judges who condemned Sir John Eliot. claudine 
i Lawrence, the attorney general, had 11 sons, M 
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Robert (1595-1665), a prominent royalist member of the Long 
parliament, who gave refuge to Prince Charles after the battle of 
Worcester (1651), was knighted at the Restoration and became 
chief justice of the king’s bench in 1663; Alexander (1598-1667), 
who became bishop of Salisbury; and Edward (1607-59), theo- 
logian and writer. 

The two surviving sons of Lord Chancellor Clarendon were 
Henry (1638-1709), 2nd earl of Clarendon, and Lawrence, earl 
of Rochester (g.v.). His daughter Anne (1637-71) was the first 
wife of James, duke of York (afterward James II), Anne was 
born near Windsor on March 12, 1637. She was in exile with the 
royalists after 1649 and became maid of honour to the princess of 
Orange in 1654. During this period she met the duke of York, 
whom she married privately, on Sept. 3, 1660. The marriage had 
considerable political repercussions and was a great embarrass- 
ment to Clarendon. Anne, who became a secret convert to Ro- 
man Catholicism in 1670, died on March 31, 1671; her two sur- 
viving children, Mary and Anne, succeeded in turn to the throne, 

HYDE, CHARLES CHENEY (1873-1952), U.S. author- 
ity on international law, was born in Chicago, Ill., on May 22, 
1873. He was educated at Yale (A.B., 1895; A.M., 1898) and 
Harvard law school (LL.B., 1898). After engaging in private 
practice, and teaching at Northwestern university law school, Chi- 
cago, Hyde was appointed to the Hamilton Fish professorship of 
international law and diplomacy at Columbia university, New York 
city, which he occupied from 1925 to 1945. 

He was a member of the panel known as the Permanent Court of 
Arbitration at The Hague, an editor of the American Journal of 
International Law, president of the American Society of Interna- 
tional Law and a member of the Institut de Droit International. 
As solicitor for the U.S. department of state, he was responsible 
for drafting, in 1923, what became a model treaty of commerce 
and navigation. His private practice included the representation 
of several governments. 

Hyde’s major treatise, International Law Chiefly as Interpreted 
and Applied by the United States (1922; rev. ed., 1945), was 
often cited by courts and international tribunals. Richly docu- 
mented, it became the standard work mirroring the United States 
approach. For the future he concluded that the price of peace 
might prove to be the gradual and ultimate vesting of all military 
power in some international security organization. He died in 
New York city, Feb. 13, 1952. (J. N. He.) 

HYDE, DOUGLAS (also known as DUBHGHLAS DE wipe, 
the Irish form of his name, and as “An Craoibhín Aoibhinn,” a pen 
name) (1860-1949), Irish scholar and writer and first president of 
Eire, was born at Frenchpark, County Roscommon, on Jan. 17, 
1860, and educated at Trinity college, Dublin, where he graduated 
in 1884. He became the first professor of modern Trish in Univer- 
sity college, Dublin, when it was founded in 1909 and held the 
chair until his retirement in 1932. He published many works of 
scholarship, of which the most important are The Love Songs of 
Connacht (1893) and A Literary History of Ireland (1899), but 
academic work was for him only one aspect of the struggle for the 
preservation and extension of the Irish language, in which he was 
the outstanding figure from 1893, when he founded the Gaelic 
league, until 1922, when the setting up of the Trish Free State 
accorded Irish an equal status with English, During this period 
he avoided political activity and in 1915 resigned the presidency 
of the Gaelic league, which he had held since its foundation, when 
it became clear that it had become a separatist organization, He 
was a member of the senate of the Irish Free State for a short 
time and, in 1938, when a new constitution created the office of 
president of Ireland, Hyde was the unanimous choice of all parties 
and was elected unopposed for a seven-year term. He vacated 
the presidency in 1945 and died in Dublin on July 12, 1949. 

_—Diarmid Coffey, Douglas Hyde (1917); Dubhghlas 

Abide Mos ogi an Connradh (1937) ‘Myles Dillon, “Douglas Hyde” 

in The Shaping of Modern Ireland, ed. by Conor Cruise o (peo) A 
. GE. 

HYDE, a market town and municipal borough (1881) in the 
Stalybridge and Hyde parliamentary division of Cheshire, Eng., 
74 mi. E. of Manchester. Pop. (1961) 31,741. 
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Standing on the Peak Forest canal and on the Tame, which di- 
vides it from Lancashire, it has grown up with the establishment 
of the cotton industry, though the Hyde family held the manor as 
early as the reign of John. Besides the staple cotton trade there 
are heavy and light engineering and factories for making rubber, 
leather, leather cloth, hats, paper, ice cream, etc., and there are 
coal mines in the vicinity, Werneth Low, on the edge of the 
Pennines, 14 mi. S., was bought by the borough as a war memorial. 

HYDE DE NEUVILLE, JEAN GUILLAUME, Baron 
(1776-1857), French diplomat and statesman of the Restoration, 
a devoted Legitimist, was born at La Charité-sur-Loire (Niver- 
nais) on Jan. 24, 1776, of an English family which had emigrated 
with the Stuarts after the rebellion of 1745, From 1793 he was 
an active agent of the exiled Bourbon princes. He took part in 
the royalist rising in Berry in 1796 and, after the coup d'état of 
18 Brumaire (Nov. 9, 1799), tried to persuade Napoleon Bona- 
parte to recall the Bourbons, After an accusation of complicity 
in the Infernal Machine conspiracy (1800-01), subsequently re- 
tracted, Hyde de Neuville went to the United States (1806), 
returning after the first Bourbon Restoration (1814). 

Hyde de Neuville’s mission from Louis XVIII to induce the 
British government to transfer Napoleon to a safer place of exile 
than Elba was cut short by Napoleon’s return to France in March 
1815, Under the second Restoration he was ambassador at Wash- 
ington from 1816 to 1822, In 1823 he was made ambassador to 
Lisbon, but his action at the time of the coup d’état of Dom 
Miguel (April 30, 1824) was disapproved in Paris and he was re- 
called in 1825. He opposed the policy of the comte de Villéle’s 
cabinet in the chamber as deputy for Niévre and, in 1828, became 
minister of marine in the vicomte de Martignac’s moderate admin- 
istration, During the ministry of Jules de Polignac (1829-30) 
he was again in opposition, being a firm upholder of the charter 
of 1814, but after the revolution of July 1830 he entered an all 
but solitary protest against the exclusion of the legitimate line 
of the Bourbons from the throne and resigned his seat, to retire 
to his house at Lestang (Cher). He died in Paris on May 28, 
1857. His Mémoires et souvenirs were compiled from his notes 
by his nieces, the vicomtesse Pauline de Bardonnet and the 
baronne Isabelle Laurenceau (3 vol., 1888-92; Eng. ed., abridged, 
2 vol., 1913), 

HYDE PARK, a township and unincorporated village of 
Dutchess county, N.Y., U.S., is located on the east side of the 
Hudson river about 80 mi. N. of New York city and includes the 
land that formerly comprised the estate where Pres. Franklin 
Delano Roosevelt was born and is buried. Part of the estate, in- 
cluding the Roosevelt family home and the graves of the president 
and his wife, is a national historic site. Adjacent to this is the 
Franklin D. Roosevelt library, containing more than 30,000 books, 
a museum, the president’s papers and the papers of many of his 
contemporaries and associates. It also houses collections of mate- 
rial on U.S. history and politics from 1910 to 1945, U.S. naval 
history and New York colonial history. 

The township, established in 1821, may have taken its name 
from an estate called after Edward Hyde, Viscount Cornbury, 
governor of New York (1702-08). The Frederick W, Vanderbilt 
mansion, constructed on this property in 1898, and the Vanderbilt 
estate are now a national historic site and arboretum, The vil- 
lage was originally named Stoutenburg’s Landing after the first 
white settler, who arrived in 1741, It is chiefly a residential vil- 

y E. M. A. 

HYDERABAD, a former princely state of his a pin 
to the Muslim sultanates of Berar, Bijapur, Bidar and Golconda. 
(For geography and prehistory see Deccan.) In 1951 its area 
was 82,168 sq.mi, and its population 18,655,108. On Nov. 1, 
1956, it was divided among the states of Andhra Pradesh, which 
took the Telangana districts; Mysore, which took the Kannada- 

speaking districts; and Bombay. 

Nizam ul-Mulk (Mir Qamr ud-Din), though a Muslim, suc- 
ceeded to the responsibilities, north of the Krishna and Tunga- 

bhadra rivers, of both the former Bahmani and Vijayanagar rulers 
and their successors, and it is a tribute to the dynasty’s govern- 
ment that the Hindu subjects made no effort to evict the Muslim 
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aristocracy by allying themselves to the Marathas, to My. 
to the European powers. Mir Qamr ud-Din became eee = 
the Deccan in 1713 under the emperor Farrukhsiyar, Wie é 
title Asaf Jah, he became virtually independent in ee 
British and French participated in the war of succession that: re 
lowed his death in 1748. With the help of the marquisdeR gi 
Castelnau and French troops, Salabat Jang, the third son, sie 
the throne, leasing the Northern Circars (see Circar) Bi! 
French, Nizam Ali, a younger brother, deposed Salabat Jang in 
1761 and threatened the Carnatic. The British acquired a nomi- 
nal title to the Circars in 1765, repulsed the Hyderabad forces 
took Nizam Ali under their protection and recovered i gas: 
the Circars. After temporarily siding with Haidar Ali (quin 
1767, the nizam accepted British ascendancy in the treaty of 
Masulipatnam (1768) and from 1778 a British resident and su 
sidiary force were installed in the nizam’s dominions, In 1195 
Nizam Ali Khan lost territories, including parts of Berar, to the 
Marathas, Turning to the French, he incurred Lord Wellesley’s 
displeasure, and the subsidiary force or “contingent? was in- 
creased, The nizam’s territorial gains as ally of the British against 
Tipu Sultan in 1792 and 1799 were ceded to the British to mest 
the cost of that force. Surrounded by territory owned by or de 
pendent upon the British, except on the west, his own inde 
pendence was confirmed. As ally in the second and third Maratha 
wars he gained land in Berar, but the nizam Nasir ud-Daula was 
obliged in 1853 to assign Berar to the East India company to pay 
for the contingent. In 1860 the nizam’s adherence to the British 
during the Indian mutiny was rewarded, and in 1912 Berar was 
leased permanently to British India on advantageous terms, In” 
1918 Nizam Mir Osman Ali was given the title “His Exalted High: 
ness,” The government of India retained the right to intervene 
in case of misrule, Though peaceful, Hyderabad was 
as a backward state, but cultural and economic development made 
strides in its last years, In the legislative assembly set up i0 
1946 the Muslims, though only 15% of the population, had & 
majority over the Hindu representatives. pH 
On pa:tition of the Indian subcontinent in 1947 the Muslims d 
naturally looked toward Pakistan, but the nizam elected to “te 
sume” independent status. On Nov. 29, 1947, he signed a stand: 
still agreement with India to last one year, and Indian troops were 
withdrawn, But Hyderabad raised difficulties about contributions 
to defense; banned Indian currency; attempted to appoint agents 
in foreign countries and to obtain a loan from Pakistan; an 
to improve the political position of Hindu inhabitants. ai 
Razakars, an irregular army under Kasim Razvi, pledged to 8 
cure Muslim supremacy in the Deccan, harried border eri 
India insisted upon accession of Hyderabad to India od 
nizam appealed to King George VI. On Sept. 13, 1948; n 
troops entered the state, the Razakars were dispe! ate wes 
capitulated on the 17th and the state’s accession to; sil 
achieved. After a period of military and provisional a 
ment, during which much of the nizam’s legislations : 
a popular ministry and legislature were set up ; 
Osman Ali becoming rajpramukh. Berar had been merged pe 
Madhya Pradesh. y 
From 1943 Communists had created disorder. sua 
they allied themselves to the Razakars, and between 194! is 
they defied normal administration in the backward T police 
tricts. The government of India, however, employe these i0 
and forces from Madras and Madhya Pradesh, su f 
surgent elements before reorganization in 1956. Hey 
Bruiocrarny.—G. H. Briggs, The Nizam (1861); Ao “Called 
Gazetteer for the Haidarábád Assigned District Comme? ‘td : 
(1870); H, H. Dodwell (ed.), Cambridge History of TMi ony of ie 
xix, xxiii (1929); G. Yazdani, Bidar (1948), The Eorly ration 0" 
Deccan, 2 vol. (1960); V. P. Menon, Story of the Ini TD. M. D) 
Indian States, ch, xvii-xix (1956). 7 Andhra Pr 
HYDERABAD, a city and district located in nce capital ú 
state, India. The city, capital of the state an oH Musi 
the former Nizam’s dominions, is situated 0 the vest a 
tributary of the Krishna, with Golconda 5 mi. to the i 
the city and cantonment of Secunderabad 64 mi. etl ee 
Pop. (1961) 1,251,119 including suburbs and canto 
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PAUL POPPER LTD. 
VIEW OF HYDERABAD SHOWING THE CHAR MINAR WITH FOUR MINARETS AT FAR 
RIGHT 


founded in 1589 by Mohammed Kuli, fifth of the Qutb Shahi 
kings. The Char Minar, or four minarets, a stately rectangular 
building built in 1591 and 180 ft. high, stands in the centre of the 
old city with four roads radiating from its base. The Ashur Khana 
(1594), a ceremonial building, the Gosha Mahal (palace), the 
Jamma Masjid and the Mecca mosque, a sombre building de- 
signed after a mosque at Mecca, are the other principal buildings 
of the Qutb Shahi period, though the mosque was only completed 
in the time of Aurangzeb. The city proper was surrounded by 
astone wall with 13 gates, finished in the time of the first nizam, 
who made Hyderabad his capital, The wall was demolished for 
the city's improvement and extension. There are several palaces 
built by various nizams, the Falaknuma palace being the finest. 
The former British residency stands in a large park on the left 
bank of the Musi. The bazaars round it are picturesque. Five 
bridges cross the Musi, the most notable of which is the Purana 
Pul (old bridge) of 23 arches, built in 1593, which withstood 
the flood in 1908, when the river swept away all the other bridges. 
The four bridges built after the flood are the Naya Pul (the new 
bridge), the Chaderghat bridge, the Musallam Jung bridge and 
the railway bridge. Modern buildings are the Osmania university, 
the high court, the Osmania general hospital, the city college, the 
Asafia state library, the state archaeological museum and art gal- 
lery. The Salar Jung museum contains rare works of art. The 
Osman sagar, the Himayat sagar, the Hussain sagar and Mir Alam 
tank are the chief reservoirs in and around the city. The Hussain 
Sagar (area 4 sq.mi.) is older than Hyderabad city and was built 
in 1562 in the reign of Ibrahim Qutb Shah. 

The Osmania university, founded in 1918, is unique among In- 
dian universities in that Urdu was the medium of instruction from 
its inception, English being taught as a compulsory second lan- 
guage. After the merger of the state into the Indian union Eng- 
lish took the place of Urdu as a medium of instruction. The 
University has a number of component colleges. 

Hyderabad is also a great centre of trade and commerce. Cloth 
mills and cigarette, match and glass factories are located there. 
The city is linked to Secunderabad by the bund (embankment) 
across the Hussain sagar which carries a fine road. It is well 
served by rail and road, Air services operating Se the Begumpet 
aitport link it with all the major cities of India. 

Hyperapap District (area 2,988 sq.mi.; pop. [1961] 2 062,995) 
Was formed after the accession of Hyderabad to India from parts 
of the nizam’s sarf-i-khas or private estate and other privilege 
teas. There are more than 200 large- and small-scale industries 
in the district, including textile mills and match, glass and clay 
Works, i (S. An.) 

HYDERABAD, a city and cantonment, taluka, district and 

Vision in the Sind region of West Pakistan. The city, adminis- 

tive headquarters of the district and division, lies 90 mi. ENE. 
of Karachi on the most northerly hill of a limestone ridge, called 

anjó Takkar, which runs parallel to the Indus along its left (east) 
ank for about 14 mi. It is separated from the major ridge in the 
South by a gap of about a mile. The cantonment is northwest of 
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the city. Pop. (1961) 416,441, including the cantonment. The 
old town is congested, but the modern outskirts with their many 
gardens give it a beautiful appearance. The newly developed areas 
include One Unit colony, the Barrage colony, Shah Latifabad and 
Hyderabad Industrial Trading estate. Across the Indus lies the 
University of Sind, founded in 1947 and moved to Hyderabad in 
1951. The mile-long Shahi Bazar is the chief business centre of 
the city, Sadar Bazar that of the cantonment area. The principal 
roads ate Thandi Sarak (Gidu road), connecting the city with 
Gidu Bandar on the Indus; Risala road; Station road; Tilak in- 
cline, the fashionable shopping centre; and Jail road. Important 
old buildings include the remains of the burnt-brick fort (1768), 
Homestead hall (1905), Collector’s Kutchery and Circuit house 
(1912) and, on the northern part of the hill, the beautiful tombs 
of the Talpur rulers and the Kalhoras, The municipal garden is 
the only important park. One of the most interesting features of 
the city are the badgirs (wind-catchers) that are fixed on the house 
tops to catch the sea breezes which blow from the southwest 
throughout the hot season. Shamsul Ulama Mirza Qaleech Beg 
has been an outstanding literary figure of Sind, and Noor Moham- 
med and Hassan Ali Effendi were great social workers. Impor- 
tant literary associations include the Sindhi Adabi board, Sind 
Adabi Sangat, Theosophical society, Writers guild, Halqai Arabab- 
e-Shaoor and Bazme Ilm-o-Adab. 

Great development of industry has occurred since independence, 
with glass and soap works, hosiery, textile and oil mills, sweets, 
vegetable ghee, cement, leather and shoe factories, With good 
rail and road connections, Hyderabad is the most important com- 
mercial centre of the region. It is on the main line from Karachi 
to Peshawar and is connected by rail with Indian railways through 
the border towns of Khokhropar and Munabao (across the fron- 
tier). 

The city, named in memory of the Prophet’s son-in-law, Hazrat 
Ali, also called Haider, was founded by Ghulam Shah Kalhora, 
the saintly ruler of Sind, in 1768. With the Indus in the west 
and the Fuleli in the east, it was very suitably situated for a 
fortified capital town. On the site of the present fort is supposed 
to have stood the ancient town of Neran-Kot, which submitted 
to the Muslim general Mohammed ibn Kasim in A.D. 711. Hydera- 
bad was made the capital of Sind by the Talpurs who succeeded 
the Kalhoras but who for a short period (1783-89) had their 
capital at Khudabad near Hala. Hyderabad remained the capital 
of Sind till 1843 when, after the battle of Miani, it was surrendered 
to the British and the capital was transferred to Karachi. On the 
separation of Karachi from Sind in 1948 Hyderabad became the 
capital of the province of Sind, When separate provinces in West 
Pakistan were abolished, it was made the headquarters of a divi- 
sion. 

Hyperapap District has an area of 4,969 sq.mi. and a popula- 
tion (1961) of 1,285,711. It consists of a vast alluvial plain along 
the left (east) bank of the Indus. Forests fringe the river, and 
avenues of trees line the canals in an otherwise monotonous land- 
scape. The principal crops are millet, rice, oilseeds, cotton and 
wheat, which are dependent on irrigation, mostly from government 
canals. The district has a few well-established cottage factories. 
Hala (pop., 1951, 9,481), 30 mi. N. of Hyderabad city, is famous 
for glazed pottery and tiles (made from Indus clay and powdered 
flint), lacquerware and susi (striped cotton cloth); Nasarpur (17 
mi. N.E.) specializes in the weaving of khes (cotton blankets), 
susis and angochas (lengths of cotton cloth). There are about 200 
leather-processing and leather-goods enterprises in the district. 
The most important historical site is Bhitshah, a village about 4 
mi. E. of Hala, containing the taito Shat Abt oe the poet 

aint, who died in 1753. It is a cultural centre. 
arate Division comprises Hyderabad, Tatta, Dadu, Thar- 
parkar and Sanghar districts. In 1961 it had an area of ooon 
sq.mi. with a population of 3,288,000. The rainfall is ai an 
precarious. The whole of the cultivated area is a poe 

HYD 'ARPUS, an Indo-Malayan genus of trees of the 
family DNO a "The seeds of some species are a soa of 
hydnocarpus or chaulmoogra oil, which has some therapeutic effec- 


————— 
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tiveness in some forms of leprosy (g.v.) but is of questionable 
or no value in others. Chaulmoogra oil and its purified deriva- 
tives as chemotherapeutic agents have been largely replaced by 
antibiotics. (N. Tr.) 

HYDRA, in Greek legend, the offspring of Typhon and 
Echidna, a gigantic monster with nine heads (the number is 
variously given), the centre one being immortal. Its haunt was 
the marshes of Lerna by Argos. The destruction of this hydra 
was one of the 12 “labours” of Hercules (g.v.), which he accom- 
plished with the assistance of Iolaus. Finding that as soon as one 
head was cut off two grew in its place, they burned out the roots 
with firebrands, and at last severed the immortal head from the 
body, and buried it under a rock, The arrows dipped by Hercules 
in the poisonous blood or gall inflicted fatal wounds. 

HYDRA (anc. Hyprea, mod. Gr. Ipura), an island of Greece 
lying in the Aegean sea about 4 mi. off the southeast coast of 
Argolis and forming with the neighbouring island of Dhokos the 
Bay of Hydra. The greatest length from southwest to northeast 
is about 11 mi., and the area is 18 sq.mi.; it is a rocky and treeless 
ridge with hardly a patch of arable soil, The highest point, Mt. 
Ere, is 1,958 ft. In former times the island was thickly wooded, 
as its Turkish name Tchamliza (“the place of pines”) shows. It 
was once well watered (hence the designation Hydrea from Gr. 
udor, “water”), but it is now wholly dependent on the rain supply, 
and sometimes water has to be brought from the mainland. This 
change may be: due in part to earthquakes, which are frequent. 
Pop. (1961) 2,766. 

Hydra, the chief town, pop. (1961) 2,546, near the middle of 
the northern coast, on a very irregular site, has handsome white 
houses and clean, narrow streets. There are three other small 
ports on the north coast: Mandraki, Molos, Panayia; but almost 
all the population of the island is collected in the town, which 
has a bishop, a local court, numerous churches and a high school. 
Cotton and silk weaving, tanning, sponge fishing and shipbuilding 
are carried on. The island forms part of Attica nomos (depart- 
ment). 

Hydra was of no importance in ancient times. In the 17th cen- 
tury it began to be settled by large numbers of refugees from 
Turkish rule on the mainland, chiefly Albanians, who were soon 
active in the reviving commerce of the Peloponnese. After the 
abortive insurrection of 1770, Hydra received a further influx of 
refugees; and the inhabitants, too numerous for their island to 
support them, took increasingly to seafaring, at first in the Aegean 
islands, but later as far as Alexandria, Constantinople (Istanbul), 
Trieste and Venice, and eventually to France and even America. 
The Turks left them in peace, though requiring them to provide 
ships and sailors for the Turkish fleet. In 1821, at the outbreak of 
the Greek War of Independence, the population of the island was 
nearly 30,000 and it could boast a fleet of 115 ships of over 100 
tons. Together with the neighbouring islands of Spetsai and 
Psara, Hydra was able to put its merchant navy at the disposal of 
the insurgents. Its leading families, notably that of Lazaros Kon- 
duriotis (reputedly worth £2,000,000), enthusiastically sacrificed 
their fortunes to the national cause; and Hydriote sea captains 
such as Andreas Miaoulis commanded ships of the Greek navy 
in many successful encounters with the Turkish fleet. 

Brstiocraruy.—Antonios Miaoulis, Ipomnima peri tis nisou Idras 
(1834), Istoria tis nisou Idras (1874); G. D. Kriezis, Istoria tis nisou 
Idras (1860); G. Finlay, History of Greece, vol. vi and vii (1877); 
R. Liddell, The Morea, pp. 219-228 (1958). (D. M. N.) 

HYDRA, in zoology, the name for several small, tentacled 

polyp animals, members of the class Hydrozoa, phylum Coelen- 
terata; common genera include Hydra, Chlorohydra and Pelmato- 
hydra, which are all members of the family Hydridae. They are 
found in fresh waters throughout the world. Their bodies, or 
columns, which may attain up to one-half inch in length, bear five 
or six tentacles, which, when extended, may be up to twice as 
long as the column. Hydras may be whitish, pink, gray, brown or 
green, the green (Chlorohydra viridissima, for example) being 
the result of the presence of green algae in their gastric cells. 
Hydras attach to the substrate by a pedal disc, and the mouth, 
at the free end of the body, is surrounded by the tentacles. 


HYDRA—HYDRANGEA 


Hydras may be found on submerged pond weeds sticks, 
leaves and stones and may move about slowly by gliding Ons dead 
face or by somersaulting. They sometimes are seen hangi a 
the smooth surface film of quiet water. In temperate ae a 
the onset of cold weather, many hydras enter a sexual ae 
which ovaries and testes appear on the column. The aa 
usually separate, although hermaphroditic species are ne 
After fertilization the eggs develop a tough, resistant coat which 
allows many of them to withstand periods of drying and freezing 
With the return of favourable living conditions, small hydras 
emerge from the eggs. Commonly a new hydra is formed as an 
asexual bud on each adult hydra every two to four days through- 
out the spring and summer months. The food of hydras consists 
of small crustaceans (water fleas, copepods) and insect larvae such 
as the wrigglers of mosquitoes. These are captured by stinging 
with the nematocysts of the tentacles and are subsequently carried 
to the mouth and swallowed. 

Hydras are common laboratory animals; they have been mass 
cultured and have provided much insight into biochemistry, em- 
bryology, regeneration, nematocyst development and migration of 
nematocysts through tissues. See COELENTERATA; HYDROZOA, 

See also N. J, Berrill, “The Indestructible Hydra,” Sci Amer, 
197(6):118 (Dec, 1957); P. Brien, “The Fresh-Water Hydra,” Amer, 
Scient., 48:461-475 (1960); H. M. Lenhoff and W. F. Loomis, The 
Biology of Hydra and oj Some Other Coelenterates (1961), (C. HA) 

HYDRANGEA is a genus of shrubs of the saxifrage family 
embracing about So species, distributed in North and South Amer- 
ica and Asia, The simple leaves are opposite, petioled and mar- 
ginally toothed. Flowers, in corymbiform cymes or cymose 
panicles, are four-five-parted, perfect, marginally sterile, or all 
sterile. Sepals are enlarged, often dentate; petals ate small; 
stamens, numbering eight-ten; two-celled capsule opening between 
the diverging styles. Its persistent flower clusters, erect or climb: 
ing, are effective ornamentals in borders and arbours. é 

Hydrangea flowers are white or 
coloured, The colours, pink ot 
blue, depend upon the presence o 
aluminum in the floral buds be 
fore opening. In those plants 
growing in basic soil the flowers 
are pink; in acid soil they are 
clear blue, The blue colour may 
be maintained by adding a soluble 
aluminum sulfate to the s0 
Conversely, the pink colour i 
be maintained by adding lime 
the soil. 

Hydrangea is propagated W 
suckers, parts of older plants 
cuttings. Cuttings are © tens 
in summer from young as. 
of plants grown under fi 
Rooted cuttings may ba 
vated in pots or in beds i te 

well-drained, loamy. soil, K light 
frequent watering, Partial shade is desired for ee tems a 
stimulates flowering. In the fall or in early spring, vest the 
pruned back to a few pairs of buds. For winter pr ay other 
plants may be lifted from beds for storage in cool mlap and ië 
wise, the stems may be tied together within straw Or toate along 
plants covered with boughs; or the beds may 
sides and filled with light earth. Seeds, seldom 1 


4. HORACE MCFARLAND 
PEEGEE HYDRANGEA 
PANICULATA GRANDIFLORA) 


(HYDRANGEA 


ever used 


H. petiolaris, native to Japan, is a luxuriant Vine, nce, Y 
white, fragrant flowers, climbing by roots. 4: 
grandiflora (hills of snow), an American specie: 
its mostly sterile white flower clusters up tO Ta 
rhizomes and roots contain a diuretic principle- ndifiord V 
vated in northern gardens is H. paniculata, vat. ae chaneité 
gee hydrangea), with panicles of flowers up to 1210- f greet 
to pink and russet in the autumn. H. macrophylla, © (0. 1a) 
or gardens, bears blue or pink flowers. 


HYDRASTIS—HYDRAULICS 


HYDRASTIS, a genus comprising two species of plants of the 
Ranunculaceae family, one species occurring in Japan and the other 
in eastern North America, known as golden seal or orangeroot. 

The native species is a low perennial herb that sends up, in early 
spring, from a thick yellow rootstock a single radical leaf and a 
simple hairy stem that is two-leaved near the apex and terminated 
by a single greenish-white flower bearing many stamens and 12 or 
more pistils in a head, the two-ovuled pistils becoming crimson, 
feshy, berrylike in fruit. The rootstocks are gathered in the wild 
qd under cultivation for the alkaloid hydrastine used in medi- 
cine, (J. M. Bu. 

HYDRATE, in chemistry, a liquid or solid compound ss 
‘taining combined water. In some cases the crystalline character 
of a solid hydrate depends on this water which is present. Com- 

mon examples of hydrates are the well-known sodium com- 
pounds: Glauber’s salt, which is decahydrated sodium sulfate, 
NaySO4.10H.O; washing soda, which is decahydrated sodium car- 
bonate, NagCO3.10H20; and borax, which is sodium pyroborate, 
NaB,O;, with five or ten molecules of water. Blue vitriol, 
CuSO,.5H,O, the pentahydrated copper sulfate. is another com- 
mon example. 

The alums owe their characteristic crystalline form partly to 
the presence of combined water; for example, potash alum, 
KAI(SO,)2.12H,O, crystallizes in well-defined octahedra, which 
crumble into powder on removing the water. Acids and bases also 
fom hydrates. Ba(OH)s.8H,O, hydrated barium hydroxide, is 
awell-crystallized substance. Sulfuric acid and hydrochloric acid 
combine with water to form hydrates, and since certain of these 
are stable only at comparatively low temperatures they are termed 
cryohydrates. 

A remarkably stable solid hydrate is chloral hydrate, 
CCl,.CH(OH)», produced by adding water to liquid chloral 
(q.v.). In this substance the added water has probably become 
hydroxide of constitution, so that this hydrate may be regarded as 
a connecting link between the loosely knit hydrates and the true 
hydroxides (q.v.). (G.T. M.; X.) 

HYDRAULIC LIME: see CEMENT. 

„E YDRAULIC POWER TRANSMISSION: see Power 

RANSMISSION. 

HYDRAULICS: see MecHanics, FLUID. Í 

HYDRAULICS, APPLIED. Applied hydraulics is a branch 
of engineering which applies principles of fluid mechanics and 
hydraulics to the economic development of water supply. 
Although problems associated with utilization of other liquids such 
as oils are sometimes included in applied hydraulics, this article 
will deal with the subject in the narrower sense. 

Some system of storage usually must be provided for a water 
supply, involving dams, diversion works, spillways and energy 
dissipaters (stilling basins), Water must be conveyed to its point 
of utilization and some system must be provided for drainage of 
used or excess water away from the point of utilization. Proper 
Control of the water involves hydraulic machinery and measuring 
devices throughout, Special hydraulics problems have to do with 
tiver engineering and coastal engineering. Frequently model 
oa: a be used to advantage in the design and construction of 

raulic structures. 5 

Each of these subjects is treated briefly in the following article- 

ot considered in this article, however, is the fact that the use- 

Ulness of applied hydraulics is frequently conditioned or limited 

Y social, economic and political considerations. 


WATER 


Use.—The more common uses of water are domestic, industrial, 
Agricultura] (including irrigation), power (both hydroelectric and 
Condensing water for steam plants), sanitation, navigation, flood 
Control, recreation and maintenance of marine life. One or more 
ot these purposes may be the primary reason for using water at a 
Pecific location. Consideration, however, must also be given to 
Sach of these uses to ensure that one or more of them is not denied 
° some other hydraulic project. 

ultipurpose projects are those that involve one or more of the 
“tegoing purposes. Basically, multipurpose projects are designed 
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and operated so that the combined use of the water provides maxi- 
mum benefits for all concerned. Usually this requires a com- 
promise for at least some of the interests, since the water must be 
handled in different ways for different purposes. ‘In the operation 
of a reservoir, for example, a maximum available storage space is 
required for flood control, whereas for hydroelectric power and 
irrigation projects the reservoir should be full. 

Examples of multipurpose projects include the St. Lawrence 
seaway, the Tennessee Valley authority, the Damodar valley in 
India, the Columbia basin project in Washington, the Colorado- 
Big Thompson project in Colorado and the Missouri river project 
in north-central United States. In many projects, flood control is 
the primary purpose (see Froon). The U.S. army corps of en- 
gineers is charged with the primary responsibility of dèsigning and 
building flood-control works along individual rivers and in metro- 
politan areas of the United States. The bureau of reclamation 
does similar work in the utilization of water on the arid lands of 
western United States. 

Supply.—The principal factors involved in the utilization of a 
water supply are its quantity, quality and location. The existing 
situation with respect to these factors must be related to the needs 
of the project. The quantity of the water is expressed in terms 
of discharge—the volume rate of flow—and in terms of total vol- 
ume over a period of time. Knowledge of the minimum, maxi- 
mum and average values are needed if the project is to operate 
successfully under varying conditions. The quality of water in- 
volves its chemical composition, for example, its hardness or min- 
eral content; its bacterial content; materials such as sediment in 
suspension; temperature; and reliability. The location of the 
water involves both its placement on the surface of the earth and 
its elevation or depth. 

A study of the hydrologic cycle (see Hyprotocy; WATER SUP- 
PLY AND PURIFICATION) reveals the source and disposition of water 
diverted and utilized in applied hydraulics, The principal source 
of a water supply is precipitation. Water is also obtained from 
deep underground sources and from the ocean. Rainfall may be 
available directly as surface runoff or indirectly as ground water 
(q.v.). Snowfall is not immediately available but is later released 
as melt from snowbanks or glaciers, and in turn may become either 
surface flow or ground water. The deep underground water is that 
which is not replaced by seepage from the surface of the earth 
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but rather has been trapped during geologic processes. 


Precipitation frequently must be analyzed in the hydraulic de- 


sign of a project. Factors considered are the rate and total amount 


of 
er. 


isohyetal map (fig. 1) is used to 
show the amount of rainfall over 


a 


two days. 
of rainfall, see RAINFALL.) 


chart that shows the variation in 
cubic feet per second (c.f.s.) of 
the depth of flow Q, or the dis- 
charge in a river or stream. It is 
used by the hydraulic engineer 
to indicate the variations in run- 
off with which he must contend. 


rainfall over a period of time ranging from a few hours to sev- 
al years. Both the maximum and minimum are significant. An 


given area during a period of 
(For maximum rates 


The hydrograph (fig. 2) is a 
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BY COURTESY OF MAURICE L. ALBERTSON 
FIG, 2.—-TYPICAL HYDROGRAPH 


These may be caused by daily fluctuations due to variations in 
barometric pressure, evapo-transpiration and temperature, which 
affects both snow melt and ground-water flow. The surface run- 
off from a single storm creates a hydrograph similar to the one in 


fig. 3. 


Other variations are seasonal and are related to evapo- 


transpiration, availability of ground water and precipitation, aver- 
age daily temperature and seasonal movement of air masses. 


L 
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ong-range cycles of precipitation and runoff are claimed by some 


TIME 
FIG, 3.—TYPICAL HYDROGRAPH FOR SINGLE STORM 
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scientists to be correlated with similar cycles in the activity of the 
sun, (For magnitudes of flow in rivers see River.) 


Storage.—Because of the irregular supply or the irregular de- 


mand for water, storage facilities are needed to provide water for 
future use or disposition. Storage may also be needed to allow 


Si 
Si 


ediment carried by the water in a stream to settle out. The 
torage may be for a short period of time to compensate for the 


variations in hourly consumption by a metropolitan area, or for as 
long as a period of several years to provide water during a pos- 
sible drought. The storage in Lake Mead (32,000,000 ac.ft.), 


Ci 


reated by Hoover dam on the Colorado river, for example, is 


intended, if necessary, to last over a period of many years of less 
than average flow. 


Water can be stored above or below ground. Above ground it 


may be stored in reservoirs, channels, valleys such as that of the 
Mississippi river, or in snow and glaciers. Underground storage 


m 


ay result from natural seepage of rain water or runoff as well as 


trom artificial water spreading. Water spreading not only in- 


ere 


eases the quantity of ground water but in some cases is used to 


dissipate floods from small watersheds. Important factors to con- 
sider in the storage of water are losses due to seepage and evapora- 
tion as well as possible significant changes in quality. 


operation, 


Surface reservoirs must be carefully planned as to location and 
The storage capacity with respect to water-surface 


elevation in the reservoir must be determined together with a 
mass curve, the variation of accumulated runoff over a period of 
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time. In the design and operation of a reservoir, plans also 
be made for the disposition of sediment that is carried A rs 
water. This sediment can completely fill a reservoir in be 
years if it is introduced in sufficient quantities. Coarse elie 
settles out at the entrance to the reservoir where the eae 
slowed and its sediment-carrying capacity reduced, The fines 
materials, which may take many days to settle, are usually aa 
as a dense submerged current under the reservoir along the old 
channel, and deposited at the bottom of the reservoir, An example 
of the effect of such sediment deposits is Elephant Butte Tes 
ervoir in New Mexico, the capacity of which was decreased 
16% during the period 1915-40 by sediment deposited from the 
upstream watershed at the rate of 1,600 tons per square mile per 
year. 

Reservoirs may be operated singly or in combination, Further 
more, in multipurpose projects their use must be considered in 
connection with the various needs of possibly conflicting opera. 
tions, Obtaining maximum efficiency of operation is a complicated 
procedure, so complicated in fact that electronic computers are 
used to integrate all the variables to be considered. 


HYDRAULIC WORKS 


Dams.—The creation of a reservoir usually requires construc- 
tion of a dam to impound and store water, either temporarily or 
for longer periods of time, for use while stored or for later release 
and use. Low dams are used to divert water from one convey- 
ance system, such as a river, into another. The basic problems 
involved in the design and construction of a dam are the stability 
of the dam; the seepage of water around, through, or under the 
dam; the disposition of floodwaters; protection against waves and 
sudden drawdown; and foundation support for the dam. Stability 
of the dam involves its vertical weight, the pressure of the water 
upstream, the pressure of the silt upstream, the pressure of the ice 
upstream, uplift pressure under the dam, the foundation materials 
and seismic forces from vibrations such as explosions and earth- 
quakes. Seepage takes place through all dams to 4 greater or 
lesser extent. Itis only when the seepage is of such aatan 
to waste the water or to endanger the safety of the dam ae 
becomes of major concern, The failure of most dams i$ id 
to flood flows for which there has not been provided ee 
spillway capacity for passing the flood flow over, aroum 
through the dam. (For a fuller discussion of the construction 
operation of dams, see Dam.) 

PSpillways and Outlet Works.—Nearly all types of re w 
control works that require release of water involve a sp! nels 
outlet works of some kind. A spillway is a structure whi in 
mits the water to pass around, over, through or under a ial 
other structure safely, in desired quantities and at mri iie 
time. This water may be floodwater that cannot be zh i 
reservoir or it may be water stored under normal conditio 
is released for use downstream. } d Jike the 

The crest of the overfall type of spillway is shara 
underside of the jet of water that flows over a weir a 
water, after leaving the spillway, flows into a stilling 3 
stream from the dam where its kinetic energy 1S ane in the 

The morning-glory or shaft spillway is usually ally inward 
reservoir upstream from the dam. The water flows ra a though 
over a rounded crest down a shaft to a pipeline that pas 
under or around the dam. spillway ore 

Side-channel spillways accumulate the water over à fi und 
upstream from the dam and carry it into a tunnel or 
the end of the dam. 

Spillways that siphon water over the top ofa di 
geous for drops in elevation of so ft. or less: 
siphoning action it is possible to obtain a much f 
for a given size opening or passageway. a by the equation 

The flow (Q) over a spillway crest is represented DY proximate 
Q = KLH?/2 in which K is the coefficient of fow (opr of the 
4), L is the length of the spillway crest and H is the 
water in the reservoir above the spillway crest. 

Outlet works are used to discharge water throu i 
level lower than the crest of a spillway and are thus 


down 


am are advant 
Because 0 
greater discharge? 


t 
h a dam ® 
nder sro 
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ressure than an ordinary spillway, the head someti = 
Ee che wt, tr pg gh OEE 
discharged into a stilling basin. Various types of gates and ren 
ating valves control the rate of flow. 

Energy-Dissipation Systems.—In order to protect the 
and beds of a stream or river against erosion and to reduce waves 
surges and water spray, kinetic energy of the initial high-v elócity 
fow in the spillway or outlet works must be dissipated. Kinetic 
energy can be dissipated by shear resistance and pressure resistance 
(fig. 4). A boundary along which water is flowing will create a 
resistance to the flow that results in a reduction in kinetic energy 
(fg. 4[A]), which is converted to turbulence and heat. Further- 
more, energy can be dissipated in either the vertical or horizontal 
direction or in a combination of both. The hydraulic jump (fig. 
4{B]) is based upon the momentum principle. Dissipation of 


n COURTESY OF MAURICE L, ALBERTSON 

FIG. 4, METHODS OF DISSIPATION OF KINETIC ENERGY, d BEING DEPTH AND 
V, VELOCITY, SHOWING (A) CHANNEL RESISTANCE, (B) HYDRAULIC JUMP, 
(C) DOWNWARD INTO POOL, (D) UPWARD THROUGH MANIFOLD STILLING 
BASIN 


energy in the direction vertically downward is shown in fig. 4(C), 
while the manifold stilling basin (fig. 4[D]) dissipates energy 
vertically upward. 
i Conveyance and Diversion Systems.—Conveyance systems, 
inthe form of natural or man-made waterways or conduits, are 
used to transport water from point of origin, diversion or storage 
to point of further storage, utilization or waste, while diversion 
works are for the purpose of diverting water from storage or from 
one conveyance system into another, Such diversion works can 
consist of a simple head gate that releases stored water into the 
conveyance system or of a complex combination of a diversion dam 
vith control gates, sluice gates and head gates. The control gates 
on the diversion dam are intended to pass floodwaters and to con- 
ttol the elevation of the water upstream in order to divert the 
desired quantity into the conveyance system. Sluice gates are 
Mounted at a much lower level in order to wash any sand or other 
sediment away from the head gates. ‘This prevents sediment from 
entering the head gates of the conveyance system. f 
mediately downstream from the head gates is usually a device 
or ejecting or removing any undesirable sediment that may have 
entered the conveyance system. This ejector usually flushes such 
Sediment back into the main channel. Usually near the head 
fateis also located a device, such as a Parshall flume, for measur- 
ng the water diverted into the conveyance system. i 
a cosed conduits such as pipes and tunnels are. often used i 
of ving water from one point to another. The pipes may opit 
ž cast iron, steel, concrete, clay or wood stave. Renon 
pecial type of pipes that convey water into hydroelectric tur v 
e design of an economic closed conduit depends in part P : 
sistance to flow (see MecHanics, FLUID). In some flow AL 
T boundary resistance is of major importance, whereas 1n 0 


called 
ni 


p Jcasurement of flow in closed conduits is usually ace 
Y Means 
Teter, ori 


“tate and volume of flow from the pressure 


ee Mecutanics. Frum: Applications: Fluid Meters). 
” : Applications: 
ater hammer, a pressure wave that travels through the water 
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with the speed of sound, must be considered in any closed conduit 
where automatic and sudden stoppages of flow are apt to occur. 
If the pressure generated is of sufficient magnitude, it can burst 
the conduit. Although water hammer is frequently thought to be 
the noise associated with the sudden closure of a water faucet on a 
water line such as that in a home, the noise created in such cases 
is caused by the conduit or pipe, actuated by a water hammer, 
striking some other object such as a wall. 

Some closed conduits operate partially full so that there is air 
above the liquid. This air may be at atmospheric pressure or at 
some modified pressure. Under these conditions the problems of 
analysis and design are the same as for flow in an open channel. 

Examples of closed conduits include domestic water-supply sys- 
tems, cross-country lines for natural gas and other petroleum 
products, industrial and agricultural water supplies and pipelines 
for chemical and industrial processes. 

Open channels include flow of water in natural channels such as 
rivers and in artificial channels such as canals, flumes and aque- 
ducts. The type of boundary may be rigid or it may be alluvial so 
that sand or gravel is moved along the bed. (For the method of 
analyzing flow in open channels, see Mecuanics, Frum: Applica- 
tions: Flow of Liquids in Open Channels.) 

Associated with diversion and conveyance systems are regulating 
and control structures such as gates and valves to control the flow, 
measuring devices to measure the amount of water being diverted 
and delivered to the consumer, turnouts to deliver water, waste- 
ways to dispose of excess water, checks to maintain the water in 
the canal at a higher level for delivery at small discharges, di- 
viders to divide the flow into certain proportions regardless of 
the amount of the total flow and locks to permit vessels to go from 
one level to another. 

Protective structures are also necessary on conveyance systems. 
These include automatic spillways to dispose of unexpected flows 
automatically without damage to the structures; overchutes to 
carry excessive drainage water such as storm runoff over canals; 
culverts to carry excess water under canals; bridges and aqueducts 
to carry vehicular and pedestrian traffic as well as water over 
canals or natural drainage systems; drain inlets which permit a 
small amount of surface drainage to enter the canal; and sand 
traps and settling basins which collect excess sediment. 

Drainage Systems.—Oiten a drainage system is employed in 
connection with hydraulic projects to transport waste or excess 
water safely and economically to a river or other point of disposi- 
tion. This drainage water may be flowing over the surface of the 
ground or underground, Surface water usually consists of storm 
water or excess and waste water from irrigation, industrial and do- 
mestic sources. Surface water must be taken around, over, under 
or through the main conveyance system. This is usually done 
through overchutes and culverts or under bridges and aqueducts. 

Subsurface drainage involves ground water and water that has 
leaked into the earth through porous media. Such drainage is 
usually accomplished by means of systems of tile piping laid under- 
ground or by open trenches, ditches and cuts that intercept the 
subsurface water and dispose of it. (See LAND RECLAMATION.) 


HYDRAULIC MACHINERY 


To serve its purposes a hydraulic project must have machinery. 
Machinery to control and regulate flow usually consists of gates 
or valves. Pumps are used to add energy to the flow while turbines 
subtract energy from the system by converting it into other forms 
such as mechanical or electric energy. 

Gates.—Gates may be designed to operate under low heads of 
only a few feet or high heads of several hundred feet. They may 
be operated manually or automatically. Low-head gates are usu- 
ally associated with spillways and canals while high-head gates are 
usually to be found with outlet works and penstocks for dams and 
hydroelectric plants. A 

A radial or Taintor gate is a segment of a cylinder at the centre 
of which is the pivot for the gate. One of the least expensive 
as well as one of the simplest to operate, it is used for control 
gates on dams, head gates, control gates and checks in canals, and 


sluice gates. 
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The leaf gate consists of a sliding plane located in a conduit plicate this work are waves, surges, tides, littoral ¢ 
perpendicular to the direction of flow. Leaf gates that are hinged and deposition of sediment, and salt-water intrusions. ee 
along one edge are for low head only, while the sliding or vertical- intrusions into fresh-water bays and river estuaries salts 
lift gates are designed for both low and high heads. For low heads cause difficulty if this water is being used for industrial, aiy 
the sliding or vertical-lift gate simply slides along a seat since tural or domestic consumption. Tides result in a fluctu kio 
the friction is not too great to be overcome by a hoisting mecha- water-surface elevation along a coast varying from a ae of 
nism. For high heads, however, it is necessary to have wheels on to many feet. To overcome these complications vàlid a 
the gate or wheels fixed in the seat so that the sliding friction is protective devices have been developed, including rete af 
reduced. Otherwise the friction would be so great that the gates groins, spur dikes, jetties and sea walls. Long dikes or make 
could not be raised or lowered. perpendicular or parallel to the shore protect it against wa ri 

For the crests of dams and other types of diversion works flash- erosion by waves. ves and 
boards and needles are sometimes used. Flashboards are horizontal See Breakwater; JETTY; TIDE. 
boards and needles are vertical boards. Both are placed across 
the flow in order to increase the elevation of the water surface, MODELS 
usually for diversion purposes. Stop logs are usually planks or In hydraulic engineering great use is made of model systems by 
logs that slide into vertical grooves on the side of a canal or flume the operation of which the characteristics of similar but 
in order to close a flow passage either temporarily or perma- hydraulic systems can be predicted. Models are built: (1) to 
nently. study the general appearance and the relative proportions of the 

Valves.—Valves are associated with closed conduits and usually various features as they will be in the prototype structure; (2) to 
are designed for high-head conditions. Outlet works associated study the flow pattern (magnitude and direction of velocity and 
with discharge at a low level behind a dam or the discharge of acceleration) over, through or around the object; (3) to study the 
water into a hydroelectric plant are usually controlled by valves. pressure distribution and resulting forces on the object or its parts; 
The most common type of valve is the needle valve. The in- (4) to determine flow capacities and calibrate the various flow 
terior part of the valve is composed of two streamlined sections, passages; (5) to determine hydraulic efficiencies of hydraulic ma- 
one of which is rigid and remains fixed, the other being movable chinery; (6) to determine mechanical-energy loss due to shear 
so that it can move into the opening. A modification of this valve drag and pressure drag; (7) to determine whether the prototype 
is the tube valve, which has the movable portion at the downstream will operate as intended; (8) to determine ways of improving the 
end cut off in order to simplify its operation. A further simpli- design of the prototype so that it will operate more effectively; (9) 
fication of the needle valve is the hollow-jet valve, which has the to find ways of changing the design to reduce the eventual cost 
movable portion upstream and the casing, as well as the interior, of the prototype. 
cut off downstream. This valve discharges directly into the atmos- The chief advantages of a model are that, by its use, the pur- 
phere rather than into a conduit downstream. Perhaps the sim- poses and objectives of a hydraulic project can be attained 
plest of valves for high-head installation is the Howell-Bunger more economically, quickly, simply, conveniently and com- 
valve, consisting of a cone facing upstream that moves into the pletely. 
cylindrical valve chamber to close off the flow. This type of valve The principal disadvantage of a model is the fact that complete 
discharges radially outward into the atmosphere and greatly aids similarity in the model is sometimes difficult or impossible to 
energy dissipation but increases spray. obtain, Consequently, in some cases only partial or approximate 

The cylinder gate is similar in some respects to the tube valve answers can be obtained by means of a model. 
except that it operates in a vertical direction and is customarily Models have been used for most of the hydraulic structures and 
used to release water from a reservoir. systems discussed in this article. ‘They are also commonly u to 

Butterfly valves are most commonly used to control the flow study naval vessels, aircraft and various types of hydroelectric 
from a penstock into a hydroelectric turbine because of the very machinery, as well as pipes, rivers, harbours and hydraulic struc- 
small energy loss through the valve. When the valve is open the tures such as dams, spillways and stilling basins. 
butterfly leaf is simply a streamlined disk parallel to the flow. See also AQUEDUCT; CLIMATE AND CLIMATOLOGY; Dock} Erec- 
To close the valve, the butterfly leaf is turned 90° so that it is TRIC POWER; GROUND WATER; HARBOURS; HypROMECHANIGS; 
perpendicular to the flow, shutting it off. IRRIGATION; LAND RECLAMATION; SEWAGE DISPOSAL; Wate 

Pumps and Turbines.—Pumps and turbines (see Pump; TUR- TRANSPORT, INLAND; Waves OF THE SEA. See also references W- 
BINE) are similar in design and operation except that the water der “Hydraulics, Applied” in the Index. f lics, 
flows in one direction for the pump and in the opposite direc- _ Bierrocrarny—C. V. Davis (ed.), Handbook of Applied FES ie 
tion for the turbine. The purpose of the pump is to increase the 28d ed. (1952); H. Rouse (ed.), Engineering Hy dra i W. King 
kinetic energy or the potential energy of the water in the system. Apasa eee 2 fap Me ts tes eers y C "Jae 
Some of the largest pumps ever built were for Grand Coulee dam, neering Fluid Mechanics (1958) ; f: F. “Blackburn et al. (eds Ai 
Washington. These operate with 65,000 h.p. at 200 r.p.m. to de- Power Control (1960). ; a 1 
liver 1,350 c.f.s. of water against a head of 310 ft. Centrifugal © HYDRAZINE is a colourless liquid which solidifies at ' 
pumps can be combined in multiple stages in order to pump against to 2.0° C. and boils at 114.5° C. Having the chemical Sor 
extremely high heads. One of the highest heads for which a pump NH4, it belongs to a group of hydrogen-nitrogen cr tios 
was ever built was 8,600 ft.; delivery rate was 875 gal. per min- known as the hydronitrogens and was first prepared by m 
ute. (g.p-m.). (1887). + the silver- 

The Francis-type turbine corresponds to the centrifugal pump Hydrazine is a powerful reducing agent and is used in ie 
and the Kaplan-type turbine to the propeller pump. Some of the ing of mirrors and the formation of metal films 0n F isolve 
largest Francis-type turbines are the 115,000-h.p. turbines for plastics. It is used as a corrosion inhibitor to remove ter and 
Hoover dam, Arizona-Nevada, which operate at 180 r.p.m. with oxygen from boiler waters. A mixture of hydraziné, hi asi 
a head of 510 ft. At Grand Coulee dam there are 150,000-h.p. methyl alcohol was used by the Germans in World Wat 
turbines operating at 120 r.p.m. with a head of 330 ft. At the rocket- and jet-propulsion fuel. > jth watel 

Marne plant in Italy is a Kaplan turbine for 7,320 h.p. under Anhydrous hydrazine is miscible in all proportions pe: with 
105 ft. of head. Francis turbines have been used for heads greater methyl and ethyl alcohols. It forms a high boiling be r ion 
than 1,000 ft. water containing 68.5% NH, and boiling at 120-5 Oe hyde 
COASTAL ENGINEERING pressure). Care must be taken in the storage of Sue a 
zine and its aqueous solutions, since these abso f the atmo 
Hydraulics problems associated with coastal engineering involve carbon dioxide and react “chemically with oxygen o razine 
the design, operation and maintenance of docks, harbours, beaches, phere. Hydrazine solutions and vapour are toxic. Jutions 
estuaries and navigation channels. Natural phenomena that com- vapour mixed with air is inflammable. Aqueous so 
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HYDRAZOIC ACID 


drazine are more weakly basic than ammonia, 
Preparation.—It may be obtained by the reduction of nitro- 
<oamines, nitramines and the nitrosohydroxylamine sulfonates and 
y the thermal, photochemical or electrical decomposition of am- 
monia, It is produced technically from aqueous ammonia (or 
urea) by oxidation with hypochlorite in the presence of gelatin 
or glue (Raschig process). This process is operated at tem- 
eratures between 160° and 180° C. under pressure to yield 
a dilute reaction liquor containing about 2% NH4. 
Concentration is effected by fractional distillation to give a 
oduct marketed as 85% or 100% hydrazine hydrate, N»H,.H,0. 
Further concentration to anhydrous hydrazine must be accom- 
plished by dehydration with barium oxide or caustic soda. The 
anhydrous material is also obtained by treating hydrazine sulfate 
with liquid ammonia (A. W. Browne). 

Salts——Hydrazine forms two series of salts, NoH,.HX and 
NoH.2HX, where HX represents a monobasic acid. Best-known 
salts are the sparingly soluble sulfate, NgH,.H»SO,, the mono- 
and dihydrochlorides, NeH,.HCl and NjH,.2HCl, and the mono- 
nitrate, N»H,.HNOs. The mononitrate has found application as 
a high explosive and as an ingredient of high-explosive composi- 
tions, The bromide NgHy.HBr is used as a soldering flux. Double 
salts such as the chlorides, NoHy:HCl.MClo, and the sulfates, 
(NgHy).H.SO,.MSO,, are also known, The copper compound, 
(NoHy) ».HSO4.CuSOy4, has interesting algaecidal and fungicidal 
properties and has found application as an agricultural fungistatic 
material, Compounds containing co-ordinated hydrazine, $e: 
hydrazinates, have been prepared, for example, ZnClo.2NoH, and 
Co(NuHy) 4504: 

Organic Hydrazines.—Derivatives of hydrazine have been 
prepared in which one, two, three and even four of the hydrogen 
atoms are replaced by alkyl, cycloaliphatic and/or aryl radicals. 
The simple alkyl hydrazines such as methylhydrazine, CH;N2H;, 
and dimethylhydrazine, (CHg)2NsH», are prepared from the 
amines and chloramine by a modification of the Raschig process. 
Phenylhydrazine, CgH;NoHy, was discovered by E. Fischer in 
1877 and was employed by him in his classical researches on sugar; 
it is used along with other organic derivatives of hydrazine to 
detect organic substances containing carbonyl groups (see ALDE- 
HYDES AND KETONES; CARBOHYDRATES) since it condenses with 
these to form hydrazones and azines with the elimination of water. 

Acid hydrazides, RCON Hg, are obtainable by the action of 
hydrazine on acid chlorides or esters. Best known are the hydra- 
aine derivatives of carbonic acid such as semicarbazide, CO(NHz2)- 
(No-Ha) ; carbohydrazide, CO(NgHs)2; bi-urea, (—NHCONH)) 2; 
and aminoguanidine, C(NH) (NH) (NHs). The latter sub- 
stance is obtained in the form of its salts by condensation of 
cyanamide with hydrazine. a 

Organic derivatives of hydrazine find application in analytical 
chemistry (dithizone), as biologically active substances (iso- 
nicotinic acid hydrazide in the treatment of tuberculosis) and 
as chemical intermediates, for example, in the production of spe- 
cialty fuels, plastics and resinous substances, photographic chemi- 
cals and as blowing agents for the manufacture of foam rubber. 

For additional information on the hydronitrogens see NITROGEN 
and AMMONIA. 

BIBLIOGRAPHY. — i i drazine (1913); L. F. Audrieth 
and B. A. Gena The pb cet hore (Gost); C. C. Clark, 
Ydrazine (1953). (L. F. A) 

HYDRAZOIC ACID (Hyorocen Azpe), a compound of 
hydrogen and nitrogen. It is a colourless liquid, boiling at 37°. Cy 
and is sensitive to shock, exploding violently but with a limited 
radius of action, The acid has a characteristic odour, said to 
Tesemble that of a damp cellar, and the vapour causes headache 
and attacks the mucous membrane. Its salts, which are called 
azides, and its organic derivatives are also explosive but to a lesser 
extent. The acid (HN) and its derivatives present many points 
of theoretical interest, but the only derivative of commercial 
Importance is lead azide. This is used as an initiating explosive 
y detonators and percussion caps and is in some ways superior 
gorie fulminate, especially in being less sensitive to mois- 

e. 


932 


Organic derivatives of hydrazoic acid were the first to be known 
and resulted from the discovery of the aromatic diazo compounds 
by P. Griess. He found in 1866 that the perhalides of these are 
converted into azides by ammonia. 


CoHs.N2.Brs + NH3 —> CoHsNs + 3HBr 


The acid itself was first prepared by T. Curtius in 1890 by the 
alkaline hydrolysis of benzyl azide; he found that after acidifica- 
tion the acid could be separated by distilling in steam. The first 
preparation from inorganic materials was by J. Wislicenus in 
1892; he used nitrous oxide on sodium amide at about 200° C. 


NaNH2 + N20 — NaNs + H:0 


A number of other methods are known, mostly using hydrazine 
as starting material. This reacts with nitrous acid to give hydra- 
zoic acid, but there are many side reactions so that a useful yield 
is obtained only under carefully regulated conditions. The an- 
hydrous acid can be prepared from its aqueous solution, which is 
less explosive than the pure acid, by repeated fractional distilla- 
tion, but the best method is to warm the pure sodium salt with 
stearic acid, condense the acid at -40° C., and distill it under 
reduced pressure between —50° and -80° C. 

The chemical behaviour can be roughly summarized by saying 
that the radical N behaves like a halogen, so that the salts re- 
semble the chlorides and the free acid hydrogen chloride. In 
aqueous solution, however, it is only a weak acid and of approxi- 
mately the same strength as acetic acid. 

Structure.—The constitution of the azide group Ng which is 
covalently linked to hydrogen in the acid and to carbon in the 
organic derivatives, and which exists as an anion in the salts, was a 
matter of controversy for many years. The first formula pro- 
posed (I) was that of Emil Fischer in 1878 and this was accepted 
until J. Thiele and A. Angeli pointed out in rort that the straight 
chain formula (II) could be held to give a better explanation of 
certain reactions. 


N 
NCI 

N 
A decision was impossible at that time. The demonstration that 
the cyclic formula (I) is incorrect could only be reached when 
methods became available whereby the actual positions of the 
atoms in a molecule could be determined. This was first done 
for the azide ion in sodium and potassium azides by S. B. 
Hendricks and L. Pauling in 1925, and the result was confirmed 
later by the Raman spectrum of the ion in solution, The three 
nitrogen atoms lie in a straight line and the ion is symmetrical 


about the central atom. The ion must be written NONSN, or 


@ (1) —N=N=N 


with dots representing valency electrons as {N:N Nii 
It resembles in structure the cyanate ion, N=C=0 or 
*NiCiO. and the structure of the potassium cyanate crystal 
is almost identical with that of potassium azide. 

For the covalently linked azide group a straight chain structure 
is established beyond doubt by the electron diffraction of methyl 
azide studied by L, O. Brockway and Pauling in 1933 and by the 
X-ray analysis of crystalline cyanuric azide carried out inde- 
pendently by Miss I. E. Knaggs and E. W. Hughes in 1935, The 
group is not, however, symmetrical about the central atom as in 
the ion; the molecule can be represented as below, the figures 
showing the distances in angstrom units: 


H,C 1.47 N 1.24 N1.10N 


i la based 
tructure cannot be represented by a single formu 
ree ae views of valency. The original Thiele-Angeli formula 
(II above) must be rejected because it involves pentacovalent 


nitrogen, a state not known in any other compound of the element. 


The alternatives are R-N=N=N and R-N-N=N, 
which can be written ae 
RiNIN:N: and RiN:NiiiN: 
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of ethyl azidoacetate. 


approximation. 


Derivatives.—The organic derivatives of hydrazoic acid can 
be divided into two classes, the alkyl and ary] azides in which the 
group is attached to a hydrocarbon radical, and the acyl azides 
Apart from reactions which 
involve its breakdown, the behaviour of the azide group in all these 
recalls that of a halogen atom, a further justification for its de- 
scription as a pseudohalogen. Thus methyl azide, a liquid boiling 
at 20° C. and somewhat less explosive than the acid, is hydrolyzed 
by alkalies to methyl alcohol and the alkali azide, while phenyl 
azide resists such hydrolysis. The aryl azides, which are consider- 
ably more stable, show a variety of addition reactions with com- 
pounds -containing a reactive methylene group and with ethylenic 
and acetylenic unsaturated compounds. These have been much 


which contain the group —CO.N,. 


studied and lead to derivatives of 1,2,3-triazoline. 


The acyl azides are derivatives of carboxylic acids and are best 
obtained by the action of the acid chloride on sodium azide. They 
resemble acid chlorides in many ways and, though the majority 
are reasonably stable, certain of them are among the most explo- 
sive compounds known; for example the diazide of carbonic acid 
detonates if gently rubbed with a glass rod. The important reac- 
tion of the acyl azides is the Curtius rearrangement which occurs 
when they decompose in solution. Nitrogen is lost and the result- 
ing radical rearranges to an isocyanate by an intramolecular proc- 


ess (see MOLECULAR REARRANGEMENTS). 
R.CO.N; — Nz + R.CO.N. —> R.NCO 


Since the isocyanate can be hydrolyzed to a primary amine, the 
reaction is useful for effecting the change R.COOH —> R.NH). 


(T. W. J. T.) 


HYDRIDES. Chemical compounds in which one or more 
hydrogen atoms are attached to a metal or metalloid (metallike) 
atom are called hydrides. Compounds of this class have interesting 
applications because of their high hydrogen content; some are 
useful as rocket fuels and as hydrogen sources for filling balloons 
and others are of prime importance in nuclear fusion processes. 
The term hydride is also applicable to metallic phases whose com- 
position may vary within narrow limits; e.g., palladium hydride 
which has the approximate composition Pd H. It is used loosely 
to include solid solutions of hydrogen in metals and all compounds 
of hydrogen with single elements, including ammonia, NHsg, and 


even water, H30. 


All metals are capable of dissolving small amounts of hydrogen, 
particularly at high temperatures or on melting. Those metals 
which form true hydrides are likewise capable of dissolving small 
amounts of hydrogen prior to hydride formation. These solutions 
of hydrogen in metal are quite different from hydrides and this 


term is not properly used to describe them. 


It is well known that the hydrogen penetration of many metals 
causes a weakening or embrittling referred to as hydrogen em- 
brittlement. Hydrogen diffuses with great rapidity through several 
heated metals such as palladium, iron and nickel; it reacts with 
palladium and about 40 metals to form compounds most of which 
are brittle. These compounds dissociate on stronger heating, giv- 
ing back the metal and hydrogen gas. The volume of hydrogen 
which is taken up by some metals is quite remarkable. * Thus 
titanium hydride, TiHg, is a metallic-appearing compound which 
contains 1,620 times its volume of hydrogen. This hydrogen is 
released by heating to red heat or by reaction with strong acids. 
The hydrogen atoms in titanium hydride are more tightly packed 


together than in solidified pure hydrogen at its freezing point. 
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These must be excluded as they stand because they imply much. 
higher molecular electric moments than those observed and be- 
cause the bond lengths do not fit the experimental results. The 
structure must be taken to be a resonance hybrid (see RESONANCE, 
THEORY oF) of these two straight chain formulas, a view which is 
supported by the known heats of formation of phenyl azide and 
Such a conclusion can be reached only 
when the existence of resonance is realized and it is thus easy to 
see why in the earlier part of the century the controversy could 
not be settled. The azide group is one of the few where, using 
conventional formulas, no one formula can be written even as an 


Hydrides of many of the metals capable of dissolving hydro. 
gen in small amounts are known to exist even though th 
be formed by reaction of the metal with hydrogen, Sane 
drides must be made by indirect syntheses eae 
heating. 

Four types of hydrides have been recognized 
cation based on the type of chemical bond volva ae 

1. Saline or saltlike: hydrides in which hydro; en i 
an anion H™ similar in size to the fluoride ‘etl ro letra 
pounds hydrogen displays its family resemblance to the halo. 
gens: fluorine, chlorine, etc. Saline hydrides are physically simi 
lar to corresponding fluorides except that they react vigorously 
with water giving off large volumes of hydrogen, This p y 
erty renders them useful as light, portable sources of hydrogen, 
Examples of primary saline hydrides are sodium hydride, NaH, 
and calcium hydride, CaHy. Examples of complex saline iy 
drides are lithium aluminum hydride, LiAIHy, and sodium 
borohydride, NaBH, both of which are chemicals of commerce 
used as reducing agents, 

2. Metallic (formerly termed interstitial); alloylike hydrides 
which possess some of the characteristics of metals such as lustre 
and strong electrical conductivity. They tend, however, to be 
more brittle and sometimes harder than the metals from which they 
are made. These compounds are regarded as intermediate in m- 
ture between salts and alloys, The hydrogen is probably closely 
associated with two electrons and therefore resembles the anionic 
form found in saline hydrides. The metal may be regarded as a 
cation of maximum charge which has given one of its electrons 
to hydrogen and shares one or more electrons with other metal 
ions such that the assemblage is immersed in a “sea” of such elec 
trons. Metallic hydrides have also been regarded as made up of 
protons (positive hydrogen ions H+), and metal atoms in an 
electron sea. The lustre and electrical conductivity are attributed 
to the relative freedom of electron movement in the hydride, 
Examples are titanium hydride, TiH,; lanthanum dihydride, Lal; 
thorium dihydride, ThHy, and a higher hydride, ThyHys; and 
uranium hydride, UHy. Metallic hydrides are generally not re 
active toward water unless the finely divided metals themselves 
are reactive. Thus palladium hydride does not react appreciably 
with water whereas uranium hydride does. > 

3. Dimeric or polymeric: hydrides in which hydrogen is ptt 
sumed to have formed a connecting bridge between metal or 
metalloid atoms. Classical examples are furnished by the numet- 
ous hydrides of boron; e.g., diborane, HBH BHg (whose aon 
is so written to indicate the two bridging hydrogen atoms) } i 
borane, B;Hy; decaborane, B,oH,,; etc. Such hydrides we 
evolution of considerably more energy than provided by ig 
ceous fuels and are of interest as high-energy fuels for meals 
Aluminum and possibly copper and beryllium hydrides itn 
in the polymeric category. All of these hydrides are ee 
and may be solid, liquid or gaseous. All are pe 
and some explode on contact with air or moisture. «tenth 

4. Covalent-volatile: hydrides in which the bonds are evidently 
normal covalent bonds without strong residual affinities. mit 
are: silane, SiH,; arsine, AsH; germane, GeHy; & 
borohydride, Al(BH,);; and digermane, GeaHg. 
are volatile, thermally unstable and usually pos 
Some are exceptionally toxic, e.g., ASH, and 0 
contact with air or moisture, e.g., Al(BH,)s3.- 

The above classification is not rigid and in some ©0, pH), 


and decompose gq 


rather than of intrinsic differences. Many families Ks orentiated 
such as chlorides, for example, may be similarly ay be intet- 
The reason for the existence of the four categories me joniz 
preted on the basis of three properties of the metal ia may 
tion potential (a measure of the ease with which the 4 oat unfilled 
an electron), number of bonding electrons and NUN, cohesiV? 
energy levels. Two other factors are also involved: ihe rai 
energy (a measure of the cohesiveness of a metal) an 
of the metal atom and ion. binary, # oe 
Hydrides may also be classed as primary OT dary, double or 
metal and hydrogen such as BaH», or as secondary, 
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dride, NaB(OCHs) 3H; etc. 
General Properties of Hydrides—Lithium borohydride re- 


acts vigorously with water, yield- 


TABLE I.—Properties of Primary Hydrides re 
-A (Selected From Literature) drides are summarized in Table I 
Density Reaction with humid | Heat of Recreate TOR and Table II which have been 
Festal Desctiption g./c.c. ee formation pressure of MHa in cm, of compiled from many sources. 
solid) ‘Air Wate esas at) The heats of formation (col. 6) 
Fit ays =r 20°C. | 500° C, are rounded off and for the most 
` p . mod. slow | rapid —42 P= art are fi iti less 
NaH. ||white cubic crystals 136 rapid faei a log 0337/T + 10.131 pi re for compositions less 
KH EH ATA E PEA pA i Lae melt gh siert than stoichiometric (whole-num- 
E en at 686° C., Others iR 3 violent | —28 tg B= =s870/T + 2.6 log T+ | ber ratio of atoms), Where these 
aye yadeter min a res a a ce log P © —5680/T + 10.80 compositions are known they are 
Call white crystals, ortho, 1.9 mod. fast rapid S log indicated in parentheses. Note 
rH? ys 3:27 | fast | rapi & = i . 
BaH: | crystal: Ls rapid mid tae H A = A ton that in Table I heats of formation 
a marale fay pore = rapid pid Slam) a= y ar are given per molecule of hydro- 
a ef = . :, 
fikle | metallic powder, cubic m PENON emai ee Cale es T geo gen contained and in Table II 
dae | Sete eae Ban danaa alaa ENE ee ea ar cases solid binar 
TH, | metalic powder, tet. 9.19 ea ra is i e e rT Strei sco most cases solid binary hy- 
V metallic powder, tet 51 none slow — 76(VH a rail r drides decompose before melting. 
ic powder, ortho, 7.64 slow or none} none - 76(NDH s) Pearse A 
Tal black metal, orth 152 one i none Hi ;, An exception is lithium hydride 
2 lack powder, cubic 0.5 ro} erate} = phe : 
Pulls | black powder 5 HEaren ee ae ere ~4800/T + 8.28 which may be melted under hy- 
ne blak pondi ble 10.5 very wW ae cai gr2(PdH.«) drogen at 688° C. with a small 
Belly .| white powder” os y Soe st ele aR D change in dissociation pressure 
Meth white powder, tet, 142 mod. rapid | mod. rapid] — irreversible in part and electrical conductivity but a 
2. | white powder = = = — irreversible above 25° C. 4 4 
Bile | colourless gas, foul odour | Tig. 644, o | explosive | moderate | +87 irreversible above 251 C above | large increase in volume. The 
112° C. oC. p P 
Bie | colourless gas, foul odour tig. 0.59 | explosive | slow S EAR NE PERIE A solid secondary hydrides usually 
ka IA RES: EIR one $ ` 3 a melt at or slightly above the de- 
wHo | colourless gas, foul odour ia. ot urns rapid - irreversible decomposition composition temperature; ¢.g., 
Buel ery slow ere ay - irreversible decomposition y LiAIH, about r50° C., LiBHy 
10). a, Se Aneyersible decomposition shove. |. about 280° <C; Some, such as 
ti |sealourless Hani Fie aa H unstable at 100° C. Be(BH,)» and Al(BH,)s, show 
aug brown powder - unstable at 80°C. less ionic and more covalent 
i | colourless gas, foul odour 59 eae deco mpoiee above | character and melt well below 
Sis | colourless gas, foul odour - irreversible decomposition above the temperature of rapid decom- 
00° C. ia 
GeHs | colourless gas, foul odour - ineversible decomposition position. 3 
Ges | colourless liquid pii jik The covalent hydrides show 
$ $ i i normal melting points for the 
(Gel). | brown powder jevne depe onat, most part. Metallic hydrides are 
(Gel): yellow powder abreseniabecompceltton at all decomposed before melting, 
So, | gas by $ although at the melting point of 
HE gas, very unstable bp, —13° C. instant A ETERA the metal considerable hydrogen 
a ae gas, poisonous ae ats yh i SA may be reabsorbed, 
yl es e i x jera very slow X er ; e ink 
S| cle xe poooee | RP ge c/a | Yara | Fast EEIE SE ETE 
BiH, ¢ Ç) Ea a h A at 25°C Sol ui e in conventional solvents, 
a | gas b.p. —22° C.| slow NEY, fi including liquid ammonia. They 
(unstable) ” ) k h 
dissolve in fused halides, carbides 
complex, i.e., containing more than one metal or metalloid and and, in the case of the alkali hydrides (not LiH), in fused hy- 
hydrogen, such as NaBHy. The term double hydride is best ap- droxides. These hydrides are somewhat denser than the parent 
lied to compounds or solid solutions of hydrides in each other metals. The metallic hydrides, which are less dense than the par- 
such as ZrNiHy or CaH».«BaHy where the hydrogen is not neces- ent metals, show. typical metallic solubilities, the solvent metal 
sarily associated with only one of the metal atoms. Various atoms either increasing or decreasing the hydrogen green i Metallic 
or groups may be substituted in’ part for hydrogen giving substi- iciicee are pote SET WN AAi rs soa sai T 
tuted hydrides such as dimethyl aluminum hydride, (CHs)2AlH; Spedding, 1944; A- R. Ubbelohde, 1959): No generi mia 
dichloroaluminum hydride, ClzAlH; sodium trimethoxyborohy- formulated concerning solubility of other classes of hydrides, 
y, dia faram Dissociation of Hydrides.—The thermal dissociation of binary 


saline and metallic hydrides is generally reversible, whereas 


Tapie IL.—Properties of Selected Secondary Hydrides 


om approximately 4 l. of hydro? | —————— j Reaction with humid raul 
n x i eaction umid | Heat of : 
m gram of borohydride. S lici spe ary air and water Aaahh Appreciably 
i of this hydrogen comes Formula (Gm vacuo) a Water | K8:cals/mol. soluble 
rom the water. e has 
a G ef r Pi 
been tak , Aav ae F P 666, ortho.| 280° C. rapid vigorous 440 diethyl ether 
es 7 en of this property of | TBH white crystals, d = 0.666, ortho, lower amines 
veral hydrides in the design of ice water 
X e 7 slow —43.8 | {water 
ae hydrogen generators for NBE white crystal otaa SaS Very slow | very slow Ii lsopropylamine 
n Ta ca iquid ammonia 
Witary purposes or use in remote re. eyed =O 120° C: rapid violent 24.0 diethyl ether 
reas. All of the hydrides are re- | LIAIE« white microcrystals, d = 0.94 tetrahydrofuran 
ucing agents and several find . N = E UAA 
2 V hit tals, d = 0.81. 150°C. slow | very slow t 
Widespread use for this reason. | (G8 spa white cota, bp, 45° C. Emeril SOTA R aA eet ctherata) 
ermal di iati 1 d = 0.54 7 
and hyd, Ssociatoniig the moa i ae 200° C. very slow | violent - lower ethers 
drogen may be utilized, in | g(BH.)s white powder % Do soot explosive | explosive = lower ethers 
the case of volatile hydrides, as a pebi paenan: T a L Aaa 
9 AS ° C. rapid vigorous Ea pcrak 
— of depositing metal films | 3aBH(OCH)s | white powder, ae very slow low = aal 
o preparing pure metals for use | (gin, colourless gas, b. sae! i ers] 
m transistors, etc: CH:):Ga BH: slow ethyl 


Toperties of a number of hy- 
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EQUILIBRIUM PRESSURE 


My —_— S 


HYDROGEN CONTENT 
RELATION BETWEEN EQUILIBRIUM PRESSURE AND HYDROGEN CONTENT AT 
VARIOUS TEMPERATURES, ISOTHERMS ARE IN ORDER OF INCREASING TEM- 


PERATURE T,. Ty, Te- S IS LIMITING HYDROGEN CONTENT, USUALLY AN 
INTEGER. NOTE: HORIZONTAL PORTIONS (PLATEAUS) BECOME SHORTER AS 
TEMPERATURE INCREASES AND DISAPPEAR AT SOME HIGHER TEMPERATURE 
CALLED THE CRITICAL TEMPERATURE (NOT SHOWN) 


polymeric, covalent and secondary hydrides usually decompose ir- 
reversibly on heating. Reversible dissociation implies a pressure- 
and temperature-dependent equilibrium between hydrogen and the 
solid phases (figure) whereas irreversible dissociation implies only 
a more or less characteristic decomposition temperature where 
evolution of hydrogen first becomes noticeable (Tables I and II). 
In the case of reversible dissociation, the relation of tempera- 
ture, pressure and hydrogen content has been found somewhat 
complicated by the fact that at certain magnitudes of these three 
variables a phenomenon known as hysteresis occurs. This is illus- 
trated by isotherm T, in the figure where the arrows indicate di- 
rection of changing hydrogen content. Thus when hydrogen is 
being absorbed, the equilibrium pressure at a given temperature 
may be higher than when the hydrogen is being desorbed during 
the measurement. 

The reversible dissociation of hydrides is found to follow, over 
short temperature intervals, the relation: log P = —A/T +6 
where P is dissociation pressure, T absolute temperature and A 
and b are constants. A more general relation (C. E. Messer, 


1953) is: log P= log P, + 2log (A) + mir (2-1) 


where P, and W are constants, » is the hydrogen-to-metal ratio 
and S is a parameter which varies slightly with 7. It will be ob- 
served in curves Ta, T, and T, of the figure that over certain 
regions of composition the equilibrium pressure is independent of 
composition. Values of dissociation pressures in such plateau re- 
gions are more meaningful than in those regions near the limiting 
composition where the pressure changes rapidly with composition. 
A similar interpretation of the curves shown based on hydrogen- 
hydrogen-lattice site interaction rather than on phases has been 
suggested (R. M. Barrer, 1948; J. R. Lacher, 1937; A. Harasima 
et al., 1947; G. Libowitz, 1957). 

The dissociation pressure of saline deuterides is usually greater 
than that of corresponding hydrides at a given temperature (E. F. 
Sollers and J. L. Crenshaw, 1937). 

Reactions and Uses.—In general the chemical behaviour of the 
saline primary hydrides is similar to that of the metal element. 
These hydrides all burn vigorously in air and react rapidly with 
water and less rapidly with alcohols, according to the equation: 


MH + HOH — MOH + H: or MH: + 2H20—> M(OH)2 + 2H: 


The hydrogen so evolved is not in as active a condition as that 
evolved by the parent metals (e.g., sodium) with water, and pri- 
mary saline hydrides are correspondingly less active reducing 
agents than the metals. At elevated temperatures where dissocia- 
tion occurs, the binary saline hydrides show reducing properties. 
Potassium hydride reduces carbon dioxide to potassium formate at 
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225° C. (H. Moissan, 1902). Calcium hydride reduce 
oxides to metals (titanium, zirconium, uranium, ete 
goo® C. (F. M. Perkin, 1907; P. P. Alexander, 1936) wi 
slightly dissociated, and reduces sulfates to sulfides 
well and F. C. Krauskopf, 1930). Sodium hydride is 
agent for Claisen and related condensations (V, L, Ha 
It rr been used as a hydrogenation catalyst (A, M, 
1935). 

Sodium, calcium and lithium hydrides have been { 
tion of hydrogen by reaction with water. Sodium 
molten sodium hydroxide has been used for remo 
from iron and steel. 

In general the saline secondary hydrides are powi 
agents. Lithium aluminum hydride (discovered ] 
Schlesinger and A. E. Finholt, 1947) has been wid 
the reduction to alcohols of such compounds as or 
esters, anhydrides, amides, nitriles, aldehydes, keton 
G. Brown and R. F. Nystrom, 1947). Examples of | 
tions are the following: 


NaH + CH,(COOC;H,)->H; + NaCH(COOGA 
NaBH, + 4(CH;)sCO>((CH,),CHO],NaB20,4 
+ NaBO, 


2LiAIH, + 4CHyCH.COOCH,->(CH,CH:CH20).Li 
(CH,0)LiAI9~ 5 2LiCl+-2AlCl,+4CH,CH,CH,0H 


sHCl 
2CH, CH; 


LiAIHy + 2CHyCN->(CHCHN):LiAl 745 >2CHiCE 


LiCl + AlCl, , 
LiAIH, + 4CH»=CH-CH,I——>4CH.=CH-CH + 


The solubility of lithium aluminum hydride in e 
benzene mixtures greatly increases its utility. Comp 
as quinones, Schiff bases, disulfides, acetylenes, arom 
densed ring systems, nitrocompounds, alkyl halides, 
silanes, epoxides, sulfonic acids, sulfonylhalides, 
derivatives, etc., have been reduced. Carbon to carbo 
bonds are unaffected unless conjugated with a carbonyl a 
group. Lithium borohydride is a similar but less poi 
versatile reducing agent, It is, however, soluble both in 
in primary amines which latter react with lithium alumi 
dride. Sodium borohydride (Schlesinger and H. C. Ba i 
has been used in aqueous solution for the reduction of 
and ketones to alcohols (S. W. Chaikin and W. G. B OW 
Sodium trimethoxyborohydride has also been used fo 
reductions (I. Sheft, 1944) and lithium tri-ż-buto: 
hydride for reduction of acid chlorides to aldehydes (A 
1956). Sodium borohydride in aqueous solution 
metal ions to free metals or borides. The reaction of 
with water is catalyzed by nickel or cobalt salts (presum 
the colloidal metals or borides) and by boric acid (H. 
1945). The latter combination has been used for h 
tion. Lithium borohydride reacts vigorously with 
inflaming. If the reaction is adiabatic, nearly 14 l. % 
hydrogen at 100° C. may be produced by 1 g. of the i 
Diborane and other dimeric and polymeric hydrides af 
most part, active reducing agents. Diborane is exceP™ 
active and frequently yields substitution as well as 
products, Aluminum hydride when freshly prel di 
same general fashion as lithium aluminum hydride. 
and aluminum hydride have been decomposed therma 
coatings of boron and aluminum on heated objects. 
been electrodeposited from an ethereal solution i 
chloride containing aluminum hydride (D. E. Cou 
Brenner, 1956). a 
The metallic hydrides react, in general, as expec 
independent properties of their components. ities 
tained via aqueous attack is reactive at least in pa 1 
fect reductions comparable to those obtained by d*i 
in dilute acids. The hydrogen obtained by the Seve 
highly active as in the case of the saline hydrides. °° 
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metallic hydrides are hydrogenation catalysts; e.g., Ti 
ZrHọ Metallic hydrides find uses in powder AAE a 
the preparation of metal sponge. 

Most of the covalent hydrides are relatively mild reducing 
agents. The instability of many members of this class makes their 
study difficult. Bismuth, lead and tin have been deposited in 
specular form by decomposition of the hydrides at or above room 
temperature (F. Paneth, 1925). Germanium hydrides have been 
studied in greater detail (C. A. Kraus, 1949). 

Preparation.—The most general method for preparing binary 
hydrides was first described in 1811 (J. L. Gay-Lussac, L. J. 
Thénard). It consists of heating a metal in pure hydrogen until 
absorption occurs, then cooling slowly. All of the binary saline 
and metallic hydrides may be prepared in this way, although agita- 
tion of the reaction mixture is required in the case of sodium and 
potassium hydrides and hydrogen at high pressure is required for 
magnesium hydride. Beryllium hydride has not been prepared by 
this method. Nearly all of the binary hydrides may be made by 
the action of atomic hydrogen, generated in a glow discharge, upon 
the metals or metal alkyls, etc. (Paneth, 1922; Schlesinger, 1931; 
E. Pietsch, 1933). This method is claimed to yield hydrides 
of tin, lead, bismuth, polonium, gallium, beryllium, thorium, silver, 
gold, thallium, tantalum, copper and boron. 

Reduction of metal oxides or halides at high temperature by cal- 
cium, calcium hydride, magnesium or aluminum in the presence of 
hydrogen has been used to prepare many hydrides; e.g., LiH, 
CaH», ZrH»., TiH, (Alexander, 1936). This method may be em- 
ployed even for thermolabile volatile hydrides, e.g., B2He, if these 
are removed rapidly from the reaction zone by a stream of hydro- 
gen (D. T. Hurd, 1949). 

Hydrogen evolved at the cathode during electrolysis of aqueous 
solutions is also active and has been reported to combine with 
many cathode metals. This method is useful for the preparation of 
most metallic hydrides but is obviously unsuited to the prepara- 
tion of water-reactive types. Many metals which do not form true 
hydrides may be supersaturated with hydrogen when used as cath- 
ode metals, mechanical disintegration sometimes occurring as a 
result, The plating of metals at potentials where hydrogen is also 
discharged usually leads to absorption of hydrogen. Thus freshly 
tate chromium contains many times its own volume of hy- 

rogen. 

Hydrolysis of borides, silicides, germanides by water, aqueous 
acids or nonaqueous acids, e.g., ammonium bromide prepared with 
liquid ammonia, has been used for the preparation of boranes, 
silanes and germanes (F. Jones, 1878; A. Stock, 1917; Hurd, 
1947), Copper hydride has been made by reduction of aqueous 
copper sulfate solutions with hypophosphite (A. Wurtz, 1844). 

One of the most elegant and versatile methods of preparing 
hydrides involves the use of alkali metal hydrides as starting 
reagents (Schlesinger, Finholt and H. C. Brown, 1946). Lithium 
aluminum hydride is prepared by reacting finely powdered lithium 
hydride with aluminum chloride in ethereal solution. Sodium 
borohydride is prepared without a solvent by reacting sodium 
hydride with methyl borate at 260° C. An excess of methyl borate 
yields sodium trimethoxyborohydride. In each case the product 
is leached away from the insoluble by-product: 

4LiH + AlCly>3LiCl + LAIH, 
(NaAlH,, LiGaHa, BHs similarly) 
4NaH + B(OCHs)s+3Na0CHs + NaBH, 
From these two hydrides many others may be prep: 
Metathetical reactions; e.g.: 


ared by 
NaBH, + Lic 22> NaCl + LiBH, 


3NaBH, + AIC],—bet—>3NaCl + Al(BHa)s 


3NaBH, + 4BF;— È > 3NaBi + 2B:Hs 


NaBH, + SnCl,—*2-—>{NaBCh] + SoH 


water 


LiBH, + (CH:)NF——-LiF + (CH,):NBHs 
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ether GeH,, 


LiAIH, + MX,——>LiAlX, + MH,(B2Ho, Als, Sia, 
SnHy, AsHs, SbHs, etc., similarly) 


LiAIH, + MR,->LiAIH3R + MH,(BeHs, MgH», ZnHa, 
CdH:, HgH: similarly) 


The latter two equations are schematic; X represents halogen, R 
represents an alkyl group (e.g., methyl) and M is a metal or met- 
alloid atom. Borohydrides of titanium, thorium, etc., have been 
prepared from the halides and aluminum borohydride (Hoekstra 
and J. J. Katz, 1948). Aluminohydrides and galliohydrides have 
been prepared by reacting alkali metal hydrides with the respec- 
tive alkyls, and several borohydrides may be prepared directly 
from diborane; e.g.: 


NaH + B(C:Hj)s>NaBH(C:He)s 
ZnH: + BsHs>Zn(BH4)2 


2Ga(CHs)s t 3B: —>2(CH;):GaBH, + 2B:HsCHs 


The preparation and structure of many substituted boron hydrides, 
especially amino derivatives, have been studied (A. B. Burg, 1950), 
including such compounds as NasHB(CHy)», [(CHg)2PBHe]s, 
(CH,)3PBH,, etc. Borazole, BsNgH,, is the parent substance of 
a number of related compounds (Schlesinger, 1950). See also 
ADSORPTION ; Boron ; HYDROGEN ; SILICON. 

Brsuiocrapny.—H, I. Schlesinger and A. B. Burg in Chemical Re- 
views, 31:1 (1942); A. E. Finholt, H. I. Schlesinger et al, in Journal 
of the American Chemical Society, 69:1199, 2692 (1947); A. Stock, 
Hydrides of Boron and Silicon (1933) ; E. Wiberg, FIAT Reviews of 
German Science, 1:126-166 (1948) ; H. J. Emeléus and J. S. Anderson, 
Modern Aspects of Inorganic Chemistry (1938) ; N. V. Sidgwick, The 
Chemical Elements and Their Compounds, vol. i (1950); D. P. Smith, 
Hydrogen in Metals (1948) ; R. P. Bell and H. J. Eméleus in Quarterly 
Reviews, 2:132 (1948) ; A. R. Ubbelohde in Proceedings of the Royal 
Society, A 1509, 295 (1937); A. Sieverts and A, Gotta in Zeitschrift 
fiir anorganische allgemeine Chemie, 172:1 (1928) ; F. Paneth and E. 
Rabinowitsch in Berichte 58:1138 (1925); C. A. Kraus in Journal of 
Chemical Education, 26:45 (1949); T. R. P. Gibb et al, in Journal 
of the American Chemical Society, 72:5365 (1950). For organic appli- 


cations see U. Solms, “Lithiumaluminium hydrid in der organischen 
Chemie,” Chimia, 5:25 (1951); W. G. Brown et al., in Journal of the 
American Chemical Society, 69:2548 (1947), 70:3738 (1948), 71:122 
(1949); V. L. Hansley in Chemical and Engineering News, 23:1332 
(1925). (T. R. P. G.) 

HYDROCARBON, in chemistry, a compound that contains 
only the elements carbon and hydrogen. Hydrocarbons are one of 
the most important groups in organic chemistry for three reasons: 
(1) they form a logical first step in the study of organic chemistry 
since they contain only two kinds of atoms and can be related 
systematically to other more complicated molecules; (2) they are 
available in very large quantities (e.g., in natural gas and petro- 
leum); (3) they are widely used in industry (¢.g., as fuels, lubri- 
cants, solvents, plastics, rubbers). 

In the hydrocarbons, except for free radicals such as triphenyl- 
methyl, carbon always has a completed valence of 4 and hydrogen 
has a valence of 1. Thus, in the structural formula for any hydro- 
carbon there are four bonds attached to each carbon atom (joining 
that carbon atom either to other carbon atoms or to hydrogen 
atoms) and one bond attached to each hydrogen atom, The join- 
ing of two atoms by one valence bond of each is described as a 
single bond. When two carbon atoms are joined by two valence 
bonds from each atom, the joining is called a double bond; three 
such bonds make a triple bond, The valences and bonds of hydro- 
carbons are exemplified in the following structural formulas: 


H HH H AA 

uta oe JE = e H—C=C—H 
4 ot a, yet 

Methane Ethane Ethylene Acetylene 


The two-dimensional representation above is commonly used 


since it is adequate for most purposes. The molecules themselves, 
however, are in general three-dimensional with the valence bonds 
of the carbon atom being arranged as if directed toward the corners 
of a regular tetrahedron. In some cases the three-dimensional 


—————— EO 
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characteristic can lead to alternative spatial arrangements of the 
atoms, and the determination of these configurations is of con- 
siderable importance. (See also CHEmistry: Organic Chemistry: 
Representation of the Structure of Organic Compounds.) 

Inasmuch as extremely different properties are associated with 
the single, double and triple bonds, it is conventional to make a 
subdivision of hydrocarbons on the basis of bond type. Those 
hydrocarbons that contain only single bonds are known as satu- 
rated hydrocarbons; those containing double or triple bonds are 
called unsaturated hydrocarbons. It is generally found that the 
atoms may be rotated more or less freely about single bonds but 
not about double or triple bonds. In the case of a double bond, 
there are two alternative arrangements of the atoms about the 
bond. For example, the following cis and trans configurations 
exist for 2-butene: 
CH; H 

< 

H CH, 

trans 


In the cis configuration, the methyl groups are on the same side 
of the double bond, whereas in the trans arrangement they are on 
opposite sides. With the triple bond, the configuration is linear 
and hence there is no possibility at this point for more than one 
structure. (See also ISOMERISM; STEREOCHEMISTRY, ) 

Nomenclature.—Hydrocarbon nomenclature, because of the 
large number of compounds involved and the overlapping of the 
identifiable characteristics of the compounds, always has been in- 
exact. Many of the unsystematic names still used once had sig- 
nificance, but this significance often has largely disappeared 
although the names remain, For example, in the early era of or- 
ganic chemistry saturated hydrocarbons were considered relatively 
inactive and hence were called paraffins (from Lat. parum affnis, 
meaning little activity). Although the name paraffin hydrocarbon 
is still commonly used, it is now known that paraffins are reactive 
under certain conditions, and they are more correctly identified by 
their systematic name of alkanes. For much the same reasons, 
the group of hydrocarbons still commonly called olefins is more 
correctly known as alkenes, and the acetylenes have the chemical 
name of alkynes. Trivial (common) names of individual com- 
pounds arose from the origins of the materials, from properties 
that they possessed or from whims of the investigators who first 
prepared the compounds, Sometimes a name takes on several dif- 
ferent meanings. Thus paraffin has the significance discussed 
above and also is used to designate a group of waxy hydrocarbons 
obtained from petroleum. 

General Structure.—Saturated.—It is in some ways conven- 
ient to start a discussion of hydrocarbons by considering the gen- 
eralized molecular formula for them as C,,Ho,4., where n is the 
number of carbon atoms in the molecule and x is an integer that 
may take on such values as +2, 0, —2 or —4. When x = 2, the 
structures are those of paraffin hydrocarbons. Thus CH, corre- 
sponds to methane, CyHy to ethane, CgHg to propane, etc. The 
number of ways in which the carbon atoms can be arranged in 
these molecules increases rapidly with n. When # = 1, 2 or 3, 
there is only one possible acyclic arrangement. At m = 4 there 
are two, at m = 7 there are nine, while at n = 20 there are more 
than 300,000. The two possible acyclic arrangements for n = 4 
and the three possible arrangements for = 5 are shown below, 
along with their names: 


H 
HyC—CH;—CH;—CHy mebo 
bu, 
n-butane isobutane 
ji CH: 
CH:—(CH:)r—CH, pone et Hic, 
CH; CH: 
n-pentane isopentane neopentane 


Saturated hydrocarbons of three or more carbon at 
be arranged in a cyclic manner; since they have two less 
atoms than acyclic paraffins, their generalized molecula 
is C,Hy,. They are called cycloparaffins, cycloalkaneg 
or naphthenes. The latter name is commonly used in 
chemistry since these compounds are obtained in the na 
tion of petroleum. 

Compounds such as -butane and »-pentane or isoh 
isopentane and the related compounds that can be fo 
them by adding a —CH,— group into the molecule are 
members of a homologous series. (In hydrocarbon ne 
the prefix normal, abbreviated as n, indicates a straight 
prefix iso, sometimes abbreviated as i, indicates a one 
branch at the end of a straight chain; and the prefix neo ing 
that at least one carbon atom is attached directly to fi 
carbon atoms. Considerable care should be exercised wi 
of these abbreviations since iso is sometimes used ini 
broader sense and the abbreviation nor also will be f 
latter is used to denote a simpler precursor of the material: 
it is prefixed.) The usefulness of the homologue concept 
on the fact that there is only a gradual change in prop 
tween adjacent members in such a series, and these propertie 
to approach a limit as the number of carbon atoms ing 
Consequently the behaviour of large groups of hydroca 
be predicted by determining the properties of a few hom 
each group. This generalization can be applied, how 
with a certain amount of care, but on the whole it is 
useful, 

In most cases, the boiling point, melting point and d 
crease as the number of carbon atoms increases and 
point decreases as the number of branch chains increases, 
standard conditions of temperature and pressure (25° G 
mm.), normal hydrocarbons of | to 4 carbon atoms 
those with 5 to 17 carbon atoms are liquids and those wi 
more carbon atoms are solids, The molecular weights ot 
carbons range from 16.043 for methane to several 
tain heavy synthetic polymers, É 

Unsaturated —When x = hydrocarbons have the 
C„Hon. It is apparent by referring back to the stru 
mulas of the paraffins that molecules corresponding to 
be obtained by removing two atoms of hydrogen from a 
of a paraffin and then joining together the two carbon al 
which the hydrogen atoms have been abstracted. If the t 
atoms involved are not adjacent to one another, ¢-8 at i 
ends of the chain, then this procedure leads to the cycloall 
(see above). If, however, the hydrogen atoms are rem 
adjacent carbon atoms, then this introduces a double | 
leads to compounds variously called olefins, alkenes or 
unsaturated compounds. The simplest member here ; 
C2H,. This process of hydrogen abstraction can, 0 Q 
repeated with x decreasing by 2 for each pair of hydr 
abstracted. In this way a great profusion of cone 
For the special case x = —2 there is the possibility 0 
all four hydrogen atoms from adjacent carbon atoms, 
a triple bond and leading to the acetylene (alkyne) s 
two double bonds may be formed, thus leading to ‘) 
diolefins. hydro 

It is also possible to remove the four atoms of hy‘ d 
to form a ring compound containing one double b 
cycloalkene, cycloolefin or cyclene, or to form a onic att l 
taining two rings; that is, a bicyclo compound. Cyclic 
called cycloacetylenes or cycloalkynes, and cyclic 
are known. 

(See also PARAFFIN HYDROCARBONS; O) ‘ing 

Aromatic.—It is thus possible to continue ahura ‘0 bu 
of hydrogen at a time and, particularly as # increas so 
increasingly complex structures. One noteworthy, o of | 
complicated, cyclic unsaturated hydrocarbons mPa 
matics. Here again the name is of historical significa hal 
is based on the fact that the first members examin 
be odorous. te penzent 

The first member of the aromatic series 1$ 
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CHo: Its structural formula is represented by a ring of six carbon 
atoms, each carrying one hydrogen atom. In order to distribute 
the carbon valences, the structure is often written with alternate 
single and double bonds between the carbon atoms. However, 
benzene does not display the reactivity usually associated with an 
unsaturated compound and instead is a relatively inert material in 
which all carbon atoms are equivalent; also, no differences can be 
found among the hydrogen atoms. The accepted concept is that 
in six-membered ring systems of this type interactions occur that 
tend to equalize all the carbon-to-carbon bonds (see RESONANCE, 
TueoRY OF) while also increasing stability. 

In fig. 1 the second formula for benzene is one often used to 
indicate this type of ring since its use avoids the need for locating 
the double bonds. 

The higher aromatics may be considered as being derived from 
benzene by the addition of side chains or by the fusing of one 
or more additional benzene rings. A few derivatives are shown 
in fig. 1, One word of caution should be given about these formu- 
las. It is common practice in organic chemistry to write struc- 
tural formulas with the hydrogen atoms omitted; it is under- 
stood that hydrogen atoms are to be imagined wherever they are 
needed to bring the valence of carbon to four. However, hexag- 
onal rings that represent unsaturated compounds, such as those 
in fig. 1, are quite different from this usage and are always to be 
interpreted as shown in that figure. If it is desired to write an 
abbreviated structure for a saturated compound, e.g., cyclohexane, 


H CH; 


| I 
ue? cH Hc7C*cH 
| or | or 
HCx¢_CH HC, CH CH; 
l 


H H m-Xylene 
Benzene Toluene (1,3-Dimethylbenzene) 
(Methylbenzene) 
Hi H 
H H 
or 
Boe 
Ho +H 
Naphthalene Anthracene 
FIG. I 


then a similar hexagon is used but the capital letter S is printed 
within the hexagon to indicate that it is a saturated structure and 
not an aromatic. 

Terpenes—The terpenes (g.v.) comprise a number of naturally 
occurring hydrocarbons. Turpentine, perhaps the best-known ex- 
ample, is composed principally of æ- and B-pinene. 


CH; CH: 

y H H: H 
i H: H: H: 
H H 

%—Pinene @-Pinene 


FIG, 2 


_ Light Absorption.—Most hydrocarbons are colourless; that 
is, they do not absorb light in the visible spectrum. However, if 
enough double bonds are introduced into the compound or if they 


ate introduced in certain arrangements, then absorption shifts into 
the visible and the compound becomes coloured. Two interesting 
the compound that 


examples of coloured hydrocarbons are azulene, 
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produces the blue colour in certain essential oils, and dimethyl- 
fulvene (orange). Azulene has the same molecular formula, 
C1oHs, as naphthalene but consists of a seven-member ring and a 
five-member ring instead of two six-membered rings. Dimethyl- 
fulvene, whose molecular formula, CgHyo, is the same as that of 
colourless m-xylene, is a derivative of cyclopentadiene, which 
also is colourless, 

Synthesis—Hydrocarbons have been synthesized in an enor- 
mous number of ways. In the laboratory the aim is generally to 
secure a pure product with some specific structure. The methods 
employed often involve establishing, by known synthetic methods, 
the correct arrangement of the carbon atoms for the desired struc- 
ture but with atoms other than hydrogen or perhaps with some 
extraneous groups present in the molecule. Then in subsequent 
operations these extraneous parts of the molecule are removed so 
that finally the desired hydrocarbon is secured. 

A number of hydrocarbons can be made from nonhydrocarbon 
sources, and several such syntheses are carried out commercially. 
It is possible, for example, to form compounds of a number of the 
metals with carbon and then to decompose these carbides with 
water or acid to yield a variety of hydrocarbons. Large quantities 
of acetylene are produced in this way from calcium carbide. Coal 
can be converted into liquid hydrocarbons in two ways. In one, 
coal is combined directly with hydrogen to form a liquid mixture 
rich in hydrocarbons. In the other, the coal is first burned to 
form carbon monoxide and then the carbon monoxide is reacted 
with hydrogen to form a mixture of materials; the reaction 
conditions can be controlled so that the product ranges from a 
mixture composed only of hydrocarbons to mixtures of oxygenated 
compounds. Since one hydrocarbon can be transformed into an- 
other, these syntheses have in principle made the whole range of 
hydrocarbons available, Because of high costs, however, these 
syntheses are economically attractive only in very special circum- 
stances. 

Natural Sources.—In nature the great sources of hydrocarbons 
are natural gas and petroleum, coal tar, and natural rubber in that 
order. Of considerably lesser importance are the essential oils. 
The two chief sources, natural gas and petroleum, differ in that 
natural gas consists mainly of hydrocarbons of low molecular 
weight while petroleum in general contains larger proportions of 
hydrocarbons of high molecular weight. 

Methane (q.v.) is the predominant constituent of natural gas 
and is easily obtained from it in a state of substantial purity. Its 
primary use is as a heating fuel since it is inexpensive and con- 
venient to use. Relatively small amounts are chlorinated to pro- 
duce chlorinated solvents, while large amounts are converted to 
acetylene by exposure for a short time to a high temperature. 
This transformation can be effected either by passing the methane 
over a highly heated refractory or by controlled combustion with 
a limited amount of oxygen so that the reaction 4CH4 + 302 —> 
2CH2 + 6H,O takes place. With careful control of the condi- 
tions, about 30% of the carbon originally present in the methane 
can be converted to acetylene. 4 

Acetylene in turn has become an important chemical. i Its use 
in the oxyacetylene torch is well known. As a chemical interme- 
diate, it is the raw material for the preparation of acetaldehyde, 
vinyl esters (chloride, acetate, etc.), acrylonitrile, chloroprene and 


important products. All of these derivatives are 
many other imp p! ae 


formed by the addition of the proper chemical reagent to 
lene molecule: 
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[0] 
HC=CH + mo SONA Acetaldehyde 
HC=CH + HCN——> H:C= CH—C=N Acrylonitrile 
cl H 
2HC=CH + HC > HC = def = CH: Chloroprene 


In the above reactions, the emphasis in general is on the triple 
bond of the acetylene and on the ability of other reagents to add 
to this bond. The triple bond also confers a relatively high degree 
of acidity to the hydrogen atoms adjacent to it; in consequence, 
acetylene forms metallic salts (often explosive), which in turn have 
been used for the synthesis of many other acetylene derivatives. 

Following methane, the next higher-boiling paraffin hydrocar- 
bons in natural gas are ethane and propane. Both materials are 
used as fuels and are decomposed by heat to yield the olefins 
ethylene and propylene, For butane and higher paraffin hydro- 
carbons, petroleum is the source. 

Petroleum Refining.—The operations of the petroleum and 
petrochemical industries, the major processors of hydrocarbons, 
are based on a consideration of the properties of the hydrocarbons 
involved as they relate to product demands. In the production of 
gasoline, for instance, the operation of the internal-combustion 
automobile engine is a determining factor. In the gasoline engine, 
a mixture of hydrocarbons and air is first sucked into the com- 
bustion chamber, This mixture is next compressed to about 
one-tenth its original volume and then is ignited by a spark. In 
consequence, a good gasoline must be able to withstand the increase 
in pressure and temperature during compression without igniting, 
and then when it is ignited by the spark it must burn smoothly 
and cleanly without detonation (knock). In the diesel engine, 
on the other hand, air is introduced first into the cylinder and is 
compressed to about one-twentieth its original volume. Diesel 
fuel is then sprayed as a liquid into this heated, compressed air. 
Here it is imperative that the fuel (1) ignite as soon as possible 
after it enters the cylinder and (2) burn smoothly and completely. 
Thus the requirements for these two types of engine are somewhat 
opposed since in the gasoline engine the fuel should resist ignition 
except when acted upon by a powerful source like a spark or flame 
while in the diesel engine the fuel should ignite very readily. In 
the case of continuous combustors such as those used in jet engines 
and furnaces, the need is for a fuel that burns cleanly without 
decomposing into sooty deposits. Here the ignition properties of 
the hydrocarbon fuels are less critical since a flame is continuously 
present. The materials that are actually produced as engine fuels 
represent compromises dictated by economics. In all cases proper 
mechanical design of the combustion device itself materially im- 
proves the performance of many fuels. 

Gasoline.—As fuels for the internal-combustion automobile en- 
gine, hydrocarbons rank in the following order: paraffin hydro- 
carbons with considerable chain branching, extremely good; 
aromatics, good; olefins, fair; straight-chain paraffins, poor. As 
diesel fuels, the straight-chain paraffins are among the best and the 
higher aromatic hydrocarbons are among the poorest. 

In order to produce the maximum possible amount of high- 
quality gasoline (¢.v.) the refiner subjects hydrocarbons to a num- 
ber of chemical and physical actions. Portions of the crude pe- 
troleum that boil at temperatures higher than the boiling point 
of gasoline are cracked thermally or catalytically to bring them 
into the gasoline range. In thermal cracking the material is sub- 
jected to a temperature of about 1,000° F. (538° C.) at elevated 
pressures. This has the effect of breaking larger molecules into 
smaller olefins and paraffins and some aromatics. In this thermal 

process the change is largely one of simple cleavage of molecules 
and consequently the gasoline is relatively poor in branched struc- 
tures and in aromatics. In catalytic cracking, the feed is passed 
over a catalyst (commonly alumina silica) at around 900° F. 
(482° C.) under a few pounds of pressure. In this case extensive 
rearrangement and dehydrogenation take place so that both 
branched structures and aromatics are found in abundance. . The 
cracking processes work on a wide boiling fraction of the crude; 
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certain other processes that are almost if not actually theni 
processes have been developed that are applied to relatively n 
row fractions. For example, in order to secure isobutane fe 
alkylation, large quantities of normal butane are ionen i 
passing the material over an aluminum chloride type e 
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In relation to gasoline production, alkylation refers to the reac. 
tion between isobutane and an olefin in the presence of an acidic 
catalyst to give branched-chain paraffins. Thus when isobutane 
is reacted with 2-butene a mixture of saturated hydrocarbons par. 
ticularly rich in 2,2,4-, 2,3,3- and 2,3,4-trimethylpentane is pro. 
duced, In practice, the proportions of the products vary and arg 
not equal. i 
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Production of Aromatics—The refiner also uses catalytic 
processes to increase the production of aromatics, These prot- 
esses generally involve taking a selected fraction from the crude 
and passing it over a platinum-containing catalyst. The initial 
feedstock is selected so that it contains suitable precursors for 
making benzene, toluene, the xylenes and the other aromatics up 
through about the 10-carbon range. Under the conditions of 
reaction, the rings containing 5 carbon atoms are enlarged to 6 
and hydrogen is split off from the 6-carbon rings to give the aro- 
matic nucleus, In this process very large quantities of hydrogen 
are produced and in consequence the further processing of 
hydrogen has become an important subsidiary operation of | i 
leum refining. The lower aromatic hydrocarbons, in pies 
being used as gasoline components, have been used as oleae 
many years, Coal tar distillates originally served as the eos j 
of these materials, but petroleum sources came to be use ey 
mand increased. In general, the aromatics are recovered ioe 
processes as extractive or azeotropic distillation and s 
freezing. I6 
Olefins.—As indicated above, very large quantities of viel 
olefins—e.g., ethylene, propylene, butylene—are availal ae ately bY 
petroleum refining industry and also are made delil yess Ba 
pyrolysis of selected paraffin hydrocarbons. Thee hi 
become the basis for the extensive modern patrosham ws 
From the standpoint of the chemistry involved, it Sa jn the 
most uses of olefins take advantage of the 
molecule to react it with other chemical reagents. 4 
however, the double bond is left intact and use is ma te 
that the hydrogens on a carbon atom next to the an princi ‘ 
unusually reactive. In the case of ethylene (q.v); f of a mole 
chemical derivatives include ethanol from the mice «oct oxida 
cule of water to the double bond; ethylene oxide, y th benen 
tion using a silver catalyst; ethylbenzene by reaction us polymets 
in the presence of aluminum chloride; and vario P 
Typical ethylene reactions are the following: 
H:C=CH: + H:0—— HsC—CH20H th 


(0) 


Ag ZN, 
H:C=CH: + $0:——> H:C CH eth 


ne prod 
e the prot 
When water is added to the double bond of popi i ee 
uct is isopropyl alcohol, which in turn is used to Pll. coup Ja 
many derivatives. The hydrogen atoms in the pe bond 
propylene are activated by the presence of er ot an 
advantage is taken of this fact to react propy‘€ í 


anol 


ylene oxide 7 


HYDROCELE—HYDROCEPHALUS 


temperature with chlorine so that the reaction that occurs is chlori- 
nation of the methyl group rather than addition to the double bond 
(the latter predominates at low temperatures) : 


Cl H 
hot | 
HsC—CH =CH2 + Clh——> H2C—C=CH2 + HCI allyl chloride 
Cr ch 
cold lass 
H3C—CH= CH2 + Ckh——>H3C—CH—CH? propylene dichloride 


Allyl chloride was used in the key step to the first commercial 
synthesis of glycerol (g.v.). Oxygen also will attack the methyl 
group of propylene at elevated temperatures over an appropriate 
catalyst such as copper oxide. In this case, acrolein is produced: 


HsC—CH=CH2 + ebactoualh ts CH2 + H:0 
acrolein 
This reaction serves as the basis for another commercial synthesis 
of glycerol. 
The butylenes undergo reactions similar to those already de- 
scribed for ethylene and propylene. In addition, butylene can be 
dehydrogenated to give butadiene: 


TT cml 
| 

HsC—C = C—CH;——> BC =C—C=CH: + Hz 
butadiene 


Dehydrogenation is commonly ¢arried out with other hydrocar- 
bons, Ethylbenzene, for example, is dehydrogenated to give 
styrene. Both butadiene and styrene are used in the production 
of plastics and synthetic rubbers. 

(See also PerroLeum: Refining.) 

Heavy Polymers.—The polymers of hydrocarbons of high 
molecular weight deserve special mention, The two best-known 
examples that occur in nature are rubber and gutta-percha. These 
two hydrocarbons have very high molecular weights and consist of 
linear multiples of the following basic units: 
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It will be observed that the only signific 
formulas is the arrangement of the carl 
bond. In rubber, the chain or backbone 
and leaves the double bond on the same side. The gutta-percha 
chain, however, enters and leaves on opposite sides. This differ- 
ence in structure causes the one material to be rubber and the 


other a horny plastic. : yi 
For a Be of years processes have been available by which 

a large number of olefin molecules can be joined together to give 
high molecular weight hydrocarbon polymers with useful mechani- 
cal properties, Ethylene, for example, can be made to combine 
With itself to produce polyethylene. Similarly, styrene can be 
Polymerized to give polystyrene, and three parts of butadiene can 
condensed with one part of styrene to give synthetic rubber. In 
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a later development called stereospecific polymerization, the poly- 
mers synthesized closely resemble the corresponding natural ones 
In the case of rubber and gutta-percha, for example, it is possible 
to start with isoprene (2-methylbutadiene) and prepare a polymer 
that is rubberlike, alchough decidedly inferior to natural rubber, 
and that structurally resembles a mixture of the units found in 
peer rubber and gutta-percha along with certain other struc- 
ures. 

However, recently it has been found possible to control the 
polymerization of isoprene so as to secure the same ordered 
structure that is found in natural rubber, thereby producing the 
so-called synthetic natural rubber. This stereospecific polymeriza- 
tion is carried out with either a lithium or an aluminum-titanium 
catalyst. Similarly, starting with butadiene, stereospecific poly- 
mers have been produced that correspond to natural rubber with 
the exception that the methyl groups are missing from the chain, 
The structure of stereospecific polymerized propylene may be 
visualized as follows: 
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While there are no double bonds in the molecule, nevertheless 
every other carbon atom does carry one methyl group and one 
hydrogen atom. If the backbone chain of this polypropylene is 
visualized as a long zigzag in a plane, then these hydrogen and 
methyl groups lie above and below the plane of the backbone. 
The possibility thus exists that successive methyl groups may be 
distributed randomly on either side of the plane or they may be 
arranged systematically so that all lie on the same side of the plane 
or alternate between sides. Thus optimum properties are pro- 
duced. 

See also separate articles on many of the compounds mentioned, 
e.g., ETHANE; PROPANE; and references under “Hydrocarbon” in 
the Index. (T. W.E.) 

HYDROCELE, the medical term for any collection of fluid 
other than pus or blood in the neighbourhood of the testis or 
cord. The fluid is usually serous. Hydrocele may be congenital 
or arise in the middle-aged without apparent cause. The hydrocele 
appears as a rounded, fluctuating translucent swelling in the scro- 
tum, and when greatly distended causes a dragging pain. It may be 
treated and cured by surgical procedures. 

HYDROCEPHALUS is a condition, either developmental or 
acquired, in which there is an abnormal accumulation of the body 
fluids within the skull. The congenital form is often associated 
with other developmental anomalies of the spine and spinal cord. 
The acquired variety usually results from some inflammatory dis- 
ease such as meningitis but may occur also as a result of tumours 
and other obstructions, The immediate cause of hydrocephalus is 
some interference with the circulation of the fluids in and around 
the brain, Two varieties are often mentioned, internal and ex- 
ternal, In the former the ventricles of the brain become more 
or less distended with cerebrospinal fluid, which compresses the 
brain and interferes with its function, In the latter fluid ac- 
cumulates in the arachnoid spaces on the outer aspect of the brain; 
this also compresses the brain. 

The two varieties are frequently combined. In most instances 
the condition is progressive, associated with enlargement of the 
head and separation of the sutures and fontanels of the skull; 
mental retardation also results. The shape of the face and head, 
sometimes referred to as Marshall Hall’s facies, is characteristic. 

When a fetus is afflicted with this disorder, the size of the head 
may cause serious complications of labour. The condition, how- 
ever, can be recognized during the prenatal period by X-rays and 
other diagnostic means, and the situation handled satisfactorily as 


far as the mother is concerned. i i 
No medical or radiologic treatment is of benefit, except in those 
cases in which the condition results from a radiosensitive tumour. 
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Various methods of surgical treatment have been tried, with a 
certain amount of success, especially by the use of a “valve” to 
drain the excess fluid directly into the blood stream. 

(F. L-A; X.) 

HYDROCHARITACEAE, a family of chiefly aquatic 
plants belonging to the order Hydrales (Butomales) and including 
such commonly cultivated aquarium plants as the waterweed or 
water thyme (Elodea), eelgrass (Vallisneria), frogbit (Hydro- 
charis and Limnobium) and water soldier (Stratioides). The 
plants are rooted in mud, sometimes becoming free-floating. The 
leaves are diverse; they are either basal and wholly submersed or 
with blades emersed, or bladeless and borne in whorls along the 
stem and wholly submerged. 

The flowers are enclosed in a spathelike structure in the leaf 
axils, regular, usually unisexual with the sexes on different plants, 
rarely in the same flower. The male flowers number one to several 
in a spathe, the female ones are usually solitary. The perianth is 
in two or one series, the outer series three, rarely two, green, not 


(A) HUGH SPENCER, (B) MILO WILLIAMS 
TWO SPECIES OF HYDROCHARITACEAE: (A) EELGRASS (VALLISNERIA); 
WATERWEED (ELODEA OR ANACHARIS) 
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overlapping, the inner three, two or none, overlapping in bud and 
petallike, often borne on an elongate tubelike extension of the 
receptacle (hypanthium). The number of stamens may range 
from three to many. The ovary is inferior (below the perianth 
and stamens) and is one-celled with several seeds on the ovary 
wall. The fruit is leathery. 

This is a family of plants of diverse habit held together by the 
inferior ovary, spathelike involucre and elongate tubelike recep- 
tacle and parietal placentation. 

See John Hutchinson, Families of Flowering Plants, vol. ii, pp. 22- 
32 (1926-34); H. L. Mason, Flora of the Marshes of California, pp. 
119-123 (1957). (H. L. Mx.) 

HYDROCHLORIC ACID AND HYDROGEN 
CHLORIDE. Hydrogen chloride, a compound containing the 
elements hydrogen and chlorine, is a gas under ordinary condi- 
tions. The name hydrochloric acid was formerly applied to both 
the gas and its solution in water, but later practice favours the 
restriction of the term hydrochloric acid to the aqueous solution. 

Hydrogen chloride and hydrochloric acid, like coal tar, were 
considered troublesome waste products before they became indus- 
trially important. In the 19th century manufacturers of soda ash, 
under attack because of the noxious fumes discharged from their 
chimneys, worked out a process for converting it into liquid form; 
the resultant hydrochloric acid was dumped at seaʻuntil a method 
was found for utilizing it in the manufacture of chlorine, which 
was much in demand for bleaching. 

Hydrochloric acid is present in the digestive juices of the hu- 
man stomach. Excessive secretion of the acid causes gastric 

ulcers; a marked deficiency of it impairs the digestive process and 
is sometimes the primary cause of deficiency anemias. (See GAs- 
TRIC AND DUODENAL ULCER; ANEMIA.) 

The acid was first mentioned by Johann Rudolf Glauber in 1648, 
while the gas was first prepared by Joseph Priestley in 1772. The 

composition of hydrogen chloride was elucidated by Sir Humphry 
Davy in 1810. Having first shown that chlorine is an element, 
Davy demonstrated that hydrogen chloride contains only hydrogen 


HYDROCHARITACEAE—HYDROCHLORIC ACID 


and chlorine, for, on causing the gas to react with sodium 

potassium, he obtained only hydrogen and the chloride tS 
metal. Previously the gas, then known as muriatic ai s 
assumed by Claude Louis Berthollet and Antoine Lavoige h 
contain oxygen. 

Preparation.—Hydrogen chloride may be formed by the co 
bination of chlorine and hydrogen with no change in volu 
Hy + Cl —> 2HCI. The reaction is accompanied by the evil 
of 22 kilocalories of heat per gram mole of HCl and the cha 
is stable, being only 0.2% decomposed at 1,550° C. A mixture of 
hydrogen and chlorine may be kept at room temperature without 
apparent reaction. Exposure to sunlight causes an explosive te. 
action that also occurs when the gases are heated to 250° C, 
The reaction appears to be hastened by moisture. With well-dried 
gases it has been found that only 80% reacts in ten minutes at 
450° C. A stream of burning hydrogen continues to bum witha 
steady flame in chlorine and vice versa. The reaction may be 
brought about also by igniting the two gases after they are brought 
together in a blow torch. 

Hydrogen chloride is prepared both on a laboratory and on an 
industrial scale by the reaction of a chloride, generally that of 
sodium, with concentrated sulfuric acid. At moderate tempera- 
tures only half of the hydrogen from the sulfuric acid reacts, 
hydrogen chloride is evolved and a residue of sodium bisulfate 
remains: NaCl + H.SO,— NaHSO, + HCl. At a temperature 
of 500° C., two molecules of hydrogen chloride per molecule of 
sulfuric acid may be obtained, the residue being sodium sulfate 
(salt cake), 2NaCl + HSO, —> Na SO, + 2HC1: This reaction, 
which was employed in the Le Blanc process for the manufacture 
of sodium carbonate (see ALKALI MANUFACTURE), provided mote 
hydrogen chloride than could be utilized as hydrochloric acid and 
much of it was consumed in producing chlorine. With the advent 
of cheaper chlorine the relative positions of chlorine and hydro: 
chloric acid were reversed and considerable hydrochloric add 
thereafter was made from chlorine. 

Hydrogen chloride is produced by the hydrolysis of some chlo- 
rides. Phosphorus trichloride hydrolyzes completely at room 
temperature (PCI, + 3H,O0—» HPO, + 3HCI) to phosphorous 
acid and hydrogen chloride. At elevated temperatures magnesium 
chloride is hydrolyzed by steam (MgCl; + H:0>Mı in 
2HC1). A convenient way to prepare hydrogen chee 
the laboratory is to drop concentrated hydrochloric aci re 
concentrated sulfuric acid. Hydrogen chloride is also a Rie te 
of the chlorination of many organic substances and this has 
come an important source. , 7 hydrogen 

Hydrochloric acid is prepared by dissolving gaseous Ae he 
chloride in water. The solubility of the gas is less at hig a 
peratures and consequently provision must be made to asi 
considerable amount of heat produced when the gas glass oP 
Because of the corrosive nature of the acid, ceramic Or sat 
paratus is commonly used. Tantalum is the most nF alan 
the metals to corrosion in the presence of hydrochloric $? hydro 
although expensive, is employed to some extent. ANA eroi 
chloric acid is colourless. The yellow colour of som ocho 
products is caused by iron and other impurities. Y aah 
acid is usually marketed as a solution containing 
hydrogen chloride by weight (18-22 Baumé), PERE of hydro- 
as concentrated hydrochloric acid. The concentit ting 1! 
chloric acid may be approximately calculated by sut der bY 200. 
from its specific gravity and multiplying the aA 10 contains 
For example, hydrochloric acid of specific gravity ig hydro 
200 X .10 = 20% by weight of HCI. Anhydrous a 
chloride in steel cylinders is available, but bocapii ea 
pressure is about 50 atm. at ordinary temperatitt’ gt chlo 
expensive containers are required and the use of hy! 
tide in this form is limited. lecular weil 

Properties.—Hydrogen chloride has a molec! hing 2 
36.460. It is a colourless gas of strong odour, wog 85° Co 
per litre at 0° C. and 1 atm. The boiling point 1S < 3e Ç.4 
freezing point —114° C., the critical temperati) has simil 
critical pressure 90 atm. Deuterium chloride (t freedi pot 
properties but its boiling point is 3° lower and its 
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1° lower. The heat capacity at constant pressure at T° Kelvin 
is 6.70 — 0.84 X 10~8T cal. per g. mole. At 25° C. the free 
energy is —22.690 cal./mole, the entropy 44.5 cal./mole/degree. 
The gas is very soluble in water; at 20° C. water will dissolve 477 
times its own volume of hydrogen chloride. Because of its great 
solubility the gas fumes in moist air, forming a mist of hydrochloric 
acid. The solubility does not follow Henry’s law. While at 20° C. 
hydrogen chloride at 760 mm. pressure is in equilibrium with a 
solution 42% HCl by weight, the pressure is less than 0.1 mm. 
over a 15% solution. The solution of one mole (36.460 g.) of 
gaseous hydrogen chloride in a large amount of water is accom- 
panied by the evolution of 17.63 kilocalories of heat. At 1 atm. a 
solution 20.24% by weight HCl has the maximum boiling point 
110° C., and boils without change in composition. On boiling acids 
of either greater or less strength than the constant boiling mixture, 
the composition of the liquid approaches 20.24%. Since the com- 
position of the constant boiling, or azeotropic, mixture depends 
upon the atmospheric pressure, it is not considered a chemical 
compound. However, at low temperatures solid hydrates of hy- 
drogen chloride may be crystallized from the concentrated solution, 
Although liquefied hydrogen chloride and solutions of the gas in 
nonpolar liquids are extremely poor conductors of electricity, the 
aqueous solution is a good conductor, At 25° C., the equivalent 
conductance of 0.1 normal hydrochloric acid is 389.8, and the 
limiting equivalent conductance 426.1 reciprocal ohms. Thus, hy- 
drochloric acid is a strong electrolyte. The extensive dissociation 
in aqueous solution is attributed to the formation of a hydrated 
hydrogen (hydronium) ion, HCI + H0 > H,O+ + Cl-, this re- 
action being essentially complete in dilute solution. 

Gaseous hydrogen chloride reacts with active metals and their 
oxides, hydroxides and carbonates to produce chlorides. With 
ammonia gas it forms fumes of ammonium chloride, NH3 + 
HCl—> NH,Cl. These reactions occur readily only in the presence 
of moisture, Completely dry hydrogen chloride is very unreactive. 
The reactions of hydrochloric acid are those of the hydrogen and 
chloride ions, both probably hydrated in solution. Some of the 
reactions of hydrochloric acid that may be attributed to the 
hydrogen ion are: reactions with metals in which hydrogen gas is 
displaced; e.g., with zinc (Zn + 2H* + 2Cl- > He + Zn** + 
2CI-); with oxides or hydroxides that are neutralized with the 
formation of water; e.g., with calcium hydroxide [Ca(OH)2 + 
2H+ + 2Cl- —> Ca?+ + 2CI- + 2H,0]; with salts of weak 
acids in which the weak acid is displaced; ¢.g., with iron sulfide 
(FeS + 2H*+ + 2C17 > Fe2+ + 2Cl> + HS). Some of the 
many uses of hydrochloric acid as a laboratory reagent, ¢.g., the 
Preparation of metallic chlorides, hydrogen sulfide, sulfur dioxide 
and carbon dioxide, and the use of a standardized solution of hydro- 
chloric acid in the volumetric determination of alkalis, are sug- 
gested by the examples above. p 
y Exposure to as little as 0.1% by volume hydrogen chloride gas 
in the atmosphere may cause death in a few minutes, but concen- 
trations of 0.001% to 0.005% may be tolerated for several hours 
without injury. Concentrated hydrochloric acid causes burns and 
infammation of the skin, but dilute acid is relatively harmless. 
Chloride ion is, of course, harmless, being normally present to 
the extent of 0.25% in human blood and 0.1% to 0.2% as hydro- 
chloric acid in the gastric juices. i 

The chloride ion is colourless, extremely stable in solution and 
only oxidized to chlorine by very strong oxidizing agents such as 
manganese dioxide, dichromate ion and permanganate ion. With 
manganese dioxide the reaction is: MnOa+ 2C +4H* > 
Mn?+ 4 Cl, + 2H,0. This and similar reactions also consume 
hydrogen ions and hence take place more readily in strongly acid 
Solution, ae 

The limiting equivalent conductance of the chloride ion in water 
at 25° C, is 76.3 reciprocal ohms. In crystals the chloride ion 
has a radius of 1.81 A. Chlorides of the alkalis and alkaline earths 
Possess the ionic type of crystal, with high melting points and 
low volatility. Passing toward the less metallic elements, the 
chlorides become more volatile and the bonding tends toward the 
covalent type. Sodium chloride boils at 1,465° C., magnesium 
chloride at 1,418° C., aluminum chloride at 180° C., and silicon 
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chloride at 57° C. Chlorides are, with the exception of silver, 
mercurous, lead, cuprous and palladous chlorides, soluble in water. 
The chlorides of nonmetallic elements are, however, generally 
completely hydrolyzed in water, and many metallic chlorides such 
as aluminum chloride cannot be recovered in anhydrous condition 
from solution. On removal of water, hydrogen chloride formed 
by partial hydrolysis is also lost, hydrolysis becomes complete 
and only the oxide or hydroxide is obtained. A few chlorides 
such a bismuth chloride hydrolyze to insoluble basic chlorides; 
e.g., BiOCI. 

The chloride ion enters into many complex ions (see Co- 
ORDINATION CoMPoUNDS); ¢.g., chloroplatinate (PtClę?™) and 
chloraurate (AuCl,~). Chloroplatinic acid, HyPtCl,, finds ap- 
plication in analytical chemistry because its potassium salt is one 
of the least soluble salts of that metal, The solubility of cuprous 
chloride in hydrochloric acid, of gold in aqua regia and a number 
of other reactions are attributed to the formation of stable com- 
plex chloride-containing ions. For the same reasons, oxides that 
dissolve with great difficulty in other acids of equal strength dis- 
solve readily in strong hydrochloric acid. Iron rust (ferric oxide) 
is readily dissolved by hydrochloric but not by sulfuric or nitric 
acid. This reaction accounts for the industrial use of hydro- 
chloric acid to clean the surface of iron or steel preparatory to 
tinning. In industry large amounts of hydrochloric acid also are 
used in preparing both organic and inorganic chlorides. (For 
chlorides of industrial significance see CHLORINE.) 

Analytical.—Hydrochloric acid may be quantitatively deter- 
mined by titration with a standard base or by the measurement 
of the amount of chloride present. For dilute solutions the con- 
centration of hydrogen ions is also an adequate measure of the 
total acid (HCl) present. The chloride ion is determined gravi- 
metrically by precipitation as silver chloride, which is dried and 
weighed. It may be determined volumetrically by titration with 
a standard silver nitrate solution using potassium chromate as 
indicator (Mohr method); or by the addition of an excess of 
standard silver nitrate solution and titration of the excess silver 
ion by standard thiosulfate solution with ferric ion as indicator 
(Volhard method). Qualitatively, chloride ion is distinguished 
from bromide and iodide ions by the white colour of silver chloride, 
silver bromide and silver iodide being yellow; also, silver chloride 
is soluble in dilute ammonium hydroxide while the other two are 
not, A chloride also forms volatile brownish-red chromyl di- 
chloride (CrO.Cl,) when heated with a dichromate and concen- 
trated sulfuric acid; neither bromides nor iodides react in this way. 

See also references under “Hydrochloric Acid and Hydrogen 
Chloride” in the Index. 

Brotrocraruy.—J.. W. Mellor, A Comprehensive Treatise of In- 
organic and Theoretical Chemistry (1927) ; Leopold Gmelin, Gmelins 
Handbuch der anorganischen Chemie, 8th ed. (1927); R. E. Kirk and 
D, F. Othmer (eds.), Encyclopedia 0f Chemical Technology, vol, 7 
(1951) ; M. C. Sneed et al. (eds.), Comprehensive ia iy E ND? 

l. iii (1954). oP. S 
"o HYDROCORTISONE: see Hormones: Vertebrate. 

HYDROCYANIC ACID, also known as prussic acid or 
hydrogen cyanide, is a highly volatile, colourless, extremely poi- 
sonous liquid. It was discovered in 1782 by C. W. Scheele, who 
obtained the compound from Prussian blue. Hydrocyanic acid 
(HCN) and its compounds are used for many chemical processes, 
including fumigation; the casehardening of iron and steel; electro- 
plating; and the concentration of ores. The acid is employed in 
the preparation of acrylonitrile, which is used in the production of 
acrylic fibres, synthetic rubber and plastics. In some states of 
the U.S. the legal method of inflicting capital punishment is by 
dropping pellets of cyanide into sulfuric acid, thus releasing 
hydrocyanic acid gas, which causes death when inhaled. C apices 
are the salts of hydrocyanic acid, In variable but generally sma 

ions hydrocyanic acid is widely distributed among plants 

ST ee a sides; ie., in combination with sugars. 
pea? vhich is present in bitter almonds, is an example of 
Aygin a ds hydrocyanic acid upon hydrolysis. 
Toxic Action.—Hydrocyanic acid is highly toxic heayes iF 
inhibits cellular oxidative processes. Acute ai bagi 
cyanic acid or the cyanides is manifested by dizziness, 1 
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staggering and loss of consciousness. Death ensues rapidly if 
lethal quantities are absorbed through ingestion of the cyanides 
or through the inhalation of HCN gas in sufficient amounts. In 
sublethal poisoning recovery is usually complete within a few 
hours and there are no permanent aftereffects. In sublethal doses 
the CN radical is rapidly detoxified by the body through combina- 
tion with sulfur to form nontoxic sulfocyanides. Man can with- 
stand 50-60 parts of HCN per 1,000,000 parts of air for one hour 
without serious consequences, while exposure to concentrations of 
200-500 parts per 1,000,000 parts of air for 30 minutes is usually 
fatal. 

First-Aid Treatment for Cyanide Poisoning.—Carry pa- 
tient to fresh air and have him lie down and keep warm. Call a 
physician. Treatment must begin immediately since the poison 
acts rapidly, If the patient is breathing, break a vial of amyl 
nitrite in a cloth and hold lightly over the nose for not more than 
15 to 20 seconds, or have him inhale aromatic spirits of ammonia. 
Repeat every five minutes for 25 minutes if necessary. If the 
patient has stopped breathing give artificial respiration until 
breathing starts; then administer amyl nitrite as above. 

If cyanides have been swallowed and the patient is conscious 
give one pint of 59% sodium thiosulfate solution (or soapy water 
or mustard water) by mouth every 15 minutes until vomiting 
occurs. Never give anything by mouth to an unconscious person. 
p-Aminopropiophenone, administered orally, also is an antidote. 

Pest Control—The use of hydrocyanic acid for the control of 
insect and other pests became widespread after D, W. Coquillet 
first employed the compound in 1886 for the control of scale in- 
sects on citrus trees in California. Hydrocyanic acid is used ex- 
tensively as a fumigant for the control of insects in stored goods, 
of household and agricultural pests and of insect and rodent pests 
occurring in ships and railway cars, and for a variety of other 
purposes, The liquid is available in steel cylinders for shipment 
over long distances. A product consisting of hydrocyanic acid 
absorbed in wood-pulp disks or in granular diatomaceous earth in 
sealed tins is also available, 

Periodic general fumigation of flour mills has become common 
practice in the U.S. Liquid in cylinders is used for this purpose. 
It is sprayed at each floor from special spray nozzles attached 
to a permanent piping system or to rubber hose reaching all parts 
of the floor. The liquid is ejected with compressed air. This 
method of application is also utilized in the fumigation of other 
large buildings and ships. The most effective and economical 
method of flour-mill fumigation consists of injecting the liquid 
into the various machines, thus producing the highest concentra- 
tion of the fumigant at the sources of infestation. An elaborate, 
permanent machinery piping system forms an essential part of 
this method. 

The pressure of demand for effective measures directed at the 
prevention of insect damage to stored goods led to the develop- 
ment of vacuum fumigation technique. Specially constructed 
large cylindrical or rectangular airtight chambers are used for 
this purpose. The commodities to be fumigated are introduced 
into the chamber on special trucks, the chambers are sealed tight 
and evacuated and the hydrocyanic acid is then injected in the 
form of vapours. The doses required may vary, according to the 
commodities fumigated and the magnitude of the load, between 4 
and 3 Ib. or more per 1,000 cu.ft. of space. 

A convenient method for fumigating dwelling houses and com- 
mercial establishments of moderate size utilizes disks of wood 
pulp impregnated with liquid hydrocyanic acid. The disks are 
contained in sealed metal cans that are opened with a special cut- 
ter just before fumigation begins. The disks are scattered evenly 
throughout the building on heavy paper placed on the floor. 

The introduction of calcium cyanide made possible the satis- 
factory solution of a number of difficult pest-control problems. 
The mode of action of this product depends upon its reaction with 
the moisture in the atmosphere, generating vapours of hydrocyanic 
acid. 

destruction of burrowing animals such as rats, rabbits, ground 
hogs, etc. It is also one of the best fumigants for the control 
of ants and termites in their nests, A granular form is best suited 


In the finely ground form it is an effective agent for the - 
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for this purpose; it is applied on the walks in a thin layer inoun. 
tities corresponding to $ to 4 oz. per 1,000 cu.ft. of space, ea 

cation is begun an hour after sunset and the house is all 4 
to remain closed overnight. The temperature within the a 

should be rising and preferably between 15° and 21° (es (60° af 

70° F.) and the air should be calm. Several applications at weekly 

intervals are recommended. An important use of calcium cyanide 

is in the fumigation of grain in storage, for which a granular form 

of the product is used. It is applied to the grain at a Controlled 

rate by a special device at the time the grain is run into the bin, 

A dosage of 10 to 20 Ib. per 1,000 bu. of wheat gives Satisfactory 

control of insects without damage to the grain. (See also Fou. 

GATION.) 

Casehardening.—Casehardening, or surface hardening, of iron 
or steel articles by immersion in a fused cyanide bath came into 
general use, especially in the United States and Canada, after the 
process was introduced in 1910, The bath material usually consis 
of 60% sodium cyanide mixed with other salts such as sodium 
carbonate or sodium chloride. It is fused in mild steel or 
chromium-steel pots and the temperature is raised above 760° C, 
The cyanide gradually decomposes and the resulting carbon com- 
bines with the metal and penetrates into it. The rate of pene- 
tration of carbon into mild steel is about 0.01 in. per hour and 
about 50% greater when nickel steel is used. Casehardening 
usually implies a case depth of 0.015-0.060 in.; cases of smaller 
depth, in some instances only 0.005 in. thick, are produced for 
surface hardening. Sodium cyanide is added to heat-treating 
baths to prevent decarburation of the treated pieces. A concentra- 
tion of 10% is usually regarded as sufficient for this purpose, but 
lower or higher concentrations may be used in connection with 
low and high carbon steels. (See also SuRFACE HARDENING: 
Carbonitriding and Cyaniding.) è 

Electroplating.—A solution containing the double cyanide of 
sodium and silver, NaAg(CN)>, or the corresponding potassium 
salt, and a molecular excess of the alkali cyanide is used for elec: 
troplating metal articles with silver. After its surface has been 
thoroughly cleaned, the article to be plated is suspended in the 
solution so that it hangs a few inches from a sheet of silver. i 
article to be plated is made the cathode, the silver the anode an 
a direct current is passed through at a rate of three amperes Pét 
square foot of surface. As electrolysis proceeds, the silver an 
gradually dissolves, and an equal quantity of the metal is 
posited out of the solution upon the surface of the article. ; 
concentrations of the double salt commonly used cor i 
two ounces to four ounces of silver per imperial gallon. The old 
tion improves with use, Plating with gold, gold-silver or 8 i 
copper alloys is done in a similar way. Cyanide solutions it 
used in deposition of copper, zinc, brass and cadmium, more 
cially on iron. (See also ELECTROPLATING.) pen 

Flotation.—In the flotation process of ore concentration, sited 
sulfides are separated by bubbling air through a vigorously Dao 
water suspension of the ore containing a little oil or other a 
agents, ‘The metal sulfides rise with the froth and are odn 
in a concentrated form by collecting the froth. G. E- res 
and G. G. Griswold discovered in 1922 that the addition vey “sly 
amount of sodium cyanide to the suspension of ore, P ovens 
made faintly alkaline with soda ash (sodium carbonate), fof lead 
the flotation of zinc and iron sulfides without affecting val fides of 
and copper sulfides. By making use of this effect eo capper 
zinc and iron may be separated from those of lea d treatment 
The iron and zinc sulfides may be separated by a Se" (su 
in more strongly alkaline solution, the zinc alone AnA prot 
also MetaLLurey: Ores and Ore Treatment: The Flo 
ess.) extracting 
gold and silver from their ores. (See CYANDE Proce boils 

Physical and Chemical Properties —Hydrocyt reting oe 


—14.9° C. It is highly volatile even in the frozen COT, know 
dielectric constant of hydrocyanic acid is the oe ie this 
indicating the strongly polar character of its mo 


water, 
respect the compound bears a great resemblance to 


HYDROCYANIC ACID 


jke water it is a strongly ionizing solvent. The abnormally high 
heat of evaporation of the liquid is also ascribable to the highly 

jar character of the molecule, Hydrocyanic acid is miscible 
in all proportions with water and most organic solvents. The 
vapours of hydrocyanic acid are combustible and mixtures with 
air containing 7%—40% acid by volume are explosive. The prod- 
ucts of combustion are carbon dioxide and nitrogen. 

The elements in the molecule of hydrocyanic acid may be com- 
bined in one of two possible ways, H—C=N or H—N=C, desig- 
nated respectively as the normal (nitrile) and the iso (carbyla- 
mine) forms. The fact that both methyl cyanide, CH;—CN 
and methyl isocyanide, CH,—NC, result from the reaction of hy- 
drocyanic acid with diazomethane, CHyNo, would seem to indicate 
that both forms exist in liquid hydrocyanic acid, possibly in a state 
of dynamic equilibrium (see TautomerisM). Evidence indicates 
that the molecules of normal structure largely predominate in the 
liquid. The dissociation constant of hydrocyanic acid in aqueous 
solution at 18° C. is 1.3 X 107° or 4y that of carbonic acid, which 
is itself a weak acid. The degree of acidity developed in aqueous 
solution is, for this reason, too small to affect the colour of most 
indicators. The vapours of hydrocyanic acid react with remark- 
able rapidity, nevertheless, with solutions of alkalies, which can 
therefore serve effectively for the elimination of the compound 
from a stream of air containing hydrocyanic acid. 

Polymerization of Hydrocyanic Acid—Hydrocyanic acid in the 
pure form is stable and can be kept unchanged almost indefinitely 
in sealed glass containers. The acid gradually polymerizes in the 
presence of minute amounts of substances of basic character such 
as ammonia, sodium cyanide, etc. The polymer is a black solid 
of approximately the same empirical composition as hydrocyanic 
acid, Polymerization is accompanied by the evolution of con- 
siderable heat and is greatly accelerated as the temperature rises. 
For this reason the polymerization of comparatively large quanti- 
ties, which may cause a great rise in temperature with a consequent 
tise in pressure, may result in an explosion. The addition of small 
quantities of a strong acid (e.g. phosphoric acid), or of compounds 
giving rise to acids by gradual reaction with water, effectively 
stabilizes the commercial acid. 

Chemical Behaviour —Hydrocyanic acid cannot be esterified 
directly, Its esters, R—CN (i.e. the nitriles), are usually obtained 
through the interaction of an alkali metal cyanide with an organic 
halide or sulfate. Methyl cyanide can, for example, be prepared 
by heating methyl iodide with an alcoholic solution of potassium 
cyanide according to the equation: KCN + ICH; > CH CN + 
KL The fact that nitriles, RCN, may be prepared through 
the dehydration of the amides of the corresponding acids, 
R—CONH,, definitely demonstrates that these compounds are 
normal cyanides, R—C=N. The reaction of organic halides with 
silver cyanide or mercuric cyanide Jeads to the formation of isoni- 
triles, R-N—C, which differ in their properties from normal 
nitriles, Hydrocyanic acid combines with aldehydes and ketones 
in the presence of small quantities of substances of basic charac- 
ter, such as potassium cyanide or amines, generally at room tem- 
Perature, forming cyanohydrins. Acetaldehyde cyanohydrin (lac- 
tonitrile) results, for example, from the reaction of acetaldehyde 
with hydrocyanic acid: CH,CHO + HCN -> CH,CH(OH)CN. 

Hydrocyanic acid is capable of reacting with ethylene oxide 
under pressure in the presence of a basic catalyst at a moderately 
high temperature to form ethylene cyanohydrin: 

CH:—CH: + HCN > HOCH:CH2CN 
TOK 
This compound is readily dehydrated on distilling in the preset 
of certain catalysts to acrylonitrile, H,=CHCN. This is the 
basis of one of the technical preparations of the latter compound, 
Which has assumed great importance, Acrylonitrile, together 
with butadiene, is used in the preparation of the acrylic type of 
Synthetic rubber. In the polymeric 
facture of an important synthetic fibre; al 
is made from the copolymer of acrylonitrile and 
(See also PLastres: Acrylic Resins.) 


Preparation.—Laboratory M ethod—A convenient method of 
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obtaining hydrocyanic acid in the laboratory is to add a cold mix- 
ture of 100 c.c. concentrated sulfuric acid and an equal volume of 
water slowly to 100 g. of coarsely granular potassium cyanide in 
a large flask connected to two U-tubes filled with anhydrous cal- 
cium chloride, The vapors emerging from these U-tubes are 
condensed by passing downward through a condenser and then are 
collected, Brine cooled to —10° C. is circulated through the jacket 
of the condenser. A fully anhydrous product is made by adding 
phosphorus pentoxide to the liquid thus prepared, shaking for a 
short period and distilling once more. 

Commercial Cyanide Method.—Hydrocyanic acid is made com- 
mercially from sodium cyanide in a continuous manner by bring- 
ing together a 23% aqueous sodium cyanide solution and con- 
centrated sulfuric acid in a lead-lined generator and condensing 
and collecting the vapours evolved. The sulfuric acid is kept 
slightly in excess over the cyanide in the course of the reaction. 
The residual hydrocyanic acid in the liquid, which forms 20% of 
the total, is recovered by boiling the solution, the vapours being 
condensed after a partial enrichment in a special “cooler,” Hydro- 
cyanic acid of 97.5%-98% strength is made from the combined 
crude condensate by fractional distillation. The acid is also pre- 
pared from commercial calcium cyanide by a similar process. 

Synthesis by Controlled Oxidation of a Hydrocarbon-Ammonia 
Mixture—There are two commercially successful processes of 
synthesizing hydrocyanic acid, In one, the acid is formed when 
a mixture of methane and ammonia, containing an insufficient 
amount of oxygen for complete combustion, is passed through a 
glowing platinum gauze, The reaction giving rise to the com- 
pound may be expressed as 2NHg + 2CH, +302— 2HCN + 
6H,0. Leonid ‘Andrussow, who discovered this method, developed 
it into a successful technical process. Methane and ammonia are 
mixed in the approximate ratio 11:10 and sufficient air is added 
to the mixture to give an oxygen content of about 15.5%. The 
mixture is passed through two or more layers of incandescent 
platinum iridium gauze with 3% to 5% iridium. The gauze is 
constructed of 0.16-mm, wire, The several layers of the gauze, 
resting on a special support, are held between ceramic rings inside 
a short tube, the whole constituting the converter. The cold 
gases enter the converter usually at a linear velocity of 103 cm. 
per second, emerging at a temperature of 1,000°-1,030° C. at a 
little over 500 cm. per second, The heat generated by the reaction 
is sufficient to maintain the gauze at the desired temperature. The 
gases emerging from the converter may be passed through sodium 
hydroxide solution after being cooled sufficiently. The hydro- 
cyanic acid is quantitatively absorbed and may be recovered as 
sodium cyanide. Alternatively, the ammonia is removed by 
scrubbing with dilute acid and the hydrocyanic acid is absorbed 
in cold water in special towers and recovered by distillation. Of 
the total ammonia fed into the converter approximately 63% is 
utilized in the formation of hydrocyanic acid and 10% to 20% 
is lost by complete combustion, Platinum losses resulting from 
catalyst deterioration amount to about 1 g. per metric ton of 
hydrocyanic acid produced. 

Aliphatic hydrocarbons other than methane are capable of un- 
dergoing the reaction. Methane receives preference, however, 
since higher hydrocarbons tend to deposit carbon and cause what 
is known as spotting of the catalyst. This results in loss of ef- 
ficiency and a greater rate of deterioration of the gauze. 

Synthesis by Dehydration of Formamide—In this commercial d 
synthesis, formamide is dehydrated in the vaporized condition by 
passing it, in a ixture with a large proportion of ammonia, over 
an aluminum phosphate catalyst heated to 360° C. The reaction 
expressing the change is HCONH, > HCN + H,O. The original 
formamide-ammonia mixture contains 3%-5% of forthamide. 
Dehydration is carried out at atmospheric pressure and proceeds 
very rapidly. The hydrocyanic acid formed is absorbed in sodium 
hydroxide solution and may be recovered as sodium cyanide, 

Metallic Cyanides.—The cyano group or radical (CN) be- 
haves in many respects like an element and, when combined yh 
metals, gives the metallic cyanides, which resemble the metallic 
halides. This resemblance 


is particularly marked in the case of 
alkali metal salts. The radical shows a marked power, on the 
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other hand, of forming complex salts such as potassium ferrocya- 
nide, K,Fe(CN)g. In these compounds, usually one metal atom 
forms part of the complex cyanide anion. For example, potas- 
sium ferrocyanide dissociates into the potassium cations, K*, and 
ferrocyanide anions, Fe(CN)¢*~. Ferrous ions, Fe?*, and cyano 
ions, CN~, are present in the solution in such minute quantities, 
in this instance, that ordinary analytical tests fail to reveal their 
presence; and the stability of the complex is such that the addi- 
tion of a mineral acid yields the corresponding free ferrocyanic 
acid, HyFe(CN),. This behaviour is common to many, but not 
by any means all, of these complex salts. Some, like potassium 
zinc cyanide, K,Zn(CN)4, are easily decomposed by acids with 
the liberation of hydrocyanic acid. 

The tendency to form complex cyanides is most marked in the 
metals of Group VIII and contiguous metals. Most complex 
cyanides are of the following types: K[R(CN),], where R is Cu, 
Ag, Au; Ka[R(CN),], in which R is Zn, Cd, Hg, Ni, Pd, Pt; 
K,{R(CN)g], where R is Cr, Mn, Fe, Co, Ru, Os, Ir; 
Ka[R(CN)e], where R may be Cr, Mn, Fe, Co, Rh or Ir; and 
K,[R(CN).], where R is Mo or W. 

Sodium Cyanide —The two commercially most important salts 
of hydrocyanic acid are sodium cyanide and calcium cyanide. So- 
dium cyanide is prepared in a pure form, analyzing 96%-98% 
NaCN, by the Castner process, which utilizes the reaction of metal- 
lic sodium with ammonia and charcoal. A less pure form of the 
compound is made from hydrocyanic acid. 

In the Castner process, metalfic sodium is melted with char- 
coal in a steel vessel and dry ammonia is blown into the liquid, 
while the temperature is gradually raised to 600° C.; the mass is 
finally heated to about 850° C. in order to complete the conver- 
sion of the last remaining portion of sodium cyanamide into cya- 
nide. The molten mass is filtered through iron turnings, after 
being cooled to some extent, and is cast in molds in the form of 
spheroids of convenient size. The reaction proceeds in three 
steps: sodium amide is the first product, 2Na + 2NH3— 2Na- 
NH, + Hg; the amide reacts rapidly with charcoal, forming so- 
dium cyanamide, 2NaNHy + C —> NaCN + 2H»; and this 
finally combines with an additional atom of carbon to form so- 
dium cyanide, NaCN + C — 2NaCN. 

In the preparation with hydrocyanic acid, the acid is absorbed 

in aqueous sodium hydroxide solution of such strength that a 
saturated solution of sodium cyanide (45% by weight) is pro- 
duced. The use of an excess of acid is avoided, since otherwise 
a dark product is obtained because of the polymerization of the 
free acid. The solution is evaporated im vacuo to a paste, which is 
centrifuged to give a product containing 10% water. The remain- 
ing water is removed by drying this product on heated trays in 
vacuo. The dried powder, which analyzes 90%-92% NaCN, is 
compressed into rectangular cakes of convenient size. 

Sodium cyanide is a colourless, poisonous solid crystallizing in 
the cubic system. It forms a dihydrate, NaCN-2H.O, which 
crystallizes in large colourless plates decomposing above 34.7° C. 
Sodium cyanide is soluble in water, alcohol and anhydrous am- 
monia; it melts at 563.7° C. 

In aqueous solution sodium cyanide is partially hydrolyzed to 
hydrocyanic acid and sodium hydroxide: NaCN + H,O— Na- 
OH + HCN. When aqueous solutions of sodium cyanide are 
heated, hydrolysis of the cyano group takes place at an appre- 
ciable rate and ammonia and sodium formate result: NaCN + 
2H.O — HCOONa + NH3.” This reaction also takes place at 
ordinary temperatures, although at an extremely slow rate. 

Calcium Cyanide—This salt acquired considerable commer- 
cial importance since the introduction of its preparation from 

cyanamide: a mixture of 10 parts commercial calcium cyanamide, 
8 parts common salt and 0.5-1 part calcium carbide is fed into an 
electric furnace of the arc-resistance type with conducting hearth 
and a single suspended graphite electrode. Alternating current 
passing through the charge heats this to 1,200°-1,400° C., and 
the fused mass overflows to a pan in which an internally water- 
cooled rotating drum picks up a thin layer of the melt. The 
cyanide is thus chilled rapidly in the form of a thin sheet that 
breaks into flakes as it is scraped off and collected. The product 
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analyzes more than 45% Ca(CN)» and contains impurities 
rived from the coal and coke used in the manufacture of ie 
mide and from the salt. Calcium cyanide is formed Ee 
combination of calcium cyanamide with carbon. The ai 
present in the commercial product in the required amount iy is 
of its mode of formation from carbide: CaCa + Na Cath, 
+C. Rapid cooling of the fused cyanide is essential to preven 
reversion to cyanamide, which takes place rapidly between 400° 
and 700° C. 

Calcium cyanide in the pure form is a white, poisonous powder 
that melts at 640° C. + 30° C., when heated rapidly, to a clear 
liquid. The melt soon becomes turbid and finally solidifies as it 
reverts to calcium cyanamide. An-important property of calcium 
cyanide is its reaction with atmospheric moisture, which takes 
place according to the equations: 


Ca(CN)2 + H:0 > Ca(OH)CN + HCN 
Ca(OH) CN + H20 > Ca(OH): + HCN 


The reaction takes place rapidly if the cyanide is finely ground 
and the relative humidity is in excess of 35%. It forms the basis 
of the use of calcium cyanide as a fumigant. 

Heavy Metal Cyanides.—The simple cyanides of heavy metals 
are insoluble in water, with the notable exception of mercuric 
cyanide. Cuprous, silver and zinc cyanides have acquired some 
commercial importance. 

Cuprous cyanide, CuCN, the only stable cyanide of copper, is 
made by adding a solution of sodium cyanide to one of cuprous 
chloride in saturated aqueous sodium chloride. It is soluble in 
solutions of alkali metal cyanides, The complex salts obtained 
through the combination of cuprous cyanide with alkali cyanides 
are used in the electrodeposition of copper on iron. Cuprous cya- 
nide is also important as a reagent for the introduction of the CN 
radical into aromatic compounds by reaction with aromatic diazo 
compounds. i 

Silver cyanide, AgCN, separates as a white flocculent precipitate 
when hydrocyanic acid is added to an aqueous solution of a soluble 
silver salt, It dissolves in sodium cyanide solution, forming the 
complex salt NaAg(CN), which is used in the electrodeposition of 
silver, i 
Zinc cyanide, Zn(CN)., may be prepared by adding hydrocyamie 
acid to a solution of zinc acetate in water. It separates as W 
crystals that dissolve in solutions of alkali cyanides, Wi! 
formation of a complex cyanide. 

Complex Salts—Potassium ferrocyanide, K,Fe(CN)o a 
gether with the corresponding sodium salt, finds wide ee 
preparation of Prussian blue in the dye industry de py the 


ili i 2 ing 0 
of aniline black dyes and in the caeehardeni E ii eatin 


s solution, 


aqueous potassium carbonate solution. 

and concentrated by boiling in cast-iron vessels, anı suspen 
allowed to crystallize during 14 days on wires or aei tly by the 
in the liquid. The sodium salt may be prepared simi nt j 


use of sodium chloride and sodium carbonate in the pr 
red by oxida! 


place of the potassium salts. 

Potassium ferricyanide, KgFe(CN)o, is prepat cally or wl 
potassium ferrocyanide in aqueous solution electroly iy ith nickel 
chlorine. Electrolysis is carried out in diaphragm (i m the anode 
electrodes. Potassium ferricyanide crystallizes out f q with fresh 
liquor on cooling, and the mother liquor is replenis ea ybe repte 
ferrocyanide and returned to the cell. The reaction (CNi 46 
sented ionically as follows: Fe(CN)s 7 Ee 
H,O + e —> OH- + 4H». nducting aa 


Oxidation with chlorine is carried out by CO The rer 
chlorine into a cold 10% solution of ferrocyanide. Cl KE 


is represented by the equation: 2K4Fe(CN)e 
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(CN)s+ 2KCI. The passage of chlorine is discontinued when 
the conversion of the ferrocyanide is just completed. The solution 
is evaporated to the crystallizing point, a little caustic potash is 
added to eliminate the small amount of Prussian green formed. 
which is precipitated as ferric hydroxide and removed by filtra- 
tion. The ferricyanide is recovered by crystallization in an 85%- 
90% yield. Potassium ferricyanide, used in combination with 
hypo, is a common photographic chemical (Farmer's reducer) 

Iron cyanide blues form an important group of pigments, They 
may be prepared directly through the interaction of ferric salts 
with alkali ferrocyanides or of ferrous salts with alkali ferricya- 
nides in neutral or acid solution, They are amorphous substances 
containing variable quantities of combined water. Depending 
upon the procedure followed in their preparation, soluble or in- 
soluble varieties may be produced. The soluble types, which may 
be represented by the formula KyFe[Fe(CN),]aq. and contain a 
maximum of four molecules of water, may be prepared by mixing 
cold neutral solutions of ferric chloride and potassium ferrocya- 
nide, the latter being used in excess. Insoluble blues conform to 
the formula Fe,[Fe(CN) ¢]gaq. and contain a maximum of 10-11 
molecules of water. They are formed when an excess of a ferric 
salt solution is added to a neutral or slightly acid solution of po- 
tassium ferrocyanide. Five main varieties of iron blues are recog- 
nized in commerce: Prussian blue, Paris blue, bronze blue, milori 
blue and steel blue, In chemical composition they are nearly iden- 
tical, Milori blue is a special quality, showing a bright colour and 
areddish tint. It is distinguished by exceptional softness and is 
largely used for printing inks. 

Detection and Estimation.—The presence of hydrocyanic 
acid in an aqueous solution may be demonstrated by a variety of 
methods; one that is most commonly employed depends upon the 
conversion of the acid into Prussian blue; one or two drops of 
moderately concentrated sodium hydroxide solution and of freshly 
made ferrous sulfate solution are added to the liquid, and the whole 
is boiled. ‘The liquid is cooled and acidified and a drop of ferric 
chloride solution is added; a precipitate of Prussian blue then 
forms if hydrocyanic acid was present in the original solution. 

One of the more satisfactory methods for the quantitative deter- 
mination of hydrocyanic acid is titration of the acid in the form 
ofits alkali metal salt with standard silver nitrate solution; a few 
drops of 10% potassium iodide solution is used as an indicator. 
The end point is reached when a permanent opalescence is ob- 
served in the solution; at this point the reaction 2NaCN + AgNO; 
> NaAg(CN), + NaNO; is just complete. It can be seen that 
every formula weight of silver nitrate used is equivalent to two 
formula weights of hydrocyanic acid. 

Brtiocrarny.—Sir T. E. Thorpe, “Cyanides,” Dictionary of Ap- 
plied Chemistry (1939); H. E. Williams, The Chemistry of Cyanogen 
Compounds and Their Manufacture and Estimation (1915); K. K 
Chen, C. L. Rose and G; H. A. Clowes in Journal of the American 

harmaceutical Association, vol. 24, pp. 625 ff. (1935); H. N. Beilby 

and W. Nelson, Chemistry and Industry, Vol. 51, pp. 445 fi. (1932) 5 
R. T. Cotton, Insect Pests of Stored Grain and Grain Products (1941); 
W. Blum and G. B. Hogaboom, Principles of Electroplating and Electro- 
forming (Electroty ping) (1924). (V. M.) 

HYDRODYNAMICS, the branch of hydromechanics which 
deals with the motion of fluids (see MECHANICS, FLup). 

HYDROELECTRIC POWER GENERATION: sv 

LECTRIC PowER: Generation. 3 

HYDROGEN is a gaseous element usually assigned to the 
first group of the periodic system. The hydrogen atom 1s the 
ightest of all atoms in weight; it consists of a nucleus with one 
unit of positive charge and one electron. 

_ Hydrogen is present in almost all animal and vegetable matter, 
in compounds in which it is joined to carbon and other elements. 
Ih the form of hydrocarbons, it is a constituent of petroleum and 
Coal and is contained in all acids. Some authorities believe that 
drogen compounds are more numerous than those of any other 
element, although until recently the precedence of carbon was 
Senerally accepted. 

On the weight basis, hydrogen is the ninth most abundant ele- 
ment; the hydrogen content of the earth, including air and ter- 
Testrial waters as well as the earth’s crust, is 0.9%. Hydrogen 


o 
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is found in the free state in gases from volcanoes and fumaroles, 
and occluded in salt deposits, rocks and meteorites. It occurs 
in many stars, in comets and in the upper atmosphere. Spectro- 
scopic examination indicates that hydrogen constitutes the bulk 
of the outer atmosphere of the sun; during total eclipse it is ob- 
served in the form of protuberances of incandescent gas reaching 
as far as 300,000 mi, into space. 

The atomic weight of hydrogen is 1.00797. Natural hydrogen in 
combined form in water is almost entirely a mixture of two iso- 
topes: hydrogen proper, also referred to as light hydrogen or 
protium (symbol H, 1H or H?), and deuterium or heavy hydrogen 
(symbol 2H, H? or D). These two isotopes are present in the ratio 
of 5000:1 and have the atomic weights of 1.0079 and 2.0142 re- 
spectively. Their nuclei are called proton and deuteron respec- 
tively, A third isotope of hydrogen, tritium (symbol 3H, H? or 
T), occurs in nature only in minute amounts but can be produced 
artificially. It is radioactive and has a half-life of 12.5 years. 
(See also DEUTERIUM AND TRITIUM; WATER.) 

History—It appears that Theophrastus Paracelsus in the 16th 
century had handled hydrogen, since he found that an inflam- 
mable gas was evolved when a metal was dissolved in an acid. 
However, hydrogen was then confused with other inflammable 
gases such as hydrocarbons and carbon monoxide, In 1766 Henry 
Cavendish showed that hydrogen, then called “inflammable air,” 
phlogiston or the inflammable principle, was distinct from other 
combustible gases by measuring its density and the amount of 
gas evolved from a given amount of acid and metal. J. Warltire 
noticed in 1776 that water was formed when hydrogen was burned, 
In 1781 Cavendish confirmed this observation and Antoine L, 
Lavoisier coined the name hydrogen (Greek for “maker of 
water”). In 1929, on the basis of earlier theoretical work by 
P. M. Dennison, Karl F, Bonhoeffer and Paul Harteck showed 
that ordinary hydrogen is a mixture of two kinds of molecules, 
orthohydrogen and parahydrogen. In 1931 Harold C. Urey, 
Ferdinand G. Brickwedde and George M. Murphy discovered the 
heavy hydrogen isotope. Tritium was first prepared by Lord 
Rutherford, Marcus L. E. Oliphant and Harteck by the bombard- 
ment of deuterophosphoric acid with fast deuterons in 1935. 

Uses of Hydrogen.—The first industrial use of hydrogen was 
the inflation of balloons by Jacques A. C. Charles in 1783. The 
barrage balloons used in England during World War II were filled 
with hydrogen. Hydrogen is used as fuel gas in the oxyhydrogen 
flame (see FLAME) in the production of synthetic gems, for melt- 
ing and working of silica or quartz and of platinum, for lead burn- 
ing and for autogencous welding and cutting. However, in the 
latter application, hydrogen was being replaced by acetylene. 

Hydrogen is the reducing agent in the manufacture of metallic 
tungsten and molybdenum ‘and in the production of spongy iron 
for use in powder metallurgy. A hydrogen atmosphere is em- 
ployed in the pouring of special castings, in the manufacture of 
magnesium, in the annealing of metals and for the cooling of 
large electric motors. Large quantities of hydrogen are used in 
the synthesis of ammonia, of methyl alcohol, in the Fischer- 
Tropsch synthesis (see below) and in the hydrogenation of various 
organic chemicals (e.g, benzene, phenol, naphthalene) and of 
vegetable and animal oils and fats (in the production of margarine 
and vegetable shortening) and of coal (in the conversion to pe- 
troleumlike material). During World War II the major portion 
of Germany's petroleum requirement was produced by the latter 
process. Hydrogen is used to reduce aldehydes, fatty acids or 
esters to the corresponding alcohols and to manufacture hydrogen 
chloride and bromide. A number of petroleum refining Processes 
are carried out in the presence of hydrogen, but usually in these 
processes more hydrogen is formed than consumed, Liquid hydro- 
gen is used in the laboratory to produce extremely low tempera- 
tures. Regarding the use of hydrogen in the hydrogen bomb, see 
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2Na + 2H.O-— 2Na+t + 20H- + He. Hydrogen, used for the 
first time industrially for inflating a balloon, was prepared by re- 
acting iron with sulfuric acid. With the military use of balloons 
a great many methods for producing hydrogen were devised that 
could be operated in the field and required relatively light raw 
material and equipment. After the advent of aircraft and the 
availability of helium as a balloon gas, these methods lost their 
importance, although some of them (e.g., the reaction between 
water and calcium hydride, the hydrolith process) were used dur- 
ing World War II to inflate weather balloons. 

The steam-methanol process based on the decomposition reac- 
tion CH,OH + H,O — 3H; + CO, was also used by the armed 
forces for producing hydrogen in portable equipment. On an in- 
dustrial scale, large amounts of hydrogen are produced by the re- 
action of steam and spongy iron at 650° C., 3Fe + 4H,0 — Fe,0, 
+ 4Hy,. The iron is recovered by reducing the iron oxide with 
water gas (g.v.), a mixture of hydrogen and carbon monoxide, 
Feg0, + 2H, + 2CO— 3Fe + 2H,0 + 2CO,. The cheapest 
source of hydrogen is water gas, from which carbon monoxide is 
removed by the water gas shift reaction CO+ H,O z CO, + H3 
in the presence of a catalyst such as iron oxide containing some 
chromium oxide. In order to reduce the amount of carbon mon- 
oxide present at equilibrium, an excess of steam is used and the 
reaction is carried out at the lowest temperature, 400°-S00° C., 
at which the reaction velocity is sufficiently high, The carbon 
dioxide thus formed is then washed out by water or another aque- 
ous solution, The residual carbon monoxide is removed by scrub- 
bing with a cuprous chloride solution or by repeating the water 
gas shift reaction or by reduction to methane, 

By the interaction of methane (or other hydrocarbons) and 
steam (CH, + 2H,0 CO, + 4H, and CH, + H20 z CO + 
3H.) in the presence of a suitable catalyst (nickel) at 800°-900° 
C., a mixture of hydrogen, carbon monoxide and carbon dioxide is 
obtained. It is then treated as water gas. Hydrogen can also be 
recovered from water gas or coke oven gas by low temperature 
fractional distillation since its boiling point (—252° C.) is much 
lower than that of carbon monoxide (—191° C.) or of nitrogen 
(—195° C.). Thermal decomposition of hydrocarbons over 
heated brick is convenient for producing hydrogen when hydro- 
carbon gases are readily available (e.g., refineries) and when the 
purity of hydrogen is unimportant. The purest hydrogen (99.99%) 
is obtained by electrolysis of alkaline water in cells specially built 
to permit separation of the hydrogen and oxygen, the yield being 
approximately 7 cu.ft. of hydrogen per kilowatt hour. Hydrogen 
is a by-product in the electrolytic manufacture of caustic alkali 
and chlorine (q.v.), in the butyl alcohol-acetone fermentation and 
in the refining of petroleum naphthas over platinum and similar 
catalysts to motor gasoline and to aromatic hydrocarbons, 

Orthohydrogen and Parahydrogen.—Hydrogen gas under 
normal conditions consists of molecules, each of which contains 
two atoms. The nuclear magnets (spins) of both protons are 
oriented in the same direction in orthohydrogen molecules. In 
parahydrogen molecules these magnets are oriented in opposite 
directions. Ortho molecules rotate with odd rotational quantum 
numbers, para molecules with even. Normally, conversions do 
not occur between ortho and para molecules, and orthohydrogen 
and parahydrogen can be regarded as two distinct modifications of 
hydrogen, The equilibrium between orthohydrogen and para- 
hydrogen can be readily established in the presence of catalysts. 
The equilibrium concentration of parahydrogen depends on the 
temperature as shown by the following figures: 


= 25819 99.82% —153.1° C...... 32.87% 
—223.1° C...... 76.89% 
—193.1° C......48.39% 


Thus essentially pure parahydrogen can be produced by bringing 
hydrogen into contact with charcoal at the temperature of liquid 
hydrogen, while orthohydrogen cannot be prepared directly since 
the equilibrium concentration of parahydrogen does not fall below 
25%, the amount present in normal hydrogen. Parahydrogen 
differs from normal hydrogen in its physical properties, but the 
two kinds of hydrogen are identical in chemical properties. Para- 
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hydrogen can be kept at room temperature without appreciable 
version for months. At elevated temperatures, under thei ER 
of electric discharges or in the presence of metals and pai 
substances, parahydrogen is converted to normal hydrogen, 
Atomic Hydrogen.—When hydrogen molecules are exposed 
excessive heat, e.g., contact with a white hot tungsten filam to 
(Irving Langmuir, 1914), to an electric discharge (Robert 
Wood, 1921; Bonhoeffer, 1924), or to an electric arc they dis. 
sociate into atoms, The atoms thus formed have a short life 
that depends on the pressure (¢.g., 0.3 sec. at a pressure of 05 
mm.Hg). Platinum, nickel and other metals destroy the activity 
of atomic or active hydrogen by catalyzing the recombination of 
the atoms. Atomic hydrogen reacts even at room temperature 
with hydrocarbons (except methane), causing dehydrogenation 
cracking and, in the unsaturated hydrocarbons, hydrogenation, 3 
It combines with sulfur, tellurium, phosphorus, arsenic, lithium, 
sodium, chlorine, bromine and other elements and reduces metallic 
oxides, Atomic hydrogen forms hydrogen peroxide with oxygen, 
a reaction which has found industrial application. The heat of 
recombination of the hydrogen atoms is utilized in arc welding, 
Physical Properties.—Hydrogen is an odourless, colourless and 
tasteless gas. It is the lightest chemical element, has the highest 
heat conductivity and the highest coefficient of diffusion of all the 
gases. It diffuses through porous substances such as clay and has 
the unique property of diffusing through rubber and, at elevated 
temperatures, through quartz and silica, It also diffuses through 
the metals of the nickel, palladium and platinum groups; diffusion 
is accompanied by the dissolution of hydrogen. The diffusion of 
hydrogen through a palladium thimble is used in the laboratory 
to purify hydrogen. The standard electrode potential of hydro- 
gen is zero according to a generally accepted convention, 
Properties.—Hydrogen has chemical properties 
similar to those of the elements of Groups I and VII of the peri- 
odic systems, Combined with the electronegative halogens, hydro- 
gen resembles the alkali metals since it forms positive ions on 
dissolution in water. In its compounds (hydrides) with the elec- 
tropositive alkali metals, hydrogen behaves as an electronegative 
element, attracting an extra electron to form a negative 10n. 
ion is discharged at the positive anode on electrolyzing the moie 
hydride. In volatile hydrides hydrogen forms a nonionic covalen! 
bond. The bond in all gaseous hydrogen halides except hydrogea 
fluoride is similar, All compounds of hydrogen are univalen! g 
Under proper conditions, hydrogen combines directly with Mi 
of the lighter elements and many of the heavier elpen a 
reaction with fluorine to form hydrogen fluoride is very Math 
even at —252° C. Mixtures of hydrogen and chlorine can ui 4 
with explosive violence on irradiation or under the ne 
spark, Mixtures of hydrogen and oxygen react at a meas 
rate only above 300° C. Such mixtures containing 4% m is 
hydrogen can ignite or explode when heated to 550°-600 scl 
brought into contact with a catalyst, spark or flame. en and 
violent is the explosion in detonating gas containing ii burns 
hydrogen in the proportion 1:2. In air or oxygen, hydro F 
with a nonluminous flame. With bromine, iodine, the ere 
alkaline earths, sulfur, etc., hydrogen reacts at elevat 
tures. Nitrogen and hydrogen form ammonia under P 


Some Properties of Normal Hydrogen and Parahydrogen 


Density at o° C., 760mm. pressure. 0.08088 6/1 
Buoyancy in air | . . . l 1.208 B/ 0 
Melting point: normal hydrogen 7259-240 
parahydrogen — 250.280 C 
Boiling point: normal hydrogen = 25278 6) 
parahydrogen -asi 7 ; 
Critical temperature E y pia] 
'ritical pressure a g/ml. 
Critical density 0.03102 g:/ml 
pecific heat: 
fas at const. vol. 20°-r00° C. . 2.35 ale 
iquid at const. vol. —257.4° C. LT eal /e- 
id at const. vol. —260.4" C.. 0.53 1/8. 
Heat of evaporation : peices * °C, 
Heat of fusion . . . 14.0 C Ea], /em. 86C 
Heat conductivity at o° C, | peer ni 
Coefficient of expansion. 0.00306 | 
Pressure coefficient . 0,0036027 at. 
Molecular diameter 2 SX g, cal./mól 
102.72 BE cal, /mol 


Heat of dissociation . . . . 
Heat of combustion, 20° C., z atm. . 
Ionization potential . . . 
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above 300° C. in the presence of a suitable catalyst. Carbon 
and hydrogen combine in the electric arc to form acetylene and 
they also form various other hydrocarbons in the presence of a 
catalyst at moderate temperatures. The dissolution of hydrogen 
by palladium and other metals is accompanied by the formation 
of hydrides. Hydrogen reduces the oxides of most metals, and 
some metallic salts, to the metals, especially at elevated tempera- 
tures and pressures. The reduction of an aqueous solution of a 
metallic salt (e.g., palladium chloride) by hydrogen corresponds 
to the reverse reaction as it occurs in the dissolution of metals in 
acids. Which of these two reactions will occur depends on the 
standard electrode potential of the metals involved. All metals 
that have positive potentials measured on the hydrogen scale can 
displace hydrogen ions from a solution according to the general 
reaction M + H+ —> M+ + 4Ha while metals with negative po- 
tentials will be produced by reducing the corresponding metallic 
ions with gaseous hydrogen. In the presence of nickel or platinum 
catalysts, hydrogen combines with unsaturated organic compounds 
(see HYDROGENATION) and reduces certain oxygenated organic 
compounds to compounds containing less or no oxygen (see OXI- 
DATION AND Repucrion). Under high pressure and temperature, 
coal and similar material can be converted into petroleumlike 
products by catalytic hydrogenation. 

With carbon monoxide, hydrogen forms a great variety of prod- 
ucts depending on the pressure, temperature and catalyst used. 
Thus the product can be methane, methyl alcohol, a mixture of 
various alcohols or of hydrocarbons, The latter two processes 
were originated by Franz Fischer and Hans Tropsch in 1925. In 
a variation of these processes, in the oxo process, a mixture of 
hydrogen and carbon monoxide is reacted with olefins to form 
aldehydes. 

Compounds.—Hydrogen ions (g.v.), H+, are present in solu- 
tions of acids and are responsible for their characteristic proper- 
ties such as sour taste, neutralization of bases, dissolution of base 
metals accompanied by evolution of hydrogen and colour changes 
with certain dyes (e.g., blue litmus to red). In aqueous solutions 
of hydrogen ions, protons are not present as such but are asso- 
ciated with water molecules forming hydronium ions (H,0) +. 
Since water is dissociated to a certain extent into hydrogen and 
hydroxyl ions (see HypRoxwe) according to H,O—> H* + OHT 
water is amphoteric; ġe., it can either lose or take up a hydrogen 
ion and thus can act as an acid or a base. With other elements 
hydrogen forms three types of compounds (see Hyprmes) : salt- 
like compounds (e.g., hydrides of alkali metals and alkaline 
earths); volatile compounds (e.g., water H20, ammonia NHs, 
phosphine PH, hydrocarbons, hydrogen halides); and metallike 
hydrides (e.g., hydrides of palladium, titanium and zirconium). 
Besides the compounds already mentioned the following com- 
Pounds of hydrogen are the most common: hydrogen peroxide 
(9.v.) Hav, hydrazine (g.v.) NoHy, hydrazoic acid HNg, hydro- 
gen sulfide H S (see SULFUR), hydrogen fluoride HaF3 (see 
Fivorine), hydrocyanic acid (q.¥.) oF prussic acid HCN and 
hydrogen chloride HCl (see HYDROCHLORIC ACID AND HYDROGEN 
Curorme), With carbon, hydrogen forms a very large number of 
compounds, the hydrocarbons, All these hydrogen compounds 
have important technical applications. Hydrogen is present in a 
great variety of compounds, formed by three or more elements, 
such as acids, bases (see HyproxmE), compounds containing Com- 
ined water (see HypRATE) and in almost all organic compounds. 

Analysis,—The hydrogen content of a gas is often determined 
by admixing a known amount of oxygen and measuring the con- 
traction that is caused by the formation of liquid water when the 
gas is brought into contact with a glowing filament or with a spark. 
In the presence of other combustible gases, the hydrogen 1s de- 
termined by reacting it with hot copper oxide according to 
Hs + CuO Cu + H,O. Other methods that are used for de- 
termining the purity of hydrogen and the amount of hydrogen 
Present in other gases are based on measuring density, refractive 
index, the masses of the components (by the mass spectrograph) 
and the thermal conductivity. 

See also references under “Hydrogen a 

Bmwrocrarny.—J]. R. Partington, General and Inorganic 


” in the Index volume. 
Chemistry, 
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p. 281 (1948); R. E. Kirk and D. F. Othmer (eds.), Encyclopedia of 
Chemical Technology, vol. 7, p. 674 (1951); A. Farkas, Orthohydrogen, 
Parahydrogen and Heavy Hydrogen (1935); A. Rogers (ed.), Indus- 
trial Chemistry, 6th ed., ed. by C. C. Furnas et al., vol. 1, p. 752 (1943). 
(A. Fs.) 


HYDROGENATION is the addition of molecular hydrogen 
toa multiple linkage in the presence of a catalyst. Hydrogenolysis 
is a special case of hydrogenation in which the addition of hy- 
drogen results in cleavage of the bond. 

Few reactions, if any, have served chemists in all branches of 
organic chemistry so extensively as have catalytic hydrogenation 
and hydrogenolysis. These processes have vastly enlarged the 
world’s supply of edible fats and soap and have upgraded the 
quality of gasoline as well as opening a new source of supply. 

The basic problem in the synthesis of edible fats is summed up 
(from Carleton Ellis, Hydrogenation of Organic Substances [p. 
36], copyright 1930, D. Van Nostrand Co., Inc., Princeton, N.J.) 
as follows: 

“For years the dream of the oil chemist was to find a solution 
to the problem of converting oleic acid into stearic acid, or olein 
into stearin, simply by the addition of hydrogen, so as to make 
valuable hard fats from relatively cheap raw material. Super- 
ficially the problem looked simple. Oleic acid is the next-door 
neighbor of stearic acid, apparently differing only in having a little 
less hydrogen than stearic acid has in its constitution. Only a 
trifling amount of hydrogen, less than 1 per cent, is required to 
transform oleic into stearic acid. 

“But the problem was far from simple, as oleic acid stubbornly 
resisted the invasion of hydrogen into its structure to any material 
extent under the earlier methods of hydrogen addition, and not 
until later years, with the discovery of effective hydrogen carriers 
or catalyzers, has it become possible to bring about this conversion 
economically with large yields so as to warrant commercial ex- 
ploitation in an extensive way.” 

Although the first synthetic edible fats were produced in France 
in the late 1860s, the industrial importance of the hydrogenation 
process dates from 1897, when Paul Sabatier discovered that the 
introduction of a trace of nickel as a catalyst facilitated the mix- 
ture of hydrogen with the molecules of carbon compounds, 

The manufacture of gasoline by the hydrogenolysis of coal was 
originated in Germany during World War I by Friedrich Bergius. 

Methods.—Several methods are used for carrying out hydro- 
genation reactions. In the presence of very active catalysts, such 
as platinum and palladium, and easily hydrogenated material, 
such as olefins, ketones, aldehydes, or nitro compounds, the reac- 
tions can be carried out at a pressure of 1 to 4 atmospheres and 
at a temperature up to 80° C. For other hydrogenations much 
higher pressures are used and the reactions are carried out in 
autoclaves which can withstand high pressures and temperatures. 

Low-Pressure Hydrogenation.—This method can be effected in 
an apparatus consisting of a shielded reaction bottle and a shaker 
mechanism. The reaction bottle is attached to a hydrogen reser- 
voir. The progress of the reaction is followed by noting the pres- 
sure drop. 

High-Pressure Hydrogenation —In the laboratory this process is 
usually carried out in a steel rocking autoclave which can with- 
stand a pressure of 400 atm. at a temperature of 400° C, The 
autoclave, fitted with a pressure gauge, is mounted in an electrical 
heating jacket, the temperature of which is controlled by means 
of a thermocouple and an electrical control system. The com- 
pound, alone or in solution, is agitated with the catalyst and hy- 
drogen at elevated pressure. 

Catalysts—The catalysts most commonly used for low- 
pressure hydrogenation are platinum oxide, supported palladium 
and Raney nickel. These catalysts are easily prepared and have 
high activity at low temperatures and pressures. They catalyze 
the hydrogenation of a variety of functional groups. For high- 
pressure hydrogenations copper chromite and nickel supported 
on kieselguhr are the catalysts most extensively used. The choice 
of a catalyst depends on the functional group to be hydrogenated 
and, in the case of polyfunctional groups, on the desired selectivity 


of hydrogenation. 3 ; 
Variables Affecting Hydrogenation.—One of the primary 
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factors that determine the ease with which a catalytic hydrogena- 
tion can be effected is the nature of the functional group to be 
reduced. There are however, in addition, several external factors 
such as: 

Temperature and Pressure—In general an increase in temper- 
ature causes an increased rate of hydrogenation. For the hydro- 
genation of most functional groups there is an optimum temper- 
ature for the reaction. At temperatures much below this point, 
the reaction is usually too slow to be practical. Neither is it de- 
sirable to conduct the hydrogenation above the optimum temper- 
ature since then the rates of side reactions are increased. 

An increase in pressure produces an increase in the rate of 
hydrogenation. The pressure selected for conducting a hydro- 
genation depends largely on the particular compound in question. 
For example, with phenol and benzene an increase of pressure 
from 30 to 300 atm. increases the rate of hydrogenation only by 
about 50% in the presence of nickel, whereas the rate of hydro- 
genation of aniline increases three- to fourfold. 

Agitation—In order to effect a hydrogenation smoothly, it is 
necessary to bring the acceptor, catalyst and hydrogen in intimate 
contact, This is usually accomplished by shaking the reaction 
mixture, thus keeping the catalyst well dispersed and affording 
continuous supply of reactants to the surface. The rate of reac- 
tion increases steadily with agitation up to a certain point. 

Solvent.—In many cases, it is desirable to conduct a hydrogena- 
tion in the presence of a suitable solvent, especially in the case of 
high-melting solids and compounds that react very vigorously 
with hydrogen. Solvents also often facilitate the suspension of 
the catalyst in the reaction mixture and prevent the separation 
of an immiscible liquid. The solvents that have been found most 
useful are ethyl alcohol, low-boiling alkanes, ether, dioxane and 
acetic acid; the latter can be used only with platinum and palla- 
dium-type catalysts, 

Catalyst Poisoning —This can be either deliberate or uninten- 
tional. In certain types of selective hydrogenation, the catalyst 
is deliberately poisoned in order to deactivate it to the desired 
level. The partial poisoning of the nickel catalyst with sulfur 
makes it an efficient catalyst for the hydrogenation of butadiene 
to butene without causing the latter to be hydrogenated. The 
poisoning of palladium with sulfur permits the selective hydro- 
genation of an acyl chloride to an aldehyde. 

Catalyst poisoning is usually unintentional. Deterioration of 
the catalysts on use can be attributed generally to the presence 
of sulfur in the reactants, to clogging of the catalyst pores with 

carbonaceous material and to a host of other causes. In general, 
Group Vb of the periodic table (phosphorous, arsenic, antimony, 
bismuth) and Group VIb (sulfur, selenium, tellurium) are poisons 
for the hydrogenating catalysts such as nickel, platinum and pal- 
ladium. A poisoned catalyst can often be reactivated by oxidation 
with certain peracids in the presence of hydrogen peroxide. Oxi- 
dation converts the poison into a compound that does not retard 
catalyst efficiency. 

Function of the Catalyst—The detailed mechanism of hy- 
drogenation, in spite of the significance of the reaction and the 
extensive studies carried out in various countries, is not too well 
understood. A good catalyst for hydrogenation must maintain its 
activity under reaction conditions and must (a) adsorb and acti- 
vate hydrogen, (b) adsorb and activate the hydrogen acceptor, 
(c) maintain them in the proper space relationship and (d) desorb 
the hydrogenated compound. 

Hydrogenation of Functional Groups.—Olefins—The re- 
action can be presented by the general formula: 


R Rs RI ie 
2 =O eines Gary 


The saturation of olefinic double bonds occurs readily in the 
presence of any of the typical hydrogenation catalysts listed above. 
Platinum and palladium are active at low pressures and temper- 
atures, nickel is active at higher pressures and at temperatures of 
40°-60° C., while copper chromite is active at 100° C. and 200 
atm. pressure. The ease of hydrogenation depends on the number 
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and nature of attached groups; an increase in substitution i 
companied by decreasing ease of hydrogenation, ye 
The purpose of hydrogenation of vegetable or 


obtain a hard fat of greater viscosity than the original liquid oj] 


consists essentially in hydrogenation of the glycerides of p 
rated acids into glycerides of saturated or partially saturated atte 
The reaction is carried out at 100°-200° C., and at Pressures lesg 
than rg atm. Nickel is the most commonly used catalyst, The 
quantity of nickel used is less than 1%. In the United States 
many tons of glycerides, mainly cottonseed and soybean oil, are 
hydrogenated to make shortening, i 

The hydrogenation of diisobutylene to isooctane is of special 
industrial interest because of the high antiknock performance of 
the isooctane (2,2,4-trimethylpentane) in internal combustion 

Aromatics.—Aromatic rings are more difficult to hydrogenate 
than isolated olefinic double bonds. Nickle-type catalysts are 
perhaps the most satisfactory catalysts; temperatures ranging 
from 125° to 175° C. and pressures of about 100 atm. are satisfac. 
tory. Platinum oxide is an effective catalyst for the hydrogenation 
only in the presence of acids, such as acetic acid. The hydrogena 
tion of mononuclear aromatic hydrocarbons proceeds to comple- 
tion to form cyclohexanes. The hydrogenation of benzene to 
cyclohexane and of phenol to cyclohexanol are of commercial im- 
portance, since these two compounds on oxidation form adipic 
acid which is the main intermediate in the production of nylon 
(synthetic fibre). 

Naphthalene can be hydrogenated to tetrahydronaphthalene 
(tetraline) and decahydronaphthalene (decaline) depending on 
the experimental conditions. Both compounds are important in 
dustrial solvents. 

Hydrogenolysis of Functional Groups.—Nitro Compounds, 
—The nitro group undergoes catalytic reduction with great ease 
and any of the common hydrogenation catalysts is effective: 


RNO,+3H;——RNH;+2H;0 


Reduction of the nitro group is highly exothermic and certain 
precautions must be taken to prevent dangerously high p 
temperatures. The hydrogenation of these compounds i 
controlled by use of a low ratio of catalyst to acceptor and low 
temperatures. In order that the water produced during the hydro- 
genolysis does not destroy the homogeneity of the reaction medium 
it is advisable to use an alcohol as a solvent. ET 

Esters.—Copper chromite is the catalyst most widely 


the reduction of esters to primary alcohols: 
ey 
OCH,R,-+-2H: —* RCH.OH-+R,CH.0H 


The reaction is generally conducted at 250° C. and 
group 


RC 
175 atm 
have n0 


pressure. Substituents containing a functional gro ded they a"? 
marked effect on the yield of primary alcohol, provided i, 


located at sufficiently great distance from the ction (4) 
When the ester is directly bound to an aromatic os ester 
takes place, if the aromatic ring is separated from 

one or more carbon atoms reaction (B) occurs: 


0 


SOG yHe-+3Hy CoH + CHAO HEO 


o 
aA 
@) CE goles SE H.CH.CH.OB+ OH 
Hydrogenolysis of esters is used extensively 
making higher molecular weight alcohols from the d are €s 
acids and from waxes. The alcohols thus produce a 
with sulfuric acid and converted to synthetic deterg® acid t0 the 
Acid Chlorides —Often it is necessary to convert an n 
corresponding aldehyde. The most convenient ai js 
complishing this involves the conversion of the acl ve 
chloride and hydrogenation of this derivative in the Pariu sul 
supported palladium catalyst, generally palladium 0n 


(A) CHC 


0H 


a 
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fate. This selective hydrogenation, known as the Rosenmund 

reduction, is applicable for the preparation of aliphatic, aromatic 
and heterocyclic aldehydes. 

nc 

Cl 

Experimental conditions must be chosen so that the aldehyde 
jg not further reduced to the alcohol or hydrocarbon. This is 
often accomplished by the addition of a regulator, which is simply 
a selective poison that deactivates the catalyst with respect to 
reduction of aldehydes but not with respect to acid chlorides. A 
compound containing sulfur is usually used for this purpose; quin- 
oline treated with sulfur is most commonly used. The reduction 
is accomplished by bubbling hydrogen through a solution of the 
acid chloride in which the catalyst and the regulator are suspended. 

The Rosenmund reduction is used extensively in the synthesis 
of fine chemicals and pharmaceuticals. 

Hydrogenolysis of Carbon-Carbon Bonds.—Parafins— 
Under conditions that are sufficiently drastic paraffinic hydrocar- 
bons undergo extensive hydrogenolysis to yield principally meth- 
ane. In the presence of nickel at 400° C., hexane, for example, 
reacts with hydrogen to yield methane. By employing conditions 
that are less drastic it is possible to effect a more selective reaction 
by removing certain specific methyl groups (as methane) from 
branched-chain hydrocarbons to form hydrocarbons having one 
less carbon atom. In this reaction, referred to as selective de- 
methylation, methyl groups attached to secondary carbon atoms 
are removed more readily than those attached to tertiary carbon 
atoms. Methyl groups attached to quaternary carbon atoms are 
the most difficult of all to remove. 


-++-H;—>RCHO+HCI 


CH; see 
| 
CH;— i = ae CH,—CH,+H;— CH, —C — CH—CHs-+CHa 
CH; CH; CH; CH; 


The reaction is conducted at 200°-320° C. and 1-20 atm. pres- 
sure in a flow system with nickel or cobalt 
as catalyst. Careful control of reaction 
conditions is necessary. 

This reaction is of practical importance 
in that it can be used for the synthesis of V4 
branched-chain hydrocarbons that are dif- L J 
ficult to obtain by conventional means. 
_Alkylaromatics.—The large demand for 
simple, relatively low molecular weight, 
aromatic hydrocarbons, such as benzene, 
toluene and naphthalene, directed atten- 
tion toward the utilization of kerosene ex- 
tracts containing high concentrations of 
alkyl-substituted benzenes and naphtha- 
lenes. The hydrogenolysis of the alkyl- Y 
aromatics is usually carried out at high ` 
temperatures, 525°-625° C., 25-70 atm. 
pressures, a hydrogen to hydrocarbon ratio i raat 
of 3:1 and an hourly liquid space velocity (volume of liquid 
charged per volume of catalyst per hour) of 1.0. The cat- 
alysts preferred are molybdena, chromia or vanadia deposited on 
alumina. i 

Primary Alcohols —The hydrogenolysis of primary alcohols in 

€ presence of catalysts, such as nickel, platinum or palladium, 
furnishes excellent yields of hydrocarbons having one less carbon 
atom than the original alcohol: 

RCH:OH + 2H:—RH + CH, + H:O 


Th the presence of a nickel catalyst the reaction is conducted at 
250° C, and s0-r00 atm. pressure. The reaction has been applied 
to a variety of alcohols. i 
Ay drogenolysis of Coal—Coal is a mixture of very high molec- 
War weight compounds, containing sulfur, oxygen and nitrogen, 
in addition to carbon and hydrogen. Coal in a powdered form is 
rst mixed with a small amount of catalyst and with a high-boiling 


CH=CH—CH=CHCOCsHis— 
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recycle oil containing aromatics, hydroaromatics and phenols. 
This paste and about 2,000 cu.m. of hydrogen per ton of coal oil 
is pumped at 500 atm. through a preheater in which the mixture 
is heated to about 430° C. From the preheater the reactants pass 
through three pressure vessels in series, where the exothermic heat 
of reaction results in a temperature increase to 470° C. The 
contact time is of the order of two hours. 

The products are: (1) heavy oil which is recycled to make coal 
oil paste; (2) middle oil, boiling in the range of 200°-310° C., 
which is submitted to vapour phase hydrogenolysis to form motor 
fuel; (3) a relatively small fraction of gasoline; (4) gaseous hydro- 
ae and (5) residue of unreacted coal ash, which is used for 
uel. 

Most heavy metals and their oxides and sulfides are active as 
catalysts in primary liquefaction of coal, Tin added as massive 
metal or as any reactive compound is the most active catalyst 
known for converting bituminous coal to a heavy oil by hydro- 
genolysis, 

The coal hydrogenation method was used in Germany before 
and during World War II. 

Selective Hydrogenation.—This is a valuable tool used by 
chemists for reducing one functional group in the presence of 
another functional group, which is also able to undergo hydro- 
genation. 

This type of hydrogenation is made possible by the existence 
of a variety of catalysts, wide choice of temperature and pres- 
sure conditions, a choice of solvents and a reasonable knowledge 
of the relative reactivity toward hydrogenation of the various 
functional groups. 

The choice of catalysts can be of great importance. Copper 
chromite, for example, is more active for the reduction of the 
carbon-oxygen bond than for that of the benzenoid ring. Nickel 
is more active toward a benzenoid ring than toward an ester 
group. 

Some of the examples listed below show the effect of catalysts 
and the effect of temperatures upon the selective hydrogenation 
of certain compounds: 


m, Ni H,CH,CO:C:Hs 
225° C. 
CH,CH:CO:C:Hs—| 
Hs, ropperchromite/ pera 
U—_———— 
250° C. \ 
(CHyCH,CH2CH:COCsH, 
Hs, Raney Ni f ) aCH:CH:C Hal His 
4°C. SC ca CH:CHLCH.CHOHC.E 
He, Raney Ni GO 
By = CH,CH,CHOHCH, 
Hs, Raney Ni Cie CHCH:CH:CH: nhs 
260° C. 


Hydrogenation of Carbon Monoxide.—A diversity of chem- 
jcal reactions has involved the catalytic hydrogenation of carbon 
monoxide. Many of these reactions are of industrial importance. 

Methane—A complete hydrogenation to methane occurs when 


carbon monoxide and hydrogen are brought into contact in the 
presence of a nickel catalyst at a temperature above 250° C. This 
reaction is of industrial importance in the conversion of the carbon 
monoxide of manufactured gas to methane to increase the heating 
alue and to provide a less toxic fuel gas. j 
i Methanol.—In 1923 the means for making methanol, the main 


product of the hydrogenation of carbon monoxide, was found. 
This was he use of certain mixed catalysts 


brought about through tl f i 
containing zinc oxide and chromium oxide and a reaction apparatus 
t did not contain iron or iron alloys. 
e prevailing commercial catalysts are composed of the on 
two oxides, to which copper or copper oxide may or may not be 
added. The copper is a good conductor of heat, with the result 
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that its addition promotes the distribution of the heat of reaction 
throughout the catalyst bed; furthermore, it can enhance the 
activity of the zinc-chromium catalyst. The ratios of the various 
constituents vary. 

The lowest temperature at which the reaction has been found to 
proceed at an appreciable rate in the presence of a catalyst is 
225° C. Most commercial syntheses operate between 300° and 
375° C., and between 275 and 350 atm. The usual conversion of 
carbon monoxide to methanol is 12% to 15%. The ratios of 
hydrogen to carbon monoxide used vary from 2:1 to 6:1, and the 
gaseous space velocities (volume of gas per volume of catalyst 
per hour) from 20,000 to 50,000. 

Fischer-Tropsch Synthesis Catalysts such as nickel and co- 
balt, which normally yield chiefly methane from a mixture of 
hydrogen and carbon monoxide at atmospheric pressure and 250°— 
400° C., may be modified by the addition of oxides of thorium, 
magnesium or aluminum and by special preparation procedures 
so as to produce mainly liquid hydrocarbons. If modified iron is 
used as a catalyst, alcohols and liquid hydrocarbons are produced. 
This discovery, made in 1925 by Franz Fischer and Hans Tropsch, 
led to the rapid industrial development of synthetic gasoline in 
Germany during 1931-38. 

Nickel catalysts were soon found to be less useful than cobalt 
or iron, Cobalt catalysts were used exclusively in all German 
plants during 1932-46, although later research on iron catalysts 
showed that with proper preparations and suitable experimental 
conditions they would equal the performance of the cobalt cata- 
lyst. 

The standard catalyst in the commercial synthesis of gasoline 
in Germany during World War II was composed of: 


Co:ThOz:MgO;kieselguhr = 100:5:8:200 


The best results were obtained when pressures of from 5 to 15 
atm. and temperatures of about 250° C. were used and the ratio 
of Hy:CO=2:1. The product of this synthesis contained about 
14% methane, 1% ethane, 25% Cy and C} hydrocarbons, 30% 
gasoline, 14% diesel oil, 14% paraffin wax and 1% to 2% aliphatic 
alcohols. The hydrocarbons obtained were mixtures of paraffins 
and olefins; no naphthenes or diolefins were formed. 

Active iron catalysts for the synthesis can be prepared by 
impregnating precipitated ferric hydroxide with aqueous potassium 
carbonate so that the dried mixture will contain 0.25% potassium 
oxide. The activity and durability of the iron catalyst is enhanced 
by pretreatment with pure carbon monoxide at 325° C. 

Synthesis conditions with the iron catalysts are 225°-235° C., 
20 atm. press., using 1 vol. of Hy per 1 vol. of CO and a space 
velocity of roo to 200 vol. of the reactant gas per vol- 
ume of catalyst per hour. The percentage composition of the 
product is 15% (Cy+C2), 15% (C3+Cu), 24% (Cs to Cro), 
12% (Cy; to C18), 22% hydrocarbons boiling above 320° C. and 
12% oxygenated organic compounds. 

Oxo Reaction—The oxo reaction involves the addition of car- 
bon monoxide and hydrogen to an olefin in the presence of a 
cobalt catalyst to produce an aldehyde containing one carbon 
atom more than the starting compound. The reaction can be 
presented by the following general equation: 

CHO 


| 
RCH = CH: + CO + H: > RCH2CH:CHO and RCHCHs 


The reaction may be regarded as the addition of a hydrogen atom 
and a formyl group across the double bond. The reaction was 
first carried out (Roelen, 1938) with ethylene and the products 
of the reaction were diethyl ketone and propionaldehyde. Be- 
cause both products contained a carbonyl or oxo group, the reac- 
tion was called the oxo reaction, Later it was found that the 
ketone formation was relatively unimportant, aldehydes being 
the principal products. 

‘The effective catalyst in the oxo synthesis is cobalt hydrocar- 
bonyl, which probably results from the intermediate formation of 
dicobalt octacarbonyl: 


2Co + 8CO>[(CoCO)«] H = —55 kg. cal./mole 
He + [(CoCO)i2 > 2HCo(COp, si A 


For a maximum yield of aldehydes the reaction should be 
ated at as low a temperature as possible, compatible with a fee 
able rate. The temperature is usually T10°—140° C., and 
these conditions the cobalt should be introduced as dicobalt octa. 
carbonyl. As the temperature is raised, there is a tendency for 
the aldehydes to be reduced to the alcohols. The usual operatin 
pressure of the oxo synthesis is 200 to 300 atm. of synthesis 
(Hy:CO = 1:1). It is possible to adjust conditions so that the 
aldehydes are produced even at 185° C.; this can be done by using 
sufficient gas to enable the oxo synthesis to proceed, but insufi. 
cient to permit the subsequent hydrogenation. 

Most oxo reactions are performed with cobalt concentration of 
about 0.5 to 5 mole per cent. 

Straight-chain terminal olefins yield a mixture of aldehydes 
consisting of about 40%-60% straight-chain and 60%-40% 
branched-chain aldehydes. Nonterminal straight-chain olefins 
yield a mixture of aldehydes practically identical with that given 
by the isomeric terminal olefins. 

The olefin mixture of the greatest commercial interest as a sub- 
strate for the oxo reaction is the mixture of heptylenes obtained 
by the copolymerization of Ca and C, olefins and composed 
chiefly of 2,2-, 2,3- and 2,4-dimethylpentanes, The mixed C, 
alcohols eventually obtained by the oxo process are useful in the 
manufacture of plasticizers. 

Hydrogenation of Elemental Substances.—Hydrogen com- 
bines with many elements in the presence of finely divided metals 
such as platinum or palladium. The elements of fluorine, chlorine, 
bromine and iodine form the corresponding hydrogen halides 
Hydrogen combines also with sulfur, selenium and tellurium. The 
reaction of nitrogen with hydrogen to form ammonia is of great 
industrial importance. 

See NITROGEN, FIXATION oF; and references under “Hydrogent- 
tion” in the Index volume. > 
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HYDROGEN IONS. A hydrogen ion may be An ft 
cally charged molecule (or atom) of hydrogen in the e to ions 
but the term is applied more often, as it is in this article, 
in solution arising from acids, acid salts, etc. ety 

According to the theory of Svante Arrhenius, hy e, 
produced in solution by the dissociation of acids. are anion 
the acid CHs.COOH was supposed to dissociate: to 
CH,COO- and the hydrogen ion H+. Jeus of the 

The view here adopted is that the proton, the ar esate by 
hydrogen atom having unit positive charge and repr 


of pro 
H+, may transfer from any one of a large Te of proton 


donors to one or another proton acceptor. tors are: 
donors and the corresponding (or conjugate) proton accep 
Donor and acceptor Donor and wee 
CHy.COOH and CH;.COO- Code. wey, 
NH,* and NH; Á: and R 
H;PO, and HPO." R N 
HPO and HPO? pte: NE: 
A goa ion H+. H:O and Ho. 
R and R H:0 and 
\ N 
NH;* NH;* 


dono! 
on from 4 proton golu- 


i t 
In aqueous solution transfer of a prol "0, of an aqueous af 


to water gives the hydrogen ion, H+H 
tion. Likewise, in an ammonia solution the trans! 


from a proton donor to a molecule of the solvent, NH4, gives the 
hydrogen ion, NH,*+, of an ammonia solution. (The terms donor 
and acceptor are discussed in detail in Actos AND Bases.) 

This article is restricted to aqueous solutions and to an ele- 
mentary treatment, but the elementary principles presented are 
widely applicable if due consideration is given to the distinctions 
between different solvents. 

A general, reversible process of proton exchange may be repre- 
sented by: proton donor A + proton acceptor B = proton accep- 
tor A + proton donor B. Confining attention to water solutions, 
in which H,O is a proton acceptor and the hydrated proton, 
H+.H,0, is a proton donor, we may formulate in the classical 
way the equilibrium equation (1). 


[Proton acceptor][H*.H,0] _ k 
[Proton donor][H:O] (7) 


Here brackets signify the molar concentration (in the algebraic 
sense) of a substance the symbol of which is enclosed, and k is a 
constant. 

Strictly, equation (1) is valid only at infinite dilution. Also 
at infinite dilution [HO] is a constant. Then equation (1) may 
be written as (2), which expresses a limiting relation. 


[Proton acceptor] ____ K 
[Proton donor) [H*. H:0] 


It is advantageous to preserve this limiting relation and to use its 
form as in the following development. 

Inasmuch as equilibriums of this sort, when observed under 
ordinary circumstances, are not strictly determined by the con- 
centrations of the participating substances, but rather by their 
chemical potentials (see THERMODYNAMICS), it has been found 
convenient to replace the concentration of each substance by its 
activity. The activity of a substance A may be defined by rela- 


tion (3) 
(A) =[Alfa (3) 


where () is used here to represent activity, brackets are used 
as before to signify molar concentration and f, is the activity 
coefficient. If concentration is expressed as molal instead of 
molar concentration, a different symbol should be used for the 
activity coefficient. This device is virtually to make equations 
such as equation (4) exact by definition. Accordingly equation 
(2) should be written as equation (4) 


(Proton acceptor) _ K 
(Proton donor) (H+. H0) 


Introducing relations of type (3) we have: 


[Proton acceptor] io K fdonor 
[Proton donor] (H*.H:0) f cceptor 


(2) 


(4) 


(5) 


For a narrow range of conditions the ratio faonor / facceptor 
may not vary to an extent that will affect seriously the simpler 
formulation of a set of relations, and then this ratio may be 
combined with the true ionization constant K to give the “ap- 
Parent ionization constant” K’ of equation (6) 


[Proton acceptor] K’ 
[Proton donor] ~~ (H*.H,0) 


It was virtually with this approximate relation, applied to each 
of a large number of systems, that the subject was first outlined. 
We shall use it for the same purpose, but it should be noted that 
the following comments involve approximations and that more 
elaborate treatments must be sought in texts. J 

Equation (6) suggests the fundamental reason for the wide- 
spread interest in determining the activities of hydrogen ions in 
aqueous solutions. 

A particular proton donor will hav: 5 

ose of its corresponding acceptor. Manifestation of the one or 
the other set of properties will depend, of course, on the amount 
of the respective substance, or, per unit volume, on the molar con- 
centration, but the relative degree of manifestation will depend 
on ratios such as those defined by statements (7) and (8). 


(6) 


e properties that differ from 


m 
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[Proton acceptor] 


[Proton acceptor] + [Proton donor] mae ” 
[Proton donor] 1 (8) 
[Proton acceptor] + [Proton donor] ied 
By (6), (7) and (8) one obtains (9) 
ye (9) 
I-a ~ (H.O) ? 


Thus, the degree to which the proton acceptor predominates, as 
expressed by a, is determined by the value of K’, which is char- 
acteristic of each system in given circumstances, and by the 
hydrogen ion activity of the solution. When, for example, K’ = 
(H+.H,0), æ = 0.5, or, in other terms, half of the proton donor 
has been transformed to the corresponding acceptor. Even in 
solutions so complicated that it is impracticable to determine 
every set of proton donor and acceptor, control of the hydrogen 
ion activity will establish certain ratios for all pairs of these sub- 
stances. This may be favourable or detrimental to complicated 
processes, such as the growth or metabolism of bacteria or of any 
of the innumerable organisms in sea water that are directly ex- 
posed to this environment. Control of (H+.H,O) is indispensable 
when a particular proton donor, or its corresponding acceptor, is 
to be brought into prominence for any one of innumerable pur- 
poses. 

Although in alkaline solutions the transfer of protons to water 
molecules is so little that the concentration of hydrogen ions 
might be regarded as of doubtful physical significance and the 
response of devices such as the hydrogen electrode might be re- 
garded as due to direct transfer of protons to the electrode from 
proton donors, it is customary to postulate a hydrogen ion ac- 
tivity for all cases, Indeed, from a purely thermodynamic point 
of view, the postulation of the hydrogen ion as the intermediate 
is quite legitimate. This leads to the consideration of hydrogen 
ion activities ranging in values from, say, 10 to 1 X rot, It 
is inconvenient to plot relations with this large range of values. 
In 1909 S. P. L. Sørensen used the function —log [H+] and desig- 
nated it by the symbol pm. Later he and others recognized that 
—log [H+] should be replaced by —log (H*+.H,O) and accord- 
ingly the modern interpretation of px is often stated to be the 
“negative logarithm of hydrogen ion activity.” ‘There remains a 
small uncertainty in estimating a hydrogen ion activity so that 
pH numbers as ordinarily used are somewhat arbitrary. 

If this be understood, we may proceed with the conveniences 
provided by the following definitions. 


pn = —log (H*.H,0) {re} 
pK’ = —log K’ 1 


By (9), (10) and (11) we reach equation (12) 
pu=pK’ + log, 


(12) 


I-a 


If a be plotted as abscissa and px as ordinate, one obtains the 
family of symmetrical curves shown in fig, 1, the position of 
each curve being determined by the value of pK’ which is 
characteristic of each system under the conditions where pK’ 
applies. The mid-point of each curve (a@=0.5) falls where 
pH = pK’. If the value of pK’ is known and pit is measured, 
one can estimate the degree to which a particular proton donor 
has been transformed to the conjugate acceptor. The estimate 
may be made by calculation or by reading values on a carefully 
drawn curve such as one of those in fig. 1. ? 
Water itself forms both hydrogen ions_and hydroxyl ions, 
OH, by the process 2H,0 =H+.H,0+O0H, The equilibrium 
expressed in classical terms is: 
(Ht. H.O}(OH] _ 
(H,0}* ii 


imiti iti i ly constituent 
At the limiting condition where water is the on uent, 
[H0] is a constant so that we then have the so-called ionic 


product of water expressed by (13). 


(H*.H,0][OH]=Kw (x3) 
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(e) a os 1 
FIG. 1.—ALPHA CURVES 


Relation of pH to the degree of transformation of proton donor to conjugate 
proton acceptor in systems of specified values of pK’ 


For present purposes one may neglect the activity coefficients 
that would have to be applied to make a similar equation valid 
for ordinary conditions and one may use the approximate value 
1 X rot for the value of the “apparent” constant KY. Then 
the hydrogen ion concentration would appear to be equal to the 
hydroxyl ion concentration px = 7.0. This is a convenient “equa- 
tor” with which to demark “acid” solutions from “alkaline” solu- 
tions. If it be desired to calculate the activity of hydroxyl ions 
from measured values of pH, an equation similar to equation 
(13), but properly modified to include the values of activity co- 
efficients for the conditions used, provides the means of calcu- 
lation. 

If attention be confined to simple cases, such as mixtures of 
an acid and its sodium salt, one can state in simple form some 
principles that are widely applicable. For this purpose let typog- 
raphy be simplified by using H+ as the symbol of H+.H,0. Let 
HA represent a neutral proton donor, such as acetic acid, and 
A- the conjugate acceptor, the anion of a simple acid. Assume a 
sodium salt, such as sodium acetate, to be completely ionized in 


lution. For a mixt f the aci ikon : 
— solution. a ure of the acid and its sodium salt 
S=[HA]HA-] 7 E 


[A7] being the concentration of anions arising from ionization 
of both acid and salt, and [HA] being the concentration of the 
acid that remains unionized. The solution must be electrically 
neutral. Hence: 
(Na*}+[H*]=[A-]+[08] hate) 

Equations (14), (15) and (6) may be combined to give equa. 
tion (16). 

(H*)((Na*}+[H*]—-[OH) g 

S—((Na*]+{4*]-[0H)) KI 


For many purposes it is unnecessary to do more with this 
equation than make certain approximations. Suppose, for ex- 
ample, in making the solution such an amount of acid and its 
sodium salt were used that S=o.1 and [Na+]=0.5 “molar.” 
Suppose also that a crude estimate places the value of [H+] 
between 1 X 10° and r X ro “molar.” By use of the value 
Ky = r X ro™ a crude estimate of the value of [OH] would 
be that it is between r X 107! and 1 X 107° “molar.” Then 
equation (16) reduces to: 

(H*)(Nat],, 
S=[Na] =K w) 
But [Na+] is equivalent to the stoichiometrical concentration 
of salt and S—[Na*] is equivalent to the stoichiometrical con- 
centration of acid used in making up the solution, Hence 
[Salt] a8) 
[Acid] 
If in equation (16) [Nat+]=o, that is if the acid alone is 
present, [OH] usually will be negligible in the sum [Ht]- 
[OH] so that equation (16) reduces to: 
(EHHH 
S—(H*] 
For a weak acid the value of S— (H+) is little different from 
the value of S so that: w 


pH approximates 0.5 pK’-0.5 log S 
20) one can 


the titration 


pu=pK’-+-log, 


H+ 2 
ŒK’ or practically to Pe ak (19) 


With the approximations of equations (18) and ( 
calculate roughly the course taken by pH during eliable, 
of a weak acid by a standard solution of an alkali, More ale 
however, are so-called titration curves obtained by plotting V2" 
of pH measured at successive intervals during step i 
of alkali, pu being plotted against equivalents of adde 
Such curves are illustrated in fig. 2 and 3. 

Buffer Action.—It will be noted in fig. 1 that the cu fe 
not have as great a slope near the mid-points (where æ 


n tl 
sections 0 
as they do near the asymptotes. The flatter eet: 


rrves do 


other words a variable degree of stabilization of pH 8 i 
with a mixture of a proton donor and its conjugate 
stabilization being the more pronounced the greater t% 
trations and usually the nearer the ratio of conce 
proaches unity. Stabilization also occurs at each i ell as the 
scale where, at the one extreme, hydrogen ions as Wí 
conjugate proton acceptors, water molecules, are 
the other extreme where hydroxyl ions as pro e abundant. 
well as the conjugate donors, water molecules, becom n., Systems 
This partial stabilization of px is called buffer ae |- 
providing buffer action are called buffers. Some are gle metho! 
ards of px for the determination of pH by the ie to st é 
(see Indicators of px, below) or as solutions with x m 

ardize the glass electrode (see Glass Electrode, belo to control 
serve to condition the environments of living cells an jii witha 
innumerable chemical reactions. In the titration of at ecessat to 
standard solution of an alkali, such as NaOH, it ae num y 
know that pH at which there have been added 
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THE LIMITED RANGES OF SUCH EFFECTS AND THE DIFFERENT PH-VALUES 
ATTAINED AT THE EQUIVALENCE POINT 


equivalents of alkali equal to the number of equivalents of acid 
in the original solution. This px is called the equivalence point or 
end point. 

The calculation is simple in those cases in which both acid and 
alkali are completely ionized as in the case of HCI and NaOH in 
water. For example, when HCl is titrated by NaOH the law of 
clectroneutrality requires: 


(H*]+-(Nat]=[Cl]-+H{OH] (21) 


CH] is equivalent to the number of moles of HCI originally used, 
et litre of the solution as the solution exists at the end of the 
titration. [Na+] is equivalent to the number of moles of NaOH 
Wed, per litre of solution as the solution exists at the end of the 
titration. At the equivalence point [Cl-]=[Nat]. Hence 
H+]=[OH]. Therefore, if activity coefficients be neglected, 
he equivalence point in this particular case is approximately at 
H = 7.0 (see equation [13]). i 

_ in the titration of a “weak” acid, one that is only partially 
ionized, the equivalence point may be calculated with approxima- 
tions adequate for ordinary purposes as follows. In equation (16) 
introduce the condition for the equivalence point that [Nat] =S 
See equation [14]). The numerator of equation (16) then be- 
comes (H-+)(S+[H+]—[OH]) and the denominator becomes 


(22) 


Ss Ky 
—[H*]+[OH] or -EHA 


Usually S is so much larger than [H+]—[OH] that att), is 


‘or closely approximates (H+) S. If we now assume 
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approximate [H+], a little algebraic manipulation will lead to 
equation (23): 


pu=0.5 pK’+0.5 pK4+0.5 log (S+-K’) (23) 
or, when S is much greater than K’, 
pu=0.5 pK’+-0.5 pKy,+0.5 log S (24) 
Examples: 
S pH of S pu of 
molar pK’ eq. point molar pK’ eq. point 
O.I 3.0 8.0 Or 5 9.0 
0.01 75 0.01 8.5 


The greater the value of pK’ the greater will be the px of the 
equivalence point and the nearer an overlap of the titration curve 
with the curve obtained on addition of NaOH to water, There- 
fore, in titrating small quantities of a weak acid the volume is kept 
as small as possible and a microburette is used to deliver alkali of 
relatively high titre. 

Much the same sort of calculation may be used in making a 
rough estimate of the equivalence point in the titration of am- 
monia, for example, by a standard solution of HCl. In such 
cases the equivalence points for various conditions will be at px 
values less than 7.0. 

The px of the equivalence point is indicated by the colour of 
a suitable indicator. In this use of an indicator consideration is 
given to the fact that in most of the ordinary titrations a large 
change of pH occurs near the equivalence point. Thus, in the 
titration of HCI with NaOH, as one equivalent of NaOH per 
equivalent of HCI is approached the addition of a very small frac- 
tion of one equivalent of NaOH causes a large change of px. At 
pH values in the region near 6, phenol red will remain yellow. 
From that point an extremely small fraction of one equivalent of 
alkali is needed to reach px 7.0 and within the interval phenol 
red will exhibit a readily detected, partial colour change. Like- 
wise, if pH 8.5 is to be the equivalence point in the titration of 
a weak acid, phenolphthalein will remain colourless until this 
equivalence point is approached and will exhibit a partial trans- 
formation to the red form at pH 8.5. 

Advanced treatises should be consulted for more elaborate 
treatments including those dealing with various sources of error. 

Indicators of pH.—An indicator of px is a substance capable 
of existing in solution as a proton donor and conjugate proton 
acceptor, at least one of which forms absorbs visible radiant 
energy so that it may be distinguished by the eye. Usually an 
indicator is employed at a concentration so low as not to affect 
seriously the px of buffered solutions. 

The degree of transformation, a, of an indicator from a par- 
ticular form as proton donor to the conjugate acceptor is related 
to the px value of a solution by an “alpha curve” such as those 
shown in fig. 1. 

Some indicators can form two sets of conjugate proton ac- 
ceptor and donor. Such is the case in each of the sulfon- 
phthaleins. At low pH (near pH 0) each exhibits a colour change 
distinct from that observed in passing through a region of higher 
Se anast as a particular indicator will exhibit change of form 
over a limited range, or over limited ranges, of pm, as defined 
by its alpha curve, or curves, it is necessary to have a series of 
indicators for each of the various purposes. 

There are two principal uses of indicators of pH. One is to 
determine the pH of a solution whatever it may be; the other 
to detect that particular px called the equivalence point for the 
titration of a particular acid with a standard solution of an alkali 
or the equivalence point in the titration of a proton acceptor 
(such as NH3) with a standard solution of an acid. 

The simplest of several methods for the determination of px 
with indicators is the following. It is necessary to select that 
indicator which shows a definite and appreciable degree of trans- 
formation when added to the solution under test. A suitable 
indicator having been selected by preliminary trials, one prepares 
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a few buffer solutions having pr values within the expected range, 
the px values differing by 0.2 px unit or o.r pH unit. Tables 
giving the composition and px values of standard buffer solutions 
are given in various treatises, Apportion equal volumes of these 
buffers in test tubes of the same internal diameter. To each of 
these buffer solutions and to the same volume of the tested solu- 
tion in a tube of the selected, uniform bore, add precisely the same 
volume of the same stock solution of indicator. Illuminate com- 
pared tubes equally. When a tested solution and a standard solu- 
tion have the same appearance (the same colour to a normal eye) 
the degree of transformation, a, of the indicator will be the same 
in both solutions provided no change of indicator takes place other 
than change between proton donor and proton acceptor forms. If 
the colour of the tested solution is intermediate between the col- 
ours of two standards, a judgment can be made of the standard 
that should match. It usually is presumed that the px values of 
tested solution and standard are the same when a colour match is 
found. However, such a presumption would be based on equation 
(9) and, as noted in developing this equation, the apparent con- 
stant, pK’, includes a ratio of activity coefficients. These coeffi- 
cients will vary with the salt content of the solution. Hence pK’ 
may not be the same in standard and tested solutions if the compo- 
sitions differ considerably. The difference of pH associated with 
the same value of æ is often called the “salt error.” Among other 
sources of error are the combination of an indicator with pro- 
teins, precipitation by various agents and the superposition of 
the natural colour of the tested solution. Compensation for the 
latter can sometimes be made satisfactorily by devices described 
in texts, 

Use of indicators to determine equivalence points in titrations 
has been noted briefly above, in the section Buffer Action. 

Hydrogen Electrode (Hydrogen Cell).—A hydrogen cell 
is an electric cell which is conveniently regarded as made up of 
two half cells (see fig. 4). Each half cell contains an electrode 
of a noble metal, such as platinum, coated with platinum black or 
palladium black as catalyst. Each electrode dips into a buffer 
solution which maintains a constant activity of the hydrogen ions 
and the solution is brought into equilibrium with some definite 
partial pressure, P, of hydrogen. The process occurring at the 
interface between electrode and solution is one of oxidation- 
reduction, specifically that represented by 2H+ + 2e == Hy where 
€ represents an electron. This reversible process is catalyzed by 
the platinum, or palladium black. Postulation of the intermediate 
H+.H,O will not affect the final result, if attention is confined to 
water solutions. 

If the two solutions are joined directly there may be a large 
liquid junction potential, When a solution saturated with respect 
to KCI is interposed, the liquid junction potential is reduced to 
an uncertain value which is small and is frequently neglected. 
We shall, for the moment, neglect this junction potential. 

The hydrogen at an electrode serves as an electron donor and 
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the hydrogen ion as an electron acceptor. If the rti 
of the hydrogen are the same in both half cells, that 
having the greater activity of hydrogen ions will have the 
tendency to withdraw electrons from the metal of the eh 
Thereforè the terminal of this electrode will be posi 
to the other. Consequently if the electrodes are joined by 
electrons will flow from the electrode in the solution 
hydrogen ion activity to that in the other solution, 
wire. To allow this to happen would violate the ji 
maximal work under which condition the difference of 7 
between electrodes will be maximal. Therefore this poten 
ference is balanced by the oppositely oriented potential dj 
of a potentiometer both for the purpose stated abo 
measure the potential difference between the electrodes { 
STRUMENTS, ELECTRICAL MEASURING). 

There are several ways of formulating the relation be 
activities of the hydrogen ions in the half cells and 
motive force of the cell. The following is based on the 
J. Willard Gibbs’s chemical potential as extended to elect 
on the thermodynamic relation between the chemical px 
Ha, of any substance A and the activity (A) of that su 
ie. 

a ua =RTn(A)+ma 


where yo, is a constant, dependent only on temperat 
pressure, and is the value of ua when (A)=1. 
For the oxidation-reduction process 


2H*+2«—H: 


there will subsist a comparable relation between chemié | 
tials. Distinguish by primes and double primes the case 
cells r and 2, respectively 


Danity He =h, 


uh F 2m = Hn, 
By (26) and (27): 


He He 1/244 Hig) — Gag Bn) 


The difference of electron chemical potentials must De 
guished sharply from electrostatic difference of potential 0 
tromotive force, emf. 

If chemical potentials are defined in terms of free 
equivalent, #4 — p% has the dimensions of energy per eM 
and can be expressed in volt-faradays EF. Now when 
of the cell is balanced by that of the potentiometer 
equality of the chemical potentials of the electrons in 
phases between which there is no passive resistance toM 
transfer. Therefore the potential difference, E, measured 


potentiometer is given by #¢—He. On the right of (28) Si 


(25) in appropriate form for each item, Thus is obtained 
vV. (H*)” 
FE RO) A 
For the ratio of proton activities in equation (29) iol 
substituted the ratio of hydrogen ion activities, but i; 
typography we may let H+ represent the hydrogen 10) © 
solution, With no serious error, the ratio of the pa 
of hydrogen, P” and P”, may be substituted for the 
activities of hydrogen and we have (30). 
RT, (H+)" _RT (8%)! 
Ba nr P -F pr 
The normal hydrogen half cell is defined as the h pe 
cell where the partial pressure of hydrogen is one the! 
mosphere and the hydrogen ion activity is 1- This ain 
to which all other half cells are referred in systema é 
Therefore it is convenient and agreed that the singt S 
difference between electrode and solution of the no uy, 
half cell shall be called arbitrarily zero at all ee in 
Accordingly we shall regard the half cell paper pe 
single primes as the normal hydrogen half cell an 
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dder E of (30) as if it were the potential of the other hydrogen 
talf cell. To designate this system of comparison E, will be used 


ja place of E. Then: 
Bae in (s1) 


The following values of R and F were selected by J. W. M. 
DuMond and E. R. Cohen (Rev. Mod, Phys., 25:691 [1953]): 

R (gas constant) = 8.31439 absolute yolt-coulombs/degree gram 

ivalent. 

F ({araday) = 96,494 abs, coul./deg. g. equiv. 
And according to a report of the National Research Council Com- 
mittee on Physical Constants (issued July 1, 1949): 

T (degrees Kelvin) = £. (° C.) + 273.16, 

The modulus for converting a logarithm with base ¢ to the cor- 
responding logarithm with base 10 is 2.302585. Hence 


En =0,000198407 top (32 


According to the derivation of the coefficient in this equation 
E, should be expressed in absolute volts and not in international 
volts, as was the custom prior to Jan. 1, 1948 (see Circular of 
the National Bureau of Standards, C459 [1947]); 1 absolute 
volt=0,99967 international volt. 


If P= 1 atmosphere and f= 25° C. 
Es = — 0.059156 pit 


A difficult problem is that of establishing either the 
under which the activity of the hydrogen ions is unity as 
manded in the use of the primary, standard, hydrogen half 
or a definite hydrogen ion activity in any other half cell 


mine experimentally the individual activity 

two hydrogen half cells are joined in liquid ji 
without the intervening saturated solution of KCI 
wed to reduce the potential difference at the liquid 

alculation of a junction potential with 
requires knowledge of the individual activity 
diffusing ions, Invaluable data can be obtained 
tions of HCl, for example, by the use of a cell 
junction, one electrode to the activity of 
lons and the other (such as the silver-silver ) 
responding to the activity of the chloride ions. But then it i 
necessary to use the mean activity coefficient for these two sorts 
convenient to use a Sony oy calomel 


iy uant a maion ol 
of 
determined by using a 


i 


half 


mie one in which ne A 
83Cl; (calomel) and electrode is mercury. 
For precise measurements with a hydrogen cell many items a 


technique must be given attention. 
Cias Electrode (Cell with Glaw Membrane) —Thi b an 
Amazingly successful device for the measurement of pr. 
developed so largely by empiricism that its theoretical trat: 
ment will be left to advanced treatises. ‘The description 
follows outlines a method used in practically all laboratories con: 
tered with aqueous solutions and in plants concerned with control 
many industrial processes. 

The cell with glass membrane may be used 
Gannot be studied with the hydrogen electrode. 
olutions containing substances that 
hydrogen clectrode or substances easily 
Provisions must be made 
trode solutions containing COs 
“ary with the glass rode other 
co, 
well by 


gy 


hydrogen ion activities that af- 

fect the glass membrane; in par- 

ticular other cations have an ef- 

fect that is prominent in alkaline 

solutions. Furthermore, the very 

high electric resistance of a cell 

with glass membrane makes nec- 

nerarree oy reswtnen sasa o, snes C8ary both a special null-point 
ee instrument in the potentiometry 
a erase wen. Of such a cell and special precau- 

ph lingered = tions to be taken by the user of 


Ag | AgCi(s). HCI (0.1 M) | Glass | Solutions | KCI (sat.) HiæCh | Mg 
« b membrane ¢ 4 ‘ 
Up to b there is a silver electrode, coated with silver chloride, 
immersed in a 0.1 molar solution of hydrochloric acid. 
mercury electrode overlaid by solid calomel 
ution saturated with potassium chloride, The latter is 
with solution x, A thin glass membrane separates solu- 
M 


ae 
HIHHH 
i 


i! 


e 
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Standard Buffer Solutions. Values of px 


(M = molar. See original references for values at other temperatures) 


Solution 


0.05M K tetroxalate Zant 
KH tartrate, satd. at 25°C. . 
0.05M KH phthalate 


0.025M KH:PQ,, 0.025M 
NaHPQ . . 

NaBO; . . 

Ca(OH), satd. at 25° C. 


°.01M. 


“Standard values recommended by the National Bureau of Standards. For original 


references see R, G. 


t 


i 


chart the value of pH. 


Bates, Electrometric End Determinations (1954). 
Hitchcock and Taylor, J. Am. Chem, Soc., 60:2710 (1938). 

MacInnes, Belcher and Shedlovsky, J. Am. Chem. Soc., 60:1094 (1938). 
Bates, Bower and Smith, J. Res. Natl. Bur. Standards, 56:305 (1956). 


If the standard values of px lie on a 


straight line, interpolation by calculation may be made. Under 
these conditions, the pH is given by the operational definition 


(33) 


where x and s refer to solution x and the standard buffer solution, 
respectively. The national bureau of standards in Washington, 
D.C., supplies certified materials for the preparation of the stand- 
ard buffer solutions. 


ti 


Particularly in alkaline solutions the potential becomes a func- 
on not only of px but also of the concentration of other cations 


such as Na’. 


There have been several systematic studies of the relation of 


the compositions of glasses to the behaviour of glass electrodes. 
Several satisfactory glasses are available commercially. The bulb 
form illustrated in fig. 5 is the most frequently used but with 
certain modifications to lower electrical leakage around the thin 
glass membrane. The bulb form is especially convenient because 
the silver-silver chloride electrode and hydrochloric acid solu- 
tion (or other electrode-solution pair) may be placed on the in- 
side and the standard or test solution on the outside. 


By reason of the high electric resistance of the glass mem- 


brane, a galvanometer usually cannot be used directly as null- 
point instrument in the potentiometry of these cells. 


Accordingly, in commercial instruments for the potentiometry 


of cells with glass membrane the electron valve is nearly always 
used to amplify the extremely small currents which flow at im- 


ce. 
Bistrocraruy.—W. M. Clark, Topics in Physical Chemistry, 2nd ed. 
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MacInnes, The Principles of Electrochemistry (1939); H. S. Harned 
and B. B. Owen, The Physical Chemistry of Electrolytic Solutions, 2nd 
ed. (1950) ; H. T. S. Britton, Hydrogen Ions; Their Determination and 
Importance in Pure and Industrial Chemistry, 2 vol., 4th ed. (1955); 
R. G. Bates, Electrometric pH Determinations (1954); V. Gold, pH 
Measurements (1956); M. Dole, The Glass Electrode (1941); I. M. 
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HYDROGEN PEROXIDE is a compound composed of hy- 


drogen and oxygen, the formula for the molecule being HO». It 
was discovered in 1818, and in dilute solutions has been a familiar 
product since the turn of the 20th century, but high concentrations 
were considered too unstable to be practicable until World War IT, 
when new techniques of storage and handling were developed. 
Hydrogen peroxide was used as a propellant for the launching of 
Germany’s V-r missile; it has been a factor in postwar rocket ex- 
periments; and it has been used as the oxidant in a propellant mix- 
ture for submarines. Important industrial applications have also 
been found. 


Hydrogen peroxide is of special interest in a comparison of its 


Properties with those of water, because of its chemical relation to 
oxygen and water, because of the diverse reactions it undergoes 
and because of the numerous catalytic phenomena encountered 
in a study of these reactions. It is seldom prepared in the pure 
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state, for in this condition mechanical shock or contact with K 
kinds of matter can result in violent explosion by decompositi 
It is ordinarily handled as a solution in water, for in thie. a 
A RRS » tor in this state itg 
sensitivity is much reduced. 

The pure substance is a colourless liquid of melting poj 
—0.9° C., and of density 1.442 g. per cubic centimetre at 25°C, 
It is considerably less volatile than water, its vapour Pressure 

A ` at 
25° C. being 2.0 mm. as compared with 23.7 mm, for water 
Hydrogen peroxide decomposes before the normal boiling point 
is reached, but by an extrapolation using measurements of its 
vapour pressure at lower temperatures, the normal boiling point 
has been estimated to be 151.4° C. The latent heats of vaporiza- 
tion and of fusion are 326 calories per gram and 79 calories per 
gram, respectively. The dielectric constant of hydrogen peroxide 
is 73.6 at 20° C. which is almost as high as that of water. As 
might be expected from the high value of the dielectric constant 
hydrogen peroxide is also a strongly dissociating solvent, Many 
simple salts are dissolved by the liquid and are highly dissociated 
in the resulting solution. Water and hydrogen peroxide are mis- 
cible in all proportions. A solid of composition H20».H,0 and 
melting point —51° C. can be separated from the solution on lower- 
ing the temperature. 

Speculation about the structure of hydrogen peroxide has been 
abundant, but reasoning based on purely chemical data has not 
led to a unique assignment of structure. However, by a combina- 
tion of physical methods it has been shown that in the hydrogen 
peroxide molecule the oxygen atoms are directly bonded to each 
other, with one hydrogen atom on each oxygen atom, The mole- 
cule is not linear, but the line from a hydrogen atom to an oxygen 
atom makes an angle of about 100° with the line joining the two 
oxygen atoms. Furthermore, the hydrogen atoms do not lie ina 
single plane with the two oxygen atoms, but the plane defined by 
one hydrogen atom and the oxygen atoms makes an angle of about 
100° with the plane defined by the other hydrogen atom and the 
oxygen atoms. 

Uses of Hydrogen Peroxide and Its Derivatives—Most 
applications of hydrogen peroxide exploit the properties it f 
sesses as an oxidizing agent. It is a powerful oxidizing agent bul 
is sufficiently slow so that the rate of its oxidizing action io 
conveniently be controlled by adjusting the conditions. Fu i 
more, water, the product resulting from its reduction, Is nota 
ful ingredient in most processes. $ 

Hydrogen peroxide tad been used in the bleaching of a 
silk, linen, furs, hair and hair products and fats. | The eed 
action on animal fibres is particularly important, since oad i 
sustain less damage from the action of hydrogen Laas 
from other moderately priced oxidizing bleaches. The w ent 
has also been applied as a preservative and as a disintecta a 
it possesses strong bactericidal properties. Many of the 
tives of hydrogen peroxide also are used as bleaches. d sodium 

Peroxyhydrates of sodium carbonate, sodium borate i RA 
phosphate are used in pharmaceutical, cosmetic an 
preparations. 

The use of peroxides as catalysts for polym 
has become of great importance. Their catalytic prop 
on the fact that on decomposition, or reaction with eae 
agents, unstable substances are formed which readily l n 
molecules to be polymerized. Benzoyl peroxide, e type of 
and peroxydisulfates have been used extensively for se in si 
reaction. Hydrogen peroxide and its derivatives a double bond 
thetic organic chemistry, for example, in converting & 
grouping 


H H 
(R—C = C—R’)) 
to an epoxy grouping 
H H 
(R—C—C—R’)) 
or in hydroxylating it to form 
H H 
(R—C—C—R’) 
0 O 
H H 
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such reactions are of importance in the chemistry of fats, waxes, 
terpenes and pein’ aan È ii 

Important deve opments in the use of hydro; OXI 
propellant appeared during World War II. The eatin za 
7H,0 + Oo is exothermic, the decomposition to water Sarueand 
onygen of 1 g. of liquid hydrogen peroxide yielding about 380 cal 
of heat. This reaction, catalyzed by manganese salts, was used by 
the Germans during World War II as a source of energy for the 
launching of the V-1 missiles. 

The heat of reaction of hydrogen peroxide with combustible 
materials is greater than that of the corresponding reactions of 
oxygen. With methyl alcohol, for example, the heat of the reaction 
CH,OH + 3H,02— CO, + SH,O is greater than that of the re- 
action CHOH + 3/202— CO, + 2H;0 by a factor of 1.25. This 
suggests the use of hydrogen peroxide as the oxidizing component 
of combustible mixtures, particularly where conservation of space 
isimportant. Such applications also began to be developed during 
World War II. 

Chemical Properties—Hydrogen peroxide possesses weakly 
acid character, and a metal peroxide such as barium peroxide, 
BaO», may be regarded as the salt of the acid H202 and the base 
Ba(OH)y. Ina 1% solution in water, only about 0.0003% of the 
hydrogen peroxide is dissociated to hydroperoxide ion, HO,,, and 
hydrogen ion. The tendency of H,O; to dissociate does, however, 
exceed that of water. Besides the metal peroxides mentioned 
above, many other derivatives of hydrogen peroxide, in which 
the oxygen to oxygen link is maintained, are known. Some of 
these derivatives will be discussed below. 

Hydrogen peroxide represents an intermediate stage for the 
transformation of oxygen to water, and for the reverse trans- 
formation. ‘This observation is fundamental to an understanding 
of a large class of the reactions of the substance. The scheme 
below indicates the relationship of hydrogen peroxide to oxygen 
and to water. 


oxidation 


H:O: 0: 


2H:0 


reduction 
The scheme also serves to illustrate the application in this 
system of the general terms oxidation and reduction (g.v.). For 
example, the transformations of water to hydrogen peroxide or 
to oxygen by the action of suitable reagents are described as oxi- 
dations of water, Agents which bring about the oxidation or the 
reduction of another substance are called oxidizing or reducing 
agents, respectively. On mutual interaction, the oxidizing agent 
is reduced and the reducing agent is oxidized. From its relation 
to water and to oxygen, it may be seen that hydrogen peroxide 
can function as an oxidizing agent (that is, on interaction with 
à reducing agent it is transformed to water) and that it can also 
function as a reducing agent, for on interaction with an oxidizing 
agent it is transformed to oxygen. This dual role, which is readily 
splayed by the substance, makes its chemistry of unusual in- 
rest, 

me ydrogen peroxide is a fairly po 
gel powerful than — i t 
chlorine, ceric salts and potassium zan 
named being used in acid solution) readily oxidize hydrogen 
Peroxide to oxygen, but the oxidation of water by these sub- 
stances is slow. The reaction with potassium permanganate in 
on solution may be used as a basis for the quantitative deter- 

Mination of hydrogen peroxide, 


5Hi02 + 2MnOr + 6H" > 2Mn* + 502 + 8H:0. 


As an oxidizing agent, hydrogen peroxide is very pores 
More powerful in fact than are oxygen and chlorine. oe alf A 

ons by hydrogen peroxide of metal jodides to iodine, of sul Hie 
to sulfates and of ferrous salts to ferric salts proceed readily 
even in dilute solution. The reaction in acid so 


werful reducing agent and is 
this respect. The oxidizing 
permanganate (the last 


lution with potas- 
sium iodide is the basis of another method for the qpäntitative de 
termination of hydrogen peroxide, H,02 +21 +? Fe 
2H,0 + Ip. When the hydrogen peroxide is concentrated, the 
oxidation of organic or other reducing substances can proceed asa 
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combustion process and indeed with explosive violence. 

Many of the reactions of hydrogen peroxide with even power- 
ful oxidizing or reducing agents are slow, and interesting and 
diverse cases of catalysis are observable in these systems. For 
example, the rate of reduction of hydrogen peroxide by iodides is 
markedly accelerated by strong acids, by iron and copper salts, 
by soluble molybdates as well as by many other substances. The 
few substances named represent what are probably three essen- 
tially different modes of action for catalysts in this system. 
Catalysts for the reaction of hydrogen peroxide with certain re- 
ducing agents occur also in plant extracts and in blood, and are 
called peroxidases. 

Hydrogen peroxide is unstable with respect to decomposition 
into water and oxygen: 2H.O2—> 2H,0 + Os. This reaction may 
be regarded as a self-oxidation-reduction of hydrogen peroxide. 
So great is the tendency for the decomposition that in order to 
reverse it at room temperature a pressure of oxygen above a 1% 
solution of hydrogen peroxide in water in excess of 1080 atm, 
would have to be applied. Hydrogen peroxide exists only because 
the speed of decomposition under suitably chosen conditions is 
small, Most important of these conditions is the absence from 
the sample of catalytic impurities. 

The catalysts which enhance the speed of decomposition of 
hydrogen peroxide are numerous and diverse in nature. Most 
surfaces increase the rate of decomposition noticeably, Among the 
more effective ones are the following: some metal surfaces, of 
silver, gold or platinum, for example, particularly if freshly de- 
posited in a finely divided condition; some solid metal oxides, 
lead dioxide and manganese dioxide being examples. Accidental 
impurities such as dust are also catalytically active. Among 
soluble catalysts for the decomposition are iron and copper salts, 
particularly a mixture of the two, bromides and iodides under 
special conditions and alkaline substances, Catalase, an enzyme 
which occurs in plant and animal tissue, is also a catalyst for the 
decomposition. It has been suggested that an important function 
of catalase in living tissue is to bring about the destruction of the 
hydrogen peroxide which forms when oxygen is reduced by some 
substances during the metabolic processes. The effervescence 
observed when a solution of hydrogen peroxide is applied to a 
wound is a result of the liberation of oxygen on catalytic decom- 
position of the solution. 

An increase in temperature or absorption of light by the sub- 
stance also increases the rate of decomposition of hydrogen 


peroxide. 


In many cases the mode of action of the catalysts which func- 


tion in solution seems to involve both oxidized and reduced forms 
of the added substance, A schematic representation of the steps 
involved is given below. X and R stand, respectively, for the 
oxidized and reduced forms of the catalyst. 

X + H,0:— R +0: 

R + H:O: — X + 2H:0 


The net result of the two steps is catalytic decomposition of the 
hydrogen peroxide, and it is evident, since there is no net con- 
sumption of the added substance, that a small amount can bring 
about the decomposition of large amounts. 

Preservation and Handling.—Hydrogen peroxide has com- 
monly been sold dissolved in water at strengths of about 3% to 
30%. Large quantities of a more concentrated product, about 
go% or so in hydrogen peroxide, began to be produced at the 
time of World War II. The handling and storage of the unstable 
substance utilizes the fact that at room temperature or lower the 
decomposition of even the concentrated solution proceeds slowly 
in the absence of catalytic impurities and of light. Solutions of 
the lower strength are often stabilized by the addition of in- 
hibitors; that is, catalysts which decrease the rate of reaction. 
A wide variety of substances function as inhibitors for the decom- 
position. One class including many mineral acids functions by 

d. Sodium silicate belongs to a class 
solution, Acetanilide is a commonly 
ntative of a large class of organic compounds 
atalysts for the decom- 


keeping the solutions acid. 
which functions also in basic 
employed represe: 
which probably 


function by destroying ¢ 
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position which are produced by the decomposition itself. Concentrated solutions of hydrogen peroxide can be 
The choice of container material is important for the handling by introducing the mixed vapours of water and hydrogen peroyige 
and storage of all strengths, and particularly of the concentrated intoa fractionating column, Hydrogen peroxide, being leew 
solutions. Containers of specially treated aluminum, block tin or than water, accumulates in the lower part of the column. r 
Pyrex glass have been used for the 90% solution, and these con- To manufacture concentrated solutions of hydrogen peroxid 
tainers as well as those of ordinary glass or ceramic materials it is necessary to reduce the concentration of catalysts for the 
for handling solutions of lower strength. decomposition. This can be done by repeating the evaporation st 
Preparation and Manufacture.—From the relation of hy- before the final fractionation of the solution is undertaken, 2 J 
drogen peroxide to water its preparation by direct oxidation of Production by Methods Involving Reduction of Oxygen—When 
water might be expected. No appreciable concentrations of hydro- barium oxide is heated at 500° or 600° C., it absorbs oxygen tọ 
gen peroxide, however, have been built up by reactions of this form barium peroxide. On treatment with a suitable acid, hy. 
type. This observation can be correlated with the fact that hy- drogen peroxide is obtained from this solid: BaO + H,S0, 
drogen peroxide is both a more rapid and more powerful reducing BaSO, + HyOy. This was the principal commercial process before 
agent than is water, so that an oxidizing agent which oxidizes water the electrolytic method was developed. Several modifications have 
will oxidize hydrogen peroxide even more rapidly, and thus prevent been attempted, differing from each other chiefly in the choice of 
its accumulation in the system. acid, which in turn influences the method used for regeneration of 
Production by the Electrolytic Method.—The direct oxidation barium oxide from the spent solid. Sulfuric acid has most often 
of water to hydrogen peroxide at an anode during electrolysis been employed, and in this case it is found desirable to convert 
is vitiated by the process mentioned above, as well as by catalytic the barium peroxide to its hydrate, BaQ..H,0, preliminary to 
decomposition of the substance at the electrode surface. Some the acid treatment. Unless this is done, a coating of barium sul- 
derivatives of hydrogen peroxide, from which it can be prepared fate over the solid prevents complete reaction of the barium per- 
readily, are not so sensitive to these influences. Such derivatives oxide. L. J. Thénard, who in 1818 first proved the existence of 
do appear at high concentration when an appropriate solution hydrogen peroxide, made use of the barium peroxide method in 
is subjected to anodic oxidation, and they are thus used as inter- his preparation of the substance, 
mediates jn the electrolytic method for manufacture of hydrogen Sodium forms sodium peroxide directly on burning in excess 
peroxide. air. Potassium, rubidium and-cesium under the same conditions 
Peroxydisulfates have most commonly been employed as such yield compounds containing oxygen in an oxidation state between 
intermediates. The relation of hydrogen peroxide to peroxydi- that of peroxide and of elementary oxygen, The formulas for these 


sulfuric acid is indicated by the structural equation below: compounds are KO», RbOy and CsO.. 
Qin Qio, 99Q 0 The interaction of some reducing agents with oxygen produces 
Dy’ Ní ING YY hydrogen peroxide directly. This is the case with many. organic 
JN YN NE IY: compounds. For example, the reduction of oxygen: by hydrazo 


OH—HO O—O OH+2H,0 benzene to form hydrogen peroxide proceeds almost quantita- 
tively. Hydrogen itself can be used as the reducing agent. Some 
p k hydrogen peroxide is formed when a mixture of hydrogen and 

The oxidation of sulfuric acid to peroxydisulfuric acid at the oxygen, the former at a low partial pressure, is subjected to a 
anode has been investigated in some detail, and the following cient electrical discharge, or when a mixture of the gases con 
conditions are found favourable for efficient oxidation: shiny taining also mercury vapour absorbs ultraviolet light, The com- 
platinum as anode material, relatively high current density at the ination to hydrogen peroxide proceeds also in water containté 
anode, cooling below room temperature and a moderate rather finely divided platinum or palladium as catalysts. In slightly acid 
than high or low concentration of sulfuric acid. The presence solution at a mercury cathode, substantial reduction of oxyget 
in the electrolyte of certain substances, among which are hydrogen {o hydrogen peroxide can be achieved if the partial pressure 4 
fluoride and potassium ferricyanide, is found to be beneficial. the gas is fairly high. Efforts have been made to exploit all of 
These substances exert an influence even at low concentration, these types of reaction for the commercial production of hydro: 
and probably function by changing the catalytic effect of the gen peroxide. 

res P ; «shat 

electrode surface, so that oxidation to peroxydisulfate rather than Peroxy Compounds.—The unit of structure containing 
to oxygen occurs in the solution. Acidified solutions of ammonium oxygen atoms bound together, each of these in turn being boun 
sulfate and of potassium sulfate are also oxidized to peroxydisulfate to other atoms, is present in all true peroxy compounds. al 
with high current efficiency. all true peroxy compounds yield hydrogen peroxide when trea 

Other operational features which lead to successful commercial by a strong acid such as sulfuric acid, and this fact can be use 
practice are as follows: All materials must be of high purity to tọ distinguish ‘substances containing the peroxide linkage oa 
minimize decomposition of hydrogen peroxide during the concen- others of similar formula, which do not. Thus, barium ae 
tration process. Ammonium bisulfate, potassium bisulfate and BaO., but not lead dioxide, PbO», forms hydrogen peroxide 
sulfuric acid are most often used as electrolytes. To prevent mix- being subjected to the test. The study of the structure of the so 
ing of the anode and cathode solutions, the electrolytic cell is di- using X-ray methods substantiates the conclusion that oniy 
vided into anode and cathode compartments by the use of an former is a true peroxide. 
unglazed porcelain diaphragm. A battery of electrolytic cells can Peroxy compounds may be considered derivatives of hydroget 
be arranged to allow continued circulation of anode and cathode peroxide, and they can be classified conveniently by ¢ it 
solution. This prevents local heating in the cells and leads toa the analogy between peroxy compounds and similar simp 


Peroxydisulfuric acid 


cyclic rather than batch operation of the process. compounds. The analogous structural units in the two syst 
Hydrogen peroxide is obtained from peroxydisulfates by the re- are indicated below: 

action with water: HS0 + 2H,O—> 2H,SO, + H,0,. This re- ounds 

action proceeds with reasonable speed at temperatures of 60° C. or Peroxy compounds Oxy comp H 

higher, if the solution is fairly acid. Hydrogen peroxide vapour H—0—0—H Haine 

mixed with water vapour is obtained from the heated anode liquor Rae R’—O-R 

by evaporating the solution, these substances being much more ADAI Ar a iyalent to 

volatile than other components of the solution. To minimize de- It is seen that the group -O-O- is formally equ! 

composition of hydrogen peroxide at the moderately high tem- and —O-O-H to -O-H. are consid 


perature of the evaporation step it must be carried out rapidly. In the classification below, the common peroxides 

One way of effecting this is to allow the anode liquor to flow ina ered in their relation to simple oxy compounds. rides 5 
thin film down a heated surface, thus exposing a large area of sur-  Peroxy Analogues of Metal Oxides and Hydro Op, BaO» 
face for unit volume of liquid. well-defined metal peroxides are: Na2Oz, Mg02, 
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Ox: There is evidence also for the existence of xi 
“a mercury and other metals. These substances sate “| 
room temperature, the solid being composed of the positively 
charged metal ions and the negatively charged peroxide ion, 02? 

Among the metal hydroperoxides NaOOH is the proxy analogue 
of NaOH. The distinction between this class and the members of 
the class of the peroxy analogues of the oxyacids is not always 
sharp, just as & definite classification of a substance as being an 
acidic or basic hydroxide cannot always be made. Metal peroxides 
and hydroperoxides are strong oxidizing agents, Some of them, 
Nay for example, react rapidly with water to yield hydrogen 
peroxide ( which decomposes rapidly since the solution becomes 
basic); others require a strong acid to bring about the reaction. 

Peroxy Analogues of Oxyacids or Their Salts—The peroxides 
in this class are related to the oxyacids by replacing an -0-H 
group of the oxyacid by the group -O-O-H. Well-defined exam- 
ples of such peroxy compounds are peroxymonosulfuric acid, 
H,S0s, peroxymonophosphoric acid, HgPOs, and peroxyacetic 
aid, CH,CO.OOH. Other members are derived from chromic, 
molybdic, tungstic, vanadic, columbic, tantalic, carbonic and 
germanic acids, from the hydroxides of tin, titanium, zirconium, 
orium, cerium, uranium and from many organic acids. The 
peroxide derivative of titanium hydroxide has a deep yellow col- 
ourand is the basis of a qualitative test for the presence of hydro- 
gen peroxide in water solution, i 
Some of the foregoing examples are known only as the peroxy 
erivatives of the salts corresponding to the acids. It is of inter- 
et to note that the -O-O-H group in the peroxy compounds is 
in general not so acidic as the -O-H group in the related oxy 
compound, All the members of this class are powerful oxidizing 
agents, and most of them oxidize iodides to iodine more rapidly 
an. does hydrogen peroxide. The catalysis of the reaction be- 
tween hydrogen peroxide and iodides by soluble molybdates prob- 
ably results from the rapid formation of a peroxymolybdic acid, 
vhich in turn rapidly oxidizes iodides. 

Peroxy Analogues of Pyroacids or of Pyrosalts—A. single ex- 
ample is cited to establish the analogy: 


000 0 o 00 90 
Nesom ng ve 
ub 08 te aS te 


Peroxydisulfuric acid Pyrosulfuric acid 

Another member of this class is petoxydiphosphoric acid, 
HiP Os. Salts of these peroxides exist, examples being K505 
ad NasC Op. On hydrolysis, members of this class yield the cor- 
tesponding peroxymonoacid in the first step. All are powerful 
oxidizing agents, but are not readily oxidizable. 
_Peroxy Analogues of Acid Anhydrides—The chemical proper- 
ties are similar to those of the preceding group, except that the 
Compounds do not possess acid properties. 


0 0 yp 
cm- 90 tcms cić 0-0- CH: 
Acetic anhydride 


Acetyl peroxide 
Benzo aS this class. 
yl peroxide is a- second common example of ; 
oherony Analogues of Alcohols, Ethers and Other Oxy Organic 
‘Ompounds.—Some examples, with oxy analogues, are: 


CH,OOH CHLOE. 
Methyl hydroperoxide Methyl oe, 
—O— 
CH,—O—O—CHs ee yl ether 


Dimethyl peroxide 


The analogy extends to many other compounds but is not com- 


è a 
Cte in every case, since in a few instances the ne ee 
own peroxide is not known, Most members © 2 


Strong ox;a:: i ith other organic perox- 
| Ong oxidizing agents, and in common with orate, because of the 


es many are dangerous to handle in the pure 

Possibility of pest decomposition jnitiated by a patie 

gen 722) Analogues of Hydrates—In these compo substances 
A peroxide is incorporated into crys ivan 
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in the same way that water is incorporated into hydrates. The 
substances in this class when dissolved in water yield a solution 
of hydrogen peroxide and the carrier substance, and they- thus 
provide a convenient means of handling hydrogen peroxide. Ex- 
amples are: NaySQ,.9H,0.H,O, and Na;PO,.2H,0.. 

Biptiocrarny.—Willy Machu, Das Wasserstoffperoxyd und die Per- 
verbindungen (1937) ; Don M. Yost. and Horace Russell, Jr., Systematic 
Inorganic Chemistry (1944); W. C. Schumb, C. N. Satterfield, R. L. 
Wentworth, Hydrogen Peroxide, American Chemical Society, Mono- 
graph no, 128 (1955). (H. Te.) 

HYDROGRAPHY, the science dealing with all the waters 
of the earth’s surface, including the description of their physical 
features and conditions; the preparation of charts showing the 
position of lakes, rivers, seas, the contour of the sea bottom, the 
position of shallows, deeps, reefs and the direction and volume of 
currents; a scientific description of the position, volume, configu- 
ration, motion and condition of all the waters of the earth, See 
OCEAN AND OCEANOGRAPHY. 

HYDROLOGY is the science which treats of the occurrence, 
quality and effects of water on the land areas of the earth. It 
deals with snow and ice on the land, liquid water in streams and 
lakes and water occurring in the interstices of soil and rock, 
Meteorology (q.v.) and oceanography (see OCEAN AND OCEANOG- 
RAPHY) are related sciences. Various aspects of hydrology are 
discussed in the separate articles: DroucHtT; FLOOD; GLACIER; 
RarnrFati; Snow, etc. In addition to the references to related 
material given in the several sections of this article, see also 
Grocuemistry; Geochemistry of the Hydrosphere; GEOLOGY; 
Grounp WATER; SOIL. 

Hydrologic Cycle.—The central concept in hydrology is the 
hydrologic cycle. Water evaporated from the oceans is carried 
over the continents by moving air masses and precipitated as rain 
or snow. About one-third of this water returns to the oceans as 
surface streamflow or subterranean percolation. The remaining 
two-thirds is returned to the atmosphere by evaporation or by 
transpiration of plants. The energy of the sun thus serves to dis- 
till sea water and distribute the resultant fresh water over the land 
to supply the needs of plants, animals and man. 

This fresh water is not, however, delivered continuously to all 
parts of the world at a rate commensurate with local needs. Desert 
areas receive little or no water, while some other regions receive 
far too much, Even in areas where the normal precipitation is 
adequate, there may be prolonged periods of drought or periods 
when excessive precipitation causes floods. ‘The hydrologist seeks 
to predict the probable magnitude of droughts and floods and the 
amount of water available for use in a specific area. He may also 
make short-term forecasts of floods and water supply for the opera- 
tion of reservoirs and for emergency flood protection, The science 
of hydrology is, therefore, basic to planning of projects for re- 
ducing flood damage, developing water power, controlling erosion 
and providing adequate water for domestic, agricultural and indus- 
trial use. 

Origin of Hydrologic Concept.—The source of the waters of 
springs and streams constituted a puzzling problem that early 
aroused much discussion and controversy. Before the r7th century 
it was generally assumed that the spring water could not be derived 
from rain because the rainfall was believed inadequate in quantity 
and the earth too impervious to permit penetration of the rain 
water far below the surface. Some ancient philosophers assumed 
that the water was derived from huge, inexhaustible, subterranean 
reservoirs, but others recognized that there must be replenishment 
of the reservoirs which supply the springs. Thus arose the concept 
of a hydrologic cycle in which the sea water was supposed to be 
conducted through subterranean channels below the mountains and 
then, somehow, purified and raised to the springs. In the middle 
ages this hypothesis was based on passages in the Bible such as 
Eccles. i, 7, and for centuries it was heresy to doubt it. 

It is now known that the ground water, which supplies the 
springs, wells and fair-weather flow of the streams, is derived from 
rain and snow by infiltration from the surface, except a minor part 
which is juvenile water derived from the hot magma within the 
earth, Among early champions of the infiltration theory were the 
Roman architect Marcus Vitruvius, who lived about the time of 
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Christ, the Italian artist and sage Leonardo da Vinci (1452-1519) 
and the French potter and pioneer paleontologist Bernard Palissy 
(1510-89). 

The founders of the science of hydrology may be considered to 
be the French physicists Pierre Perrault (1608-80) and Edmé 
Mariotte (c. 1620-84) and the English astronomer Edmund Hal- 
ley (1656-1742). First Perrault and then Mariotte made crude 
measurements of the precipitation in the basin of the Seine river 
and of the discharge of the river, and thus demonstrated that water 
which falls as rain and snow is ample to supply the flow of the 
river. Mariotte also made observations which showed that rain 
water penetrates the earth. Halley made careful tests of the rate 
of evaporation and crude estimates of runoff, from which he con- 
cluded that the evaporation from the Mediterranean sea is ample 
to supply the inflow from streams. 

Precipitation.—Water is always present in the atmosphere as 
an invisible gas (water vapour). Under favourable conditions this 
vapour condenses into droplets of water or ice crystals, forming 
clouds and ultimately rain or snow. If all the moisture in the at- 
mosphere were precipitated it would cover the earth to an average 
depth of only about one inch. However, a continued inflow of 
moisture-laden air into a storm area may result in precipitation of 
more than 4o in. in 24 hours. The intensity of precipitation, the 
annual amount and the seasonal distribution vary greatly from 
place to place and from time to time in a given place. The causes 
of these variations are the subject matter of meteorology, but their 
effects on the regimen of surface and underground water create the 
basic problems of hydrology. 

Amounts of precipitation are expressed in terms of the depth in 
inches or millimetres which would accumulate on a flat surface 
if none of the water were allowed to run off. The simplest rain 
gauge consists of a cylindrical vessel surmounted by a funnel of 
larger diameter so that the depth in the cylinder is multiplied for 
more accurate measurement. A variety of patterns are used with 
the funnels ranging from 3 to 8 in. in diameter. 

Snow constitutes only a minor portion of the precipitation on 
the world as a whole, but in frigid zones and at high altitudes snow 
may be the most common form of precipitation. The snow pack 
accumulated in mountains adjacent to arid or semiarid regions 
may constitute a natural reservoir far larger than any built by 
man. The melting of this mountain snow during spring and early 
summer is often an important source of irrigation water. In many 
such regions snow surveys are conducted to determine the water 
content of the snow pack as a basis for forecasts of water yield 
to the adjacent valleys. The water content is determined by ex- 
tracting a core of snow with a special sampling tube and weighing 
the tube and the snow core. 

Glaciers,—Where snowfall is too heavy and the climate too cold 
for all of the snow to melt in summer, there is a progressive ac- 
cumulation until glaciers are formed which creep down the valleys 
and move into warmer zones, where their fronts are melted off or 
are pushed into the sea, forming icebergs. Records have been kept 
of the annual advance or retreat of the ice fronts of many glaciers, 
especially in the Swiss Alps beginning in 1874. Photogrammetric 
maps are made of certain glaciers in the Alps, and these show the 
volumetric changes from year to year. 

Various sources of information show that within historic times 
there were important cycles of advance and retreat, indicating 
cycles of climatic fluctuation: There was general advance from 
about 1600 to about 1850, and general retreat after that time. 
In the Pleistocene epoch (g-v.), covering approximately 1,000,000 
years, there were four great glacial stages, when the northern 
parts of Europe, Asia and North America were covered with ice 
which at some places was thousands of feet thick. In those cold 
Stages so much water was locked up in ice that sea level all over 
the earth went down a few hundred feet below the modern level. 
However, there is still so much ice in the polar and mountain re- 
— ia if it should all melt, the sea level would rise about 
200 ft. 

Runoff.—As rain falls to the earth a portion is intercepted by 
the leaves and stems of vegetation and eventually returned to the 
atmosphere by evaporation. Still another portion is retained in 


HYDROLOGY 


puddles on the ground surface. Part of this Wi EE 
into the soil but the greater portion is usually evan 
of the remaining water which reaches the ground i “ie 
the soil under the action of gravity and capillarity; The ing i 
capacity of soils varies greatly. Water will infiltrate morer; T 
into dry soil than into moist soil. Sandy soils are More q EB) 
than clay soils, while broken lava and cavernous lime 
ranes are highly permeable. Forests and grasslands usualh “ae 
a higher infiltration capacity than cultivated soils tee aa 
vation destroys the channels created by decayed roots and fi 
worms, and because the vegetal cover protects the soil from com. 
paction by raindrops. The infiltration capacity of rock outer 
paved surfaces, buildings, etc., is practically zero, Some of the 
infiltrated water is absorbed by the soil as soil moisture, When 
the soil moisture is replenished, water moves laterally through the 
soil toward the streams and downward toward the ground water, 
Only when rainfall intensity exceeds infiltration capacity does sur- 
face runoff or overland flow occur. 

The quantities of water which are distributed to interception, 
puddles, soil moisture, lateral flow, surface runoff and ground water 
vary greatly from storm to storm depending on many factors, A 
key problem in hydrology is to determine the relations governing 
this distribution, so that it is possible to predict the quantity of 
inflow to the streams from a given storm for the determination of 
designs for reservoir spillways, culverts and storm drains and for 
flood forecasting. 

Ground Water.—The term ground water is applied to water 
found in zones of saturation in the ground where all interstices be- 
tween soil or rock grains are filled with water, Soil or rock strata 
which are sufficiently permeable to yield useful quantities of water 
to wells are called aquifers. The upper surface of the zone of 
saturation is called the water table. Artesian aquifers are covered 
by a stratum of impermeable material and the confined water is 
under pressure so that it will rise in a well to a level above the 
top of the aquifer and may even discharge at the ground surface 
without pumping. Where the water table intersects streams, Takes 
or swamps, ground water is discharged and becomes surface watet. 
A spring occurs when the water table intersects the ground surface 
Movement of ground water is extremely slow and yan 
centuries may elapse between the time a particle of water is a f 
to the ground water and the time it is discharged from the grou 
water. anual gem 

Under natural conditions a ground-water basin will kai ae 
approximate equilibrium with the water table rising slight e 
wet periods and falling during droughts. When man wi ate 
ground water through wells this equilibrium is disturbed. paip 
jor problem in hydrology is to determine the amount 0 ea 
which may be withdrawn annually from a ground-water y ; 
without depleting the supply to such an extent that mace 
water becomes uneconomical. Where large ground Ni ae that 
exist it may be permissible to mine them in the same $ timating 
other minerals are mined, but this must be recognized in eriodicilly 
the safe yield. Water level in key wells is observed r ada 
or recorded continuously by automatic gauges to provi be arti- 
changes in ground-water storage. The ground water iro perco- 
ficially recharged by introduction of surface water throug Pr 

P nd-water 
lation areas or recharge wells. In many areas grou! (and some 
are operated as reservoirs (qg.v.) in the same manner vas SPRING; 
times in conjunction with) surface reservoirs. See 
WELL. soil mois 

Evapotranspiration.—Water in lakes and streams, Soil mol 
ture and snow on the ground is subject to evapora non yii plants 
ture is also subject to transpiration, the process DY to the atmos 
take up moisture through their roots and discharge it osses {10 
phere through their leaves. The total of these wate’ able ev 
an area is called evapotranspiration. Estimates of a at 
transpiration from cropland serve as a basis for a ‘ao 
need for irrigation water. Evaporation loss from /4 faut 
voirs in arid regions may amount to as much as “Al termini 
per year. This loss can be an important factor 1n ener «ust 
amount of water which the reservoir can supply for imum walt 
Hydrology is concerned with land management for ma 
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yield and therefore is interested in minimizing nonbeneficial evapo- 
transpiration. Evapotranspiration by forests and grassland is a 
beneficial use of water insofar as the vegetation produces timber 
or livestock feed and protects the soil from erosion, Brush and 
stream bank or swamp vegetation may utilize large amounts of 
water without benefit to man. 

There is no method for direct measurement of evaporation from 
lakes or evapotranspiration from land areas. The evaporation 
from small tanks of water can be measured, but these measure- 
ments must be adjusted to provide estimates of loss from natural 
water bodies. Potential evapotranspiration can be measured by 
determining the water loss from tanks filled with soil, planted with 
vegetation typical of the area and supplied with sufficient water to 
satisfy the needs of the plants. Actual evapotranspiration from 
the adjacent area will be less than the measured loss from the 
tank to the extent that the natural water supply for plant growth 
is deficient during some parts of the year, 

Streamflow.—The water in surface channels is known as 
streamflow and for the most part is ultimately discharged into the 
ocean. Some streams flow in closed basins from which there is no 
outlet, and their flow is ultimately evaporated or percolated to 
the ground water. Streams flowing entirely above the water table 
may lose much or all of their flow to the ground water if the 
stream bed is sufficiently permeable. Data for annual maximum 
water level on the Nile river at Cairo, Egy., are reasonably com- 
plete from A.D. 622 except for the 16th and 17th centuries. How- 
ever, the earliest systematic measurements of daily discharge of 
a stream were those on the Rhine river at Basel, Switz., from 1809 
to 1821, 

Records of streamflow are usually obtained by periodic measure- 
ments of the velocity of flow with a current meter. The cross- 
sectional area of the stream multiplied by the measured velocity 
yields the flow rate. The discharge at each such measurement is 
correlated with the stage (water level) at the time of measurement 
to obtain a stage-discharge relationship. Continuous records of 
stage are then obtained by automatic, float-operated recorders, or 
frequent readings of water level are obtained from a scale set in the 
stream. ‘The rate of flow at any time or the volume of streamflow 
for any period can be calculated from this stage record by use of 
the known relation between stage and flow. 

In arid regions streams commonly go dry during rainless periods, 
while in humid regions dry-weather flows are usually small and 
derived largely from ground water. In response to rainfall or 
snowmelt the flow rate increases to a maximum and then decreases 
when the rain or melting ends. The response of small basins or 
basins with steep topography is usually very rapid, the peak rela- 
tively high and the duration of the response relatively short. Large 
basins or basins with flat terrane, many lakes or highly permeable 
soils will show slow increases, relatively low peaks and a slow de- 
cline following the peak, Many such increases of streamflow occur 
each year in most streams but only occasionally does the peak flow 
exceed the capacity of the stream channel causing a flood. K 

Much study has been given to the many factors which determine 
the magnitude and expectancy of floods and droughts. The flood 
history of streams that have been gauged over a long period of 
years may be analyzed by statistical methods to determine ex- 
pectancy. Because of the difficulty of defining a drought pre- 
cisely, statistical analysis of drought is less successful. Extremes 
of flow on ungauged streams must be estimated from physical 
analysis and comparison with similar streams. Despite the geo- 
logic evidence of long-term climatic changes, indications are that 
within the time periods of interest in most engineering designs, 
extremes of flow may be considered as random processes governed 

y chance and not subject to cyclic variation. ‘ 

Water Quality.—Much of the energy of falling raindrops and 
flowing water is expended in erosion of soil and rock. ‘The impact 
of raindrops has been shown to be important in initiating soil 
erosion, Vegetal cover shelters the soil from this impact and thus 
reduces erosion, Water in streams erodes the bed and banks, 
carving canyons and forming flood plains. Erosion is a natural 
Process which has created arable valleys and fertile deltas which 
are important agricultural areas. However, cultivation and other 
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activities of man may accelerate erosion of valuable topsoil, which 
may ultimately fill useful storage space in downstream reservoirs 
or clog stream channels. Hydrology is concerned with finding 
means of minimizing erosion on the land and with estimating the 
quantity of sediment carried by streams. This requires study of 
the mechanics of erosion of land surfaces, the influence of various 
protective measures on the erosion rate and the mechanics of 
sediment transport in flowing water. The quantity of suspended 
sediment in a stream is measured by lowering a sampler into the 
stream to extract a sample of sediment-laden water. The sample 
is filtered to remove the sediment, which is dried and weighed to 
determine the concentration of sediment in the sample. The total 
volume of streamflow multiplied by the concentration ratio yields 
the total sediment transport. 

Sediment is not the only material transported by water. Most 
natural waters contain dissolved minerals of various kinds derived 
from the mineral constituents of the rocks and soil of the drainage 
basin. Some minerals are undesirable in water which is used for 
irrigation, domestic or industrial purposes. Hence, chemical 
analysis of natural waters is part of the task of hydrology. These 
analyses are used to predict the limitations on use of the water and 
the steps necessary to make its use possible. Chemical analysis of 
ground water may help in establishing its source. 

See also references under “Hydrology” in the Index volume. 

Bisriocrapuy.—O. E. Meinzer (ed.), Hydrology, vol. 9 of Physics 
of the Earth (1942) ; R. K. Linsley, M, A. Kohler and J. L. H. Paulhus, 
Applied Hydrology (1949) ; H. E. Thomas, The Conservation of Ground 
Water (1951); E. A. Colman, Vegetation and Watershed Management 
(1953); W. G. Hoyt and W. B. Langbein, Floods (1955). 


HYDROLYSIS: see Sorvtions. Bil) 

HYDROMECHANICS, the branch of applied physics that 
deals with the equilibrium and motion of liquids, most commonly 
water, and with the behaviour of bodies floating or immersed in 
liquids. Hydromechanics finds application in widely diverse prob- 
lems ranging from the design of submarines and ocean liners to the 
study of motion of naval torpedoes. Hydromechanics includes 
hydrostatics, which is the study of liquids at rest; hydraulics, 
which is concerned with the properties, behaviour and effects of 
liquids at rest or (usually) in motion (see HYDRAULICS, APPLIED) ; 
and hydrodynamics, which is concerned with the motion of liquids 
and the interaction of liquids with boundary surfaces. 

Liquids (¢.g., water) and gases (¢,g., air) are known collectively 
as fluids. The properties and actions of fluids are determined es- 
sentially by the behaviour of the molecules of which they are 
composed, the major difference between liquids and gases being 
that in the former the molecules are spaced more closely together 
(see Liguw State), Because of this similarity of molecular 
structure, many of the laws governing the mechanics of liquids 
are identical to those governing the mechanics of gases, and the 
growing field of study known as fluid mechanics includes both 
theoretical analyses and experimental results that are applicable to 
fluids in general (see MecHanics, FLUID). 

HYDROMEDUSA, a name (pl. hydromedusae) generally 
applied to jellyfish (medusae) of certain hydrozoans. The term 
Hydromedusae formerly was used to indicate a group of Coelen- 
terata, almost coextensive with the present class Hydrozoa. See 
HYDROZOA. 

HYDROMETALLURGY is the science and technology of 
extracting and recovering metals chemically from ores by the 
use of aqueous solutions, as distinct from pyrometallurgy which 
comprises smelting and other similar high-temperature operations. 
(For discussion of various methods of extracting metals see 
Merarrurcy.) The principles involved in hydrometallurgy are 
those of physical chemistry, inorganic chemistry, electrochemistry 
and analytical chemistry: indeed, the production of metals by 
hydrometallurgy can be broadly described as extensions of these 
principles on a commercial and economic scale. The procedures 
commonly employed in hydrometallurgical operations represent 
combinations of the techniques used in mineral dressing, chemical 
engineering and electrochemical technology. 

The operations usually involved are: the dissolution of a metal 
or metal compound by a suitable lixiviant (water alone or with 
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added reagents) usually termed leaching; the separation of waste 
and purification of the leach solution; and the precipitation of 
metal from the leach solution by chemical or electrolytic means. 

Developed initially at the turn of the 2oth century for recover- 
ing gold from low-grade ores, the technology of hydrometallurgy 
has advanced to the point where not only have the earlier tech- 
niques been improved but such procedures as ion exchange, solvent 
extraction, distillation and high-pressure, high-temperature leach- 
ing and precipitation have been proved to the extent that they are 
recognized as conventional operations. 

In addition to the cross references to related articles given un- 
der the various headings of this article, see also ELECTROCHEMIS- 
TRY; ELECTROMETALLURGY; Ion EXCHANGE. 

Following are the main divisions of this article: 

I. Historical B: round 


Il. Principles and Methods 
A. Preparation 


1. Roast 

2. Oxidizing Roast With Added Reagents 

3. Nonoxidizing Roast 

4. Reducing Roast 

5. Fusion in Molten Salts 

6. Technology of Preparatory Methods 
B. Leaching 

1. Reaction Types 

2. Leach Solutions 

. Technolo; 
C, Solution Purification 

1. The pu Change 

2. Reduction 

3. Reagent Additions 


4. Ion 
5. Solvent Extraction 
6. Technology 
D. Precipitation 
1. Electrolytic Precipitation 
2, Cementation 
3. Reducing Gases 
. Technology of Precipitation 
E. Rescneration 
HI. Examples of Commercial Processes 
A. Copper 
B. Zinc 


C. Aluminum 
D. Nickel 

E. Gold 

F. Uranium 


L HISTORICAL BACKGROUND 

Hydrometallurgical processes are used commercially because 
they are convenient to operate, the recovery of metals is high and 
Operating costs usually are low, and especially because of the 
variety of quantitative chemical separations that can be made in 
aqueous solutions much more readily than is possible with the 
melts used in pyrometallurgical processes. The importance of 
these considerations is attested by the fact that hydrometallurgical 
techniques are used wholly or in part to produce, in commercial 
form, all but 6 or 7 of the 82 known metallic elements. 

Of the metals produced by the use of aqueous solutions, few 
are converted from ore to pure metal using only hydrometallurgy: 
usually the “wet” methods are used in combination with other 
procedures. Aluminum, for example, is produced by dissolving the 
ore (bauxite) in caustic soda solution, precipitating aluminum 
hydroxide from the solution and calcining the hydroxide to pro- 
duce aluminum oxide which is treated in an electrolytic cell con- 
taining fused salts to produce pure aluminum metal, Some zinc 
sulfide ores are first oxidized at a high temperature to produce 
zinc oxide whichis then dissolved in weak sulfuric acid and the 
acid solution electrolyzed to produce pure zinc. Simple tin ores 
are smelted directly, but complex ores are first treated with acid 
solutions to remove impurities and the remaining insoluble tin 
mineral is smelted to produce pure metal. Some copper ores are 
smelted to produce impure copper metal which is then refined by 
electrolysis in copper sulfate solutions: others are dissolved di- 
rectly with acid solutions and the copper metal precipitated from 
the solutions by various means. Nickel and cobalt are produced 
either by purely hydrometallurgical processes or by combined 
pyrometallurgical and hydrometallurgical techniques. Much of 


the world’s gold is recovered from ores by dissolution wi Ps 
solutions from which the gold is subsequently precipitata ae 
The list could be extended to include uranium, tiet i. 
chromium, rare earths, alkali metals, platinum metals,- um, 
indium, germanium, tantalum, the radioactive metals Peali 
others for which chemical techniques employing aqueous solutions 
are used, either alone or in combination with pyrometallurgy to 
produce metals on a commercial scale. Hi 
Because the successful operation of hydrometallurgical proce 
esses depends so greatly on a knowledge of metal chemistry and of 
chemical engineering, it is not surprising that: wide commercial 
application is a comparatively recent development, -As early as 
the 16th century ferrous sulfate was produced by slowly oxidizing 
pyrite (FeS,) in the open air to form FeSO,, extracting the soluble 
sulfate with water and evaporating to crystallize hydrated ferrous 
sulfate (green vitriol). During the next three centuries copper 
sulfate (blue vitriol) was produced in a similar manner at Riotinto 
in Spain, where chalcopyrite (CuFeS,) had been mined since 
early in the Christian era. Some copper metal may have been 
produced at Riotinto and other copper mines from the copper 
sulfate solutions by precipitation with iron but the amount was 
negligible, as iron, which was sacrificed to precipitate the copper, 
was itself difficult to make and hence scarce. fly 
With the increasing knowledge of chemistry and the advance- 
ment of chemical technology in the mid-roth century the first im- 
portant commercial applications of hydrometallurgy were estab: 
lished. A particularly important factor was the development of 
commercial direct current generators in the 1860s and.1870s which 
provided for the first time an efficient low-cost technique for pre: 
cipitating metals by electrolysis from aqueous solutions, ‘The 
improvements in mechanical equipment such as extraction vessels, 
liquid-solid separation units and precipitation techniques 
for the treatment of gold ores following the discovery of the 
cyanide process (9.v.) in 1890 provided the full complement of 
tools required for broad extension of hydrometallurgical me 
After the beginning of the 20th century methods wore improved 
and were augmented by the addition of still other techniques s 
as ion exchange, solvent extraction and superatmospheric press i 
extraction and metal precipitation. There evolved the ie Be 
per-leaching plants in South America, the United. Sta orld; 
Africa; vast aluminum extraction plants throughout ine r 
the electrolytic zinc industry; the plants producing nic f 
cobalt from sulfide ores and from the lateritic deposits 1 South 
and other tropical areas; the gold-producing plants of ci 
Africa, Canada, Australia and the United States; and, by n0 per 
last, the gigantic plants in many parts of the world that 
hydrometallurgical techniques to extract uranium from ores 
contain as little as 4 Ib, of uranium in 2,000 Ib. of ore. wale 
The exceptional advances that have been scored by a oè 
lurgy in the past century can be attributed almost rye ic 
factor—the better understanding of the scientific and t out of 
principles upon which these processes are based. It is "incl 
the way, therefore, at this point to review briefly the d 
and procedures upon which the industry depends. ih 


Il. PRINCIPLES AND METHODS 


In treating ores, minerals, scrap metals and eee must De 
by hydrometallurgical methods, one inescapable fact tss vai 
constantly borne in mind is that, because of the en ery hyd 
of sources, no two are absolutely identical. Thus €Y st be 
metallurgical process presents a unique problem, 
solved on the basis of the chemical, meat and ec 

uliar to the starting material involved. ical opel 
= second FEDT AAN AN is that, as all hydrometallurgica that 
tions are carried out using water as a solvent, bi roperties 
can be used are limited by the physical and chemi! (ie: ‘mini 
water. The freezing point of salt solutions rep boundary 
temperature boundary; the boiling point 1s et ac enclosed 
which, of course, can be extended if reaction vesse The specie 
and operated under superatmospheric pressure. p jmportatt 
gravity and viscosity of aqueous solutions have, ds py setin 
bearing on the ease of separation of solids from liqui 
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filtration, centrifuging and other physical means. Of the utmost 
importance are the solubilities of gases and metal salts in water 
or other aqueous solutions containing acids, ammonia, caustic 
soda, bicarbonates and cyanide at different temperatures and in 
the presence of various solutes. 

Chemically, water can combine with certain metal salts to pro- 
duce hydrated compounds, Also, it can enter into hydrolysis re- 
actions in which it acts as a source of hydrogen ions (H+) or 
hydroxyl ions (OH~) and into oxidation-reduction reactions. In 
an electrolytic cell water decomposes to form H, at a lower voltage 
than do the dissolved salts of many of the metals, thus restricting 
the number of metals that can be electrolytically precipitated from 
an aqueous solution, 

A third factor that influences most hydrometallurgical operations 
is that, as a rule, one of the reactants is a solid metal or com- 
pound which is either dissolved by the solutions during leaching 
or is precipitated from the leach solution by chemical or electro- 
lytic means. Thus some limitations are imposed by the physical 
character of the solids present—their crystal form, porosity, parti- 
cle size, surface area, solubility in the aqueous solutions used and, 
perhaps most important, the character and state of the solid-liquid 
interface layer, where the actual reaction of dissolution or pre- 
cipitation takes place. 

The feasibility and successful conduct of a hydrometallurgical 
operation depend on a variety of factors any or all of which may 
be critical depending on individual circumstances. The very na- 
ture of these processes postulates the need for an adequate supply 
of water and, because metals are present as ions in aqueous solu- 
tions, requires that a source of energy be available to convert 
the ions to metallic form. Beyond these essential features the 
practical, physical and chemical factors that must be considered 


are: 

1. The metals or minerals that are to be dissolved must be soluble 
in the leaching solution used and must be accessible to the solution—i.e., 
not occluded by insoluble constituents. 

2. The solvent used must usually be such that it will dissolve selec- 
tively the desired metals or minerals leaving the other minerals or metals 
as an insoluble solid residue. 

3. The solution, when it contains valuable metals, should be such that 
the metals present can be readily separated from one another. 

4. The solution must also be such that the desired metals can be 
precipitated from it by one means or another producing either pure 
metal, a mixture of metals or a metal salt. 

_ 5. For economic reasons, it is usually necessary that the leach solu- 
tion be capable of being regenerated and used again, or that it be 
treated to recover by-products; not infrequently by-product recovery 
from end solutions is an important source of revenue. s 

The various aspects of hydrometallurgical processes can be il- 
lustrated and explained by discussing in some detail the principle 
involved in each phase of the operation and outlining the pro- 
cedures commonly used to carry them out in practice. 


A. PREPARATION 

The ores, concentrates, synthetic sulfides, alloys and other ma- 
terials that are to be leached in aqueous solutions must be pre- 
pared physically and chemically to provide for accessibility of 
the lixiviant and for dissolution of the desired constituents. The 
extent of physical preparation required depends almost entirely 
upon the size of the grains of the mineral present in the ore. In 
general, it may be said that from the point of view of increasing 
tate of dissolution, it is desirable to grind the ore particles as fine 
as possible and thus present the greatest surface area to the lixiv- 
iant, The advantages to be gained by grinding are limited, how- 
ever, by the excessive cost of grinding particles to less than about 
40 microns in diameter and by the difficulties involved in separat- 
ing very fine particles from the aqueous solution when leaching is 
completed. If the ore is porous the surface area is usually large 
and less grinding is required. i 

Chemical pretreatment, which is quite another matter, 1s car- 
tied out with the object of decomposing the constituents of the 
ore, concentrate or other materials to render them soluble or in- 
soluble or to increase their porosity and thus permit access of 
Solvent to fine particles that were originally occluded by a dense 
constituent, A variety of chemical pretreatments in common use 
are discussed below. 
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1. Oxidizing Roast.—Sulfide ores of zinc, copper, cobalt and 
some other metals are oxidized in air at temperatures above 500° C. 
to produce the metal sulfates or oxides which, unlike the sulfides, 
are readily soluble in weak sulfuric acid. Ores containing gold 
in the presence of sulfides such as pyrite (FeS) or arsenopyrite 
(FeAsS) are roasted in air to convert the dense sulfide minerals 
to porous oxides, thus permitting access of cyanide leaching solu- 
tion to gold particles which were originally occluded by the sulfides, 

By proper control of temperature and gas concentration cobalt 
and iron sulfide ore, for example, can be roasted to convert the 
cobalt sulfide to cobalt sulfate and the iron sulfide to iron oxide, 
thus giving a product from which the cobalt sulfate can be ex- 
tracted with weak sulfuric acid leaving an insoluble iron oxide 
residue. 

2. Oxidizing Roast With Added Reagents.—The object of 
this procedure is to convert some of the metal compounds in an 
ore to soluble form, leaving others as insoluble compounds, Thus 
residues from pyrite burning which contain small amounts of cop- 
per, cobalt, nickel, zinc, gold, silver and other valuable metals are 
mixed with salt (NaCl) and roasted to convert the valuable metals 
to soluble chlorides, leaving the iron as an insoluble oxide. Simi- 
larly, nickel oxide containing 0.1% sulfur is mixed with a small 
amount of soda ash (NagCO,) and roasted at 1,200° C.: the 
soda ash reacts with the sulfur to form sodium sulfate (Na2SO,) 
which can be dissolved with water, leaving sulfur-free nickel oxide. 

Also, with ores containing both uranium and vanadium, the 
vanadium, normally insoluble after roasting, can be rendered solu- 
ble by roasting with the admixture of calcium sulfate or salt which 
converts the vanadium to a soluble vanadate. In the sulfuric acid 
“bake” (commonly used in preparing ores, flue dusts and similar 
materials containing copper, cobalt, germanium and other metals 
for subsequent leaching) the ore is mixed with concentrated H50, 
and baked at relatively low temperatures to produce soluble sul- 


fates of the metals. 
3. Nonoxidizing Roast.—Minerals such as pyrite and arseno- 


pyrite when heated to a suitable temperature without access of 
air are decomposed, the “free” atoms of sulfur and arsenic being 
yolatilized, leaving a residue which resembles pyrrhotite 
(Fe;_,S). In this form they react with solutions of ferric 
chloride, chlorine, oxygen or other strong oxidizing agents to pro- 
duce elemental sulfur, 

4. Reducing Roast.—The purpose of the reducing roast is to 
reduce selectively metal oxides to metallic form, Nickel silicate 
ores, for example, containing magnesia, silica and iron oxide, as 
well as nickel and cobalt in oxidized form are heated in the pres- 
ence of reducing gases (Hg and CO) under such conditions that 
only nickel and cobalt are reduced to metallic form, the iron, silica 
and magnesia remaining as oxides. The metallic nickel and cobalt 
can then be selectively dissolved in oxidizing solutions containing 
ammonia and ammonium salts. 

5, Fusion in Molten Salts.—Refractory minerals of tantalum 
and columbium are usually insoluble even in the strongest acid or 
alkaline solutions. It is common practice to fuse these minerals 
in molten caustic (NaOH) or sodium bisulfate (NaHSO,), thus 
converting the metals to the corresponding sodium salts (sodium 
tantalate, columbate, etc.) which can then be dissolved in aqueous 
solutions, separated and recovered, 

6. Technology of Preparatory Methods.—As the principal 
object of preparatory operations is to provide a product that is 
chemically and physically adapted to subsequent leaching pro- 
cedures it follows that the equipment used for this purpose must 
be such that it can operate effectively and efficiently to give a 
product with controlled chemical composition, preferably in the 
form of finely divided, porous particles. In roasting, the tempera- 
ture and chemical composition of the atmosphere surrounding the 
particles must be closely controlled. 

The units which have been found most efficient and which are 
commonly used for roasting include the multiple hearth roaster, 
flat hearth roaster, suspension (flash) roaster and fluid bed roaster. 

In the multiple hearth roaster the fine ore or concentrate is 
charged to the top hearth of a series of six to sixteen superimposed 
circular hearths each equipped with a raking mechanism. Suitable 
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provision is made for controlled access of air and flow of gases as 
well as for addition of heat or reducing gases when required. The 
fine ore follows a zigzag path through the roaster, dropping from 
hearth to hearth, and is discharged from the bottom hearth. 

The flat hearth roaster comprises a single circular or rectangular 
hearth equipped with raking mechanisms, access doors for air or 
reducing gases and suitable heating arrangements. In the rec- 
tangular furnaces fine ore enters at one end and is raked to the 
opposite end of the furnace where it is discharged. 

In the suspension roaster, dry, finely pulverized sulfide ore is 
mixed with air in a burner and is blown into a large combustion 
chamber where the sulfides ignite and burn in much the same way 
as pulverized coal burns in a steam boiler plant. The oxidized 
particles drop to the bottom of the combustion chamber while the 
gases are discharged at the top. 

In the fluid bed roaster (fig. 1), which is usually circular, a mix- 
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FIG. 1.—FLUID BED ROASTER 


ture of sulfides and water is injected into a-moving fluid bed of 
gases and oxidized particles kept in motion by a current of air 
supplied through orifices in the flat bottom of the roasting cham- 
ber. The sulfide particles are almost instantaneously oxidized by 
the gases, the water being evaporated equally rapidly. The heat 
of combustion of the sulfides maintains the necessary temperature 
in the roasting chamber. The oxidized particles in the moving bed 
may be discharged through a pipe placed halfway up the roasting 
chamber or with the hot gases which leave at the top of the 
roaster. 

Each type of roaster has characteristics that determine its use- 
fulness in hydrometallurgical operations. The multiple hearth 
unit is usually used where close temperature and gas composition 
control are not essential; the flat hearth unit is much the same but 
permits better control of roasting atmosphere. The suspension 
roaster has the advantage of high capacity, prevention of contact 
between roasting particles and close control of temperature, but 
requires the inclusion of extensive dust-handling equipment to 
ecover the dust leaving with the gases at the top of the roaster. 

s the mineral fed to the burner must be perfectly dry. The 
uid bed roaster accepts very wet feed and gives excellent con- 
trol of temperature and atmosphere; the output is governed by 
the volume of air required to maintain proper fluid characteristics 
in the moving bed; dust handling is also an important aspect. 


All four types are widely used and have been found eficient 
in the preparation of fine porous materials chemically stited ik 
hydtometallurgical processes. ki: 

See also FURNACE, METALLURGICAL: 


B. LEACHING 


The term leaching, which is generally applied to the selective 
dissolution of metal compounds and minerals from ore mixtures 
originated in’ the soap industry where, in early times; it was ct 
mon practice to recover caustic potash from wood ashes’ by mir 
ing the ashes with water and separating the soluble potash from 
the insoluble ash residue. Such a process, the dissolution ofa 
desired metal compound with water alone, represents the simplest 
form of leaching. It is apparent, however, that the usefulness 
of this technique can be greatly extended if reagents such as acids, 
alkalis and salts are used in combination with the water to form 
a leaching solution which will convert metals and metal compounds 
normally insoluble in water to a water-soluble form. This, indeed, 
forms the basis for the whole hydrometallurgical industry, 

Whatever leaching solution is used there are certain factors 
that affect the rate and efficiency of a leaching process, In the 
first place, the process involves a reaction between a solid anda 
liquid which can proceed only by diffusion in the very thin layer 
of liquid at the point of contact between the liquid and the solid, 
If, as sometimes occurs, it is also necessary to have present at the 
solid-liquid interface a dissolved gas, such as oxygen, the solu- 
bility of the gas in the leaching solution has an important effect 
on the rate of reaction, Thermodynamic and kinetic considera- 
tions imply that, in the majority of cases, higher temperatures pro- 
vide increased reaction rates. a 

1. Reaction Types.—The character of a leaching operation is 
determined not only by the factors mentioned and the general 
properties of the leach solution but by the specific type of reaction 
involved. These types may be classified as follows: 4 

Dissolution With All Products Soluble. —The metal compound is 
completely dissolved by the leach solution and all products of 
reaction are soluble. A typical example is the dissolution of zinc 
oxide in sulfuric acid as represented by the equation: 


ZnO -+ H2SO.— > ZnSO; + H20 


Simultaneous Oxidation and Dissolution—The solid metal ot 
mineral must be oxidized and, upon oxidation, is then soluble in 
the leach solution, all products of reaction being soluble. Exam 
ples are the dissolution of gold in cyanide solution or of ieee 
in a sodium carbonate solution in the presence of oxidizing age 
as follows: 


2Au + 40: + 4NaCN + H:0 —> 2Na[Au(CN)2] + ee 
Us0s + 402 + 3Na2COs + 6NaHCOs—> 3Nas[U02(COs)s] + 5 
Simultaneous Oxidation and Dissolution, One Product neal m 
soluble—An example of this type is the leaching of pet! 


(NiS.FeS) in an oxidative ammonia leach according to the te 
tion: 


NiS.FeS 4 3FeS + 702 + 8NH3 + xH20 > 
LNi(NH3) «10x + FeO H0 + 2 (NH4) 2520s i 
Here the FeO3.xH,0 is insoluble and forms a porous laye" 
the surface of the leaching particle. 

Chemical Reaction With Production of a Soluble and a on 
Product —An example is the treatment of iron sulfide with $ 
acid: FeS + HS0; —> FeSO, + HS. re 

2. Leach Solutions—The solutions commonly employ aiy 
chosen with a view to providing the most efficient and ee tes 
operation. In general they should have the following char 
tics: 


sion of leaching vessels becomes excessive. Hydrochlor® i aul 
for example, although it is a good selective solvent tha the fact that 
pared in concentrated form, is greatly restricted in use by 
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it very readily attacks all common base metals and can thus be used 


only in vessels constructed of glass, stoneware, plasti ar 
all costly and weak materials. a » Plastics or hard rubber: 


. Reagents should be readily avail 
ig can he easily regenerated A aie eRe aT ot 

Of the acidic reagents, sulfuric acid is usually lowest in cost 
and most readily available, largely because it can be produced as 
a by-product in roasting sulfide minerals or by burning elemental 
sulfur in air. Also dilute sulfuric acid has the advantage that it 
can be easily regenerated by electrolysis or by other means; it is 
nonvolatile at ordinary temperatures in aqueous solutions; it is 
reasonably selective; it can be contained in metal or wooden 
vessels; and it can be prepared in any desired concentration. If 
sulfides are present in an ore that is to be leached, sulfuric acid 
can be generated by oxidation of the sulfides in situ if the leaching 
is carried out at a high enough temperature in the presence of 


oxygen. 

Previding the mineral compound reacts with sulfuric acid to 
produce a soluble sulfate the many properties named make sulfuric 
acid a desirable leaching reagent. Not unexpectedly, sulfuric acid 
solution is used as a solvent for most of the copper, cobalt, zinc, 
cadmium, vanadium and uranium ores that are treated by hydro- 
metallurgical processes. 

Nitric acid finds little use as a leaching medium for ores, largely 
because of its volatility and ‘its tendency to decompose to nitrous 
oxides, etc., necessitating reoxidation if the acid is to be regen- 
erated for subsequent use. The cost is much higher than that of 
sulfuric acid and regeneration is essential if it is to be used for 
treating low-grade ores. Its use is restricted to treating alloys or 
oxidized ores as it is decomposed with the production of elemental 
sulfur and sulfates when in contact'with metal sulfides. It is used 
for “parting” gold-silver alloys, $ê., converting the silver to solu- 
ble silver nitrate and leaving the gold unattacked in the metallic 
form. 

Hydrochloric acid is, like nitric acid, restricted in use by its 
tendency to volatilize. It dissolves many oxides readily and 
reacts vigorously with sulfides to produce HS and metal chlorides, 
but is difficult and costly to regenerate from the chlorides. The 
corrosive effect of chloride ions in solution, as mentioned above, 
limits the commercial usefulness of hydrochloric acid in leaching 
operations. It is used, however, successfully in two important 
operations: (1) in combination with NaCl in a brine solution, to 
leach copper, zine, cobalt, nickel, lead and other metals from 
pyrite residue which has been given a chloridizing roast; (2) in 
treating impure tin ores containing sulfides as well as cassiterite 
(tin oxide) to dissolve the sulfides, leaving a residue of pure tin 
oxide for subsequent smelting—a “reverse” type of Jeaching in 
which the desired metal is undissolved. Hydrochloric acid and 
chlorides are used in other hydrometallurgical procedures in the 
production of magnesium, for ‘removal of impurities from tungsten 
ores and, in an unusual fashion, in the production of germanium 
and gallium by treating the concentrates with hydrochloric acid to 
produce chloride solutions. These solutions are then extracted 
and fractionally distilled to separate pure chlorides from which the 
Pure metals can be prepared by electrolysis or other means. 

There are several less important acidic reagents that have found 
restricted use, among them ferric sulfate, ferric chloride, sulfur 
dioxide (sulfurous acid) and hydrofluoric acid. The principal use 
of ferric sulfate is in leaching copper ores containing both copper 
oxide and copper sulfide minerals. Here a leach solution contain- 
ing both sulfuric acid and ferric sulfate is employed: the sulfuric 
acid to dissolve the copper oxides and ferric sulfate to dissolve 
the sulfides. Ferric chloride has been used to dissolve copper- 
iton sulfide minerals, producing copper sulfate, ferrous sulfate 
and elemental sulfur. Sulfurous acid is used to leach manganese 
dioxide (MnO,) from certain ores by forming soluble manganous 

Sulfate, together with thionates and other soluble compounds. 


ydrofluoric acid is used to dissolve silica from pulverized mag- 


netit r are to be used for iron powder manu- 
crores whoa a. These and other 


facture and must be substantially free of silic: he 1 

acid solvents are restricted in use by cost, volatility, puemi 
instability or other characteristics; they are used only in specific 
Operations where the required result can not be obtained by using a 
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cheaper, more convenient reagent. : 

A group with entirely different properties comprises the basic 
reagents—caustic soda, sodium carbonate and bicarbonate, sodium 
cyanide and ammonium salts in the presence of free ammonia, 
The general characteristic of leach solutions containing these rea- 
gents is that, differing from acid solutions, they tend to form soluble 
metal compounds containing oxy-anions such as CrO,2>, anionic 
complexes such as [UO, (CO,)3]*~ or cationic complexes of the 
form [Ni(NH,),]?*. Basic leach solutions do not generally re- 
act with basic constituents, such as carbonates, in an ore. Thus, 
if an ore contains a high percentage of carbonates. the useless con- 
sumption of acid solely to decompose (¢.g., calcium carbonate) 
could easily reach such proportions as to make acid leaching eco- 
nomically impossible. In such cases basic leaching is the first and 
often the only choice. 

Of the basic reagents, caustic soda (NaOH) is the most widely 
used. It is relatively inexpensive, nonvolatile, chemically stable, 
selective, not too difficult to regenerate and it can be prepared 
at any desired concentration. Thus, where it is chemically suited, 
it is the preferred basic leaching reagent. Its use is limited, how- 
ever, to the extraction of metals such as zinc, aluminum, silica, 
gallium, antimony, chromium, tungsten and other similar metals. 
The hydroxides of these metals are soluble in an excess of caustic 
soda to form the corresponding zincates, aluminates, gallates, 
tungstates, etc., which have various solubilities in aqueous solu- 
tions depending on the NaOH content of the solutions. Caustic 
soda has the added advantage that it is stable at temperatures up 
to 1,000° C. and can thus be used to fuse refractory minerals, 
such as those of tungsten, vanadium, chromium and others, form- 
ing the corresponding sodium salts (tungstate, vanadate, chromate, 
etc.) which, on cooling, can be leached with water or weak caustic 
solution, 

‘Another useful and practical basic reagent is sodium carbonate, 
which has the same desirable properties as caustic soda, However, 
because it is not so strongly basic, it forms basic salts less readily 
and is for that reason much more selective than caustic soda. A 
more unusual, much more selective and yet better-known basic 
leaching agent is sodium cyanide which, in an oxidizing solution, 
dissolves gold, silver, copper and a few other metals. 

Another important basic solvent is ammonia, which in the pres- 
ence of anions such as sulfate, carbonate, nitrate or chloride forms, 
with certain metals, cationic ammine complexes, Because the 
number of metals that will form ammine complexes is small—cop- 
per, cobalt, nickel, zinc, cadmium, magnesium, ferrous iron, mer- 
cury, palladium, silver, etc_—ammonia is a selective reagent, It is 
more costly, more volatile and less stable than caustic soda or 
sodium carbonate, but can be very easily regenerated and has the 
advantage that, for example, the ammonium sulfate formed in 
oxidative leaching of sulfides with ammonia is itself a valuable by- 
product. F : 

3. Technology.—The procedures and equipment used in com- 
mercial operations are designed primarily to provide the most 
efficient operation at the lowest cost. All the factors relating to 
reaction rate, choice of leach solution and character of the reaction 
are taken into consideration but the selection of equipment is also 
influenced by climate, labour costs, size of operation, location, 
grade and character of ore to be treated and other similar factors. 
Depending on the importance of one or more of these factors the 
units and techniques commonly employed are as follows: 

Percolation.—When the ore is such that the desired mineral par- 
ticles are exposed by relatively coarse crushing—from a coarse 
sand to 1 in. maximum size—it can be leached by percolation, 
Tanks, usually rectangular, are constructed of mastic-lined, tein- 
forced concrete with a filter bottom several inches thick consist- 
ing of silica or other inert material with jute sacking laid on the 
upper surface. (See fig. 2.) The crushed ore is placed in the 
tank to a depth of from 2 to 15 ft. and the leach solution pumped 
in at the top. As the solution percolates through the bed the 
mineral is dissolved and clear solution is withdrawn from below 
the porous filter bottom. This is continued in several cycles, in- 
cluding washing, until the ore is completely leached and washed, 
when the last of the wash water is drained off and the tank ex- 
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cavated mechanically in preparation for a new charge. In some 
large copper-leaching operations each tank may hold as much as 
12,000 tons of ore, requiring a week or more to leach, wash, ex- 
cavate and refill. 

Fine Particle Leaching.—In keeping with the principle that the 
maximum surface area, and hence highest leaching rate, is pro- 
vided by agitating a mixture of finely ground solids and leach so- 
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FIG. 2.—PERCOLATION LEACHING TANK - 


lution, the majority of leaching operations involve the treatment 
of a “slime.” One of the simplest devices used for this purpose 
is the pachuca tank, first developed in a gold ore treatment plant 
in Pachuca, Mex. (See Cyanine Process.) It comprises a tall 
circular tank, with a conical bottom, in Which the leaching pulp 
is both aerated and vigorously agitated by a jet of compressed air 
entering at the bottom of the cone. In some models agitation is 
assisted by installing a vertical tube in the centre of the tank to 
give an air-lift effect. The pulp to be leached is fed and discharged 
continuously. 

Another type of slime leaching unit consists of a large tank 
(up to 20 ft. in diameter) with a short central draft tube, the 
top being at the level of the pulp in the tank. A motor-driven 
impeller within the tube forces the pulp and entrained air down- 
ward through the tube thus both aerating and agitating the pulp. 

When leaching is to be carried out under pressures above at- 
mospheric pressure an autoclave of some type is required. This 
may take the form of a horizontal cylinder with internal im- 
pellers suspended on shafts protruding through the upper surface 
of the cylinder or having a slow-moving paddle type agitator. 
(See fig. 3.) The pulp fed to the first compartment by a pump is 
agitated vigorously by a mechanical agitator in the presence of 
compressed air. Overflowing the baffle walls into the second and 
third compartments it is finally discharged through an automatic 
valve actuated by a level controller. The gases (mostly nitrogen) 
leave through an automatic pressure release valve. Simple cylin- 
drical vertical towers agitated by steam or air are also used. 
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FIG. 3.— CONTINUOUS AUTOCLAVE FOR LEACHING WITH AIR OXIDATION 


For certain difficult leaching operations where one of the 
products of reaction is a solid, such as copper sulfide in the 
leaching of iron-copper-cobalt-sulfide with sulfuric acid, it is 
customary to conduct the leach in a ball mill or other grinding 
unit. This removes the solid layer as it is formed and continu- 
ally provides a fresh surface for reaction with the leaching so- 
lution. 
| Countercurrent Leaching—If an ore, whether coarse or fine, 
is mixed with fresh solution, the concentration of reactants (ore 
and leach solution) will be high initially. As the reaction proceeds 
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the concentration of soluble material in the ore and that of the 
reagent in the leach solution both decrease, thus reducin taste 
action rate and rendering the operation less efficient, ‘Thee tis 
cally the best plan would be to treat partly leached ore ie 
strong solution and fresh unleached ore with a weaker ae 
This is carried out in practice by using countercurrent Teaching 
techniques. 

In such an operation fresh ore in a first stage is leached with 
partially depleted solution from a second stage—this partial 
leaches the ore. The pulp is then filtered, the strong (pregnant 
solution proceeding to metal recovery and the partially leached 
solids being mixed with strong leaching solution and placed in a 
second-stage unit. When leaching in the second stage is complete 
the liquids and solids are again separated by filtration, the liquid 
returned to mix with fresh ore in a succeeding cycle and the solids 
sent to waste or to such subsequent treatment as may be required, 
A countercurrent operation may involve as many as five individual 
stages. 

Liquid-Solids Separation,—When leaching is complete the liq- 
uids and solids must be separated; also the solids that are to be dis- 
carded must be washed to prevent loss of entrained leach liquors, 
This can be accomplished in a variety of ways by combining set- 
tling units with filters and centrifuges. 

An efficient settling unit is a thickener, a circular tank up to 
200 ft, diameter with a central feed for the pulp and an overflow 
trough or launder at the periphery. As the solids settle to the 
flat inverted conical bottom they are moyed to a central discharge 
orifice at the bottom of the cone and removed by pumping, The 
overflow is substantially clear while the thickened pulp may, con- 
tain 50% to 60% solids by weight even though the pulp entering 
at the top may have been only 1% to 2% solids by weight. By 
arranging several thickeners in series and by advancing thickened 
pulp in one direction and overflows in the opposite direction the 
washing process known as countercurrent-decantation is efficiently 
performed. y 

Where solids are semicolloidal or so fine that they will not set- 
tle readily, flocculating agents such as ‘“Separan,” “‘Aerofloc,” cet: 
tain natural gums, causticized starch, carboxyl methyl cellulose 
and other similar materials added in very small amounts to the 
pulp cause the fine solid particles to adhere to one another forming 
flocs which settle readily. 

Filters may be of several types—either batch or 
vacuum or pressure—but large-scale operation is carrie 
efficiently and at least cost by using continuous vacuum filters 
(fig. 4) in which the pulp is pulled onto the surface of a rotating 
drum or leaf covered with a woven cloth which is immersed in pia 
pulp. At a point in the rotation of the drum where the liquii hed, 
been drained from the solids by the vacuum and the solids wasl ; 
if necessary, by a spray wash, air pressure is substituted sn s 
vacuum and the moist cake of solids discharged from the i 
As the drum re-enters the pulp, vacuum is substituted for ¢ 
pressed air and the cycle repeated. nl P 

In pressure filters which ore used for pulps containing 4 
tively small percentage of solids, or for solids that are di g clot! 
filter, the pulp is charged to a pressure vessel containing plied: 
filter diaphragms, the vessel closed and the pressure ee 
When the cake has built to a suitable thickness on 
the pressure is removed, the filter opened, the cake rem 
chanically or by hand and the cycle repeated. sng crystal 

The centrifuge, which is usually used for aepernle bi 
and coarse oxide from liquids is a rapidly spinning circu A Jiquid 
with perforated sides, The pulp is fed to the centre an solids 
is forced by centrifugal force through the perforations, © my 
being retained. When a sufficient amount of solids has i 
lated on the perforated sides the feed is discontinued an‘ repeated: 
removed, usually by a mechanical scraper and the cycle is 
continuous units are also used. ient but never” 

Another device that provides a somewhat less efficien! or hyd 
theless useful liquid-solid separation is the hydrocloné f motion 
cyclone (see Ore Dresstnc) in which the rapid orice soli 
of the pulp in a cylindrical vessel effects partial separati 
and liquids by centrifugal force. 
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FIG. 4.—CONTINUOUS ROTARY VACUUM FILTER 


Other Techniques—In some specialized operations, such as 
those which require the addition or removal of heat, provision must 
be made for preheating the pulps or for cooling the leaching ves- 
sels, Also, with volatile solvents, condensers or other recovery 
units are required: if hydrogen or hydrogen sulfide is generated 
the gas must be effectively removed from the leaching vessel. 
Consideration must always be given to materials of construction: 
they must be inert with respect to the leach solution, to prevent 
corrosion, and sufficiently hard or resilient to prevent erosion by 
sharp solid particles. Mild steel, wood, stainless steel, rubber 
coatings, mastic, lead, glass, stoneware, brick and combinations of 
two or more of these materials are used depending on the tempera- 
ture, abrasive quality of the solids and the solvent used. 


C. SOLUTION PURIFICATION 


With the exception of the very few leaching operations in which 
the leaching solution is used to remove soluble impurities from 
a valuable solid, the filtered liquid resulting from the leaching 
step is further treated to separate and recover the metal values 
contained in it. The extent of treatment required depends not 
only upon the amount and variety of metals dissolved during leach- 
ing, but much on the chemistry of the cations and anions present 
in the solution. Because no two ores are similar in composition 
every leach solution is unique and thus requires the application 
of a procedure specifically suited for it. This may vary from a 
simple precipitation of a metal salt by pH (acidity-alkalinity) 
change, by hydrolysis or by addition of other metals, to separa- 
tions effected by organic reagents, fractional crystallization or 
adsorption, The key to success in this field may be said to bea 
thoroughly sound knowledge of the principles of inorganic and 
physical chemistry and of chemical engineering. ? 

1. The pH Change—The solubilities of metal salts and their 
tendency to hydrolyze are affected in different ways by variations 
in px. In commercial hydrometallurgical operations the number 
of reagents that can be economically used to change pH 1s usually 
restricted by cost as well as by the physical character of the pre- 
Cipitates produced and the possible contamination of solution or 
precipitate with undesirable impurities. A 

Acid solutions are adjusted by the addition of caustic soda, cal- 
cium carbonate, sodium carbonate, lime, magnesia or ammonia, 
depending on the metals present and the result desired. In solu- 
tions containing ferrous sulfate and cobaltous sulfate, for example, 
the ferrous sulfate can first be oxidized to ferric sulfate, the pH 
taised by addition of ammonia or calcium carbonate to about 4.2, 
and the iron precipitated as hydrated ferric oxide which can be 
Separated from the cobaltous sulfate by filtration. If the solution 
Contained copper it would be necessary to raise the px to about 
5.0 to precipitate the copper as hydroxide but at this pH cobalt 
hydroxide would also begin to precipitate and thus destroy the 
effectiveness of the separation. 
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In solutions containing ferric iron, aluminum, magnesium and 
uranium in the form of sulfates, it is possible by adding ammonia 
to bring the px up to about 4.0, to precipitate ferric hydroxide, 
aluminum hydroxide and uranium hydroxide and thus separate the 
uranium from the solution leaving magnesium sulfate in soluble 
form. Addition of ammonia to raise the px to 5.0 instead of 4.0 
would precipitate the hydroxide of magnesium along with the iron 
and uranium and thus not only add to the cost (for additional am- 
monia) but give a much more impure precipitate. 

Basic solutions can be adjusted by acid additions or, in some 
cases, by dilution or boiling. For example, an ammoniacal solution 
containing nickel ammine and cobaltic ammine can be treated with 
sulfuric acid to reduce the pH from 8.0 to 6.5 forming nickel am- 
monium sulfate which is relatively insoluble in the presence of 
ammonium sulfate at pH 6.5 and leaving the cobaltic ammine in 
soluble form. The nickel ammonium sulfate can then be easily 
separated from cobaltic ammine solution by filtration or centrifug- 
ing, thus effecting a substantially quantitative separation. 

In the saturated sodium aluminate solution produced by leaching 
bauxite in strong caustic soda, cooling to lower temperatures causes 
the aluminate to hydrolyze and precipitate aluminum hydroxide 
which can then be separated and recovered, the caustic solution 
being regenerated. 

The pu of basic solutions containing free ammonia and copper 
ammines can be lowered by boiling off the ammonia to the point 
where the ammines hydrolyze and copper hydroxide is precipitated. 
A similar reaction forms the basis of the ammonia-ammonium car- 
bonate process used in Cuba to treat oxidized nickel ores, the prod- 
uct of boiling being basic nickel carbonate, in this case the desired 
end product. 

In the hydrometallurgy of zinc small amounts of arsenic, anti- 
mony, ferric iron, silica and alumina are removed from solutions 
by oxidation and hydrolysis at controlled px. 

2. Reduction.—In the electromotive series, if a metal high 
in the series is placed in contact with an aqueous solution of 
a metal lower in the series the general tendency is for the lower 
metal to be reduced and the higher metal to be oxidized and dis- 
solved. Metals below cadmium, when reduced, will precipitate in 
metallic form. Thus it is possible, for example, to precipitate 
copper metal from copper solution by adding iron metal to the 
solution, the iron being oxidized to ferrous iron, which is soluble, 

Advantage is taken of this property of metals to remove impuri- 
ties from leaching solutions in the hydrometallurgy of zinc where 
small amounts of copper and cadmium present in the zinc sulfate 
solution are precipitated by the addition of zinc powder. Similarly, 
in weakly acid nickel sulfate or chloride electrolytes and other 
similar solutions containing copper ions, the copper can be pre- 
cipitated by the addition of nickel powder, leaving a pure nickel 
solution. 

In another comparable situation chlorine is removed from a so- 
lution in which it is present as cupric chloride by agitating the 
solution with metallic copper, reducing the cupric to cuprous chlo- 
ride which is insoluble and can thus be separated. 

The order of some more common metals in the electromotive 
series is: potassium, sodium, magnesium, aluminum, zinc, iron, 
tin, lead, hydrogen, copper, mercury, silver, platinum and gold. 

3. Reagent Additions.—An endless variety of separations can 
be effected by reagent additions but the commercial application 
is restricted by cost, physical properties of precipitates and avoid- 
ance of unwanted impurities. Hydrogen sulfide and similar sulfur- 
bearing reagents such as thiosulfate, thionates, SO. and sulfur, 
alkali sulfides and metal sulfides can all be used in the appropriate 
alkaline or acid environment to effect separations that depend on 
the relative solubilities of the metal sulfides. 

Carbon dioxide, sulfur dioxide and chlorine can also be used 
where selective solubility of the products can be obtained. Carbon 
dioxide, for example, added to ammoniacal solutions of calcium 
sulfate will quantitatively precipitate the calcium as calcium car- 
bonate. ý 

In special circumstances salts or organic compounds can be used 
to effect separations. Gold, for example, can be separated from 
a chloride solution containing gold and platinum metal chlorides 
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by adding to the solution ferrous sulfate which reduces and precipi- 
tates gold metal but not the platinum group metals. Thorium can 
be separated from small amounts of other rare earths by precipi- 
tating it as the oxalate. In the hydrometallurgy of zinc, traces 
of cobalt can be removed from the neutral leach solutions by the 
addition of a-nitroso-f-naphthol. 

4. Ion Exchange,—Certain resins consist of porous rigid 
frameworks having replaceable hydrogen atoms or hydroxyl groups 
exposed: those with hydrogen ions are known as cationic ex- 
changers and those with hydroxyl groups as anionic exchangers. 
When a solution containing cations is brought into contact with a 
cationic resin the cations replace hydrogen in the resin and hy- 
drogen ions enter the solution. The reaction may be represented 
as follows: 


Hydrogen-resin 4+- Cu™ > Cu-resin 4+ 2H* 


The reaction is reversible and Cu-ion and hydrogen-resin can be 
regenerated by adding strong acid to the Cu resin. Also, the tend- 
ency of different species of cations to replace hydrogen varies. 
Thus, if a dilute solution containing a mixture of cations is brought 
into contact with a hydrogen resin, it is possible for one species 
of cation to react selectively and be adsorbed by the resin leaving 
other cations in solution, The resin can then be removed from 
the solution and treated with strong acid (e.g., HNO) forming a 
concentrated metal nitrate and regenerating the hydrogen resin for 
subsequent use in another cycle. 

This type of separation has proved exceptionally useful in sepa- 
tating rare earths, in separating hafnium from zirconium and in 
recovering uranium from acid solutions containing only a few milli- 
grams per litre of uranium in the presence of salts of iron, silicon, 
aluminum, magnesium and other metals, all of which are largely 
unaffected by the resin. 

Ton exchange techniques offer the prospect of obtaining separa- 
tions that can not be effected by any other means. For that rea- 
son the development of new types of resins, both anionic and 
cationic, is a continuing objective of research in the hydrometal- 
lurgical industry. $ 

5. Solvent Extraction.—Another method of separating metals 
from aqueous solutions depends on the ability of certain organic 
liquids to dissolve, selectively, specific metal salts by the forma- 
tion of complexes which are more soluble in organic solvents than 
in aqueous solutions, A typical example, long recognized by ana- 
lytical chemists, is the procedure in which a mixture of the chlo- 
tides of ferric iron, cobalt, copper, nickel, vanadium and chromium 
in a strongly acid aqueous solution is vigorously shaken with ether 
and allowed to settle, forming two separate layers. The upper 
layer of ether selectively dissolves ferric chloride leaving the 
chlorides of the other metals named in the aqueous layer which 
can be removed by decantation and an efficient separation thus 
effected. 

This principle has been extended and applied in the separation 
of uranium from acid solutions in which it is present in amounts 
of 1 to 5 g. per litre together with salts of iron, aluminum, 
vanadium, magnesium, etc. In one application, the leach solution 
is first treated with HS or aluminum metal to reduce Fe** to 
Fe?* and is then agitated with a kerosene solution of an alkyl 
phosphoric acid which selectively reacts with uranyl ions leaving 
Fe2* and other ions in the aqueous phase. An extractant com- 
monly used is dodecyl phosphoric acid (DDPA). The uranium can 
be removed from the extractant by treatment with strong hydro- 
chloric acid and the extractant regenerated for use in a subsequent 
cycle, The uranyl chloride solution is distilled, the HCI distillate 
recycled to a subsequent cycle and the concentrated uranium resi- 
due further treated to produce uranium metal. 

As-a solvent extraction process is fully cyclic and can be op- 
erated continuously, and as extractants can be developed compara- 
tively easily, it is not unexpected that this type of separation con- 
tinues to find new applications in hydrometallurgy. 

6. Technology.—The equipment used for separation processes 
is relatively simple and is usually selected on the basis that it 
will provide the specific conditions required for the desired sepa- 
ration. 
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Mechanically stirred open tanks, pachuca tanks, ste 
boilers, packed towers and’ similar units are used f 
that take place at atmospheric pressure. Where high te 
high pressures or volatile reagents such as SO}, CO3, 
are involved, autoclaves or enclosed towers are 
and liquid products are separated by settling, sci 
centrifuging or other mechanical means, 

The ion exchange process operates intermittently i 
that the solution to be treated is passed through ci 
until the resin becomes saturated, at which point 
diverted to a second similar series of resin towers, 
used for removing the metal from the saturated 
eluting), acid, etc., is passed through the first (lo 
remove metal ions in an acid solution and regenel 
The column then is ready for reuse in a subsequent cy 
metal is recovered from the acid solution which is 
eluate. 

A useful variation of this technique is the resin-in 
process in which the leached pulp, from which the 
solids have been removed but which still contains bi 
is brought into contact with resin which extracts the 
ions from the aqueous portion of the pulp, the so 
affected. When the resin is saturated it is remo 
regenerated; the pulp, consisting of barren lead 
depleted solution, is discarded. This procedure, 
the need of filtering the solids before separating an 
the valuable metal ions from the leach solution, off 
advantage in certain operations where the solids are 
vided or colloidal in nature that settling or filtration w 
cult if not impossible. 3 

Solvent extraction is carried out in a continui 
mixer-settler in which the pregnant leach solution 
solvent are fed through a tube into a reaction area 
of a vertical vessel, suitable agitation being provided 
of entry. The organic extractant overfiows the top’ 
while the depleted aqueous solution is removed at th 


D. PRECIPITATION P 


The principal objective of many hydrometallurgi 
is to produce the extracted metals in metallic form. | 
are present in solutions as cations carrying a positiv 
essential mechanism of precipitation is reduction, whi 
addition of electrons. This can be accomplished in $ 
by electrolysis with direct current; by using a metal 
electromotive series; or by treating the solution wil 
gas such as hydrogen. 

The processes in which the product is a metal hyd 
or other insoluble metal salt have been considered in 
section on separations and need not be further desc : 

1, Electrolytic Precipitation.—The electrolytic ce 
precipitating metals from solutions comprises essentia 
tainer for the solution (electrolyte) in which is pla 
ode upon which the metal is to be plated, and (b) an 
of some conducting material—metal or carbon—whicht 
uble in the electrolyte used. The reaction can be 
sented by the following equation: 


Metal ion -+ HzO + electrons —> Metal + 402+ 


The net result of electrolysis is that metal is depo 
cathode, oxygen is evolved at the anode and an equi 
of acid (hydrogen-ion) is generated. The amount 
metal plated, and of water decomposed to Oz and hyd 
is determined by Faraday’s law which states that & € 
of 96,540 coulombs (ampere-seconds) will deposit â 
metal equal to its atomic weight divided by its valent 
age required is at least the “decomposition voltage 0 
salt in the electrolyte, to which must be added the 
sary to overcome ohmic resistance of the electrolyte 
contacts and the overvoltages that may be develo] 
anode or cathode. > : 
The conduct of an electrolytic operation is pon 
by the cations present in the electrolyte: The salts © 


HYDROMETALLURGY 


hydrogen in the electromotive series have a lower decomposition 
voltage than that of water and can be electrolytically decomposed 
and the metal readily deposited from an acid or basic solution, 
For the metals that lie above hydrogen the difficulty is encoumteted 
that water, which is always present, has a lower decomposition 
yoltage than the metal salts, thus creating a tendency to produce 
hydrogen at the cathode instead of the desired metal, although 
under certain conditions the deposition of hydrogen may be sup- 
pressed. Any hydrogen produced reduces, by an exactly equiva- 
lent amount, the metal that should be precipitated according to 
Faraday’s law and in this way reduces the current efficiency of the 
cell. To electrolyze these metals with high efficiency requires the 
provision of special conditions such as careful control of px in the 
electrolyte, or the use of electrolytes in which the decomposition 
voltage of the metal salt is, in effect, below that of hydrogen. 

It may be inferred from the above that electrolytic precipita- 
tion is selective: the metal salt having the lowest decomposition 
voltage of any salt present will be electrolyzed and the metal 
plated out in preference to all metals above it in the electromo- 
tive series. Where more than one metal salt is present the metal 
salt having the next highest decomposition voltage will react and 
deposit the second metal after the lower metal has been removed 
from solution. If the decomposition voltages of two metals are 
close, there will be some overlapping in their deposition, 

Certain impurities (other cations) present in an electrolyte tend 
to catalyze the decomposition of water and hence to reduce the 
efficiency of electrolytic precipitation of metals above hydrogen 
in the electromotive series. For this reason and also to prevent 
contamination by other metals which would plate out preferen- 
tially, leach solutions must be carefully purified before being elec- 
trolyzed. The higher the metal is in the electromotive series, the 
more important and at the same time the more difficult, is the 
purification. 

Notwithstanding these difficulties, leaching and purification fol- 
lowed by electrolysis with insoluble anodes is widely used com- 
mercially in the production of manganese, zinc, cadmium, cobalt 
and copper and a number of other metals. 

2, Cementation.—The precipitation of metal from a solution 
by the addition of a more reactive metal, with dissolution of the 
latter, is termed cementation. A typical reaction is: 

Feo + Cut Cu® + Fe” 

metal ion metal ion 5 eo 
The reactivity of a metal in this context is related to its position 
in the electromotive series—the higher the metal is in the series 
the more reactive it is. Metals higher than cadmium in the series 
can not be precipitated in metallic form from aqueous solution 
by cementation with a more reactive metal as the equilibrium 
between H,O and the ions of metals above cadmium is such that 
the oxidation of the metal, and hence its retention as an 100, is 
favoured. SUH: 

If a cementation reaction is to proceed to completion it 1s es- 
sential that the precipitated metal should not form a continuous 
nonporous layer on the surface of the reactive metal. Other- 
vise the precipitated metal would soon reach equilibrium with the 
surrounding metal salt solution and prevent contact between the 
reactive metal and the metal ions in solution and thus stop the re- 
action. 

Reaction rates in this system are improved by increased surface 
area of reactive metal, by increased temperature, by increased 
agitation and by concentration of the ions of the less reactive 
metal in the solution. Thus it is 
mentation with finely divided rea 
venient temperature in an agitated 
= reactive metal in solution must ie 
ipitated and total reaction time is restric : 
to which it is desired to reduce the metal content of the SEERA 
t is possible to precipitate metals quantitatively from solution 

` ion is also used to designate 
Y cementation, (The term cementation is also used to, tact 
an outmoded process of making steel by heating iron in con 


With 
3 hier Gases.—Under certain conditions hydrogen serves 
tate metals from aqueous solu- 


aS a source of electrons to precipi 
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tion, its behaviour in this respect resembling in some measure that 
of a reducing metal. It appears that metals which lie below or 
just above hydrogen in the electromotive series and which are 
either homogeneous or heterogeneous hydrogenation catalysts can 
be precipitated readily by molecular hydrogen. The list of these 
metals includes nickel, cobalt, copper, mercury, silver, gold and 
the platinum metals. 

The precipitation by hydrogen of metals lower in the series 
(silver, gold, palladium, platinum etc.) can be effected at room 
temperature and atmospheric pressure, although the rate of pre- 
cipitation is higher with increased hydrogen pressure. Copper, 
nickel and cobalt, however, can be rapidly precipitated with hy- 
drogen only at temperatures above 100°—125° C. and under a pres- 
sure of at least 5 atm. of hydrogen. The rate of precipitation of 
nickel and cobalt is directly proportional to the surface area of 
the nickel or cobalt metal present to catalyze the dissociation of 
hydrogen, The reduction of copper salts occurs homogeneously in 
solution. 

Hydrogen can also be used in the presence of nickel catalyst 
to reduce uranium from the hexavalent to the tetravalent form 
in carbonate solutions and to produce uranium dioxide which is 
insoluble in these solutions, In this way uranium and, by a similar 
procedure vanadium, can be quantitatively separated from carbon- 
ate solutions, 

In all hydrogen reduction reactions the hydrogen is converted 
to hydrogen ion, thus tending to increase the acidity of the solu- 
tion as the reaction proceeds. 

4, Technology of Precipitation—The generators, cells and 
other equipment used in metal precipitation are similar to those 
employed in electrolytic refining. The unique characteristic of 
metal precipitation by electrolysis, termed “electro-winning,” is 
the use of insoluble anodes with accompanying evolution of oxygen 
at the anode. 

The considerable amount of gas (e.g., 180 1. per kilogram of 
zinc) emanating from the solution carries with it a small 
amount of acid vapour which causes a loss of acid that tends 
to corrode metal parts in the cell room. Another factor that 
occasionally assumes serious proportions is that in an electro- 
lyte containing chlorides, chlorine is generated at the anode, which 
makes it necessary to use for the anode an alloy that is not at- 
tacked by the chlorine. 

In the electrolytic precipitation of cobalt from sulfate solutions 
it is necessary to maintain the px of the electrolytic cell at about 
4.5. Acid generated by electrolysis, which would tend to lower the 
pH of the electrolyte, is effectively neutralized by the addition 
to the electrolytic cell of pure cobalt hydroxide, a unique but ef- 
fective procedure in electrolysis. : 

Electrolytic precipitation finds its principal use in the hydro- 
metallurgical production of zinc, copper, manganese, cadmium and 

obalt. 
5 Cementation.—Precipitation by cementation, which is usually 

more efficient in acid solutions (below about prr4), can be effected 

by displacement by electropositive metal powders or metal scrap. 

Precipitation by cementation is used chiefly in recovering copper 

from acid sulfate or chloride solutions by the addition of scrap iron. 

Powder cementation is used to precipitate silver and gold from 

cyanide solutions, copper from solutions containing zinc, cobalt 

or nickel, cadmium from zinc sulfate solutions and silver from 

nitrate solutions. i 

Metal powder cementation is carried out by adding a slight ex- 
cess of the reactive metal powder to the solution, which is agitated 
in an open tank. The precipitated metal and any undissolved 
powder are filtered off and recovered. Batch operation is pre- 
ferred, the treatment being continued until precipitation is com- 
plete. If a two-stage countercurrent precipitation 1s used, it is 
possible to produce a high-grade metal precipitate with avery small 
excess of the reactive metal powder. The reactive metal will re- 
duce oxidized salts such as ferric sulfate in the leach solution to 
their lowest valence. It is therefore advantageous to keep oxida- 
tion at the lowest possible level and to remove dissolved oxygen 
from the solution before cementation. Gold cyanide solutions are 
deaerated by a vacuum technique before adding powdered zinc or 
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aluminum to precipitate the gold. 

When scrap metals are used for cementation the technique em- 
ployed is adapted to suit the character of the scrap used. Normally 
the solution is poured over coarse scrap contained in launders or 
perforated baskets. In some important installations batches of 
solution are treated with bulky, irregular-shaped scrap, such as old 
oil drums or structural steel scrap, in large inclined rotating acid- 
proof vessels, 

Hydrogen Precipitation —The principal use of hydrogen precipi- 
tation is in the recovery of nickel, cobalt and copper from am- 
moniacal leach solutions. For example, a suitably purified nickel 
solution is introduced into a horizontal cylindrical autoclave 
fitted with mechanically operated stirring mechanisms. A minute 
amount of ferrous sulfate catalyst is added (to initiate the reac- 
tion), the solution heated to 150°—200° C. and hydrogen is intro- 
duced at about 400 lb. per square inch pressure. The nickel 
ammine sulfate present reacts rapidly with the hydrogen to pro- 
duce metallic nickel powder and ammonium sulfate, the nickel con- 
tent of the solution being reduced from 50 g. per litre to 0.1 g. per 
litrein roto 15 min, The agitators are stopped, the powder settled 
and the barren solution discharged. A second charge of nickel- 
rich solution is added, the agitators started and the cycle repeated. 
At intervals the autoclave is discharged with the agitators operat- 
ing, thus removing the nickel powder with the barren solution. 
The powder is allowed to settle out of the barren solution and is 
filtered, washed, dried and packed in drums. A high-purity nickel 
metal is produced by this procedure, Copper and cobalt metals 
can be similarly precipitated: uranium and vanadium can be pre- 
cipitated from carbonate solutions as UO, and V0; in a similar 
manner in the presence of a nickel catalyst, 


E. REGENERATION 


Unless the solvent used is cheap or can be converted into a use- 
ful by-product it is desirable to regenerate it for reuse in a suc- 
ceeding cycle of the leaching process, An important advantage of 
electrolytic precipitation of metals from acid solutions is that acid 
is regenerated equivalent to the metal precipitated. Thus the 
reagent consumption is only that necessary to make up for me- 
chanical losses—there is theoretically no chemical consumption of 
reagent. The hydrometallurgical processes for producing copper 
and zinc depend for their economic success upon this feature. 

In cyaniding gold ores the amount of sodium cyanide (NaCN) 
consumed is very small, theoretically only that necessary to react 
with the gold and silver dissolved. However, if excessive amounts 
of copper, cobalt, nickel or other metal salts that react with the 
cyanide are present, the cyanide can be regenerated by treating 
the solution after gold precipitation with acid to produce hydro- 
eyanic acid (HCN) which is absorbed in caustic soda to regenerate 
NaCN. 

Carbonate solutions of uranium are treated with caustic soda 
to precipitate the uranium as an insoluble uranium salt.leaving a 
small excess of caustic in the barren sodium carbonate solution. 
The necessary amount of sodium bicarbonate required for leaching 
a succeeding lot of uranium ore is regenerated by treating the bar- 
ren solution with carbon dioxide. 

When cementation is used to precipitate metals the barren solu- 
tions contain the corresponding salt of the reactive metal. If 
the purpose of cementation is simply to remove small amounts of 
an undesired metal for purposes of purification, such as precipi- 
tation of copper and cadmium from zinc leach solutions or copper 
from cobalt solutions, the resulting solution is treated for recovery 
of the remaining metal. When, however, the objective is to strip 
the major metal constituent from the solution, as in precipitating 
copper from leach solutions with scrap iron, the resulting solution 
is usually valueless, containing (in the case mentioned) only fer- 
rous sulfate and it is therefore discarded. 

‘Ammonia leaching of copper-nickel-cobalt sulfides under pres- 
sure in the presence of oxygen (compressed air) with final precipi- 
tation of nickel powder by hydrogen under pressure results, as 
noted above, in the formation of ammonium sulfate. After re- 
moval of the nickel the barren solution can be evaporated to pro- 
duce pure ammonium sulfate which can be marketed as fertilizer. 


HYDROMETALLURGY 


If desired the ammonium sulfate solution could be reacted 
lime (CaO) to precipitate calcium sulfate and regenerate am 
for reuse in a succeeding cycle. ‘aa 

Leaches conducted with ammonium carbonate (e.g, to i 
copper, nickel or uranium) result in the production of. an an 
solution of these metals. Upon boiling, the oxides, hydrox; 
basic salts of the metals are precipitated and the volatilized 
and CO, recombined to regenerate fresh ammonium carbonat 
lution, 

In the treatment of many valuable metals to form 
leach solutions, as in the production of chromium salts li 
compounds, thorium, zirconium, etc., the leach solutionis usu 
destroyed by added chemicals and regeneration is not atten 


Ill, EXAMPLES OF COMMERCIAL PROCESSES i 


The principles and methods of hydrometallurgical processes, 
best be illustrated by reference to important commercial ap 
tions. The processes described below have been selected to 
sent specific applications of different techniques and are in 
to give one hydrometallurgical method of producing the metal con 
cerned but not necessarily the only one. y 


A. COPPER 


In some of the great copper mines of the world which are lo- 
cated in semiarid areas in South America, Africa and the south- 
western United States, the ores consist largely of oxidized copper 
minerals such as cuprite (oxide), brochantite (sulfate), atacas 
mite (chloride), etc.; which, unlike copper sulfide: minerals, are 
not readily amenable to concentration by froth flotation, These 
minerals are however all soluble in dilute sulfuric acid, which pro 
vides a basis for recovering the copper economically by leaching 
processes. 

The largest mine of this type was at Chuquicamata, Chile, w} 
until a sulfide smelting plant was added in the 1950s, more than 
200,000 tons of copper was produced annually from an ore contain 
ing 2% copper of which about 90% was present as oxidized coppét” 
minerals. Such an operation provides an outstanding example 
countercurrent percolation leaching and electrolytic’ precipitation” 
with regeneration of sulfuric acid solvent. a 

In an operation of this kind the ore is crushed to about 1 cm. 
maximum diameter and is charged into tanks with filter bottoms, 
each tank holding as much as 11,000 tons of ore per charge. Sev- 
eral tanks are operated in series, the fresh sulfuric acid | 
lution from the electrolytic cells being fed to a tank cont aie 
nearly spent ore, percolating through the interstices m wll 
and passing through the filter bottom, The filtrate goes forward 
to the next tank, etc., until in the final tank the ci -l hing 
leach solution is brought into contact with fresh ore. The be, 
cycle requires about four days, after which the liquor is 
from the spent ore which is then washed with dilute beet Ll 
tions, again by percolation. The washed spent ore 1s per si 
discarded. By changing the flow of leach liquors a 
turn filled, leached, washed and excavated. se chloride P 

The pregnant leach solution contains some cupric chlo chloride: 
sulting from the dissolution of small amounts of CODE passed 
in the ore. To reduce the chlorine content the sue Be 
through towers containing metallic copper which redna settling 
chloride to insoluble cuprous chloride which is removi y a 
and filtration. t i $ 

The purified solution is electrolyzed in mastic:lined, rol 4 
concrete cells with 60-70 lead-antimony anodes in ea which i 1 
solution entering the cells contains about 3% H2S0s ji 
creased to 6% by electrolysis and then returned to 
leaching plant to treat a succeeding batch of ore. 


B. Zinc 
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casting. Within a few years die-casting alone required more than 
200,000 tons of high-purity zine per year, Electrolytic zinc is 
profitably produced in many countries—Canada, the United States 
Australia, Poland and others—where abundant low-cost electrical 
energy is available. 

One process comprises roasting a high-grade ( 30% 60%) zinc 
sulfide concentrate, preferably with a low iron content, in such a 
way that the sulfide is converted to fine porous particles of zinc 
oxide. The roasted oxide usually contains small amounts of the 
oxides of lead, copper, cadmium, arsenic and antimony as well as 
silica and precious metals. 

The oxide is leached with sulfuric acid in a two-stage counter- 
current system to produce a neutral zinc sulfate solution contain- 
ing sulfates of cadmium, copper, manganese and cobalt. Iron, 
arsenic, antimony, lead, silica and precious metals are separated 
in an insoluble residue and further treated by smelting methods 
to recover the valuable metals present, 

The neutral zinc sulfate solution is treated with zinc powder to 
precipitate copper and cadmium and with @-nitroso-G-naphthol 
to remove cobalt, leaving a pure neutral solution containing zinc 
and manganous sulfates, The purified solution is electrolyzed, 
using insoluble lead anodes, to produce pure zinc on the cathodes 
and manganese dioxide at the anodes and to regenerate sulfuric acid 
at about 10% strength, which is returned to the leaching plant to 
treat a succeeding lot of zinc oxide. 

In this process, because of the position of zinc in the electromo- 
tive series relative to hydrogen, great care must be taken to re- 
move impurities from the neutral zinc sulfate solution fed to the 
electrolytic cells. Germanium, cobalt, nickel and antimony must 
be maintained at very low levels as they tend to catalyze hydrogen 
deposition at the cathode and thus impair current efficiency. 


C. ALUMINUM 


The principal useful ore of aluminum is bauxite—a mixture of 
aluminum hydrates of the form Al,Q3.xH,0 in which the average 
ratio of HO to AlgOg is about 2 to 1. The ores also contain, in 
varying amounts, iron oxides, silica, lime and magnesia as well as 
small but measureable amounts of vanadium and gallium. e 

The ore after grinding to a fine powder is treated in continuous 
autoclaves with strong caustic soda solution at 160° C. which rap- 
idly dissolves the aluminum hydrates to form a hot, concentrated 
solution of sodium aluminate. On cooling and “seeding” with 
particles of aluminum hydrate the sodium aluminate decomposes to 
form aluminum hydrate and sodium hydroxide. The aluminum 
hydrate is separated by thickening and filtration and is washed and 
heated to remove the H,O. The resulting pure Al,0g is charged to 
cells containing a molten sodium aluminum fluoride electrolyte for 
electrolytic production of aluminum metal. à 

In the dissolution of aluminum ores with caustic soda some of 
the silica, vanadium and gallium present also dissolve. One of 
the most important aspects of this process is the control of tem- 
perature, concentration and seeding techniques in the various 
stages to hold to the lowest practical level the silica content of 
the precipitated aluminum hydrate. At regular intervals the caus- 
tic leach solution must be specially treated to remove vanadium, 
gallium and other impurities to prevent their reaching a level sec 
aNd would precipitate with, and contaminate, the aluminum fy- 

rate, 


D. NICKEL 


There are two important t; of nickel ore: (1) nickel-iron 
sulfides mixed with pe pee cobalt sulfides and frequently 
Platinum metals, that occur in temperate areas such as the Cana- 
dian Pre-Cambrian shield; and (2) iron-nickel-magnesium SERN 
found in such great abundance in tropical areas in Cuba, New Calc: 
donia, Brazil, the East Indies and elsewhere. The sulfide ores 
ate easily treated by pyrometallurgical methods to ee E are. 
the silicate ores less easily so. Both types can be treate n At 
metallurgical processes designed to suit the requirements a cope 

In the process developed at the U.S. Seales br sep 
mine in Cuba before its abandonment in 1960, the si a heat 
Were first treated with reducing gases (Hy and CO) at re 
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to reduce selectively the nickel oxide present to nickel metal par- 
ticles, without fusion. The reduced material was leached in closed 
vessels with aerated ammonia-ammonium carbonate solution to 
oxidize and dissolve the nickel as nickel ammine carbonate. The 
iron, magnesia and other impurities were separated, washed and 
discarded. 

The nickel ammine solution was boiled to drive off ammonia and 
carbon dioxide and to precipitate a mixture of nickel hydroxide 
and nickel carbonate which was dried and ignited at a red heat to 
remove H,O and CQ, and produce nickel oxide which was 
briquetted and sold in this form, The ammonia and carbon di- 
oxide driven off during the boiling operation were reabsorbed in 
water to regenerate ammonium carbonate for a succeeding leach. 

The Cuban ores contain no copper and, as relatively little co- 
balt was dissolved under the conditions used, the nickel oxide pro- 
duced was pure enough to meet market requirements without the 
necessity of introducing extensive solution purification steps. 

Anickel-iron-copper-cobalt sulfide concentrate from the Sherritt 
Gordon mine in Manitoba, Can., which contains no platinum met- 
als, is treated by another type of ammonia process. The procedure 
comprises leaching the mixed sulfides in continuous autoclaves with 
ammonia solution and compressed air. The minerals dissolve to 
produce nickel, copper and cobalt ammines and ammonium sulfate. 
Upon boiling to remove part of the ammonia, copper is quantita- 
tively precipitated as sulfide. The copper-free solution is treated 
in autoclaves at 200° C. and 500 lb. per square inch pressure with 
hydrogen to selectively precipitate nickel in the form of high 
purity powder which is sold either in this form or as small bri- 
quets. 

The cobalt remaining after nickel precipitation is removed by 
HS addition and recovered separately in metallic form while the 
solution (now free of metals) is evaporated to produce fertilizer 
grade ammonium sulfate. 


E. Goip 


The first hydrometallurgical process to be used widely on a 
commercial scale was the recovery of gold by extraction with 
aerated sodium cyanide solutions, developed in 1889 and 1890. 
The apparatus devised for this process and still in use in modern 
hydrometallurgical plants, such as pachuca tanks, thickeners, coun- 
tercurrent washing systems and vacuum filters, provided the stimu- 
lus for the development of a variety of other leaching processes. 
‘The procedures used have been changed but little in modern prac- 
tice. For details see CYANIDE Process. 


F. URANIUM 


One of the great triumphs in modern technology was the develop- 
ment of hydrometallurgical processes for extracting uranium from 
low-grade ores that took place during the years immediately fol- 
lowing World War II. Because of its chemical behaviour uranium 
can not be separated from silica and other minerals by pyrometal- 
lurgical methods. Up to the end of World War II the production 
of uranium depended upon concentration of low-grade ores by 
physical methods (as tabling, jigging, etc.) to produce a concen- 
trate containing 10% or more uranium, together with silica, sul- 
fides and other gangue minerals. The concentrate was then treated 
by hydrometallurgical processes involving the use of sulfuric acid 
with sodium nitrate and other costly reagents to dissolve the 
uranium which was then recovered from the solutions by chemical 
separations. r A 4 

However, ores containing pitchblende or other uranium mineral 
in such form that it can be efficiently concentrated by physical 
processes, Occur only in limited quantities. The major source of 
uranium in the world is the disseminated ores containing from 
0.01% to as much as 0.5% uranium, which are not amenable either 
to physical concentration or pyrometallurgical treatment. 

‘As a result of intensive research a variety of new and useful 
processes were developed in a surprisingly short time. By 1954 
large plants in Africa, Canada and the United States were recover- 
ing uranium successfully from phosphate liquors, gold mill tail- 
ings, low-grade ores and similar materials containing (in the case 
of gold mill tailings) as little as 0.01% uranium. An important 
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outgrowth of this activity was the development and introduction 
on a commercial scale in metallurgical operations of the ion ex- 
change and solvent extraction techniques. 

The processes for leaching uranium ores are varied but the ma- 
jority conform to the following general pattern: 

The finely ground ore is leached in agitators or pachuca tanks 
with a dilute sulfuric acid solution to which is added an oxidizing 
agent, such as sodium chlorate or manganese dioxide, to convert 
the lower-valence uranium minerals present to the higher-valent 
soluble form, The insoluble portions of the ore are separated by 
countercurrent decantation or filtration from the uranium sulfate 
solution which contains small amounts of iron, copper, aluminum 
and other sulfates. 

The sulfate solution is passed through ion-exchange resin col- 
umns where the uranium ions become attached to the resin pref- 
erentially to the other ions present. The barren solution is dis- 
carded. 

The loaded resin is eluted with nitric acid or sodium chloride 
solutions to produce a concentrated solution of uranium (the 
resin being simultaneously regenerated for reuse) which is neu- 
tralized with caustic soda or ammonia to precipitate an insoluble 
uranate. This high-grade precipitate is then further treated by 
solvent extraction and other methods to produce high-purity ura- 
nium metal. 

Other methods involving the use of alkaline sodium carbonate 
solutions at atmospheric or elevated pressures are also employed, 
and there is a wide diversity in detail of both acid and alkaline 
procedures depending on the character of the uranium mineral 
in the ore and the impurities and gangue minerals associated 
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~. A. FD. 

HYDROMETEOR, an aggregation of particles of water or 
ice in the atmosphere, This includes all precipitation but excludes 
cloud forms (see CLoup), nonaqueous meteors such as lithome- 
teors (smoke, dust, sand), photometeors (halos, coronas, rainbows) 
and electrometeors (northern lights, lightning and thunder), 

Types.—The World Meteorological organization's Jnternational 
Cloud Atlas (1956) lists the following hydrometeors and their 
definitions (abridged) : 

Rain.—Precipitation of liquid water particles, usually in the 
form of drops of more than 0.5 mm. (0.02 in.). 

Drizzle —Fairly uniform precipitation composed exclusively of 
fine drops of water—diameter less than 0.5 mm. (0.02 in.). 

Freezing Rain or Drizsle—Rain or drizzle, the drops of which 
freeze on impact. 

Snow.—Precipitation of ice crystals, most of which are branched. 

Snow Pellets—Precipitation of white and opaque spherical 
grains of ice, with diameters of about 2-5 mm. (0.1-0.2 in.). 

Snow Grains —Precipitation of very small, fairly flat, white and 
Opaque grains of ice; their diameter is generally less than 1 mm, 
(0.04 in.). 

Ice Pellets—Precipitation of transparent or translucent spher- 

pellets of ice which have a diameter of 5 mm. (0.2 in.) or less. 

Hail—Precipitation of small balls or pieces of ice with a diam- 
eter ranging from 5 to 50 mm. (0.2 to 2.0 in.), 
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Ice Prisms-—A fall of unbranched ice crystals, in’the f 
needles, columns or plates, often so tiny that they seem 
suspended in the air. e 

Fog.—A suspension of very small water droplets in the 
generally reducing the horizontal visibility at the earth’s ‘ 
to less than r km. (Ẹ mi.). 

Jce Fog—A suspension of numerous minute ice crystals in 
air, reducing the visibility at the earth’s surface, a 

Mist—A suspension in the air of microscopic water! drc 
reducing the visibility at the earth’s surface. 4 t 

Drijting Snow and Blowing Snow—An ensemble of snow p 
ticles raised by the wind. sade 

Spray.—An ensemble of water droplets torn by the wind from 
the surface of an extensive body of water. r i 

Dew.—This is a deposit of water drops on objects at the 
ground. à 

White Dew—A deposit of white frozen dew drops, dott 

Hoarfrost.—A deposit of ice having a crystalline appearance, 
ne generally assumes the form of scales, needles, feathers or 

ans, ie 

Rime.—A deposit of ice, composed of grains more or less sepa- 
rated by trapped air. will 

Glaze (Clear Ice)—-A generally homogeneous and transparent 
deposit of ice formed by the freezing of supercooled drizaledroplets 
or raindrops on objects, the surface temperature of whichis below 
or slightly above o° C. (32° F.). ue 

Spout——A phenomenon consisting of an often violent whit 
wind, revealed by the presence of a cloud column or inverted cloud _ 
cone (funnel cloud), protruding from the base of a ene 

HYDROMETER, an instrument for measuring the density of 
liquids, Recognition that such an instrument provides a ready 
means of determining liquid density dates from early times, ar 
there is evidence that Archimedes (c. 287-212 8.c.)) was familiar 
with it, The hydrometer remained of little importance/until it 
began to be used in the 18th century for determining the strength 
of alcoholic beverages, By the 20th century hydrometers had 
widespread industrial applications. 

A hydrometer described by Robert Boyle (1675) was made of 
glass and differs in no essential feature from modern glass hhydrom- 
eters (see fig. 1), The hydrometer will tend to sink: untilit dis. 
places its own weightin a liquid. In keeping with Ar a 
principle, hydrometers tend to sink more deeply as liquid density 
decreases (see DENSITY; SPECIFIC GRAVITY; MECHANICS, Fum: 
Basic Relations). ‘4 

A Logical System of Hydrometry.— Neglecting the compere 
tively small effects of surface tension, the plane of intersect 
a liquid surface with the stem of a freely floating hyd 
function of the density of the liquid. Graduated marks per ‘ies 
a hydrometer stem are used to indicate density. These com 
are conveniently expressed in terms of grams per millilitre, @ 


used as a criterion of quality of petroleum products: 91 
liquids have comparatively high coeficients of expansion) t 
necessary to measure the density at some specified ye melt! 
The temperature generally adopted is 60° F., anda ity in 
calibrated at this temperature directly will indicate 
sample at 60° F. It is often more economical to take KE 
eter reading at the prevailing temperature of the sanai p 
use empirically derived tables to correct the hydrometet T i 
to 60° F. (15.6°-C.). 

Inusing a hydrometer for estimating the con ae 
solutions the hydrometer is read in a solution of toa oe entage 
ture; and then by means of similar empirical tables 
of sugar is obtained. 

Summarizing the scheme, the hydrometer 1s 
density, and tables are used to convert the i 
standard basis; e.g., to percentage composition. Ins EH 
the hydrometer scale is clearly defined and not. depet densi 
properties of a particular liquid; the conversion 
percentage composition, etc., is left to the users, W 
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FIG. 1.—MODERN GLASS HYDROMETERS 


in the best position to employ the most reliable data relating to the 
liquids in which they are interested; also, tables can be revised 
without making hydrometers obsolete. 
_ The wide use of arbitrary-scale hydrometers, in preference to 
instruments graduated in terms of density or specific gravity, re- 
sults from the recognized advantage of using simple whole numbers 
instead of long, not so easily remembered decimals. For example, 
«190 proof” ethyl alcohol is a more convenient designation than 
ethyl alcohol having a specific gravity of 0.81603 at 60°/60° in” 
or “95% ethyl alcohol by volume at 60° F.” The syringe used 
to determine the freezing points of antifreeze solutions in automo- 
bile cooling systems is a familiar arbitrary-scale instrument. The 
hydrometer float is enclosed in a glass tube into which the solution 
is drawn by the syringe bulb, The hydrometer often is calibrated 
to show directly the freezing point of the solution. In most such 
instruments a temperature correction is disregarded, the results 
being sufficiently accurate for practical purposes. a 

Principles of Hydrometer Design.—The range of densities 
within which a given hydrometer operates is a function of the mass 
of the hydrometer M (in grams), the volume of the bulb V (in 
millilitres) below the lowest graduation mark, and the volume of 
the stem v (in millilitres) between the highest and lowest marks. 
The relationship may be expressed as M = (V +2) = dy, 
Where 8) is the density (in grams per millilitre) at the highest 
mark and ôy the density corresponding to the lowest mark. ‘Thus, 
Siven a range of densities, the designer specifies the relation of 
bulb volume to stem volume as 

ôo 

by — ôo 

Spacing of Graduation Marks—Let 5 be the density corre- 
ponding to a graduation mark between those indicating the 
limiting densities ô, and ôy and let v” be the volume of the stem 

tween the marks for 6, and 6. Then M= òV +») = ô + 
Y= v) = dyV, and eliminating M and V gives 


V=0X 


6— ôo ÔN 
v=9X SHG 
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If the stem diameter is uniform, and L is the distance between 
the Öp and ôy marks, and / is the distance from the highest gradu- 
ation mark to the 6 mark, then 

a! ô — ôo by 
Salia by — ôo Z ô 
! Fora hydrometer ‘of range 1,000 (59) to 1.050 (ôy) g. per milli- 
ine having L = 150 mm., the above relation gives the following 
lues: 


Distance from 1.000 mark to 1.010 mark = 31.2 mm. 
“Ñ AOO T uga A -a 306 
“sf 993020 0 77.030: me 30,0.” 
y. Pa 100 Ai NA ONO. ot? 294 
” n 1040 ” "1050 ” = 288 ” 


The length corresponding to a change in density of 0.010 g. per 
millilitre therefore decreases toward the lower end of the scale; 
ie., the graduation marks on a density hydrometer become more 
closely spaced as density increases. 

Temperature Corrections for Density Hydrometers.—Sup- 
pose a hydrometer is correctly adjusted to read 6 g. per millilitre 
in a liquid at ¢° C. and also to read 6 when placed in a second 
liquid at ¢’° C. 

The density of the first liquid at t° is ô= M/V, M being the 
mass of the hydrometer and V the volume of the portion of the 
hydrometer below the mark ô. 

When the hydrometer is reading ô in the second liquid at #°, 
the volume of the submerged portion of the hydrometer is V {1 + 
a(t’ — t)} ml. where a is the coefficient of cubical expansion of 
the hydrometer. The corrected density 5 at ¥° of the second 
liquid is therefore given by the equation 


Hise cite 
Vit tal —)) 


or to a close approximation 6’ = 6{1 — a(t’ — t) }. 

Let c be a correction to be applied to the reading 6 in the second 
liquid in order to give the density & of that liquid at °. Then 
& = ô+ c, whence c = ba’ (t — t). An average value for a is 
0.000026 in glass hydrometers, so that if (t — t’) is 10° C. the 
following values of c result for various values of ĝ: 


ò 0.6 1.0 1.5 2.0 
c 0.0002 0,0003 0.0004 0.0005 


An error of 0.0005 g: per millilitre is negligible for most purposes 
for which hydrometers are used and so the above values of ¢ are 
commonly negligible. Hence a hydrometer that indicates densities 
correctly at its standard temperature t° C. may be used at any 
temperature within the range (t+ 10)° C. and will still indicate 
densities at the temperature of observation with sufficient accuracy 
for ordinary purposes. 
It is possible to prepare tables to correct to standard tempera- 
ture for individual liquids, and corrections for change in volume of 

hydrometer as well as for density change 
of liquid can be included. 
Effects of Surface Tension on Hy- 
drometer Readings.—When a hydrom- 
eter is floating the liquid piles up against 
the stem. There isa downward pull on the 
stem of the hydrometer equal to T X r X 
d/10 dynes for a stem of circular cross sec- 
tion where T is the surface tension n dynes 
per centimetre and d mm. is the diameter 
The virtual effect of this is to 


í the stem. 
eens the mass of the hydrometer by an 


amount equal to a where g is the ac- 
celeration caused by gravity in centimetres 
per second per second (see fig. 2). $ 
Suppose that a hydrometer reads Sina 
liquid having a surface tension T1 a ker 
i ing correctly represents the den- 
te pry the hydrometer to be ris. 2.—SURFACE TEN- 


placed in a second liquid having the same SION ON A HYDROMETER 
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density but a greater surface tension Ts. The virtual increase in 
mass due to surface tension in the second liquid will exceed that in 


the first liquid by 
TE 


Hence the hydrometer will sink deeper in the second liquid. If 
i mm. is the additional length of stem submerged in the second 
liquid, the increase in the mass of liquid displaced by the hydrom- 
eter is 


a 
4 100 10 
Hence 
rd rz Ë ìi 
afn- nei 
from which 


fa- 


Let À be the length of a subdivision on the hydrometer scale 
near the point corresponding to the density 5 and let ¢ = //X. 
From the above equations 


+ $2 (nn) 

where ¢ represents the error in terms of subdivisions correspond- 
ing to a change in the surface tension amounting to {73 — Ti}. 
It is obviously desirable that @ should be as small. as possible; 
ie., that Ad should be as large as possible. For a hydrometer 
having À = 1.5 mm. equivalent to 0.001 g. per millilitre, if 
6 = 1.030 g. per millilitre and d = 5 mm. then ¢ = 0.053 {T3 — 
Tı}. If such a hydrometer is adjusted to read correctly at 1.030 
in dilute sulfuric acid having a surface tension of 70 dynes per 
centimetre and is used in milk of the same density but having a 
surface tension of 50 dynes per centimetre, then ¢ is 1.03, so that 
the hydrometer is in error when used in milk by slightly more 
than one whole subdivision; że., slightly more than 0.001 g. per 
millilitre. 

Some liquids, notably dilute aqueous solutions, have high sur- 
face tensions when the liquid surface is perfectly clean, but even 
very slight contamination may lower the surface tension by as 
much as 20 dynes per centimetre. The errors consequent upon 
such variations in surface tension are the most serious of the limi- 
tations to the accuracy attainable with hydrometers. 

Hydrometer Scales in Common Use.—Specific gravity, writ- 
ten S; +y: +, is the ratio of the density of the liquid at a tempera- 
ture of ¢;° to the density of water at ¢,°, and is in most common 
use. 

Sikes’s hydrometer is of metal and can be madé heavier by the 
addition of weights. The hydrometer reading, referred to special 
tables, gives the percentage of “proof spirit” (in Great Britain, 
49.28% by weight of pure alcohol). Per cent of proof spirit at 
60° F. is a scale widely used in the U.S, where proof spirit con- 
tains 50% by volume of pure alcohol. Other hydrometers for 
alcohol have scales indicating percentages by weight or by volume. 

Bates’s saccharometer is a metal hydrometer used in Great 
Britain, with a form of specific gravity scale. The Brix hydrom- 
eter indicates percentage of sugar by weight at specified tempera- 
tures, the most common in the U.S. being 20° C. (68° F.). 

Baumé hydrometers provide an evenly spaced scale graduated 
according to many different formulas in various countries, The 
U.S. national bureau of standards gives the relation between spe- 
cific gravity and the Baumé scale as follows: 

For liquids heavier than water, 


145 — degrees Baumé 
For liquids lighter than water, 
Si 140 

80" /60"F. = 


130 + degrees Baumé 
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The Twaddell hydrometer, used with liquids 
gives specific gravity estimates when its 
by .005. 

Standardization of Hydrometers.—The 
eter obviously may be obtained by reading 
liquid of known density. One method is 
taneously the density of the liquid and the readi 
eter in the liquid. This can be done by em 
magnetic float method of determining densi 
The hydrometer and float can be placed side by 
and the hydrometer reading observed under p 
conditions as those under which the density is d 
ough stirring just before observations are n 
temperature control are essential to secure 
throughout the liquid and to bring the temper 
to that at which the corrections to the hydromet 

The direct standardization of hydrometers by 
considerable time and generally is employed only’ 
intended for use as standards for calibrating 
Given a hydrometer with known scale errors, a 
may be calibrated by floating it side by side’ 
and taking simultaneous readings on’ both, 
tween the readings combined with the known error 
gives the correction to the scale of the hydro 
If the two hydrometers differ appreciably in 
ance should be made for surface tension effects 

Hydrometers may be submitted for vei 
institutions—in England to the National Phys 
the U.S, to theynational bureau of standards; 
Laboratoire d’Essais; and in the German 
Physikalische Technische Reichsanstalt. 

Buotrocraruy.—J. Scarisbrick, Spirit Assaying C 
Sikes Hydrometer, issued by authority of the © 
Customs and Excise (1916); National Bureau of 
555 (1954), Circular 19 (1924); N. A. Lange and G.1 
“Hydrometers,” Handbook of Chemistry (1961). ' 

(E. L. Pri; V. ST. 

HYDROPATHY, the treatment of disease 
monly called the “water cure,” is a system that profi 
disease by water. The use of water medicinally 
tion and by drinking was recognized by the 
Romans and older civilizations. Hydropathy as 
however, came into vogue about 1829 under 
Vincent Priessnitz (1801-1851), a Silesian farmel 
and widely publicized the medicinal values of the 
paternal homestead. - It became a popular anda 
medical treatment during the 19th century both i 
America. ne 

The term hydropathy is not widely used in mode 
formal system of hydropathy is divided into two) 
therapy and hydrotherapy. Spa therapy, much 
medically in Europe than it is in the United States, 
drinking and bathing in certain waters contain 
to be of medicinal value. - Many United States: 
that most of the medicinal effects of spa therap 
sulting from the relaxation of the patient as’ the re 
vironmental factors of the spa. abate 

There is much more widespread medical acceptane 
tific value of hydrotherapy, the external application 
specific therapeutic purposes. Its primary Va 
through its versatility as a medium for the ê 
of heat, which brings about an increase in the 
the tissues, vasodilation and an increase in cir 
and relief of pain and muscular tension are the b 
fects of heat therapy. The hydrotherapeutic 
heat most usually used are whirlpool baths, the H 
(underwater mechanical massage), hot packs, contri 
paraffin. Because the effects of superficial heating: 
the same regardless of the source and type $ ees 
is based on availability of source, extent of area 
depth of effective penetration, time necessary to pr 
effects, ease of application, margin of safety and il 
ence. Hydrotherapy is a therapeutic modality us 


Fe 
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by specialists in physical medicine and rehabilitation and by physi- 
cal therapists. 

See also PHYSICAL THERAPY, 

HYDROPHOBIA: see RABIES. a iain 

HYDROPHYLLACEAE, the waterleaf family of dicoty- 
Jedonous flowering plants belong- 
ing to. the order Polemoniales, 1 
containing annual or perennial 
herbs and shrubs (Eriodictyon, 
Wigandia) with regular five- 
merous sympetalous flowers, the — 
ovary usually unilocular with pa- 
rietal placentae, and a several- to 
many-seeded capsule. The flow- 
ers, often showy and mostly in- 
sect pollinated, are chiefly blue, 
purple or white in one-sided 
(helicoid) cymes. 

Similarities and affinities are’ 
perhaps greatest to Boragina- 
ceae, from which they differ prin- 
cipally in the capsular fruit, an 
unlobed ovary and bifurcated ter- 
minal styles. They comprise a 
small family of about 18 genera 
and 250 to 300 species, found 
chiefly in western United States, 
the best-known genera being 
Nemophila (baby-blue eyes), Phacelia (the largest genus), Erio- 
dictyon (yerba santa), Hydrophyllum, Wigandia, Nama and Hy- 
drolea (pantropical). (In. C.) 

HYDROPHYLLUM, commonly called waterleaf, a small 
genus of mostly perennial North American herbs of the Hydro- 
phyllaceae family. They have large, attractive, palm-shaped 
leaves, about a foot across, and clusters (one-sided cymes) of 
small, bell-shaped, greenish white, blue or purple flowers. H. 
canadense and H. virginianum are often planted in partial shade in 
the wild garden, 

HYDROPLANE: see BOATING. 

HYDROPONICS, from the Greek hydro, “water,” and ponos, 
“labour,” refers to the growing of plants without soil and is some- 
times called soil-less culture. 

For many years in the study of their nutrition, plants were grown 
with their roots immersed in solutions, but the commercial adop- 
tion of this method of culture was not entirely successful because 
of difficulties in. plant support and solution aeration. Gravel cul- 
ture therefore largely supplanted solution or water culture as a 
means of growing plants without soil. An inert medium such as 
gravel of various kinds, fused shale and clay, granite chips or other 
such materials with a particle size of one-fourth inch to three- 
eighths inch in diameter serves as a support for the plants. This 
medium is placed in a watertight bed or bench and a fertilizer solu- 
tion is. periodically pumped each day into the bench or bed, the 
frequency depending upon the prevailing light intensity and tem- 
perature, and other weather factors, the size of plants or concen- 
tration of the fertilizer solution, stronger solutions being pumped 
More frequently, The solution drains back into a tank and the 
frequency of pumping usually is controlled automatically. 4 

The solution is composed of different fertilizer-grade chemical 
Compounds containing varying amounts of nitrogen, phasphori 
and potassium, the major elements necessary, for plant growth. 
These fertilizers also contain compounds of various trace or minor 
elements, such as sulfur, magnesium, calcium, ete. There are many 
Satisfactory formulas for fertilizer solutions; one proved success- 


ful with florist crops is: 


THE MCFARLAND COMPANY 


PHACELIA, LARGEST GENUS IN THE 
FAMILY HYDROPHYLLACEAE 


Per 1,000 


Chemical gal. of water 


Z gione DLS Gnd Ss ae bt ie 
Potassium nitrate (P08) 8 ee ORs 
i monium sulfate . s pege * 
Magnesium sulfate (Epsom salts) - 
Monocalcium phosphate « F. 
‘cium sulfate . 
Total, 


. 13 OZ. 


. 8 oz. 
; Boz 


» 13 OZ. 
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The chemicals can be mixed in dry form and stored if desired. 
The concentration of the solution is increased as the plants grow 
larger by using 14 or 2 times the amount of chemicals per 1,000 
gal. of water. To the above solution is added each week four 
ounces of iron (ferrous) sulfate and one ounce of manganous sul- 
fate dissolved in a gallon of water acidified with several drops of 
sulfuric acid. Other trace elements are added if necessary. Tests 
of the solution are made every two or three weeks for p (acidity) 
and the major elements and additions of the necessary chemicals 
are made as needed. The solution can be used indefinitely with 
the necessary additions of water and chemicals. 

The main advantage of gravel culture is in the labour saved by 
automatic watering and fertilizing, though installation costs are 
higher than costs for plants grown in soil. No greater yields may 
be expected than from similar plants in soil in the same environ- 
ment. A wide variety of vegetables and florist crops can be grown 
satisfactorily in gravel culture. Commercial acceptance of hy- 
droponics is impeded by high installation costs, the necessity for 
frequent testing of the solutions and the greater familiarity of 
plant cultivators with soil. For further discussion of the elements 
necessary for plant growth see FERTILIZERS AND MANuRES. See 
also Prants AND Prant Science: Metabolism. 

Brsriocraruy.—C. H, Connors and V, A. Tiedjens, Chemical Garden- 
ing for the Amateur (1940) ; William F. Gericke, The Complete Guide 
to Soiless Gardening (1940); Alex Laurie, Soiless Culture Simplified 
(1940) ; A. H. Philips, Gardening Without Soil (1940) ; W. I. Turner 
and V. M. Henry, Growing Plants in Nutrient Solutions (1939). See 
also Special Circulars and Bulletins of state agricultural pele 4 
tions. C K. 

HYDROSPHERE, the whole mass of oceanic waters filling 
the major depressions in the earth’s crust, and covering about 
72% of its surface. The name is used in distinction from the 
atmosphere (g.v.), the lithosphere and the centrosphere or mass 
within the crust. 

HYDROSTATICS, the branch of hydromechanics which deals 
with the equilibrium of fluids (see Mecitanics, FLUID). > 

HYDROXIDE, a term used in its most general sense to desig- 
nate any chemical compound containing oxygen and hydrogen 
bonded together in the OH group. One or more of the OH groups 
are in turn linked to another element or radical. Employed in this 
broad sense the name is indicative of the composition but not 
necessarily the nature of the compound. In practice it is therefore 
preferable to restrict the term to those compounds containing the 
hydroxide ion, OH™, and the positively charged ion of a metal or 
a radical, e.g., sodium hydroxide; it is also preferable to character- 
ize the presence of the hydroxyl radical, OH, by hydroxy, as in 
the organic compound hydroxyacetic acid, CH,OHCOOH, and 
in co-ordination compounds by hydroxo, as in potassium tetra- 
hydroxoaurate, KAu(OH),. 

The hydroxides include the familiar bases of the laboratory and 
industrial processes. Those of the alkali metals, lithium, sodium, 
potassium, rubidium and cesium, are the strongest bases, the most 
stable and the most soluble of the hydroxides. Lithium hydroxide 
is somewhat unlike those of the other metals of this group, being 
less soluble and less stable; it decomposes at red heat, losing water 
to form the oxide Li,O, whereas the others may be volatilized 
without loss of water. Sodium hydroxide (see ALKALI), NaOH, 
also known as caustic soda or lye, is of great industrial importance, 
Calcium, barium and strontium, alkaline earth metals, form solu- 
ble hydroxides which are strong bases but less stable than the 
alkali hydroxides. Of these calcium hydroxide or slaked lime is 
the most common, With the exception of thallium hydroxide, 
TIOH, the hydroxides of other metals such as magnesium, iron, 
bismuth, nickel, cobalt and copper are only sparingly soluble in 
water but react with acids. The hydroxides of beryllium, lead, 
zinc, aluminum, chromium (trivalent), tin (divalent), gold (triva~ 
lent) and certain other metals show both acidic and basic prop- 

A i i in water solutions of either bases or 
erties; that is, they dissolve in wate! Í andit 
acids. Hydroxides and other econ eae! Baoe and su » 

f i called am, qi 
ee a Piae structurally represented to show the 

ee ‘cals, e.g., boric acid, B(OH), and hypo- 
presence of hydroxyl radicals, ¢.8-, ta ty. B. Ps.) 

chlorous acid, Cl(OH), are not called hydroxides. (J. B. Ps. 
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HYDROXYLAMINE, represented by the formula NH OH, 
was first prepared in 1865 by W. C. Lossen as the chloride by the 
reduction of ethyl nitrate with tin and hydrochloric acid. Hy- 
droxylamine reacts with aldehydes and with ketones to form the 
important class of organic compounds known as oximes (g.v.). 
Oximes can be reduced easily to amines; they find use in the 
manufacture of dyes, plastics, synthetic fibres and medicinals. 

The synthesis of hydroxylamine may be effected by the follow- 
ing general procedures: (1) chemical or electrochemical reduction 
of nitric acid, nitrous acid, nitrates and nitrites, and of oxides 
of nitrogen; (2) interaction of nitrites with acid sulfites in 1:2 
molar proportions to yield the hydroxylamine disulfonates which 
are easily hydrolyzed to form hydroxylammonium sulfate 

(NO27 + 2HSO,~ + H+ — HON(SOs;).?~ + H,0; 

HON(SOs)o?~ + 2H,O— NH,OH.H*+ 280,7); 
(3) oxidation of ammonia; and (4) hydrolysis of nitroparaffins 
(RCH,NO, + H+ + H,O — RCOOH + NH.OH.H*+). Al- 
though electrolytic reduction of nitric acid in presence of sulfuric 
acid at low temperatures using amalgamated lead cathodes once 
furnished most of the hydroxylamine, methods (2) and especially 
(4) have gradually assumed greater technical importance, These 
technical processes may, however, be supplanted by a procedure 
which entails the catalytic hydrogenation of nitric oxide in the 
presence of acid (NO + 3[H] + H+ — NH,OH.H*) to yield 
hydroxylamine salts. 

Pure anhydrous hydroxylamine was first obtained by C. A. Lobry 
de Bruyn from the chloride by treating an absolute methyl alco- 
holic solution with sodium methylate (NH ,OH.HCI + NaOCH, 
— NaCl + NH,OH + CHOH). The precipitated sodium 
chloride is filtered and hydroxylamine recovered after removal of 
alcohol by distillation under reduced pressure. Butyl alcohol and 
sodium butylate are preferred since addition of ether to the solu- 
tion of hydroxylamine and cooling yields the free base as a solid 
product. The pure compound is a colourless, odourless crystalline 
solid, melting at 33° C., boiling at 58° C. (at 22 mm.) and de- 
composing readily at higher temperatures, sometimes with ex- 
plosive violence. It is very soluble in water to give solutions 
which are moderately stable and less basic than aqueous solutions 
of either ammonia or hydrazine, both of which it resembles chemi- 
cally. The dissociation constant for hydroxylamine as a base (e,g., 
NH,OH.H,O = NH,OH.H+ + OH~) is K=6.6 X 10-%, Hy- 
droxylamine inflames in dry chlorine and is reduced to ammonia 
by zine dust, It combines with sulfur dioxide to give sulfamic 
acid (NH,OH + SO, — NH,SO;H). It is a strong reducing 
agent, giving a precipitate of cuprous oxide from alkaline copper 
solutions and depositing metallic silver from solutions of silver 
salts, Under certain conditions it may act as an oxidizing agent, 
as in the conversion of ferrous hydroxide to ferric hydroxide, It 
is highly probable that two structures may be assigned to hydroxyl- 
amine, viz., HyNOH in acid solution and H,NO, the amine oxide 
formulation, in alkaline solution (F. Haber). Although many 
methods have been suggested for the estimation of hydroxylamine, 
most of them depend on careful adjustment of the acidity of the 
solution. That of F. Raschig, however, is less sensitive to condi- 
tions and is the most trustworthy; the hydroxylamine solution is 
boiled with a considerable excess of ferric sulfate in sulfuric acid, 
and the ferrous salt thus formed by reduction [2Fe2(SO,)3 + 
2NH,OH — 4FeSO, + 2H,SO, + N.O + H,O] is titrated with 
potassium permanganate, 

Hydroxylammonium salts form readily, the sulfate and the 
chloride being best known. Like ammonia, hydroxylamine 
forms co-ordination compounds such as ZnCl».2NH,OH and 
{Co(NH,OH),] Cl; (See Co-orptnation Compounps). The hy- 
droxylamine derivatives of sulfuric acid include salts of the 
hydroxylamine mono-, di-, tri-, isodi- and isomono- sulfonic acids 
with the respective formulas: HONH(SO3H), HON (SO3H)», 
(HSO;)NO(SO,H)2, (HSO,)ONH(SO;H) and H,NO(SO,H). 
The hydroxylamine isomonosulfonic acid, more properly desig- 
nated as O-hydroxylamine sulfonic acid, is a powerful oxidizing 
and aminating agent, prepared by reaction of hydroxylamine sul- 
fate with oleum (see G. T. Moeller [ed.], Inorganic Syntheses, 
vol. v [1958]). 
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Hyponitrous acid, HON = NOH, may be regarded as one of 
hydroxylamine derivatives of nitrous acid, and its salts are the 
prepared from hydroxylamine and an alkyl nitrite in tae 
solution in the presence of a base. The related nitroso 


amine, HN(NO)OH, is known only in the form of organic deriva. 


tives such as “cupferron,” a widely used analytical 
is the ammonium salt of 
CyHsN(NO)ONH,. 

The organic hydroxylamines are compounds in which one, two 
or all three hydrogen atoms are replaced by organic radicals 
Their structure may be indicated using the older convention by 
specifying substitution either in the a or B positions: 


B a 
H:N — OH 


reagent, whi 
N-phenylnitrosohydronjanig 


but preferably by prefixing N or O to designate the point of at. 
tachment. Thus, NH,OCHs is O-methylhydroxylamine, whereas 
CgHsNHOH is N-phenylhydroxylamine, Trisubstituted hydroxy 
amines are generally considered to be amine oxides, RNO (see 
above), and are obtainable by the action of hydrogen peroxide on 
tertiary amines (see Amines). Other well-known organic deriva- 
tives include the hydroxamic acids, 


rA 
RC—NHOH 


and the amidoximes, RC(NH.)NOH, both derivable from, and 
related generically to, the carboxylic acids. 

Bretioorarny.—L. Gmelin, Handbuch der anorganischen Chemie, 
8th ed., vol. 4 and 23 (1936); N. V. Sidgwick, T. W. J. Taylor and 
W. Baker, The Organic Chemistry of Nitrogen (1937) ; È. F. Degering, 
An Outline of Organic Nitrogen Compounds (1950), (L. F.A) 

HYDROZOA, a class of animals, the vast majority of which 
are marine, belonging to the phylum Coelenterata (q:v.). The 
Hydrozoa include not only the cylindrical polyp (g.v.) forms, such 
as the solitary fresh-water hydra (q.v.), but also medusae (some- 
times called hydromedusae) or jellyfish (g.v.). They are, in fact, 
that group of Coelenterata in which neither the one nor the other 
of these two forms of body predominates, and in this respect they 
contrast strongly with the other main classes (Scyphozoa an 
Anthozoa). Moreover, both polyp and medusa have a simpler 
plan of structure than in the other classes. 

The polyp itself is frequently (though not always) small, a 
mouth leads directly into the internal cavity of its body (coe a 
teron), without the intermediary of a definite throat or ore 
any kind, and the epidermis and gastrodermis meet at the lips. 


” is» it is not 
The coelenteron is a simple cavity lined by gastrodermis; er 


coelenteron sends out radiating canals that run 
cavity through the solid tissues of the bell, it is 
in that it contains no definite organs. The medusae 0 reatores 
are, generally speaking, smaller and more slightly built ¢ hozo, 
than the medusae belonging to the related class oor ad m 
although in certain cases they attain a larger size than the a 

which is a matter of millimetres. t the sex 

The Hydrozoa are also characterized by the fact ie 3 
cells, when they ripen in the clusters known as gon% At original 
lie in or under the epidermis, although the site of thei 
formation may be in either epidermis or gastrodermis. henomenon 
the Hydrozoa above all other Coelenterata that the p f i 
known as polymorphism (variation in body form) AE presen! 
The details of this condition are described in parts 0° e section 
article and a summary of the question is given after 
Siphonophora, below. 

The infrequency of brackish or fresh-water se a 
Coelenterata makes their occurrence of interest. oating org 
marine Hydrozoa are either pelagic (swimming OT ny of either 
isms) or sedentary, according to their nature, and ma jt me 
kind exist. The brackish and fresh-water forms exhi teresting 1$ 
diversity, though few in number. One of the most 1 


HYDROZOA 


minute creature, Protohydra, the length of which i: 

This organism inhabits the surface ee of EEEE oh 
which is to be found in the bottom of pools in certain tidal 
marshes; it also occurs in oyster beds and similar places. It is 
carnivorous, and reproduces freely by transverse fission. Tt pos- 
sesses no tentacles, and is as simple in structure as any known 
coelenterate. 

The best known of the nonmarine Hydrozoa, however, are the 
genera Craspedacusta, Limnocnida, Cordylophora and the hydras. 
Of the hydras more details are given below, and the chief interest 
of Cordylophora lies in the fact that it may flourish in water. of 
different degrees of salinity as well as in fresh water; it is otherwise 
ordinary. Craspedacusta sowerbyi possesses a feebly developed 
polyp generation (up to about 2 mm. long) that produces small 
colonies containing about two to seven individual polyps without 
tentacles. These colonies can produce buds of two kinds: some 
become separated from the parent, form polyps and produce new 
colonies; others develop into medusae, and these are liberated and 
swim away. The species of Craspedacusta (with which is now 
included Microhydra, the former name for the polypoid stage) are 
not very clearly recognized; but representatives of the genus occur 
in lakes, millstreams and similar places in North America, Europe 
and Asia, and have appeared in water lily tanks at various botanic 
gardens, and in other tanks and aquaria. 

The Hydrozoa may be divided into three orders; Hydroida, 
including the majority of hydrozoans; Trachylina, chiefly medu- 
soid forms; and Siphonophora, with highly polymorphic swim- 
ming or floating colonies. Some authorities add two more orders: 
Milleporina and Stylasterina, both of which are characterized by 
their members having massive calcareous exoskeletons; they are 
often grouped together as the Hydrocorallina, but are here con- 
sidered as belonging to the order Hydroida. 


HYDROIDA 


The Hydroida are, roughly, those hydrozoans that possess a 
definite alternation of the polypoid and medusoid generations in 
their life history: the polyp is sed- 
entary and usually constructs a 
fixed colony, whereas the medusa 
is free-swimming when fully de- 
veloped. There are exceptions to 
this general statement, but they 
are not characteristic of the group 
asa whole. The variety of form 
and life history exhibited, how- 
ever, is great. The common and 
well-known fresh-water hydras 
(Hydra, Chlorohydra, Pelmato- 
hydra), along with Craspeda- 
custa, are the only thoroughly 
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ates. Both forms, however, are 
atypical hydroids: the hydras 
have no medusoid stage and Cras- 
pedacusta species have a much re- 
duced hydroid stage. Hydras, of 
one species or another, occur in 
ponds and ditches and similar 
situations in many parts of the 
world. They are small isolated 
polyps, each with a pillarlike body 
and a limited number of tenta- 
cles, The length of the body is a 
matter of millimetres, and the 
tentacles in some species may be 
longer when stretched out than 
the body, although both they 
and the body can contract into 
rounded knobs. The hydra at- 
taches itself to stems and water- 
weeds, or floats beneath the sur- 
face film. It catches prey, often 
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FIG. 2.—STRUCTURE AND LIFE CYCLE OF OBELIA, 
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A COLONIAL MARINE 


of a large size compared with its own bulk, in the manner char- 
acteristic of the Coelenterata by stinging and then swallowing it 
(see COELENTERATA). From the body of the hydra there grow 
out buds, each of which acquires tentacles of its own and ulti- 
mately becomes separated from the parent; but no medusae what- 
ever are produced, this being quite exceptional among the Hy- 
droida. Most hydras are dioecious, i.e., either male or female, but 
some species are hermaphroditic, bearing ovaries and testes on dif- 
ferent parts of the body (fig. 1). 

The few other simple genera which are known, such as Proto- 
hydra, may be related to Hydra or may be primitive or degenerate 
forms of separate origin, With the above preliminary, the charac- 
teristics of the group as a whole, without reference to these special 
forms, may be considered. 

Structure.—The following is a description of the structure of a 
typical hydroid, provided by the genus Obelia (fig. 2), Obelia be- 
gins its life as a single polyp, possessing a number of simple ten- 
tacles in a circlet around the base of its conical proboscis, or 
manubrium, The polyp sends out rootlike structures (hydro- 
rhizae) that attach it to the surface of a stone, the frond of a sea- 
weed or other suitable support, and grows a stalk that raises it 
somewhat in the water. From this stem a bud arises from which, 
although it is at first a mere knob, a new polyp is gradually de- 
veloped. This process of growth proceeds in a definite and regu- 
Jar manner, until a small treelike colony, from less than an inch to 
several inches in height, is formed; the branches are definitely 
arranged, and all bear polyps. If one of the colonies is examined 
in detail, it will be found that each of the polyps possesses, out- 
side its body, a little transparent cup of relatively stiff, chitinous 
material, into which it can withdraw when alarmed; and that not 
only are the polyps connected with each other by a stem composed 
of soft tissues, but the cups also are connected by a chitinous layer, 
outside the soft stem, that stiffens and supports the latter, The 
cups are known as hydrothecae, the soft stem as coenosarc and 
the chitinous layer (including stem and cups) as the perisarc, The 
new polyps develop only from the tips of a branch of coenosarc, 
and not from one another; and in a well-developed colony it will 
be seen that some additional branches have grown out, most in 
the lower part of the colony, each of them similar in structure to 
a developing polyp, and usually regarded as representing one. 
These branches, known as blastostyles, do not develop a mouth 
and tentacles; instead each produces a number of buds that gradu- 
ally develop into small medusae and that are known as medusoid 
buds. The blastostyle, like an ordinary polyp or hydranth, has a 
covering of perisarc known as a gonotheca, but this is at first im- 
perforate. In due course it becomes open at the end, and the 
medusae separate from the blastostyle and swim away into the 
sea, where, after a period of free life, they produce eggs and 
sperms, which, after fertilization, develop into new polyps. 

The fully developed medusa has the form of an umbrella, or bell, 
with a manubrium similar to that of a polyp hanging down inside 
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two being definitely placed in 
each of the quadrants between the 
radial canals; they probably ini- 
tiate and control the swimming 
contractions of the bell. The sex 
cells of the medusa ripen in the 
epidermis of each of the four 
gonads (one to a radial canal), 
which, when ripe, shed their prod- 
ucts into the sea. The fertilized 
eggs develop into new polyps, 
which initiate fresh colonies. 
Other Hydroida depart from 
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it and bearing the mouth at its end (fig. 2). The manubrium 
is lined by gastrodermis, and contains a cavity, the main part of 
the coelenteron. The substance of the umbrella consists of jelly- 
like mesogloea with epidermis on both external surfaces. In the 
Obelia medusa the layer of mesogloea is penetrated by four nar- 
row tubes or canals, lined by gastrodermis, which run out from 
the base of the manubrium like the four arms of a cross. Con- 
necting these radial canals with each other is a flat sheet of gastro- 
dermis (endoderm lamella or mesolamella) and also a circular 
canal that runs round the edge of the umbrella close to the bases 
of the tentacles. The tentacles are solid in Obelia, both in the 
medusa and polyp. At the edge of the bell, on the inner side of 
the ring of tentacles, is a little circular shelf (the velum) that 
projects inward and slightly narrows the opening of the bell. 
Around the margin of the bell, at the bases of certain of the tenta- 
cles, lie the sense organs, minute sacs, formed by the epidermis, 
and each containing a calcareous particle (the statolith). They 
are known as statocysts (fig. 3) and in Obelia are eight in number, 
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FIG. 3.—CLOSED STATOCYST OF 
OBELIA 


Obelia in modifications of one kind or another. In some cases the 
polyp generation, which usually forms a colony, includes a single 


nutritive individual only. 


The individual polyps and medusae, 


as well as the colony, undergo great modification however. 
The polyps sometimes possess cups of perisarc as does Obelia, 


but often they are without these. 


Their tentacles are simple, or 


knobbed at the tip, or branched; arranged in one circlet or in two 
(one round the lip, one at the base of a conical manubrium), or 
irregularly over part or most of the surface of the polyp. 

The medusae vary even more than the polyps, both in shape and 
structure, The shape of the bell may be shallow, almost flat, or 
high domed, and varies with the movements of the animal. The 
number, arrangement and structure of the tentacles varies con- 


siderably from species to species. 


The living medusae are some of the most beautiful of marine 
creatures, Their transparency, which is often touched with defi- 
nite colour in given parts, and the regularity of their structure are 
responsible for this, and in some cases their movements also are 


extremely graceful. 


The sense organs vary from one kind of 


medusa to another. Statocysts are present in a number of cases, 
and these exhibit varying degrees of complexity of structure, with 
this in common to all of them—that the epithelium of the stato- 
lithic sac or pit (the simplest of statocysts consist of an open pit) 
is derived from the epidermis, and no gastrodermis takes part in its 


formation. 


Many medusae possess sense organs of another na- 


ture, known as ocelli, and these are sensitive to light. In their 
simplest condition they consist of a clump of sensory cells mingled 
with pigment cells; the more complicated ones possess a definite 
These ocelli may be situated close to statocysts. Many 
medusae possess ocelli only, and others statocysts only. Another 
important variation in structure is that in some medusae, as in 
Obelia, the gonads are situated on the radial canals, but in many 
others the sex cells ripen instead on the manubrium. 
Colonies.—These are frequently small and relatively soft, the 
chitinous perisarc giving a considerable amount of support, but 
not constituting a really rigid skeleton, Many such colonies are 
an inch or less in height, although colonies several inches long are 
common. Only rarely does the colony become actually large, but 
in a few cases it achieves a size and solidity that give it rank with 
the reef-forming corals; in these cases the skeleton is massive and 


calcareous, and is in fact coral. 


Hydroid colonies are, roughly speaking, of two kinds—mai 
and treelike structures. The matlike forms consist of a netw fe 
of hydrorhizae attached to a stone, seaweed or other support. X 

4 r » irom 
the upper surface of which arise the polyps. The network is some. 
times straggling, sometimes compact, and may form a Continuoy; 
sheet. The treelike forms are mostly delicate feathery strud 
resembling rather the fronds of a finely divided seaweed than any 
animal. The size of the whole colony, the exact way in whic, 
it branches and the way in which one polyp after another is added 
upon a branch affect the general appearance of the ultimate result 
Sometimes the branches themselves are thick and are composed of 
a dense network of branching hydrorhizae, the polyps projecting 
at the surface. This condition, which is achieved in a manner 
different from that of the average treelike colony, is found in the 
massive, limy colonies. 

These massive forms deserve special mention. They have been 
considered in time past as a separate group of Hydrozoa, the 
Hydrocorallina, but it has become evident that they may be sim- 
ply hydroids with a more than usually solid skeleton, and that 
some of them are probably related to one series of hydroid an- 
cestors and others to a different series. A good example of these 
creatures is found in Millepora. This animal constructs a colony 
containing innumerable minute individual polyps, which are con- 
nected with each other by a continuous surface sheet of epidermis 
and by a network of ramifying tubular hydrorhizae. The colony 
secretes a massive, limy skeleton that may become a foot or more 
in height, and that, though varying in form in different species, is 
often branched somewhat like the antlers of a stag, but in more 
compact fashion, The polyps inhabit little pits in the surface of 
the skeleton, and can retire into these completely when alarmed. 
The network of hydrorhizae is lodged in a network of canals in the 
surface layers of the skeleton, the deeper parts consisting of coral 
only and containing no soft parts; this internal portion was se- 
creted by the soft parts originally, but as growth proceeded and 
further skeleton was formed, these retired to the surface layers. 
One can imagine that a similar state of affairs would be produced 
if a colony such as that of Clathrozoon were to secrete limy ma- 
terial into the meshes between its network of hydrorhizae, Mille- 
pora is extraordinarily interesting in one respect; when the time 
comes for sexual medusae to be produced by the colony, these 
are not formed from buds as in Obelia and other hydroids; in- 
stead the sex cells, which are migratory, move from the hydrorhizae 
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into one or another of the polyps, Each polyp so affected loses 
under their influence its characteristic structure, and becomes 
transformed by degrees into a medusa. The pit surrounding it 
enlarges and becomes closed in, so that it forms a cavity cut off 
from the outer world, and until the medusa is ready to escape it 
remains so; finally the cavity opens again and the medusa comes 
out. It is a weak swimmer and cannot feed; it swims a very short 
distance before shedding its ripe eggs or spermatozoa, the union 
of which gives rise to polyps that begin the life cycle anew. 

Diversities Exhibited by the Polyps and Medusae.—In cer- 
tain colonies, such as those of Millepora and Podocoryne (fig. 4) 
the polyps are not all alike, Some of them, called gastrozooids, 
possess mouths as well as tentacles, and inside these polyps diges- 
tion of food takes place. Other polyps, on the contrary, possess 
no mouths but may have tentacles and are well provided with 
stinging capsules (nematocysts). These polyps themselves can- 
not feed, but they play a defensive part in the colony and assist 
the others in the capture and paralyzing of food; they are known 
as dactylozooids. This is a simple example of the phenomenon 
of polymorphism, which has been previously mentioned and which 
will be further discussed below. It is carried to greater lengths in 
Podocoryne than in Millepora, since in the former case the colony 
produces also blastostyles similar in principle to those of Obelia. 
These may be regarded as modified polyps, with a body but with- 
out mouth or tentacles, which produce sexual buds. Therefore a 
Podocoryne colony possesses four kinds of individuals—gastro- 
zooids, dactylozooids, blastostyles and sexual buds. 

Medusae may arise from blastostyles or from ordinary polyps; 
the blastostyles may arise from the hydrorhizae of a colony or 
from a polyp itself, Moreover, a medusa may itself bud off others 
from its manubrium, or from its tentacle bases or other parts. 
The most remarkable fact connected with the medusae, however, 
is that despite the fact that a medusa is obviously an advantageous 
development for spreading sex cells, there is yet a strong tendency 
among the Hydroida toward a condition in which the medusa not 
only remains permanently attached to the colony from which it 
sprang but also becomes much reduced and simplified in structure. 
A series of medusae can be traced in which at one end there is 
found the fully formed free-swimming jellyfish, at the other end a 
degenerate saclike structure, devoid of any medusalike features 
and resembling the gonad of an active medusa, such as that of 
Obelia, This degenerate formation, which remains attached to 
the colony, is known as a sporosac and consists of a layer of epi- 
dermis containing or covering the sex cells and surrounding a gas- 
trodermal core. Between these two extremes all intermediate 
Stages may be found. 

It has been considered by some authors that the sporosacs rep- 
resent not a reduced but a primitive condition and that the other 
stages are to be regarded as developments leading up to the fully 
formed medusa, This would seem reasonable from the point of 
view that the roving medusa is an obvious gain to a fixed colony, 
but the facts of the case do not seem to support it. From the 
structure and mode of occurrence of the various grades of medusae, 
and from the fact that in the development of certain of the re- 
duced forms medusoid features appear for a time and are subse- 
quently lost, it is judged that they are not primitive but degenerate. 
The precocious development of the sex cells may be the factor that 
seeds to the reduction of the medusae, the gain being increased 
ertility. ee 

Of the few parasitic coelenterates known, one, a hydroid, is 
Particularly interesting: this is Hydrichthys boycei. The colony 
is one of the matlike kind, and the mat, instead of being affixed to 
a stone or weed, is attached to the fins or body of a fish. The 


underside of it sends hydrorhizae into the integuments of the fish, 
and under its growing edge are cells that are able to destroy the 
the vascular layer beneath. 


Surface of the fish’s skin and expose 

The polyps, which have no tentacles, bend down over the edge of 
the mat, apply their mouths to the wound made by the latter, and 
obtain blood from the vessels of the fish. Another parasite, better 
known than Hydrichthys, is Polypodium, a trachyline; this is para- 
Sitic at one stage of its life in the eggs of a sturgeon, which it 
destroys, 
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FIG. 5.—CUTAWAY VIEW SHOWING INTERNAL STRUCTURE OF BY-THE-WIND 
SAILOR (VELELLA) 


Disputed Forms.—A colony quite unlike any so far described is 
formed by Velella, which, although it has for many years been 
considered a siphonophore, is now often classified with the Hy- 
droida. Here the whole organism has the aspect at first sight of a 
single flat medusa bearing a sail on its upper side and tentacles 
around its margin (fig. 5), On closer examination it is found, how- 
ever, that the apparent tentacles are really a circle of long dacty- 
lozooids, and that the underside of the disclike colony is covered 
by a number of curious blastostyles, which, unlike average blasto- 
styles, possess mouths. In the centre of these is a single large 
gastrozooid, the only one that the colony possesses. The disclike 
portion of the animal to which all these polyps are attached is com- 
plex in structure, It is thick and contains below the skin layers 
of its upper side an internal chitinous float, below which is a mass 
of soft tissue, a concentrated coenosarc, The float is itself flat- 
tened in shape, is subdivided into air chambers, bears a vertical 
extension in the centre stiffening the “sail” and is prolonged into 
the soft tissues as fine air tubes. The coenosarc contains a ramify- 
ing system of gastrodermal tubules, in communication with the 
cavities of the various polyps, which is probably both absorptive 
and excretory in function. The coenosarc also contains a massive 
concentration of nematocysts, doubtless a depot from where they 
migrate, when sufficiently developed, into the parts where they 
can function. Very similar to Velella but without a sail is Porpita. 
In these creatures the colony has become so compact and the parts 
so markedly subordinated to the whole that their interrelation re- 
sembles rather that of organs than that of independent beings; 
but free medusae are liberated by the colony. 


TRACHYLINA 


The Trachylina are an assemblage of Hydrozoa that differ suf- 
ficiently from any of the Hydroida or Siphonophora to warrant 
their inclusion in a separate group (fig. 6). 

Among the Trachylina the medusa is the dominant form, and 
some reach a diameter of four inches, The Trachylina are mostly 
oceanic forms, pelagic throughout life. The cleavage of the fer- 
tilized egg of most trachylines (Aglaura, Liriope, Geryonia, etc.) 
typically produces a planula larva that develops into a more or less 
polypoid larva; the latter is transformed directly into a medusa, 
In Gonionemus and Craspedacusta the planula develops into a 
minute polyp that reproduces asexually, giving rise to other polyps, 
and then budding off medusae. In certain forms (Cuninidae) the 
polypoid larva is parasitic within medusae of its own or other 
kinds, In such cases it reproduces by budding, and both the par- 
ent and daughter polyps become transformed into medusae; or, 
the larva may form a stolon from which medusae are budded. 
Among the aberrant forms assigned to the Trachylina is Polypo- 
dium, found in inland Russian waters; this is a small solitary polyp 
that walks on its twelve tentacles. It is budded off a stolon para- 


sitic in the eggs of sturgeon. 
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FIG. 6.——-STRUCTURE OF TRACHYLINA JELLYFISH: 
TRACHYMEDUSA (GERYONIA); (B) SIDE VIEW OF NARCOMEDUSA (CUNINA); 


(A) UNDERSIDE OF 


(C) TENTACLE OF GONIONEMUS, SHOWING ADHESIVE PAD; 
BASE OF GONIONEMUS, SHOWING TENTACULAR BULB 


(D) TENTACLE 


Beyond the facts thus outlined the Trachylina contribute little 
of general interest to the study of the Coelenterata, although their 
structure and life histories are in themselves extremely interest- 
ing. For this reason they are dealt with very briefly here, and the 
only part of their structure calling for further mention is that of 
the sense organs, Ocelli are rare among them, but all possess or- 
gans containing statoliths. These are of a different grade from 
those of the Hydroida in that they exhibit the structure not of 
epidermal pits or sacs containing statoliths but of small tentacles 
containing a gastrodermal core in which lie one or more statoliths, 
and are covered by epidermis. These modified tentacles are known 
as tentaculocysts, and they may, like tentacles, project freely at 
the surface or become embedded in a pit or sac formed by the 
Surrounding tissues. 

SIPHONOPHORA 


The Siphonophora constitute one of the most interesting groups 
of the animal kingdom, since they illustrate the lengths to which 
an organism may go in the direction of stringing together a num- 
ber of different kinds of individuals in a single chain (fig. 7). They 
exhibit the phenomenon of polymorphism in the extreme. 

The Siphonophora, unlike the Hydroida, are essentially pelagic 

i : they are exclusively marine, and most characteristic of 
warm seas. They all form colonies, but the colony is unattached 
and either floats or swims. It produces sexual medusae compara- 
ble to those of a hydroid, and these may or may not be set free 
from the colony; consequently there may be an alternation of 
generations, both pelagic, or the medusa generation may never 
gain independent existence. There is, however, this difference 
from the state of affairs among the Hydroida—a medusa that is 
set free as such is an exception, and it has never the full structure 
of a hydroid medusa, possessing no mouth or sense organs, Most 
siphonophore medusae remain attached to the colony or to a seg- 
ment of it, and many of them exhibit grades of reduction in struc- 
ture. These are known as gonophores, but they are never as de- 
generate as a hydroid sporosac. From the eggs produced by the 
medusae or gonophores a planula larva of a curious type develops, 
and this by budding produces a colony. The siphonophore con- 
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trasts with a trachyline in that it is here the colony, and not 
sexual medusa, that is the dominant form. In addition to ie 
new factor is introduced that is not found either in the Trachylina 
or in the Hydroida. This is the production by the colon w. 
only of more than one kind of polyp (as in Hydractinia) but also 
of more than one kind of medusa. Besides the sexual medusae 
corresponding to the sole medusa form in the other groups, tiers 
are found here medusae of modified structure that neither feed 
nor produce gonads but that act as swimming bells for the whole 
colony; and other structures that are also probably modified 
medusae. Of these latter one is a gas-containing float; 

Structure of Colonies.—It 
will be impossible to understand 
the siphonophore organization 
without first considering the 
structure of several typical colo- 
nies; these are so diverse in con- 
stitution that a general statement 
at the present stage would be un- 
profitable. 

Halistemma consists of a small 
float and, depending from it, 
a long thin string that is tubular 
and contractile. The latter, the 
stem or coenosarc, corresponds to 
the stalk of an Obelia. Arranged 
on the string just below the float 
are a number of swimming bells; 
each of these is a medusa attached 
to the coenosarc by a short 
stem arising from the outer side 
of its bell, and possessing radial 
canals and a velum but no manu- 
brium or mouth. At intervals 
along the coenosarc are found lit- 
tle knots or clusters of individ- 
uals. These are not all alike, 
larger and smaller ones alternat- 
ing regularly. Each cluster (cor- 
midium) contains a certain num- 
ber of individuals but not the 
same selection in each case. The 
types of individuals comprised in 
the whole series are leaflike pro- 
tective structures, the bracts, to- 
gether with digestive polyps (gas- 
trozooids) each with a mouth and 
with a single tentacle which is at- 
tached to it at the base; other 
polyps (dactylozooids) with no 
mouths, each with a single tenta- 
cle at its base, which act as feelers | 
and stingers; and lastly blasto- 
styles upon which male and fe- 
male gonophores are produced. 
The tentacles of the gastrozooids, 
which act as fishing lines, are 
branched, and bear terminal 
stinging batteries; those of the 
dactylozooids are unbranched. 

A type of colony similar in | 
principle to that of Halistemma is | Ji 
formed by Physophora. A small TAY 
float bears a tubular string of 
coenosarc with swimming bells. 
But below these bells the rest | 
of the coenosarc, instead of form- 
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all the other individuals of the 
colony (which include dacty- 
lozooids, gastrozooids and blasto- 
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styles) are concentrated into a 
group with the dactylozooids 
forming a protective circlet 
around the outside. The same 
principle is further exemplified in 
a still more modified degree by 
Stephalia (fig. 8), in which the 
same essentials are present but 
the proportions and shapes of all $ 
the parts have changed. In this 
case the float is large and promi- 
nent and it opens to the exterior 
through a special spoutlike struc- 
ture (aurophore) at one side. 
The swimming bells are restricted 
to a single circle below the float, 
instead of being strung out as in i 
Halistemma and Physophora, and the coenosarc bearing the cor- 
midia is neither the long string of the former nor the insignificant 
vesicle of the latter, but is a bulky mass bearing in the middle of 
its lower surface a large terminal gastrozooid and supporting the 
cormidia on its sides., This mass is penetrated by a number of 
tubes lined by gastrodermis that run into each other and communi- 
cate with the digestive cavities of the gastrozooids. 

From Stephalia to Physalia (Portuguese man-of-war; q.v.) (fig. 
9) isa natural transition, Here there are no longer any swimming 
bells, but there is a large crested float opening to the outside by 
a pore, and bearing a gastrozooid at one end. Ina young Portu- 
guese man-of-war the underside of the float bears directly a half- 
dozen cormidia, each containing a gastrozooid without a tentacle, 
a dactylozooid with a long unbranched fishing line, with powerful 
stinging capsules, and a branching blastostyle bearing small dac- 
tylozooids upon it, and also male and female gonophores. As the 
colony increases in size new individuals are added somewhat ir- 
regularly upon the stalks of the old, and the simple early arrange- 
ment is lost. The colours of Physalia (blue, orange, etc.) are of 
great brilliance, and it is a well-known denizen of the Atlantic, 
Pacific and Indian oceans, often occurring in fleets. The colony 
is not bound to float at the surface; it can deflate the float and 
sink, reforming the gas within it and so rising once more within 
a quarter of an hour, 

There are a number of siphonophore colonies that differ from 
any so far mentioned in that they possess swimming bells but no 
float ; examples are found in the suborder Calycophora. 


POLYMORPHISM AND ALTERNATION OF 
GENERATIONS 


The phenomena known as polymorphism and alternation, of 
generations (metagenesis) are aspects of one and the same thing, 
a biological division of labour, in which different functions are 
Performed by (1) different forms in a life cycle or (2) different 
members of a colony. Hr 

Polyp v. Medusa.—Alternation of generations as found in 
Obelia is an example of the first type of polymorphism, which may 
be defined as the ability of a single species of animal to exist under 

_ More than one form—in this instance as polyp and medusa. In a 
clear-cut case of alternation of generations one of these forms is 
sexual and succeeds the alternative nonsexual form, the two co- 
existing on-a single colony only for the period during which the 
Medusae are developing from buds. It may be noted that some 
Writers no longer regard the polyp and medusa as alternate “gen- 
erations,” but the polyp as a persistent larva and the medusa as 
the adult, This view has its difficulties, however, and for purposes 
of the present argument the older terminology is retained. In any 
Case the pol ase is vı ersistent. 

Raney ot eae Nee bes he other type of peamg 
phism is that exhibited by such colonies as Podocoryne and in, 
higher degree by the Sipbreapharm There is not only the distinc- 
tion of individuals into sexual and nonsexual forms but the non- 
Sexual polyps are themselves divided into kinds (gastrozooids, 
dactylozooids, etc.), This is exemplified even in Obelia by the dis- 
tinction of the polyps into hydranths- and blastostyles. In the 
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Siphonophora there is an additional development in that there 
exist nonsexual as well as sexual medusae, and probably more than 
one kind of these (swimming bells, bracts and float), 

In other words there exist: (1) a differentiation into sexual and 
nonsexual forms and (2) a division of labour between the non- 
sexual forms by virtue of which they become, for practical pur- 
poses, reduced to the condition of organs, 

It must be noted, however, that the sexual forms tend to lose 
their independence; and the separate free-swimming generation 
so obvious in Obelia and similar forms becomes at the other end 
of the series a degenerate sporosac attached to the colony as 
permanently as any nonsexual individual. In fact it has become a 
sex organ or gonad, and “alternation of generations” has been 
transformed into “division of labour.” 

Interesting divergences from the ordinary kinds of polymor- 
phism typical of the Hydroida and Siphonophora are found among 
the Trachylina, Scyphozoa and in forms such as Millepora, In 
Millepora a polyp, be it a gastrozooid or a dactylozooid, becomes 
directly transformed under the influence of the immigrating sex 
cells into a medusa, instead of the medusa being formed from an 
independent bud. The polyp is a changeling. In the Trachylina 
the same process takes place, but in this case it is a pelagic or para- 
sitic larval polyp that turns into a jellyfish, not an adult member 
of a colony. 

Polymorphism is chiefly interesting as an example of the extraor- 
dinary ability of animals to produce an almost infinite number of 
variations upon a given theme. It has also been much employed 
as a subject for argument, however. The argument frequently 
adopted has been that a siphonophore or a compound hydroid is a 
colony and that its parts represent, morphologically speaking, in- 
dividuals connected by a common intermediate tissue, the coeno- 
sarc. This view may appear to be farfetched when one con- 
templates a sporosac, which is in effect a gonad, since it involyes 
the claim that this structure represents not an organ but an ani- 
mal. Itis also true that in some cases, such as those of meandrine 
corals, it is difficult to decide whether a polyp with a dozen mouths 
represents one polyp or twelve. 

Viewing the coelenterate series as a unity the interpretation of 
the systems encountered as colonies of individuals appears to be 
the soundest working hypothesis. The alternative view, that 
everything that results from the development of a single egg is an 
individual animal, however much it may subdivide asexually, and 
that gastrozooids, bracts and the rest are nothing more than the 
organs of this animal, seems relatively satisfactory when applied 
to such a form as the adult Velella. But when one applies it to a 
free-swimming medusa it becomes reduced to an absurdity—is a 
jellyfish, an organism provided with mouth and stomach, canals, 
velum, tentacles and sense organs, simply a moving organ and not 


FROM DELAGE AND HEROUARD, “ZOOLOGIE CONCRETE” 
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an animal at all? Further, one may meet on many shores hosts of 
sea anemones, none of which have developed from eggs; each is 
an independent organism, not part of a colony, and each has been 
produced asexually by fission. Are these anemones then “organs”? 
To reduce the term “organ” to such a level is to remove its actual 
meaning. It is interesting to note that F. Moser combines the 
two theories by regarding the Coelenterata other than Siphonoph- 
ora as colonies of individuals, but the Siphonophora themselves 
as relatively primitive organisms, individuals comprising organs 
and the forerunners of true colonies. 

In this connection it should, however, be noted that in the above 
paragraphs the term “individual” has been used in a purely mor- 
phological sense—i.e., the individuals of a siphonophore represent 
morphological individuals that have suffered a loss of independence 
similar to that of the component cells of any multicellular animal, 
which latter may be regarded as having been derived originally 
from a colony of individual single-celled animals. In a physio- 
logical sense, on the other hand, the siphonophore colony is a unity 
and may be regarded as an individual system, The status of such 
a system in relation to the wide general question of individuality is 
discussed in INDIVIDUALITY, BIOLOGICAL, 

See ANTHOZOA; see also references under “Hydrozoa” in the 
Index, 

Bratroorarny.—G. E. and Nettie MacGinitic, Natural History of Ma- 
rine Animals (1949); C. M. Fraser, Hydroids of the Pacific Coast of 
Canada and the United States (1937), Hydroids of the Atlantic Coast 
of North America (1944); F. S. Russell, The Medusae of the British 
Isles (1953) ; A. K. Totton, “Siphonophora of the Indian Ocean,” “Dis- 
covery” Reports, 27:1-162 (1954) ; E. Le Danois, Marine Life of Coastal 
Waters (1958) ; L. H. Hyman, “Coelenterata,” in Ward and Whipple's 
Fresh-Water Biology, W. T. Edmondson (ed.), 2nd ed. (1959). 

(T. A. S.; C. Ha.) 

HYENA (Hyaena), the name applied to the Hyaenidae, the 
smallest family of carnivores, which contains only three living 
species in two genera that are confned to the old world. Hyenas 
superficially resemble dogs but are more closely allied to the civets 
(family Viverridae), from which they are believed to have branched 
off in the Miocene. Hyenas are distinguished by four toes on each 
foot, the comparative length of the forelegs, the nonretractile claws 
and the enormous strength of the 
jaws and teeth, enabling them to 
crush large bones. TI: 

The striped hyena (Hyaena F 
striata) is found in southwestern f 
Asia, and northern and eastern f 
Africa; the brown hyena (H. | 
brunnea) occurs in southern Af- 
rica; the spotted hyena (Crocuta 
crocuta) ranges throughout much 
of southern and eastern Africa 
north to Ethiopia. r 

Hyenas are principally scaven- 
gers and in many regions depend 
largely on the remains of car- 
casses left by lions. Although STRIPED HYENA (HYAENA STRIATA) 
they are generally quite cowardly, they will attack helpless animals 
and may become quite daring when hungry. There are records of 
their biting sleeping human beings. The striped hyena is about the 
size of a wolf but possesses proportionately larger forequarters. 
It is grayish-brown with indistinct, darker, longitudinal stripes. 
There is a mane along the neck and back. The brown hyena is 
larger and lacks the stripes. Both are essentially solitary species 
but a number of individuals may gather around a carcass where 
they will quarrel and utter demoniac sounds, generally at night. 
The spotted hyena is somewhat more robust than the striped hyena, 
lacks a definite mane and has dark brown spots on a yellowish- 
brown background. Fossil remains of both living genera of hyena 
have been found in Pliocene and Pleistocene deposits in Europe. 

(R. T. 0. 

HYÈRES (sometimes HvÈRES-ŁES-PALMTERS) , a resort a of 
Var département in southeastern France, is situated $ km. (3 mi.) 
from the coast at the west end of the French Riviera on the 
southern slope of a hill, sheltered from the mistral wind, 18 km. 
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(11 mi.) E. of Toulon by road. Pop. (1962) 18,301, Theria 
narrow steep streets in the old feudal town. Important sre 
and buildings include the Porte de la Rade, Rue Massillon w 
houses of the 16th and 17th centuries, Rue des Porches St. ie 
tower built by Templar friars in the 12th century "St. Paul 

real » St. Paul's 
church and square, Prince’s Gate, and the Romanesque and 
Gothic church of St. Louis built in the 12th century by Francisa 
friars. Close to the old town are the modern quarters with broad 
avenues bounded by palm trees, the town hall, the museum with 
paintings and collections (in the Park hotel) and the Ricquier 
public garden planted with exotic trees and bushes, 

Buses connect Hyères to the railway at Toulon. There are boat 
services to the Îles d’ Hyères which include Porquerolles, Port. 
Cros and Île du Levant. There is no important industry, but the 
region is intensively cultivated with market gardens which supply 
Paris and London with flowers and early vegetables. 

Hyéres belonged successively to the Greeks of Marseilles, the 
Romans, the lords of Fos and Marseilles and the counts of 
Provence, and was given to the king of France in 1481. It was the 
residence of many kings, including Louis IX (St. Louis), Francis], 
Charles IX, Henry’ IV and Louis XIV. Jean Baptiste Massillon, 
the 18th-century preacher, was born at Hyéres in 1663, 

(A. C. J.L) 

HYGIEIA, in Greek religion, the goddess of health, The 
oldest traces of her cult are at Titane in the territory of Sicyon 
west of Corinth, where she was worshiped together with Asclepius 
(q.v.). She is there completely assimilated to him and not an 
independent personality. Her cult was introduced to the city of 
Epidaurus in the Peloponnese, Asclepius’ own most famous centre, 
at a late date; and when she appears with him at Athens in 420 
B.C. it is as a new invention, an offshoot of the already existing 
worship of Athena Hygieia, rather than as Asclepius’ companion 
from Epidaurus or as a Peloponnesian importation. At first no 
special relationship existed between her and Asclepius, but gradi- 
ally she came to be regarded as his daughter, the place of his wife 
being already secured by Epione. Certain later literature, how- 
ever, makes her the wife of Asclepius. The cult of Hygieia then 
spread concurrently with his, and was introduced at Rome from 
Epidaurus in 293 s.c., when she was gradually identified with Salus 
(q.v.). While in classical times Asclepius and Hygieia were simply 
the god and goddess of health, in the declining years of (a 
they were protecting divinities. Hygieia’s animal is 4 serpent, 
sometimes shown drinking from a saucer held in her hand. iat 

HYGIENE, the science of preserving health. The subje 
embraces all agencies affecting the physical and mental ga ad 
of man. It involves, in its personal aspect, consideration of 00" 
water and other beverages; clothing; work, exercise and baad 
personal cleanliness; special habits, such as the use of tobacco, 
narcotics, etc.; and mental health. In its public aspect it œi 
with climate; soil; character, materials and arrangement ms ical 
ings; heating and ventilation; removal of waste mali ai 
knowledge on incidence and prevention of disease; oe Grai; 
of the dead. These topics are treated in such articles as cari 
Diet anv Dietetics; Foon PRESERVATION; HEALTH M ; 
HEATING AND VENTILATION; HOUSING; INDUSTRIAL y; Sew 
MATERNAL AND CHILD HEALTH; NUTRITION; piat N 
AGE DISPOSAL; WATER SUPPLY AND PURIFICATION. ee 
TIVE MEDICINE; Pustic HEALTH; SAFETY. i 

HYGINUS, SAINT (d. c. 140), pope from ¢. i 
is said to have been a Greek by birth. It was during is feast day 
that the gnostic heresies began to appear in Rome. 
is Jan. 11. ) Latin author 

HYGINUS, GAIUS JULIUS (A. c. 25 BC), iis a0) 
and scholar who, according to Suetonius (De Gra latin ibra. 
was appointed by Augustus superintendent of the P: ve or poe 
He went to Rome from Spain or Alexandria as 4 $ a j 
a prisoner of war and was freed by Aigi a nice polyhisto' 

He was a pupil of the learned Cornelius A ding to i 
anda friend of Ovid. Of his numerous works; aa Cinna a 
ical and biographical treatises, commentaries on cX a 
the poems of Virgil, and disquisitions on agricultur 
ing, nothing has survived. 
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Two works incorrectly attributed to Hyginus, h à 
tant: (1) Fabulae or Genealogiae, edited by HL if Reeli don 
mentary (1934), about 300 mythological legends and celestial 
genealogies, valuable for the use made by the author of the works 
of Greek tragedians since lost; (2) De Astronomia, usually called 
Poetica Astronomica, edited by B. Bunte (1875), an elementary 
treatise on astronomy and the myths connected with the stars, 
derived chiefly from Eratosthenes (q.v.). Although the Fabulae 
are in an abridged form with later accretions, there is some evi- 
dence that both works are by the same hand, but the style and the 
elementary mistakes (especially in the rendering of the Greek origi- 
nals) are held to prove that they cannot have been the work of so 
distinguished a scholar as Hyginus; nor can they have been by 
another Hyginus of Trajan’s time, who wrote on land tenure and 
kindred subjects. Both probably belong to the 2nd century A.D. 

See H. J. Rose, A Handbook of Latin Literature, (1936). 

HYGROMETER, an instrument for determining the humidity 
of the atmosphere (Gr. hygros, “wet”; metron, “a measure”). 
These instruments can be classed according 
to the method employed for detecting mois- 
ture, namely: (1) evaporation, the most 
common instrument, called a psychrometer, 
consisting of two thermometers mounted 
together, one of which has a wet cloth 
sleeve over its bulb, The less humid the 
air, the greater the evaporation from the 
wet bulb and the greater the difference in 
reading between it and the standard (dry- 
bulb) thermometer; (2) dew point appara- 
tus, making use of cooling devices to cause 
the water vapour to condense from the air 
and measuring the temperature at which 
the condensation occurs; (3) hair or strips 
of goldbeater’s skin (ox gut), making use {fN 
of the principle that these organic sub- 
stances will increase in length as the relative 
humidity is increased; (4) chemical ab- § 
sorption, making use of chemical drying } 
agents which extract the moisture from the 
air, and the increased weight of the dryer 
noted; (5) electrical, making use of the 
principle that changes in the electrical re- |} 
sistance of a chemically treated coil of wire fr 
can be related to changes of relative hu- 
midity, See HUMIDITY, ATMOSPHERIC. 

(B: G. H.) 

HYKSOS (SuepHerp Kıncs), the 
name given by Manetho, as quoted by Jo- 
sephus (Contra Apionem, i, 14), to invad- 
ers from the east who, in the time of “King 
Tutimaios,” marched against Egypt, took uiro 
Possession of it without striking a blow, 
razed temples and cities and murdered and enslaved the popula- 
tion; their king, Salitis, ruled from Memphis and levied tribute 
from all Egypt. Josephus identifies them with the Israelites. 

In Manetho’s list of dynasties, the 15th is described as ‘six 
foreign kings from Phoenicia” and the 16th and some of the 17th 
are also called “shepherd kings.” ‘The king lists of the New Em- 
pire omit the Hyksos, but a fragment of the Turin canon of Bings 
ascribes 108 years to “six foreign chieftains. Archaeologica 
evidence of their existence, though scanty, is not entirely lacking. 

he name Hyksos is probably a version of the Egyptian term 
“ruler of a foreign country” (hega-khase), usually applied to 
Bedouin sheikhs from Asia; this is the word used in the Turin 
Papyrus. Josephus erroneously applied it to a paote bei 
whereas it must have designated the foreign dynasts. A numb i 
of scarabs and other objects of the Second Intermediate Lea 

ear non-Egyptian, largely Semitic names, written in hieroglypas 
and prefaced by hega-khase, While objects and graffiti preserve 
similar names with the normal Egyptian royal titulary. lled 

The names of the rulers of the 15th dynasty, sometimes ca ah 
the Great Hyksos, are given by Manetho as Salitis, Beon, Apach- 
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nan, Apophis, Iannas and Assis (or Kertos), The first is perhaps 
King Shelek of the Berlin table of Memphite priests; Apophis is 
the name of at least two known kings; Iannas may be the Khian 
whose name is found sporadically over a wide area; and Kertos 
might be Khamoudi, the sole surviving name in the Turin frag- 
ment. The distribution of objects bearing the names of these 
rulers indicates that they may have controlled all Egypt, Nubia 
and south Palestine. 

Later Hyksos sheikhs or kings whose names appear on scarabs, 
and the whole 16th dynasty of Manetho, were perhaps vassals of 
the Great Hyksos or successors who ruled reduced territories after 
princes of Thebes had established control over the south of Egypt. 
They probably included a group of eight kings who in the Turin 
canon appear to follow the six “Hyksos.” 

To what extent the Manethonian tradition of godlessness and 
oppression can be accepted is doubtful. An inscription of Queen 
Hatshepsut refers to a time of disaster when Asians were ruling 
in Egypt “without Re,” but the meaning of this is uncertain since 
several Hyksos kings had names compounded with the name of 
this god. Their chief deity was Set, worshiped at Avaris, their 
stronghold in the eastern delta, as Setekh the Asian storm-god. 

The period of Hyksos rule must have lasted from c. 1720 B.C. to 
c. 1567 B.c. The circumstances of their expulsion from Egypt 
are known in part. The rulers of Thebes who formed the 17th 
dynasty at first shared Egypt with the Asians, and a later story 
tells how King Seqenenre II was provoked into opening war on 
King Apophis. Another Apophis was the adversary of Kamose 
who carried the war of liberation into the delta, besieged the enemy 
in Avaris and foiled Apophis’ attempt to call a king of Nubia to 
his aid. _Kamose’s successor King Ahmose (q.v.; Amasis) I 
completed the reconquest, expelling the Hyksos from the delta and 
finally from Sharuhen (perhaps Tall al Far‘a) in southern Pales- 
tine. The Hyksos thereafter disappear from history. See also 
Eoyet: History. 

Brsuiocrapny.—P. Labib, Die Herrschaft der Hyksos in Aegypten 
und ihr Sturz (1936); R. Engberg, The Hyksos Reconsidered (1939) ; 
H. Stock, Studien sur Geschichte und Archäologie der 13, bis 17. Dy- 
nastie Aegyptens (1942); T. Siive-Séderbergh, “The Hyksos Rule in 
Egypt,” Journal of Egyptian Archaeology, 37:53-71 (1951). 

(M. S. Dr.) 

HYLAS, in Greek legend, son of Theiodamas, king of the 
Dryopians in Thessaly; favourite of Heracles and his companion 
on the Argonautic expedition. Having gone ashore at Kios in 
Mysia to fetch water, he was carried off by the nymphs of the 
spring in which he dipped his pitcher. Heracles sought him in 
vain; and ever afterward, in memory of Heracles’ threat to ravage 
the land if Hylas were not found, the inhabitants of Kios each 
year on a stated day roamed the mountains, shouting aloud for 
Hylas, Although the legend is first told in Alexandrian times, the 
Mysian rite which it professes to explain may well be very old. 
The best source of the story is Theocritus’ 13th idyll. 

HYLOMORPHISM (Hyemorritism), the central doctrine 
of Aristotle's philosophy of nature, according to which every 
natural body consists of two intrinsic principles, the one potential, 
namely primary matter (Gr. hyle), the other actual, namely the 
substantial form (Gr. morphe; see Form; Susstance). Before 
Aristotle, the Ionian philosophers had been concerned to discover 
the basic constituents of bodies, but Aristotle observed that it 
was necessary to distinguish two types of principles (Physics, 
i. 4-9; Metaphysics, vii, 3 and 7-8), On the one hand, he held, 
one must look for the primordial elements, that is, for bodies 
which are not derived from others and of which all other 
bodies are composed; and he found his solution to this question 
in the doctrine of the four elements, earth, water, air and fire, which 
he took from Empedocles. On the other hand, one must look 
also for the intrinsic conditions whereby a body, whether elemen- 
tary or compound, is or comes to be what we understand it; and 
to answer this question he proposed his hylomorphic doctrine. 
The primordial elements correspond in a sense to the elements of 
modern physics insofar as the single elements have, or can Bae 
independent existence or activity of their own and can i ‘ore 
be known directly by way of experiment. Matter and form, how- 


ever, are not bodies or physical entities that could exist or act in- 
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dependently: they exist and act only within the compound and by 
the compound. Thus they can be known only indirectly, by in- 
tellectual analysis, as the metaphysical principles of bodies. 

Aristotle based his argument for the hylomorphic composition 
of bodies chiefly on the analysis of “becoming” or substantial 
change. If a being changes into another being, something perma- 
nent must exist which is common to the two terms of the change; 
otherwise there would be no transformation, but merely a suc- 
cession, by the annihilation of the first term and the creation of the 
second. This permanent and common something cannot itself be 

* a being in an absolute sense, because a being already is and does 
not become and because a being “in act” cannot be an intrinsic 
part of a being possessing a unity of its own; it must therefore be 
a being “in potency,” a potential principle, passive and indeter- 
minate. At the same time, in the two terms of the change, there 
must also be an actual, active, determining principle. The poten- 
tial principle is matter, the actual principle form. 

The hylomorphic doctrine was received and variously inter- 
preted by the Greek and Arab commentators of Aristotle and by 
the scholastic philosophers. Thomas Aquinas gave the best account 
in his commentaries on Aristotle's Physics and Metaphysics and 
in his De ente et essentia. In fact, many medieval authors, such 
as Avicebron and Bonaventura, extended hylomorphism to all be- 
ings in creation, not only bodies but also angels and separate in- 
tellects. Opposed to hylomorphism are atomism, mechanism and 
dynamism, which all deny the intrinsic composition of metaphysi- 
cal principles in bodies and recognize only physical principles 
(indivisible, unchangeable corpuscles according to atomism; mat- 
ter as pure mathematical extension according to mechanism; and 
forces and energies according to dynamism). ‘These theories agree 
also in denying any intrinsic change in the ultimate realities of 
which the physical world is composed; and further in reducing 
the phenomenon of becoming to a simple local movement or to 
purely accidental changes of a single selfsame reality. 

Physics as a science in the modern sense need not approach the 
Metaphysical question of the composition or intrinsic simplicity 
of bodies as such, but has generally been influenced by the philo- 
sophical systems underlying scientific research. Even so, after 
having been dominated for 300 years by mechanism, atomism and 
dynamism, physics in the 20th century returned to a more natural- 
istic conception allowing the intrinsic transmutability of the physi- 
cal elements, protons, neutrons, electrons, mesons, etc., the 
transformation of mass into energy and vice versa, the nonconser- 
vation of elementary particles and many other phenomena studied 
in quantum mechanics. It thus poses again the problem which 
Aristotle's hylomorphism was designed to solve. Nevertheless, 
since for Aristotle matter and form were metaphysical principles, 
they must not be equated with any physical concept or entity. 

Brotiocrarny.—O. Hamelin, Le Système d'Aristote (1920); W. D. 
Ross, Aristotle (1924) ; B. Gerrity, The Relations Between the Theory 
of Matter and Form and the Theory of Knowledge in the Philosophy 
of St. Thomas Aquinas (1936) ; A. Mansion, Introduction à la phy. 
aristotélicienne (1945) ; P. Hoenen, Philosophie der anorganische natuur 
(1947) ; G. M. Manser, Das Wesen des Thomismus (1949) ; J. T. Clark, 
(ed.), Hylemorphism and Contemporary Physics (1952); A. G. van 
Melsen, The Philosophy of Nature (1953); F. C. Copleston, Aquinas 
(1955) ; L. Cencillo, H yle: la materia en el Corpus aristotelicum (1958) ; 

. Daujat, Physique moderne et philosophie traditionnelle (1958); E. 
Cosmologia (1959); W. Heisenberg, Physics and Philosophy 

(1958). (F. Se.) 
HYLOZOISM, in philosophy, a term applied to any system 
which explains all life, whether physical or mental, as ultimately 

derived from matter (Gr. kyle, “matter”; soe, “life”). Such a 

view of existence has been common throughout the history of 
thought and especially among physical scientists. Thus the early 

Greek thinkers of the so-called Ionian school of philosophy sought 

for the beginning of all things in various material substances, water, 
air, fire, which were regarded as being in some sense alive and 
taking some active part in the development of being. This primi- 
tive hylozoism reappeared in modified forms in medieval and 
Renaissance thought. For later developments see MATERIALISM. 
HYMANS, PAUL (1865-1941), Belgian statesman and dip- 
lomat who figured prominently in the European settlement after 

World War I, was born at Ixelles, Brussels, on March 23, 
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1865. He became a barrister in 1885, and from:1898 to] 
professor of comparative parliamentary history*at Brus 
versity. From 1900 he was deputy for Brussels and so 
the Liberal leader. After a mission to Pres. Woodrow Wi 
Aug. 1914 he was plenipotentiary in London, 1915-17 
became head of the ministry of economic affairs, In 194g 
in 1924-25 he was minister for foreign affairs. In No 
attended the Inter-Allied council at Versailles; he-also 
Belgium at the peace conference in 1919 and on its 
the peace treaty. In the same capacity he attended the 
ences at San Remo, Boulogne, Brussels and Spa, ‘He pl 
leading part in the settlement of the Ruhr question, 
plan, the Security pact and the economic union of Luxem! 
Belgium. 
In Jan. 1920 Hymans was appointed Belgian represe 
the League of Nations and in the same year was made pi 
the first assembly at Geneva. He was again minister 
affairs, 1927-34 and 1934-35, and member of the council ¢ 
ters, 1935-36, A member of the Académie Royale de 
Hymans continued L'histoire parlementaire de la Belgiq 
et seq.) and wrote Frère-Orban (1905 et seq.), Portraits, esia 
discours (1914), Pages libérales (1936) and Fragments di 
(1940). He died in Nice; France, on March 8, 1941. 7 
HYMEN (Hymenaevs), originally the refrain of th 
marriage song. The term gradually came to be thought’ 
name of an ideal person, whose adventures had given ris 
custom of this song. He was generally held to be a sono 
by a Muse, perhaps Calliope; and, often, to have a brother 
Talemus and another associate, Linus, on occasion likewise të 
as his brother. He might instead, however, be the son of 
and Aphrodite and as such was a god of fruitfulness. 
legend he was a beautiful youth who, being in love wil 
disguised himself as a woman and followed her in a pro 
Eleusis. When the band were carried off by pirates hem 
them and as a reward obtained the girl in marriage. Hi 
married life caused him ever afterward to be invoked i 


songs. 
HYMENOPTERA, one of the largest orders of inset 
taining more than 110,000 described species, some of them 
ized for highly organized social life. Among the bet 
members are the bees, wasps, ants and sawflies, but inclu 
are numerous less familiar groups such as the gall wasps, @ 
flies, ichneumon flies and others. As a whole the order isd 
beneficial, for the bees are the most important insect 
of plants and the wasps, chalcid flies, ichneumon flies a 
ciated forms, either as predators or as parasites, are majo 
in the natural or biological contro! of many destructive 


CHARACTERISTICS 


General Features.—The Hymenoptera are chiefly 
moderate-sized insects, but occasional forms are large, 
as much as two inches in length; others are so minute £ 


rmon w. wea I5 DER INSEKTENKONDE" 
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FIG. 1.—THE HONEYBEE, A REPRESENTATIVE HYMENOPTERAN 
ORDER APOCRITA 
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barely visible to the naked eye. The winged members have four 
membranous wings with the venation more or less reduced or, in 
extreme cases, absent. The hind wings are noticeably smaller than 
the forewings and are interlocked with them by tiny hooklets on 
the anterior margin. In certain groups of solitary wasps, particu- 
Jarly the velvet ants (Mutillidae) and certain tiphiid wasps (Tiphi- 
jdae), the females are wingless, and in the ants the workers are 
without wings. Winglessness also occurs in scattered genera of 
ichneumon flies and chalcid flies, usually only in the females but 
sometimes in both sexes, and rarely (i.e., in the chalcid fly genus 
Melittobia) only in the males. The mouth parts of Hymenoptera 
are fitted for biting or for biting and sucking. The compound eyes 
are usually large, and there are usually three ocelli, or simple eyes, 
arranged in a triangle on the top of the head, The antennae vary 
greatly; rarely they may be no longer than the head is wide and 
have eight or fewer segments, but usually they are moderately 
long, sometimes even longer than the body and composed of many 
segments. Often the basal antennal segment, or scape, is greatly 
elongated; sometimes the apical segments are more or less en- 
larged to form a club; and, rarely, certain segments of the flagellum 
are conspicuously branched. The tarsi are nearly always five- 
segmented. The abdomen of the female has an ovipositor at its 
tip. In the sawflies it is modified into a sawlike tool used for mak- 
ing slits in the leaves or stems of plants in which the eggs are de- 
posited, but in all other Hymenoptera it is developed for piercing 
or stinging. 

Nesting Habits and Reproduction.—Although the majority 
of hymenopterans are solitary, some species have acquired the 
habit of living in well-ordered colonies as is the case with all ants 
and certain bees and wasps; this behaviour, its evolution and 
adaptive significance, is discussed in the article Socta INSECTS. 

In addition to the ordinary sexual method of reproduction, 
parthenogenesis, or reproduction without fertilization, occurs 
widely throughout the Hymenoptera. The best-known instance is 
in the honeybee in which unfertilized eggs produce males (drones). 
In some sawflies unmated females likewise produce only male off- 
spring, but in others, as in the cosmopolitan pear sawfly (Caliroa 
cerasi) there is permanent parthenogenesis, the progeny of unfer- 
tilized females being always females. In the Parasitica, where all 
species can reproduce without fertilization, the offspring of un- 
mated females are generally males, but throughout the group there 
are occasional species in which the progeny of unfertilized females 
ate regularly females and males occur very rarely or not at all. 

Polyembryony, the production of more than one individual from 
a single egg, is another phenomenon that occurs in certain of the 
parasitic Hymenoptera. Twinning, or the development of two 
embryos from a single egg, is usual in Platygaster hiemalis, a 
widespread proctotrupoid wasp parasite of the hessian fly. In 
Platygaster vernalis, also a parasite of the hessian fly, 8 to 10 indi- 
viduals develop from one egg; and in certain species of Macrocen- 
trus, a genus of ichneumon flies, one egg eventually gives rise to 
10 to 20 individuals. The extreme in polyembryonic development 
is attained by certain chalcid flies of the genus Copidosoma, where 
More than 2,000 individuals may develop from a single egg de- 
Posited in the body of a caterpillar. 

CLASSIFICATION 


There are differences of opinion among entomologists on the 
the order Hymenoptera. 


arrangement and constitution of groups in 
The following is a working classification in general use. 


Suborder Symphyta (Chalastogastra) 
Megalodontoidea, primitive sawflies 


Tenthredinoidea, sawflies 
r Siricoidea, horntails and wood wasps 


of Cephoidea, stem sawflies 
Suborder Apocrita (Clistogastra, Petiolata) 


División Parasitica 


Superfamily 
“« 


ichneumon flies and others 
chalcid flies 

Jl wasps and others 
proctotrupoid wasps 


Superfamily Ichneumonoidea, 
a4 Chalcidoidea, 
x Cynipoidea, ga! 
4 Proctotrupoidea, 


Division Aculeata 
Superfamily 
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Chrysidoidea, cuckoo wasps and others 
Bethyloidea, bethyloid wasps 


fs Scolioidea, scolioid wasps 
= Formicoidea, ants 


Vespoidea, vespoid wasps 


ba Sphecoidea, sphecoid wasps 


x Apoidea, bees 


Symphyta.—This group, which includes the sawflies, horntails 


and wood wasps, is characterized 
joined to the thorax, with no con- 
striction at its base; the larvae are 
usually caterpillarlike and pro- 
vided with a variable number of 
legs. Except for the family Orus- 
sidae, members of which are para- 
sites of wood-boring beetle lar- 
vae, all the Symphyta are plant 
feeders, some being serious pests 
of trees and shrubs, (See Saw- 
FLY.) 

Apocrita.—This group con- 
tains all the other Hymenoptera, 
more than nine-tenths of the 
known species of the order. 
They are principally distinguished 
from the Symphyta by having the 
abdomen more or less constricted 
at the base and the larvae being 
legless and maggotlike in general 
appearance. - The Apocrita are di- 
vided into two major groups: the 


by having the abdomen broadly 


(A) FROM D. J, BORROR AND D. M, DELONG, 
“AN INTRODUCTION TO. THE STUDY OF IN- 
SECTS," HOLT, RINEHART AND WINSTON, INC. + 
(B) FROM H. WEBER, "GRUNDRISS DER IN- 
SEKTENKUNDE” 

FIG. 2,—-THE ELM SAWFLY (CIMBEX 
AMERICANA), SUPERFAMILY TEN- 
THREDINOIDEA; (A) MALE; (B) 
_ CLOSE-UP OF TIP OF ABDOMEN OF 


FEMALE SHOWING SAWLIKE OVIPOSI- 
TOR 


Parasitica, which include the gall wasps, chalcid flies, ichneumon 


flies and their relatives; and the Aculeata, 


or stinging forms (for a 


more detailed treatment of which, see WASP; Bre; Ant). Only 
the more common Parasitica are dealt with here. 


A 
RROR AND D: M. DELONG, “AN INTRODUCTION To THE STUDY OF INSECTS," MOLT) 


FRON D. J. BOI 
RINEHART AND WINSTON, INC: 


FIG. 
(A) MALE; (B) WINGLESS FEMALE 


3.—VELVET ANT, A MUTILLID WASP (DASYMUTILLA OCCIDENTALIS): 


Gall Wasps.—The gall wasps compose the superfamily Cynipoi- 


dea. Most of them 


are gall makers; they are especially numerous 


on the various species of oak, each form developing its own char- 
acteristic gall, usually on a leaf or twig (see GALL, Prant). Also 


contained in the Cynipoidea, 


not cause the formation of galls but are parasitic. 
these are the Ibalidae, most of which exceed half an inch in length 
s and have the abdomen strongly 


however, are various forms that do 


The largest of 


compressed from side to side; 
these are parasitic on wood- 
boring larvae of certain Sym- 
phyta of the family Siricidae. 
Most of the parasitic Cynipoidea, 
however, are very small and de- 
velop as parasites in the pupae 
of certain flies, in the cocoons of 
lacewings, and in aphids where 
they are hyperparasitic, actually 
parasitizing other Hymenoptera 
that are primary aphid parasites. 


N “IOWA STATE JOURNAL 


FROM J. C. PORTER ! 
OF SCIENCE” 

FIG. 4.—CUCKOO BEE (MELICTA 
CALIFORNICA MIRANDA), AN INQUI- 
LINE OF ANOTHER BEE, ANTHOPHORA 


OCCIDENTALIS 
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Chalcid Flies —The chalcid 
flies, forming the superfamily 
Chalcidoidea, are mostly very 
small, the majority being less 
than 4 in. long; the wings are al- 
most veinless and the antennae 
are short, usually with 10 to 13 
segments, sometimes less. A few 
are plant pests; these belong prin- 
cipally to the families Eurytomi- 
dae and Torymidae. They in- 
clude the joint-worms of the 
genus Harmolita, which often 
cause severe injury to growing pig. 5.—THREAD.WAISTED WASP 
grain and other grasses, and the (SPHECINAE) (AMMOPHILA NIGRI- 
clover seed chalcid, which devel- CANS) 
ops in and destroys the seeds of clover and other legumes. Species 
of the Agaontidae live in the flowers and fruits of figs; one species, 
Blastophaga psenes, which pollinates the Smyrna fig with pollen 
from the wild fig, is essential for the production of fruit of the 
Smyrna fig. The great majority of the Chalcidoidea, however, 


OY COURTESY OF (A. By Č) THE ENTOMOLOGICAL SOCIETY OF AMERICA, (D) U.S, DEPARTMENT 
OF AGRICUL TORE 


FIG. 6.-—PARASITIC CHALCID FLIES: (A) HABROCYTUS OVIPOSITING ON A 
LARVA; (B) ZARHOPALUS INQUISITOR FEEDING AT AN OVIPOSITION PUNC- 
TURE MADE IN THE ABDOMEN OF AN APHID; (C) ADULT OF APHELINUS 
JUCUNDUS EMERGING FROM AN APHID; (D) COLONY OF EUPLECTRUS LARVAE 
FEEDING ON A CATERPILLAR 


are parasitic on other insects, and many are important in the con- 
trol of insect pests. Some are strictly egg parasites; others are 
parasites of aphids or scale insects, or of the larvae or pupae of 
flies, beetles, sawflies or moths. Certain species have been trans- 
ported long distances in attempts to introduce and establish them 
in countries where their natural hosts have 
become destructive. Some of the parasitic 
forms, however, are not beneficial but are 
hyperparasites, developing as parasites of 
various hymenopterous and dipterous pri- 
mary parasites, but even some of these, like 
the widespread Dibrachys cavus, which has 
been recorded from more than one hundred 
host species, are sometimes primary. 
Proctotrupoid Wasps.—Wasps of the su- 
perfamily Proctotrupoidea are not closely 
related to the Chalcidoidea, but many of 
them resemble the latter superficially and 
are often mistaken for them. They differ 
essentially in having the pronotum (shield 
over the first segment behind the head) ex- 
tending back to the tegulae (processes at 
the base of the forewings) and in having 
the ovipositor issuing from the extreme tip 
of the abdomen. All are parasitic. Mem- 


OVIPOSITOR 


BY COURTESY OF ¥\s. DEPART. 
MENT OF AGRICULTURE 

FIG. 7.—ICHNEUMON FLY 
WITH PROJECTING OVI- 
POSITOR 
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bers of the family Scelionidae parasitize the eggs of 
crickets, flies, stink bugs, moths and other insects as well as 
of spiders. The Platygasteridae, Diapriidae and Ce 
mostly parasitize the larvae or pupae of flies, The 
Evaniidae, known as ensign flies, develop in the egg cases of 
roaches. They are characterized by having the petiolate abdo- 
men attached high on the thorax, far above the bases of the hind 
legs. Their presence is a good indication of the occurrence of 
roaches. The Pelecinidae, the largest of the Proctotrupoidea (the 
females may measure more than two inches in length) parasitize 
beetle grubs in the soil. 

Ichneumon Flies —The Ichneumonoidea, the largest superfamily 
of the Parasitica in number of known species, is treated in the 
article ICHNEUMON Fry. 

See also ENTOMOLOGY; INSECT; Beexrerine, 

Brstrocrarny.—A. D. Imms, A General Textbook of Entomolo, I 
pp, 674-750, with bibliography (1957); L. Berland, Atlas des fa 
ménoptéres de France (1958); C. G, de Dalla Torre, Catalogus Hy- 
menopterorum, 10 vol. (1892-1902); C. F, W. Muesebeck et al, 
“Hymenoptera of America North of Mexico, Synoptic Catalog,” US, 
Department of Agriculture Agric. Monogr. 2 (1951); H. Bisch 


ce 
family 


off, 
Biologie der Hymenopteren (1927); C. P. Clausen, Entomophagous 
Insects pp. 3-342 (1940); R. W. Leiby, “Polyembryony in Insects,” 
Proc, IV. Intern, Congr. Ent., vol. TI, pp. 873-887 (1929) ; 0.W, Rich- 
ards, Handbooks for the Identification of British Insects, vol. 6, pt: 1 
(1956). (C. F. W. M.) 

HYMETTUS (modern Gr. Imrrros), a mountain in Attica, 
bounding the Athenian plain on the southeast (highest point 1,026 
m. [3,366 ft.]), has always been famous for its honey, a fame 
which it'shared in classical times with Hybla (q.v.) in Sicily. Near 
the summit is a small sanctuary of Zeus Hymettius. The spring 
mentioned by Ovid (Ars Amatoria, iii, 687-688) is probably near 
the monastery of Kaisariani on the western slope and is identified 
with that known in ancient times as Kyllou Pera, whose waters 
were taken as a cure by childless women. The marble of Hymet- 
tus, which often has a bluish tinge, was used for building in ancient 
Athens, and even for sculpture, although the white marble of Mt. 
Pentelicus (modern Pentelikon or Pendeli) was preferred for both 
purposes. _ (J. Bo.) 

HYMN, in modern usage, a song for congregational use in 
Christian worship, normally metrical and strophic in form. 
word is derived from the Greek Aymnos, which signified one 
composed in honour of gods, heroes or famous men. All js a 
tions have examples of songs (associated in some with dane y 
composed for religious or panegyric purposes. The word Hee 
can still be used in this sense, but usually its use presupposes 
a Christian association. 

In Christian use the act, though not the name, has bas 
origins, which are to be found chiefly in the Old Testament ane 
While in the worship of the synagogue there was nothing i 
sponding to modern congregational singing (it will be ba 
that congregational singing was, in any case, a modern ested 
ment), the exalted public style of many of the Psalms ae 
at once to primitive Christians a style in which new pin sts 
to Christ might be composed. Where St. Paul exhorts Tot” 
to edify one another with “psalms and hymns and rect At 
(Eph. v, 19; Col. iii, 16) it is at least possible that he ha rophetic 
not only the Psalms but:new hymns, especially when ar Pod and 
and éven ecstatic content of the word “spiritual” in the apos 
New Testaments is remembered. And where the net, Ver- 
says, of early Christian worship (I €or. xiv, 26, oe 0! reference 
sion); “Every one of you hath a psalm” as part of @ T ence 
to the worshipers’ each bringing a personal religious t he could 
with him even as each brought his share of the love pce ve, fut 
have been envisaging new compositions. Some notati 
thermore, that certain passages in the Epistles et ii, 5-11; 
from Christian hymns; among these are Eph. v, 14; iv, 11 and 
I Tim. iii, 16; I Tim. vi, 15 ff.; II Tim. ii, 11 ff; Rev: e 
v, 12. 7 A 

But this is no more than tolerably probable conjecture ny the 
more can be said of the evidence in the 96th letter 0 an (c. AD 
Younger, governor of Bithynia, to the emperor bie are aC 
115), where he happens to mention that the Rare ve thought 
tomed carmen dicere . . . secum in vicem. Some ha 
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because of its association with a mention of praise to Christ “as 
a god” (quasi deo), that this refers to hymn singing; but it could 
equally mean no more than the antiphonal recitation of a liturgy. 

The earliest Christian hymn the text of which has survived in 
full is the Phos hilaron (“O gladsome light,” English Hymnal [2nd 
ed; 1933], 269; The Hymnal (1940) [Protestant Episcopal; 
1943], 176), a hymn used at a lamplighting ceremony, which 
dates from c. AD. 200 or earlier. But it was the post-Constantinian 
church which began the systematic development of hymnody. 
(For Greek hymnody see BYZANTINE Music; GREEK LITERATURE: 
Bysantine ; KANON; KONTAKION.) 

Latin Hymnody.—In the west, the earliest hymn writer was 
probably Hilary of Poitiers who, c. 360, composed a book of lyrics 
to one of which St. Jerome makes specific reference. Not much 
later, Ambrose, bishop of Milan, as St. Augustine records (Con- 
fessions, ix, 7), instituted the singing of “hymns and psalms after 
the manner of the Eastern churches, to keep the people from 
being altogether worn out with anxiety and want of sleep.” This 
“anxiety” was connected with the Arian controversy (see ARIAN- 
ism), during one of whose turbulent periods the congregation at 
Milan, says St. Augustine, “stayed day and night in the church, 
ready to die with their bishop.” 

St. Ambrose has been credited with a number of hymns, but 
only three can be certainly ascribed to him (being so attributed 
by St, Augustine himself): Deus creator omnium, Aeterne rerum 
conditor and Iam surgit hora tertia. The idea of hymn singing 
seems from the foregoing quotation to have been taken over from 
the Eastern churches; the form of these hymns (iambic octosyl- 
lables in four-line stanzas—in English usage known as Long Metre) 
was influenced by Christian Latin poetry of the period; their con- 
tent—ascetic, trinitarian and associated with the night-time—is 
explained partly by the immediate circumstances and partly be- 
cause almost certainly the hymns were written as a Christian an- 
swer to Arian compositions which their enemies were singing. 

In imitation of Ambrose’s technique, but associated with more 
peaceful occasions, a considerable corpus of Latin hymnody grew 
up. Much of it was inspired by the liturgical reforms of Pope 
Gregory I (d. 604; see Lrrurcy). The hymns in this group (to be 
dated roughly 500-1000) are either in Long Metre or Sapphic Me- 
tre (11, 11, 11, 5). But certain Christian Latin poets, such as Pru- 
dentius and Venantius Fortunatus (qq-v.), experimented with other 
lyric metres, especially the six-line trochaic verse, 87. 87. 87. 

Medieval Hymns.—The next important development in 
hymnody was the invention of the Sequence. Notker Balbulus 
(d 912), a monk of St. Gall, composed a prose which was de- 
signed to fill up the pause between the “Alleluia” and the Gos- 
Pel at the Eucharist, making use of the extended musical phrase 
which it had become customary. to sing to the “Alleluia’s $ nal 
syllable. This composition is preserved in translation as The 
strain upraise” (E.H. 494). Inspired by this example, later ar 
thors wrote sequences (as they came to be called) for the Christian 
seasons, of which the best known are Salus aeterna ( Savipur 
eternal,” E.A 10), Laetabundus (“Come rejoicing,” E.H. 22), and 
Victimae Paschali (Christians, to the Paschal Victim,” E.H. 130; 
H. 97), all written before 1100. A natural development was i 
writing of sequences in metre, and this led to the composition g: 
some of the most exquisite of all Christian lyrics, notably : 0), 
sancte Spiritus (Come, thou holy Paraclete,” Z.H. 155; H. aa 
Probably by Stephen Langton (d. 1228) and Dies Irae (gv:); i 
tomas of Celano (d. c. 1260) (“Day of wrath and doom impend- 

8,” E.H. 155, 351; H. 109, 468). Uy, 

St. Thomas Aquinas composed a few hymns especially a5 the 
ofice of Corpus Christi, of which the best known are Pange “gt 
soriosi corporis mysterium (E.H. 326; H- 199), in See spas 

ortunatus’ Pange lingua gloriosi lauream certaminis c P 
tongue, the glorious battle,” Z.H. 95-96; H. 66), an the BHT 
Supernum prodiens (“The Word of God, proceeding forth, ©." 


330; H. 209), imitating an Ambrosian hymn beginning with the 
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1200, has given us “Jesu, the very thought of thee” (E.H. 419; 
H. 462, cf. 486); and the monumental poem Hora novissima by 
Bernard of Cluny, in 2,966 lines of invariable dactylic hexame- 
ter, has given us, among other selections, “Jerusalem the golden” 
(E.H. 412, cf. 371, 392, 495; H. 597, cf. 595-596, 598). The 
solemn and epigrammatic Veni creator Spiritus (uncertainly 
ascribed to Rabanus Maurus; d. 856) is an early example of 
extraliturgical Latin hymnody. 

Somewhere between the liturgical and the devotional groups 
come Gloria, laus et honor by Theodulf of Orléans (750-821), a 
carollike hymn in elegiacs, translated by J. M. Neale as “All 
Glory, Laud and Honour” (E.H. 622; H. 62); and Peter Abelard’s 
O quanta qualia (“O what their joy and their glory must be,” Z.H. 
465; H. 589), written for use at the abbey of which Héloise was 
prioress. 

Mention of the Te Deum, the most universally used of all 
Latin hymns, has been left to the end of this section, because al- 
though it is beyond doubt a hymn, in both provenance and form 
it is mysterious. The story that it was antiphonally improvised 
by St. Ambrose and St. Augustine at Augustine’s baptism is with- 
out doubt legend. It has been plausibly ascribed to Niceta, bishop 
of Remesiana (d. c. 414). But it reads like a mosaic of traditional 
credal utterances, and its curious form—part devoted to the. First 
Person, an equal part to the Second Person and a half-clause to the 
Third Person of the Trinity, with an antiphonal litany appended— 
suggests a historic origin (in its present form) some time between 
the beginning of the Arian controversy (318) and the beginning 
(c. 350) of that phase of it which concerned the Person of the Holy 
Spirit. 

The music with which these various forms of hymnody were 
associated is discussed in the article PLAINSONG. 

The German Reformation.—With such exceptions as have 
been noted, medieval hymnody was not congregational, The no- 
tion that congregational singing was to be associated with the cen- 
tral acts of worship was established only with the Reformation. 
Up to then popular praise took the form of carols rather than 
hymns (see CAROL). 

Martin Luther’s concepfion of hymnody was considerably in- 
fluenced by the form of contemporary popular and secular song, 
not only in that he adapted many popular tunes as chorale tunes 
but also in that the pattern followed by many of his hymns, and 
those of his contemporaries and successors, recalled the pattern on 
which secular lyrics were written. It may be noted how, in the 
chorale “Ein feste Burg” (“A safe stronghold,” E.H. 362; “A 
mighty fortress is our God,” H. 551), an initial phrase, repeated, 
is followed by development material and a final short phrase re- 
capitulating the first. This pattern was often found in the music 
of late medieval court musicians. 

German hymnody has had a continuous history from the pub- 
lication of the Encheiridion (1524), edited by Luther and J, Wal- 
ther, but its classical period runs from 1524 to the death (1676) 
of Paul Gerhardt (q.v.). The chief authors (who were some- 
times composers as well), apart from Luther himself, are Michael 
Weisse (d. 1534) of the Bohemian Brethren, J. Jonas (1493— 
1555), P. Eber (1511-69) and P. Nicolai (1556-1608) in the 16th 
century; and, in the 17th, M. A. von Löwenstern (1594-1648), 
M. Rinkart (1586-1649; author of the original of “Now thank we 
all our God”) and Gerhardt himself. bia 

The three last mentioned are authors characteristic of the pe- 
riod of the Thirty Years’ War, which produced much noble hym- 
nody. Gerhardt was the greatest, in both output and quality, of 
them all. His best-known hymn is “Befiehl du deine Wege (trans- 
lated by John Wesley as “Commit thou all thy griefs,” H. 446). 
Gerhardt’s period of activity corresponded with that of J. Criiger 
(see also CHORALE), and together they brought German algal 
to the highest pitch reached since its inception—a height to whic! 

i i in. r 
; has no german Hymnody.—Pietism brought a new ve ne 
subjective note into German hymnody. The hymns x T a 37) 
fler (g.v.; Angelus ao te A Ear papel 

e good early examples. J. G. Ebeing E 
(1626-69) mn music of a high standard, and some strong hymns 
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came from J. Neander (1651-81), notably the hymn translated as 
“Praise to the Lord, the Almighty” (E.H. 536), and C. Knorr von 
Rosenroth (1636-89). 

After the turn of the 18th century the best work in German 
hymnody was in the devotional, rather than the congregational, 
context, G. Tersteegen (1697-1769) and N. von Zinzendorf 
(1700-61) from the Moravian Church and, among Lutherans, 
N. Heermann (1707-91) and C. F. Gellert (g.v.) wrote good 
hymns which have become familiar to English-speaking congrega- 
tions, especially Gellert’s “Jesus lebt,” translated as “Jesus lives! 
Thy terrors now, Can no longer, death, appal us” (E.H. 134). The 
Enlightenment brought much doctrinal skepticism but also some 
fresh hymn writing in the work of M. Claudius (g.v.) and K. J. P. 
Spitta. In music, a devotional style which was perhaps first seen 
in the psalm tunes of H. Schütz (g.v.) was developed among pietist 
composers, and the finest examples of this are to be found in the 
works of J. A, Freylinghausen and J. S. Bach (q.v.). This proved 
a style which it was dangerous to imitate, and a tendency to vul- 
garity and sentimentality during the 18th century was resisted 
only by such conservative editors as J. B. König (1691-1758), 
C. Dretzel (1698-1731) and J. Schicht (1753-1823). 

In the 19th century the writing of new hymns came almost to a 
halt, and in music more work was done by editors than by com- 
posers, What was new in the 19th century has hardly survived in 
German, Itt alone in English, use. A brief revival of hymnody 
was seen in the German Confessional Church of 1933-45; but it 
is safe to judge that the best work in both words and music, with 
the exception of Bach, was done before 1700. The great output 
and high quality of hymnody up to then discouraged the later 
writing of hymns in Germany and set a higher standard than later 
authors and composers found themselves able to reach. 

Genevan Psalmody.—It was during his brief ministry in Stras- 
bourg (1538-41) that John Calvin caused his first metrical and 
musical psalter to be collected. This was a small volume, published 
in 1539, containing 19 psalms and 2 other pieces; the music, aus- 
terely set for unison singing, was edited by M. Greiter. On re- 
moving to Geneva (1541) Calvin engaged the services of Louis 
Bourgeois (d. c. 1561) as musical edito?, and in successive editions 
between 1542 and 1551 Bourgeois composed or adapted settings for 
83 of the 150 psalms, the words of which were partly based on the 
psalms of Clément Marot and partly written by other poets, Uni- 
son singing without accompaniment remained the Genevan rule, 
but Bourgeois published an edition in five-part harmony at Lyons 
in 1549. After the resignation of Bourgeois the work was com- 
pleted by several successors, the most eminent of whom was 
C. Goudimel- (d. 1572). The final psalter, with 150 psalms, 125 
tunes and 110 different metres, was published in 1562. 

Meanwhile certain English and Scottish exiles who had taken 
refuge at Geneva during the reign of Queen Mary (1553-58), im- 
pressed by the Genevan style, sought to adapt Genevan tunes or 
compose new tunes in the same style for English metrical psalms 
(see Metricat Psatms). Thus were published the two “Anglo- 
Genevan psalters” in 1556 and 1558, which brought the Genevan 
tunes (often severely modified to suit English ballad metre) to 
England and Scotland. 

English Psalmody.—The English psalters proved a dynamic 
source of new music, and during the period 1558-1677 many edi- 
tions of the English psalter were published, of which musically the 
most significant were those of Thomas Este (1592) and Thomas 
Ravenscroft (1621) and (in Scotland) those of Andro Hart (1615) 
and Edward Miller (1635). It soon became clear that the com- 
plexity of most of the Genevan tunes (which were written for 
rench metres) exacted too much of British congregations, and 

the custom of singing each Psalm to its “proper” tune was soon 
ropped, and in most places a few tunes were used for the whole 
psalter. The English psalter used only a few metres, and it was 
easy for a group of “common tunes” to gain favour at the expense 
of the Genevan tunes. Moreover, although the English adaptation 
of Genevan tunes normally formed itself in four 14-syllable lines, 
the “common tune” was content with two such lines, and thus 
“Common Metre” (8, 6, 8,6), still the archetypal “English” metre 
for hymns, came into currency. The use of common tunes also 
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made it necessary to identify hymn tunes not 

their Psalm (as “Old 100th” or “Old 124th set ngs atta 
and 124th Psalms) but by names. This practice was first system. 
atically used by Ravenscroft. È 

Alongside the official psalter, many private versions were pub- 
lished. A few of these are of special musical importance, such 
as that of Matthew Parker, for which Thomas Tallis (1505-85) 
composed eight tunes (e.g., E.H. 92; H. 424); and that of William 
Sandys (1637) for which several tunes were composed by 
Lawes (1596-1662) (¢.g., E.H. 234). Hymns as such ‘were not 
yet composed (apart from metrical versions of the commandments, 
the Gospel Canticles and the Lord's Prayer, which were authorized 
with the psalter), but George Wither (1588-1667) composed two. 
books of lyrics and hymns, Hymns and Songs of the Church (1623) 
and The Hallelujah (1641), the first’ of which involved:him in 
legal proceedings. It was distinguished by its accompanying tunes, 
which were the work of Orlando Gibbons (1583-1625), 

Many poems written during this period have come to be sung 
as hymns, notably those of George Herbert (e.g., “Teach me, my 
God and King” and “King of Glory, King of Peace,” first dis- 
covered and used as hymns, though severely edited, by John Wes- 
ley) and Henry Vaughan; but none of these was used as a 
congregational hymn in its author's lifetime. It was not until 
late in the 17th century that hymns began to be freely written, 
The first were probably a small collection of communion hymns 
by the Baptist Benjamin Keach, published in 1673. j 

The New English Hymnody.—It was Isaac Watts (q.v.) who 
in 1707 began the fashion of modern hymnody by publishing the 
first edition of his Hymns and Spiritual Songs. . Altogether, in 
four books (1705-19), Watts published about 750 hymns and 
Psalm versions. Although he was capable of startling bathos, as 
in the lines 

Now Satan comes with dreadful roar, 
And threatens to destroy, 


He worries whom he can’t devour 
With a malicious joy, . . . 


he established himself as the “father of English hymnody” by the 
sublimity of his best work, examples of which are “When I survey 
the wondrous Cross” (E.H. 107; H. 337) and “There is a land 
of pure delight” (E.H. 498; H. $86). His celebrated hymn’ nf 
God, our help in ages past” is from The Psalms of David iga 
in the Language of the New Testament (1719), being part of i 
version of Ps. xc; and “Jesus shall reign” (E.H. 420; H. 542) t 
part of the version of Ps, lxxii from the same book. Watts! grea 
contribution to English hymnody was his capacity for ee 
wonder, praise and adoration at all the aspects of Christian a 
perience—God’s goodness in creation, redemption and Bec 
grace. Perhaps his most characteristic lines are Whee ee 
fails with all her powers, There faith prevails, and love ador®, 
which end the hymn “We give immortal praise.” dhe wis 
Watts was an Independent (or Congregationalist), an 702-81) 
followed, in the same communion, by Philip Doddridge a original 
a lesser but still important author, most famous for the lical te- 
of “O God of Bethel” (E.H. 447; H. 497). The evan’ pii 
vival under John and Charles Wesley (gq.v.) finally i jes use 
hymnody in the English scene. Charles Wesley's 9,000 an fer- 
many experimental metres, and John Wesley's translat 
tilized the field by introducing many of the finest Ce 
Englishmen. The great strength of the hymnody of al sndence 
is in their insistence on Christian doctrine and their i hymn 
on the Bible. Thus Charles Wesley’s famous Chie l 
“Hark the Herald Angels Sing” (E.H. 24; H. 27) © 
whole doctrine of the incarnation: 


Veiled in fesh the Godhead see, 
Hail the incarnate Deity ! 

Pleased as man with man to dwell 
Jesus, our Immanuel. . . - 

Born to raise the sons of earth, 
Born to give them second birth. . - - 


ae pt: 
and his “Love divine, all loves excelling (E.H. : pil share i 
often sung at weddings, is a perfect expression of è 
God's redeeming and unbounded love. 
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This sudden expansion of hymnody brought with it new musical 
styles. The Wesleys imported many German tunes, and their later 
editions contain much music in a post-Handelian style; later edi- 
tions of Watts produced music in a post-Purcellian style, such as 
had, under Jeremiah Clarke (1659-1707) and William Croft 
(1678-1727) distinguished the early music editions of the “New 
Version” (1696) of the metrical psalter. 

The development of hymnody throughout the 18th century was, 
thus, a phenomenon of the dissenting and evangelical churches in 
England. Scotland stood aloof, remaining loyal to the psalter of 
1650, The only Scottish concession was in the Paraphrases (1745, 
1781); among these were versions of a number of New Testament 
passages which were largely drawn from the work of Watts and 
Doddridge. Few important Scottish tunes appeared in the 18th 
century, but “Aberdeen” (or “St. Paul”; E.H. 561) was first pub- 
lished in 1749, and the warmer idiom of Methodism is seen at its 
best in Charles Hutcheson’s “Stracathro” (E.H. 445; H. 325), a 
tune published in 1832 the singular beauty of which has capti- 
vated succeeding generations, 

Anglican Hymnody.—The Church of England (of which, of 
course, the Wesleys regarded themselves as nondissenting priests 
to the end of their lives) regarded hymnody as technically illegal, 
for the rubrics did not provide for the introduction of hymns into 
the services appointed in the Book of Common Prayer. In 1820 a 
controversy at Sheffield, where the vicar of St. Paul’s church had 
been using hymns, and had published a hymnbook for use in his 
church, led to a re-examination of the church’s law and, in conse- 
quence of this test case, hymnody was declared legitimate. One 
of the central figures in this controversy was James Montgomery 
(q.v.), a layman of Scottish descent, who ranks as the greatest 
nonclerical hymnwriter before Robert Bridges. Among his famous 
hymns are “Hail to the Lord’s Anointed” (E.H. 45; H. 545), 
“Songs of praise the angels sang” (E.H. 481) and “For ever with 
the Lord” (E.H. 391). His only 18th-century competitor for that 
title is William Cowper (1731-1800), who with John Newton 
(1725-1807) wrote the Olney Hymns (1779). This was a parish 
hymnbook typical of those produced by Anglican evangelicals, but 
especially famous as being the source of many well-known hymns, 
such as “God moves in a mysterious way” (Cowper; E.H: 394; 
H. 310) and “How sweet the name of Jesus sounds” (Newton; 
E.H. 405; H. 455). 

The legalization of hymnody in the Church of England came 
very close to the beginning (1833) of the Oxford Movement (q.v.). 
Between the two dates, however, stand two important collections: 
Hymns, Adapted to the Weekly Church Service of the Year, edited 
by Bishop Reginald Heber (g.v.) and published the year after his 
death (1827), and The Christian Year (1827) by John Keble. 
Heber’s book can be called the first hymnary of the Church of 
England. Most of it was of his own composition, and it is the 
source of “Holy, Holy, Holy” (E.H. 162; H. 1), among many other 
well-known hymns, It also printed for the first time one of m 
greatest of 19th-century hymns, Dean Milman’s Ride on, ride 
on in majesty” (E.H. 620; H. 64). Keble’s book was has 
hymnbook but a book of poems, many of which have been vee 9 
into hymns, such as “New every morning” (E.H. 260; H. 15 ). 

The Oxford Movement introduced a new interest in hymns in 
relation to the liturgy; a host of hymn writers who wrote hymns 
suitable for use with the Book of Common Prayer; many oes 
Written for the seasons and holy days of the church; and researc! d 
into and revival of medieval hymns which in translation K 
make good hymns for general congregational use or would be sui ; 
able as liturgical hymns for part of the offices. The most enere 

ymn writers of the Oxford Movement were Bishops E F 

ordsworth (q.v.), author of “Gracious Spirit, Holy vate’ is) 
396), and W. W. How (1823-97), who wrote ‘For all the Saint a 
(E.H. 641), J. Ellerton (1826-93), H. F. Lyte (1793-1847), al 
Mrs. C. F. Alexander (1818-95). Of translators the most prolific 
was J. M. Neale; others were B. Webb, E. Chandler and E 
Caswall. J, H. Newman’s “Praise to the Holiest (E.H. 411; 
H. 344) was not written as a hymn, but after its first appearance 
(1868) in the hymnbook became one of the most famous of the 


Oxford Movement’s hymns. 
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Hymns Ancient and Modern.—The publication in 1861 of 
Hymns Ancient and Modern marked the beginning of the modern 
era of hymnody. It was distinguished by its austerity of style, 
its close conformity to the Prayer Book and its setting of each of 
its 273 hymns to its own “proper” tune. It was not the first hym- 
nary to exemplify any of these practices; several editors during 
the preceding decade had made gestures against the exuberance of 
evangelical hymnody, and had sought, by setting hymn and tune 
together, to bring into order the confusion that was consequent 
on the use of separate hymn- and tune-books. But Hymns An- 
cient and Modern so combined authority and practicality that it 
became, and has remained, the most widely used hymnary in Eng- 
lish. It was revised in 1875, 1904 and 1950, and supplements were 
added to the 1861 edition in 1868, and to that of 1875 in 1889 and 
1916. Its first presiding musician was W. H. Monk (1823-89), the 
musical editor of the first edition, and among the composers whom 
it brought to prominence were J. B. Dykes and J. Stainer in its 
earlier editions, and in the later revisions B. Luard Selby (1853- 
1919) and S. H. Nicholson (1875-1947). 

Meanwhile, certain authors and composers had sought to en- 
large the hymn singers’ vocabulary by exploring afresh the uses of 
other countries. Since 1558, English hymnody had been strangely 
insular, but at about that time, with the widening of musical cul- 
ture, many German chorales were introduced to English use, and 
with them many translations of German hymns. Hymns Ancient 
and Modern had introduced many German tunes, although often 
in an anglicized form. Catherine Winkworth (1827-78), on the 
other hand, was the leader of a school of translators who sought 
to translate German hymns in their original metres; and “Now 
thank we all our God” (E.H. 533; H. 276) is the most famous of 
the many translations she made. Others who did likewise were 
Frances E. Cox (1812-97) and Jane L. Borthwick (1813-97). 

New Standards.—It was Robert Bridges, however, who, in his 
Yattendon Hymnal, compiled for the parish church of Yattendon, 
Berkshire (1899), showed to what literary heights the translator 
and hymnographer might aspire. His hymnal contained some of 
his own hymns, translations from German and Latin—including 
Gerhardt’s “Nun ruhen alle Wälder” as “The duteous day now 
closeth” (E.H. 278) and Charles Coffin’s “Happy are they, they 
that love God” (E.H. 398)—and Genevan tunes. In the 19th 
century the great demand for new hymns, and easier music publish- 
ing, had sadly inflated the currency with hymns of little value, 
either in words or music. Bridges was a truculent and outspoken 
enemy of this tendency, and the minor cultural revolution he be- 
gan was communicated to the Church of England through the work 
of Percy Dearmer (1867-1936) and Ralph Vaughan Williams 
(1872-1958), in their joint editorship of the English Hymnal 
(1906). Where Hymns Ancient and Modern had resisted the 
overdemonstrative tendencies of evangelical hymnody, the English 
Hymnal in its turn resisted the use of an overyielding musical idiom 
which, modestly handled, “than could be attractive, but, 

indulged in, ha come pernicious. 

beige RonGinitattone during the second half of the 19th 
century contributed little to the repertory of hymns and hardly 
ever rose to distinction. In a sense, their capital had already been 
accumulated, In the shaping of their hymnbooks they gradually 
assimilated many of the characteristics of Hymns Ancient and 
Modern, while in the practice of congregational hymn singing they 
gave a lead which the Anglicans found less and less easy to roi 
The most conspicuous additions, apart from the work of new An- 
Jican authors, came from the United States and were mainly in- 
foc in the St plaoe Dy a US car ia 

currency among Anglicans by the Engis; se aihich, if icadeattinies 

the 19th century developed a humane sty! ha i aktad 

went with an uncertainty of dogma, excelled in Š sere aa “City 

anything written at pa 386) ery ant “Eternal ruler 

4 Gat eit BH: 384) are among the best examples 

of the cease Pin aa ular were 
of 19th century American hymnody ; ere ar Wyte the Uni- 
“Tt came upon the midnight clear (E.H ie  ichern®” (EH. 15; 
tarian E. H. Sears and PONO Ta GK Chesterton in “O 
H. 21) by Bishop Phillips Brooks. Only G. >. 
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God of earth and altar” (E.H. 562; H. 521) and H. Scott Holland 
in “Judge eternal, throned in splendour” (Z.H. 423; H. 518), both 
hymns calling for national righteousness and social justice, clearly 
improved on the best that the United States could offer. 

The advance in musical and literary taste to which the English 
Hymnal committed English congregations was taken to succeeding 
stages by Songs of Praise (1926, 1931) and The BBC Hymn Book 
(1951). The former was greatly influenced by the work of the 
composer Martin Shaw (1875-1958) and his interest in hymns suit- 
able for use in schools and in the revival of folk music. Non- 
conformist hymnaries have been much influenced by Anglican taste 
and Anglican theology. 

Scotland.—In Scotland, hymnody was added to psalmody only 
in the mid-19th century; hence the Scottish contribution has been 
slight, and Scottish congregations continue to rely on English words 
and music for their hymns. Scotland's most eminent hymnogra- 
pher is Horatius Bonar (1808-89), best known for devotional 
hymns such as “I heard the voice of Jesus say” (E.H. 574). 
Translations of Celtic lyrics by Scottish authors have enriched the 


repertory. 1 

Wales.—Welsh hymnody is of interest outside Wales chiefly for 
its music, The impact of the evangelical revival on Wales released 
a stream of strangely haunting tunes which have become famous 
throughout the English-speaking world. The great classic period 
of the writing of Welsh hymn tunes was from about 1780 to the 
death of Ieuan Gwyllt (1822-77), its greatest composer. The 
music of this period is strongly key-centred, often written in a strict 
melodic form, and carries evocative but essentially simple harmo- 
nies. Very few Welsh hymns exist in English translation, but 
some by W. Williams of Pantycelyn (1717-91), author of “Guide 
me, O thou great Jehovah” (E.H. 397), and Howell Elvet Lewis 
(1860-1953) are in common use. 

Gospel Hymns.—A special contribution from the United States 
has been the “gospel hymn,” especially associated with the names 
of the evangelist Dwight L. Moody (q.v.) and the composer Ira D. 
Sankey. In the hands of Sankey, the gospel hymn was a sim- 
ple, repetitive hymn of evangelical emphasis set to a naive carollike 
tune (the best example is “There were ninety-and-nine in the wil- 
derness,” E.H. 584). The form became fatally easy to imitate and 
debase; it can be seen at its best and worst in Sacred Songs and 
Solos (n.d.). Its use in England can be dated from 1872, the year 
of Sankey and Moody’s first English evangelical crusade. 

European Developments.—Continental Protestant hymnody 
has for 300 years been intimately influenced by the Lutheran tra- 
dition, whether or not its singers are Lutherans. Regional in- 
fluences are blended with the Lutheran ethos especially in Scandi- 
navia, where in Swedish and Norwegian books, and to some extent 
too in those of the Baltic states, a new romantic tradition has been 
developed. Italian Protestantism (chiefly represented by the 
Waldensian Church) cultivates a sturdy congregational hymnody, 
but much of its music is influenced by local folksong and operatic 
styles. In the Netherlands an urge toward a modern style in the 
music of hymnody has been given by A. C. Schuurman (b. 1904). 

The Mission Field.—Protestant missionaries have introduced 
western hymnody to the churches of the mission field, and the 
fruit of their work can be seen in such books as the Chinese Hymns 
of Universal Praise (Shanghai, 1948). But although the western 
churches were bound to teach their music and their hymns to the 
younger churches in the mission field, use of indigenous lyrics has 
never been neglected, and is encouraged particularly where these 
churches are becoming independent. The best compendious source 
for a study of this hymnody is the international hymnbook, Can- 
tate Domino (1951). 

Roman Catholic Hymnody.—Hymns are not used at the cele- 
bration of the Mass in the Catholic Church; but at benediction and 
on other occasions their use is increasing among Roman Catholics. 
Strictly, the ancient Catholic congregational heritage is the carol 
rather than the hymn, In England the establishment of the Roman 
Catholic hierarchy in 1850 was accompanied by a considerable de- 
mand for hymns, which was satisfied by such writers as F. W. 
Faber (1814-63), author of “My God, how wonderful thou art” 
(E.H. 441), and hymn tunes of a lyrical kind were freely composed 
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or adapted. Modern Catholic use is prescribed by the 4 
Westminster Hymnal (1940) and owes a good deal of its Vitality 
the work of R. R. Terry (1865-1938). In Roman C: to 
: ath 
churches, only hymns by Catholic authors are permitted to be sung. 
although Protestant music is used, and, occasionally, non-Catho |% 
translations of Catholic originals. A standard for the translati 
of Catholic hymns has been set by the work of Ronald Knox, | 
On the continent, Catholic hymnody underwent a revival at 
the liturgical movements which followed the Counter Retinal 
The Latin hymns of Charles Coffin (1676-1749) and many of his 
anonymous contemporaries have provided sources for several Eng. 
lish hymns. The diocesan prayer books of the period 1675-1800 
have provided some admirable tunes, based usually on 
but reduced to metrical rhythm for greater ease of congregational. 
singing and known as French church melodies (e. g., 2.4.18) 
435; H. 344, 228). The Mechlin Graduale of 1848: provid 
some plainsong tunes in a debased but popular form, a few of which 
are well known, such as the Veni Creator tune at E:H\ 154, ii 
But the researches at Solesmes later in the century caused a revival 
of authentic plainsong which tended to set aside these popilat ap- 
proximations in favour of original versions. In England the plain- 
song revival was most hotably communicated to singers by JH, 
Arnold (1887-1956). Another Catholic source of hymn music was 
the embassies of Catholic countries in London during the 18th 
century, particularly those of Portugal and Spain. At the Portu- 
guese embassy the work of S. Webbe (1740-1816) gave currency 
to several fine tunes, and it was there that the hymn “Adeste 
Fideles” was probably first sung in England. This was later trans: 
lated as “O come, all ye faithful”; but its original manuscript isin 
the hand of a music copyist named J. F. Wade (171186) to whom 
the music is credibly attributed, and to whom also is due the best 
text of the Latin. : 
See also CuurcH Music; and references under “Hymn” inthe 
Index. a 
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and Charles Wesley (1948) ; S. H. Moore, Sursum corda, He studies 
are writers (1956) ; E. Routley, /’ll Praise My Maker, ; 
is vini : i 
A akolorieni (oik ho hymnaries): R. Palmer (earl of ee 
The Book of Praise (1862) ; F T: Palgrave; Tho Pipl (1950 | 
On, ista . Newton, 4) iy 
On meee ad Tia Tames, D. R. Breed, The History Hs 


Hymns 
Hymns and Hymn Tunes (1903) ; W. H. Frere, Introduction te ost as 
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ty (1951) 


Ancient and Modern, historical edition (1909), pas 
A Historical Companion to Hymns Ancient and Mar m 

Hymn Tunes: E, Routley, The Music oj Christian » as kath 
Collections of Tunes: K. S. Meister and W. Bäumken Melodien der 
deutsche Kirchenlied, 4 vol. (1862-1911); J. Zahn, Day 
deutschen evangelischen Kirchenlieder, 6 vol. ¢ T ‘Calvin's Fi 

epas Aspects and Periods; R. R. Terty (ed. 1935); Ae Riley 
Psalter, 1539 (1932), The Scottish Psalter of 1635 (WP Frost (ed) 
Concerning Hymn Tunes and Sequences (1915) i 43-1677 asn 
English and Scottish Psalm and Hymn Tunes: © Melodies A 
C. E. Pocknee, The French Diocesan Hymns and T' heir 

Hymnbooks and Authors’ Collections of Histone 
Whole Booke of Psalmes (1562), printed by John P Dsalmes 
plete English metrical psalter; The Whole Booke i Booke of ri 
printed by T. Este; T. Ravenscroft (ed.), The Who! shes (1671); fin 
(1621); J: Playford (ed.), The Whole Booke of Psalme gyda 
Divine Companion (1701, 1707, 1709) ; The Forme of 


J 


J 
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istration of the Sacraments (1564; containing the first Scottish i 
psalter); The Bay Psalm Book (1640), the earliest haan cei 
and facsimile edition (1956); J. and C. Wesley, Hymns and Sacred 
Poems (1739); V. Novello, The Psalmist: a Collection of Psalms and 
Hymn Tunes, 4 parts (1835-43); T. Helmore, The Hymnal Noted 
(1852-54) ; I. Watts, Hymns and Spiritual Songs (1707), The Psalms 
of David Imitated in the Language of the New Testament (1719) ; J. M. 
Neale, Collected Hymns (1914). Hymns Ancient and Modern, 1st ed. 
(1861); C. Winkworth, The Chorale Book for England (1863); R. 
Bridges and H. E. Wooldridge, The Yattendon Hymnal (1899); S. S. 
Wesley, The European Psalmist (1872); G. R. Woodward, Songs of 
Syon, 4th ed. (1923); the Collected Hymn Tunes of J. B. Dykes, J. 
Stainer and A. Sullivan were published (n.d.) in separate books by 
Novello c. 1900. 

English Hymnbooks: Anglican and Interdenominational; Songs of 
Praise, enlarged ed. (1931); The English Hymnal, 2nd ed. (1933) ; 
Hymns Ancient and Modern Revised (1950); The BBC Hymn Book 
(1951) ; Denominational: The Methodist Hymn Book (1933); The 
Baptist Hymnal (1933); Congregational Praise (1951). Scottish: 
The Church Hymnary (1927). Irish: The Irish Church Hymnal (Pres- 
byterian; 1919, supplement 1936); The Hymnal (Church of Ireland; 
1960). College and School Use; The Oxford Hymn Book (1908); 
The Clarendon Hymn Book (1936); The Public School Hymn Book 
(1949); Roman Catholic; Arundel Hymns (1902); The Westminster 
Hymnal, rev. ed. (1940), Welsh: Calvinist-Methodist: Llyfr Emynau 
a Thonau (1929); Congregationalist: Y Llawlyfr Moliant Newydd 
(1956); Church in Wales; Emynawr Eglwys (1951). 

American; Episcopal: The Hymnal (1940). Evangelical and Re- 
formed; The Hymnal (1941); The Pilgrim Hymnal (1958). Presby- 
terian and Others: The Hymnbook (1955). Lutheran; Service Book 
and Hymnal (1958). Canadian Hymnbooks: Church of Canada: The 
Hymnary (1925); Anglican; The Hymnal (1938). 

Other Countries: The Netherlands: Oude en nieuwe zangen (1954) ; 
Germany: Evangelisches Gesangbuch (1952); Waldensian: Innario 
Cristiano (1953); China: Hymns of Universal Praise (1948) ; London 
Missionary Society, Bechuanaland, Africa, Dihela tsa Tihelo ea Modimo, 
16th ed. (1951). 

International: Cantate Domino (1951). 

Companions to Hymnaries: J. Moffatt and M. Patrick, Handbook to 
the Church Hymnary (1935); P. Dearmer, Songs of Praise Discussed 
(1933) ; J. Telford, The New Methodist Hymn Book Illustrated in His- 
tory and Experience (1934) ; J. T. Lightwood, The Music of the Metho- 
disi Hymn Book, 4th ed, rev. (1955) ; H. Martin (ed.), Companion to 
the Baptist Church Hymnal (Revised) (1953); K. L. Parry (ed.), 
Companion to Congregational Praise (1953); L. Ellinwood (ed.), The 
Hymnal (1940) Companion (1949); A. Haeussler, The Story of Our 
Hymns, companion to The Hymnal of the Evangelical and Reformed 


Church (1952; especially commendable for a detailed bibliography). 
(E. R. Ro.) 


HYNDMAN, HENRY MAYERS (1842-1921), British 
politician, was the leading exponent of class-war Marxist social- 
ism. He was born in London on March 7, 1842, the son of a 
wealthy barrister. He was educated at Trinity college, Cambridge, 
and traveled extensively. He was deeply influenced by the Paris 
Commune of 1871 and in 1881 joined with several extreme Radi- 
cals in forming the London Democratic federation, which advo- 
cated views that were practically socialist. For its first conference 
(June 1881) he wrote England for All, the first socialist book 
published in England since the collapse of Owenism. In this he 
expounded the views of Karl Marx, which he now finally adopted. 
But as he omitted to make what Marx felt was the necessary ac- 
knowledgment of his indebtedness, Marx was offended; Friedrich 
Engels, who disliked Hyndman, deliberately widened the breach. 
The chief and indeed only exponent of Marxism in the country 
mers Marx himself lived was thus not on speaking terms with his 
leader, 

This, however, did not stop the spread of Marxist socialism. 
The Democratic federation in 1884 became the Social Democratic 
federation (S.D.F.) and many of the prominent socialists of the 
hew generation, although not James Keir Hardie or Ramsay Mac- 
Donald, were molded by Hyndman. William Morris, John Burns, 
Tom Mann, H. H. Champion and George Lansbury were among 
his colleagues and pupils. But it was significant of Hyndman s fail- 
ings that only one of these men succeeded in working with him 
for any length of time. Hyndman remained always an aristocrat 
among the socialists. He was proud and dominant in his manners, 
intellectually intolerant and resentful of criticism or disagreement. 
Even when distributing leaflets announcing meetings he always 
Wore a top hat and frock coat and he frequently, in Trafalgar 
Square or elsewhere, taunted his ragged audiences with being such 
fools as to provide the money on which such as he could dress so 
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well. But the qualities of his defects were also present—his in- 
domitable energy which enabled him to create a socialist move- 
ment, his self sacrifice and patience, and his uprightness and hatred 
of compromise and of loose thinking. In the late 1880s the so- 
cialist and unemployed movement suddenly grew to an enormous 
size; the riots in Trafalgar square were succeeded by the famous 
dock strike (1889); and for a short while public opinion, hostile or 
friendly, magnified the importance of the S.D.F. and its leader, 
whom it credited with the control and inspiration of these occur- 
rences, 

With the return of better trade in the 1890s the explosive period 
of Hyndman’s career ended, though he incurred a great deal of 
hostility by his denunciation of the South African War. He was 
severely critical of the policy of both the Independent Labour 
party and the Labour party and till 1914 was the acknowledged 
chief of a small, but hard working and influential party of doctrin- 
aire revolutionaries. But as early as 1905 he had begun to attack 
“the German menace,” and when World War I broke out he took a 
strongly pro-French and patriotic line. For the first time he was 
unable to carry his party with him: in 1915 the British Socialist 
party (as it had become) ousted him and his sympathizers from 
control. They formed a small group known as the National So- 
cialist party. 

Hyndman expounded his new views in The Evolution of Revolu- 
tion (1920); other publications included Record of an Adventur- 
ous Life (1911) and Further Reminiscences (1912). He died in 
London on Nov. 22, 1921. 

See Mrs. R. T. Hyndman, The Last Years of H. M. Hyndman 
(1924); F. J. Gould, Hyndman, Prophet of Socialism aoo 1) 


HYOGO, a ken (prefecture) of Japan in the western part of 
the Kinki district, western Honshd, since ancient times an impor- 
tant point of communication between the Osaka-KySto area and 
the Asian continent as well as western Japan, Area 3,216 sq.mi. 
Pop. (1965) 4,309,801. Manufacturing industries include the 
processing of foodstuffs, textiles and lumber, and are followed in 
importance by agriculture, forestry and mining. The Tokaido and 
the Sanyo trunk railways meet at Kobe, capital of the prefecture, 
and the Sun’in line, another trunk line, traverses the northern 
part. Kōbe port leads the country in-foreign trade. Cotton tex- 
tiles and mining products are among the chief exports and raw 
cotton and rubber among the chief imports. 

There are a number of cities, including Kobe, Nishinomiya and 
Amagasaki (gg.v.), along the Osaka bay, which form part of 
the Hanshin (Osaka-Kébe) industrial zone. (R. B. H) 

HYOSCINE: see SCOPOLAMINE, 

HYOSCYAMINE, the chief alkaloid occurring in the leaves 
and tops of henbane, deadly nightshade (belladonna) and Jimson 
weed. It is a powerful poison and the major natural source of 
atropine, its racemic form (see STEREOCHEMISTRY), Hyoscyamine 
occurs in the plant sources almost entirely as the levorotatory 
form, /-hyoscyamine, which is converted to atropine, containing 
both levorotatory (/) and dextrorotatory (d) molecules, during 
the process of extraction or by the action of dilute alkali, The 
d-isomer does not exist free in nature, In its action on nerve 
endings l-hyoscyamine is about twice as potent as atropine, the 
d-isomer being almost inactive; the two isomers, however, exert 
almost equal effects on the brain and spinal cord. ‘Thus I-hyoscya- 
mine is almost entirely responsible for the peripheral actions of 
atropine, but the two isomers contribute equally to the action on 
the central nervous system. The difference in potency between 
d- and I-hyoscyamine is attributed to differences in their rates of 
chemical breakdown in the body as well as to differences in the 
ability of the two isomers to reach the sites in the body where they 

their effects. 
i also ALKALOIDS; ATROPINE; HENBANE. (V. E) 

HYPAETHRUS, an architectural term used by Vitruvius 
for an opening in the roof to admit light. Alternative forms are 
hypaethros and hypaethrum. Many students of Greek temples, 
especially James Fergusson and T. J. Hittorff, basing their conclu- 
sions upon the Vitruvian reference to such a hypaethrus in the 
temple of Zeus Olympius at Athens, and upon coping tiles found 
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in the temple at Aegina, have concluded that all Greek temples 
had some such method of admitting light. Moreover, late Greek 
tombs at Cyrene and Alexandria show raised copings in the centre 
of the roof as if for such an opening. And according to Strabo (c. 
50 B.C.), the temple of Apollo Didymaeus at Miletus (second half 
of 4th century B.C.) had its entire vast cella open to the sky and 
planted with groves of laurel. Pausanias, however, states that this 
temple was never completed; if this is so a roof may have been 
planned originally. 

Modern consensus is counter to the idea that the hypaethrus 
was a common feature. No arrangements for drainage have been 
found in connection with Greek temples, and the very reference of 
Vitruvius on which the speculations of Fergusson, Hittorff and 
others are based seems to point to the arrangement as exceptional 
enough to warrant mention, and used only in the largest buildings. 
Thus the ordinary temple would be lighted only by the enormous 
doorway; certainly light thus obtained would furnish a more beau- 
tiful and impressive illumination than any direct glare from above. 

(T. F. H.) 

HYPATIA (d. a.D. 415), who was a typical representative of 
Alexandrian Neoplatonism (q.v.), was the daughter of Theon of 
Alexandria, a writer on mathematics from whom she seems to have 
derived an interest in the subject. She is said to have occupied 
the chair of Platonic philosophy at Alexandria and to have lec- 
tured on Plato, Aristotle and other philosophers. Her most nota- 
ble pupil was Synesius of Cyrene, who became bishop of Ptolemais 
c. 411 and whose affectionate and admiring letters to her are the 
main source of information about her personality. This close 
friendship between the pagan Neoplatonist teacher and the Chris- 
tian Neoplatonist pupil illustrates one aspect of the complex re- 
lationship between the Christians and pagans at Alexandria under 
the Christian Roman empire, the close and fruitful contact, which 
was so important for later developments, of Christianity with 
pagan philosophy. Hypatia’s cruel murder in 415, by a Chris- 
tian mob in the course of a characteristic Alexandrian riot, shows 
another, 

The notice of Hypatia in Suidas gives the titles of several of her 
works, all of which are now lost. They are mathematical and 
astronomical commentaries; the existence of any strictly philo- 
sophical works is not known: Available information about her sug- 
gests that her philosophy was the embodiment of Alexandrian 
Neoplatonism, which was more scholarly and more scientific in its 
interests, less given to metaphysical elaboration and less intran- 
sigently pagan than the Athenian school, whose greatest philoso- 
pher was Proclus. 

See F. Ueberweg, ed. by K. Praechter, Die Philosophie des Altertums 
(1926) ; also K. Praechter, “Hypatia,” in Pauly-Wissowa, Real Encyclo- 
pis der classichen Altertumswissenschaft, vol. ix (1914). Charles 

gsley’s historical romance Hypatia (1853) is to be recommended 
rather as an illustration of the mentality of the author and his period 
than as a source of reliable information about Hypatia and sth-century 
Alexandria. (A. H. Ac.) 

HYPERBOLA. This geometric, two-branched curve is a 
conic section (g.v.) obtained by the intersection of any circular 
cone with a plane cutting both nappes of the surface (fig. 1). It 
may be defined as the locus of a point whose distances from two 
fixed points F and F’, the foci, have a constant difference. This 
difference is equal to segment 2a (fig. 2), which is the transverse 
axis cutting the hyperbola. 

Let O be the midpoint of the focal segment FF’. The points 
A, A’ defined by the relation: 


OA = 0d' =a 
lie on the curve, for 
AF’ — AF = AF — A'F = AA’ = 2a 
and similarly for A’. The points A, A’, called the vertices of the 


curve, lie inside the focal segment FF’ = 2c; for, if M is any 
point of the curve, we have in the triangle MFF” 


2c = FF’ > (MF — MF’) = 26 


Let L be any point on the line FF’, outside the segment FF’. 
The two circles (F, LA), (F’, LA’) centred at F, F” and having 
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for radii LA, LA’, respectively, 


longing to the curve, since 


PY — PF = PF’ — P'F = LA’— LA = AA’ 


intersect in two points P, P ie 


=24 


The points of intersection Q, Q’ of the circles (F, LA’), (P LA) 
, 


FIG, 1.—THE HYPERBOLA AS A CONIC 
SECTION 


are another pair of points of the 
curve. From this construction by ; 
points the following properties of 
the hyperbola are derived: The 
two infinite branches have no 
point in common. The line FR’ 
(fig. 2) lies on an axis of sym: 
metry, the transverse (real) axis, 
The point O isa centre of symme- 
try and the perpendicular to FF’ 

at O is another axis of symme 
try, the conjugate axis, which does 
not cut the curve, since the dif- 
ference of the distances of any of 

its points from the foci is equal 

to zero. More generally, ifa 
point S lies inside either of the | 
two branches of the hyperbola, 
then SF — SF’ > 2a;if $ liesbe 
tween the two branches, then 
SF — SF < 2a. 

If the two axes of symmetry of 
the hyperbola are taken as co- 
ordinate axes, the co-ordinates of 
the foci F” and F are, respectively, 
(—c, 0) and (¢, 0). If M (x,y) 
is a point on the curve, the defi- 
nition of the curve given above 
may be translated into the equa- 
tion: 


Vix 
hyperbola: 
a) 


perbola. 
Two tangents may be drawn 


The chord of contact of these two tangents is the li 
in other words, the points of contact of these ta! 
definitely, and the tangents are thus the asympto 
The equations of the asymptotes are 
ay+bxr=0 
ay — bz = 0 


(2) 


The equation 


yI — v/a? = 1 
represents the conjugate hyperbola of the 
versa. Conjugate hyperbolas are so related thai 
axis of one is the conjugate axis of the other, and 


mon asymptotes. 


The tangent to the hyperbola at a point 
external angle formed vithe focal radii MF, MF’ hen i 
contact M. The chord through a focus and perpendic 
transverse axis is called the latus rectum. h 

The locus of the symmetric of a focus F of the YE centre 
respect to the tangents of the curve is the circle (F, £0 
at the other focus F’ and having for radius the La are the Pe™ 
transverse axis. The asymptotes of the rbola 
pendiculars dropped from the centre O ul 


from the focus F to the circle 
to the circle (F, 2a). 


The locus of points from which pairs of | i 
tangents may be drawn to the hyperbola is a €! 
coincides with the centre of the hyperbola and the sq 


Zo Fyr- Veo +y = 
which, after simplification, becomes the standard equation of the 


a/a — y*/b* = 1 


where b? = c? — a?; and, by analogy with the case of the ellipse 
(q.v.), 2b is taken as the length of the conjugate axis of 


the by- 


the centre O to the curve. 
eb ne at infinity; 
ngents recede m 
tes of the curve: 


i jce 
one considered, and vi 


t the transvers 
they have com- 


or of the 


M is the bisector 0 f 
int 0! 
po the 


rbola wl 


hype! 
pon the tang 


(F’, 2a), or vice versa, 


icula 
mutually perpendi ije 


rcle Bs’ oo whos? 
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radius is equal to a? — b2, 
In equation (1) above, if b = @ then that piata Dooe 


ty =a 
and the hyperbola is said to be equilateral, with major and minor 


CONJUGATA L axis 


FIG. 2.—GRAPH OF THE HYPERBOLA 


axes equal. The equations (2) above become y — x = 0, y+ 
x= 0, showing that the asymptotes of an equilateral hyperbola 
are perpendicular to each other. If those asymptotes are taken 
for co-ordinate axes, the equation of the curve takes on the form 
xy =k, k being a constant. Since this equation shows that x 
and y are inversely proportional, the equilateral hyperbola may 
be said to be the graph of two inversely proportional variable quan- 
tities, 

See also Conic SECTION; ANALYTIC GEOMETRY; ELLIPSE; 
PARABOLA; PROJECTIVE GEOMETRY. (N. A. Cr.) 

HYPERBOLIC FUNCTIONS, six functions related to the 
equilateral hyperbola in a manner analogous to the relation of 
the trigonometric functions to the circle, as explained later in this 
article. Two are usually defined by means of the exponential 
function e? as follows: 


ee 
sinh x = 2 


cosh z = FE 


The number e is the base of natural logarithms (2.71828 . -~ sy 
The remaining four functions are defined in terms of sinh x (read 
“hyperbolic sine of x”) and cosh x so that relations analogous to 
those for the trigonometric functions are obtained. The defini- 


tions are 

sinh x _ e — e7 
tah ae coshx e +e? 
1 ETEL 

se PE ioe ‘2 0) 

as tanh ¢ — e7 ( 

p Hn scone Aa 
Peche Tighe & +e" 

1 Z (x # 0) 


cshd = aes 
sinhz ¢ —€7 


The fact that ctnh x and csch æ are undefined for x = 0 is indicated 


to the right of their definitions, 
Of the six: functions, two, cosh and sech x, A 
other four are odd, These properties of the functions are ex- 


Pressed by the equations 
sinh (— x) = — sinh x 
cosh (— x) = cosh x 
tanh (— x) = — tanh x 


are even and the 


a 
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and the three that are obtained from these when the reciprocals 
of the members are taken. Four of the functions have simple 
values when the argument is zero: 
sinh 0 = tanh O = 0, cosh O = sech O = 1 
In addition to these relations there are three fundamental identi- 
ties involving the squares of the functions viz. 
cosh” x — sinh’ x = 1 
1 — tanh? x = sech’ x 
ctnh* z — 1 = csch* x 
and three important addition formulas 
sinh (x + y) = sinh x cosh y + cosh x sinh y 
cosh (x + y) = cosh x cosh y > sinh x sinh y 
tanh x + tanh y 
1 tanh x tanh y 
From these basic identities many others are readily derivable. 
They all bear the same striking resemblance to trigonometric 
identities. This is.a consequence of the fact that all identities in 
the trigonometric and hyperbolic functions are valid when the 
variables are complex and in the domain of complex numbers the 
functions are related as follows: 
sin ix=i sinh x 
cos ix=cosh x 
tan ix=i tanh « 
ctn ix= —i ctnh v 
sec ix=sech x 
csc ix= —i csch y 
If in any trigonometric identity the variables x, y, ... are 
replaced by ix, iy, . . . , respectively, and substitutions are then 
made from these equations between the two sets of functions, the 
trigonometric identity is trans- 
formed into an identity for hy- 
perbolic functions, In like man- 
ner a hyperbolic identity is 
transformed into an identity for 
trigonometric functions by the six 
relations that are obtained from 
the above six when sin and sinh, 
cos and cosh, etc., are inter- 
changed. Corresponding formu- (A) PARAMETRIC EQUATIONS OF THE 
las may have different signs in CIRCLE: AND (B) THE EQUILATERAL 
some of the terms because of the MYPERBOLA. (See TEXT) 


occurrence of i? which is —1. 
Trigonometric and hyperbolic functions of complex numbers 


may be evaluated by means of the addition formulas and the rela- 
tions between the hyperbolic and trigonometric functions. For 


example, 


tanh (x + y) = 


sin (a+bi) =sin a cosh b+i cos a sinh b 
cos (a+bi)=cos a cosh b—i sin a sinh b 
sinh (a+bi) =sinh a cos b+ cosh a sin b 
cosh (a+bi)=cosh a cos b-+i sinh a sin b 


The quantities in the right members are obtainable from tables 
for the trigonometric functions and from similar tables for the 
hyperbolic functions. Another interesting consequence of the 
relation between the two sets of functions is that, although the 
hyperbolic functions have no real period, they are nevertheless 
periodic with an imaginary period wi for tanh and ctnh x, and 
2i for the other four functions. k j 

The inverse hyperbolic sine of x is written sinh! x. It is 
defined in the usual manner as the function for which sinh 
(sinh-} x) =% is an identity in ». In the domain of reals, the 
inverse exists as a continuous, real, single-valued function for 
all real values of its argument. There are two continuous, real, 
single-valued functions for which cosh (cosh~? x)= x is an 
identity in x. One is positive-valued and the other negative. 
It is customary to denote the positive-valued inverse function 
by cosh} x, which is defined for all real values of x greater 
than or equal to 1. The other inverse function is then —cosh~" x. 
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Likewise sech x has two inverses that are continuous, real and 
single-valued ; the positive one is denoted by sech? x and the nega- 
tive one by —sech~! x. Both are defined on the interval 0 < x < 1. 
Each of the remaining three functions has one continuous, real, 
single-valued inverse defined on the real domain that is indicated 
at the right in the equations below. These equations relate the 
inverse hyperbolic functions to the logarithmic function. 


sinh z = In (x + V2* + 1) 
cosh? z = In (z + V#— 1) (x21) 
—cosh™ z = lIn (z — v — 1) (x2 1) 


tanis = 34nd t* q< 
chise jni (j> 1) 
shisni EVITE O<e51) 
-ucin s = n t=T 0<zs 0 
achir m pt VIF2 (x > 0) 
eschtz= nto Vit" «<0 


= 
For complex values of x the inverse hyperbolic functions have in- 
finitely many complex values. 

Parametric equations for the circle x? + y? = a? are x = a cos 
u,y = asin u, Likewise, parametric equations for the equilateral 
hyperbola x? — y? = a? are x = a cosh u, y =a sinh u. When 
a = 1 the variable s has, for the circle, three possible geometric 
interpretations. The usual one is the angle POQ in figure (A). 

It may also be taken as the length of the arc PQ and as twice the 
area of the sector POQP in the same figure. The latter is the 
trigonometric analogue of the geometric interpretation of u in the 
parametric equations for an equilateral hyperbola x? — y? = 1. 
For the hyperbola, u in x = cosh u, y = sinh wu is twice the area 
of the sector POQP (see figure [B]). The formulas for the deriva- 
tives, integrals and power series expansions of the hyperbolic func- 
tions are obtainable from standard mathematical tables. See also 
Triconometry: Trigonometric Functions, (R. W. Bo.) 

HYPERBOLOID, in geometry, either of two open centric 
surfaces of the second degree (conicoids, quadrics). The general 
equation of such centrics takes the form 


Ax + By? + CP =1 

where A, B, C may have four or- 
ders of signs: + + + (ellipsoid) 
and — — — (a nowhere ellipsoid, 
with no real points); the other 
two, + + — and + — —, yield 
hyperboloids of one sheet or two 
sheets. The central rectangular 
equations may be written 

e/a + y'/b* — 2*/c = 1 

and 

e/a — y*/b* — s*/? = 1 
Planes parallel to XY cut the 
hyperboloid in similar ellipses, 
x?/a? + y2/b? = 22/c2 +1, and rig. 
the hyperboloid of two sheets in sHEET 
similar hyperbolas 


2/a! y = /P 41 


likewise for sections parallel to the other co-ordinate planes. It 
is simplest to consider the limiting cases, when a = b = c. Then 
the hyperboloid 


1.—HYPERBOLOID OF ONE 


Hy- r= 
is plainly the “revolute” of the rectangular hyperbola x? — z2 = a? 
rotated round the Z-axis, each point (x, z) tracing a circle x2 + 
y? =a? +22. For z = 0, x? + y? = a? becomes the minimal cir- 
cle. The general surface (fig. 1) is found, as in the ellipsoid (¢.v.), 
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by compression (or expansion) of 
all y’s and s’s in the ratios b/a and 
c/a respectively, which yields 


v/a + y/b—/A=1 


The “revolute” has as tangent at 
œ the central cone z? + y? — 
z? = 0, which remains tangential 
in the form 


zla + 9/0? — e = 0 


after the affine transformation. 
Rotating the same hyperbola 
x? — 2? = a? around X yields the 
conoid x2 — y? —z? = a?, whose 
asymptotic cone is x? — y? — 
s? = 0. On compression (or ex- 
pansion) parallel to F or Z in the 
ratio b/a, c/a respectively, there 
results the general hyperboloid of 
two sheets 


x"/a® — y*/b* — s/d = 1 


with its asymptotic cone x*/a? — y?/b? — 2*/c® = 0 (fig. 2), 
Surfaces af the second degree are all ruled; ie., traceable bya 
right line moving in a definite way. For, combining the two equi 
tions of a line and the one of such a surface, we may eliminate two 
co-ordinates and obtain a result 
ant equation in one co-ordi 
and this equation, which is oi 
second degree, vanishes 
cally when its three coefficien 
reduce each to 0; and since the 
equations of the line have fo 
parameters, this reduction is 
sible in an infinite number 
ways; hence, there is an inini A 
number of lines lying on a coni — 
coid, like line elements forming a 
cone. In the ellipsoid and the 
hyperboloid of two sheets these 
TERRA, lines are imaginary, but in he 
hyperboloid of one sheet they are real, forming two systems 1 
line of each system meeting all lines of the other system but none f 
of its own (fig. 3). See MATHEMATICAL MODELS. Mo 
HYPERBOREANS, a mythical people intimately pcs E 
with the worship of Apollo at Delphi and of Artemis at 
They were so called under the influence of a derivation 
Boreas, the north wind; and their home was placed, rie, vail 
in Delphic legend, in a paradisal region, beyond the pe 
whither Apollo himself retired for the three months 0 4 


+ nero 
` ae ired to shorten this pen) 
They lived for 1,000 years; if any desired get koi rock 


s otus: a 
into the sea. Their names do not occur in Homer, but Ee the 
in one 0 


Theban epics. According to Herodotus, two Hyperborean me of 


| 
FIG. 2.--HYPERBOLOID OF TWO 
SHEETS (See TEXT) 1 
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FIG. 3.—LINES GENERATING A HY- 


Delos, where the maidens died and were buried. Later, bee fi 
boreans sent two more maidens, Hyperoche and serene for 
ferings to the goddess of childbirth, Eileithyia, at tha 
the journey they were placed under the escort of fi 
the people of Delos named Perpherees. But, their casions the 
livered, the maidens died at Delos; so on future o and 
Hyperboreans wrapped their offerings in wheat he z? 
quested their neighbours to hand them on, from natior oy an 
until they finally reached Delos. There may atire route of the 
Apollo-worshiping people living in the north, but thé ee 
Offerings cannot be traced with confidence farther 
Dodona. of the Hyper 
Excavation on Delos has revealed that the graves entury BC) 
borean maidens, as shown in Herodotus’ time (Sth Cea 5c, 
were actually tombs dating from the mid-2nd 
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HYPERIDES—HYPNOSIS 


See M. P. Nilsson, Geschichte der. griechischen Religion, 2nd ed., 
vol. i, pp. 380-381, 548-550 (1955); William Sale, “The Hyperborean 
Maidens on Delos,” Harvard Theological Review, 54:75-89 (1961). 

HYPERIDES (c. 390-322 B.c.), an Attic orator who figured 
prominently in the final struggle of the Athenians against Mace- 
donia. He was the son of Glaucippus, of the deme of Collytus, 
He belonged to a wealthy family, was probably a pupil of Plato 
and of Isocrates and started as a forensic speech writer. He was 
one of the ten orators of which biographies survive, dubiously at- 
tributed to Plutarch (g.v.). His defense of the courtesan Phryne 
(q.v.) is famous. From 346 to some time before 324 he firmly 
supported Demosthenes in the struggle against Macedonia. In 
the affair of Harpalus (323) he appeared as one of the ten public 
prosecutors of Demosthenes (q.v.), He had probably come to 
consider Demosthenes too tame an opponent of Alexander the 
Great. During the Lamian War Hyperides was the leader of 
the patriotic party and pronounced the funeral oration over the 
men who fell for Athens. After the Athenian defeat at Crannon 
(322), he fled but was captured and put to death by Antipater. 

In ancient times 77 speeches were attributed to him of which 
52 were considered genuine; of these only 6 survive, in frag- 
mentary state: Against Philippides (winter 336/5), For Lycophron 
(333), For Euxenippus (c. 330), Against Athenogenes (after 330), 
Against Demosthenes (323) and the funeral oration (322). Of 
these fragments that of For Euxenippus is the most complete. 

For a critical edition with French trans., see G. Colin, Hypéride 
in the “Budé Series” (1946), 

HYPERION, in Greek mythology, one of the Titans (q.v.), 
son of Uranus and Ge and father of Helios (q.v.), the sun-god. 
The name is often used as an epithet of Helios, who is himself 
sometimes called simply Hyperion. Its meaning may be “son of 
Hyperos” ; i.e., of him who is above (heaven). 

HYPERSTHENE: see PYROXENITE. 

HYPERTHYROIDISM, a medical condition of unknown 
cause characterized by excessive secretion of hormones by the 
thyroid gland, ‘The symptoms may include an elevated rate of 
basal metabolism and exophthalmos. See Tuyrow GLAND, Dis- 
EASES OF, 

HYPERTROPHY AND HYPERPLASIA are descriptive 
terms commonly used in medical terminology with no uniformly 
accepted precise meaning, They are used in both noun and ad- 
jective forms to describe changes in cells, tissues, organs and struc- 
tures. Hypertrophy generally implies excessive size of a cell, 
tissue, organ or structure, whereas hyperplasia implies an increase 
in number of cells, with no connotation of cell abnormality. These 
terms are not commonly used to describe tumours or inflammatory 
swellings, 

The causes are varied and manifold and the resultant hyper- 
trophy and hyperplasia may be within physiologic limits, but ordi 
narily some abnormal condition exists. (F.L. A. X.) 

HYPNOSIS (Hypnotism) is the term applied to a unique, 
complex form of unusual but normal behaviour which can prob- 
ably be induced in all normal persons under suitable conditions 
and also in many persons suffering from various types, of abnor- 

| psychological state with certain 


mality. It is primarily a special | 
physiological attributes, resembling sleep only superficially and 
b idual at a level of awareness 


marked by a functioning of the indiv € a 
Other than the ordinary conscious state; for convenience in con- 
ceptualization, this is called unconscious Or subconscious ai 
ness. Functioning at this special level of awareness is characterize 
by a state of receptiveness and responsiveness in which inerek 
Periential learnings and understandings can be accorded val e 
comparable with or even the same as those ordinarily given only 
to external reality stimuli. y 

When nA or in the hypnotic trance, the subject = 
think, act and behave in relationship to either ideas or real iy 
objects as adequately as, and usually better than, he can in e 
ordinary state of awareness. In all probability this a A 
tives from intensity and restriction of attention to the sated 
hand, and the consequent freedom from the ordinary consci Pa 
tendency to orient constantly to distracting, even irrelevant, ri 


ality considerations. 
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The subject is not, as is commonly and wrongly believed, with- 
out will power, or under the power of the hypnotist. Instead, the 
relationship between the subject and the hypnotist is one of inter- 
personal co-operation based upon mutually acceptable and reason- 
able considerations. Hence, the subject cannot be forced, as a 
function of hypnosis itself, to do things against his will, as is 
sometimes claimed. He can be aided in achieving possible desired 
goals, but frequent failures in hypnotherapy attest the limitations 
of hypnosis in accomplishing even wanted purposes, and extensive 
and reliably controlled studies discredit the possibilities of anti- 
social use of hypnosis. 

The history of hypnosis is as ancient as that of sorcery, magic 
and medicine, to the armamentaria of which it belonged. Its 
scientific history began in the latter part of the 18th century 
with Franz Mesmer (q.v.), a Viennese physician who used it in the 
treatment of patients, Because of his mistaken belief that it was 
an occult force, which he termed “animal magnetism,” that flowed 
through the hypnotist into the subject, he was soon discredited; 
but mesmerism, as it was named after him, continued to interest 
medical men, Extensive use was made of it by a number of 
clinicians, without adequate recognition of its nature until the 
middle of the roth century when the English physician James 
Braid (q.v.) studied its phenomena and coined the terms hypno- 
tism and hypnosis. 

Thereafter many scientifically trained men studied hypnosis, 
but not until after World War I was much progress made. This 
progress derived from the recognition of the re-educative possi- 
bilities afforded by hypnosis. World War II gave further impetus 
to its study, greatly extended its recognition and utilization and 
freed it from many of the superstitions, fears and misconceptions 
that had hampered its scientific acceptance and investigation. The 
next significant developments in the history of hypnosis occurred 
in the mid-rgsos when both the British and American Medical 
associations formally approved its medical use and discounte- 
nanced its use by the laity. At that period also was organized the 
American Society of Clinical Hypnosis, with international scien- 
tific societies. 

Hypnotic Technique.—Popular belief still ascribes signifi- 
cance to magical devices and rituals such as “making passes” or 
stroking the body, the use of “hypnotic crystals,” the “eagle eye” 
and the “hypnotic command,” all of which belong to the charlatan’s 
stock in trade, Actually, the important consideration in inducing 
hypnosis is that the subject be willing, co-operative and interested 
in learning a new experience. To such a subject a trusted op- 
erator can progressively, persuasively and repetitiously suggest 
tiredness, relaxation, eye closure, loss of interest in externalities 
and an increasingly absorbing interest in inner experiential proc- 
esses, until the subject can function with increasing adequacy at 
the level of unconscious awareness, The length of time required 
to induce a trance differs greatly with subjects and with trance 
situations, and the time spent should be in reasonable accord with 
both the importance and the specific character of the hypnotic 
work to be done. The charlatan boasts of his speed; the scientist 
considers time an important variable. ‘Thus, the dentist might 
need only a few minutes to induce the trance state requisite to 
permit a simple tooth extraction; the psychologist might need an 
hour to effect those psycho-neuro-physiological responses needed 
for a long, involved laboratory experiment; and the hypnothera- 
pist, because of his patient's needs, might distribute over a period 
of months the development of a trance state otherwise possible in 
a short period of time. 


‘Another essential element in technique—for either investigative 


tic work—is the utilization of the subject's own pat- 
eer cake and response, rather than an attempt to force 
upon him by suggestion the hypnotist's limited comprehension of 
what constitutes experiential validity for the subject. Failures 
in hypnotic experimentation and therapy often derive from treat- 
ing the subject as an automaton, expected to execute commands in 
accord with the hypnotist’s understanding, rather than as a per- 
sonality with individual patterns of response and behaviour. 
Hypnotic Phenomena.—Hypnotic phenomena differ from one 
subject to another and from one trance to another, depending upon 
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the purposes to be served and the depth of the trance. Hypnosis 
is a phenomenon of degrees, ranging from light to profound trance 
states but with no fixed constancy. There are, however, certain 
basic manifestations, the extent and clarity of which vary. Fore- 
most among these is rapport, which signifies the limitation of the 
subject’s awareness to that which is included in the hypnotic situ- 
ation. Usually the subject responds only to stimuli from the 
hypnotist, who may limit or direct the subject’s awareness or re- 
sponsiveness as is desired or needful. However, in accord with 
personality needs or the demands of the situation, the subject may 
remain in or actively establish contact with part or all of the cir- 
cumstances surrounding the trance. 

Catalepsy, another hypnotic manifestation, is properly tested 
only indirectly, since direct tests may elicit it as a responsive 
rather than as a spontaneous phenomenon, Catalepsy is a state 
of balanced muscle tonicity which permits great economy of ef- 
fort, allowing the subject to maintain postures and positions for 
unusually long periods of time. 

Suggestibility, a state of greatly enhanced receptiveness and 
responsiveness to suggestions and stimuli, constitutes the central 
phenomenon of hypnosis. It is characterized by the remarkable 
facility with which the subject can respond to either external 
stimuli or those deriving from inner experiential acquisitions. 
However, suggestions must be acceptable to the subject, and re- 
jection of them can be based upon whim as easily as upon sound 
reasons, By acceptance of and response to suggestions, the sub- 
ject can become psychologically deaf, blind, hallucinated, amnesic, 
anesthetic or dissociated, or he can develop various special types 
of behaviour regarded by him as reasonable or desirable in the 
given situation, 

The psychological processes involved are essentially those of 
vivification of memories, ideas, understandings, emotions—indeed, 
any type of experiential acquisition—so that they are experienced 
subjectively as deriving from external events rather than from 
internal processes, This is the feature of hypnosis most often 
abused by the charlatan, and it is also the feature that permits 
the greatest accomplishments in psychology, dentistry and medi- 
cine, (See also SUGGESTION.) 

A most fascinating manifestation, also of great scientific im- 
portance, is that of posthypnotic suggestion and behaviour. By 
this is meant the execution, at some later time, of instructions 
and suggestions given in a trance and intended to become a part, 
either interpolated or integrated, of a later activity. For example, 
a pregnant patient may be instructed posthypnotically to develop, 
at some future time when labour begins, an obstetrical anesthesia 
to meet the needs of childbirth. Such use of posthypnotic phe- 
nomena offers extensive opportunities for direction and guidance 
of behaviour in terms of the individual’s needs and patterns of 
response without dependency upon immediate guidance and re- 
lationships. 

Amnesia of any degree of selectiveness or comprehensiveness 
may be developed in hypnosis, either spontaneously or by in- 
struction. It may include all the events of the trance state or only 
selected items, or it may be manifested in connection with matters 
unrelated to the trance. Hypnotic amnesia is reversible; it may be 
induced, abolished, reinduced or altered by the operator or by the 
subject if adequate personal motivation develops. It is very use- 
ful in both experimentation and therapy and can be used in a 
variety of ways. For example, otherwise uncontrollable pain in 
malignant disease has been partially controlled by use of amnesia. 

Conversely, hypermnesia, an ability to remember that tran- 
scends the everyday ability is another aspect of hypnotic behaviour 
that is valuable experimentally and therapeutically. For example, 
in the trance state, the subject, by virtue of an uncritical willing- 
ness to make the effort and a freedom from inhibitions deriving 
from preformed judgments, can remember vividly long-forgotten, 
even deeply repressed experiences, recount them in extensive de- 
tail and still maintain an amnesia for them at the ordinary level 
of consciousness. This remarkable ability permits the recovery 
of memories otherwise unavailable, makes possible extensive ex- 
ploration of the experiential past, and offers opportunities for 
studies of basic processes underlying learning and memory. 


HYPNOSIS 


A striking phenomenon of the profound trance is somnambuli 
This is a state of deep hypnosis in which the subject can Pi 
the outward appearance and behaviour of ordinary awareness hy 
is able to manifest readily and often spontaneously any type of 
hypnotic behaviour within his personal capabilities, Some sible 
never achieve this state, some reach it with a minimum of ata 
It is of great value in certain specialized procedures and studies 
Experience and training are often required even to recognize the 
somnambulistic state, and even more experience is necessary to in. 
duce it readily and to utilize it adequately. 

Ordinarily all trance behaviour is characterized by a simplicity 
a directness and a literalness of understanding, action and emo. 
tional response suggestive of childhood. This is the phenomenon 
of regression, which can be enhanced so that the subject experi- 
ences a retrogressive loss of memories, learnings and responses, 
and those belonging to an earlier age are re-established. When 
developed carefully, this regression is not a re-enactment or a 
revivification of the past in terms of current understanding, but 
a restoration of previous response patterns through a process of 
amnesic loss of subsequent learning. This manifestation permits 
extensive exploration of the developmental aspects of the subject's 
experiential past. 

Dissociation, a detachment or separation of subjective from ob- 
jective values, another highly complicated phenomenon, is of par- 
ticular significance in effecting specialized learnings (for example, 
anesthesia or emotional objectivity) without arousing impeding or 
obstructing subjective reactions—the hypnotized subject, that is, 
can be made insensitive to a needle prick because the dissociation 
phenomenon prevents a subjective reaction (pain) from occurring, — 

Time distortion, first elaborated as a specific scientific concept 
in the mid-r9g4os, has proved to be useful in both hypnotic therapy 
and experimentation. It is essentially a function of speed of 
cerebration, as a result of which the passage of time is perceived 
subjectively in terms of inner experiential processes and events. 
As a consequence, time as a personal experience may be “er 
panded” or “condensed” with resulting alterations in subjective 
values and psychological and physiological functioning. 

Among other interesting hypnotic manifestations are 1c 
visual and auditory imagery, automatic writing, depersonaliza- 
tion, various types of disorientation, and acceleration or inhibition 
of physiological functions. 7 A 

Autohypnosis.—Autohypnosis, or self-hypnosis, is both poss 
ble and feasible, but it is often a sterile procedure because of mis- 
conceptions of its nature and use. Usually the autohypnotist tr | 
too hard to direct consciously the activities he wishes to take pl 
at the hypnotic level of awareness, thus nullifying the effort. val 

Acceptance of autohypnotic processes, rather than enpa 
direction of them, leads to productive results. Usually ^ 
hypnosis is best learned through supervised instruction. ed 

Related Questions.—Certain questions are repeatedly fe. 
about hypnosis. Among these is the possibility of employing ih 
nosis to commit crimes. The better scientific studies ek E 
possibility and therapeutic experience discredits it, ba protect 
pretense 


enhanced 


perimental studies, either inadequately controlled or 
situations, have resulted in pretended crimes. However, 
is not reality, nor is hypnosis an essential in pretense. earnest 

Concerning harmful effects, none have been reported Has sae 
students of long experience, but the inexperienced a sibilities: 
chair theorist are often emphatic in affirming such ie from å 
Occasionally an amateur will hypnotize a person ene for 
personality disorder and mistake the evidence of that ae 
hypnotic effects. In this connection may be mentione nosis itse! 
fulness of lay hypnosis. This derives not from the he corel 
but from the misconceptions promulgated and from t forme i | 
and disrepute that always attend dabbling by the vr ficial leae 
and exploitation by the charlatan of, any field of ben 
ing. 

Can hypnosis be induced without thi F o! 
awareness? Hypnosis is based upon willingness an de of ww, 
but this may be concealed behind a superficial ae dee seated 
ingness; similarly, superficial willingness may cone nducti -J 
unwillingness, with a consequent failure of trance x 
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< cps willingness % 
e subject’s willing n. 


HYPOCAUST—HYPOTHESIS 


trance state cannot be maintained without the subject’s consent. 
actual or implied. ; 

Then there is the question of what would happen if the subject 
could not be awakened, or if in some way the hypnotist were to be 
removed, leaving the subject in a trance state, The reply is simply 
that the trance state, being dependent upon an interpersonal re- 
lationship of mutual co-operation, would terminate upon the cessa- 
tion of that relationship. It is possible to arrange with a subject 
to remain in a trance in the absence of the hypnotist, but this is 
merely a form of continued co-operation. Occasionally a subject 
may refuse through a whim to arouse immediately from a trance, 
but this is a problem only for the inexperienced and is not sig 
nificant. 

See also references under “Hypnosis” in the Index. 


Brsriocrarny.—J. Milne Bramwell, Hypnotism: Its History, Prac- 
tice and Theory (1903; reissued 1956); L. Chertok, Psychosomatic 
Methods in Painless Childbirth: History, Theory and Practice (1959) ; 
G. H. Estabrooks, Hypnotism (1934; rev. ed. 1957) ; Lesley Kuhn and 
Salvatore Russo, Modern Hypnosis (1947); Lewis R. Wolberg, Medi- 
cal Hypnosis, 2 vol. (1948); Bernard Wolfe and Raymond Rosenthal, 
Hypnotism Comes of Age (1949). 

See also the American Journal of Clinical Hypnosis, quarterly 
1958 et seq.). (M. H. E 


HYPOCAUST, in architecture, an open space below a floor 
to allow the passage of hot air and smoke in order to heat the 
room above. This type of heating was developed to a high degree 
by the Romans who used it not only in the warm and hot rooms 
of the baths (g.v.), but also almost universally in private houses 
in the northern provinces. Many examples of such hypocausts 
exist in villa and house foundations in Roman centres in Ger- 
many and England. The usual custom was to lead the smoke 
from a hypocaust into a single vertical flue through which it 
escaped into the open air. Where greater warmth was desired, 
several flues would lead up from the hypocaust in the side walls 
of the room; at times these wall flues consisted of hollow oblong 
tiles, set close together, entirely around the room. The usual 
construction of a hypocaust consisted of a layer of tiles, two feet 
square, laid continuously in a bed of concrete for the bottom sur- 
face, Piers approximately eight inches square and about two feet 
apart were used as the supports, A floor above was made of con- 
crete or of large square tiles supporting a bed of concrete, on which 
the finished floor of marble, tesserae or mosaic was laid, 

HYPOCHONDRIASIS, a morbid mental preoccupation in 
one’s own health with a tendency to find evidence of disease from 
insignificant signs. The person may become convinced that dis- 
eases exist even though they are absent. The idea of ill-health 
relates essentially to the internal organs and predominantly to 
the functioning of the heart, gastrointestinal tract or genital struc- 
tures, Such a symptom may occur in many forms of mental ill- 
tess, It is frequently noted in hysterical anxiety and neurasthenic 
neuroses; in melancholic states, especially those of later years; 
in dementia praecox; and in the initial stages of such organic 
Psychoses as arteriosclerotic dementia and general paresis. In 
other cases hypochondriasis seems to present itself se het 
other symptom; and the assurance, based on an examination, A k 
10 physical abnormality exists usually has only a temporary tee 
on the false belief, which may lead to self-centredness, on 
and insomnia, : 
, Itis probable that the hypochondriacal type has a greater ee. 
tivity to sensations emanating from the internal organs, 15 adso 
fore more easily aware of any change that may occur, miak. an 
'S more affected by any possible alteration in their Se “a 

ny treatment naturally depends on the associated a = 
more pure manifestation of the condition, some form of Ps: 
thotherapy is indicated, but results are often TESIRI 
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and cerebral hemispheres. The pituitary a 
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Aurons, the latter forming nuclear groups te paainlbes of the 


ents, but many 
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of these findings have support from clinical observations in human 
beings. There is evidence that some of its neurons produce sub- 
stances that theoretically regulate the secretory activities of 
the anterior pituitary, as well as provide the antidiuretic and 
oxytocic (childbirth-hastening) hormones of the posterior pitui- 
tary. After certain specific hypothalamic lesions there may be 
increased appetite and obesity, while lesions in other areas of the 
hypothalamus reduce appetite. The hypothalamus is concerned in 
regulation of blood pressure, gastrointestinal activity, dilatation 
of the pupils, etc., as well as other autonomic manifestations. that 
are characteristic of emotional states. It is also concerned with 
bodily behaviour patterns of emotional type (i.e., rage and fear), 
and is at the upper end of the reticular formation of the brain 
stem, which, together with the’sensory systems, aids in maintaining 
the cerebral cortex at a level of activity consistent with conscious- 
ness. 

There is also evidence that the hypothalamus is connected with 
the rhinencephalon (an olfactory centre present in the brains of 
all vertebrates, including man) as well as with cerebral regions 
of more recent evolutionary origin. This adds weight to theo- 
retical concepts that this small region is involved in very extensive 
neural patterns concerned with the regulation of autonomic and 
endocrine activity as well as emotional expression. 

See BRAIN; ENDOCRINOLOGY; Hormones: Vertebrate; THAL- 
AMUS; see also references under “Hypothalamus” in the Index. 

(W. R. Im.) 

HYPOTHEC is a general principle of the law of Scotland, rec- 
ognized also by the law of Rome, that a security over movables 
cannot be constituted without transfer of possession of the movable 
object from the debtor to the creditor. (The law of England 
is different: thus the floating charge, so well known in English 
law, is not recognized in Scotland, since the property covered 
does not change hands but remains in the possession of the 
debtor.) 

To this general rule the law of Scotland recognizes some excep- 
tions, and most prominent among them is the “hypothec.” This 
may be described as a security constituted over movable property 
which remains in the possession of the debtor. The cases, how- 
ever, in which a hypothec arises by force of law—cases of so-called 
legal hypothec—are limited, although it is competent for the par- 
ties covered to assent by express contract to a “conventional” or 
contractual hypothec, The following paragraphs relate only to 
legal hypothecs. 

The best-known legal hypothec is that of the landlord over mov- 
ables in leased premises. Similar is that of the superior for his 
feu duty. A solicitor has a hypothec, for expenses incurred by 
him, over expenses awarded to his client by the court, His rights 
have been extended by statute to cover also property recovered in 
the action. 

Jn maritime hypothecs a ship and its cargo may be hypothecated 
by bond granted by the master—a bond of bottomry over the ship 
and a bond of respondentia over the cargo. Hypothecs, more com- 
monly called liens, also exist over a ship for seamen's wages, sal- 
vors’ claims, repairs and necessaries incurred abroad, pt yore 

e. D.G. 
HYPOTHESIS, something supposed or taken for granted, 
with the object of following out its consequences (Gr. hypothesis, 
“a putting under,” the Latin equivalent being suppositio). 

In planning a course of action, one may consider various alterna- 
tives, working out each in detail. Though the word hypothesis is 
not actually used here, the procedure is just the same as that of an 
investigator of crime considering various suspects or of a scientist 
working out various possible explanations of some set of facts, 
however different the methods used for deciding between the vari- 
ous alternatives may be. What is fundamental is the consideration 
of a supposal as if it were true, without actually accepting it as 
true. One of the earliest uses of the word in this sense was in 
geometry. It is described by Plato in the M eno (86e-87a). i 

The most important modern use is in relation to scientific in- 
vestigation. A scientist is not merely concerned to accumulate 
such facts as he can discover by observation: he wants to discover 
the linkages between facts. He is guided by some problem that 
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puzzles him; but he needs to have some clue as to what facts will 
help him to solve his problem. His best guide is a tentative 
hypothesis, which fits in with the existing body of doctrine and 
which is so framed that with its help he can deduce that under 
certain factual conditions (“initial conditions”) certain other facts 
would be found if the hypothesis were correct. 

The concepts involved in the hypothesis need not themselves 
refer to observable objects. But the initial conditions should be 
able to be observed or to be produced experimentally, and the 
deduced facts should be able to be observed. William Harvey's 
researches on the motion of the heart and blood in animals show 
how greatly experimental observation can be helped by a fruitful 
hypothesis. 

While a hypothesis can be partially confirmed by showing that 
what is deduced from it with certain initial conditions is actually 
found under those conditions, it cannot be completely proved in 
this way. What would have to be shown is that no other hypothesis 
would serve. Hence, in assessing the soundness of a hypothesis, 
stress is laid on the range and variety of the facts that can be 
brought under its scope. Again, it is important that it should be 
capable of being linked systematically with hypotheses which have 
been found fertile in other fields. 

If the predictions derived from the hypothesis are not found to 
be true, the hypothesis may have to be given up or modified. The 
fault may lie, however, in some other principle forming part of the 
body of accepted doctrine which has been utilized in deducing 
consequences from the hypothesis; or it may lie in the fact that 
other conditions, hitherto unobserved, are present beside the initial 
conditions, affecting the result. Thus the hypothesis may be kept, 
pending further examination of facts or some remodeling of prin- 
ciples. A good illustration of this is to be found in the history of 
the corpuscular and the undulatory hypotheses about light. 

Bistioorarny.—K. R. Popper, Logik der Forschung (1935); W. C. 
Kneale, Probability and Induction (1949); Richard Bevan Braith- 
waite, Scientific Explanation: a Study of the Function of Theory, Prob- 
ability and Law in Science (1953). (L. J. R.) 

HYPOXANTHINE: see PURINES. 

HYPOXIA (also called Axoxema or ANoxta) is a general 
term comprising those conditions of the body under which the 
tissues are starved of oxygen. There are four types: (1) the 
hypoxemic type, in which the oxygen pressure in the blood going 
to the tissues is too low to saturate the hemoglobin; (2) the 
anemic type in which, though the hemoglobin is fully charged, 
there is too little of it, and hence the capacity of the blood to carry 
oxygen is too low; (3) the stagnant type in which the blood is or 
may be normal but in which the quantity of blood running through 
the organ is too small; and (4) the histotoxic type in which—as the 
term suggests—the tissue cells are poisoned (for example, by cyan- 
ide) and are, therefore, unable to make proper use of the 3 

Diseases of the blood, the heart and circulation and the ing 
may all produce some form of hypoxia. 

Hypoxemia.—Apart from disease conditions, hypoxia is fre- 
quently encountered at high altitudes, either in airplanes or on 
mountains. Between the two there is this distinction—the aviator 
reaches the rare air suddenly, the mountain climber gradually. 
Moreover, the aviator reaches it without physical effort, the moun- 
tain climber usually as the result of considerable muscular effort. 
For these reasons the symptoms from which the two classes suffer 
are different. 

The airman loses his faculties if he goes too high. This may 
amount merely to a loss of judgment or manipulative power, or it 
may extend to complete loss of consciousness. Because the brain 
symptoms are the first and most baffling, the use of some system to 
maintain oxygen pressure is universal in high-flying aircraft. 

A person traveling to a high altitude suffers from a somewhat 
different series of symptoms comprising the condition known as 
mountain sickness, or, in the Andes, seroche. This may occur at 
about 14,000 ft. (i.e., at approximately the altitude of the Cerro 
de Pasco mining district in Peru or of Pikes Peak in Colorado). 
The symptoms usually appear a few hours after arrival, fre- 
quently during the night. They are generally a selection from 
the following: (1) symptoms of the brain—headache, lassitude, 
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fatigue, sleeplessness, visual and auditory impairment and 
depression—symptoms very much like those of an acute attack 
of migraine; (2) cardiac symptoms—pain in the chest, palin 
sinus arrhythmia (é.e., irregularity of heart beat); (3) cinoo 
symptoms—cold hands and feet, blueness, throbbing; (4) respi 
atory symptoms—shortness of breath on exertion, change 
tern of breathing, sighing; (5) gastrointestinal symptoms—na w 
vomiting, anorexia. After a residence of two or three days me 
acute symptoms usually pass off—that is, the subject becomes 
acclimatized—but no amount of acclimatization makes the human 
frame at 14,000 ft. as efficient as at sea level, Persons born and 
raised at this altitude approach sea-level efficiency, but visitors, no 
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matter how long their stay, probably never reach the performance 
of which they are capable at lower altitudes. 

The hurtful results of ascent to high altitudes, whether on a 
mountain or in an aircraft, are governed by condition of the blood. 
The processes of oxidation on which life and health depend take 
place within the tissues of the actual organs concerned—the 
the brain, the muscles, the glands, etc. Of these, undoubtedly the 
most vulnerable is the brain, It not only carries out the processes 
of thought but governs the condition of the rest of the body; ‘a 
the rate of the pulse, the depth of respiration, etc. Therefore z 
study of the conditions that produce trouble at high altitudes vi 
solves itself into a study of the adequacy of the oxygen supply 
the brain. ‘ ood 

Oxygen is transported from the lungs to the brain by the eth 
The hemoglobin or red pigment has the ability to form & i 
compound with oxygen, Of each roo g. of hemoglobin leaving 
lung, the number of grams that transport oxygen depends nike it 
pressure of oxygen in the alveoli (air cells of the lung), wel an 
turn depends upon its pressure in the air. Oxygen at any her the 
is 21% of the local atmospheric pressure, hence the higher +. 
aie ascends the lower will be the oxygen pressure 1 
cells of his lungs. i 

At ordinary atmospheric pressures the oxygen pressure 1 ad 
cient nearly to saturate the hemoglobin. s ts 

Acclimalisation. —The human body is able to make ae k 
to a hypoxic condition provided it is not too severe. ie hypo 
justments are best understood in relation to hypoxem! 
most simply seen in ascent to altitude. Some of 
to hypoxia begin the moment the ascent from sea 1 in 
others appear as the height or the duration of eo 
Adaptation enables the organism to withstand bette e 
the hypoxic condition. There are persons in peis work in 
who have their homes at 17,500 ft. altitude and W! O aptation 
mines at 19,000 ft. In these persons the process of Ada ja they 
gone more or less to its completion, and it can Tt is e 
are well acclimatized to their hypoxic environment. dual adjust 
that the Andean residents represent not only an NC” tion of 
ment but also represent the nearly complete acclimal 
People. Set toms 
In the process of acclimatization the disturbing ae 
exposure to hypoxia disappear as the acclimatization 
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plete. The latter state is characterized by a few simple properties: 
a normal appetite and with it the maintenance of growth in the 
immature and stable body weight in the adult; a normal re- 
productive capacity; and finally, the general well-being common 
to all healthful living. 

In the adjustment to hypoxia of altitude, and in those illnesses 
associated with hypoxia, processes are set into motion that even- 
tually raise the low oxygen pressure of the body tissues to more 
compatible levels. The ventilation of the lungs in breathing be- 
comes more effective as acclimatization develops, and this, directly 
or indirectly, involves the kidneys, the adrenals and the nervous 
system. Even before ventilation increases, the heart is required 
to pump more blood in order to compensate for the lower tension 
of oxygen in the blood. As the respiratory adaptation proceeds, 
the demands on the heart and circulation diminish, but whenever 
the demand on the body is increased, as in exercise, the circulatory 
system has a heightened capacity. Part of the latter apparently is 
due to an improved distribution of blood to the tissues consequent 
to either an increase in the calibre of the small vessels or an in- 
crease in their number or both, 

One of the earlier adjustments to hypoxia is the increase in the 
oxygen-carrying compound of the blood—hemoglobin. Low oxy- 
gen tension stimulates the red bone marrow (the blood-making 
tissue) to heightened activity, resulting in increases in the number 
of circulating red blood cells with their hemoglobin. The end 
result is that each millilitre of blood can carry more oxygen than 
it did before, and therefore compensate for the deficient oxygen 
supply. 

The average number of red blood corpuscles in each cubic 
millimetre of blood at various altitudes is given by Maj. R. W. 
G. Hingston (1924 Mt. Everest expedition) for the people living 
on the Pamir plateau; 


Altitude (in 000 ft.)....... 7 8 xa © 25.6 18.2 
Red corpuscles (in 000,000 
per cu.mm. of blood)....4-5 6.0 68 7.8 8.3 


The increased ventilation of the lungs, mentioned above as one 
of the early adjustments to hypoxemic hypoxia, causes the pressure 
of oxygen in the lungs to rise. Concomitantly the carbon dioxide 
in the lungs is blown off at a rate greater than normal, and as a 
consequence the carbon dioxide pressure in the lungs falls. This 
in turn reduces the carbon dioxide pressure in the arterial blood, 
which lowers the hydrogen ion concentration. 
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Since the normal stimulation to breathing is derived from nor- 
mal carbon dioxide pressure and hydrogen ion concentration in the 
blood, the stimulation due to the hypoxia will be less effective. 
However, as the duration of exposure to hypoxia continues, the 
kidneys secrete increased quantities of alkali in the urine, so that 
the hydrogen ion condition of the blood is gradually returned to 
normal. The hypoxic stimulation of breathing then becomes more 
effective, so that the lung ventilation is increased and the oxygen 
pressure heightened. 

The above points are illustrated in fig. 2, On the left the lines 
trace the course of the oxygen pressure in the lungs with ascent to 
increasing altitude. It is apparent that for the higher altitudes, 
particularly, the oxygen pressure in the lungs is increased by the 
heightened lung ventilation in those acutely exposed (compare 
line B with line C). It may be seen also that for these same 
altitudes the acclimatized person (line A) has a still higher oxygen 
pressure. The pressure of oxygen in the arterial blood is quite 
dependent upon that in the lungs. The respiratory adaptation just 
outlined ensures that the supply of oxygen to the working tissues 
of the body is improved as the process progresses. 

The lines on the right of fig. 2 (D and E) illustrate that ascent 
can be made to much higher altitudes while breathing 100% oxy- 
gen rather than air. Advantage was taken of this fact by the mem- 
bers of the British Everest expedition in 1953—indeed it made 
possible the reaching of the peak. 

Lines D and E also show that the altitude to which ascent can be 
made by the use of auxiliary oxygen is definitely limited. The 
lung oxygen pressure (approximately 4o mm. Hg) is about the 
same at 44,000 ft. breathing oxygen as it is at 17,000 ft. breathing 
air. In the unacclimatized person either exposure is hazardous 
because the alveolar oxygen tension is so low. 

For airmen who must ascend to altitudes above 44,000 ft, pres- 
surized cabins or suits must be used to provide sufficient air and 
oxygen pressure. 

Anemic Hypoxia.—In this condition there is too small a 
quantity of functional hemoglobin in the blood to supply the 
oxygen needs, (1) The most obvious form is anemia in which the 
actual quantity is too small (see Anemia). In severe anemia, 
such as pernicious anemia, the red blood cells may be so reduced in 
number that the normal complement of oxygen cannot be carried. 
(2) After severe bleeding there may not be enough blood in the 
body to support its needs adequately. Under such circumstances 
the body makes the effort to maintain the blood supply to the 
brain; other organs are in a measure denied their share. In other 
areas of the body there is a general narrowing of the vessels 
(vasoconstriction) that brings this about. 

Three important conditions exist in which the hemoglobin 
present is temporarily put out of action: carbon monoxide (coal 
gas) poisoning, methemoglobinemia and sulfhemoglobinemia. Of 
these the first two are the most important. 

Carbon monoxide is found in many gases other than coal gas. 
It is a frequent source of danger in underground mines of all 
kinds. Incompletely combusted gases, particularly those from the 
exhaust of internal-combustion engines, have been a cause of 
numerous fatalities. 

Most cases of accidental carbon monoxide poisoning, however, 
are due to poorly adjusted, unflued space heaters, which can pro- 
duce fatal concentrations of carbon monoxide from the incomplete 
combustion of gas which contains none. 

In order for a person to lose consciousness, over half of all the 
hemoglobin in the body must be united with carbon monoxide, 
thus preventing oxygen transport, A concentration of less than 
0.1% of the gas in the atmosphere can bring this about. (See fig. 3, 
based on the observations of John Scott Haldane.) However, 
the absorption of an absolute volume of about 500 c.c. of ba 
monoxide is required; this will take perhaps 60 minutes. 4 
effect on different persons varies greatly, but speaking in Si 
terms a saturation of 30% to 40% means a headache payans 
50% to 60% means unconsciousness and 75% saturation is prob- 
ably fatal. 5 

Carbon monoxide in 
air free from the gas is 


the blood is gradually eliminated when 
breathed, and is eliminated at a much 
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PERCENTAGE OF CARBON MONOXIDE IN AIR 

FIG, 3.—PERCENTAGE OF CARBON MONOXIDE IN THE AIR WHICH, IF 
BREATHED INDEFINITELY, IS CAPABLE OF SATURATING THE BLOOD TO ANY 
GIVEN DEGREE 


greater rate when pure oxygen is inhaled. If a subject has been 
exposed to a dangerous concentration of carbon monoxide, but 
recovers consciousness, some cells in the brain may have sustained 
irreparable damage, and, depending upon the amount of cellular 
destruction, he may later experience noticeable changes in per- 
Sonality or suffer a grave mental disorder. (See also Carson 
MONOXIDE POISONING.) 

‘Methemoglobinemia is another condition in which a part of 
the hemoglobin is thrown out of action. The simplest form is 
produced by the inhalation of aniline, volatile nitrites, nitro- 
benzene, etc., causing a conversion of oxyhemoglobin into 
methemoglobin (which has no respiratory value) within the blood, 
with injury to the corpuscles. The conversion is only temporary 
if the impure air ceases to be inhaled and if the poisoning is not 
too severe. Some other drugs such as chlorates and bromates in 
addition to producing methemoglobin in the blood also cause an 
actual destruction of red blood cells, which is a much graver 
condition. 

Sulfhemoglobin is still another form of hemoglobin which is 
inactive as an oxygen carrier. Sulfhemoglobinemia may occur 
with the administration of acetanilide, sulfanilamide and other 
rrr derivatives. Occasionally it may even occur spontane- 
ously. 

Stagnant Hypoxia—This may be general or local. If general, 

it may result from very different causes: (1) In cases of heart 
disease, the heart may be unable to pump the blood around the 
body at the required rate. (2) In cases of impairment of venous 
return, the back pressure may prevent the blood from circulating 
as it should. (3) Following severe abdominal wounds or surgical 
operations that have entailed considerable exposure of the internal 
organs, a condition known as surgical shock may supervene. The 
circulation of the blood is greatly reduced, and the tissues, there- 
fore, are not supplied with sufficient oxygen. In the conditions 
mentioned the difficulty lies in the fact that the blood moves so 
slowly (or not at all) that practically all the oxygen leaves the 
blood, and there is not enough freshly oxygenated blood flowing 
along to sustain the tissues. 

Local stagnant hypoxia may be due to any condition that re- 
duces or prevents the circulation of the blood in any area of the 
body. Examples of this condition are Raynaud’s disease and 
Buerger’s disease, which restrict circulation in the extremities; 
the application of a tourniquet to control bleeding; ergot poisoning; 
and exposure to cold. 
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Histotoxic Hypoxia.—tIn this case the body cells are unable 
to use the oxygen, although the amount of oxygen in the blood ma, 
be quite normal and under normal tension. Although char 
istically produced by cyanide, theoretically any agent that de- 
presses cellular respiration may cause it. Some of these agents are 
narcotics, alcohol, formaldehyde, acetone and certain anesthetic 
agents. This form of hypoxia has, perhaps, somewhat less clinical 
significance than do the others; nevertheless, fatal Poisonings by 
some of the above-mentioned agents are not uncommon, ~ 

Buntsocrarny.—E. J. Van Liere, Anoxia, Its Effect on the. ody 
(942) 5 E. C. Hoff and J. F. Fulton (comps,), Bibliography of Avialig 
Medicine (1942), Supplement by Phoebe M. Hoff C b 
Hurtado, et al., “Influence of Anoxemia on Hemopoietic Activity)" 
Int. Med., 75:284-323 (1945) ; C. Monge, Acclimatization im the Andes 
(1948) ; J. C. Stickney and E. J. Van Liere, “Acclimatization to Low 
Oxygen Tension,” Physiol. Rev., 33:13-34 (1953); Handbook of Re 
spiratory Fhysiology (1954) ; Bryan Matthews et al., “A Discussion 

e Physiology of Man at High Altitude," Proc. Roy. Soc, Ser. B aL 
143 (1954). (ESV LyX) 

HYPSIPYLE, daughter of Dionysus’ son Thoas, king of the 
island of Lemnos. She became queen after the women, cursed by 
their husbands’ infidelity for their neglect of Aphrodite’s cult, had 
murdered all the males except her father, whom she hid, The 
Argonaut Jason became her lover and she bore him two sons, 
Later, pirates sold her to Lycurgus, king of Nemea, whose son, 
Opheltes, she nursed. The infant was killed by a poisonous snake 
while she was guiding the expedition of the Seven Against Thebes 
to water, Her sons, sent by Dionysus, rescued her from the en- 
suing danger, and the Nemean games were instituted in-m 
of the dead child, A fragment of a tragedy, Hypsipyle, by Bi 
ripides survives. (D. E.W. W.) 

HYPSOMETER, an instrument for measuring heights; one 
type, used to estimate elevation at mountainous altitudes, employs 
the principles that the boiling point of a liquid is lowered by di 
minishing the pressure and that the barometric pressure varies with 
the height of the point of observation. This type is also used in 
barometry (see Barometer: Chief Types of Barometers). The 
instrument consists of a cylindrical vessel in which the liquid 
(usually water) is boiled, surmounted by a jacketed column 
through which the vapour circulates around a shielded thermom- 
eter. Other hypsometers, operating on the principles of trianguli: 
tion, are used to determine the heights of such objects as trees: 

HYRACOIDEA, an order of small hoofed mammals (ur 
gulates), usually called hyraxes or dassies, and including the eon 
(coney) of the Bible. They are zoologically far removed from 
pikas and certain rabbits that are often called conies. 

“rock rabbit,” also sometimes used for both pikas and h jd 
is misleading for the hyraxes, which are neither rabbits nor 
sively rock dwellers. 

Hyraxes, with their plump, pointed heads, s 
tively short, slender legs and squat, almost tailless cal 
much more like rodents than ungulates. But their an ea in 
shows they are related to the hoofed mammals. They ete 
Africa south and east of the Sahara and in extreme idae) “which 
Asia. The order contains one living family (Procavia? includes 
may be divided into two genera. One, the genus Praca hills 
the ground-living forms, especially characteristic of fissures 
and mountains up to about 10,000 ft., living in holes me, is COT 
among the rocks. A second, similar genus, Dendrohyron, , the 
fined to Africa; the species are almost entirely tree Jes in te 
only true arboreal hoofed mammals. They live in hol species, 
and move readily along the trunks and branches; eee All 
however (the subgenus Heterohyrax), live amond surfaces WY 
species climb easily, clinging even to almost verti 3 
the pads on their feet. sarities that O° 

The hyraxes have numerous structural peculiari orma} adult 
tinguish them sharply from any other mammals. Tee 
dental formula is: incisors 4, canines $; premolars i. per of 
(the upper and lower figures in each case refer to one side Ú 
teeth in the upper and lower jaws, respectively, ° a semici 
the mouth). The upper incisors are large, curv’ ae jike 
longitudinally, and grow continuously throughout d molars ef 
of rodents: Canines are absent. The premolars an a ungulates 
in pattern surprisingly like those of some of the typ! 
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especially the rhinoceros. The dorsal and lumbar vertebrae are 
unusually numerous (up to 30 in Procavia). On both front and 
hind feet the three middle toes are well developed. On the fore- 
feet the other two toes are also present, although the first is much 
reduced; on the hind feet the first toe is absent, the fifth vestigial. 
The hoof of the inner (second) toe of the hind foot is clawlike, 
but on all the other toes the hoofs are normal, although small. The 
wrist bones are arranged serially, the individual bones generally 
coming in contact with only one bone of the opposite row—an 
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arrangement typical of the most primitive extinct ungulates but 
lost in the more specialized modern forms. The alimentary canal 
is unique in having a pair of large sacs (caeca) opening into the 
large intestine some distance below the usual one at the junction 
of large and small intestines. There is a gland on the back marked 
by light hair. 

The relationships of the hyraxes are doubtful. The numerous 
resemblances to the rodents are all superficial and the fundamental 
characters indicate affinities with the ungulates, but these affinities 
must be distant so far as any living forms are concerned. In addi- 
tion to their many very primitive characters, the hyraxes show 
some special resemblances to primitive or extinct members of 
several orders, particularly the Proboscidea, Perissodactyla, some 
Condylarthra (Meniscotherium) and the peculiar South Ameri- 
can fossil ungulates. These resemblances suggest that the group 
is an ancient and unprogressive offshoot derived from the ungulate 
stem at a time when the modern groups of ungulates were not 
well differentiated. FOL Ms 

Fossil Hyracoidea.—Numerous known extinct hyracoids indi- 
cate that the group was formerly much more diversified. Ten 
extinct genera are recognized, ranging through a long period of 
geological time. They come chiefly from the Oligocene of Egypt, 
approximately 30,000,000 years ago, and the more recent Miocene 
of east and southwest Africa and the Pliocene of Greece. The 
earliest forms are characterized generally by having a full comple- 
Ment of teeth, 13, C4, P4, M3. with the last molars relatively 
larger than in recent forms. In some cases, for instance Genio- 
hyus from Egypt, the skull was strikingly elongated. Most of 
these extinct forms were larger than the recent hyraxes, and some, 
Such as species of Megalohyrax or Titanohyrax from Egypt or 
niohyray from Greece, were relatively oer largest perhaps 
avin, i dern horse. See UNGULATE. 

g been as big as a mo (G.G. 81; Jo. E. H) 
HYRAX: see HYRACOIDEA. - 
HYRCANIA, the name of two places known from ancient 


history, j 
1. Hyrcania was an ancient district of Asia, called Varkana 
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(“Wolf’s land”) in Old Persian, lying southeast of the Caspian 
sea. According to Arrian, its capital was Zadracarta (Astrabad, 
modern Gurgan). It formed part of the Median, Achaemenid, 
Seleucid and Parthian empires. Under the Achaemenids it was at 
certain periods administered as an independent province, an ar- 
rangement followed by the Seleucids, and at others joined with 
Parthia, In the list of Persian satrapies given by Herodotus, the 
Paricanians, who with the Medes and Orthocorybantes (Saka 
Tigrakhauda) formed the tenth satrapy, may be the Hyrcanians. 

2. The second Hyrcania was a town in Lydia said by Strabo to 
have derived its name from a colony of Hyrcanians settled there 
by the Persians. (J. M. M.-R.) 

HYRCANUS (Yrcanos), a Greek surname, of unknown 
origin, borne by several Jews of the Maccabaean period (see 
MAccaseEEs). 

Joun Hyrcanus I, high priest and king of the Jews from 135 to 
104 B.c., was the youngest son of Simon Maccabaeus. In 137 B.c. 
he, with his brother Judas, commanded the force that repelled the 
invasion of Judaea led by Cendebeus, the general of Antiochus VII 
Sidetes. On the assassination in 135 of his father and two elder 
brothers by Ptolemy, governor of Jericho, his brother-in-law, 
Hyrcanus succeeded to the high priesthood and the supreme au- 
thority in Judaea. While still engaged in the struggle with 
Ptolemy, he was attacked by Antiochus with a large army (134) 
and compelled to shut himself up in Jerusalem. Peace was secured 
at last on condition of a Jewish disarmament and the payment of 
an indemnity and an annual tribute. He confirmed the alliance 
his father had made with Rome, and at the same time availed 
himself of the weakened state of the Syrian monarchy under 
Demetrius II to overrun Samaria, and also to invade Idumaea, 
which he completely subdued. About 109 B.C. his sons took Sa- 
maria and by his orders razed it to the ground. He died in 104 
and was succeeded by Aristobulus I, the eldest of his five sons. 
The external policy of Hyrcanus was marked by considerable 
energy and tact, and, aided by favouring circumstances, was so 
successful as to leave the Jewish nation in a position of great 
independence and influence. 

Jonn Hyrcanus II, high priest from 76 to 40 B.C., was the 
eldest son of Alexander Jannaeus by his wife Salome Alexandra, 
and was thus a grandson of the preceding. When his father died in 
76 he was appointed high priest, and on his mother’s death in 67 he 
claimed the succession to the supreme civil authority. After a 
troubled reign of three months he was compelled to abdicate both 
dignities in favour of his more ambitious younger brother Aristo- 
bulus II, In 63 Pompey restored him to the high priesthood, 
with some semblance of supreme command, He was soon again 
deprived of his office by the arrangement of the proconsul Ga- 
binius, according to which Palestine was in 57 B.C. divided into 
five separate circles. For services to Caesar after the battle of 
Pharsalus he was again proclaimed high priest and ethnarch in 
47 B.C., Antipater of Idumaea, however, being at the same time 
made procurator of Judaea. In 42 B.C. he was practically super- 
seded by Antony’s appointment of Herod and Phasael to be 
tetrarchs of Judaea; and in 40 he was taken prisoner by the 
Parthians, deprived of his ears that he might be permanently 
disqualified for priestly office, and carried to Babylon. He was 
permitted about 36 B.C. to return to Jerusalem, where on a charge 
of treasonable correspondence he was put to death in 30 B.C. 

See H. Graetz, History of the Jews, vol. ii (1956). 

HYSSOP (Hyssopus officinalis), a garden herb belonging to 
the mint family (Labiatae), formerly cultivated for use in domes- 
tic medicine. It is a small perennial plant about two feet high with 
slender, quadrangular, woody stems; narrowly elliptical, pointed, 
entire, dotted leaves, about one inch long and one-third inch wide, 
growing in pairs on the stem; and long terminal, erect, half- 
whorled, leafy spikes of small violet-blue flowers, which are in 
blossom from June to September. Varieties of the plant occur 
in gardens, with red and white flowers, also one having variegated 
leaves. The leaves have a warm aromatic bitter taste and owe 
their properties to the presence of a volatile oil. f ai 

Hyssop İs a native of the south of Europe, ranging erki 0 
central Asia, and has become naturalized in North America trom 
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Maine to Ontario and southward and also on the Pacific coast. 
A strong tea made of the leaves, and sweetened with honey, was 
formerly used in lung and nose and throat affections, and externally 
on bruises. 

The hedge hyssop comprises herbs of the genus Gratiola, which 
belong to the family Scrophulariaceae, and are native of marshy 
lands throughout Eurasia and North America. G. officinalis, of 
Europe, has smooth, opposite, entire leaves, but the stems are 
cylindrical, the leaves twice the size of the true hyssop, and 
the flowers solitary in the axils of the leaves and having a 
yellowish-red veined tube and bluish-white limb, while the capsules 
are oval and many seeded. The herb has a bitter, nauseous taste, 
but is almost odourless. In small quantities it acts as a purgative, 
diuretic and emetic when taken internally. When growing in 
abundance, as it does in some damp pastures in Switzerland, it be- 
comes dangerous to cattle. 

The hyssop ('ezob) of Scriptures, a wall-growing plant used in 
the ritual cleansing of lepers (Lev. xiv, 6, 7), is not Hyssopus 
officinalis, which is not a native of Palestine. The most probable 
opinion is that it was a species of caper (Capparis spinosa), but 
it may have been a species of savory (Satureia thymus), a plant 
of very frequent occurrence in Syria and Palestine, whose smell, 
taste and medicinal properties are similar to those of H. officinalis. 

HYST. the Greek form of the Old Persian Vishtaspa. 

1, Hystaspes (Gushtasp in later Persian tradition), son of 
Aurvataspa (Lohrasp), of the Naotara family, was the protector 
and follower of Zoroaster and is therefore to be dated to the 7th- 
6th century 8.c. He was a local ruler (kavi) in a country called 
in the Avesta (the Zoroastrian bible) Aryana Vaejah, which may 
have been a Greater Chorasmian state abolished by Cyrus II of 


2. Hystasres, son of Arsames and father of Darius I of Persia. 
According to Herodotus, he was governor of Persis under Cyrus II 
and Cambyses and accompanied the former king on his last cam- 
paign against the Massagetae in 530 s.c. When Darius seized the 
throne in 522 ».c., Hystaspes was governor of Parthia and 
Hyrcania, where, as recorded in the Bisitun inscription, he sup- 
pressed a revolt in 521 s.c. Despite the difference in genealogies, 
his identification with Hystaspes, the protector of Zoroaster, is 
assumed by Ammianus Marcellinus and some modern authorities. 

for the first Hystaspes, W. B. H. Henning, Zoroaster; Politician 
or Wi Doctor?, pp. 42-43 (1952). (J. M. M.-R.) 

HYSTERECTOMY, the operation of removal of the uterus. 
It may be total or subtotal. The cervix is not removed in the 
subtotal operation but is removed in the total operation. Total 
Operation is the more usual one. See GYNECOLOGY. 

(R. W. TeL.) 

HYSTERESIS, in physics, is a lag in response to changing 
forces based on such energy losses as those resulting from internal 
friction in a material, device or system. Thus, the elongation 
and contraction of metals tend to lag behind applied changes in 
stress. Magnetic hysteresis is a commonly offered example of the 
phenomenon. Ifan unmagnetized iron bar be subjected to a grad- 
ually increasing magnetizing force, and the corresponding values 
of the magnetic induction (flux density) in the iron be determined, 
then on plotting the magnetizing . 
force against the induction a 
curve OBC is obtained. If now 
the magnetizing force is gradually 
decreased to zero and the values 
of the magnetic induction de- 
termined, it will be found that 
the curve obtained does not coin- 
cide with OBC but takes the form 
CD. If now the direction of the 
magnetizing force is reversed, 
DEF is obtained, and decreasing 
the magnetizing force again to | 
zero, reversing, and increasing 
will give the curve FGC. It will 
be seen from a study of the com- 


plete curve that the magnetic in- HYSTERESIS CURVE 
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duction (flux density) lags behind the magnetizing force, Itwas 
to this property of magnetic materials that J. A. Ewing gave 
name hysteresis. See MacnetisM: The Magnetization ae 
HYSTERIA is a term applied to a type of psychiatric T 
order in which a wide variety of sensory, motor or pe 
turbances may occur. Tt is classified as a psychoneurosig: and 
is not dependent upon any known organic or structural patho Br 
The term is derived from the Greek Aystera, meaning “uter? 
and reflects the ancient notion that the disorder was the result 
of disturbances in uterine functions. Actually, hysterical symp. 
toms may develop in either sex and may occur in children and 
elderly people, although they are observed most commonly in early 
adult life. ie 
Hysteria, in pure form, seems to occur more often among the 
psychologically naive than among sophisticated persons. Studies 
have indicated that hysterias tend to be commoner in persons in 
the lower ranges of intelligence than among those in the higher 
ranges. There is reason to believe that the incidence of hysteria 
has been diminishing over the years in England and America, 
probably because of cultural factors that include increasing psy- 
chological sophistication, diminishing sexual prudery and inhibition 
and a less authoritarian family structure. Cases of classical hys- 
teria, like those so often described by roth-century clinicians, 
have become rare, Most psychoneuroses in actual clinical pra 
tice are apt to be “mixed” forms in which hysterical ones 
may be found interspersed with other varieties of neurotic dis- 
turbances, Isolated hysterical symptoms may occur in psychotic 
disorders also. ah) 
Manifestations.—The sensory and motor manifestations of 
hysteria take many forms and are designated as conversion re- 
actions, in line with the theory that in such instances the under- 
lying anxiety has been “converted” into a physical symptom. 
Sensory disturbances may range from paresthesias (‘ 
sensations) through hyperesthesias (hypersensitivity) to complete 
anesthesias (loss of sensation), They may involve the total skin 
area or any fraction of it, In medieval times, and as lateas theend 
of the 17th century, the finding of small discrete areas of anesthesia 
on the body of a person was considered to be definite proof that 
the person was a witch. Hysterical sensory disturbances gener 
do not follow any anatomic distribution of the nervous system. 
Thus, in “glove” or “stocking” anesthesias, the patient feels no 
sensation in the parts of the limbs corresponding to those ¢ he 
by gloves or stockings, but such sensory loss aaa ne p 
distribution of ific nerve pathways. Similarly, i 3 
hemianesthesia co of sensation over half the body), eed 
feeling area stops abruptly at the midline, while in og a is 
anesthesias the transition from anesthetic to normal eal 
gradual and does not terminate at the midline. Other hyster 
sensory disturbances may encompass the special 
hearing, taste or smell; or they may involve the expt 
severe pain for which no organic cause can be determin ors, tt 
Motor symptoms vary from complete paralysis to,trem instan 
contractures or convulsions (hystero-epilepsy). Tn eal dy revel 
neurological examination of the affected part of the bo ‘and not- 
an intact neuromuscular apparatus with normal ae psy the 
mal responses to electrical stimulation. In hyster cal active 
electroencephalogram reveals essentially normal eeri iher 
ity of the brain, even at the height of the convu” origin at? 
motor disturbances which are at times hysterical E hiccougt: 
loss of speech (aphonia), coughing, nausea, vomiting ; 
ing. class 
Psychic symptoms may be equally varied and are ust igs 
fied under the broad heading of dissociative reac er who bel 


ia, in-whi is unable to remembe 
of amnesia, in which the person is apc to ore striking i 
ths or even pt- 
ely new ae 


walking (somnambulism) is also considered to be fi cases Of 

dissociative reaction, as are also the occasional drama’ 

multiple personality. 
Causation.—Numerous theori 
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count for hysteria. Prior to the work of Pierre Janet (q.v.), most 
clinicians believed it to be an essentially physiological disturbance. 
Janet, however, considered it to be a mental malady which he at- 
tributed to an inherent weakness in the capacity of the personality 
to synthesize or integrate experiences. As a result of this, he 
believed, certain ideas became split off from the personality, and 
in this “dissociated” state produced the hysterical symptoms. 
Janet’s theory failed to explain, however, why a patient develops 
a particular symptom in preference to any other. The most fruit- 
ful explanation for hysterical phenomena came from Sigmund 
Freud (q.v.), the founder of psychoanalysis. Both the method 
and theory of psychoanalysis were derived largely from Freud’s 
study and treatment of hysterical patients. Freud advanced the 
theory that all psychoneuroses are the result of conflict between 
unconscious wishes and prohibiting forces within the personality. 
The unconscious wishes are generally concerned with sexual im- 
pulses (Freud’s concept of sexuality embraced all impulses con- 
cerned with biological pleasure) or aggressive ones. The forbidding 
or repressing forces are the result of internalizations (introjec- 
tions) of parental or surrogate parental attitudes, which make the 
person experience anxiety in the presence of the forbidden im- 
pulse. In anxiety states this anxiety is felt by the person but he is 
not aware of its origin. In anxiety hysteria (phobia) the anxiety 
is “displaced” from its original, unconscious source to some other 
object, which then becomes the apparent source of the anxiety. 
In conversion hysteria, according to Freud, the anxiety is “con- 
verted” into a somatic symptom. This would explain the apparent 
lack of anxiety, la belle indifference, which characterizes many hys- 
terical patients. The exact mechanism by which this conversion 
takes place is uncertain. The specific form taken by the hysterical 
symptom was attributed by Freud to the particular nature of the 
unconscious conflict situation. The symptom may express in dis- 
guised form either the repressed impulse, the repressing counter- 
force or a compromise between the two. Thus, a hysterical 
convulsion might be a symbolic expression of a forbidden sexual 
wish, a hysterical paralysis the manifestation of self-punishment 
for a hidden aggressive impulse, or a hysterical contracture the 
fusion of the wish to carry out some forbidden act with the counter- 
impulse which is prohibiting it. 4 
In general it may be said that the symptoms of hysteria repre- 
sent reactions to stress. They are apt to appear during life situ- 
ations involving stress, and sometimes disappear spontaneously 
after the stress subsides, With his symptom the person is often 
expressing in “body language” his reaction to an intolerable life 
situation. Thus hysterical vomiting may be saying, “I cannot 
stomach this any longer”; hysterical blindness, “I cannot bear 
to see what is going on”; hysterical false pregnancy (pseudo- 
cyesis), “I wish to have a baby,” etc. Often the hysterical symp- 
tom may serve the person as a justification for avoiding certain 
responsibilities or for controlling and manipulating the people in 
his life. This is sometimes referred to as the secondary gain of 
the illness. 5 
The question of why a person develops one type of neurosis 

rather than another is one of the major unsolved problems of 
Psychiatry. It is probable that multiple factors, including con- 
stitutional ones, are involved. Freud believed that hysterical dis- 
orders originated in conflicts which developed in the so-called 
Oedipal period of personality development (ages three to five), 
and were due to failure adequately to resolve the Oedipus complex 
based on love for the parent of the opposite sex and rivalry with 
the parent of the same sex). Although it is undoubtedly true that 
such factors can be found to be present in most hysterics in our 
Culture, subsequent studies have indicated that this formulation is 
probably too narrowly based. There is reason to believe that, in 
many hysterics, the first roots of the personality disturbance date 
ack to an even earlier period, the pre-Oedipal, when the a 
Security system of the young infant is taking form within the 
Matrix of the primal parent-child interrelationship. Given a ae 
tain kind of constitutional predisposition, it would appear. 
Some children, feeling unloved or insecure in their early Dae 
ments, gradually develop the kind of personality structure ti al 
later, under conditions of stress, may incline them to hysteric 
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symptom formation. This personality structure is characterized 
by emotional immaturity, apprehensiveness, suggestibility, feel- 
ings of inadequacy, passivity, a strong dependency on the ap- 
proval of others for self-esteem, a compulsive need to be loved 
and admired, and an inability to express hostile or aggressive feel- 
ings directly. 

Treatment.—In the treatment of hysteria a distinction must 
be made between the management of the hysterical symptom and 
that of the underlying personality disorder. The symptom is much 
more easily treated than is the personality disorder. Because of 
the suggestibility of the hysterical patient, the hysterical symp- 
tom is often responsive to any technique involving suggestion. 
The dramatic manipulations and theatrical equipment of medical 
charlatans have their greatest success with hysterical patients, as 
do various forms of faith healing and hypnosis. If the underlying 
hysterical character structure is not altered, however, there is a 
strong likelihood that the symptom will sooner or later return, 
either in its original form or in some substitutive expression. Ra- 
tional therapy of the underlying personality problem requires a 
form of psychotherapy which is aimed at uncovering the under- 
lying conflicts and adaptive patterns of the patient, and which, 
by bringing these to his awareness, will enable him gradually to 
learn more effective techniques of coping with his life problems 
and interpersonal relationships. Psychoanalysis (q.v.) is generally 
regarded as one of the most effective psychotherapeutic approaches 
for this purpose. 

See also NEUROSES. 

BIBLIOGRAPHY.—A. P, Noyes and L. C. Kolb, Modern Clinical 
Psychiatry, sth ed. (1958); P. Janet, Major Symptoms of Hysteria, 
and ed. (1920) ; J. Breuer and S. Freud, Studies in Hysteria, authorized 
trans. with introd. by A. A. Brill (1958). (J. Mr.) 

HYTHE, a market town and seaside resort, one of the Cinque 
Ports (g.v.) and a municipal borough of Kent, England, 65 mi. 
ES.E. of London by road. Pop. (1961) 10,026, It lies on the 
coast at the east end of Romney marsh and on either side of the 
Royal Military canal (23 mi. long), built as a defensive moat when 
Napoleon threatened invasion. Modern Hythe extends from the 
canal to the coast; the old town climbs the hill inland from the 
canal. The church of St. Leonard is partly late Norman, with an 
Early English chancel and a tower rebuilt about 1750. In a 
vaulted processional path under the ambulatory are hundreds of 
human skulls and bones believed to have been transferred from the 
churchyard during the 14th and 15th centuries. Lionel Lukin 
(1742-1834), the lifeboat pioneer, is buried in the churchyard. 
The guildhall was founded 1794. St. Bartholomew’s hospital 
was founded by Hamo, bishop of Rochester, in 1336; that of St. 
John (rebuilt 1802), even older, was founded for reception of 
lepers. 

ra a port Hythe owes its origin to the silting-up of the Roman 
Portus Lemanis, where Lympne (pronounced lim) and West 
Hythe now stand about 2 mi. W. of the town. There ends the 
Roman Stone street from Canterbury; on the hillside substantial 
remains of the Roman fortress adjoin the castellated mansion 
known as Studfall castle. The church at Lympne is Early English 
and has a Norman tower with Roman material in its walls. There 
is an airfield at Lympne. A short. distance east is Shipway or 
Shepway Cross, where important assemblies relating to the Cinque 
Ports were held. A mile north from Hythe is Saltwood castle, 
rebuilt in the 14th century. It was granted to the see of Canter- 
bury in 1026 and there the murder of Thomas Becket is said to 
have been planned. It remained a residence of the archbishops 
of Canterbury until the time of Henry VIII, and was restored asa 
residence in 1882. About 2 mi. N. of Saltwood are remains of the 
fortified 14th century manor house of Westenhanger, quad- 

nd surrounded by a moat. : 
ME indice place), a port in Saxon times, was ates 
a Saxon thegn to Christ Church, Canterbury. an m oe ae, 
survey the borough is entered among the archbishop s lands as ap- 
t to his manor of Saltwood, and the bailiff of the town was 
aa by the archbishop. King John in 1205 confirmed the 
liberties which the townsmen of Hythe had under Fanera ae e ve 
fessor. The liberties of the Cinque Ports were confirmed in 
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by Edward I in a general charter which was confirmed, often with 
additions, by subsequent kings down to James II. These charters 
were granted to the Cinque Ports in return for the 57 ships which 
they supplied for the royal service (the Ports were thus “the germ 
of the Royal Navy”). The Cinque Ports were first represented 
in the parliament of 1265, to which they each sent four members. 
Hythe, with Folkestone, was a parliamentary borough returning 
one member until 1949, since when it has formed part of the Folke- 
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stone and Hythe division of the county of Kent, Hythe 
porated by Elizabeth Tin 1575, when a fair for the sale of fish, 
was granted. With the silting-up of its harbour, Hythe lost its 
importance as a port. A marine parade more than four miles 
links Hythe with Folkestone. 

West of the town is the School of Small Arms of the 
army. Hythe is the northern terminus of a miniature raih 
(15” gauge) that runs to Dymchurch and New Romney, _ 
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THIS letter corresponds to Semitic F (yod), which may 
derive from an early symbol for hand, and to the Greek 
I (iota, whence Eng. “jot”). Early Greek forms from the 


island of Thera were $ and 5, which obviously resemble 


the Semitic more than the later single vertical stroke. T 


5 


Attic inscriptions also the form $ appears, while in early Corin- 


thian inscriptions the forms g © S are found. The Chalcidic 
alphabet had the form J, and this was the form in all the Italic 
alphabets, including the Etruscan, The Lydian alphabet, besides 
the form i, also shows a form ( (written from right to left). 


= 
= 
EJ 
o 
€ 
G 
= 


3 
° 
= 
4 
= 
A 
3 
= 
o 
S 
Z 
a 
S 
z 


THE DEVELOPMENT OF THE LETTER "I" 
CLASSICAL LATIN TO THE PRESENT FORM 


The minuscule letter is merely a shortened form of the majus- 
cule. The dot first appears in manuscripts of about the 11th cen- 
tury and was used to distinguish the letter and assist reading in 
words in which it was in close proximity to letters such as n or m 
(inimicis, for example). The dot frequently took the form of a 
dash, e.g., t . It became the custom in medieval manuscripts to 
distinguish an initial or otherwise prominent i by continuing it be- 
low the line, and it was from this habit that the differentiation of 


the letters i and j arose. The initial letter, nearly always length- 


and this led to j 


considered as separate until the 17th century. — : 
In Semitic the letter represented a sound akin to the English y. 


In Greek, Latin and the Romance languages it has represented a 
high front vowel similar to English long e, as in “be.” In Latin 
Short i represented a considerably more open sound than long i, 
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as is evidenced by the fact that in late Latin it ran together with 
longe. In modern English the sound of short i is almost identical 
with what it was in Latin; e.g., in the word “pit.” Long i has be- 
come a diphthong (ai, e.g., in the words “ice,” “hire’’), its former 
sound as a high front vowel having been assumed by long e as its 
position shifted forward and upward. See also ALPHABET. 


(B. F. C. A.) 
In words such as “fir” the letter represents the neutral vowel, 


while in certain foreign words it retains its continental sound, iden- 
tical with that which it represented in Middle English and previ- 
ously; e.g., in the words “pique,” “emir.” The combinations ei 
and ie, as in “receive,” “believe,” have in the great majority of 
cases the sound of the long e in “precede,” although the long i 
sound of “tide” is found in many local and personal names of Ger- 
man origin and in a few other foreign borrowings; e.g., “eider.” 
The vowel sound in “either” is optional. 


In chemistry, I is the symbol for iodine. 
(B. F.C. A.; J. W. P.) 


IAMB, in metre, a foot or metron, The Greek and Latin 
quantitative iambic metron consists of anceps, long, short, long: 
&—u—, Either or both longs may be resolved into two shorts: 
{yuuuuu, . Most of the spoken dialogue of Greek drama is in 
iambic trimeters. In the trimeter there is caesura either after 
the second anceps (penthemimeral) or after the second short 
(hephthemimeral). In Aeschylus and Sophocles there is some- 
times caesura after the third long (caesura media). If the third 
anceps is long, it may not be the last syllable of a word (Porson’s 
law, law of the final cretic) : 

¥-u-¥ |- v-v- 
When a long syllable is resolved into two shorts, the first short 
must not be and the second usually is not the last syllable of a 
word; e.g, % QQ, —. In Euripides’ later plays resolution is used 
very freely, In comedy, resolution is still freer and Porson’s 
law is not observed. 

The choliamb (“limping iamb”), or scazon, a trimeter in which 
a long syllable is substituted for the short in the last metron, was 
used by Hipponax (6th century B.c.). 

The iambic is one of the most common metres of Greek lyric, 
Lyric iambic metra may be modified by syncopation, i.¢., the omis- 
sion of anceps to produce — v — (cretic), or of short to produce 
u-—-— (bacchiac) or, rarely, === (molossus). Resolution is also 
permitted, 

In Latin, quantitative trimeters of Greek type are found in 
Horace, Seneca, etc. Porson’s law is not observed: 


we Udall esl Hh sul 
dehisce tellus tuque coniunx ultimo (Seneca) 


Resolution is comparatively infrequent. Horace, in Epodes i-x, 


uses alternate trimeters and dimeters: 
veveludl =, el uel 

Beatus ille qui procul negotiis 

T ee 


ut prisca gens mortalium 


In Odes, ii, 18 he uses alternate syncopated dimeters (cretic, 
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iambic) and catalectic trimeters (of which the last metron is a 
bacchiac) : 
= tal ed | 
non ebur nequ(e) aureum 
ve walolmewe Stat 
mea renidet in domo lacunar 
Catullus (iv and xxix) uses “pure” iambic trimeters (in which all 
ancipitia are short) : 
Vie Viele Deal as haii a al 
Phaselus ille quem videtis, hospites, 
and (xxv) catalectic tetrameters: 
tiara taa Cre Bart fd peaieb ey 
deprensa navis in mari vesaniente vento 
Catullus and Martial use choliambs: 
uel! amaa relied oe} 
fulsere quondam candidi tibi soles (Catullus). 
On the iambics of Roman comedy see Prosopy, CLASSICAL. 

In English, the iambic foot consists of an unstressed followed 
by a stressed syllable: v+. The iambic is the predominant rhythm 
of English verse. Common lengths are the pentameter: 

v 2: u ” v , v ou , 
The curfew tolls the knell of parting day (Gray) 
and the tetrameter and trimeter, which, combined in quatrains, 
form the common ballad metre: 
, 


v v » ve v » 
There lived a wife at Usher’s Well, 


DO a u aa a a 
And a wealthy wife was she. 
Substitutions of other types of foot, especially anapaestic (as in 
the second line above), are common in basically iambic verse. 
(L: P. E. P.) 

IAMBLICHUS (c. 250-c. 330), founder of the Syrian school 
of Neoplatonism (q.v.), was born at Chalcis in Coele-Syria. He 
studied under Porphyry and afterward established his own school 
in Syria. He died at some time during the reign of the emperor 
Constantine the Great (306-337), before the brief court career and 
execution at Constantinople of his pupil Sopater. Those works of 
his which survive (see below) are of minor philosophical impor- 
tance; his major metaphysical works are lost. But a fairly good 
idea of the main lines of his philosophy can be formed from the 
references to his teaching in Proclus together with the fragments 
preserved by Stobaeus and such philosophical ideas as can be dis- 
covered in the theurgic treatise On the Egyptian Mysteries. So 
far as can be discovered, it was Iamblichus who did more than any 
other single philosopher to transform the Neoplatonism of Plotinus 
into the stiff and complicated (though often subtle and profound) 
pagan scholasticism known best from the works of Proclus. He 
began the attempt to build up on a Neoplatonic basis a complete 
and coherent theology encompassing all the rites, myths and di- 
vinities of later syncretistic paganism. It was with him that 
theurgy, the magical conjuration of the gods, began first to play 
an important part in Neoplatonic religion and to push into the 
background the purely spiritual and intellectual mysticism of 
Plotinus. 

It was Iamblichus, moreover, who not only began but carried 
a very long way that process of splitting up and subdividing the 
great realities of the spiritual world of Plotinus and inserting 
intermediaries between them which produced the late Neoplatonic 
view of reality as a many-storied structure of complex orders of 
beings mirroring each other on different levels. It seems to have 
been Iamblichus who devised the structural principles according 
to which this splitting up of the spiritual world was carried out: 
(1) the “law of mean terms,” according to which two doubly un- 
like realities must always be connected by an intermediate term 
resembling one in one respect and the other in another (AB must 
be connected to not-A-not-B either by A-not-B or by B-not-A), 
which forms a triad with them and without which they cannot 
be directly related; and (2) the triadic order of “remaining,” 
“procession” and “return,” according to which effects proceed 
from their cause and return to it again. Beyond “the one” of 
Plotinus which is identical with “the good,” he introduced a higher 
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“one” which is absolutely ineffable and beyond all qualificati 
He split the intelligible world of Plotinus into two spheres of oe 
plex construction, the intelligible and the intellectual; and tone 
troduced similar complications into his account of the sphere a 
soul. 

In ethics Iamblichus took over Porphyry’s classification (based 
on Plotinus) of virtues into “political,” “purifying” and exer. 
plary” but inserted a fourth category, the “contemplative,” be- 
tween the last two and placed above all four the “priestly” E 
“unifying” virtues by which we are united in ecstasy to “the one” 

Five genuine works of Iamblichus, parts of a sort of encyclo. 
paedia or comprehensive treatise on Pythagoreanism, are extant: 
On the Pythagorean Life, edited by L. Deubner (1937); The By. 
hortation to Philosophy or Protrepticus, edited by H, Pistelli 
(1888); On the General Science of Mathematics, edited by N. 
Festa (1891); On the Arithmetic of Nicomachus, editediby H, 
Pistelli (1894); and Theological Principles of Arithmetic, edited 
by V. de Falco (1922). The Reply of Abammon to Porphyry's 
Letter to Anebo, commonly known as the De Mysteriis (On the 
Egyptian Mysteries), is also accepted as a genuine work of 
Iamblichus: text edited by G. Parthey (1857), English translation 
by T. E. Taylor (1821; new edition 1926), German translation and 


commentary by T. Hopfner (1922). 

Brstiocrarny.—F. Ueberweg, Die Philosophie des Altertums (1926); 
G. Mau and W. Kroll, “Iamblichus,” in Pauly-Wissowa, Real-Ency- 
clopadie der classischen Altertumswissenschaft, vol. ix (1914); E. R. 
Dodds, introduction to Proclus: the Elements of Theology (1933); 
T. Whittaker, The Neo-Platonists, 2nd ed. (1918). (A. WAG) 

IAPETUS, in Greek mythology, son of Uranus and Ge, one 
of the Titans (q.v.), father of Atlas, Prometheus, Epimetheus and 
Menoetius. As a punishment for having revolted against Zeus, 
he was imprisoned in Tartarus (according to the Jliad) or under- 
neath the island of Inarime off the coast of Campania (according 
to Silius Italicus). Hyginus makes him the son of Tartarus and 
Ge, and one of the giants. The etymology of the name is doubtful, 
and it may be connected with the Hebrew Japhet. A 

IASI (Jassy), a town and administrative centre of Iaşi regiunea 
(administrative region) of Moldavia, Rum., lies on the 
river, northeast of the Carpathians and about 10 mi. from the fron- 
tier of the U.S.S.R. Pop. (1963 est.) 126,865. Important a 
ings are the Galata monastery (1578) ; the Byzantine church of H 
Trei Ierarhi (Three Hierarchs) built by Vasile Lupu (1639); cin 
Cetățuia monastery (1672); the Al. I. Cuza university, founde d 
1860; the administrative palace (1897), now housing the qe 
museums and conference and exhibition halls; and the 
Alecsandri theatre (1894). slat 

The town is linked by rail and road with Bucharest and Gast 
and with Chernovtsy, Kishinev and Odessa in the Soviet m 
After World War II it became a centre of the chemical ind Bie. 
with an antibiotic plant, and there are timber and textile inte 

The first mention of the town is in 1408 and it probably A 
its name from the Kuman Jazges or bowmen. In 1434 Stephe ‘ 
Great, prince of Moldavia, built there the church of St. es ital 
From 1565, under Alexandru Lăpuşneanu, Iasi became ie pi 
of the Rumanian principality of Moldavia until 1859, Ta "i 
union of the Rumanian principalities took place. The na ane 
(1792) ended the Russo-Turkish War of 1787-92. The on 1643 
already famous as a cultural centre in the 16th conus ie from 
the first printed book published in Moldavia was issue choot the 
a press established by Vasile Lupu, who also founded a $i rhe 
first in which the mother tongue took the place of Gre jace there 
theatrical performances in the Rumanian language ee Phere atè 
in 1816, and in 1846 the national theatre was founded. dicine and 
a polytechnic institute and institutes of agronomy, me 
pedagogy, and a branch of the academy of sciences. d a popi- 

Tast REGION (regiunea) has an area of 4,286 sq.m. an adminis 
lation (1963 est.) of 1,052,378 and is divided into se (36 940); 
trative districts. Besides Iasi the chief towns are Birla ae main 
Huşi (19;771), Paşcani (17,457) and Vaslui (16,870), vacterized 
wine producing area is Cotnari. The region’s relief is € steppe de 
by the Jijia depression and the Birlad plateau. It has 3 io wa 
mate with average annual rainfall of less than 20 in. jii 
by the Prut, Siretul, Jijia and Bîrlad rivers. 


IATROCHEMISTRY—IBANEZ 


Industries include mechanical 


2 i 
production, timber and food, proctseiag, Della eee 


J ıd tood processing, building materials and 
textiles. Half the region is given over to grain, especially wheat 
and maize (corn), with sunflower, sugar beet, hemp and tobacco. 
There are vine and fruit growing and cattle breeding, 

IATROCHEMISTRY (coined from Gr. iatros “physician”) 
a stage in the history of chemistry during which the object of 
this science was held to be “not to make gold but to prepare medi- 
cines.” This doctrine dominated chemical thought during the 16th 
century, its foremost supporters being Paracelsus, J. B. van Hel- 
mont and Franciscus Sylvius, But it gave way to the new defini- 
tion formulated by Boyle, viz., that the proper domain of chemistry 
was “to determine the composition of substances.” 

See CHEMISTRY: Emergence of Alchemy, 

IAZYGES, a Sarmatian tribe whose original home was around 
the Sea of Azov. Moving westward across Scythia, they were on 
the lower Danube by the time of Ovid, and about A.D. 50 occupied 
the plains between the Theiss (Tisza) river and the Danube. 
There, under the general name of Sarmatae, they were a perpetual 
cause of trouble to Dacia (q.v.), and even to the Roman provinces 
south of the Danube. The Iazyges were divided into freemen and 
serfs, the latter of whom were probably an older settled population 
enslaved by nomad masters. They rose against their masters in 
A.D. 337, and civil war continued for 20 years. Nothing is heard 
of Iazyges or Sarmatae after the invasions of the Huns. 

IBADAN, the capital of Western Nigeria and the largest town 
in west Africa, lies about 70 mi. from the coast and 89 mi. N.N.E. 
of Lagos by road. Pop. (1963) 627,379. The town is set on 
seven hills at an average elevation of 748 ft.; the mean annual 
rainfall is 48 in. and the temperature varies between 18.3° and 
35° C. (65° and 95° F.), with the rainy season from May to 
October. The name comes from the Yoruba Zba-Odan (“beside 
the field”), indicating a situation between the coastal forest and 
the more open northern country. 

Ibadan was originally the war capital of the Yoruba (q.v.), and 
traces of the old town wall exist. During the intertribal wars of 
the 18th and 19th centuries many Yoruba families settled in the 
town which gradually spread, Conspicuous eminences are Mapo 
hill, on which stands Mapo hall (the town hall), and the hill about 
lmi. N. surmounted by the Bower memorial tower. From either 
of these Ibadan presents a vista of corrugated-iron roofing cover- 
ing traditional single-story and modern two-story houses consti- 
tuting the bulk of the town, relieved by tall commercial buildings 
of contemporary design. In the northeast, reached by wide roads, 
is the university teaching hospital, formally opened in 1957, where 
doctors and nurses are trained, and close by, the Agodi reserva- 
tion contains the Western Nigeria parliament buildings, including 
house of assembly, house of chiefs and modern ministerial and gov- 
ernment offices, About 3 mi, N. on the road to Oyo are the build- 
ings of Ibadan university, founded in 1948, just west of which is 
a branch of the Nigerian college of arts, science and technology. 
About 3 mi, W, of the town, on the Abeokuta road, the Moor 
plantation accommodates several federal research departments 
and the headquarters of the regional agricultural department. ffi 

Ibadan is the nodal point of Western Nigeria and for traffic 
between the coast and the north. The railway from Lagos, com- 


pleted in 1901, was later linked with that from Kano. The main 


t h Ibadan, branching north to 
tunk road from Lagos passes throug) and ultimately. Kano 


llorin (99 mi.), Jebba on the Niger river a é : 
(634 mi, N.E.) and eastward to Ife (54 mi.), Benin an sete 
and the ferry across the Niger at Asaba (321 mi.). pa ie As 
Port on the Oyo road regular services link Ibadan with other ce 


tres in the federation. 


and many of the people are 
one of the largest in Nigeria. 1 
the population is engaged in agric 
for considerable distances into the su ; 
manufacture of cigarettes, furniture, plastics 
ning and tire resoling (retreading). 
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IBAGUE (San Bonrracio pe IsacuÉ), capital of the depart- 
ment of Tolima, Colombia, about 60 mi, W. of Bogotá and 18 mi. 
N.W. of the Andean volcano, Nevado del Tolima, Pop. (1964) 
125,233, Ibagué is built on a plain between the Chipalo and 
Combeima, small affluents of the Coello, a western tributary of the 
Magdalena, Its elevation, 4,300 ft. above the sea, gives it a mild, 
subtropical climate. The plain and the neighbouring valleys pro- 
duce cacao, tobacco, rice and sugar cane. It is an important com- 
mercial centre, being on the road which crosses the Quindío pass, 
or paramo, into the Cauca valley. 

Ibagué was founded in 1550 by Andrés López de Galarza on 
the site of an Indian village and was moved to its present location 
because of Indian attacks, It was the capital of the republic for 
a short time in 1854, The rapid expansion of coffee planting on 
the slopes above the city contributed to its growth, especially after 
1890. It is the seat of the Colegio San Simón, (Js. J. P.) 

IBAN (Sea Dayaks), a proto-Malay people of southwest Bor- 
neo. The name Sea Dayak (though still in official use) is a misno- 
mer, for the Iban are primarily a riverine and hill people. The 
local name Iban was introduced to anthropological literature by 
A. C. Haddon in 1901. Haddon classified the Iban as Oceanic 
Mongols. They are brachycephalic (ayerage cephalic index, 83), 
of short stature (average height, 5 ft. 24 in.), with dark eyes, broad 
noses, full lips, black, lank hair and cinnamon-coloured skin. The 
Iban of Sarawak (pop., 1960s, approximately 235,000; about one- 
third of the mixed population) are scattered throughout the un- 
developed, interior zone of the colony, major areas of settlement 
being the Lupar, Saribas and Rajang rivers, Other Iban tribes live 
in the headwaters of the Kapuas river in Kalimantan, or Indo- 
nesian Borneo, 

The Iban are an agricultural people; their subsistence economy 
is based on shifting cultivation, dry rice being grown on hillside 
clearings in the tropical rain forest, By the second half of the 20th 
century, rubber had been widely adopted as a cash crop. Settle- 
ments are scattered (average density of population about ten per 
square mile) and almost invariably built on the banks of rivers 
navigable by dugout canoes. Many of these canoes are nowadays 
equipped with outboard motors, The Iban live in long houses, 
each consisting of from under 10 to as many as 50 or more privately 
owned one-family apartments joined together. Each family (con- 
taining an average of six persons) is an independent unit, owning 
land and property. Iban society is classless and egalitarian, and 
its members are marked individualists; their kinship system is 
cognatic. There is general equality between the sexes, 

The Iban language is closely akin to Malay. Although the ma- 
jority of the Iban people are still preliterate, education services 
have been greatly extended during the past ten years: schools have 
been established, an Iban newspaper, Pembrita, was published 
monthly by the government of Sarawak and Radio Sarawak broad- 
cast daily programs in Iban. The highly developed and complex 
indigenous religion of the Iban is still widely practised. There is 
an extensive pantheon of named, anthropomorphic gods and god- 
desses who are invoked in poetic language and concerning whom 
there is a rich “oral literature.” Elaborate rituals, which confer 
social prestige, are a main activity. However, following mission 
activity, many Iban have become Christians. l. 

Formerly the Iban were the most inveterate head-hunters in 
Borneo; martial virtues are still prized, and many young Iban 
men have served with British Commonwealth forces in Malaya. 
The traditional Iban are a virile, spirited, self-confident people, 
immensely proud of their own distinctive culture, The necessary 
but difficult transition from their traditional culture to the modern 
world, by which the Iban are taking their proper place with Chi- 
nese, Malays and others in the plural society emerging in Sara- 
wak, was still in process throughout the 1960s. See also BORNEO: 

; ; MALAYSIA, 
Ee He Gomes, rrente, prear Amana Ae ve 
j J D. eeman, an ricutture i 

Dayaki o) Homes a) Leiba or Sea Dayak Fabrics (1936) ; 


d L, E. 
w: wy ante Nine Dayak Nights (1961). (J. D. Fx.) 


IBANEZ, VICENTE BLASCO: see Brasco Isášzz, 
VICENTE. 
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IBANEZ DEL CAMPO, CARLOS (1877-1960), Chilean 


politician and soldier, commonly referred to as Chile’s “Man-on- 
Horseback,” was born at Linares, Chile, on Nov. 3, 1877. After 
a military career, which he began in 1894, he became involved in 
politics in 1924. In September of that year he participated in a 
revolt against the government of Arturo Alessandri Palma (see 
ALESSANDRI PALMA, Arturo) and four months later led a coup 
that ousted a conservative military junta. In 1927 he became min- 
ister of interior and vice-president, from which posts he forced the 
resignation of Pres. Emiliano Figueroa Larrain and had himself 
elected president, a position he held until 1931. His regime was 
directed to material development, financed by heavy borrowing 
from abroad, Discontent with his authoritarianism and the eco- 
nomic depression led to his overthrow and exile. He returned from 
exile in May 1937 and with Chilean-Nazi support attempted a coup 
against the government, He was involved in numerous plots and 
failed as a presidential candidate (1942) before he was elected to 
the Chilean senate in 1949, He ran successfully for the presidency 
in 1952 under the slogan “Larger Loaves of Bread,” an appeal 
directed to the depressed urban elements and the emergent rural 
workers, 

He attracted foreign capital in an effort to create a viable econ- 
omy, but this objective failed and at the end of his regime (Nov. 1, 
1958) Chile was in desperate straits. Ibáñez died at Santiago on 
April 28, 1960. 

See also Curre: History. (J-F) 

IBARAKI, a prefecture (ken) in the northwest of the Kanto 
(Kwanto plain) district, central Honshu, Japan. Area 2,351 
sq.mi.; pop. (1960) 2,047,024. The prefecture is basically agri- 
cultural, the chief products being cereals, potatoes and tobacco. 
Mechanization of agriculture is advancing rapidly. 

Coal is produced at the Ibaraki mines in the Jôban coal field, 
and copper at the Hitachi mines. 

Many of the cities were castle towns. Mito, the prefectural 
capital, was developed under the Mito branch of the Tokugawa 
family; its Kairaku-en is one of the most celebrated gardens in 
Japan. (R. B. H.) 

IBARA SAIKAKU: see Inara (Iara) SAIKAKU. 

IBERIANS, a prehistoric people of southern and eastern 
Spain, who later gave their name to the whole peninsula. The 
waves of migrating Celtic peoples from the 8th to the 6th century 
B.C. onward settled heavily in the north and the central Meseta 
lands, penetrated Portugal and Galicia, but left the indigenous 
Bronze Age people of the south and east intact. Greek geographers 
give the name Iberian, probably connected with that of the Ebro 
river, to tribes settled on the southeastern coast, but by Herodotus’ 
time (mid-Sth century) it was applied to all the peoples between 
the Ebro and Huelva rivers, who were probably linguistically 
connected and whose material culture is distinct from that of the 
north and west. There were, however, areas of overlapping be- 
tween Iberian and Celtic peoples, as in the Celtiberian tribes 
of the northeastern Meseta and in Catalonia and Aragon (see 
CELTIBERIA). 

Of the Iberian tribes mentioned by classical authors, the Bas- 
tetani were territorially the most important and occupied the 
Almeria region and the mountainous Granada region. They were 
bounded on the north by the Mastieni (centred on Mastia, later 
Carthago Nova [Cartagena]) and the Dietani (Archena. Murcia, 
Elche and Alicante), A large and partly celticized tribe of Edetani 
stretched from the plains of Valencia to the eastern foothills of 
the Pyrenees, with the Ilergetae occupying the coastal strip around 
the Iberian city of Tarragona and the Gimnetae and Contestani on 
their southern flank. The tribes to the west of the Bastetani are 
usually grouped together as “Tartessian” after the name Tartessos 
given to the region by the Greeks. The Turdetani of the Guadal- 
quivir valley were the most powerful of this group. Neighbouring 
tribes were the Olbisinii of the Huelva basin, Ileates on the plains 
north of the Guadalquivir, Cilbiceni of Cádiz province, Etmanei 
of Córdoba province, and other tribes which stretched northward 
into the central Meseta. 

Culturally the tribes of the northeast and of the Valencian coast 
vere greatly influenced by the Greek settlements at Emporion 


IBANEZ DEL CAMPO 


(modern Ampurias) and in the Alicante region, and those of the 
southeast by a vague Phoenician influence emanating from the 
Carthaginian settlements at Malaca (Malaga), Sexi (Almuñecar) 
and Abdera (Adra). It was doubtless from the Carthaginians that 


the technique of the dark-on-light painted Iberian Pottery was: 


first acquired, for this in its early stages bears some relation to 
Carthaginian shapes and simple painted decoration. 
The chronology of Iberian pottery, on which much knowledge of 


Iberian cultures rests, is not fully worked out. Local styles of 


painting can be recognized, however, such as that of Elche. 
Archena in the 4th-3rd centuries, which employs bird and floral 
motifs, and the older style of the Valencia region, originating in 
the Sth century and continuing till the 3rd, found chiefly at San 
Miguel de Liria and Oliva, which is elaborate and includes scenes 
of hunting, ritual dances and battles on land and sea. Pottery 
with painted decoration similar to that of Valencia was produced 


in Catalonia and in the 3rd—2nd centuries evolved into a distin — 


tive Catalan foliage style paralleled in the Ebro region by the 
beautiful 3rd-century pottery of Azaila. A severe style of sche- 
matized anthropomorphic pottery painting evolved in Aragon and 
was passed on to the Celtiberians. In Andalusia and the south- 
western region pottery shapes remained angular and decoration 
simpler; pots were covered with red wash and pendant concentric 
semicircles painted on relief zones. Concentric semicircular de- 
sign in friezes was used by all Iberians in the pottery painting of 
the 2nd-Ist centuries. f 

Striking pieces of monumental stone carving survive in a dis- 
tinctive style more oriental than Greek. These include statues of 
priestesses from the sanctuary of Cerro de los Santos (Albacete) 
and the famous “Lady of Elche,” now in the Prado museum, 
Madrid. There are carved sphinxes from Agost (Valencia) and 
Villacarrillo (Jaén), lions from Cérdoba and Cortijo del Alamo 
(Jaén), and also bulls (Alicante) and horsemen (Albacete), A 
number of well-planned villages are known, particularly in Aragon, 
but remains of monumental architecture are few and more south- 
ern and consist of pilasters and reliefs and moldings. The only 
complete buildings are monumental chamber tombs like that at 
Tútugi (Granada). 

The Iberian alphabet has an older (6th-5th century) western 
phase called Tartessian and a derived eastern phase called Iberian. 
There are both Greek- and Phoenician-derived letter forms in the 
alphabet, most of which is of unknown origin. Many inscriptions 
exist, but few words except place names on the coinage struck by 
many cities in the 3rd century can be read. There was undoubtedly 
a written literature, including poetry. 

Little is known of politics, but a contrast can be drawn between 
the Tartessian tribes who were often linked under strong kings 
and the Iberian tribes who remained grouped around independeni 
city-states. Religious sanctuaries with votive bronzes and terra 
cottas were almost all in mountainous parts such as Cerro 0& 
Santos, Despeñaperros and La Serreta de Alcoy. — f Tbe- 

Agriculture, mining and metallurgy were the mainstays o ka 
rian economy. There are plenty of Greek imports, and a 
Iberian pottery has been found in southern France, Sardinia, 
Ischia, western Sicily and north Africa. to the 

Iberians was also the name given by the ancient Ce m4 
inhabitants of modern Georgia; Iberia was equivalent jali 
gions of Kartalinia and Kakhetia in the Georgian Soviet Sea 
Republic. K jandi 

BIBLIOGRAPHY.—A, Schulten, Fontes Hispaniae antiqu Ibèrica 
(1925, 1935); P. Bosch Gimpera, Etnologia de la Penin néndet 
(1932) ; Sir Pierson Dixon, The Iberians in Spain (1940); Be (1954); 
Pidal -(ed.), Historia de Espana, tom, i, vol. 3, pP- 305 Lo gta, sii, 
R. Lantier, “Celtas e Iberos,” Archivo Espanol de Arar ati 
pp. 141 ff. (1941). ( h 

IBERO-AMERICAN ARCHITECTURE. I, Sonia 
America the high quality as well as the great quantity 9 
architecture establish it as a major contribution KE h church 
world to civilization. The zeal and power of the Span struction 
were abetted by the wealth of the colonies in the abou also 
of sumptuous ecclesiastical buildings. Skilled Indian vot i 
contributed to the early development of large-scale 7 puildings 
both religious and domestic architecture. Types ° 
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ration building of the National Autonomous University of 
Mexico, Mexico City. The University City buildings (1950-52) rep- 
resent a sharp break with the colonial past and blend Indian tradition 
with the International modern style. The brightly coloured mural is 
by David Alfaro Siqueiros 


Cathed Mexico City, begun in 1573. Style typical of the Andalusian Renais- 
sance. laborate facade of the Sagrario (small attached building at right; 1749- 
68), wi ering pilasters, is typically Baroque 


Spanish and Portuguese colonial 
| architecture in the Americas repre- 
sented a major new contribution to 
Western culture. A zealous Roman 
Catholic Church, skilled Indian la 
bour, and the great wealth of the 
colonies combined to produce an 
architecture that often mirrored 
that of the mother countries but 
also often expressed Indian influ- 
ences. In the 20th century, many 
Ibero-American architects have at- 
tempted to blend the international 
modern style with native Indian tra- 
ditions. On this and the following 
Plate are shown typical examples of 


C X ; 1598-1654. The building is Spanish Ren- ? 
Cathedral of Cuzco, Peru Soveral important stiles 


aissance in style but has a Baroque portal 
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Interior of San Francisco, Salvador, Brazil, The walls are covered with elaborately carved rosewood 
leaf, a kind of decoration typical of late Rococo work In South America 


San Francisco Xavier, Tepotzotlan, Carved late Baroque portal of the 
Mex.; 1582-1760. Lavishly carved Church of La Merced, Lima, Peru; 
facade typifies Mexican Baroque 1697-1704 
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and styles were ‘Spanish in origin, although local conditions pro- 
duced modifications. In centres of European culture, such as 
Santo Domingo, Mexico City, Quito, imad CENETA. 
tural styles were contemporary with those in Spain. Medieval 
traditions survived, however, especially in monastic structures; 
even in the 17th century, late Gothic ribs persisted in the vaults 
of churches. Spanish-Moorish elements (Mudejar), such as 
wooden ceilings in geometric patterns, coloured tiles, the rectan- 
gular frame of an arch (alfiz), and the trefoil arch, were popular 
throughout Spanish-American architecture. 

Spanish America—z6th Century—In Santo Domingo, site 
of the first Spanish settlement, is preserved the earliest cathedral 
(a 514-40), which has a superb Spanish Renaissance façade and a 
Gothic interior. In Mexico large building campaigns (c. 1550- 
1600) were carried out by Franciscan, Augustinian and Dominican 
friars. Their monasteries generally have a huge vaulted church, 
cloister and monastic buildings, based upon Spanish prototypes. 
The large atrium yard and the “open chapel” for outdoor religious 
services are special features developed in America to accommodate 
crowds of Indians, as at Acolman, Cuernavaca and Huejotzingo. 
Portals display a wide variety of styles, including medieval and 
Renaissance elements and occasional Indian influences. The larg- 
est Mexican cathedrals, those of Mexico City (begun 1573) and 
Puebla (1575-1690), have the rectangular basilican plan and other 
features of the Andalusian Renaissance. 

Important early monuments of Peru were destroyed by earth- 
quakes; the surviving structures, of modest character are found in 
Ayacucho, on the shores of Lake Titicaca and in Sucre, Bol. 
Vaulted churches were virtually unknown in South America until 
the r7th century. In Quito, Ecuador, the Franciscan and Domini- 
can monasteries are notable for their cloisters and Mudejar ceilings, 
and the cathedral (1562-72) is an example of Andalusian Gothic- 
Mudejar construction, 

17th Century.—The architecture of the first half of the 17th 
century preserves the late classical style of the Spanish architect 
of the Escorial, Juan de Herrera. Austerity characterizes San 
Agustin and Santo Domingo in Puebla, as well as the fagade of 
the cathedral. 

Most awesome is the cathedral (1598-1654) of Cuzco, Peru, 
rectangular in plan, and Herreresque in its sobriety except for 
the early baroque portal. The Jesuit church in Cuzco, whose 
handsome facade was designed in 1664 by Diego Martinez de 
Oviedo, constituted the first late baroque architecture in the Amer- 
icas. The city abounds in handsome churches and palaces, built 
of Andean stone in the second half of the 17th century, and it is in 
many respects unrivaled in America. At Lima, Peru, the rebuilding 
of the monastery of San Francisco (1657-73) brought a new wave 
of Mudejar influence in the geometric designs of the plasterwork. 
The main portal (1674) of the church inaugurated in that city the 
late baroque type of facade, closely resembling a carved altar- 
piece. N 
In Bolivia the chief architectural centre was Sucre, where Gothic 
vaults persisted, but otherwise both religious and domestic build- 
ings adhered to simple classical designs. The Jesuit church in 
Bogotá, Colombia, owes its Italianate classicism to the Italian 
architect Father Coluccini. The greatest masterpiece of Jesuit 
architecture in America is, however, the church in Quito. pe 
the Mudejar patterns, which stand out in gold against a red ee 3 
ground, make the interior (1605-89) of the church Sais 
sumptuous. More provincial though extremely colourful T Siha 
interiors are characteristic of the monastic churches of il ne 
Colombia, Due to the splendid designs of its monastic buildings, 
Quito stands with Cuzco as one of the major schools of architecture 
in South America. 

: es Century.—The first stage rE he 
ish America is generally distinguis y ric 

whereas the pa ere often remain sober settings for aceon | 
carved and gilded altarpieces. The Jate baroque altar 0 es 
columns was imported from Spain about 1650-60. siden ) 
into stone on the fagade of a church first occurred (1697-1704 


in South America in La Merced at Lima, to be followed by San 
Agustin there and three churches in Cajamarca, Peru: 


architecture in Span- 


ulptured façades, pi 
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In this period appeared in southern Peru and Bolivia a school 
of architectural decoration characterized by native Indian con- 
tributions in the primitive manner of carving and in the introduc- 
tion of non-European ornament. The crossbred style is known as 
mestizo, because it, like the people, is compounded of European 
and native Indian stock. Evidences of Indian contribution are 
also found in Mexico throughout the colonial period, and there 
exist parallel phenomena in Central America. The first examples 
of the independent Peruvian-Bolivian style are preserved in Are- 
quipa, Peru, where the façade (1698) of the Jesuit church is carved 
like a tapestry in stone. Other famous examples are Santiago at 
Pomata, Peru (c. 1690-1722), San Lorenzo (1728-44) and the 
Jesuit church (1700-07) at Potosí, Bol., and San Francisco (1753- 
72) at La Paz, Bol. 

Argentina lay in the outer periphery of the Spanish colonies, and 
its early architecture consisted of provincial chapels of rubble and 
adobe, with the exception of the Jesuit monastery (1654-79) at 
Córdoba. In the 18th century two Italian Jesuit architects, Blanco 
and Primoli, established the spacious style of the Italian baroque 
in the Jesuit estates of Alta Gracia and Santa Catalina near Cér- 
doba and in El Pilar at Buenos Aires. 

Baroque architecture reached its climax in Mexico with lavishly 
carved facades in which the tapering pilaster (estfpite) was a dis- 
tinguishing feature. Introduced in the capital in the Sagrario fa- 
cade (1749-68) under the architect Lorenzo Rodriguez, it spread 
rapidly and appeared in La Santisima, in the Jesuit seminary at 
Tepotzotlan, in the churches of Guanajuato and elsewhere. The 
school of Puebla maintained independence in producing an extraor- 
dinary array of brilliantly coloured exteriors of glazed tiles, both 
in churches and in countless palaces. Mixtilinear contours in door- 
ways, windows and roof levels created highly picturesque effects 
in Mexican buildings of this period. 

Throughout Spanish America, cities were built on a gridiron 
plan, with a rectangular plaza in the centre and covered sidewalks 
(portales) of Mediterranean tradition, Houses, large or small, 
were arranged about a central patio. Handsome domestic build- 
ings exist throughout the continent; special mention should be 
made of those in Mexico City, Puebla, Tunja, Potosí and Cuzco. 
Most remarkable civil edifices, such as the customhouse and vice- 
regal palace, survive in Mexico City, whereas elsewhere only the 
royal mint at Potosi (1753-73) and the government palace (1764) 
in Antigua, Guat., are comparable in importance. Spanish colonial 
architecture came to an abrupt end with the triumph of neoclas- 
sicism (1800). 

Brazilian Architecture of the Colonial Period.—The ar- 
chitecture, language and culture of Portugal were transplanted 
to Brazil, which was the only major area of non-Spanish origin 
throughout Latin America, The first cities were built upon hills 
in medieval style, unlike the unified Spanish settlements. Little 
of importance survives from the 16th century, when buildings were 


tly of wattle and palm thatch. he x Hi 
The Jesuits brought to Brazil the first significant ecclesiastical 


style, a severe and undecorated architecture, in which the rectan- 
gular fagade with angle pilasters has a pedimental gable and 
windows in the second story (Olinda, 1592). This type with 
variations persisted in Brazil until 1750. Plans are rectangular 
with square sanctuary and sacristy directly behind, and basilican 
structures are few. Long lateral chapels parallel with the nave 
are an unusual feature, derived from Portugal. Vaults and domes 
are rare, and decoration is limited to the occasional use of im- 
e glazed tiles. 7 
pala a ths viceregal capital until 1763, had the closest ties 
with Lisbon, and its architecture reflected contemporary Portu- 
The former Jesuit church, now the cathedral of 
has a late Mannerist façade of stone in two 
with Doric pilasters and topped by a 
minent windows in the second story 
nd Brazilian ecclesiastical and domestic 
otic church fagades began in ie 18th — 5 
volutes over the centres between square towers cr 
psi ingenious effects. This development or p ce 
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in a series of Franciscan churches with arched open narthex, three 
windows in the second story and fantastic volutes crowning the 
top. 

In the last period of Brazilian colonial architecture (1750-1822) 
the court style of Lisbon took hold in Belém and the new vice- 
regal capital (1763) at Rio de Janeiro. The neo-Palladian church 
of the Candelaria (1775) there is the most important monument in 
the early neoclassical style. The late rococo was, however, still 
well entrenched, and in the mining country of Minas Gerais it found 
its most original expression after 1750. There the great sanctuary 
of the Bom Jesús at Congonhas do Campo is approached by ter- 
races, a provincial version of the shrines at Braga and Lamego in 
Portugal. The oval and octagonal plans, which had been earlier 
introduced at Rio and Recife, reached a new development in São 
Pedro dos Clérigos at Mariana and in the double oval plan of the 
Rosario at Ouro Preto (1785), where they are combined with round 
towers and curving facades. Curving exteriors in various forms in 
the Franciscan churches at Ouro Preto (1766) and São João del 
Rei, designed by Aleijadinho, and in other monuments established 
the keynote of this late period, 

Extreme decorative luxuriance characterized the altars and 
church furnishings in the 18th century, and often the walls of 
chapels and churches were overlaid with carved ornament. Rio, 
Salvador and Minas Gerais became the chief centres of interiors 
in which gilding, spiral columns, late baroque ornament, and il- 
lusionistic painting combined to create extraordinary decorative 
ensembles. An equal flowering of late rococo ornament distin- 
guished portals, windows and profiles of both ecclesiastical and 
domestic buildings, With the arrival of the French commission in 
1816 to establish an academy of fine arts the neoclassical style 
was definitively implanted in Brazil, and French taste prevailed 
thereafter. 

Modern Developments in Ibero-America.—Revivals of tra- 
ditional historical styles of building held sway throughout the 19th 
century in Ibero-America and well into the early years of the 20th 
century. In the 1930s North American skyscrapers and modern 
functionalism in homes and apartment buildings were introduced 
at Buenos Aires. However, the great development of modern 
architecture in Ibero-America occurred in Brazil in the same 
period. The Swiss architect Le Corbusier was invited to Rio de 
Janeiro in 1936, and under his direction the Brazilian architects 
Lúcio Costa and Oscar Niemeyer worked upon plans for the min- 
istry of education (1937-43). A great rectangular structure raised 
upon exposed cylindrical piers in pure Le Corbusier style, it es- 
tablished the new Brazilian school. The invention of adjustable 
blinds to counteract the intensity of the sun was a feature which 
was also widely adopted subsequently. The rapid expansion of 
the cities of Rio and São Paulo as well as smaller centres, such as 
Belo Horizonte, was one of the great phenomena of the first half 
of the 20th century. Office buildings and apartment houses in the 
form of skyscrapers abound. Private houses, schools, hospitals 
and airports all followed the traditions of the international style 
of Le Corbusier, with Brazilian variations in the extensive use 
of tiles and stucco exteriors and in a propensity to curving plans. 

Brasilia (g.v.), on a vast remote plateau 580 mi. N.W. of Rio, 
was an epoch-making event of contemporary architecture. The 
city plan, shaped like two great wings, with complicated levels, 
terraces and approaches, was conceived by Lúcio Costa; and con- 
struction began in 1957 under the direction of Oscar Niemeyer, 
who designed the presidential palace and the government buildings, 
which were largely completed in 1960. 

After World War II, numerous tall buildings were built every- 
where in Ibero-America, notably in Caracas, Venez., and Mexico 
City. In the expansion of the former alone was a uniform city 
plan followed. Remarkable new university cities were built at 
Santiago de Chile, Rio de Janeiro, Caracas and Mexico City. The 
last (1950-52) was designed by a group of artists collaborating 
on the vast complex of buildings, including the Olympic stadium. 
The use of mosaics on exteriors and the adoption of pre-Columbian 
architectural traditions, especially in the stadium, gave the Mexi- 
can style a high degree of individuality within the general conven- 
tions of the modern international style of glass and concrete. 


Domestic architecture of the luxurious region of Pedregal also in. 
corporated similar native elements. G 
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IBERO-AMERICAN LITERATURE, With the tees 
ery of new lands beyond the ocean, Iberian Spain and Portugal 
embarked on a Christian crusade three centuries long that was to 
stamp its colonial seal on vast sprawling areas of the Americas, 
This bold adventure was chronicled fully from the very day Chris- 
topher Columbus set sail out of Palos, Spain. His letters to King 
Ferdinand and Queen Isabella marked the beginnings of a rich 
body of colonial writings. Conquerors of the sword and cross alike 
spelled out the story of the discovery and the conquest, of natural 
wonders and ancient civilizations, in countless letters, chronicles, 
histories, polemic tracts, dictionaries, grammars, religious pieces 
and epic poems that comprise this “literature of the conquest.” 
The most fascinating and the most vital of these writings are those 
vibrant still with the high hopes and lusty spirit of the men who 
participated actively in the great crusade for church and crown, 

This article is a chronological account of this body of literature. 
Biographies of many of the Ibero-American writers mentioned be- 
low may be found in articles under their names. 


THE COLONIAL YEARS (1492-1826) 


Literature of the Conquest (1492-1600).—For the thrill 
of first contacts, of epic adventure and of new vision there are 
the five dispatches, or Cartas de relación, sent by Hernán Cortés 
(1485-1547), the courageous, calculating conqueror of the Aztecs, 
to his emperor Charles V; the inimitable and disarming account 
of the indignant and doughty Bernal Diaz del Castillo (¢. 1492-6. 
1581), who spoke for the common soldier in his Historia verdadera 
de la conquista de la Nueva España; the incredible odyssey of the 
first white man to cross America on foot from Florida to the Mexi- 
can Pacific as told by Alvar Núñez Cabeza de Vaca (¢. tee 
1560) in his Naufragios y comentarios; the impassioned pages © 
that impetuous “apostle of the Indies,” the Dominican an 
Bartolomé de las Casas (1474-1566), whose Brevisima relación de 
la destruicién de las Indias (c. 1542) became the cornerstone Š 
the “black legend” of colonial Spain; and finally, the nostalgic mi 
iniscences of a mestizo born of an Inca princess and a ra 
conqueror, Garcilaso de la Vega (1540?-1616), em ed ES 
imaginative and exciting history, Los comentarios reales que tr 
del origen de los Incas (1609-17). + tine their 

The conquerors were not content, however, with chronicling 
deeds in prose alone. Fired by the heroic fervour of their agè 
by the example of Ariosto, Tasso and the Latin masters, h 
in epic measures the whole story of adventure that lured ma 
distant Antarctica to the upper reaches of the Rio Grande. Ran 
Araucana (1569-89), the first of these epic poems and n ani 
the many written in the closing years of the 16th century, i 
sporadically throughout the later colonial period, was e 
scraps of paper and bark by the young captain and courti A 
de Ercilla y Zúñiga (q.v. ; 1533-94) while serving Mer 
armies pitted against the indomitable Araucanians of ~; d 
mendously popular in its time, this national epic we 
participants elsewhere to do for northern South, Amen 6072) 
Ercilla had done for Chile: Juan de Castellanos Oe ee 
Elegias de varones ilustres de Indias (1588); for the rgentinā; 
region, Martin del Barco Centenera (c. 1535-1605), L0 0'8% de 
and even for the northern outposts of New Spain, , 0 (1610): 
Villagré (c. 1555-1620), Conquista de la Nueva Méx 7 
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tary significance. Only the Arauco domado (1596) of Pi 

Oña (1570-1 643), Chile’s first outstanding native Pk sete ye 
the Ercilla epic in artistic achievement. In La cristiada (1611) 
written in Lima, Peru, by the Dominican Diego de Ojeda (1571- 
1615), America was also to produce the best sacred epic in the 
Spanish language. And finally there is the brilliant and ambitious 
Bernardo de Balbuena (1562-1627) whose work best represents 
the rich and varied literary expression of the dawning baroque age. 
His vast epic, Bernardo, o victoria de Roncesvalles (1624), and 
his eclogues are overshadowed by his La grandeza mexicana (1604), 
an effusive paean that placed him among the best descriptive poets 
of colonial America. 

The discovery and conquest of the tropical heartland of America 
did not produce a like rich body of Brazilian counterparts to the 
spirited epics in prose and verse of the Spanish conquerors. The 
Portuguese found no centuries-old native civilizations upon which 
to build a new society. Indians were few. Rather than resist, 
they retreated into the interior, leaving the invaders to settle at 
widely scattered points along the extended narrow coastal plain. 
There was, then, no epic clash of which to sing. But there was the 
eautiful and bountiful land and nature’s children of coast and 
forest, and these, beginning with the very day of discovery, were 
described and extolled by the Portuguese explorers and mission- 
aries and by others of many lands. Brazil’s “literary baptism,” 
ike that of colonial Spain, is to be found in the letter of discovery 
sent to Dom Manuel I of Portugal by the scribe Pero Vaz de 
Caminha, who accompanied the explorer Pedro Alvares Cabral in 
1500, The missionary labours were largely in the hands of the 
Jesuits, and to one of their number, José de Anchieta (1534-97), 
inguist, historian, poet, dramatist and educator, befell the dis- 
tinction of being hailed as the father of Brazilian literature. For 
the period, however, there is only one epic, and this, except for 
some descriptive passages that give voice to brasilidade, or love 
or the new land of Brazil, sings of Portuguese exploits against 
the Moors in feeble imitation of Luis Vaz de Camões. The epic 
Prosopopéa (1601), by Bento Teixeira Pinto (c. 1540-1618), 
is commonly regarded as the first book by a Brazilian-born 
writer. 

The Flowering of Colonial Letters (1600-1808) —By 1600 
the day of the conqueror was past and the new world began 
to adjust to a less spectacular development for two more long 
centuries under Spanish-Portuguese dominion, Institutions and 
manners evolved and flourished under patterns already set in the 
latter half of the 16th century. The first printing press in the 
Americas was established in Mexico City about 1539, to be fol- 
lowed by another in Lima in 1584, and both cities were granted 
university charters as early as 1551. Such, however, was not the 
case in Brazil where not a single university was founded during 
colonial years and where printing was not permitted until the 
close of the period, But everywhere in the Americas a growing 
leisure class could devote more time to intellectual and artistic 
pursuits, and close ties maintained with the homeland through 
men and books encouraged the development of parallel literary 
patterns. In convent and court, life and letters became a pallid 
reflection of trends across the Atlantic, and there was little in 
these two centuries that could lay ae to enti or to dis- 
tinction as the product of a genuine merican a 7 

The NEBI aia emerging from its medieval ate tha 
time of the conquest, served largely during the x6th century of 
a missionary medium in the Indian tongues for the cone ea 
the native masses. But for the creoles and the growing mes 
class the dramatic repertoire was mainly Spanish and eee 
and even those plays that were written in America, eae y 
Published, were patterned after the flourishing drama of the Go! S 
Age. The plays of the greatest of these native dramatists, we 
Mexican Juan Ruiz de Alarcón (c. 1581-1639), more propery 
Pelong to Spain. P 

No true novel was written during the EN 

tose fiction as such continued to yield to works of historical and 
biographical import. One of the most readable of these pieces 1S 
the entertaining travelogue, El lazarillo de arn 3 
Written sometime about 1773, by the still unidentified Calixto 
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Bustamante Carlos Inca, of Peru, better known under his pseu- 
donym Concolorcorvo. 

That poetry was the most popular form may be inferred from 
a contest held in Mexico in 1585 in which more than 300 versifiers 
took part. But these rhymesters did little more than produce a 
flood of mediocre poetry as indifferent disciples of the cult of the 
Cordovan genius Luis de Góngora y Argote (1561-1627), Most 
of their work remains mercifully buried and almost forgotten. 
Samplings of their blighted art may be found in the curious and 
entertaining anthology, Ramillete de varias flores poéticas (1675), 
gathered by Jacinto de Evia (b. 1636) of Ecuador. One name 
alone stands out above them all, that of the famed Mexican nun 
and “tenth muse,” Sor Juana Inés de la Cruz (q.v.; 1651-95). 
Thirsting after knowledge, she had at 17 sought refuge in a convent 
where she hoped to be able to dedicate her talents entirely to medi- 
tation and writing, But her admirers all over the western world 
kept her in the intellectual and social limelight, where she added 
further to her stature as Mexico’s first feminist. Her fame was 
enhanced not a little through her critique of one of the sermons 
of the most eloquent Jesuit missionaries of the day, António Vieira 
(1608-97). Vieira’s vigorous writings in defense of the Indian 
and Negro and against the exploitation of Brazil by Portugal 
attest to the fact that, protest as he did against current literary 
licence, he too like Sor Juana and others could not free himself 
entirely of the fateful attraction of Góngora. Sor Juana’s plays, 
religious tracts, a revealing autobiographical piece (the product 
of her contact with Vieira), but above all her sacred and profane 
lyrics of simple beauty and emotional appeal, amazingly free of 
Géngorist excesses, constitute one of the greatest single colonial 
literary legacies of Ibero-America. 

As the colonial period ended only an occasional voice protested 
against the artificiality and decadence of viceregal life and letters. 
Among the earliest of these were the mordant Peruvian wit Juan 
del Valle y Caviedes (c. 1652-92) and his contemporary Gregorio 
de Mattos Guerra (1633-96), the epigrammatic “devil’s mouth- 
piece” of Brazil, Both stemmed directly from the Quevedo tra- 
dition in Spain and both were extremely popular, their verse 
circulating widely from manuscript to manuscript, not to be col- 
lected and published until long after their deaths. 

Literature of Rebellion (1808-26).—Protest and general 
political unrest began to spread as the 18th century advanced 
and French letters and ideas broke through the relaxed controls 
indifferently held by Spain and Portugal over new world thought 
and expression. Early stirrings became more purposeful when 
French revolutionary doctrines were put to the test by the bold 
action of Britain’s colonies to the north, Printing presses and 
periodicals sprang up everywhere to convey the new ideas and 
ideals quickened in the flourishing literary societies founded by 
Tbero-America’s young liberals returning from fruitful contacts 
pes of the earliest, most immediate fruits of these contacts with 
foreign thought was the abortive Brazilian Inconfidência Mineira 
of 1789, a “conspiracy of poets,” headed by Joaquim José da Silva 
Xavier, called Tiradentes (the “tooth puller”), and supported by 
a number of exceptional writers who were members of the escola 
“Minas school” of epic and Arcadian (neoclassic) 
qual in the Spanish colonies of that day. Inspired 
by Camões and Ercilla, José Basilio da Gama (1740-95), author 
of O Uruguay (1769), and Friar José de Santa Rita Durão A 
1737-84), author of Caramúru (1781), composed two great na- 
tive epics of Brazil. Love of country and the appearance of the 
Indian as a literary character stamped both works as forerunners 
of Brazilian intellectual independence. The outstanding lyrist, 
Tomas António Gonzaga (9.0. 1744-1810), author of the celicne 
love songs to Marilia de Dirceu (1792), is still the mosh popu ar 
love poet in the Portuguese language. Gonzaga m to e: m 
exile in far-off Mozambique, anda somewhat similar ne ami e 
most of the conspirators of that ill-starred revolt, When, after 

bloodless victory in 1822, Brazil finally emerged as an empire 
; Dom Pedro I (1822-31) and Dom Pedro II (1840-89) only 
eyes José Bonifacio de Andrada e Silva (c. 1763- 
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pendence. As the author of such vigorous, passionate verse as 
Poesias, published in Bordeaux (1825), he clearly reveals his af- 
finity to Byron; he is also acclaimed Brazil’s first romantic poet. 

The pioneer Venezuelan Francisco Miranda (q.v.; c. 1750- 
1816) left a remarkable journal that reveals how he profited from 
firsthand contacts in the United States with the “great American 
experiment.” His compatriot, the liberator Simón Bolivar (1783- 
1830), was later christened “the thinker of the Revolution.” 
Through his prophetic analyses of the sociopolitical scene filtered 
some of the best and most applicable of French thought, particu- 
larly that of Montesquieu and Rousseau. Bolivar’s dream of a 
confederation of Ibero-American states received ardent support 
from the fiery Argentine pamphleteer Bernardo de Monteagudo 
(1785-1825), onetime secretary of his country’s national hero, 
José de San Martin. 

But brilliant and decisive as was their contribution to the cause, 
the Mexican propagandist and journalist José Joaquin Fernandez 
de Lizardi (1776-1827), referred to as el pensador mexicano (the 
Mexican thinker) after the revolutionary journal founded by him 
in 1812, was the only one of that patriotic band of “liberators” 
to be remembered as a man of letters. His present fame rests 
largely on the picaresque tale El Periquillo Sarniento (1816), 
generally conceded to be the first authentic Ibero-American novel, 

The revolution found its most popular form of expression in bal- 
ladry and heroic verse. Only an occasional national anthem, such 
as that of Argentina written in 1813 by Vicente Lépez y Planes 
(1784-1856), remains as a symbolic reminder of that time. The 
more enduring patriotic poetry came with the flush of victory and 
represents but a phase of the total output of three outstanding 
poets whose significance transcends the brief violent period of the 
struggle for independence. Only the work of the Ecuadorean 
José Joaquin Olmedo (q.v.; 1780-1847) was limited almost ex- 
clusively to the themes and spirit of revolutionary years. His 
best-known poem, “La victoria de Junin, Canto a Bolivar” (1825; 
London and Paris, 1826), composed at Bolivar’s request, is gen- 
erally considered to be the finest example of heroic poetry in the 
classical style written in America. In his Virgilian “Silva a la 
agricultura de la zona térrida” (1826), worthy companion piece 
to Olmedo’s battle-inspired ode, the serene and encyclopedic poet 
and scholar Andrés Bello (q.v.; 1781-1865) of Venezuela, exhorted 
his fellow Ibero-Americans to turn their swords into plowshares 
and live the good and abundant life that rich tropical America 
held out to all free men. In his later years Bello was to distin- 
guish himself as a grammarian, literary critic, translator, law- 
giver and educator and as the revered father of Chile’s own first 
intellectual generation. 

José Maria de Heredia y Campuzano (1803-39), Ibero- 
America’s first great lyric poet and romanticist, lived most of his 
life in exile (Venezuela, New York, Mexico) where nature in its 
grander moods inspired the rebellious nostalgic poet of enslaved 
Cuba to write his widely acclaimed poems “En el Teocalli de 
Cholula” (1820) and “Al Niagara” (1824). In Mexico, as was the 
case with Bello in Chile, Heredia was to participate actively in 
the new literary movement of romanticism with which the young 
Ibero-American nations were born to political independence. 


THE FORMATIVE YEARS (1826-1910) 


The Romanticists (1826-70).—Victory brought immediate 
political independence from Spain and Portugal (except for the 
island countries of the Caribbean) but not freedom from the 
despotism of political anarchy that beset the young nations in their 
early formative years. Economic and political stability would not 
be realized for most of the new nations until the closing years of 
the century. American themes had fired the imagination of 
the “liberators,” but neoclassic forms were still too sacred to be 
violated even by the tempestuous romantic Heredia. European 
romanticism was to show the political liberals the way to cultural 
independence also, even though that way lay largely along the 
route marked out by France (Chateaubriand, Lamartine and 
Hugo), England (Scott and Byron), and Spain (Espronceda and 
Zorilla). Neoclassic form and restraint yielded to the romantic 
tenets of freedom, individualism and emotional intensity, tenets 


ideally suited to fit Ibero-American temperaments and conditi 
The most illustrious group of early romanticists o 
n ae was that of 
the Argentine political refugees who fled from the tyranny of Juan 
Manuel de Rosas (1793-1877). Their leader was Esteban Eche- 
verria (1805-51), who, shortly after his return from a four-year 
stay in France (1826-30) when romanticism was at its height, 
indicated the way by writing “La cautiva” (1837), his best poem 
and the earliest example of the wedding of native themes and 
scenes to new and more appropriate verse forms. The pampa had 
been discovered. It remained for Domingo Faustino Sarmiento 
(q.v.; 1811-88), who rose from rural schoolmaster to be his coun- 
try’s first civilian president, to present in Facundo (1845), writ- 
ten in Chile in passionate denunciation of Rosas, the first serious 
study of the pampa and of gaucho lore. It was this emphasis\on 
the national scene that gave birth to an indigenous literary genre 
without European prototype, the so-called gaucho literature of 
Argentina and Uruguay. The gaucho had long been the subject 
of folk tale and ballad. He then became the subject of some of 
the best verse of the century, his romantic story finding, in part, 
its highest artistic expression in Rafael Obligado's (1851-1920) 
three poems (1887) on the legendary minstrel Santos Vega. He 
was acutely portrayed in the humorous gem Fausto (1866) by 
Estanislao del Campo (1834-80). And, finally, he aroused the 
national conscience and received epic treatment in. the classic 
Martin Fierro (1872-79) by José Hernandez (1834-86). 

These “primitive” poems written in imitation of the gaucho 
minstrel’s ballads and speech are one of two of Ibero-America’s 
original contributions to western letters. The other springs from 
the romanticist's interest in the search of national roots: the past 
of the “noble savage” of Utopian pre-Columbian days and of the 
victim of Spanish colonial tyranny, the past of a hardy epoch 
of discovery and of clash of conqueror and conquered, the past 
of the romance and intrigue of later viceregal days and finally 
the past of the glorious epic of the struggle for self-determination — 
and self-expression. Echeverria was one of the first to exploit 
this past in Lo cautiva, the poetic narrative of the legend of the 
ill-starred lovers of the pampa. This romantic evocation moth 
a growing brood of poems and plays that reached its poetic climax 
in the elegiac Tabaré (1886) in which the Uruguayan Juan Zor 
rilla de San Martin (1855-1931) sings of the sad fate of the 
aboriginal Charrúas forever vanquished by the Spanish invaders. 
In prose this past produced the ¢radicidn, the other unique Ibero- 
American genre patterned after the historical anecdote and He 
fected by the Peruvian Ricardo Palma (1833-1919), one of the 
greatest Ibero-American masters of piquant, humorous prose: 
Palma’s Tradiciones peruanas (1872-1910) has been imitat fais 
many, but no one has yet succeeded in matching his en 
and artistic re-creation of the past, especially of colonial HEE 

The Brazilian romantics had no great Indian past and a relal 
uneventful colonial era. They therefore continued to ine j 
beauties of their tropical homeland and to exalt the simple ‘ 
of the idealized Indian, always with languid nostalgia, or 3 mingos 
and not infrequently with marked religious fervour. pi vd with 
José Gonçalves de Magalhães (1811-82) is generally credi blica- 
having launched the romantic movement in 1836 with the P stios 
tion of the patriotic and deeply religious poems, Suspiros n theit 
e saudades. The earlier phases of the movement pee 
best and most representative expression, however, 1m ee (82° 
and richly variegated writings of Antônio Goncalvez ae roman- 
64), one of Ibero-America’s truly outstanding poets oft emplified 
tic period. Later phases of romanticism are best © i 
in the poetry of doubt and despair of the would-be B $ 
sick, short-lived Manuel Antônio Alvares de Azevedo (183 
the so-called “Satanic school” and author of Uma noite aboli- 
(c. 1851) and in the Hugoesque sociopolitical verse 0 (1847-12) 
tionist and intensely Brazilian Antônio de Castro Alves 
author of Os escravos (1876). 

The Realists and the Naturalists (1855-1900? im dis- 
manticist’s interest in the picturesque and unusual ve evidenc? 
cover types and customs in the living present that entero 
of a budding national way of life. The sketch bake after those 
manners, or cuadro de costumbres, closely M el 
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of the Spanish costumbristas—Larra, Estébanez Calderón, 
Mesonero Romanos—developed into the realistic novel of man- 
ners shortly after mid-century. : From that date on, the novel 
began to assume a more commanding role in Ibero-American 
letters. Contrary to its development elsewhere, however, it ap- 
peared almost concurrently in the several types representative of 
successive literary trends in Europe whose masters (Scott, Dumas, 
Balzac, Pereda, Pérez Galdós, Eça de Queirós) provided the molds 
in which were poured Ibero-American themes. José Mármol 
(1817-71), the most virulent anti-Rosas poet of the Argentine 
exiles, is remembered for Amalia (1851-55), a highly romantic 
novel of contemporary political events that afforded the outside 
world a dramatic depiction of life in Argentina under the tyranny 
of Rosas. Across the Andes the realist Alberto Blest Gana (1830- 
1920) began producing a series of costumbrista novels on Chilean 
life of which Martin Rivas (1862) is generally considered his best. 
At about the same time, the Colombian Jorge Isaacs (1837-95) 
gave Ibero-America its most popular and most representative novel 
of the 19th century in the tragic idyll of Marta (1867), while Juan 
León Mera (1832-94) of Ecuador contributed Cumandá (1871) 
to the growing number of highly romantic fictional portrayals of 
idealized Indian life. 

Except for a scattering of prose pieces of dubious novelistic 
stamp, the true novel did not put in an appearance in Brazil un- 
til 1844, the date of publication of the perennially popular and 
romantically sentimental A moreninha by Joaquim Manuel de 
Macedo (1820-82). From that time on, however, the form en- 
joyed a more orderly and more continuously progressive growth 
than in the other sister republics. Still one of the most widely 
read of his country’s novelists, José Martiniano de Alencar 
(1829-77) initiated the vogue of the Brazilian Indianista novel 
by contributing two of the most popular works to the genre, O 
Guarany (1857) and Iracema (1865). But these romantic tales 
of love between Indian and white represent only one aspect of 
Alencar’s varied literary activity. In attempting to novelize the 
Whole of his country’s past, he turned to the sertão (hinterland) 
to depict the life and customs of Brazil’s backlands, His O gaúcho 
(1870) and O sertanejo (1876), although still markedly romantic 
inspirit, were among the forerunners of a flourishing regional genre 
that set the stage for the flowering of a truly national novel. Two 
exceptional contributors to this transitional genre were Alfredo 
d'Escragnolle Taunay (1843-99), whose Inôcencia (1872), an 
unusual love idyll set in the backlands of Mato Grosso, became a 
universal favourite, and Bernardo Guimarães (1827-84), whose 
frankly abolitionist A escrava Isaura (1875) was a decisive step 
forward in the direction of the novel of social protest. 

True realism—with a definite leaning toward naturalism—had 
Made an early and isolated bow in the long-overlooked Memérias 
de um sargento de milicias (1854-55), a Balzacian novel of early 
19th-century types and customs by Manuel Antonio de Almeida 
(1831-61). But it was not until the mid-1870s that the novel 
began to cut deeply under the surface of rural and urban national 
life to expose the cankers of social and psychological maladjust- 
Ments to a rapidly changing economic scene. Aluizio de Azevedo 
he forerunner of the 2oth-century 
ch favourites as O mulato 
Less concerned with the external 
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eral of these late romantic “liberators” distinguished themselves 
in the manner and content of their writing, significantly distinc- 
tive in the essay form. Juan Montalvo (1832-89) became the 
symbol of uncompromising opposition to political tyranny. He 
is best remembered as the stylist and essayist of the philosophical 
Siete tratados (1882). Eugenio Maria de Hostos (1839-1903) 
of Puerto Rico, inspired teacher and essayist, led the way for 
social reform and independence for Caribbean lands. The aboli- 
tionist Joaquim Nabuco de Araujo (1849-1910) and the cosmo- 
politan statesman Ruy Barbosa (1849-1923) were the two civic- 
minded intellectual giants of Brazil in mid-passage from empire 
and slavery to republicanism and the new way of life. It was, how- 
ever, relentless attacks against all forces of repression that marked 
Peru’s most dynamic and colourful essayist, Manuel González 
Prada (1844-1918), as the intellectual leader of successive genera- 
tions of zealous youthful reformers. His ironic experimental verse, 
too, paved the way for the full-flowering of the “new” poetry that 
came into being with the younger rebels who sought to break once 
and for all with the aesthetic shackles that held them captive to 
old world writing. 

The Modernists (1888-1910).—Political stability and a meas- 
ure of economic security vouchsafed the emergence of a grow- 
ing leisure class dedicated to cultural pursuits and to a cosmopoli- 
tan awareness of life and letters. This new attitude found its best 
expression in the revolt against the sentimental strains of roman- 
tic versifiers whose clichés began to fill the bulging pages of na- 
tional anthologies. The romanticist’s striving for national ex- 
pression was largely responsible for the development of a sterile, 
cloying product in which the potential of a rich new world and 
a complex social scene degenerated into a meaningless mass of 
banal lines. Ibero-American writers were suffocating in the stag- 
nant confines of excessive nationalism. The revolt began when 
young writers, independently of one another over the Americas, 
withdrew temporarily from the local whirlpool to immerse them- 
selves in the mainstream of world thought and writing. These new 
horizons broadened their perspective and afforded them a revital- 
ized vision of how to achieve the cultural independence they had 
so long sought. At first, then, there were the young despondents 
and pessimists, those who attempted to shut themselves out from 
their immediate environment in artificial worlds of their own mak- 
ing. They were the transition group, or precursors, disparagingly 
labeled modernistas (modernists) by the older generation. They 
experimented in metres and in language. They wrote on themes 
exotic and.rare—the ancient past, the distant orient, lands of 
childhood fancy and opiate creation, Beauty was their goddess 
and “art for art’s sake” their creed, a creed nurtured largely in the 
French Parnassian and Symbolist schools but one that derived 
strength and richness from sources representing the range of west- 
ern poetics. 

Foremost among the modernists of early transition years were 
the Mexican Manuel Gutiérrez Najera (1859-95), whose elegiac 
verse and restrained rhythmical prose sketches and tales best rep- 
resent the trend from romanticism to modernism; the Colombian 
José Asunción Silva (1865-96), whose metrical experimentation 
and romantic reminiscences left a small but influential body of 
poems that were widely imitated and even parodied; the morbid 
Julian del Casal (1863-93), probably the first full-fledged modern- 
ist, and his compatriot José Marti (1853-95), martyr and symbol 
of Cuba’s struggle for freedom from Spain, whose inspired prose 
style and deceptively simple, sincere verse set his work above 
and apart from all schools and movements. — Marti’s life and writ- 
ings have a special meaning for all Americans for all time. 

But these modernists all died too young to witness the full- 
flowering of the movement under the leadership of Rubén Darío 
(g.v.; 1867-1916) of Nicaragua, whose collection of verse and 
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Darío abandoned the ivory tower to sing new songs of life and 
hope for Spanish-speaking peoples everywhere. His Cantos de 
vida y esperanza (1905) are the fruit of a process of blending the 
best of modernist form with the more enduring and more universal 
themes of Hispanic lands. Dario’s influence was far-reaching, 
his imitators legion. The imitators, particularly those who ex- 
ploited his early experimental escapist phase, were responsible for 
the emergence of a cult that bore his name, rubendarismo, a 
phenomenon that had its classic counterpart in the cult to which 
Góngora had given unwitting birth. But many of Dario’s con- 
temporaries stood out as individual artists of exceptional merit. 
The titles alone of their best-known and most appreciated indi- 
vidual pieces or collections often suggest the content and tone of 
their major contributions to the movement. This is especially so 
in the case of Mexico’s Amado Nervo (1870-1919), whose mystic 
serenity is reflected in Serenidad (1914) and Elevación (1916); of 
Peru's José Santos Chocano (1875-1934), whose exalted Ameri- 
canism gave birth to Alma América (1906); of Bolivia’s Ricardo 
Jaimes Freyre (1872-1933), who drew upon Scandinavian my- 
thology for the exotic measures and themes of his Castalia bárbara 
(1899); of Colombia’s Guillermo Valencia (1873-1943), whose 
classic bent is manifest in Ritos (1898); and of Uruguay's philoso- 
pher and essayist José Enrique Rodó (1872-1917), whose overly 
polished appeal in Ariel (1900) for the cultural integrity of His- 
panic lands but lately humiliated by the northern colossus, the 
United States, distinguished him as the leading critic and ex- 
ponent of modernist ideals. 

Long after Dario’s death several of his contemporaries con- 
tinued to contribute to the evolving trends of postmodernist years, 
including Leopoldo Lugones (1874-1938) of Argentina, whose 
philosophy and aesthetics kept pace with the vanguard of thought 
and expression to maintain him in a position of national lead- 
ership from early modernist days to the later phases of an arbi- 
trarily pronounced nationalism; Enrique González Martinez 
(1871-1952), whose call to wring the neck of the modernist swan 
signaled his emergence as a serious and sensitive pacesetter of 
later poetic trends in his native Mexico; and finally, the poet’s 
poet, Julio Herrera y Reissig (1875-1910) of Uruguay, the out- 
standing symbolist of modernism, whose daring imagery paved 
the way for the neo-Géngorist cult of the 1920s. But such poets 
as Lugones and González Martinez, who adjusted or gave direction 
to the trends away from modernism after roro, were the excep- 
tion. The vast majority of Spanish-American modernists, and their 
younger satellites, continued to be spellbound by the verbal magic 
and brilliance of the Dario of Prosas profanas. 

In Brazil the reaction against romantic verse set in somewhat 
earlier than in the rest of Ibero-America, but it never produced 
the richly variegated mosaic of Spanish-American modernism. 
The Brazilian Parnassians owed as much to their Portuguese col- 
leagues as they did to the French masters. They remained, then, 
essentially Brazilian, and though the more formal aspects of their 
poetry were challenged by a number of poets attracted to French 
symbolism, a symbolist movement as such never materialized in 
Brazil, Parnassianism as epitomized in the poetry of Raimundo 
Corréia (1860-1911), Alberto de Oliveira (1857-1937) and Olavo 
Bilac (1865-1918) reached its high point in the mid-1880s, and 
continued to dominate the stage, virtually supreme and relatively 
unchanged, until the “stirring 1920s” of Brazilian modernism. 
But the ivory tower of the escapists and the formalists was soon 
to topple under the pressure of world-shaking events already in 
the offing as the period drew to a close. 


THE MATURE YEARS (1910- ) 


Vanguard Literature (1918-30).—The Mexican revolution of 
1910, World Wars I and II and the Spanish civil war served to 
confirm the conviction of thinking men everywhere in Ibero- 
America that drifting and dreaming on the roseate waters of the 
modernist swan would not help them to meet the multiple chal- 
lenges arising out of local and international conflicts that shook 
their tottering social, political and economic structure to its very 
foundations. The horror and bloodshed of the Mexican revolu- 
tion shocked a complacent intellectual minority into a realization 
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of the sad plight of their country’s submerged masses, The Indian 
and the mestizo everywhere found able champions of their cause, 
Ardent youthful liberals broke away sharply from modernist tenets 
and from the wordy descriptions of local scenes and types, lärgel 
imitative of European realist and naturalist techniques, to create 
a body of writing that in theme, form, spirit and even language 
was unequivocal testimony to the fact that Ibero-American litera. 
ture had at last come of age. The Spanish civil war and World 
Wars I and II gave continental and international perspective to 
America’s attempt to define her lot, place and mission among the 
nations of the world. World-wide depression and dollar diplomacy 
encouraged the emergence of radical economic philosophies that 
seemed to offer hope of deliverance from the bondage of im. 
perialism. From this ferment of self-discovery and self-assertion, 
Tbero-America produced a literary portrait that in composition, 
colour and complexity was a remarkable tribute to the land and 
to the men whose dramatic story was told therein. 

Shortly after 1900 the modernist leaders (Dario, Nervo, 
Lugones) turned away from the more formal and exotic aspects 
of the movement to initiate a return to traditional forms and to 
sincerity and simplicity of expression. Their followers, however, 
never wholly rejected the blessings of modernist experimentation 
—enriched versification and language and the revelation of count- 
less new thematic sources. Of these postmodernists one group 
stands out sharply, an extraordinary band of women whose lyrics 
were more widely read and enjoyed than that of the majority of 
male poets in the first half of the 2oth century. Love in all of 
its impassioned and transcendental manifestations, maternal long- 
ing and social protest are the themes of Delmira Agustini (1886- 
1914), Alfonsina Storni (1892-1938), Juana de Ibarbourou 
(1895- ) and Gabriela Mistral (1889-1957). Their contribu- 
tion was recognized in the honour accorded Gabriela Mistral, win- 
ner of the Nobel prize in literature for 1945. 

Stemining directly from the modernist tradition and represent- 
ative of a number of more pronounced trends are the unpreten- 
tious lyrics of Enrique Banchs (1388-  ); the’ deceptively 
experimental verse of the deeply subjective Mexican Ramón López 
Velarde (1888-1921); the wholesomely mystical espre ua 
the Guatemalan Rafael Arévalo Martinez (1884+); the bril- 
liant sonnet sequence of the tropical scene in Tierra de promi 4 
(1921) by the Colombian José Eustasio Rivera (1889-1928); ha 
the intensely racial rhythms of Cuba's “nativist” mulatto poe 
Nicolas Guillén (1904- Di 
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tural bondage until the world depression of 

political order (1930) under Gettlio Vargas PE ace a 
its aggressive flaunting of all convention. Although incited b; 
European iconoclasts, the Brazilian modernists were puani 
bent on bringing national thought and life abreast of moderi 
times. It was a high-pitched, often theatrical, self-searching period 
of aesthetic re-evaluation and of analysis of the immediate Bra- 
zilian present. However, as in the case of the Spanish vanguard 
movements, there was little of enduring value that came of it. 
But it did serve as a sorely needed purge and produced a number 
of men whose names became fixed in Brazilian literary history 
such as the movement’s high priest, the gifted and many-faceted 
poet and musicologist Mario de Andrade (1893-1945); his lieu- 
tenant, the genial and unpredictable Oswaldo de Andrade (1890- 
1954); the perceptive critic and Whitmanesque bard Ronald de 
Carvalho (1893-1935); and the nation’s greatest living poet 
Manuel Bandeira (1886- ). Certain modernist techniques, a 
highly sensitive preoccupation with social and metaphysical prob- 
lems, but above all an imperative urge for untrammeled self- 
expression characterize the poetry of such outstanding modernist 
contemporaries or followers as Jorge de Lima (1893-1953), Ce- 
cilia Meirelles (1901-  ) and Augusto Frederico Schmidt 
(1906-1965). 

Literature of Social Protest (1930- ).—The Spanish- 
American modernists, and later the Brazilian modernists as well, 
made their best contribution in verse and in poetic prose pieces. 
Contrary to its exceptional development in Brazil, the Spanish- 
American novel had been left largely to the unwieldy pens of un- 
inspired realists, among them some who aspired to apprenticeship 
under Emile Zola and his naturalist followers. Federico Gamboa 
(1864-1939) of Mexico and Baldomero Lillo (1867-1923) of 
Chile gave both strength and a measure of artistic balance to the 
vehement protests of their fiction of social reform. The later 
novelists, essayists and short-story writers who took up the battle 
shortly after the turn of the 2oth century developed new and more 
effective techniques from the modernists and from such more revo- 
lutionary stylists of other lands as Joyce, Proust, Romains, Stein- 
beck and Kafka, As this literature of protest moved forward 
from rgro to mid-century it gained in profundity, strength, clarity 
and form as it continued to probe into the causes that make for 
injustice and inequality. A 

Marti and González Prada had advanced the essay to a promi- 
nent place in the realm of ideas and effective expression. And 
both came to be hailed as the intellectual and literary progenitors 
of succeeding generations of men acutely aware of their responsi- 
bilities as leaders in the move to interpret and to guide America 
in a rapidly changing world. Rufino Blanco Fombona (1874- 
1944) of Venezuela, more widely known for his prose fiction in 
which he assailed his country’s tyrants with more passion than 
poise as in El hombre de hierro (1907) and El hombre de oro 
(1916), became the ardent spokesman for dynamic pan-His- 
panism, He was also among the first to attack “Yankee im- 
perialism,” a role in which he was abetted by the militant 
Argentine, Manuel Ugarte (1878-1955) whose El porvenir de 
América latina (1911) and El destino de un continente (1923); 
together with Les démocraties latines de PAmérique (1912) an 
La creación de un continente (1913) by the Penan mes 
Garcia Calderón (1883-1953), envisioned Ibero-America A3 zS 
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It was in both the short story and the novel, however, that 
the panoramic grandeur of the American scene and the human con- 
flict in all of its dramatic interest were best to be described and 
interpreted. 
$ The disheartening years that followed the abolition of slavery 
in Brazil in 1888 and the establishment of a republic in 1889 posed 
a number of agonizing qùestions to which serious-minded Brazilians 
at the turn of the century sought answers through an analysis of 
their troubled homeland as the raw product of an extraordinary 
amalgam of man, land and climate, It remained for an army 
engineer and journalist, Euclides da Cunha (1866-1909), to lay 
bare the very bedrock of Brazilian life, to create in the unclassi- 
fiable epic, Os sertões (1902), a work that has been called the 
“bible of Brazilian nationality.” The author and his work became 
a cult, It was the first written protest in behalf of Brazil's for- 
gotten man—the cornerstone of all later efforts, no matter what 
the form—to probe the nation’s weaknesses and strength. Da 
Cunha focused Os sertões on the emerging Brazilian of the back- 
lands. In a novel of ideas, Canaan, also appearing in 1902, José 
Pereira da Graça Aranha (1868-1931) focused on the problem of 
the effects of recent European immigration upon this evolving 
Brazilian type. Somewhat later, in 1918, the publication of a 
remarkable collection of short stories, Urupés, by José Bento 
Monteiro Lobato (1883-1948), made it apparent that talented 
intellectuals were continuing to probe for native types and traits 
in a search that gave direction and impetus to the modernist out- 
burst of the 1920s and birth to a new cultural regionalism that 
achieved full flowering after 1930 in the fiction of Brazil’s north- 
eastern backlands. The region produced a remarkably gifted and 
dedicated group of prose writers. A number of them, such as 
Gilberto Freyre (1900- ), whose Casa grande e senzala (1933) 
is fundamental to an understanding of the region, distinguished 
themselves as sociologists. Two of the more prominent novelists 
of this “Northeastern school” are José Lins do Régo (1901-57), 
who in a highly personal evocative style depicted the clash of 
the old and new way of life in his cla sugar cane” cycle (1932— 
34) and in such other novels as Pedra Bonita (1938) and the 
symbolic Fogo morto (1943), and Jorge Amado (1912~ DS 
whose convincing manipulation of mass minds and movements 
gave Brazil some of America’s best “proletarian” literature in such 
novels as Cacau (1933), Jubiabd (1935) and Terras do sem fim 
(1943). Angústia (1936) by Graciliano Ramos (1892-1953) at- 
tests to the fact that the individual inner struggle has also been 
adroitly plumbed by these new “regionalists,” Constantly experi- 
menting in technique and ever abreast of themes that reveal deep 
preoccupation with the 


individual in time and in a changing social 
structure, Erico Veríssimo ( 1905- ) ranks high as one of Ibero- 
‘America’s few cosmopolitan writers of distinction. Much of his 
work is available in English and in other languages: Caminhos 
cruzados (1935), Eng. trans., Crossroads (1943); Olhai os lirios 
do campo (1938), Eng. trans., Consider the Lilies of the Field 
(1947); O resto é siléncio (1943), Eng. trans., The Rest Is Silence 
(1946); and O tempo € 0 vento (1950), Eng. trans., Time and the 
Wind (1951). 

Mexico's bitter bloody rebellion of the masses gave birth to 
memoirs, chronicles, sketches, short stories and nov: kalei- 
doscopic, journalistic, staccato-pitched—of which the ea 
the most widely acclaimed was Los de abajo, a novel conceived in 
1915 over the campfire and on forced marches by Mariano Azuela 
(1873-1952), an army doctor of one of Villa's bands, Azuela 
alone chronicled almost every aspect of the revolution from its 
preliminary rumblings to its later social implications. From the 
late 1920s on, Martin Luis Guzman (1887- ) in El dguila yla 
serpiente (1928), Gregorio Lépez y Fuentes (1895-1966) in El 
indio (1935) and José Rubén Romero (1890-1952) in La vida 


inútil de Pito Pérez (1938) took up the challenge to give breadth 


and scope to Azuela’s treatment. y j 
The Mexican revolution focused attention on the sad plight of 


the Indian. This 20th-century Indian was not the uncompromising 
hero of the epic La Araucana, nor yet the symbol of colonial revolt 
against tyrannical Spain, and much less the noble savage” pa 
America’s untamed romantic wilderness. More discerning minds 
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came to realize that he was the victim of centuries-old political 
and economic forces that kept the masses in abject bondage to 
colonial institutions that would not disappear with political 
panaceas alone. This new /ndianista literature, in which the Indian 
is presented as a pressing social problem, had already found favour 
in fiction in the novel Aves sin nido (1889) by the Peruvian 
Clorinda Matto de Turner (1854-1909). And the Indian's cause 
had been advanced by Gonzalez Prada, the spiritual precursor of 
the militant pro-Indian, social-reform party Apra (Alianza Popular 
Revolucionaria Americana) that from its founding in 1923 be- 
came a vital political and intellectual force in Andean America. 
Out of the early sociological novels, Pueblo enfermo (1909) and 
Raza de bronce (1919), by the Bolivian Alcides Argiiedas (1879- 
1946) came the sombre short stories Cuentos andinos (1920) by 
Enrique López Albújar (1872- ) of Peru; the prize-winning 
novel of Indian life in the Peruvian highlands, El mundo es ancho 
y ajeno (1941) by Ciro Alegria (1909- ); and the brutally 
realistic pages of an entire school of Ecuadorean writers whose 
internationally heralded spokesman, Jorge Icaza (1902- ), 
skirted dangerously close to aesthetic suicide in his mass-minded, 
vernacular-ridden novels, Huasipungo (1934) and En las calles 
(1935 national award). 

The long struggle between man and nature became more critical 
as more powerful economic forces brought the primitive way of 
life into sharper conflict with the demands of modern civilization. 
The clash between the forces of “barbarism” and “civilization,” the 
pampa and the city, described by Sarmiento in his classic account, 
Facundo, had by no means receded into history with the passing 
of 19th-century caudillos (local chiefs). Subtler and less tangible 
international forces changed the colour and pace of the aging 
colonial system. Land and nature’s gifts were more zealously 
sought after and fought over than ever before: cattle on the pampas 
and the llanos, tin and copper and nitrates in the mountain fast- 
nesses and desert wastes, oil in areas long neglected by modern 
man, rubber and bananas in the “green hell” of the tropics. Nature 
resisted man’s inroads into its romantically conceived domain. 
And the struggle between the two became more violent as man 
fought against man, selfishly, to possess nature alone. These same 
forces were at work too in the growing urban centres where modern 
industrial economy exerted an even more insidious control over the 
destiny of the masses and where the traditional way of life and 
man’s attitude toward man and toward himself were subjected to 
ever increasing pressures of all kinds. 

The clash between the old and the new on the pampas of 
Argentina and Uruguay created a rich literature that runs the 

_ gamut from the sombre descriptive pages of Uruguay’s early out- 
standing short-story writer Javier de Viana (1872-1926) and the 
keen psychological portrayal of rural types in El terruño (1916) 
by Carlos Reyles (1868-1938), also of Uruguay, to the simple 
humorous narrative of gaucho life so engagingly depicted in El 
inglés de los giiesos (1924) by Argentina’s Benito Lynch (1885— 
1951) and the image-studded, evocative prose epic of the gaucho, 
Don Segundo Sombra (1926), by the Argentine Ricardo Giiiraldes 
(1886-1927), a classic and perfect example of the application of 
modern technique to the treatment of a regional theme. In Doña 
Bárbara (1929) Rómulo Gallegos (1884- ), one of Ibero- 
America’s masters of plot technique, gave a dramatic and poetic 
depiction of similar forces at work on the Venezuelan llanos. 

For the tropics appeared two artists who spoke for a growing 
number of younger writers who had discovered the selva, or jungle, 
where cotton and bananas and oil outdistanced rubber in pitting 
man against nature and man ever more sharply against man: 
Horacio Quiroga (1878-1937) of Uruguay, consummate short- 
story artist and worthy disciple of Poe and Kipling, who excelled in 
his dramatic descriptions of the Chaco and the jungle of Misiones, 
Arg.; and the Colombian poet, José Eustasio Rivera (1889- 
1928), whose sole prose work, La vorágine (1924)—probably the 
best novel on the American tropics yet written—is a powerful 
denunciation of the type of exploitation that marred the lives of 
the rubber gatherers in the upper Amazon during the boom days 
of the early 1900s. 

Man’s conflict with man in urban society has been the subject 
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of a growing body of novels since the turn of the ovis 3 
Gamboa exposed the social ills of his time. His popular e, 
(1903), a melodramatic picture of prostitution in his homeland is 
the Mexican counterpart of Zola’s Nana. In Nacha Regules 
(1919) Manuel Galvez (1882— ), distinguished Argentine 
novelist of a varied and rich production, did for metropolitan 
Buenos Aires what Gamboa had done for Mexico City, And in 
La maestra normal (1914) Gálvez has captured forever the uni- 
versal pettiness and monotony of life in the smaller provincial 
centres before the quickening pace of modern mechanized manners 
shattered the old colonial ways. Urban Santiago and Chile’s under- 
privileged everywhere have two powerful champions in the novelist 
Joaquin Edwards Bello (1888— ) and in Manuel Rojas (1896- 
), one of Ibero-America’s truly gifted short-story writers, 
Man’s struggle with the deeper forces within and beyond himself 
has found commendable expression in the psychological novels 
of the Chilean Eduardo Barrios (1884- ) and in the existen- 
tialist approach of the Argentine Eduardo Mallea (1903-. __), 
In their soul-searching for a key to individual and collective 
existence in the Americas, writers have continued to turn to a 
record of the past as well. La gloria de Don Ramiro (1908) by 
the accomplished stylist Enrique Rodriguez Larreta (1875-1961) 
of Argentina is generally considered the best historical novel yet 
written in the Spanish language. 
Ever since colonial times the Ibero-American theatre has shown 
a decided preference for peninsular productions and for plays 
borrowed from other tongues. Only one native dramatist, 
Florencio Sanchez (1875-1910) of Uruguay, succeeded in ob- 
taining minor prominence on the international stage, and his 
relative success was due largely to the criollo (creole) content of 
his plays rather than to anything indicative of an emerging new 
world dramatic technique. The favourable reception the outside 
world accorded Deus the pague (1932) by Brazil’s Joracy Camargo 
(1898- _) only served to accentuate the fact that in spite ofa 
rapidly swelling native repertoire and of the heartening and con- 
tinued efforts of experimental groups everywhere, Tbero-America 
had not yet produced a dramatist who could claim the universal 
recognition bestowed on a growing number of her distinguished 
sons in the fields of poetry and prose fiction. 
Brouiocrapny.—Isanc Goldberg, Brasilian Literature (1922); Alfred 
Coester, The Literary History of Spanish America (1928); Hispa 
Foundation of the Library of Congress, Handbook of Latin Americ 
Studies (1935 et seq.); Alice Stone Blackwell (tr.), Some Spe 
American Poets, 2nd ed. (1937) ; Angol Flores and Dudley Poore (eds.), 
Fiesta in November: Stories From Latin America (1942) ; Willis Knapp 
Jones, Latin American Writers in English Translation (1944) i fa 
Arciniegas (ed.), The Green Continent, trans. by Harriet de one 
(1944); Dudley Fitts (ed.), Anthology of Contemporary E 
American Poetry, rev. and enlarged ed. (1947); H. de Onís ae 
tr.), The Golden Land: an Anthology of Latin American ic wis 
Literature (1948) ; E. H. Hespelt (ed.), An Outline History os Me 
American Literature, 2nd ed, (1947), An Anthology of Spanish Ameri 
Literature (1946); A. Torres Rioseco, The Epic of Latin 'piction 
Literature (1942) ; J. R. Spell, Contemporary Spanish-American ori 
(1944); P. Henriquez Ureña, Literary Currents in Hispamit Marve- 
(1945) ; E. Verissimo, Brasilian Literature (1945) ; S. Putnam (1948): 
lous Journey: a Survey of Four Centuries of Brazilian wa Ex.) 
(1890- 


IBERT, JACQUES FRANCOIS ANTOINE (fis 
1962), French composer known for his skilled orchestra Tau É 
born on Aug. 15, 1890, in Paris. He was a pupil of Gabri” zome 
and Paul Vidal at the Conservatoire, and won the Prix Ai 
in 1919. Among his best-known orchestral works are Eso at 
Ballade de la geôle de Reading, based on Oscar Wilde’s poem, 
flute concerto, the concerto for cello and wind instruments bed 
suite Paris, “Le Petit ane blanc” from the suite Hi ista Freni 
his most popular piano work. Ibert was director of F 1962: 
Academy in Rome, 1937-61. He died in Paris on Feb ? 

See J. Feschotte, Jacques Ibert (1958). 

IBERVILLE, PIERRE LE MOYNE, frst 
1706), French-Canadian soldier and founder of the i Montreal 
colony in the French territory of Louisiana, was born i le Moyne 
on July 16, 1661. He was one of 11 sons of Charles ei of 
all of whom performed distinguished service in a Je Moyne 
the French empire in America. The eldest son, Chartes 


permanet 
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baron de Longueuil, later became governor of 

son, Jean Baptiste, sieur de Bienville, became ee ioe dian 
in founding the Louisiana colony and later first governor of ue 
province. At the age of 14 Iberville was appointed midshipman i 
the French navy and sent to France. After four years’ TAA ste 
French ships he returned to Canada. In 1686 he led a detachment 
on the overland expedition under De Troyes against the English 
forts on Hudson bay. This was the first of a series of piesa 
forays by Iberville against the English during the next ten years. 

When the treaty of Rijswijk (1697) temporarily halted the 
Anglo-French dispute over Hudson bay, Iberville was called to 
France and commissioned by the marine minister, Pontchartrain 
to found a settlement at the mouth of the Mississippi river. He 
left Brest in Oct. 1698 with four vessels and 200 colonists and 
reached Mobile bay in Jan. 1699. There the colonists were left 
while Iberville and a number of men searched the coast for the 
Mississippi, which they entered at the delta and ascended probably 
to the mouth of the Red river. No favourable site for a colony 
was found along the river, and, it being late, Iberville built Ft. 
Maurepas on the present site of Biloxi, Miss., and there left his 
colonists. This was the first permanent French settlement on the 
Gulf coast. 

j Returning the next year Iberville built a post on the Mississippi 
river near New Orleans and explored much of the lower valleys 
of the Red and Mississippi rivers. Returning a third time in 1701, 
he found his colony badly reduced by disease and transferred most 
of the colonists to the Mobile river. He returned for additional 
colonists, but France was again at war, and Iberville was retained 
for naval service. He was given command of the West Indian 
feet, and in 1706 invaded the islands of Nevis and St. Kitts, 
forcing them to surrender and capturing 30 ships and 1,750 men. 
While outfitting at Havana, Cuba, for an expedition against the 
Carolinas, Iberville fell ill with fever and died July 9, 1706. 

See N. M. Crouse, Le Moyne d’Iberville (1954). 

IBEX, the name given to several species of wild goat of the 
genus Capra. The Alpine wild goat (Capra ibex) isa typical repre- 
sentative. Formerly common 
throughout the higher ranges of 
the Alps, it is now greatly re- 
duced in numbers, being pro- 
tected locally in the Italian Alps. 
| Tt measures about 44 ft. in length 
and stands about 36 in. at the 
shoulder. In summer the short 
fur is ashy gray, but in winter 
this is concealed by long, yellow- 
| ish-brown hairs. The horns are 
long, curved backward and ridged 
on the front surface. The fore- 
| legs are somewhat shorter than 

the hind limbs. The agility of 
$ the ibex on its native mountains 
is astounding. It inhabits the line of perpetual snow, abstending 
at night to graze in the highest woods. The ibex is gregarious, 
iving in small herds, but the old males are usually solitary. The 
female, after a period of gestation of about 90 days, produces a 
tee young that is at once able to follow her. The flesh resem- 
les mutton, but with a flavour of game. P i 
The name ibex has been extended to include allied ETR. of 
which the Siberian ibex (C. sibirica), ranging over central Ae 
'S the finest and may possess horns 60 in. long. Other T fia; 
ering in the thickness of and ridges on the horns, occur in Arabia, 
thiopia, the Caucasus, the Himalayas and the Pyreneet. ragus 
yhe Nilgiri ibex, from the hills of southem owe Leite 

ocrius, more closely related to the imalaya! z num- 
JBIBIO, a people with a common langue sr as geoince 
ting about 1,500,000 in 1961 and inhabiting te voii 
of the Eastern region of Nigeria. Their language has some 
atric gion of Nige x emi-Bantu. They 

nities with Ibo but has been classified as semi-2a' Northern 
all into the following cultural and dialectal ani proper 
Outhern, Delta, Efik (g.v.), Anang (Western) p the population. 

astern)—the last two containing the bulk 0 
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The Anang were originally known to Europeans as the Kwa-Ibo; 
the Thibio proper and the Southern Ibibio as the Egboshary. All 
are rain forest cultivators of yams, taro and cassava and their main 
BES products are palm oil and kernels, They live patrilocally in 
jomesteads (compounds) which are grouped into village sections 
(ekpuk) which are also patrilineages and which federate into vil- 
lages averaging 100-200 persons. These villages form part of 
larger territorial units (clans) which are united by traditions of 
descent from a single parent village or village group and by the 
possession of a common tutelary spirit (idem) and a common 
totem (nkpo ibet). Secret societies are very prominent in Ibibio 
village organization and some of the Anang masks used by the 
ekpo (“ghost”) societies are among the finest in western Africa 
Se Secret Societies, PRIMITIVE). 

BLIOGRAPHY.—D. Forde and G, I. Jones, “The Ibo and Ibibio 
Seeing People a South Eastern Nigeria” Bara Suse 
Status, Position and Influence of Chiejs and Way Ruders A i 
Eastern Region of Nigeria (1958). (G. I, J.) 

IBIS, any one of several species of medium-large birds, related 
to the spoonbills but with a slender, down-curving, curlewlike bill, 
comprising the subfamily ‘Thres- 
kiornithinae. With the spoon- 
bills they form the family Thres- 
kiornithidae (or Plataleidae, in 
Britain) in the order Ciconi- 
iformes, Ibis are found through- 
4 out _the warm temperate and 
tropical regions except the South 
| Pacific islands. They wade in 
shallow lagoons, lakes, bays and 
marshes, feeding on small fishes 
ae oe eiA va 
neck and legs extended, alter- 
NEST nately flapping and sailing. Ibis 
often nest in vast colonies, building compact stick nests low in 
bushes or trees and laying three to five eggs, usually dull white 
mottled with brown. The oldest known and the emblem of Osiris’ 
secretary, the sacred ibis (Threskiornis aethiopica) of Africa, is 
25 in. long, white with black in its wings and has a bare black 
head and neck. The glossy ibis (Plegadis falcinellus), a rich chest- 
nut colour, ranges the world; the white-faced ibis (P. chihi) occurs 
from Oregon to Argentina, The scarlet ibis (Eudocimus ruber) 
lives in tropical America; the white ibis (2, albus) ranges from 
Central America to South Carolina, but occasional individuals 
wander even as far north as Quebec, (G.F. ) 

IBIZA (Iviza or Ivica), an island in the western Mediterranean 
sea, belonging to Spain, and forming part of the archipelago known 
as the Balearic Islands. Pop. (1960) 34,495. Area 541 sq.km. 
(209 sq.mi.). Ibiza lies 80 km, (50 mi.) S.W. of Majorca and 
about 96 km. (60 mi.) from Cabo de la Nao on the Spanish coast. 
Its greatest length is about 40 km. (25 mi.) and its greatest breadth 
about 21 km. (13 mi.), The highest points are La Atalaya (1,559 
ft.) and Puig Fornas (1,342 ft.), The island’s hilly relief is 
truncated in the central northern coast to give a costa brava 
(“rugged coast”) with cliffs exceeding 800 ft. in height and pene- 
trated by calas (small coves). There are several irrigated low- 
lands (huertas) and the hillsides are intensively terraced. Agri- 
culture is mainly of a subsistence nature, but almonds and dried 
figs and apricots are exported, Salt produced by the evaporation 
of sea water has been for centuries the main export (about 70,000 
tons annually). Fish and charcoal surplus to local needs are also 
sent to the mainland. Most of the people live in farms and small 
villages scattered throughout the island, Ibiza city (11,259) being 
the only urban settlement. This fortified and walled city and port 
on the southeast coast was founded by the Carthaginians. Tt is the 
focus of all the main roads and the island's chief administrative, 
commercial and industrial centre. Nearby on the Puig des Molins 
is the Phoenician-Carthaginian necropolis of Ereso, containing 
about 3,000 tombs. San Antonio Abad on the north coast is an 
important tourist resort. 

South of Ibiza lies the smaller island of Formentera (pop. [1960] 
2,671; area 32 sq.mi.). Terrain and vegetation are more monot- 
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onous than in Ibiza. Cereals and vines are the principal products 
cultivated, but 20,000 tons of salt are exported ne a 
(G. J. B. 

IBLIS, in Islamic religion the personal name of the devil. In 
the Koran he is mentioned by name rr times as an angel who 
rebelled against God when man was created; his punishment was 
postponed until the Judgment Day, and meantime he is allowed to 
tempt men to evil (Koran vii, 2 ff.). He is the counterpart of the 
Jewish and Christian Satan; in Arabic this Hebrew word has be- 
come the generic term for devil (Shaitan). Iblis is identified with 
“the devil” (references to whom occur 68 times in the Koran), 
but “devils” in general are also freely mentioned. 

See “Tblis” and “Shaitan” in Shorter Encyclopaedia of Islam (1953), 
with bibliography. (W. C. Sm.) 

IBN ‘ABD RABBIHI (Asu ‘Umar AHMAD EN MOHAMMED 
IBN ‘Asp RaBBimI) (860-940), Arab poet, celebrated for his 
anthology of Arabic literature, ‘/gd al-Farid (“The Precious 
Necklace”; edited by Ahmad Amin et al., 1940), which resembles 
the ‘Uyun al-Akhbar of Ibn Qutaybah (q.v.), from which it bor- 
rows largely, He was born at Cérdoba in Spain in $60, and won a 
great reputation for learning and eloquence. Selections of his own 
poems are included in the Yatimat al-Dakr, vol. i (1887). 

IBN ABI-USAYBIAH (Muwarrag-at-Din ABU-AL-'ABBAS 
AHMAD IBN ABI-UsayBr'aH) (1203-1270), Arab physician, was 
born at Damascus, the son of an oculist, and studied medicine at 
Damascus and Cairo. In 1236 he was appointed by Saladin physi- 
cian to a new hospital in Cairo, but resigned in 1237 to serve the 
amir of Damascus in Salkhad. There he lived and died. His great 
work, ‘Uyun al-Anba (“Lives of the Physicians”), contains biog- 
raphies of over 400 physicians and scientists and is probably the 
most important source for the history of Islamic medicine. 

IBN AL-ATHIR (lex Arum), the family name of three 
brothers, all famous in Arabic literature, who were born at Jazirat 
ibn Omar in Kurdistan. 

The eldest, MAJD-AL-DIN IBN AL-ATHIR (1149-1210), made 
a special study of the Koran, the tradition and Arabic grammar. 
His Kitab al-Nihaya (“Book of the Utmost Effort,” pub. 1904) is 
a dictionary explaining obscure terms in the traditions. He also 
wrote a dictionary of family names Kitab al-Murassa (ed. by C. F. 
Seybold, 1896). Having long been in the service of the amir of 
Mosul he died at Mosul in 1210. 

ABU AL-HASAN ‘IZZ-AL-DIN IBN AL-ATHR (1160-1234), the 
most distinguished of the brothers, was a historian whose chief 
work is al-Kamil fi al-Ta’rikh (‘The Complete in History”; ed. by 
C. J. Tornberg, Ibn al-Athiri Chronicon, 14 vol., 1851-76). It 
extends to 1231, the first part, up to 923, being an abbreviation of 
the work of al-Tabari (g.v.) with additions. He also wrote a his- 
tory of the atabegs of Mosul (pub. by the Académie des Inscrip- 
tions in Recueil des historiens des croisades, vol. ii, 1906); an ac- 
count of 7,500 companions of Mohammed, Usud al-Ghaba (“The 
Lions of the Forest”; pub. in 5 vol., 1869-71); and a compendium 
of Sam‘ani’s Kitab-al-Ansab (“Book of Genealogies”) entitled al- 
Lubab (pub. 1938-49; cf. F. Wüstenfeld, Specimen el-Lobabi, 
1835). He died at Mosul in 1234, having also been in the service 
of the amir. 

The youngest brother Drva-at-Din IBN AL-ATHIR (1163-1239) 
was outstanding as a literary critic and was author of a book on 
thetoric, Kitab al-Mathal (“The Book of Example,” pub. 1939; 
cf. 1, Goldhizer, Abhandlungen zur arabischen philologie, vol. i, 
1896). He entered the service of Saladin and later became vizier 
to his son al-Malik al-Afdal. He died at Baghdad in 1239. 

IBN AL-FARADI (Asv-at-Wati ‘ABDULLAH IBN AL- 
Farani) (962-1013), Arab historian, best known for his history 
of Andalusian scholars, Ta'rikh Ulama’ al-Andalus (edited by 
F; Codera, 1891). He was born at Córdoba, Spain, Dec. 22, 962, 
and studied law and the prophetic tradition. In 992 he made the 
pilgrimage to Mecca and thereafter lived in Egypt and Tunis. 
After his return to Spain (1009) he became gadi (judge) in Valen- 
cia, and was killed in Córdoba, April 20, 1013, when the Berbers 
sacked the city. He also wrote a history of the poets of Andalusia. 

IBN AL-FARID (Suarar AL-DIN Apu HAFS 'UMAR IBN AL- 
Farip) (1182-1235), Arab poet and mystic, whose verse is ac- 
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counted the finest expression of mystical aspiration in Arabic. was 
born at Cairo, Egy., son of a public notary. Intended fori 
career, he abandoned his studies for the religious life and wand 
about the Mugattam hills overlooking Cairo, For some years he 
lived in Mecca, and it was there that he met the famous Baghdadi 
mystic Shihab al-Din al-Suhrawardi. He spent the last years of his 
life in Cairo, and is buried in a mausoleum in the Muaattam hills, 

The diwon of his poems, collected after his death, consists 
mainly of formal odes cast in the form of a lover's yearning for 
reunion with his beloved, said to reside in Arabia; tl 
meaning is the mystic’s desire to be assimilated into the pre-eternal 
spirit-of Mohammed, the first projection of the Godhead. This 
idea is developed at great length and with profound metaphysical 
subtlety in the famous Ta’iya, a veritable epic in 761 couplets all 
rhyming in afi, Numerous commentaries were written on this 
poem and on the diwan as a whole, the most valuable being those 
of al-Farghani (d. ¢. 1300), al-Kashani (d. 1334), al-Burini (do 
1615) and ‘Abd al-Ghani al-Nabulusi (d. 1730). Several Arabic 
editions of the diwan have been printed; an edition in! Roman 
transcription, based upon the oldest extant manuscript, was pub- 
lished in 1952 by A. J. Arberry, who also translated and annotated — 
The Mystical Poems of Ibn al-Farid (1952). Ibn al-Farid’s style 
is highly mannered and exhibits all the rhetorical embellishments 
of the badi school of poetry (see ARABIC LITERATURE); neverthe- 
less his poems contain many passages of striking beauty and deep 
religious emotion. 

Brortocrarny,—C. Brockelmann, Geschichte der arabischen Littera- 
tur, vol. i (1898) and suppl. i (1937); R. A. Nicholson, Studies in 
Islamic Mysticism (1921); Muhammad Mustafa Hilmi, Ibn al-Farid 
wa'l-hubb al-ilahi (1945). (A. J. Ay.) 


IBN ‘ARABI (Asu Bakr MOHAMMED IBN ‘ALT MUHYI Ale 
DIN AL-HATIMI AL-TAI AL-ÄNDALUSI IBN-‘ARABI) (1165-1240), 
Muslim theologian and mystic, was born in Murcia; Spain, on 
July 28, 1165, and educated in Seville. He traveled in Egypt, 
Arabia, Baghdad, Mosul and Asia Minor, and then settled in Da- 
mascus, where he lived for the rest of his life. He died in Oct, 1240. 

In law Ibn ‘Arabi was a Zahirite, in theology a mystic of the 
extreme order, though professing orthodox Ash‘arite theology and 
combating in many points the Indo-Persian mysticism (pani 
ism). -He claims to have had conversations with all the prophets 
past and future, and reports conversations with God himself. “4 
his numerous works about 150 still exist. The most extensiieg: 
the 12-volume al-Futuhat al-Makkiya (“Meccan Ree 
1274, 1329), a general encyclopaedia of Sufistic beliefs and d 
trines, i 

See C. Brockelmann, Geschichte der arabischen Litteratur, viy ah 
441-448 (1898); R. A. Nicholson, A Literary History of the d 
PP. 399-404 (1907). yi 

IBN BATUTAH (MOHAMMED IBN ‘ABDULLAH IBN AA 
TUTAH) (1304-1368), the greatest of Muslim trave 
journeys extended from the Niger basin to China from 
1355, was born at Tangier in 1304. ke the pilgrimage 
As the 
turned 


heir esoteric 


journey took him to: Yemen, and from Aden doim ee a 


d guest. He 


the 
sailed back to Dhofar, and thence to Oman and H ris d 
new island site to which:it had been transferred from nd Qatif to 
about 1315) and back through the pearl fisheries 4 
Mecca for another pilgrimage. s 
His ambition was now set on going to India, 
of whose sultan, Mohammed Tughluq, to newcomers "bere 
were told. But no ship was available, and for eters ia to ASi 
crossed the Red sea and made through Egypt and SYP". | His 
Minor, then partitioned between numerous Tur! 
eyewitness account of these, including the infant 
is of outstanding value. Crossing the Black sea to 
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port of Kaffa (his first experience of a Christian city, in whi 
he was at first perturbed by the church bells), he, cote a 
court of the Mongol khan of the Golden Horde, "Mohammed Uzbe; 5 
in the Caucasus. At this point he inserted two detours the wexacits 
of which has been challenged: one to the city of Bulghar, on be 
middle Volga, the other to Constantinople in the company ofa 
Greek princess married to the khan, ‘The latter is a vivid narra- 
tive, especially the descriptions of interviews with the emperor 
Andronicus IIT and the former emperor Andronicus II, but is dif- 
ficult to reconcile with his chronology. After returning to the 
khan’s capital at New Sarai on the Volga, he crossed the steppes to 
Khwarizm and Bukhara, and made an extensive tour in Khurasan 
before crossing the Hindu Kush into Afghanistan, whence he 
reached the Indus in Sept. 1333. 

Sojourn in the East.—The immensity, variety and wealth of 
India made an indelible impression on Ibn Batutah’s mind. Every- 
thing aroused his curiosity, and about one quarter of his book is 
devoted to descriptions of its (to him) strange customs and insti- 
tutions, the diversity and abundance of its products and the man- 
ners of its rulers and peoples. On arrival at Delhi, he was in due 
course presented to Sultan Mohammed and appointed to the sine- 
cure of gadi (a judge in a Muslim court) of the Malikis. He 
has much to relate of the mixture of tyrannical cruelty and 
extravagant generosity in the sultan’s character, and when he him- 
self eventually fell under suspicion he feared for his life, with just 
cause, In the meantime he had made several journeys in the north, 
but mentions them only incidentally. In 1342 he was restored to 
favour and ordered to accompany an embassy to the Mongol em- 
peror of China. The party traveled to Cambay and then by ship 
down the Malabar coast to the great port of Calicut (Kozhikode), 
where they were to embark in junks for China; but he was acci- 
dentally hindered from embarking, and the junks were wrecked. 
Left destitute, he spent many months on the Malabar coast, taking 
part in various adventures, including the capture of Sandabur 
(Goa), and finally sailed to the Maldive Islands, where he again 
became gadi and a personage of importance. A year later, prob- 
ably in 1345, he left for Ceylon, where he climbed Adam’s peak 
to visit the venerated “footprint of Adam.” 

After a short visit to the Coromandel coast and revisiting Mala- 
bar and the Maldives, Ibn Batutah sailed to Bengal, visited a Mus- 
lim saint in Sylhet and embarked near Dacca for Sumatra, whence 
he sailed to the trading port of Zayton in China. He visited also 
Canton and claims to have been in Kinsai (Hangchow) and Cam- 
baluc (Peking). 

His Return and Later Journeys.—On his way home Ibn 
Batutah saw the great bird rukh (evidently from his description, 
an island lifted by refraction), passed rapidly through Sumatra, 
Malabar, Dhofar, Oman and southern Persia to Baghdad, where 
he learned of his father’s death 15 years before. He gives a grue- 
some account of the ravages of the Black Death of 1348 in Syria 
and Egypt, through which he traveled to Mecca for his last pil- 
grimage. Back in Cairo, he decided to return to Morocco, sailed to 
Tunisia and then by Catalan ship to Mostaganem, calling at Sar- 
dinia on the way, and reached Fès in Nov. 1349. Then, after a 
brief stay in Tangier, he crossed to Gibraltar to take part in the 
holy war against Castile, but only visited Granada and its depend- 
encies and returned to Marrakech. In 1352 he set out from Tafilelt 
in southern. Morocco on his last and probably most adventurous 
journey across the Sahara to the Muslim Negrolands in the Niger 
basin, Here again his narrative is the fullest (indeed, almost the 
only) firsthand account of the Mandingo kingdom of Malli and 
the Songhai capital at Gogo. On orders from the sultan of Mo- 
rocco he returned from Gogo through the Tuareg country of Ahag- 
gar mountains and Tuat to Tafilalt and Fes, so ending 75,000 mi. 
of travel. His narrative was dictated to a royal secretary, Ibn 
Juzayy, at Fès, and his remaining years were spent as a gadi in 


Orocco. i g 
An English translation of later abridgments of his narrative mms 
published by S. Lee in 1829 for the Oriental Translations fund. 
The complete text with French translation was issued by C. De- 
fremery and B. Sanguinetti in 1853-59. Mahdi Husain has pub- 
lished an annotated translation of the travels in India and Ceylon 


Iorg 


(1953). The first volume of a complete translation by H. A. R, 
Gibb, published by the Hakluyt society, was issued in 1958. 
See H. F. Janssens, Ibn Batouta, “le voyageur de l'Islam,” (1948). 
(H. A. R. G.) 
IBN DURAID (Asv-Baxr MOHAMMED IBN AL-HASAN IBN 
Durayp) (837-934), Arab philologist, was the author of a large- 
scale dictionary, the Jamhara fi 'I-lugha. He was born at Basra 
of south Arabian stock, but fled to Oman in 871, during the revolt 
of the Zanj or Negroes. In 883 he went to Persia, and remained 
there until he settled in Baghdad in 920. In his dictionary (pub+ 
lished in Hyderabad, India, 4 vol., 1926~30) the author retained 
the anagrammatical arrangement of Khalil (q.v.) though using the 
normal alphabetical order of the letters. The work is, however, 
marred by the addition of many chapters on rare word forms, 
which include a large number of words listed in no particular order. 
Another work, the Kitab al-ishtigag (“Book of Etymology,” edited 
by F. Wiistenfeld, 1854), deals with the etymology of Arab tribal 
names. 
ee F. Krenkow, “The Beginnings of Arabic Lexicography, Till 
the Time of al-Jauhari, With Special Reference to the Work of Ibn 
Duraid,” Journal of the Royal Asiatic Society, centenary supplement, 
p. 255 (1924); Carl Brockelmann, Geschichte der arabischen Lit- 
teratur, vol, i (1898), suppl. vol. i, p. 172 (1937). (J. A. Hp.) 
IBN EZRA, ABRAHAM BEN MEIR (Apenezra) (c. 
1090-1164), Jewish Bible commentator, grammarian, philosopher, 
astronomer and poet, was born in Tudela, Spain, about 1090. In his 
youth he lived for some time in Muslim Spain, but there is no de- 
tailed information about this period of his life. It is known, how- 
ever, that he was on friendly terms with the poet and philosopher 
Judah Halevi and that he traveled to north Africa and possibly to 
Egypt. In 1140 he was in Rome, in 1144 in Lucca and in 1145 
in Mantua. In 1155 he went to southern France and later to 
northern France, from which he visited London in 1158; in 1160 he 
was in Narbonne and he died in 1164, probably in Spain. His 
books were written or at least finished in the second half of his 
life; most of the known dates in his life are derived from his habit 
of indicating the dates at which his various books were completed. 
Ibn Ezra’s fame is due chiefly to his biblical commentaries, in 
which he paid attention to the simple sense of the text and its 
grammatical explanation as well as finding in it indications to 
philosophical doctrines. For some books commentaries are ex- 
tant in two versions, but some are lost. They are available in the 
great editions of the Hebrew Bible or in modern scholarly editions. 
In his grammatical treatises he popularized in Hebrew the work of 
the Hispano-Hebrew grammarians who had written in Arabic; 
he also translated into Hebrew some works by one of its main rep- 
resentatives, Judah Hayyuj. On philosophy he wrote only a few 
short treatises, but he often expounded his views (of Neoplatonic 
inspiration) in his biblical commentaries. His mathematical, 
astronomical and astrological works are in Hebrew and Latin; one 
of his Hebrew works was translated into Old French. His secular 
poetry is not voluminous, but he wrote many liturgical poems; in 
both he chose to use the strophic form of the muwashshah (q.v.). 
Breviocrapny.—Poems; Diwan, ed. by J. Egers (1886) ; Reime und 
Gedichte, ed. by D. Rosin (1884-96) ; partial Eng. trans, by S, M. 
Stern, “The Muwashshahs of A. ibn Ezra,” Hispanic Studies in Honour 
of 1. Gonzáles Llubera, pp. 367-386 (1959). Astronomical Works: The 
Beginning of Wisdom, Hebrew and Old French versions, with Eng. 
trans., ed. by R. Levy and F. Cantera (1939) ; Fundamenta Tabularum, 


. by J. M. Millis Vallicrosa (1947). P 
eip an M. Steinschneider, “A, ibn Esra,” Gesammelte Schriften, 


i, = . I. Friedländer, “Essays on the Writings of 
VO D a AEE a Ibn Esra on Teaiah, vol. iv (1877); 
W. Bacher, A. Ibn Esra als Grammatiker (1882); D, Rosin, “Die 
Religionsphilosophie A. ibn Esras,” Monatschrift für Geschichte und 
Wissenschaft des Judenthums, 42nd and 43rd years (1898-99); L. 
Orchansky, A. ben Esra als Philosoph CDr. Introduc- 
tion to the History of Science, vol. ii, pp. 18 My eu) 

IBN FALAQUERA (SHEMTOB BEN JOSEPH IBN FALAQUERA 
or PALQUERA) (c. 1225-6. 1295), Spanish-born Jewish philosopher 
and translator, propagated a reconciliation between Jewish ortho- 
doxy and philosophy and defended Maimonides Guide oj the Per- 
plexed against the attacks of the traditionalists. His numerous 
works include a Dialogue Between a Philosopher and a Man of 
Piety; an ethical treatise, The Balm of Sorrow; an introduction to 
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the study of the sciences entitled Reshit Hokhmahk (“The Begin- 
ning of Wisdom”), which reproduces al-Farabi's The Aims of the 
Philosophy of Plato and Aristotle and was translated into Latin 
at the end of the 15th century; the Sefer ha-Ma‘alot (“The Book 
of Degrees”), which advocates the Neoplatonic ideal of the con- 
templative life; a commentary on Maimonides’ Guide under the 
title Moreh ha-Moreh ; and an abstract of Ibn Gabirol’s Fons Vitae, 
in Hebrew. 

BrstiocrarHy.—L. Venetianer, Das Buch der Grade (1894); M. 
David, Schemtob ibn Falaqueras Reschit Chokmah (1902); R. Kliban- 
sky, The Continuity of the Platonic Tradition, p. 39 (1939) ; and Alfara- 
bius: De Platonis Philosophia, ed. by F. Rosenthal and R. Walzer 
(1943), being vol. ii of Plato Arabus, (A. An.) 

IBN GABIROL (Sotomon BEN JUDAH IBN GABIROL; in me- 
dieval Latin and Romance languages AVENCEBROL or AvICEBRON) 
(c. 1020-€. 1050 or 1070), Jewish poet and philosopher, was born 
at Málaga, Spain. His early years were spent at Saragossa, where 
he enjoyed the patronage of the statesman, scholar and poet Sam- 
uel ha-Nagid. At the age of 16 he began writing Hebrew poetry, 
using various Arabic metres and following both Spanish and Pales- 
tinian Hebrew tradition. Developing a style of his own, he wrote 
some of the finest pieces of medieval Hebrew poetry. They in- 
clude the ‘Anaq, a poem on grammar, partially extant; about 
400 lyric poems, religious and secular; and the Askarot, liturgical 
compositions for the festival of Shebhu‘ot. His Keter Malkhut 
(“The Royal Crown”), a didactic poem on the nature of God, 
the universe and man’s destiny, concluding with a confession of 
sin, has been adopted into the Jewish liturgy for the Day of Atone- 
ment. 

Ibn Gabirol’s chief philosophical work was written in Arabic 
and is preserved only in a Latin translation by Johannes Hispanus 
and Dominicus Gundisalvi entitled Fons Vitae. It exercised a 
considerable influence on the schoolmen but was less fortunate 
among Jewish medieval philosophers. It was not translated into 
Hebrew except for an abstract made by Ibn Falaquera (q.v.). 
The only traces left by it are found in Abraham ibn Daud’s stric- 
tures upon its metaphysical doctrine and in quotations from it in 
Ibn Falaquera’s Moreh ha-Moreh and Moses ibn Ezra’s ‘Arugat 
ha-Bosem. Isaac Abrabanel (d. 1508) and his son Judah (Leone 
Ebreo) knew Ibn Gabirol as the author of the Fons Vitae, but so 
much had the work fallen into oblivion that the 17th-century 
Joseph Solomon Delmedigo shared the schoolmen's view that its 
author was an Arab. This view prevailed until S. Munk discovered 
a manuscript of Ibn Falaquera’s Hebrew abstract in 1846 and 
proved that Avicebron, the author of the Fons Vitae, was identical 
with Ibn Gabirol. 

Ibn Gabirol’s metaphysical system is Neoplatonic but has fea- 
tures which according to Ibn Falaquera derive from pseudo-Em- 
pedoclean writings but would seem to be much nearer the (lost) 
pseudo-Aristotelian source on which Isaac Israeli and the longer 
(Arabic) version of the so-called Theology of Aristotle drew. It 
depicts the universe as a hierarchy of substances in the following 
order: universal (spiritual) matter emanates from the essence of 
God, and universal form from His will or word; then follow in- 
tellect (the Plotinian nous), soul and nature, which represent the 
three spiritual or simple substances, and finally the lower world 
of corporeal or composite substances. Ibn Gabirol assigns to the 
will of God a much more dynamic role (similar to that which 
Philo attributes to the Logos) than it possesses in the literary 
sources before him. Another novel feature of his system is the 
doctrine that all beings, spiritual and corporeal, are composed of 
matter and form. The attribution of matter to spiritual beings 
such as the angels became a point of conflict between Franciscans 
and Dominicans and was opposed, on the Jewish side, by Abraham 
ibn Daud. 

Texts include: the Fons Vitae in Latin, edited by C. Baumker 
(1895), on which the Hebrew translation by J. Bluvstein and 
A. Zifroni (1926) and the Spanish translation by F. de Castro y 
Fernandez (1902) are based; Ibn Falaquera’s abstract, Ligqutim, 
edited by S. Munk in his Mélanges de philosophie juive et arabe 
(1859); an ethical treatise, Kitab Islah-al-Akhlag, edited by S. S. 
Wise (1902); a collection of moral maxims translated from Arabic 
into Hebrew by Judah ibn Tibbon under the title Mibhar ha- 
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Peninim and edited with English translation by B, H, Ascher 
(1859); and the poems, edited by H. N. Bialik and J.H. Ray. 
nitzki, 3 vol. (1924-29). See also: the selected religious hen 
edited by I. Davidson and I, Zangwill in Hebrew and English f 
(1923). pa 

I1BLIOGRAPHY.—J. Guttmann, Die Philosophie di iba 
Gabirol (1880); David Kaufmann, Studien dber Solomon fia on 
(1899) ; A. Borisov, “Sur le point de depart de la philosophie velar 
tariste de Salomon ibn Gabirol,” Bulletin de Academie des Sciences i 
?U.RSS., Sciences Sociales, no. 10, pp. 755-768, in Russian’ (193 K 
French abstract by G. Vajda, Revue des Etudes Juives vol, sa 
102-103 (1934); J. M. Millás Vallicrosa, Sélomé Ibn Gabirol on 


poeta y fildsofo (1945). (A, ae 


IBN HANBAL (AHMAD IBN MOHAMMED IBN HANBAL) (780- 
855), Islamic theologian, the founder, inyoluntarily and after his 
death, of one of the four great schools of Islamic law*(the Han- 
balite), was born at Baghdad in Nov. 780 of parents: from Merv 
but of Arab stock, He studied the Koran and its traditions in 
Baghdad and on a student journey through Mesopotamia, Arabia 
and Syria. After his return to Baghdad he studied) tmder al- 
Shafi'i between a.p. 810 and 813, and became, for his life, a de= 
voted Shafitite. But his position in both theology and law was 
more narrowly traditional than that of al-Shafiti; he rejected all 
reasoning, whether orthodox or heretical in its conclusions, and 
stood for acceptance on tradition (nag!) only from the Fathers, 
In consequence, when the caliph al-Ma'mun and, after him, al- 
Mu'tasim and al-Wathik tried to force upon the people’ thera- 
tionalistic Mu'tazilite doctrine that the Koran was created, Ibn 
Hanbal, the most prominent and popular theologian who stood 
for the old view, was imprisoned and scourged. Under al-Muta- 
wakkil the Koran was finally decreed uncreated, and Ibn Hanbal, 
who had come through’ this trial better than any’ of the other 
theologians, enjoyed an immense popularity with the mass of the 
people as a saint, confessor and ascetic. He died at Baghdad on 
July 31, 855, and was buried there. i 

Ibn Hanbal’s great work was the Musnad, an encyclopaedia of 
nearly 30,000 traditions compiled by his son Abdullah from his 
lectures, which is still widely read. 

See also Istamic Law: 

Bunttocrarny.On the Musnad, see 1. Goldziher in Zeitschrift der 
Deutschen Morgenlandischen. Gesellschaft, vol. 1, pp. 465-506. Ee 
his life and works generally; see W. M. Patton, Ahmed ibn He i 
and the Mihna (1897); D. B. MacDonald, Development of Mus R 
Theology, Jurisprudence and Constitutional Theory (1903); H. A. " 
Gibb and J. H. Kramers (eds.), Shorter Encyclopaedia of Islam, pP- 
20-21 (1953). I 

IBN HAZM (Asu Mowaneaen ‘Att IBN Areatab TBN SAD be 
Hazm) (994-1064), Muslim theologian, was born in a pet 
Córdoba, Spain, on Nov. 7, 994, He studied history, law and ve 
ology and became a vizier as his father had been before him, a 
was deposed for heresy, and spent the rest of his life quietly in 
country. Little is known of his later life. In legal male iy, 
Hazm belonged first to the Shafi‘ite school, but came to adoj zal 
views of the Zahirites, who admitted only the external a 
the Koran and tradition, disallowing the use of analogy ani D 
to the authority of an imám, and objecting altogether to f 
of individual opinion: Tbn Hazm extended the application eile 
principles from the study of law to that of dogmatic iig 
His chief work is the Kitab al-fasl fi al-milal wa araki ad the 
nihal, or “Book of Sects,” in which he particularly attack 1 
Ash'arites. T 

IBN HISHAM (Asv Monamen ‘ABD-AL-MALIK l ‘ 
at-Hmvart) (d: 834), Arab grammarian, whose Bebe, 
tab Sirat Rasul Allah (edited by F. Wiistenfeld, 1858-1 the chief 
trans. by A. Guillaume, The Life of Muhammad, 1959) 
source for the life of Mohammed, written by Ibn Is vn udi 
is the only version extant. Ibn Hisham was born at com gained 4 
in Kufa and later lived in Fostat (old Cairo), where ul 


name as a grammarian and student of language and bis aad his: 
IBN ISHAQ (Mowaataep ren IsHag) (d. 6 7 vidio nt 


torian, author of Kitab Sirat Rasul Allah, the mo He lived i" 
source for the biography of the prophet Mohammed. | the details 
Medina, where he interested himself to such an extent 1m 
of the Prophet's life that he was accused of skepticis™- 
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sequently left Medina in 733, and went to Alexandria, then to 
Kufa and Hira, and finally to Baghdad, where he wrote Kitab Sirat 
Rasul Allah, which is now lost in its original form and is known 
only in the recension of Ibn Hisham (g.v.). The work has been 
attacked by Arab writers (as in the Fihrist of Er-Nedim) as 
untrustworthy. 

IBN JUBAYR (Asu at-Husayny MOHAMMED IBN AHMAD 
BN JUBAYR), Arabic travel writer (1145-1217). Born at Valen- 
cia, he studied in Granada and became secretary to the Almohad 
governor of that city. In the years 1183-85 he performed his first 
pilgrimage to Mecca and Medina, going by sea to Alexandria, 
thence up the Nile and across the Red sea, and returning home by 
way of Iraq, Syria and Sicily. The lively account he has left of 
this journey is one of the most precious sources of information 
about conditions in the Islamic world at that time. 

BIBLIOGRAPHY.—The text of the Travels (rihlah), edited by W. 
Wright and revised by M. J. de Goeje, was published in the Gibb 
Memorial Series, 1907. The pioneer Italian translation by C. Schia- 
parelli (1906) was superseded by the English one by R. J. C. Broad- 
hurst (1952), but the most satisfactory one available is that in French 
by M. Gaudefroy-Demombynes in the series Documents relatifs à 
histoire des croisades (1949-56). (A, F.L. B.) 

IBN KHALDUN ('AsD-AL-RAHMAN IBN KHALDUN) (1332- 
1406), Arab historian and sociologist, is celebrated as a pioneer in 
the philosophy of history. He was born on May 27, 1332, at Tunis, 
the descendant of a Seville family which claimed to have come 
originally from the Hadramaut. In 1352 he entered the service of 
the sultan of Fez, but in 1356, his integrity having been suspected, 
he was imprisoned for two years. Later he emigrated to Granada, 
but returned to Africa (1364) and entered the service of the sultan 
of Tlemcen. After various vicissitudes, including further imprison- 
ment and a period of residence in a monastery, he obtained 
employment with the sultan of Tunis. Subsequently, while on a 
pilgrimage to Mecca, he was persuaded by the sultan of Cairo to re- 
main in that city and was appointed grand gadi (1384). He was 
removed from and re-installed in this office no fewer than five 
times. In 1400 he was taken to Damascus with the Egyptian army 
which vainly attempted to oppose Timur and had several inter- 
views with him. He died in Cairo on March 19, 1406. 

His Kitab al-‘Ibar, a universal history (pub. 1867), is prefaced 
by one volume, the Muqaddimah (ed. by E. Quatremére, 1858; 
crit. ed. by Ali Abdel Wahid Wafi, 1957; Eng. trans. by F. Rosen- 
thal, 3 vol., 1958). This is followed by four volumes of general 
Islamic history, and two of the history of the Berbers (ed. by M’G. 
de Slane with French trans., Histoire des Berbéres . .. , 3 vol., and 
ed. 1925-1934). Included in the history is an autobiography 
(French trans. by M’G. de Slane in his Prolégomènes historiques 
d'Ibn Khaldoun, 1862-1865). The Muqaddimah is more impor- 
tant than the history itself. In it Ibn Khaldun, with great insight 
and originality, tries to explain the pattern of history. Taking a 
scientific view of the rise and decay of human societies he argues 
that such phenomena obey certain laws which can be discovered 
empirically, According to his analysis the basis of society is group- 
feeling and many of his conclusions have a remarkable relevance 


to modern problems. 

An Arab Philosophy of i 
from the Prolegomena (i.¢., the Muqaddimah), 
arranged by Charles Issawi. ; t 

Brtiocrarny.—G. Sarton, aa ee he ne ore | See 
Vol. iii, pp. 1769- 1948); A, J. Toynbee, ti Yy 
vol, i, pp, P (1934) ; Muhsin Mahdi, tee ees 
Philosophy of History (1957)- . aai 

IBN KHALLIKAN (SHAams-AL-DIN AHMAD IBN as 
MED IBN KHALLIKAN) (1211-1282), Arab author of a Larges 
graphical dictionary, was born in Arbela, Mesopotamia, on aah a 
T211. After studying jurisprudence he went to cakto, w AE 
became deputy chief gadi (“judge”). In 1261 he F8) when he 
qadi of Damascus and, except for one interval (1271-7 AAi 
taught jurisprudence in Cairo, he held this appointmen 


isti 1950) consists of selections 
D a translated and 
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graphical dictionary, dealing with all types of men famous in 
Islamic history, Mohammed, his companions and their followers 
and the caliphs, were excluded, since adequate literature concern- 
ing them already existed. The work deftly sketches the characters 
of its subjects by interesting anecdotes. 

See E. V. Lucas, A Boswell of Baghdad (1917). (J. A. Ho.) 

IBN QUTAYBAH (Iss Kutama; Arabic, Asu-MonAMMED 
IBN MUSLIM IBN QutayBAH) (828-899); Arab writer of 
Khurasani stock, born in Kufa, Iraq, specialized in theology, 
philology and literature and spent his later years teaching these 
subjects in Baghdad. In philology, he is said to have drawn on 
both Basran and Kufan ideas (see ARABIC LITERATURE: Technical 
and Scientific Literature: Philology); but his grammatical writings 
have been lost. His Adab al-Katib (“Secretary's Guide,” edited 
by M. Griinert, 1900) is a compendium of Arabic usage and 
vocabulary, classified under word patterns and subject-headings. 
He opposed the pro-Persian shu‘ubiya movement, and wrote the 
Kitab al-‘Arab to show the pre-eminence of the Arabs. His theo- 
logical works have not been printed; but he was orthodox and old- 
fashioned. He disliked the subtleties of professional theologians 
and philosophers, and thought that the traditions (hadith) were 
the only authoritative source for Islamic jurisprudence. In his 
Kitab al-shi‘r wa’ l-Shu‘ara (“Poetry and Poets”) he laid down 
canons of criticism. The important introduction has been printed 
with French translation by M. Gaudefroy-Demombynes, /bn 
Qotaiba—Introduction au livre de la poésie et des poètes (1947). 
His ‘Uyun al-Akhbar (edited by Carl Brockelmann, 1900-03) deals 
with such subjects as war, nobility, character, eloquence and friend- 
ship. Its chief value lies in its illustrations from history, poetry 
and proverb, The Kitab al-Ma‘arif (“Book of Knowledge,” 
edited by F. Wiistenfeld, 1850) deals with history. 

See Ishaq Musa Huseini, The Life and Works of Ibn Wipe (3950). 

A. D. 

IBN RASHID (dynasty). The great Bedouin Shammar tribe 
of north-central Arabia was united under the leadership of the 
Rashid family in 1835, when the dynasty of the Rashidi amirs 
(governors) of Ha’il (Hayil) was established, in return for notable 
services rendered, by the grandfather of the subsequent founder of 
Saudi Arabia (see Inn Saun), There were 12 amirs, beginning 
with Abdullah—all descended from Ali al-Rashid, Each one in 
turn was known as “Ibn Rashid.” Their rule (1835-1921) was 
marked by family feuds, revolutions and assassinations. The 
first three amirs of Ha’il were vassals of their benefactors, the 
Wahhabi-Saudi rulers of Najd, But the fourth and greatest amir, 
Mohammed ibn Abdullah al-Rashid (1869-97), conquered the 
Saudis (then weakened by family feuds) and eventually drove 
them from their capital, Riyadh (1891), His realm included the 
Jawi-Sakaka oases and Wadi Sirhan, with their strategic caravan 
routes, as well as Jabal Shammar and the oasis-dotted Al Qasim. 
Amir Mohammed acknowledged Turkish suzerainty. 

‘After 1897 the Rashidi dynasty declined, and Ibn Saud was able 
to reconquer Riyadh in 1902. The later Rashidis rı ed Turkish 
aid against the Saudis before and during World y I, In the 
final stages of the Rashidi-Saudi duel, Nuri al-Sha‘lan of the 
Ruwala Bedouin helped Ibn Saud by fighting the Rashidis in the 
Syrian desert. 

Mohammed 
in Noy. 1921. 
: guest and having become the father- 
Ibn Saud. His capitulation resulted in the 
Rashidis of Jabal Shammar into Saudi Arabia. ; 

See H. St. J. B. Philby, Arabia (1930), Sa'udi Arabia sy a5 
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ic tradition, was the author of 4 gl. x 
Tete Gost Book of the Classes,” edited by E. mine a al, 
1904-21). This work in eight volumes contains the ” grrr 
of Mohammed, his companions ar gia down to Ibn Sa'd's 
ived chiefly in Baghdad. 

oan din E ia eT des Ibn Sa'd (1869). 


ibn Talal, last of the Rashidi amirs, surrendered 
He ended his days in Riyadh (1954), having been 
in-law of his conqueror 
assimilation of the 


—— hh 


1022 


IBN SAUD (‘Azp at-‘Aziz IBN ‘Asp AL-RAHMAN IBN FAISAL 
AL Sa‘up (c. 1880-1953), founder, in 1932, of the kingdom of 
Saudi Arabia (¢.v.), and imam (religious leader) of its people, was 
born in the Saudi capital of Riyadh in Najd. In the turbulent 
patriarchal society of Arabia, occasional tribal leaders have been 
men of sufficient stature not only to influence radically the des- 
tinies of the Arabian peninsula but also to play a part on the 
world scene. Such a man was the prophet Mohammed; and such 
a man was ‘Abd al-‘Aziz, known outside Arabia as King Ibn Saud. 

In the mid-18th century the founder of the house of Saud, in 
alliance with the puritanical Muslim revivalist leader Mohammed 
ibn ‘Abd al-Wabhab, had revolted against the sultan-caliph of the 
Ottoman empire. After pushing victorious campaigns to the gates 
of Baghdad and Damascus, and after capturing Mecca and Medina 
(in the Hejaz), the Saudi ruler was defeated by Egyptian armies 
acting on behalf of the Turkish sultan. In the early 19th century 
the defeated Saudis sank into relative obscurity; after 1834 the 
star of the Rashidi dynasty of Ha’il (Hayil) rose in northern 
Arabia (seė Inn Rasui); and in 1891 the father of Ibn Saud, 
‘Abd al-Rahman, fled before the Rashidi conquerors of Riyadh. 
A little earlier (1871) the Turks had effectively re-established con- 
trol over the Persian gulf province of Al Hasa. ‘Abd al-Rahman 
and his family briefly visited the sheikh of the Bahrain Islands, 
and eventually settled down as honoured guests in the British- 
protected principality of Kuwait. From this base at the beginning 
of the 20th century, the youthful Ibn Saud with 200 comrades-in- 
arms undertook the reconquest of his Saudi patrimony. In 1902 
Ibn Saud and 15 warriors took Riyadh in a dramatic surprise at- 
tack. During the next decade, he proceeded to reconquer Najd 
and other provinces from the Rashidis. 

Before he could become solidly established Ibn Saud had to 
solve three complex problems: the hostility of neighbouring Arab 
rulers; Ottoman opposition, supported by the Rashidis and Sharif 
Husain (appointed amir of Mecca, 1908); and the British policy 
of maintaining the status quo in the Persian gulf. 

The first move of Ibn Saud, a devout Muslim, was to revive the 
ancient bond between his dynasty and the religious descendants of 
the 18th-century Wahhabis—followers of the fundamentalist 
Sunni sect founded primarily on Hanbalite teachings, He then 
created a militantly religious pantribal organization of Jkiwan 
(“Brethren”), with the twofold purpose of settling Bedouin as 
Agriculturists in suitable oases and welding them into a nationally 
conscious community. The first /kiwan colony (Artawiya, 1912) 
became the prototype of nearly 100 agricultural settlements. The 
Wahhabi /kiwan formed élite contingents of over 50,000 men in 
the new Saudi army. The Zkhwan levies, in their first major opera- 
tion, expelled the Turks from Al Hasa (1913) and gave Ibn Saud 

the commercial advantages of direct access to the Persian gulf. 

Ibn Saud’s expansionist activities were checked by the outbreak 
of World War I because one of his bitter enemies, Sharif Husain, 
early joined the British against the Turks. However, by a treaty 
with Britain in Dec, 1915 he accepted protected status (on the 
Persian gulf model), agreed on the one hand to refrain from hos- 
tilities against Husain in the Hejaz or against any British- 
protected principality in the Persian gulf, and on the other com- 
mitted himself to war against the pro-Turkish Ibn Rashid. From 
1916 to 1924 Ibn Saud received arms and a monthly subsidy of 
£5,000 from the British government. During 1921-22 Ibn Saud 
conquered Hail and all the Rashidi territories and assumed the 
title of sultan of Najd and its dependencies. Thus, through pos- 
session of the strategic trade routes of Wadi Sirhan and the 
Jawf-Sakaka oases in the southern Syrian desert, Ibn Saud first 
came into direct contact with Britain’s postwar mandates of Iraq 
and Trans-Jordan. Sporadic border raids by his headstrong, fa- 
natical /A#wan caused recurrent crises, even after the Anglo-Saudi 
boundary agreements of Bahra and Hadda (1925). 

Meanwhile, Saudi relations with Sharif Husain (who became 
king of the Hejaz during the war and self-proclaimed caliph in 
1924) had rapidly worsened. Ibn Saud determined upon military 
action. His invasion of the Hejaz, begun by an /khwan massacre 
of the townsmen of Taif (At Ta’if), culminated in a protracted 
siege of Jidda. King Husain abdicated, his son and successor Ali 
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eventually surrendered and on Jan. 8, 1926, Ibn Saud Was pro. 
claimed king of the Hejaz in the Great Mosque of Mecca, A 
later he became king of Najd, but not until Sept. 1932 did he unify 
his two kingdoms under the name of Saudi Arabia, ii 
Immediately after becoming king of the Hejaz, Ibn Saud con. 
vened an Islamic congress at Mecca, to conciliate adverse sectarian 
opinion, and he there gave guarantees for the future welfare and 
honest treatment of Muslim pilgrims to the holy cities, There. 
after, effective public security was maintained throughout his 
domains, except when the king was forced to put down a serious 
Ikhwan rebellion (1929-30), Between 1926 and 1931 Tbn Saud 
was accorded diplomatic recognition by all the major Eù 
powers, including the U.S.S.R., and finally by the United States, 
In a new Anglo-Saudi treaty, signed at Jidda (May 1927), Ibn 
Saud recognized the special position of Great Britain in the Persian 
gulf principalities in return for British recognition of his “complete 
and absolute” independence. At the end of his life, however, Ibn 
Saud embarked upon a long drawn-out dispute with Britain over 
the possession of Buraimi, a strategic group of eight oasis villages 
in southeastern Arabia near the Persian gulf, In this dispute the 
British were technically acting on behalf of the sheikh of Abu 
Dhabi (Trucial Oman) and the sultan of Muscat and Oman, 
Ibn Saud added one more province to his realm when he incor- 
porated therein the northern half of the Red Sea principality of 
*Asir (1930), over which he had recently established’a protec- 
torate, Repeated Yemeni aggressions thereafter, against ‘Asir and 
against the desert frontier district of Najran, precipitated a seven- 
weeks’ war between Yemen and Saudi Arabia (1934), Ibn Saud 
won a brilliant victory over the imam of Yemen, but he cı 
his victory with a settlement that left the imam: completely in- 
dependent, despite the fact that Imam Yahya had been the ag 
gressor in the war. This chivalrous peace inaugurated a new, good 
neighbour policy, After 30 years of warfare, Ibn Saud became 
unreservedly a man of peace. He opened his era of constructive 
statesmanship by rapprochement with Kuwait and Bahrain, Iraq 
and Trans-Jordan—the last two ruled by sons of his ancient enemy 
Husain of Mecca. The famous Saudi-Iraqi “treaty of 
brotherhood and alliance” (1936) was later adhered to by Yemen: 
Ibn Saud mediated in the Palestine Arab “national strike” of 1936 
(jointly with the rulers of Iraq, Trans-Jordan and Yemen). In 
1936 the Saudi king also negotiated a treaty with Egypt, at the 
latter’s invitation. f 
In 1933 Ibn Saud took the momentous step (upon the ben 
Charles Crane), of granting a 60-year oil concession to a US. 4 
company (known as Aramco after Jan. 1944). This anda subse 
quent concession (1939) allocated 440,000 sq.mi. of toe 
oil exploitation and filled the Saudi treasury with vast, stead Y 
increasing royalties: During and after World War I, bes 
Saud entered into close relations with the United States (he m 
Pres, Franklin D. Roosevelt in Egypt in 1945), @ veritable sri 
and economic revolution was inaugurated in Saudi Arabia. pe D 
his death Ibn Saud had launched, with the help of foreign 
nicians, his first medical program and irrigation and flood- Tiea 
projects; built new ports, roads, the Dammam-Riyadh E ka 
(about 300 mi.) and an excellent quarantine station for the Ee 
pilgrims; and initiated the first semisecular school prce s Tbn 
radio communications network and air force training. In d subse- 
Saud became a founding member of the Arab league an died 02 
quently took Saudi Arabia into the United Nations. He Aoig 
Nov. 9, 1953, near Mecca. See also Arasia: History 
ARABIA. 
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and was active mainly in Damascus, where 
refuge from the Mongols. Schooled in 
(koranic studies, tradition, law and theology), 
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father at the age of 19 as professor of Hanbalite law (see IsLamrc 
Law). He quickly became a controversial figure because of the 
freedom of his polemics. In 1299 his reply to a question about 
the attributes of God caused him to lose his post, and in 1306-07 
he was imprisoned in Cairo on a charge of anthropomorphism. 
Released after a year and a half, he was subsequently imprisoned 
in Alexandria and finally in Damascus, both for political reasons 
and for his theological and legal opinions. During imprisonment 
he continued to write: a commentary on the Koran, pamphlets 
against his opponents and books dealing with the questions which 
had resulted in his condemnation. Finally he was deprived of his 
books and writing materials, fell ill, and died 20 days later, on 
Sept. 27, 1328. 

Although he belonged to the Hanbalite school, Ibn Taimiya 
exercised considerable independence in his opinions. He accepted 
no authority other than that of the Koran and the tradition and 
practice of the Islamic community, and he fought against innova- 
tion, saint worship, Sufi practices and theology, and vows and 
pilgrimages to shrines. His principles and example greatly influ- 
enced the puritanical and revivalist Wahhabi movement which 
arose in central Arabia in the 18th century. (H. B. Pa.) 

IBN TIBBON, the name of a Jewish family of translators, 
emanating from Spain, that flourished during the 12th and 13th 
centuries in southern France. The most distinguished members of 
this family are discussed below, in chronological order. 

JUDAH BEN SAUL IBN TrpBoN (1120—after 1190) was born in 
Granada but was compelled, because of persecution by the Muslim 
Almohad dynasty, to leave his native city in 1150. He settled in 
Lunel, southern France, where he is mentioned in 1160 as prac- 
tising medicine. His outstanding translations from the Arabic 
original into Hebrew are those of Saadia ben Joseph (Sefer ha- 
Emunot weha-De’ot), Solomon ibn Gabirol (Tikkun Middot ha- 
Nefesh), Bahya ibn Pakuda (Torat Hobot ha-Lebabot) and Judah 
Halevi (Sefer ha-Kuzari), as well as the grammar and half of the 
Hebrew dictionary of Jonah ibn Janach, He is also noted for the 
lengthy ethical will which he wrote for the guidance of his son 
Samuel and in which, among other subjects, he has a great deal 
to say about the art of translation. 

SAMUEL BEN JUDAH IBN TIBBON (c. 1150-c. 1230) was born in 
Lunel. Like his father, whose extensive library he inherited, he 
was a medical practitioner. His chief claim to fame is his ac- 
curate and faithful rendering into Hebrew of Maimonides’ Guide 
of the Perplexed, which made this magnum opus of the foremost 
Jewish thinker of the middle ages accessible to persons interested 
in Jewish thought who were not familiar with Arabic. To carry 
out his assignment he entered into personal correspondence with 
the author, who dissuaded him from visiting him in person. He 
also translated Maimonides’ treatise on resurrection and his 
Mishna commentary on Pirke Avoth, besides the works of sev- 
eral Arabic commentators on the writings of Galen and Aristotle. 
Samuel ibn Tibbon died at Marseilles. 

MOSES BEN SAMUEL IBN TIBBON (fl. 1240-83), the son of the 
aforementioned, was born in Marseilles. From the range of his 
literary productivity it appears that he must have reached a great 
age, Besides original works, which included commentaries on the 
Pentateuch, the Song of Songs and haggadic passages of the Tal- 
mud and the Midrash, he translated Arabic works on philosophy, 
mathematics, astronomy and medicine. Following the tradition of 
his family he translated a number of the Arabic writings of 
Maimonides that had not as yet been rendered into Hebrew, nota- 
bly portions of Maimonides’ commentary on the Mishna, his 
treatises on hygiene, poisons and logic, and his Sefer ha-Mitzvot, 
an enumeration of the 613 commandments of the Torah. Moses, 
too, was a physician by profession. 

JACOB BEN MACHIR IBN TIBBoN (c. 1236-¢. 1304), a grandson 
of Samuel ben Judah, was born in Marseilles. He was highly re- 
garded as a physician and astronomer, and his original astronomi- 
cal works, translated into Latin, were quoted by Copernicus, 
Reinhold and Clavius. He translated into Hebrew a considerable 
number of Arabic scientific and philosophical works, ee 
Euclid’s Elements and Ptolemy's Almagest. Together with his 
relative Jupan BEN Moses IBN TIBBON, who was a rabbi in Mont- 
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pellier and a translator of note in his own right, Jacob took an 
active part in the dispute between the followers and the opponents 
of Maimonides, taking the side of the former. He died at Mont- 
pellier. 

See M. Waxman, A History of Jewish Literature From the Close of 
the Bible to Our Own Days, 3 vol. (1930-36); M. Steinschneider, 
Jewish Literature From the Eighth to the Eighteenth Century (1857). 

(S. Ro.) 

IBN TUFAIL (Asv-Baxr MOHAMMED IBN 'ABD-AL-MALIK 
IBN TUFAIL; Lat. ABUBACER) (d. 1185/86), Moorish philosopher 
and medical writer, was born at Guadix, Spain, in the first decade 
of the 12th century. He became court physician and general ad- 
viser of the Almohad ruler Abu Yaqub Yusuf (1163-84), to 
whom he introduced his younger friend Averroés (qg.v.), Ibn Tu- 
fail died at Marrakech in 1185/86. 

Ibn Tufail wrote a number of medical works in Arabic, both 
in prose and in verse; but his reputation rests on the Risalat Hayy 
ibn Yakzan (“The Treatise on Hayy ibn Yakzan’), a kind of 
philosophical novel in which he describes the self-education and 
gradual philosophical development of a man who passes the first 
50 years of his life in complete isolation on an uninhabited island. 
The author does not follow the emanationist Neoplatonic astron- 
omy which al-Farabi and Avicenna had introduced into their 
otherwise Aristotelian description of the world above the moon 
and which Avempace and Averroés accepted without criticism, 
He rather inclines toward Islamic theology in this respect and 
does not establish any “secondary causes” as the powers ruling 
the different celestial spheres. God, the highest being, is the 
only efficient cause. Philosophy is by no means the highest aim 
in life. Mystic contemplation is superior to it, and the hero of 
the novel succeeds eventually in staying in an almost uninter- 
rupted mystical union with God. 

Moses of Narbonne in the 14th century translated the Risalat 
Hayy ibn Yakzan into Hebrew and provided a Hebrew commen- 
tary, and Pico della Mirandola in the 15th century had a Latin 
version made from this translation, From the Arabic, E. Pococke 
made a Latin translation, Philosophus autodidactus (1671), and 
Simon Ockley an English translation, The Improvement of Human 
Reason (1708), new edition, The History of Hayy ibn Yagzan 
(1929). For the text with French translation see Léon Gauthier 
(ed.), Hayy ben Yagdhan, roman philosophique d'Ibn Thofail, 2nd 
ed. (1936), (R. R. Wr.) 

IBN TUMART (Asu 'ABDULLAH MOHAMMED IBN TUMART) 
(? 1078-1130), founder of the Almohad movement (see ALMO- 
maps), was a Berber from the Anti-Atlas mountains of south 
Morocco. From his youth all his interests were centred on reli- 
gion, After learning everything that could be taught him in his 
own country he went to the east to attend the school of the most 
learned men of the time, He became deeply attached to doctrines, 
particularly those of al-Ash‘ari and al-Ghazali, which seemed to 
him a condemnation of the dry teaching of the Malikite school 
of Islam then in vogue in the Maghreb and Muslim Spain, He 
evolved a doctrine which combined a strict conception of the unity 
of God with juridical reform, based on a study of the Koran and 
of Tradition, and with puritanical moral reform. To this he 
added, in practice, certain elements of Shitite origin. He pro- 
claimed himself mahdi and “ose imam, the infallible and 

- rful guide of rejuvenated Islam. 
ra peas the cast in 1118 he tried to spread his doctrine 
in the Berber towns of North Africa, but failed to win acceptance 
for his moral reforms. At Marrakech, the Almoravid capital, he 
became suspect with the authorities and was compelled to flee to 
his native mountains. He quickly succeeded in rousing his fellow 
tribesmen in the Anti-Atlas and Great Atlas against the Almoravid 
foreigners and established a curious Muslim Berber state in the 
form of a Berber confederation, with its capital at Tinmel. 

Ibn Tumart died in 1130 without having been able to defeat 
the Almoravids. He had designated as his successor his favourite 
pupil, Abd-al-Mumin, who after a long and bitter struggle puce 
ceeded in founding a vast empire which remained officially faith- 


ful to the Almohad doctrine. 
Bretiocraray —Henri Terrasse, Histoire du Maroc (1954) ; L. Gold- 
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hizer, Mohammed Ibn Toumert et la théologie de VIslam dans le 
Maghreb (introduction to the Livre de Mohammed ibn Toumert), 
French trans. by M. Gaudefroy-Demombynes (1903) ; Henri Basset and 
Henri Terrasse, Sanctuaires et forteresses almohades Er ee 

(H. L. E. T. 


IBO (Icso), the largest ethnic group in Nigeria with a popu- 
lation of over 5,000,000 in the 1960s. Their language, Igbo, is in 
the Kwa group of West African languages and they fall into the 
following cultural divisions: Northern or Onitsha, Southern or 
Owerri, Western or Ika, Eastern or Cross river and Northeastern 
or Abakaliki. The first two contain three-quarters of the popula- 
tion. The Ibo have no traditions of migration from elsewhere, nor 
of conquest of or by other peoples. They appear to have developed 
undisturbed in the adjacent Akwa and Orlu divisions of the Eastern 
region and to have gradually expanded outward from this centre, 
mainly to the south and east but also westward across the Niger 
river into what were formerly the Benin and Delta provinces of the 
Western region. They have no strong chieftaincies and until the 
advent of colonial rule the largest unit capable of coherent politi- 
cal action was a local community averaging about 5,000 people 
and consisting of a federation of internally autonomous villages. 
The villages shared a common market and meeting place, a com- 
mon tutelary deity and ancestral cults which supported a tradition 
of descent from a common founding ancestor or group of ancestors. 
Eastward there is a tendency for these village groups to expand 
or to come together to form larger units usually referred to as 
tribes or clans. 

The Ibo live patrilocally in homesteads (compounds) dispersed 
in the territory of their village which is primarily composed of a 
patrilineage or a clan. Apart from the Northeastern Ibo they live 
in rain-forest country. Their main food crops are yams, taro and 
cassava which men and women combine to cultivate. They have 
a complex organization of markets and of internal and external 
trade. Their principal exports were originally slaves and later palm 
oil and kernels. 

The Northern Ibo were also much noted for their masked plays 
(mau) and for their Ozo and other title societies. The Ibo have a 
well-developed system of migration to temporary employment in 
other parts of Nigeria. 

See also Arrica: Ethnography (Anthropology): West Africa; 
SECRET SOCIETIES, PRIMITIVE. 

Bıstiocrapny.—D., Forde and G. I. Jones, “The Ibo and Ibibio Speak- 
ing Peoples of South Eastern Nigeria,” Ethnographic Survey of Africa, 
Western Africa, pt. iii (1950); C. K. Meek, Law and Authority in a 
Nigerian Tribe (1937) ; S. N. C. Obi, The Ibo Law of piers th 

IBRAHIM (1615-1648), Ottoman sultan of Turkey, was born 
in Istanbul on Nov. 4, 1615, and succeeded to the throne on Feb. 8, 
1640. He retook Azov from the Russian Cossacks and in 1645 sent 
an expedition to Crete, then in Venetian hands. Of weak and un- 
stable character he was a prey to self-indulgence and superstition. 
He put his grand viziers to death and his extravagance necessitated 
the introduction of new taxes. Ibrahim finally came to believe in 
his own infallibility. He was dethroned on Aug. 8, 1648, by the 
army in league with the ulema and was strangled ten days later. 
He was known as “Ibrahim the fool.” (E. Z. K.) 

IBRAHIM MUTEFERRIQA (1674-1744), Turkish diplo- 
mat, writer and printer, established the first printing press in 
Turkey (1727). A Hungarian by origin, having been born at 
Kolozsvar (Cluj) in Transylvania, he was captured by the Turks 
c. 1692. Sold as a slave in Istanbul he later became a Muslim and 
regained his freedom. He then served the Porte as a diplomat in 
negotiations with Austria and Sweden, on the staff of Francis 
Rakoczy, and as ambassador to Poland (1737). He made an im- 
portant contribution to the westernization movement in Turkey 
by his books and translations and especially by the introduction 
of the printing press. He died in Istanbul in 1744. (E. Z: K.) 

IBRAHIM PASHA (d. 1536), Ottoman grand vizier (1523- 
36) in the reign of Suleiman I (q.v.) the Magnificent, was born 
of Christian parents at Parga in Epirus. Made captive while still 
a young child, he was educated at the Porte during the reigns of 
Bayazid II and Selim I, being assigned in due course to serve in 
the household of Suleiman, the son of Sultan Selim, then governor 
of Sarukhan in western Asia Minor. Ibrahim, having won the al- 


IBO—IBSEN 


most unbounded trust of Suleiman, who became sultan jn Sept, 
1520, was elevated to the office of grand vizier in June 1523 o 
then, in the following year, married to the sister of Suleima 
Ibrahim Pasha went on a mission to Egypt in 1524 and, SHS 
Cairo, established on a more solid and durable basis the Ottoman 
administration of that province. He accompanied the sultan on 
the great Danubian campaigns of 1526, 1529 (siege of Vienna) and 
1532, and also had a large role in the war against Persia (1533-36) 
which led to the Ottoman conquest of Iraq. Throughout those 
years he exercised almost complete control over the internal affairs 
and the foreign relations of the empire. His domination gaye rise 
however, at the Porte to animosities that became strong enough at 
last to undermine his hold on the confidence of Suleiman, with the 
result that he was executed, in March 1536, on the order of the 
sultan. (V. J.P. 

IBRAHIM PASHA (1789-1848), viceroy (vali) of ee 
der Ottoman rule and general of outstanding ability, A son, or 
adopted son, of the famous vali Mohammed Ali (q.v.), Ibrahim 
was born at Kavalla in Thrace. In 1805 he joined his father in 
Egypt and was made governor of Cairo and, in 1810, controller of 
land revenue. During 1816-18 he successfully commanded an 
army against the Wahhabite rebels in Arabia, capturing their leader 
in his stronghold at Dar'iya. Mohammed Ali sent him on a mis- 
sion to the Sudan during 1821-22 and on his return he helped to 
train the new Egyptian army, the nizam al-jadid, on European 
lines. When the Ottoman sultan Mahmud II asked for Egyptian 
assistance to crush the Greek revolt, an expedition commanded by 
Ibrahim landed in Greece in 1824 and subdued the Morea, but the 
destruction of the Ottoman and Egyptian fleets at Navarino in Oct. 
1827 by a combined British, French and Russian squadron com- 
pelled the Egyptian force to withdraw. 

It was in Syria that Ibrahim and his French chief of staff, OJA. 
Sève (Suleiman Pasha al-Faransawi), won military fame. In Nov. 
1831, after a disagreement between Mohammed Ali and his sov- 
ereign, Ibrahim led an Egyptian army into Palestine, stormed Acre 
on May 27, 1832, and defeated an Ottoman army at Homs. On 
July 29 he forced the Bailan pass and entered Iskenderun, then, 
crossing the Taurus, gained a final victory at Konya on Dec. hi 
By the convention of Kutahya, signed on May 4, 1833, Syria an 
Adana were ceded to Egypt, and Ibrahim became governor genel 
of the two provinces. ii ‘At Da 

Ibrahim’s administration was relatively enlightened. : A 
mascus he created a consultative council of notables. He sup 
pressed the feudal regime and, with the advice of his Lel a 
intendant of finance, Hanna Bahri Bey, imposed a uniform taxation. 
But his measures were harshly applied and roused sectarian MS 
tion; several risings were with difficulty suppressed. Pula 
mud resented the Egyptian occupation and in’ 1839 an m ia 
army invaded Syria. At Nizip on June 24 Ibrahim won %5 ~ 
and greatest victory; the Ottoman fleet deserted to Egypt. ers ne 
the disintegration of the Ottoman empire the European rebel 
gotiated the treaty of London in July 1840 by which ‘Mo rule of 
Ali forfeited Syria and Adana in return for the heredi ree 
Egypt. British naval forces threatened the Egyptians, "P1543 
ated the occupied territories in the winter of 1840-41. 7 sated 
Mohammed Ali had become senile and Ibrahim was Be 10, 
viceroy. He ruled for only 40 days and died in Cairo on 
1848. a Hislit 

See P. Crabités, Ibrahim of Egypt (1935); M. Weyer L, Hu) 
militaire de Mohammed Ali et de ses fils, 2 vol. (1936) (R ‘drama 

IBSEN, HENRIK JOHAN (1828-1906), Norwegian rama 
tist and poet, was the creator of the modern realistic He (and in 
and one of the greatest dramatists of all time. Honoure aho im 
some quarters vilified) by his contemporaries and pe called 
mediately followed him as the source of what G. B. veal mot- 
“Ibsenism,” i.e., a critique in dramatic form of conventi 


als, he is now valued by posterity for other and less Toa 
aspects of his work—his supreme technical mastery; ealed poetry 
ing psychological insight, his symbolism and the conc < 
of his prose. oe est fold), 

Life—Ibsen was born on March 20, 1828, in Skien : died ® 


the second child of a family of five boys (one of w 


infancy) and one girl. In-an unfinished autobiographical fragmeni 
pete in tag) he described how as a boy he oe ean his ssi 

only buildings, nothing green’’—he remembered particularly the 
church, the pillory, the jail and the madhouse—and remarked how 
the many sawmills filled the air all day with a sound like the noise 
of whining, moaning, shrieking women. His father, Knud Ibsen 
had been a prosperous businessman at the time of his marriage to 
Marichen Altenburg in 1825; but in 1834 he failed and had to sell 
out, whereupon the Ibsens in their straitened circumstances had 
to move a few miles out of town to Venstøp, where they remained 
for the next eight years. . This social withdrawal, together with 
the ignominy attaching to it, drove the already withdrawn charac- 
ter of the young Ibsen still further in on itself and he found com- 
pensation in daydreams, in reading and in his puppet theatre, 
Impressions and memories from these early years inform many of 
his later plays: Skien provided the small town background of De 
unges forbund (The League of Youth); the attic at Venstøp sug- 
gested the Ekdals’ attic in Vildanden (The Wild Duck) and the 
70 a of his family often served later as models for his 
characters. 

Progressive detachment and alienation from “home”—his child- 
hood home, his home town and his home country—is a conspicuous 
part of the pattern of Ibsen’s life. At the age of 15, he left Skien 
behind with the same feelings of release, the same sense of escape, 
as filled him about 20 or so years later when he left Norway to 
live for long years abroad; and even as an old man nearing 70 and 
recently returned to Norway, he could still write to a friend: “Up 
here by the fjords is my native land, but . . . where do I find my 
homeland?” In Grimstad—later to re-appear as the background 
of Samfundets støtter (Pillars of Society)—where he first went to 
live, he worked as a chemist’s assistant. When he was no more 
than 18, one of the servant girls in the house, who was a good ten 
years older, bore him an illegitimate child; for 14 years he sup- 
ported his son, but it was an incident which he ever after kept as 
one of the darker secrets of his life. In spare hours he studied for 
his matriculation examination and he also found time for writing. 
His first drama Catilina derived part of its spirit from the year of 
revolutions, 1848, in which it was begun, and part from the Latin 
texts set for his examination. 

In April 1850 he moved to Christiania (later Oslo), calling in on 
the way at Skien to take final leave of his family; there, in the 
capital, he lived for 18 rather frugal months, He studied at a 
crammer’s; but at his examination in August he was not wholly suc- 
cessful—he failed in arithmetic, Greek and oral Latin—so that he 
never became a fully matriculated student, although he partici- 
pated in a number of ways in student life. In particular he con- 
tributed to, and helped to edit, a periodical called Andhrimner. In 
1851 he was offered a job with the theatre in Bergen, originally as 
producer only; but then he was also commissioned to write an- 
nually one original drama to be performed each Jan. 2 on the:anni- 
versary of the founding of the theatre. He was too reserved by 
temperament ever to be a good producer, but the experience he 
gained of the theatre—not the least of which was the study tour 
he made in 1852 of theatres in Denmark and Germany—was inval- 
uable; in these years, he had some part in the production of no 
fewer than 145 different plays. = 

In 1853 he fell in love with Rikke Holst, who was then not quite 
16; he addressed a number of poems to her, and they became’ en- 
gaged” by tying their rings together and throwing them into e 
sea—an echo of which is heard later in Fruen fra havet (The nee 
From the Sea); but her father would have none of it and liter y 
chased Ibsen away, with raised fists: In 1856 he became engage 
to Susannah Thoresen, but it was another two years before they 
could afford to marry; their son and only child, Sigurd, was born'on 
Dec. 23, 1859. 

He had returned to Christiania in Sept. 1857 to take up En i 
pointment as artistic director of the Norwegian theatre, oP = 
high hopes were not fulfilled; the theatre, never. Very. ae an 
cially, was forced by economic circumstances to includ ‘a gri 
deal of farce and vaudeville in its repertory; which gave little e 
toan ambitious artist, andin 1862 it went bankrupt. Ibsen a 
temporary job as literary adviser to another theatre, the Chris 
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ania theatre, but this was abysmally badly paid, To these disap- 
pointments were added many other frustrations—mounting debts, 
attacks of depression, public indifference and even hostility— 
which brought him almost to the point of despair. In 1863 he was 
awarded a small state bursary; with some financial aid from his 
friends he paid what he could of his debts and in April 1864 he left 
Norway for Rome. For the next 27 years he lived abroad, mainly 
in Rome, Dresden and Munich; and only twice during this time, 
in 1874 and 1885, did he return to Norway for short visits. 

With this a change came over his life. Brand (1866; Eng. trans. 
1891), the first fruit of exile, was a considerable success in Scan- 
dinavia; in the same year, moreover, his application for an official 
“author's annuity” was finally successful; thereafter he astonished 
his friends in Rome by the new elegance of his dress, the new cut of 
his beard, the new dignity of his manner and even the new firmness 
of his handwriting. After nearly four years in Rome, he moved in 
1868 to Dresden, then in 1875 to Munich; but by the late autumn 
of 1878 he was back in Rome where—apart from a short period of 
residence in Munich in 1879-80—he made his home until 1885; 
between 1885 and 1891, he lived again in Munich, During all 
these years, it was his usual habit to spend the summer months 
away from the town, his favourite spot being Gossensass (Colle 
Isarco) in Tirol, It was there in 1889 that he met both the young 
Helene Raff from Munich (who was subsequently a frequent guest 
in the Ibsen household, much to the jealous irritation of his wife) 
and also Emilie Bardach, an 18-year-old Viennese girl, whom he 
later described as his “May sun in a September life.” The episode, 
the precise significance of which for Ibsen is difficult to define, left 
its mark both on Hedda Gabler and on Bygmester Solness (The 
Master Builder). 

In 1891, by now a world-famous author, Ibsen returned to Nor- 
way for good and took up residence in Christiania, In the years 
that followed, the person probably closest to him was the daughter 
of one of his friends, Hildur Andersen, who was studying to be a 
concert pianist; it was with her he seemed able to discuss his liter- 
ary plans most freely. 

On Oct. 11, 1892, Ibsen’s son married Bergliot Bjørnson, daugh- 
ter of Norway’s other great poet of these years, Tbsen’s attitude 
toward the very different Bjørnstjerne Bjørnson (q.v.) had for 
nearly 40 years been a mixture of admiration, envy, contempt and 
affection; on this occasion, Ibsen had a diplomatic illness and did 
not attend the ceremony, A stroke in 1900 and another & year 
Jater left him an almost helpless invalid; he died in Christiania on 
May 23, 1906. 

Works.—The span of Ibsen’s authorship, from the pseudony- 
mous publication (under the name of Brynjolf Bjarme) of his first 
play Catilina in 1850 to the appearance of his last work Når vi døde 
vågner (When We Dead Awaken) in the last days of Dec. 1899, 
corresponds almost exactly with the second half of the 19th cen- 
tury. Of this creative career, the first half was given over to ex- 
perimentation in many different styles, while the second was taken 
up with the more characteristically and controversially “Thsenite” 
plays—works which, by their exploration of the nature of truth and 
falsity and what is spurious and what is genuine in the individual 
and in society, achieved a progressive development and enrichment 
of the naturalist prose drama. 

Catilina (1850; Eng. trans. 1921) created little sensation when 
it appeared; but, as Ibsen himself explained in the preface to the 
second edition of 1875, it touched on a theme he later frequently 
returned to: “the contradiction between ability and ambition, be- 
tween what is willed and what is possible, that which is mankind's 
and the individual’s tragedy and comedy at one and the same 
time.” ‘The first performance of any Ibsen play was of Kjampe- 
høien (The Warrior's Barrow), a historical play with a strongly 


nationalistic element in it, on Sept. 26, 1850, in Christiania; the fol- 


lowing year he published in several successive numbers of Andh- 
rimner a dramatic ‘satire called “Norma,” During his time in 
Bergen, five of his plays were produced there: in 1853, Sankthans- 
natten (“Midsummer Eve”) which was a fiasco (Ibsen would not 
allow its publication during his lifetime); in 1854, The Warrior's 
Barrow was given its second production; in 1855 there was Fru 
Inger til Ostrat (Lady Inger of Ostraat), & prose drama; in 1856 
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Gildet på Solhaug (The Feast at Solhoug), which was inspired in 
part by Ibsen’s reading of Norwegian folk songs; and in 1857 there 
was Olaf Liljekrans (Eng. trans. 1921), a romantic drama in three 
acts. 

On an altogether higher level of attainment are the three dramas 
he completed in Christiania between 1857 and 1864: Hermendene 
på Helgeland (1858; The Vikings at Helgeland), inspired by Ib- 
sen’s reading of V olsungasaga, which attempted with some measure 
of success to find a modern approximation to the strong and pur- 
poseful language of the sagas; Kjerlighedens komedie (Love's 
Comedy), a verse drama about love and marriage, which contem- 
porary criticism found both immoral and unpoetic and which Ibsen 
later regretted having published at this particular time; and Kongs- 
emnerne (1863; The Pretenders), a historical play in prose which, 
especially in its analysis of the doubting mind of Earl Skule, is 
possibly the profoundest of all the early works. 

It was while Ibsen was in his late 30s and early 40s and after 
leaving Norway behind him that he wrote what are in many re- 
spects the most impressive works of his whole career. Brand, first 
conceived as a dramatic poem and then rewritten as a verse drama, 
was completed near Rome in the summer of 1865 and published in 
Copenhagen the next year; it was followed in 1867 by its comple- 
ment, Peer Gynt. Both of them are in a sense polemic pieces di- 
rected against what Ibsen felt was the narrowness of Norwegian 
life and the complacency of the Norwegian character. The former 
play takes for its hero an unbending, uncompromising figure sternly 
dedicated to the principle of “All or Nothing”; the latter follows 
the career of a person wholly unprincipled, buoyant and yielding, 
and content to take for his way of life the motto “To thine own 
Self be—enough”; where the one is admirable but unlovable, the 
other is lovable but reprehensible, yet both can in part be thought 
of as portraits of the author himself. 

After the publication in 1869 of De unges Forbund (The League 
of Youth) (which although intrinsically weak nevertheless in 
some respects anticipates the style and form of the later plays) 
and the appearance of his Digte (Poems) in 1871, Ibsen went on 
to complete his enormous “double” drama in ten acts, Kejser og 
Galil@er (1873; Eng. trans., Emperor and Galilean, 1876), a work 
based on the career of Julian the Apostate; in following the con- 
flict between paganism and Christianity, the play puts forward 
the concept of “the third realm,” a realm of great mystery linked 
equally with the Tree of Knowledge and with the Cross. Ibsen's 
own view seems to have been that this play represents his greatest 
achievement. 

Samfundets støtter (Pillars of Society), the first of the so-called 
“social” plays by which Ibsen became generally known, appeared 
in 1877, followed by Et Dukkehjem (A Doll's House) in 1879. 
The former was the play that properly established his wider fame 
in Germany (within two months of its original publication, it was, 
in Feb. 1878, being played at five different theatres in Berlin alone, 
in three quite different translations), while A Doll’s House at its 
London production in 1889 started off the vehement debates about 
“Tbsenism” that characterized literary controversy in the 1890s. 

Gengangere (1881; Ghosts), on its author's admission a more 
“extreme” play than its two predecessors, for which they acted as 
a kind of introduction or preparation, came to be linked with the 
establishment of Europe’s “independent” theatres—the Freie 
Bühne in Berlin (1889), the Théâtre Libre in Paris (1890) and the 
Independent theatre in London (1891), each of which selected 
Ghosts for its opening production. The hostile reception given 
to this play by the Norwegian public and critics (mild, however, 
in comparison with the vitriolic comments of much of the London 
press in 1891) can be seen as the point of origin that served Ibsen’s 
next three plays: En Folkefiende (1882; An Enemy of the Peo- 
ple), The Wild Duck (1884) and Rosmersholm (1886) all bear 
upon the varying destinies of those who dare, or who cannot for- 
bear, or who fear, to tell the truth. The shift of emphasis in the 
next plays is partly suggested by the individual references their 
titles make: The Lady From the Sea (1888), Hedda Gabler (1890), 
The Master Builder (1892), Lille Eyolf (1894; Little Eyolf) 
and John Gabriel Borkman (1896). They mark a development 
from an expressly social or moralist or problematical mode of 
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drama to a more psychological, a more visionary and more gy 
bolic style. Finally, When We Dead Awaken (1899), “a den, 
epilogue” as its author subtitled it, incorporated in the fie i 
Rubek a final and merciless piece of self-analysis and KRUS 
Ibsen’s creative career to a close. 

Ibsen was a most meticulous artist; his usual practice in later 
life was to allot two years to each play, working it out by way of 
preliminary notes, scenarios and repeatedly revised draft versions 
until it reached its final form; these drafts, many of which have 
survived, not only provide a fascinating account of the genesis 
of the plays but also uniquely document the nature of dramatic 
composition in general. 

Earlier argument about the nature of Ibsen’s achievement gen- 
erally plotted its course—in the English-speaking world, at least— 
by reference to two main co-ordinates of debate: the Shavian line, 
which commended the plays as embodiments of a “lesson,” as 
exercises in moral persuasion; and the opposing view that dis- 
missed the “ideas” as commonplace and emphasized instead Ibsen's 
massive technical skill. Common to both, however, was a tend- 
ency to argue mainly from the social dramas of the late 1870s 
and early 1880s, and any distortion that Ibsen's reputation suffered 
in the past probably had its source in this fact. From:a better 
vantage point in time, other and rather different merits in his work 
were noticed: chiefly the poetic quality of some of the earlier 
“non-theatrical” plays, especially Brand and Peer Gynt, and the 
concentrated power of the later symbolic plays of the 1890s, In 
consequence, the suggestion is often made that Ibsen's real fame 
rests less on his innovations as a social realist than on his achieve- 
ments in the field of poetic drama. 

Brertocrapity Editions and Translations: Samlede Verker, ed. by 
F. Bull, H. Koht and D. A. Seip, 21 vol. (1928-57); Collected Works, 
ed, by W. Archer, 12 vol. (1906-12) ; The Oxford Ibsen, ed, by J, W. 
McFarlane (1960 et seq.); Early Plays, Eng. trans, by A. Orbeck 
(1921) ; Correspondence, ed. by Mary Morison (1905); Speeches and 
New Letters, ed. by A. Kildal (1910). 

Life: H. Koht, Henrik Ibsen: eit diktarliv, 2 vol, 2nd rev. ed. (1954), 
Ist ed. in Eng. trans, 2 vol. (1931); E. Gosse, Henrik Ibsen (1907); 
Bergliot Ibsen, The Three Ibsens, Eng. trans. (1951). ye 

Criticism: G. B. Shaw, The Quintessence of Tbsenism (1891), a 
augmented ed. (1913) ; H. J. Weigand, The Modern Ibsen (1925); Me . 
Bradbrook, /bsen the Norwegian (1947); B. W. Downs, Ibsen: Ni 
tellectual Background (1946), A Study of Six Plays by Ibsen pe ’ 
J. Northam, [bsen’s Dramatic Method (1953). (J. W. McF: 


IBYCUS (6th century ».c.), of Rhegium in Italy, one of «4 
nine lyric poets recognized by later Greek criticism. Polycrates 
tyrant of Samos (¢. 535-22), was his patron, but the only ern 
porary allusion in his surviving words is ambiguous (it may id 5 
Cyrus I of Persia or to Cyaxares of Media). In 1922 a consi ie 
able part of a poem addressed to one Polycrates (Ozyrio to 
papyri 1790) was published; the relationship of this Polycrates a 
the tyrant is not certain, and the main interest of the man 5i 
in the light it throws on Ibycus’ use of metre and language, Ard to 
his attitude to mythology. Ancient authorities found it 
distinguish his work from that of Stesichorus, but even z 
fragments of Ibycus’ narrative lyrics there are signs © of con- 
individuality. Later writers speak of Ibycus as 4 writer ri 
vivial and erotic poetry: Aristophanes names him with en more 
as a “seasoner of harmony,” and Cicero regards him ier Jegend 
devoted to love poetry than Alcaeus and Anacreon. a ia witness 
relates how he called a flock of cranes passing overhea One of the 
as he was being murdered by robbers near Corinth. Juntarily 1 
robbers later saw the cranes over Corinth and invo ri led to 
ferred to them as the avengers of Ibycus, a remark ie ai 
the unmasking of the murderers. This provided Schi 
subject of his poem “Die Kraniche des Ibykos. ici Graeth 

Bratiocrapny.—Fragments ed. by D. L. Page, Poetae mer 2 i 
pp. 143-169 (1962), and by J. M. Edmonds, Lyra Graeca, Ypg C. M. 
78-119 (1924), with Eng. trans., in the “Loeb Series. See 
Bowra, Greek Lyric Poetry, 2nd ed., pp. 241-267 nps 


ICA, a department in southern Peru, bounded ee on the 
the Pacific ocean, on the north by the department of z “ArequiD™ 
east by Huancavelica and Ayacucho, and on the pages the cil 
Area 8,205 sqmi. Pop. (1961) 243,887. The capit 


of Ica (g.v.). 


The department comprises the western slope of 
arid coast and the north end of the AE e ETA 
the department are the Viejas and Chincha Islands, famous as 
sources of in om i 

Ica is thinly inhabited except in four si i 
from north to south the Río Chincha Rio P ri Rio omit 
Rio Grande, where irrigation is practised. The largest irrigated 
areas are in the Chincha and Ica valleys. Cotton occupies the 
largest acreage, and the Pisco valley was where Fermin Tanguis 
originated the indigenous white long-stapled Tanguis cotton that 
proved to be highly productive in the irrigated lands of the 
Peruvian coast. In addition to cotton, fruitgrowing and viticul- 
ture are important, the latter especially in the Ica valley. Al- 
though the grapes produce an inferior wine, this is distilled into 
a famous brandy, which takes its name from the port of Pisco, 
through which it is exported. The department also includes the 
iron ores at Marcona, which are brought to the port of San Juan 
for shipment to the steel plant at Chimbote. There is some gold 
mined at Nazca, and fishing is important at Pisco and San Andrés. 

P.E. J. 

ICA, a city near the coast of Peru and capital often se 
ment, located 160 mi, S.E. of Lima, with which it is connected by 
an all-weather highway. Pop. (1961) 38,347. It is the commer- 
cial centre of the department and has numerous small industries. 
Its chief outlet is by rail to the port of Pisco, 46 mi. N.W, Ica is 
$ in the midst of an irrigated area about 1,300 ft. above sea level, 
f where the chief products are grapes and cotton. The famous Pisco 
} brandy, well known along the Pacific coast of both North and 
© South America, is produced in Ica. The city was founded in 
| 1563 and was twice destroyed by earthquakes. (P, E. J.) 
| ICARIA: see CABET, ÉTIENNE; Navyoo. 


ICA RIVER: see Putumayo RIVER. 
} ICE is the solid form of water. Although practically colourless, 
ice often appears white as a result of included air bubbles, and in 
| large masses—e.g., glaciers—it takes on a blue or blue-green 
colour. 

Ice in its several forms (snow, lake ice, sea ice, glaciers) occurs 
abundantly. Of the estimated 22,000,000 cu.km. of ice occurring 
| on earth, 87% lies on the antarctic continent and 12% on Green- 

land, with only 1% elsewhere. If all this ice melted, the sea level 
would rise about ṣo m. and change the face of the earth. This 
li could happen if the climate of the polar regions should get much 
| warmer, Yet melting would be slow because ice has a very high 
heat of fusion, equal to 79.8 cal. per gram. This is the amount 

of heat necessary to change ice at o° C. to water at the same 
| temperature. (The zero point temperature of the Celsius or 
centigrade scale is defined as the temperature of a mixture of 
‘a and ice exposed to ordinary air at a pressure of one atmos- 
phere.) 5 

Ice has a density of 0.917 g. per cubic centimetre and will float 
on water with about 10% of its volume above the surface. How- 
ever, ice containing air or brine may have a lower or higher den- 
sity and will sink to different depths. As water cools it passes 
through a maximum density at 4° C. before any of it will freeze, 
for above this temperature convection currents carry the heavier 
cooled water to the bottom. Ice can form on the surface only 
after all of the water has reached 4° C. This is the reason why 
shallow lakes freeze over before deeper ones. : ‘ 

Another unusual characteristic of ice is that its melting tem- 
perature decreases when it is subjected to pressure. Under a 
Pressure of 134 atm. ice melts at —1° C. The low friction of most 
Materials on ice can be accounted for, in part, by this phenomenon, 
for even moderately loaded surfaces will be under high eana 
in the neighbourhood of edges and irregularities. Near o° C. 
melting will occur at the points of high pressure, and the water 
formed can provide a lubricating film. At lower al 
ease of sliding may be due mainly to local melting by frictio’ 


eating. ? $ ia 

The flow of ice under stress, as in glaciers, has often been 
explained in terms of regelation. In this process, pressure is 
relieved by the flow of water formed by the lowering of the freez- 


ing point. Thus, an object can pass through ice by progressive 
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AFTER P, W. DRIDGNAN 
FIG, 1.—PHASE DIAGRAM FOR WATER AND ICE SHOWING FIVE HIGH-PRESSURE 
MODIFICATIONS OF ICE ALONG WITH ORDINARY ICE (ICE I) 


melting ahead and refreezing behind. This type of flow can oc- 
cur only near 0° C.; at lower temperatures a visco-plastic flow 
takes place, in which ice crystals are deformed without breaking. 

Modifications —There are several modifications of ice, one of 
which may be amorphous. Five different crystalline modifications 
were made in the laboratory of P. W. Bridgman (fig. 1); they 
are stable only at pressures in excess of 2,000 atm., and all have 
densities higher than one gram per cubic centimetre, Only one 
modification occurs in nature—ordinary ice—which crystallizes in 
a hexagonal structure; but ice crystals rarely exhibit symmetrical 
shape unless grown from the vapour, 

Crystal Structure.—Masses of ice are aggregates of single 
crystalline grains, In quickly frozen ice these may be only a few 
millimetres to a few centimetres in size. Under slower rates of 
growth, as occur in temperate glaciers, single crystals are often 
found having dimensions of several decimetres, Although lake ice 
crystals may grow as large, they are less perfect. In neither case 
is the symmetry shown in exterior form. Crystals, several centi- 
metres in size and displaying the hexagonal habit, often grow from 
the vapour on ceilings and walls of unheated buildings in the arctic. 
The beautiful and varied patterns of snow crystals manifest the 
symmetry of ice grown from the vapour. 

Boundaries between neighbouring crystals in polycrystalline ice 
are usually irregular and can be 


observed under crossed polaroids 
or by etching. Etching can be ac- 
complished by evaporation of the 
surface or by melting with radi- 
ant heat. When the surface wa- 
ter is removed the grain bound- 
aries become visible, Orientation 
of the individual ice crystals can 
be determined by X-ray crystal- 
lography. Because ice is doubly 
refracting, optical methods can 
locate the position of the C-axis 
(hexagonal axis), but they do not 
distinguish between directions in 
the plane normal to it. A con- 
venient method for determining 
the orientation of ice is by ob- 
serving the vapour (Tyndall) fig- 
YGEN ATOMS; SMALL SPHERES REP- ures produced in the body of the 
RESENT HYDROGEN ATOMS crystal by radiant poe These 

Ilow figures have the shape of snowflakes displaying hexago- 
a SAM and their axes of symmetry are parallel to those in 


host crystal. W 
paaa atoms, being considerably larger than the hydrogen 
atoms, determine the basic structure of ice. Each oxygen atom 4 
surrounded tetrahedrally by four others at a distance of 2.76 


LINUS PAULING 
FIG, 2.—CRYSTAL STRUCTURE OF 
ICE: LARGE SPHERES REPRESENT OX- 
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(fig. 2). The two hydrogen atoms can occupy any of the four 
tetrahedral directions with the limitation that only one can be 
between any pair of oxygen atoms. Because of the uncertainty 
concerning the position of the hydrogen atoms, the symmetry class 
of ice is not known. Both polar and nonpolar symmetries have 
been proposed. 

For the manufacture of ice see REFRIGERATION: Manufacture of 
Water Ice. See also references under “Ice” in the Index. 


ICE AGE: see PLEISTOCENE EPOCH. 

ICEBERG, a floating mass of ice broken from the end of a 
glacier or a polar ice sheet. Icebergs drift according to the direc- 
tion of the sea currents, frequently from the polar regions to 
navigable waters, and they are therefore occasionally encountered 
far beyond the polar regions. When a glacier descends to the sea 
and is pushed outward into water of greater depth than the thick- 
ness of the ice, the ends are broken off and the detached masses 
float away as icebergs. Only one-ninth of the mass of ice is seen 
above water, Many bergs are overturned, or at least tilted, as 
they set sail, as the result of the wave cutting and melting which 
disturb their equilibrium. The disintegration of an arctic ice sheet 
is a simpler matter, as the ice is already floating. The ice sheet 
cracks at the end, and masses break off, owing to the upward pres- 
sure of the water upon the lighter ice, This is accomplished with 
considerable violence, Icebergs, especially those of glacier origin, 
carry a load of debris which they gradually strew upon the sea 
floor; glacial material found in dredgings shows that icebergs occa- 
sionally transport their load for a considerable distance. 

ICEBOATING. The sport of sailing and racing ice boats, 
once a rich man’s hobby involving boats costing several thousands 
of dollars and professional skippers and crews, became, in the 
second half of the 20th century, confined almost entirely to small, 
light but extremely fast boats, often built by their owners and 
costing from $500 to $1,500 apiece. By taking advantage of mod- 
ern highways and car-top carriers and trailers, iceboatmen were 
able to widen the area and lengthen the season for iceboating. The 
most active regions in North America are Wisconsin, Minnesota, 
Illinois, Michigan, Ontario, southeastern New York, northern New 
Jersey, Connecticut and eastern Massachusetts. European areas 
where the sport is active include Sweden, the Netherlands and Ger- 
many—in general, the Baltic basin region. 

The Dutch seem to have been the first iceboaters, although the 
Finns, Latvians and others living around the Baltic sea no doubt 
contrived some sort of “sailing sleigh” at a very early date. A 
drawing of a Dutch iceboat dating from 1768 shows a typical 
sloop-rigged Dutch sailboat with a cross plank under the hull near 
the bow, a runner at each end and a sharp iron shoe at the stern, on 
the bottom of the boat’s regular rudder. 

In North America the earliest iceboat on record was a three- 
runner wooden box with a single spirit sail, built by Oliver Booth 
and sailed on the Hudson river at Poughkeepsie, N.Y., in 1790. 
Within a few years iceboats were sailing the frozen waters around 
Red Bank and Long Branch, N.J. 

Interest in the sport increased toward the middle of the 19th 
century; the Poughkeepsie Ice Yacht club was formed in 1861, fol- 
lowed within a few years by the New Hamburgh and Hudson River 
Ice Yacht clubs. In 1900 the fleet of the Hudson River club 
mustered over 50 yachts, including 6 giants of the first class, each 
having over 600 sq.ft. of sail. The development of the sport at 
Long Branch and Red Bank followed the same pattern and the 
boats were similar to those on the Hudson. 

After 1902 activity shifted to these Jersey rivers and to the mid- 
west, where the sport flourished on the large inland lakes of Michi- 
gan, Minnesota and Wisconsin, especially at Kalamazoo, Mich., 
and Madison and Oshkosh, Wis. The boats in use were almost 
all of the basic Hudson river pattern, consisting of a single fore- 
and-aft spar, called the backbone, mounted just ahead of its mid- 
point on a broad, flexible wooden crosspiece called the runner 
plank, which had a runner mounted at each end. The steering blade 
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was mounted under the after end of the backbone and con 
bya tiller. The helmsman and his one-man crew rode on a shallow. 
elliptical tray just ahead of the steering runner. The mast i 
stepped on the backbone, several feet forward of the runner ae 
The lateen rig, with a single sail carried between the inn $ 
A-frame, was very successful and enjoyed a 20-year Period ot 
popularity, but the ever-present sloop rig eventually won out, and 
remains virtually unchanged for the Hudson River type of boat to 
this day. The only changes since the 1880s have been to higher, 
narrower mainsails and smaller jibs, and of course, the use of 
Strength stainless steel rigging, Dacron sails and tool steel runners 
in place of iron wire, cotton canvas and cast iron runner 
“Mary B.,” built in Madison (1947) and “Vanguard” of Red Bank 
(1959) represent the most modern racing designs of the midwest 
and the east, and both follow this type exactly. 

Some of the speeds recorded by the older boats were notable, 
The “Scud” sailed at 107 m.p.h. on the Navesink river at Red Bank 
(1885); the “Clarel” reached 140 m.p.h. on the Shrewsbury river 
at Long Branch (1907); the “Wolverine” of Kalamazoo, Mich, 
sailed 20 mi. to windward and return, from a standing start, in 
39 min. 4 sec. (1908). Clearly, in those days, the iceboat was the 
fastest vehicle man had yet produced. 

The iceboat can reach approximately four times the speed of 
the wind propelling it. This phenomenon is accounted for by the 
facts that (1) the boat is sailing across the wind and is not being 
pushed along by it and (2) by its very motion the boat creates an 
increase in the velocity of the wind it sails with. These principles 
were only vaguely understood in the early days, and the traditional 
jib-and-mainsail rig with stern rudder was firmly entrenched in 


spite of the fact that the forward thrust sometimes lifted the stern — 


rudder from the ice, sending the whole boat into a spin. Perfect 
tuning of the boat and perfect handling could minimize but never 
eliminate this tendency to become unmanageable in strong winds. 

About 1931 Starke Meyer of Milwaukee, Wis., designed a hull 
with the steering runner at the bow and the runner plank at the 
stern. The downward and forward thrust of the mast, now local 
between the two points of support, served to increase rudder trac- 
tion. His bow-steerer easily defeated all competition and set 
clear that it was correctly balanced and directionally stable—an 
would not spin. wld 

Smaller versions, with a sail of only 75 sq.ft., showed they a 
sail safely and fast. By 1940 the design had crystallized me 
75-sq.ft. class enjoyed a rapid growth. By 1950 boats of this s 
were winning not only 75-sq.ft. class races, but also open P 
for-all events. The less expensive DN60, designed in the a 
craft shop of the Detroit News in 1937 and having 4 sail pant 
60 sq.ft., also became popular. Other classes continued to fats 
but very few boats were built in them, and as the older large 
were discarded, they were not replaced. . 

Iceboats are classified for racing purposes by sail area. oe 

classes of the Hudson River Ice Yacht club before py is 
class, over 600 sq.ft.; second class, 450 to 600 sq.ft.; 
300 to 450 sq.ft.; fourth class, 225 to 300 sq.ft.; fifth class Tr 
225 sq.ft. In 1935 the classes recognized by the Norti B175 
Yachting association were: class A, 250 to 350 sq-ft.; = saft 
to 250 sq.ft.; class C, 125 to 175 sq.ft.; class D, 75 to 
class E, up to 75 sq.ft. 

Tn 1937 seven eastern clubs formed the Eastern Ice ee 
association, patterned after the Northwestern association Member: 
in Oshkosh in 1912) and recognizing the same classes. a 
ship in both associations varies as their member clubs aire the 
in general the Eastern association includes a group aN orthvveste™ 
New York-New Jersey-Connecticut area, and the rthern Mi 
association includes clubs from eastern Wisconsin, no the East 
nois, Michigan and Ontario.. Both the Northwestern EE to which 

zed casts 


ern associations conduct an annual championship regatt 
member clubs may send their best boats in all reca so rapit 
The growth of the “skeeter,” or class E, at 75 oe oted 
that by 1939 there was a need for an organization GeV? © 
class alone and the International Skeeter association © 
with headquarters in Chicago. Most racing skee 
seaters, precluding the possibility of carrying 4 
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ure sailing or for instruction. The need for a two-seater was felt 
strongly and crystallized in the founding in 1948 of a second one- 
design class in the east. This new class was, appropriately, called 
the “Yankee,” and had an orthodox two-seater as the accepted 
design. Yankees compete on even terms with single-seater racers. 

In 1951 the New Hamburgh Ice Yacht club, inactive for 25 years, 
turned over custody of the famous Ice Yacht Challenge Pennant of 
America, first put up in 1881, to the Eastern Ice Yachting associa- 
tion. This trophy is open to any type or size boat and to any club 
in the world. The first open invitation regatta was held at Green- 
wood Lake, N.J., Feb. 18, 1951, to which all known clubs in the 
world were invited. The Fox Lake (Ill.) Ice Yacht club, repre- 
sented by Ed Rollberg’s “Black Magic,” won a close series from 
Elmer Millenbach’s “Renegade” of Detroit. On March 1, 1953, 
Fox Lake lost the trophy to Pewaukee Ice Yacht club at Lake 
Geneva, Wis., which club became dominant in pennant competition, 

In the midwest, interest in the larger boats was kept alive by 
competition for two cups, by: tradition open only to the boats of 
class A and larger, the Stuart cup, put up in 1903, and the Hearst 
cup, put up in 1904 by William Randolph Hearst for competition 
in the 450-ft. class (later opened to class A at 350). 

Before World War II, European iceboating was very active and 
well organized under the European Ice Yachting union. Member 
nations included Sweden, Latvia, Estonia, Germany and Austria. 
Competitions were, held annually in several classes, and a one- 
design class of 15 sq.m. sail area. Rigs were almost univer- 
sally single-sail, or “cat”; the backbone was a hull, or fuselage, 
with pilot and passenger sitting upright, and steering done by a 
wheel. 

Although contact was never formally established across the At- 
lantic, correspondence and comparisons of ideas went on with the 
result that Americans, borrowing freely ’the efficient cat rig, fuse- 
lage backbone and safe, comfortable pilot's position, developed 
the modern fast racer when they made it into a bow-steering 
design, On the other hand, Europeans have steadfastly refused 
to use the bow-steerer. 

Bieriocrapny.—F, M. Gardiner, Wings on the Ice (1938); Yachting 
(Nov.-Dec. 1942; Jan—Feb, 1943; Jan-Feb. 1944; Jan.-Feb. 1960; 
Jan. 1961) ; S. Calhoun Smith, Ice Boating (1962) ; One-Design Yachts- 
man (July 1962). (R. A. R.) 


ICEBREAKERS, specially designed vessels equipped to clear 
a path through ice in navigable waters. Icebreakers have gen- 
erally been designed for use in particular areas of operation, such 
as the Baltic Sea, Great Lakes, or the Arctic. The design of ice- 
breakers, in order to perform their unique function, usually in- 
corporates several features. An important element is a high pare 
to-length ratio that permits a vessel to cut a channel wide apt 
for a conventionally built ship to follow. A modern icebrea E 
has a high horsepower-displacement ratio that permits it sd F e 
sustained progress in ice of varying thicknesses. The use or are- 
shaped transverse sections permits the ship to lift when anr ice 
pressure during operation. The hull shape resulting from the ge 
of flared sections causes icebreakers to roll heavily in open “se er, 
angles of 40° to 50° being not uncommon. This rolling ten om 
is an asset in breaking ice and in helping the ship to free i 
should it become stuck. q 

A Paaie natae eai of icebreakers is heavy plating vi me 
underwater body, combined with rugged framing to resi oe 
crushing effects of icebreaking. Particular attention i a “i 
providing a rugged rudder and propellers. A numi ale 
breakers have been fitted with bow propellers in addition s 
in the stern. The action of bow propellers creates turbulence in 


the water that assists the breaking action of the bow and also 


Moves broken ice out of the way. é 
Electric drive is the most common type of propulsion because 


an icebreaker must be able to develop its sees pea E 
a standing start: Icebreakers operating 1m os 4 gi sy = 
refueling facilities are deficient, require large capa i 


the 1950s the problem of providing adequate 3 R rba 
petus to proposals to use nuclear power. - SRTA 1957 
the first nuclear-powered icebreaker, the “Lenin, Ge u s) 
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ICE CREAM. Water ices were known in the Roman empire, 
and Marco Polo is supposed to have brought a recipe for milk ices 
from the far east. Centuries later, chefs for the courts of Europe 
experimented with ice-cream recipes and tried, unsuccessfully, to 
keep the secret for nobility. Its commercial production became 
successful after the discovery that salt mixed with ice produces 
a lower temperature than ice alone. In the late 19th century, also, 
the introduction of mechanical refrigeration greatly assisted the 
growth of the ice-cream industry. 

Ingredients.—The liquid mix, or unfrozen ice cream, for rep- 
resentative, good-quality vanilla ice cream contains about 80% by 
weight of cream and milk products and 15% sweeteners. Almost 
70% of the milk or its equivalent used in ice-cream manufacture 
in the United States is bought during the spring and early summer 
months when milk production is at its peak and prices are lowest. 
Because this milk may be stored as frozen or concentrated milk 
products for use in later periods of lower milk production on farms 
and consequent high prices, ice cream has been called the “balance 
wheel” of the dairy industry. 

Cream, milk, nonfat milk solids, sugar and sometimes eggs form 
the basis of all ice cream. Less than 0.5% of a stabilizer, of 
which there are several types, is generally included. 

The food values of ice cream vary as compared to its ingredi- 
ents. One-third pint of vanilla ice cream is about equal to one- 
half cup of whole milk in calcium, protein and vitamin B, and to a 
little more than one cup in vitamin A and calories. 

The ingredients of ice cream are combined in varying propor- 
tions, but always in a way to make the solids about 38% of its 
weight, Milk fat in ice cream may range from 8% to 14%; nonfat 
milk solids from 8% to 12%, the use of the latter being limited 
by the amount of lactose, or milk sugar, since excessive lactose 
may crystallize and cause a “sandy” ice cream. In the second half 
of the 2oth century the trend was toward the higher content of 
nonfat milk solids. Each U.S. state and many cities set minimum 
legal requirements for ice cream. 

Manufacturing.—Pasteurization in the manufacturing process 
and homogenization and automatically controlled freezing contrib- 
ute to the quality of ice cream. Homogenization blends the fat 
globules with the nonfat milk solids to help form a stable emul- 
sion and aids development of a smoother texture by retarding 
churning of the fat globules in the freezer. Automatic control of 
the whipping process produces ice cream of uniform consistency, 
the whipping, which incorporates air, being necessary to produce 
a palatable product, ice cream without whipping being like bread 
that has not risen. 

The mix for ice cream contains all the ingredients except the 
fruits, nuts or other special flavouring. In a modern plant the 
mix is pasteurized and homogenized and then cooled rapidly to 

Che F: 
Ae half the ice cream made in the second half of the 2oth 
century was frozen in the continuous type freezer, a refrigerated 
tube with revolving blades, or beaters, surrounded by a refrigerant. 
The mix moves through the freezer without stopping and comes 
out in less than 60 seconds as partially frozen ice cream. Fruits, 
nuts atid similar flavourings are added at this time. Liquid flavour- 
ings are added to the mix just paoro freezing, except for choco- 
ich is added as the mix is made. p 
EET frozen ice cream is drawn off into containers, 
which are immediately covered, and is sent on conveyors to a bard- 
ening room with a temperature of from 0° to —20° F. Con- 
tainers ranging from cup size to large cans of several ot are 
used. The ice cream is then delivered in refrigerated truc! : sf 
dealers, who place it in refrigerated cabinets, where it is kep 
nthe a Bi and the frozen ice cream are tested routinely 
t of butterfat, total solids and bacteria. The ice 
RA and packaged through sterilized pipes and by 
Saana machinery, frequent checks being made pi the a 
turer and health authorities. Samples on the market are ret 
lity. Ù: 
SERRE CNES Cream.—This is a flavoured coe 
product; more than 100 flavours of ice cream have been made. 
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Mousses, Parfaits—Mousse is a frozen dessert of sweetened 
and flavoured whipped cream or thin cream and gelatin. Parfait 
is a frozen dessert of whipped cream, eggs cooked with syrup, and 
flavouring. Both mousses and parfaits are frozen without stirring. 

Fruit Sherbets—Sherbets are made of milk, sweeteners and 
fruit flavouring, in many varieties. 

Fruit Ices —Fruit, fruit juices, water and sweeteners are used 
in water ices, and many of the flavourings used for sherbets are 
added. (Ex. G. B.) 

ICE HOCKEY. One school of thought holds that ice hockey 
is a development of field hockey (see Hockey), and another that 
it is a development of the old Irish game of hurling (g.v.). Some 
experts believe that the game of bandy (see Great Britain, below), 
played with a ball and bent sticks by two teams, is a forerunner 
of ice hockey, while there is evidence that the Indians played 
some such game in Canada centuries ago. 

Canada is regarded as the mother of the modern sport and was 
the first country to organize the game on a nationwide basis, with 
a codified form of playing rules that has been accepted throughout 
the world. For long the sport was confined to natural ice, but with 
the advent of ice rinks its popularity spread rapidly. 


INTERNATIONAL RULES 


In 1908 the International Ice Hockey federation was formed, 
with Great Britain, France, Belgium, Switzerland and Bohemia as 
founder members. In the 1960s there were about 30 member na- 
tions. The international body organizes the world and European 
championships each year with both titles at stake although only 
one series of games is played. The winning team, if European, 
takes both titles and if non-European only the world title, in which 
case the European trophy is awarded to the European team gaining 
the most points. At one time the world championships could not 
be competed for unless a non-European team competed. For the 
winter Olympics the same system is adopted, the winner of the 
title taking the Olympic and world honours. 

The international rules are applicable to most affiliated countries 
and govern the world and European championships. The govern- 
ing bodies in Canada, the United States and Great Britain have, 
however, slight variations in the rules and slightly different in- 
terpretations for the game as played in their respective countries. 

The rules of the game are comparatively easy to follow, with 
the possible exception of the defensive tactic known as body check- 
ing, whereby the defending player is permitted to hit with his 
body an attacking player in possession of the puck. Confusion 
also arises from the application of the offside rule (bringing the 
puck forward illegally) and the penalty rule. A breach of certain 
tules results in the offending player’s being sent off the ice for 
a number of minutes during which his team has to play short- 
handed. Under certain circumstances a penalty shot may be 
awarded. 

Under the international rules, the number of players per team 
permitted on the ice at any one time is six; goalkeeper (goal 
tender), two defense men and three forwards. In addition, the in- 
ternational rules allow eight others, one of whom must be a goal- 
keeper, to be at the disposal of the team’s coach. Apart from the 
second goalkeeper, the coach is permitted to change players as and 
when he chooses, provided that not more than six players are on the 
ice at the same time. 

Before the change to six-man hockey, teams were made up of 
seven men, and the positions were goal tender, point, cover-point, 
rover, left wing, centre and right wing. 

Players are permitted to wear protective equipment the specifi- 
cations of which are covered by the rules. This equipment is es- 
sential because of the inherent hazards of the sport. 

The puck—the term applied to the disklike object with which 
the game is played—is made of vulcanized rubber, or other ap- 
proved material, is 1 in. thick and 3 in. in diameter and weighs 
54 to 6 oz. 

The game consists of three periods of 20 minutes each of actual 
playing time. The playing surface is divided into three areas, 
known as the defending zone, neutral zone and attacking zone. 
The neutral zone is again divided by the centre line. These lines 
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govern the off sides. 
NATURE OF THE GAME 


Off Side.—Hockey since its inception has been an onside 
that is, a game in which forward passing is discourag a 
in its existence all forward passing was prohibited, but this oe 
despite the fact that it required the player to be more deft tended 
to retard the action to some degree. To correct this shortcoming 
three zones were established in which the puck could be passed 
forward, The puck may be passed forward or, for that matter 
in any direction, within zones, and can also be moved ahead ie 
zone to zone with certain limitations described below. 

In the United States all schools play according to the National 
Collegiate Athletic association rules, which permit forward pass. 
ing within the three zones and forward passing to a teammate from 
the defensive zone up to the attacking zone blue line, ġe., a two- 
zone forward pass is allowed; however, no attacking player can 
penetrate the attacking zone ahead of the puck; if he does he is 
off side and a face-off is called. 

Canada and several club leagues in the United States play ac- 
cording to the National Hockey league rules that permit forward 
passing within the three zones and forward passing to a teammate 
from his defensive zone up to the red line which halves the neu- 
tral zone. No attacking player can penetrate the attacking zone 
ahead of the puck. 

Goals.—The object of the game is for one team to shoot the 
puck into its opponent’s goal in the face of the opposing team’s 
efforts to prevent such an occurrence. Each goal counts one point. 
The player scoring the goal is credited one point, and the players 
assisting in the scoring of the goal are credited one point for 
each assist, but no more than two assists are credited with each 
goal. The last two assists prior to the actual scoring are the ones 
considered for credit. 

Positions.—The positions on a six-man hockey team are goal 
tender (more commonly called goalie in the United States and 
goaler in Canada), left defense, right defense, centre, left wing 
and right wing. The wings and the centre constitute the forward 
positions, and they operate most frequently as an offensive unit, 
although there is nothing in the rules to prevent a defense man 
from engaging in aggressive offensive play. In fact, since the 
advent of the forward passing style of play, defense men play à 
very important part in the offensive phase of the game, 1n alt 
to their primary duty of defending their defensive zone and goal 
tender. Many defense men, amateur and professional, outscore 
their team’s forwards. «1 cohich 

The Rink.—The game is played on a surface called a rink hips 
should measure, as nearly as possible, 200 ft. in length and e i 
in width, The rink sideboards and endboards should be at leas 
3 ft. 4 in. high and no higher than 4 ft. 


(J: Fi Ae) 


in height, with an opening of 6 ft. facing the cent: 
ing area. An area $ ft. wide and 4 ft. deep-in front of the © 
called the crease, In this area the goalie has certain the ply 
the other players do not. The three zones are marked on wel line. 
ing surface by lines drawn across the ice, 60 ft. from the 80 ai 
Sticks.—Except for the goalie, each player plays pete The 
terminating in a blade approximately 45° from the a the lie 
degree of the stick-blade angle to the shaft varies wit! for lie 
Stick lies range from 3 to 10 and the players’ preferenc? y” i 
depends on the position in which they like to “carry, a os to his 
front of them. A player who likes to carry the puck ae eo catty 
skates prefers a high lie of 7, 8 or 9. A player who eae or 4. 
the puck way out in front of his skates prefers a low pr 
The average or normal lie used by most players is 4 5 fat side the 
Sticks are lefts, rights and neutrals according to ae who 
player shoots from. The neutral is preferred by or standard 
get too much “rise” in their shot. The sticks are © 
measurements and must be made of wood. «wide by #1 
The shafts, not more than 53 in. long, are 14 in: WT to 2 
thick but the blade, up to 143 in. long, increases in W! 


HLGIM T1V-43A0 
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hockey skating technique, he 
must learn the art of puck con- 
trol, This includes the almost in- 
stinctive reaction of taking a 
quick, wide lateral dribble with 
the puck as the player nears an 
opponent; it is known as the pro- 
tective dribble, whereby the puck 
carrier keeps his body between 
the puck and the opponent so that 
the opponent cannot poke-check 
the puck from the stick blade. 
The protective dribble is very ef- 
fective when it is made with a 
quick, wide movement—the 
quickness for deception and the 


60 FT. 30 FT. 


4401 


30 FT- 


width for safety. 


200 FT.. 
OVER-ALL LENGTH 


in, and must not exceed 3 in, The blade of the goalie’s stick must 
not exceed 34 in., except at the heel, where it must not exceed 44 
in. The widened portion of the goalie’s stick extending up the 
shaft from the blade must not exceed more than 24 in. from the 
heel and must not exceed 34 in. in width. 

The Game.—The game starts with a face-off, the referee’s 
dropping the puck between the opposing centres, who face each 
other in the exact centre of the rink. Each of the centres seeks to 
gain possession of the puck, and the one who does contrives to 
advance it, either by himself or by passing to a teammate, to the 
region of the opposing team’s goal. Icing the puck, that is, pass- 
ing the puck from the defensive zone beyond the opponent’s goal 
line, results in a special face-off at the end zone spot of the offend- 
ingteam. The passing between members of the same team may be 
intercepted at any time by the opponent. 

A face-off is held to restart play whenever it is stopped for 
any reason, such as when an off side is called, a puck is shot 
out of the rink, an infraction of a rule is committed by both sides, 
or a.puck is held against the boards or otherwise cannot be played 
by either team. National Hockey league rules require that the 
two players facing off be at least seven feet apart. _ à : 
The three periods of 20 minutes each have 10-minute intermis- 
sions between them, In case of a tie at the end of that time the 
United States National Collegiate Athletic association rules decree 
that at the end of the third period there shall be a 5-minute inter- 
mission, after which ends shall be changed and a “sudden death 
10-minute overtime period played. In this “sudden death” period, 
the team that scores first wins, and the game is ended. If no score 
is made in the overtime period, the game is ended and results in a 
draw, 3 
The National Hockey. league rules decree that if, at the ea at 
the three regular 20-minute periods, the score shall be oe 9 Me 
game is over and shall be called a tie. However, puden, F 
applies in Stanley cup play. g. C. Ns.; E. J. J. 
TECHNIQUE 


i i kating and speed 
Skating.—Ordinary pleasure skating, figure s! s 
skating count for little in ice hockey. The novice AEPA 
hours, days and months to master the stop-turn-an' vu $ aee 
hockey is played in a series of short dubem peh ng fae 
fen stopping, feinting, dodging, shije weaving an 

ing parts of the puck chaser’s routne. 
For fast E and breakaway purposes, the capi che 
stride is used to propel a player rapidly away — ree ohare 
After getting the “jump” on his opponents, the p! a7 ethen 
out his. stride to get the maximum peed, Cira i ie sadn 

is lengthening-out stride is more of a Mp- 
and ai the nee a smooth, rhythmic, powerful appearance. 
e next point is to confine the 


skating stride to as narrow a path 
of ice as possible, The professional player rus 


hes a puck in a path 
as narrow as three feet. 
Stick Handling—Aiter the player has learned the art of good 


DIAGRAM OF A PROFESSIONAL ICE HOCKEY RINK 


| Many mediocre skaters have 

held positions on good teams 

through their clever stick han- 
dling and scoring ability. By such tricks as the delayed dribble 
(throwing the opponent’s timing off by suddenly stopping to 
“shake” an opponent and then just as suddenly starting off again), 
a player can baffle opponents who attempt to steal the puck and 
thereby check the play. Years of constant practice are necessary 
to crown the efforts of the expert stick handler. 

Professional players stick-handle the rubber puck in a manner 
that is uncanny—pushing, dribbling and flipping the small rubber 
disk about the ice between a maze of sticks and skates with a speed 
and accuracy too bewildering for the human eye to follow. 

Methods of rushing or “carrying” a puck along the ice vary. 
Some push the disk ahead at stick’s length when the play is open; 
others play the puck from side to side as they approach dan- 
gerously close to an opponent. Some flip the rubber against the 
sideboards, depending on the rebound for recovery of the disk be- 
hind the opponent, while others attempt to poke the puck be- 
tween the opponent’s feet and skate around the man to regain pos- 
session of the disk while the opponents are off balance or too 
befuddled to hamper the play effectively. 

Checking. —Stick checking calls for quick thinking and clever 
action on the part of the checker. The poke, sweep and hook 
checks are effective means of taking the puck away and stopping 
opposing forwards in their rush toward the goal. y 7 

The body check is an effective means of body blocking which, 
in a sense, disconnects the puck carrier from the puck and thereby 
interrupts his dash to the goal. A legal body check is one with 
the hip or upper body from the front or straight from the side 
and limited to two steps, and only the puck carrier can be body- 
checked. In the United States the National Collegiate Athletic as- 
sociation rules permit body checking only in the defensive zone. 
The National Hockey league rules permit body checking in all three 
playing the Game.—With skating and stick handling per- 
fected to a point where they are combined into one mechanical 
operation, the player can direct his whole attention to playing the 
game. A good hockey player never looks at his feet, stick or puck 
during the progress of the play. His eyes are focused on his op- 
ponents at all times in order to size up the confronting situation 
and react intelligently. Once he comes into possession of the puck 
he has the three forwards, two defense men and goal tender to 
beat before he can register a score by shooting the disk into the 

arded by the opposing team. 
Bsr pt anne and Eiht wing, commonly known as the for- 
ward line, practise passing the puck from one to the oher acipa 
the ice, while skating at top speed, to perfect their com ankon 
play to a point that enables them to beat the opposing faves 
swoop past the opposing defense and set up a man in pk 7 
scoring position for a shot at the net, Individual rushes y se! 4 
styled stars seldom result in tallies going up on the scorel oer A 
Left- and right-wing players play their positions in their respective 
lanes and leave the centre lane or mid-ice section to the penae 
player. Members of the forward line try to score goals when the 


————— 
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opportunity is presented and never at the cost of allowing the op- 
posing forwards to break away for a two- or three-man combina- 
tion attack on the home team’s net. When not participating in 
an offensive attack, defensive men position themselves within a 
20-yd. radius of the goal net and never leave their goal tender 
unguarded. The good defense player holds, at all times, a position 
between his goal tender and the opposing forwards who attempt 
to carry the puck close enough to the net for a shot that may mean 
a score. Defense players adopt various forms of checking the 
forward-line attack. Some use a stick check (part of the stick 
must be on the ice, or the foul of cross checking is committed) 
or body check or a combination of the two; others crowd the 
incoming forwards to the sideboards; or both defense men simul- 
taneously body-check the puck carrier when he attempts to go be- 
tween them, The purpose is to intercept the puck, spoil the for- 
wards’ shots, keep them out of shooting range of the goal net 
or force them to shoot from impossible angles, 

A goalkeeper has four by six feet of open net to protect and 
must study the shots from all angles and positions on the ice, He 
must cover as much of his net as possible with his body and shift 
his position between the posts continuously in such a manner that 
he will cut down the shooting angle and thereby eliminate as 
much vulnerable opening behind him as possible. Such movement 
by an experienced goal tender hampers the target range of the 
opposing sharpshooters. If an opposing left-winger or right-winger 
goes around the defense for a shot the net guardian crowds the 
corner of the goal nearest to the shooting wing and edges out to 
cut down the far corner angle. When a forward skates through 
the defense and looms up directly in front of the net for a shot, the 
goalie edges out directly at the shooter and thereby cuts down 
the shooting angle on both sides. The four most vulnerable spots 
for scoring are the two upper corners and the two lower corners of 
the net. Only the most skilful shooters can hit these four vulnera- 
ble spots, and only the most skilful of goalies can block these spots. 

(J: Fr; E: J: J.) 
UNITED STATES AND CANADA 


History.—Despite the introduction of international play in 
Europe, Canada took the lead in establishing the sport firmly 
through organization. In 1887 the Amateur Hockey Association 
of Canada was formed and this body soon came to be recognized. 
ne its guidance, hockey flourished throughout the entire domin- 
ion. 

The game was not played in the United States until the winter 
of 1894-95. In that year a group of U.S. students visited Canada, 
saw some games and participated in others. On their return home, 
their enthusiasm prompted them to organize hockey clubs. Ac- 
cording to the Oficial Hockey Guide of the Amateur Hockey Asso- 
ciation of the United States, 

The first official league or association ice hockey game on record 
in the United States was played by the St. Nicholas Skating Club and 
the Brooklyn Skating Club in New York's St. Nicholas Rink on De- 
cember 15, 1896, and was won by St. Nick’s 15 to 0. The other teams 
in this four club circuit were the New York Athletic Club, winner of 
the Amateur Hockey League title for 1896-97, and the Crescent Athletic 
Club of Brooklyn. 


In a short time many colleges were attracted to the sport with 
the result that it soon became an important winter game. Not 
long after the colleges had accepted the game, club teams were 
formed, and eventually hockey was organized for professional play. 
A number of leagues employing paid athletes were formed, the 
strongest of which, the National Hockey league, came into being 
on Noy. 22, 1917, as an outgrowth of the National Hockey asso- 
ciation founded in Montreal, Que., Dec. 2, 1909. This league in the 
beginning embraced only four teams, the Toronto Arenas, 
Montreal Wanderers, Montreal Canadiens and Ottawa Senators. 
It was successful from the start and in 1924 it expanded to include 
teams in the United States. 

At one time ten teams, representing cities in Canada and the 
United States, were in the circuit. In 1942 the “loop” was re- 
duced to six—the Toronto Maple Leafs, the Montreal Canadiens, 
the New York Rangers, the Boston Bruins, the Chicago Black 
Hawks and the Detroit Red Wings. Players are purchased by the 
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teams for thousands of dollars. The National league Season of 
70 games, exclusive of the play-off games, runs from mid-0 
to April. ctober 

The Stanley Cup and Other Trophies.—The highest prizin 
professional hockey is the Stanley cup, a trophy put up for com. 
petition in Canada in 1893-94 by Lord Stanley, governor general at 
Canada. Until 1912 only amateur teams played for the cup, but 
thereafter professionals competed for it exclusively. The winner 
of the Stanley cup is regarded as the year’s hockey champion, — 

The pattern of the National Hockey league's play-offs is an in- 
volved one. Six teams play one another through the regular seas 
son, and the teams occupying the first four places in the final stand. 
ing qualify. The first-place team meets the third-place team, and 
the second-place meets the fourth-place. These survivors then op- 
pose each other, strictly speaking, for the Stanley cup, All of these 
postseason series are decided on the basis of the best four out of 
seven games, 

The Hart trophy, awarded to the player voted the “most useful” 
to his club in the league, was donated in 1923-24 by David A, 
Hart, father of Cecil Hart, who was coach of the Montreal Cana- 
diens for many years, The Vezina trophy, awarded to the goal- 
keeper who allows the least number of goals to be scored on him 
during the regular season, was donated by the Montreal Canadiens 
in 1926-27 in memory of Georges Vezina, a great goal tender for 
the Canadiens, who suddenly collapsed in a game on the night 
of Nov, 28, 1925, and died a few manths later of tuberculosis, 
The Art Ross trophy, donated by the former manager and coach of 
the Boston Bruins, has been given since the 1947-48 season to the 
leading scorer, The Calder Memorial trophy, awarded to the 
player voted the “outstanding rookie” in his first year of profes- 
sional hockey, was established in 1936-37 by Frank Calder, first 
president of the National Hockey league (1917-43). The Lady 
Byng trophy, instituted in 1925 and awarded the first time by the 
wife of Canada’s governor general for whom it was named, is given 
to the player who best exemplifies clean play. The James Norns 
Memorial trophy, awarded to the defense man who is deemed the 
best at that position through a season, was first presented at the 
end of the 1953-54 season as a memorial to James Norris, owner 
of the Detroit Red Wings, The O'Brien trophy, awarded to the 
losing team in the Stanley cup finals, was donated in 1909 by 
Ambrose J. O’Brien. The Prince of Wales trophy, awarded to i 
team that finishes on top of the National Hockey league at the a 
of the regular schedule, was donated in 1924-25 by the prince 0 
Wales (later King Edward VIII). In Aug. 1961 the Hockey Hi 
of Fame was opened at the Canadian National Exhibition grounds 
at Toronto. (J.C. Ns, E.J. J) 


EUROPEAN ICE HOCKEY 


The following European countries hold membership in pe pi 
national Ice Hockey federation: Austria, Belgium, Czechosl sid 
Denmark, East Germany, Finland, France, Great age ‘ 
gary, Italy, Norway, Netherlands, Poland, Rumania, Hee 4 
Switzerland, the Soviet Union, West Germany and Yugos'av® 


í i ice hockey were © 
In the 1960s the Big Three in European E? any nations with 


France, 


Pd 
Czechoslovakia since its introduction in 1909 by 4 group orion 
hockey players. During the first 25 years the sport show ganized 
but steady growth. In 1933 the National league was Spre of 
with a few teams of varying abilities competing. “The 19305 am 
play in the National league improved greatly in the BS aa 3 
1940s, insuring the Czechs of strong representation inm : 7 
competition. E.: jsed the 

Tn the 1960s, 12 teams of evenly matched ability pres were 
first division of the National league. Games 1n this ding 10,000 
very popular with the public, and attendances bar payes 
per game were commonplace. Senior and interme! ato ted 
numbered more than 35,000, while about 30,000 aa to depend 
in the junior and juvenile class. Formerly the sport ee ut latet 
upon the vagaries of the weather concerning natu a 


ICE HOCKEY PLATE 


Recovering the puck after a missed goal shot by the opposing team, player at right is coming from behind the 
net. The player at left is skating to intercept him 


Player tryin get control of puck while 
closely guarded from behind by an opponent 


ic) R 
Scoring a goal. The puck Is entering the net after being shot between the 
legs of the goalie 


Teamwork at the net. The player in the left foreground has just re- 
ceived the puck from a teammate and shoved it past the goalie to 
score 


k, showing play and the position of the two goals 


View of a hockey rinl 


Goalie maki l 
king a f an attempted goa! Y 
ng daton oran CTION OF PLAY IN ICE HOCKE 
cur) INTERNATIONAL, (OTHERS) ACME 
HOTOGRAPNS ATIONAL NEWS SPEEDRAY PHOTO) (ror RIGHT) INTE! 
NS, (TOP LEFT) INTERNATIOI 


PENE ICELAND 


Aerial view of Reykjavik on Faxaflói (Faxa bay), the capit 1 only large town of Iceland, 
The tanks in the foreground are used for storing hot water drawn from natural thermal springs 


Isolated farmhouses at Stapi on the Snæfellsnes peninsula with 
the Snæfellsjökull, a glacier that rises on an extinot volcano, 
In the background 


Old Icelandic farm buildings at Glaumbær in Skagafjardharsysla 


The herring port and processing plant of Siglufjérdhur in northern 
Iceland 


ICELANDIC SCENERY 


frafoss (Irishman's waterfall) and dam, 
site of a modern power station, on the A 
Sog river 
=. athi 
NORAMA"i rnoroem 
À a 
OURTESY OF (TOP LEFT, CENTRE RIGHT) ICELAND TOURIST INFORMATION BUREAU, (CENTRE LEFT) ICELANDIC AIRLINES, INC., (BOTTOM) “PEPSI-COLA or 
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many artificial ice rinks were built, 

Great Britain—A bandy-type game, similar to ice hockey, was 
played in England as early as 1895. It was known as shinty 
(shinny or shinney) in Scotland and as ice hurling in Ireland and 
was a crude game played on frozen lakes and rivers with curved 
sticks (bandies) and a ball (not a puck), with few rules and con- 
siderable bloodshed. It was not until the winter of 1902-03 that 
ice hockey was introduced into England at the Prince’s Skating 
club in London, primarily through the efforts of resident Canadian 
students. 

Until about 1926 the game remained a hobby for the participants 
and created limited public interest. During the next decade the 
sport passed from the hobby stage to one supported by the publie. 
Club competition prospered and touring Canadian and U.S. teams 
awakened public interest. Soon the commercial possibilities of 
the game were realized and teams comprised entirely of imported 
Canadian players were formed and organized into senior-class Brit- 
ish and Scottish leagues. The British league operated with clubs 
from both England and Scotland, In addition to the top-ranked 
British league, there were dozens of intermediate, junior and 
juvenile teams composed entirely of native English and Scottish 
players. 

Scotland’s ice-hockey development closely paralleled that of 
England except that the Scots produced better native players than 
England. Both countries were hampered in the development of 
players because of the lack of natural ice and the limited amount 
of artificial ice available. 

Soviet Union.—Ice hockey as an organized sport was intro- 
duced to the Soviet Union in 1946 and showed a phenomenal 
growth. As in the Scandinavian countries the time-honoured 
game of bandy was gradually being replaced by ice hockey. In 
the 1960s, according to the Soviet Ice Hockey federation, about 
105,000 players were actively engaged in competition in the Soviet 
Union. 

Although the National club of the Soviet Union began competing 
in world tournaments as late as 1954, it made an enviable record 
and threatened Canada’s supremacy in amateur ice hockey. Play- 
ers forming the National team were groomed through the ranks of 
the Group A league. The Group A league, centred in the Moscow- 
Leningrad area, was composed of two divisions, the first division 
with nine clubs and the second with six, Sixty-three teams were 
divided into several divisions to form Group B. In addition to 
the Group A and B teams there were thousands of teams in the 
intermediate, junior and juvenile classes. 

Sweden.—Sweden was first represented by an ice-hockey team 
in 1920 when a group of bandy players, under the guidance of the 
Swedish Soccer association, entered the unofficial Olympic ice- 
hockey matches at Antwerp, Belg. As in other northern cere 
nations ice hockey in Sweden was replacing bandy as the popular 
winter sport. 4, 

After World War II the game made tremendous progress and in 
the 1960s there were 4,100 teams and an estimated 60,000 paver 
many of whom were not registered members of the aoe = 
Hockey federation, The eonaoyadan of ate artificial ice 
rinks aided considerably in fostering the sport. 

The eS outs of Sje was in the First Division inen com: 
Posed of 16 teams, divided into north and south sections. pis 
from this league formed the Swedish National club, which estab- 


lished a distinguished record in international Rane ¢) 


Bretiocrarny.—National Hockey League, Press and Karp Ords 
(annual); National Collegiate Athletic ena pein k (1951); L. 
Hockey Rules (annual); L. Percival, Hockey Hansson e Jeremiah 
Patrick and D. L. Monahan, Let's Play Hockey! us iios) SRSJ: 
lce Hockey, 2nd ed. (1958); B. M. Patton, Tee- Hockey cag 


0 _ Gidd 1951). 
Brodrick, 7ce Hockey, told by R. Giddens ( an island in the North 


ICELAND (LypHvELDIDH ÍsranD), 
Atlantic ocean close to the Arctic circle. The area a the ss oar 
is 30,698 sq.mi., excluding islands ai sora E a vine 
ing a total area of 39,756 sqmi. e a aani 
latit ° 24’ and 66° 33” N. and between longitude a 
24e i W A distance to Greenland is tia eee 
mi. and to Scotland 430 nautical mi. The capital is Reykjavik. 
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PHYSICAL FEATURES 

Geomorphology.—Geologically Iceland is a young country as 
no rocks preceding the Tertiary period have been found, The main 
bedrocks are the basalt and the palagonite formations, each cover- 
ing about one half of the country’s area, The Icelandic plateau 
or flood basalts outcrop in the west, northwest and east. They 
are a part of the vast Brito-Arctic basalt province. The oldest 
visible flood basalts are of Eocene age. The underlying formations 
are not known, but seismic measurements indicate a total absence 
of a continental (granitic) layer beneath Iceland, 

The Icelandic flood basalts were poured out mostly from fissure 
volcanoes and formed extensive, nearly horizontal sheets with an 
average thickness of c. 30 ft. The basalt formation in eastern 
Iceland is at least 20,000 ft. thick. Intercalated between some 
of the basalt sheets are sedimentary and pyroclastic beds (see 
Votcano). Numerous dikes cut through the lava sheets. Rhyo- 
litic rocks, sills, stocks, laccoliths and lava beds, also occur within 
the basalt in the east, Gabbroic intrusions are also found. In the 
older basalts infillings of quartz, jasper and zeolites are common. 
The famous transparent Icelandic spar is found at Helgustadhir 
at Reydharfjérdhur. The oldest parts of the basalt formation are, 
in many places, especially in the northwest, separated from the 
overlying basalts by layers of sandstone and shale in which plant 
remains, leaf impressions and thin layers of lignite (Ice. surtar- 
brandur), dating probably from the Eocene period, are found indi- 
cating a warm-temperate climate. Fossiliferous layers have been 
found within the younger strata of the basalt formation reaching 
into the Upper Tertiary (Pliocene), Beds of tillite are found 
within these basalts. 

Near Húsavík in the north there are layers of marine shells, 
the Tjérnes formation, more than 1,500 ft. thick, belonging to 
the Upper Pliocene period. 

The palagonite formation covers a broad median zone running 
northeast to southwest across the country. This zone widens 
toward the south so that it covers most of the central highland 
and the whole south coast from Breidhamerkursandur to Faxaflói. 
It also outcrops on the Snæfellsnes peninsula in the west and Skagi 
in the north, The most characteristic rock facies is a brownish 
tuff breccia rich in hydrated basaltic glass known as palagonite, 
Pillow lavas and breccias of globular basalt are abundant, These 
rocks, which the Icelanders call móberg, were formed by subglacial 
eruptions during the glacial periods of the Pleistocene, During 
the interglacials large areas were covered by flows of basaltic lava 
lighter in colour and coarser in texture than the Tertiary flood 
basalts. Glacial, fluvial and aeolian deposits are also common 
within the palagonite. formation and plant-bearing and shell- 
bearing deposits have been found in several places, indicating a 

mer interglacial climate. 
uate ania periods of the Pleistocene much of Iceland 
was covered by inland ice, but there were some marginal areas 
where plants and insects could survive, Neither the Westmann 
Islands (Vestmannaeyjar) nor the islands off the Reykjanes penin- 
sula were covered by the last inland ice sheet, The isostatic up- 
lift since the last glacial period amounts to at least 400 ft. in 
the interior and 100-160 ft. in the coastal areas, Marine terraces 
are found at different heights but are most common and extensive 
level 130-160 ft. a 

K E E and Earthquakes —In Iceland volcanism continued 
without interruption from the glacial into the postglacial periods, 
but the areas with active volcanoes have gradually become more 
limited in extent. In the postglacial period they have been lim- 
ited to a median zone somewhat narrower than the sope: i 
palagonite formation, as well as a small zone in menep lsa ap 

running from western Snæfellsnes to Nordhurárdalur, an e 
Öræfajökull district in the southeast. In all, the new volcanie areas 
cover about 13,500 sq.mi. Within these areas 150-200 volcanoes 
have been active in this period, Since the settlement of the gouna 
try in the 9th century A.D. about 30 volcanoes have been activo 
and during the last few centuries eruptions haye SAREN La 
average every fifth to sixth year. It has been estimate Fat, ma 
third of the total output of lava on the earth since ES 5 = 

come from Iceland’s volcanoes. Besides their great productivity, 


——__ 
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the new volcanic areas of Iceland 
are also unique as regards the 
variety of volcanic phenomena. 
Located there are most of the 
morphological types of volcanoes 
found on the earth. 

Postglacial volcanism has been 
predominantly effusive, produc- 
ing mainly basaltic lava. The 
most common types of the lava- 
producing volcanoes are crater 
rows and shield volcanoes. A 
crater row is the result of a single 
eruption from a linear vent or 
fissure, producing both lava and 
tephra (pyroclastic material) that 
forms a chain of craters usually 
less than 300 ft. high along the 
fissure. The Laki fissure south- 
west of Vatnajökull extends 
nearly 20 mi. and embraces 
about 100 separate craters. In 
1783 the biggest lava flow pro- 
duced by any eruption within 
historical time outpoured from 
this fissure, covering 218 sq.mi. 
The shield volcanoes are central 
volcanoes of the Hawaiian type, 
shield-shaped cupolas composed entirely of layers of lava and with 
a large crater on top. The angle of slope is usually about 7°. A 
typical example is Skjaldbreidhur near Thingvellir. No shield 
volcano has erupted in Iceland since the beginning of settlement. 

Another type of central volcano in Iceland is the stratovolcano 
of the Fuji type built up by many eruptions producing both lava 
and tephra. This type is not common, but to it belong the larger 
volcanoes such as Orefajékul, Iceland’s highest mountain (6,952 
ft.), Eyjafjallajökull (5,466 ft.), Snæfellsjökull (4,751 ft.). The 
eruption of Öræfajökull in 1362 was the biggest explosive eruption 
in Iceland since the beginning of settlement. The highest cone 
volcanoes are icecapped as also are two of the most active vol- 
canoes, the Katla volcano, hidden beneath the ice cover of 
Mýrdalsjökull and Grímsvötn in the centre of Vatnajökull. Their 
eruptions are accompanied by tremendous floods, the so-called 
glacier bursts (Ice. jökulhlaup). The maximum discharge of the 
glacier bursts from Katla may exceed that of the Amazon river. 
The most famous volcano, Hekla, has been built up by many 
mixed fissure eruptions that have formed a vaulted ridge, which 
now has a maximum height of 4,892 ft. During eruptions the 
ridge is split lengthwise forming a 3.5-mi.-long fissure. The last 
eruption cycle of Hekla started with a disastrous rhyolitic ex- 
plosive eruption in a.p. 1104, destroying vast areas. Since then 
Hekla has erupted at least 15 times. At the beginning of its 
eruption in 1947 the eruption column rose to 100,000 ft. and the 
lava covered 25 sq.mi. In the highland northeast of Hekla there 
are numerous explosion craters or maare, with crater lakes. A 
violent explosive eruption which took ‘place within the Askja 
caldera in the northern highland in 1875 caused great damage in 
the east. In Nov. 1963 a volcanic eruption resulted in the forma- 
tion of a small island 10 mi. S.W. of the Westmann Islands. 
Postglacial lavas cover about 10% of the total area of the island. 
Icelanders discern between two types of lava field, hellukraun, 
corresponding to the Hawaiian pahoehoe, and apalhraun, cor- 
responding to the aa lava and block lava (see VoLcano: Lava 
Flows). The largest unbroken lava field in Iceland is Odad- 
hahraun, about 1,800 sq.mi., formed by numerous eruptions from 
fissures and shield volcanoes. The largest single postglacial 
lava flow is the great Thjórsá lava, which reaches the south coast 
between Thjérsa and Ölfusá. It covers 300 sq.mi, Earthquakes 
are frequent in Iceland, especially in the western part of the south 
Iceland lowland and in the Skjálfandi region in the north. 

Thermal Activity —Iceland is very rich in natural heat. Ther- 
mal activity can be divided into two types, high-temperature ac- 


PHYSICAL FEATURES AND PRINCIPAL TOWNS AND VILLAGES OF ICELAND 


tivity (solfatara) and low-temperature activity or m 
water activity, High-temperature activity is limited tol 
volcanic median zone where there are 14 ‘solfatat 
They are characterized by steam holes, mud pools and) 
tion of sulfur; their subsurface temperature may be al 
intrusions of Recent Age. The main high-temperature 
Torfajékull, east of Hekla, and Grímsvötn in Vatnaj 
in order of size are Hengill, Kerlingarfjöll, ámafjall 
fjöll. Low-temperature areas with hot springs are fi 
where but they are sparse in the east Iceland basalt area 
are about 250 thermal areas of this type with a total of m 
600 major springs. Their water is mostly alkaline, 
silica, The springs are associated with dikes and fri 
their water being percolated ground water. Som 
spouting springs or geysers, the most famous of whi 
Geyser (Geysir, whence geyser; q.v.) near Haukadaluty 
The exploitation of natural-heat resources in Icelan 
ated in 1925; now more than 45,000 people live in hot 
in this way. Greenhouses and swimming pools are 
there is potential utilization of natural steam for g 
electric power. 
Glaciers, Lakes and Rivers—Glaciers cover 4,55 
11.5% of the country’s area. The glaciation limit is lo 
2,500 ft.) in the northwest, and highest (about: 5,000 ft 
interior north of Vatnajökull. Nearly all types of glacier 
from small cirque glaciers to extensive plateau icecaPs) 
by broad lobe-shaped outlets or by valley glaciers of a 
The major area of plateau ice is Vatnajökull, 3,24 
up to 3,300 ft. thick, One of its southern outlets, Bre 
kurjökull, reaches 350 ft. below sea level. Other majo: 
icecaps are Langjökull (395 sq.mi.), Hofsjökull (385 
Mýrdalsjökull (270 sq.mi.). ` 
Yeeland pace sR number of lakes of py 
The largest is Thingvallavatn (32 sq.mi.), formed by 
the second largest, Thórisvatn (27 sq.mi.), is ama 
also is Mývatn in the north, famous for its scenery 
life. Hvítárvatn and Lögurinn (Lagarfijót) fill gar 
basins; Grænalón is ice dammed. Small moraine of , 
are numerous especially in the high land northwest pa A 
The number of streams of relatively great rems 
rainfall and abundance of glacial meltwater. The 
Thjórså (143 mi.), the second longest Jökulsá á Fjö Ti 
These rivers and other glacier streams are heavily wit 
debris and are of yellowish-brown colour, and their 
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discharge is great, whereas the rivers that drain the postglacial 
lava fields carry crystal-clear water and have a very constant dis- 
charge. Typical of the geologically youthful Icelandic landscape 
are the many waterfalls, the most famous being Dettifoss (144 ft. ) 
Gullfoss (105 ft.) and Skógafoss (200 ft.). as 

Landforms.—The landscape bears all the signs of a country 
that is geologically young and still in the making. Iceland is to 
a great extent a tableland. Its average height is 1,650 ft. As to 
the main landscape features there is a great difference between 
the Tertiary plateau-basalt areas and the young-volcanic ones. 
The old basalt plateau units have been broken up into a mosaic 
of blocks, In the north and east these blocks mostly dip toward 
the interior so that the greatest heights occur near the coasts. 
These basalt areas are alpine, with crest elevations up to 5,000 
ft. In the Vestfirdhir area the original plateau character is better 
preserved and the landscape of the basalt areas may be character- 
ized as a plateau and fjord landscape. The fjords are the result 
of glacial deepening and widening of valleys originally eroded by 
more or less tectonically guided rivers. The surface of the basalt 
blocks is mostly bare and desolate, The fjord sides are steep and 
with a characteristic trap appearance. 

The palagonite tuff areas form a tableland but of quite another 
type. In the south there are extensive lowland plains stretching 
inland from the coast, They were formed as a strand-flat or 
wave-cut platform. A smaller lowland plain is found at the head 
of Faxaflói. Inland is a plateau 1,000-2,000 ft. high, and above 
that plateau rise the massifs covered by the major glaciers and 
numerous postglacial volcanoes as well as Pleistocene table moun- 
tains and tuff ridges, built up by central and linear subglacial erup- 
tions. In the south practically all young fracture lines as well as 
tuff ridges and crater rows run northeast-southwest; in the north 
they run north-south, The axis of highest elevation of the coun- 
try stretches from Hvammsfjérdhur in the northwest to Horna- 
fjordhur in the southeast. The coasts of the basaltic areas are rock 
coasts, irregular in outline. The southeast and south coasts are 
almost entirely sandy and smooth in outline, with extensive bars 
backed by lagoons. Parts of the coasts of Breidhafjérdhur and 
Faxaflói have island-fringed coasts (Skärgård). y 

In Iceland endogenic forces work rapidly together with the exo- 
genic agents which include glacial and fluvial erosion, marine 
abrasion, frost weathering and wind erosion. The soils are mainly 
of two types, peat and loess. The destruction of the loess by 
wind erosion increased rapidly after the arrival of man and vast 
areas have been laid bare of soil cover. het 

Climate.—The climate is cold temperate and oceanic, influenced 
by the country’s situation on the boundary zone between two dif- 
ferent air masses (the polar front) and by the confluence of two 
different ocean currents. Because of the submarine ridge between 
Iceland and Scotland a branch of the North Atlantic drift is de- 
flected westward and flows clockwise along the south and west 
coasts of Iceland where the harbours consequently are ice free 
the whole year round. The north and northeast coasts are ree 
by arctic water brought mainly by a branch of the East Greenlan' 
Polar current, This current sometimes brings drift ice to these 
coasts especially in April and May, occasionally blocking ten 
until late summer, Because of a ae amelioration there has 
been no blockade by drift ice since 1920. ry ts if 

In Reykjavik the mean annual ay ol or ree A 
the: mean Januarii O A yri in north Iceland are $°.(372); 


Co ing figures for Akure t r 
meee te (52°). The wettest regions are 1n the south 


Ae ORT, h 
and southeast. The mean annual precipitation in Vík on the sout 
coast is 82 in.; on the southern slopes of Vatnajökull and yine 
jökull it is at least twice as high, whereas in the high fies ao 
Vatnajékull it drops to 16 in. The weather is on the si ole v ny 
changeable and depends mosii on the Lepa KEETE 
crossing the North Atlantic. e passagi ; 
Testes brings relatively cold and dry weather, whereas FE — 
northeastward between Iceland and Greenland brings mi Te en 
very rainy in the south and moderately dry in the north. Fogs 


rather rare except in the Austfirdhir area. Pee ri a 
rare, . TH. 
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Vegetation and Animal Life.—The flora and fauna are 
predominantly of Palearctic origin although a small contingent of 
Nearctic (American) elements have reached the island from the 
west. The flora is largely subarctic in character. The phanero- 
gams (seed-producing plants) and vascular cryptogams (plants 
that do not produce seeds) are represented by about 500 species. 
The small number of species is partly due to Iceland’s insularity 
after the Ice Age. Vegetation is characterized by an abundance 
of grasses, sedges and related species. Grasslands, bogs and 
marshes are extensively distributed and there is much moorland 
and heathland. The unstable climate, volcanic activities, glacier 
movements and overgrazing have all contributed to prevent the 
vegetation from reaching its highest development. Consequently 
only about one quarter of Iceland’s total area has a continuous 
plant cover. Even in the low-lying inhabited districts there are 
large areas of bare rocks, stony deserts, sandy wastes and lava 
streams. The vegetation has been greatly modified during the 
ten centuries of human occupation, The once extensive birch- 
woods were destroyed by ruthless cutting and grazing so that 
only remnants of them survive. Since about 1930 reafforestation 
experiments with conifers have been made on a substantial scale. 

At the time of the settlement the arctic fox was the only land 
mammal in Iceland. The brown rat, the house mouse and the 
field mouse were later accidentally introduced by man. Reindeer 
were imported in the 18th century, and mink, originally intro- 
duced for fur farming, have reverted to the wild state. In years 
of excessive drift ice polar bears occasionally visit Iceland. About 
200 species of birds have been known in the island; of this number 
70 species are regular breeding birds, 6 transient migrants, 30 are 
regular drift migrants or winter visitors, and the others are acci- 
dentals. Sea birds, waterfowl and waders are the most abundant 
indigenous birds, The best known include the Iceland falcon, rock 
ptarmigan (the only game bird) and the eider duck, the object of 
the ancient industry of eider duck farming and rigidly protected 
by law. There areno reptiles or amphibians but about 800 species 
of insects are known. Rivers abound in salmon, and trout and char 
are plentiful in lakes and streams. Plankton in Icelandic waters 
provides optimum conditions for a rich marine fauna, There are 
about 15 species of whales and 2 species of indigenous seals (the 
common seal and the gray seal); four other species of seal visit 
Iceland in winter, Salt-water fish number about 150 including cod, 
haddock, herring, Norway haddock, halibut and plaice, which to- 
gether form the basis of large-scale coastal fisheries. (F. Gu.) 


THE PEOPLE 


The Icelanders are of Nordic origin, with considerable early 
blending of Celtic blood, From a.D. 874-930 onward the introduc- 
tion of foreign elements has been negligible. Although persons 
of related nationalities have occasionally settled in Iceland, their 
descendants have been completely assimilated into the population, 
which has been homogeneous from the beginning, In appearance 
the Icelanders are similar to the Scandinavians, but there is a 
higher percentage of dark-haired types than is to be found in 
Norway and Sweden. There are no Eskimos in Iceland. 

Icelandic is one of the Scandinavian group of languages and is 
of Germanic origin, (See ICELANDIC LANGUAGE; ICELANDIC LIT- 
eeina Lutheran Church is the established church of 
Iceland, From the late 19th century there has been full religious 
freedom, In the 1950 census report the membership of religious 
the population was as follows: established 
church and other Lutherans 974.3; other religious denominations 
10.1; no religious denomination 15.6. Sectarian bodies are few; 
only the Roman Catholics and the Adventists have formed their 
own congregations. Iceland forms one bishopric with its see in 
Reykjavik, with two suffragan bishoprics in Reykjavik and 
Akureyri. There are about 280 parishes served by about 100 min- 
s Teelandic missionaries have worked in China and in the mid- 
century were in Ethiopia. 

The culture of Iceland is p 
the golden age of literature in 


groups per thousand of 


20th 


rimarily known in connection with 
the 12th and 13th centuries, when 
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the Icelanders’ Sagas were written. After 1300 Icelandic literature 
suffered a severe decline and it was not until the 19th century that 
there was a real reawakening. 

Wood carving, goldsmiths’ work, weaving and drawing are old 
crafts, painting is more recent. Reykjavik has a national theatre 
and a symphony orchestra. (Va. K.) 

Population.—Approximately 20% of the total area of Iceland 
is inhabited. The interior, considerable peripheral mountain areas 
and the glacial outwash plains are uninhabitable. Except for the 
lowland plains in the south and southeast the settlements are li 
ited to a narrow coastal belt and to valleys. The rural settlement 
pattern has always been one of single farms. During the first 
centuries of settlement the inhabited areas extended farther into 
valleys than they do now; most modern farms are situated below 
650 ft. and only four farms lie above the 1,300 ft. level. 

The population of Iceland, then entirely rural, is estimated to 
have been about 70,000 in a.p; 1100. At the first census taken, 
in 1703, the population numbered only 50,338; in 1801 it was 
47,240 but since then has steadily increased and was estimated at 
192,000 on Dec. 1, 1965. The birth rate is still high (24.7 per 
thousand 1965) and the death rate is among the lowest in the 
world (6.7 per thousand 1965). Until the middle of the 19th 
century the population was entirely rural but the removal of the 
Danish trade monopoly in 1854 and the increasing importance of 
the fishing industry toward the end of the century initiated an 
urban development, and in 1957, 78% of the people lived in 
towns and villages with more than 300 inhabitants. The capital, 
Reykjavik (g.v.), had a population of 78,000 in 1965. Other 
towns are Akranes, Akureyri (9,398 in 1963), Hafnarfjérdhur 
(7,630), Húsavik, fsafjordhur (2,715), Keflavik, Kópavogur, 
N dhur, Olafsfjérdhur, Saudharkrékur, Seydhis{jérdhur, 
Siglufjérdhur (2,573) and Vestmannaeyjar (4,821). (S. Tx.) 


HISTORY 


Seafarers had some idea of the existence and position of Iceland 
as early as the 4th century AD., but no settlement is known to 
have been there before the 9th century, when Irish hermits set 
up their dwellings in a few places. Little is known of these people 
and old Icelandic authorities say that they went away when pagan 
settlers began to arrive. 

Ingólfur Arnarson, a chieftain from west Norway, began the 
settlement of Iceland when he moved there with his family and 

in av. 874. He established himself on the site of 
what is now the capital, Reykjavik. For 15 years the flow of new 
settlers went on slowly and increased in volume toward the end 
of the century, probably because Harald Fairhair became king of 
Norway after the battle of Hafrsfjord, about 885 (sometimes dated 
872) and extended his rule over the Shetland and Orkney islands 
about 890. The settlement of Iceland, followed by the discovery 
of Greenland and Vinland (mainland of North America). from 
there, may be said to be consequent on the upheaval of the viking 
age. The earliest settlers, who were doubtless of mixed descent, 
came from the countries and districts where the vikings had been 
dominant for centuries, from the west coast of Norway, from Ire- 
land, Scotland, Orkney, Shetland and the Hebrides. 

Some of the first settlers, such as Ingólfur Arnarson, Skalla- 
grimur Kveldúlfsson, the father of Egill Skallagrimsson; Auður, 
the widow of Olafur the White, king of Ireland, and her kinsman 
Helgi the Lean, appropriated large areas of land which they dis- 
tributed later to their friends, followers and protégés. Later set- 
tlers secured smaller areas. Until the end of the 10th century the 
country kept the characteristics of recent settlement, the land- 
holdings were large with few and widely scattered buildings; each 
homestead contained a large number of people and was practically 
a self-supporting, economic whole, 

In the beginning, the people lived mostly by fishing, but sheep 
farming soon became the second most important industry. By 
about 1100 economic conditions were satisfactory. The popula- 
tion at about the time when the tithe laws were passed (1096) was 
pereen 10.000 and 80,000, a total which was not exceeded until 

u j: 


The Icelandic Commonwealth—Before a general system of 
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legislation and organized government could be achieved a kind 
local government was evolved by which the people of each distri 
who had most dealings together formed into groups under t 
leadership of the most important or influential man of the 
trict; he acted as judge and mediator in the disputes of his: 
bours and took the lead in communal activities such as the building 
of places of worship and the performing of religious rites, These 
leaders were called godhar (sing. godhi) and it is that 
the word derives from this religious function, but in the age of 
settlement in Iceland the word godhi primarily meant “chief? 
although it occurs in its older meaning in Danish and Swedish 
runic inscriptions. Local assemblies such as Kja thing and 
Jhorsnesthing were heard of before the establishment of the thing 
(general assembly) and they show the way in which’ the local 
chiefs tried to organize law and order for their own districts, which 
in turn led to the co-operation of all the chiefs in founding a n- 
tional parliament (a/thiig) and the adoption of a general system 
of law for the whole country, The Icelandic commonwealth was - 
established in 930 and the first séssion of the althing was held, 
probably on the site of the K jalarnesthing, near Reykjavik, but 
it was soon moved to Thingvellir by the Öxará river, ‘The oldest 
code of laws, called Úlfljóts laws from the name of the man who 
compiled them, may have been founded partly on the laws then 
in force in the Gaulathing district of Norway. win 
The old Icelandic commonwealth was based on the first founda- 
tions of government laid in the age of settlement, Its main in 
strument was the godhordh (chieftancy). The godhar became the 
rulers of the country and together with their advisers constituted 
the Jögrétta (legislature) of the new alting. The godhar admin: 
istered justice in their own districts and matters not’settled there — 
were referred to the althing. In this way they held both the legis — 
lative and the judicial power. ‘There was no national executive 
power, but to the godhar fell the duty of seeing that such men/as 
accepted their leadership received their rights, and to this extent 
they held the executive power. 
The extent of the godhordh was not fixed by territorial bound 
aries. Those who were dissatisfied with their chief could'attach 
themselves to another godhi. His power was therefore in direct 
proportion to his persona) prowess and ability. As a result fivalry 
arose between the godkar, as may clearly be seen’ fromthe Ice: 
landic sagas. ‘The position of godhi could be bought and sold, 
as well as inherited; consequently, with the passing of time the 
godhordh for large areas ‘of the country became concentrated in 
the hands of one man or a few men. This was the principal we 
ness of the old form of government: it led to a struggle for vod 
and was the chief reason for the ending of the commonwealth a i 
for the country's submission to the king of Norway ( 1262-64). 
The old: form of government became modified in’ the course 
time. The laws of the commonwealth that remain: (the Greg 
code) ‘show organizing ability, farsightedness and ear a 
skill in resolving procedural and legal difficulties.” Modifica 
Were, for instance, the division of the country into quarters? adle of 
setting up of courts of justice foreach quarter-after the a ie 
the 10th century, and the establishment of the fifth co pnt 
a court of appeal, about 1000. sal me to 
Toward the end of the 10th century Christian missions o 
Iceland. After great disputes which nearly led to GVEA 
althing enacted a law in 1000: that all inhabitants’ of re dacti 
should be Christian; primarily for political reasons mm sane Yi 
preserve the commonwealth. The old pagan gods rae before: 
to’ expediency but ‘the power of the godhi remain Jd Teelandle 
The place of the temples of the gods was taken by the 120 centur! 
church, the church of the godhi. Until the end of the a scholarly 
it wasa common practice for the lay chieftains to ma ihesa 
education and to receive ordination and the bishops 0 are? 4 
until the end of the 12th century were men of this Kanot 8 
the first Icelandic bishop: Isleifur Gissurarson of + cigh 
ordained at Bremen; until then Iceland had only know opti 
ary bishops. After 1106 the country possessed Eeen passed! 
at Skálholt and-at Hólar: In 1096 the tithe laws had Det ghis 
thus ensuring the church's financial security. Yet od farmers 
many churches in the country were privately own i 
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or chiefs, and disputes arose when the clerics began to try to un- 
dermine the secular power after the end of the 12th century. 
These disputes were not settled until after the fall of the common- 
wealth, when the church emerged the victor in the struggle, 

The traditional culture was fostered in the centres of learning 
of the old church, at Haukadalur, Oddi, Skálholt, Hólar, and in 
the monasteries. Slavery was abolished before 1100, Despite the 
distinction conferred by power and wealth, men were honoured 
for their personal qualities. Sports and trials of skill and strength 
were popular, and from the early days of the commonwealth it was 
customary for all, even the chiefs themselves, to take part in the 
labours of husbandry. The people’s daily lives were shaped by 
their occupations of agriculture, fishing, spinning and weaving and 
boatbuilding. There was great social activity, especially at mid- 
summer, in the autumn and at Christmas, when there were feasts 
and drinking sessions. 

Lack of progress in economic life after 1200 was chiefly due 
to the fact that the main industry, sheep farming, had reached 
its peak with the methods then followed. The increased severity 
of the climate also had some effect, as did the internecine quarrels, 
which became frequent after 1200. Trade grew more difficult be- 
cause in the latter part of the commonwealth period it fell more 
and more into the hands of Norwegian merchants and Icelandic 
shipping disappeared gradually, largely because of lack of ship- 
building timber in the country. 

It is stated in medieval writings that, already in early times, 
the kings of Norway entertained the idea of gaining control of 
Iceland, King Olaf (995-1030) the Saint may, in particular, be 
mentioned as an example, When the archiepiscopal see was estab- 
lished in Nidaréss (Trondheim) in 1152, Iceland was included in 
the Norwegian province and the Norwegian archbishops soon be- 
gan to interfere in the affairs of the Icelandic church, increasingly 
so after 1200, At the same time, the balance of power between 
the lay chieftains of Iceland was disturbed, and the resulting inter- 
nal conflict prompted the kings of Norway to intervene in Icelandic 
politics. The final stage in this struggle began in 1237; Norwegians 
occupied the episcopal sees of Iceland from 1238 onward and 
supported the authority of the king. After a bloody struggle be- 
tween most notable Icelandic families, Haakon IV, the Old ( 1204- 
63), succeeded in forcing the Icelanders to submit to his authority. 
Thus the Icelandic commonwealth came to an end. 

The 14th, 15th and 16th Centuries—Iceland, with Norway, 
fell under the sovereignty of the king of Denmark in 1380 and 
they were formally united in the union of Kalmar in 1397. The 
conduct of Icelandic affairs went from bad to worse. From the 
early 14th to the mid-15th century, foreigners occupied the sees 
of Iceland. Some of them were efficient ecclesiastical leaders, but 
most of them thought chiefly of amassing wealth for themselves 
and of advancing their own power and that of the church, The 
royal agents were often foreigners as well; some of them were so 
unpopular and tyrannical that on occasion the people rose eis 
bellion and put them to death. In addition to these issues there 
were conflicts: first, between English and German merchants com- 
peting for the Iceland trade; and second, between the merchants 
and the royal agents. The king claimed the exclusive right to aa 
trol trade with Iceland and the irate was apprehensive les 
merchants of other nations should settle there. pot 

When Christian IIT came to the throne in 1536, he made it his 
business to introduce two radical alterations in the affairs of Ice- 
land, In the first place, he planned to introduce the laitbean 
religion and thus to destroy the ancient authority of the pois x 
Second, he planned to suppress trading by British and German 


merchants and put the entire Icelandic trade in Danish hands. 


g tablished in Iceland in 1551 after a 
ne Reformed Daa i t Catholic bishop in Iceland, 


hard struggle, during which the lasi e 
Jón pie He me one his sons were beheaded at Skálholt, without 
trial, in the autumn of 1550. k 

The Reformation enabled the king to appropriate f 
the monastic property, as well as some of the chur Laine a 
and sources of revenue. The king and the church together 0 ie 
half the landed property of Tceland, until the 19th pee 
a result, the royal revenue from Iceland was greatly incr fF 


———— 
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At the same time, the government fiercely excluded foreign mer- 
chants who sought to trade with Iceland. The policy was suc- 
cessful and the Iceland trade became a Danish monopoly in 1602, 

The 17th and 18th Centuries.—The history of Iceland in 
the 17th century continued to be characterized by a rigid mercan- 
tile system for the exclusive profit of Denmark but the general eco- 
nomic decline had serious effects by the end of the century. In 
1703 the population of Iceland was approximately 50,000, of which 
about 20% were beggars or dependents. The population sank to 
about 35,000 from 1707 to 1709 because of a serious epidemic 
of smallpox. The population again declined below 40,000 in the 
years 1752-57 and 1783-85 because of famine and natural dis- 
asters, The resistance of the people was broken and their sources 
of livelihood exhausted. 

These facts were clear to everyone but at first the chief evil, 
the monopoly, remained unaltered, An attempt was made between 
1751 and 1760, under the leadership of Skúli Magnusson, to intro- 
duce improvements and innovations in the various sources of live- 
lihood—in industry, agriculture, livestock breeding and fisheries— 
but the monopolists felt that their rights were being infringed, and 
they succeeded in ruining these attempts at rehabilitation. The 
same may be said of the efforts of Jón Eiríksson, another influen- 
tial Icelander in the Danish government from 1773 to 1787 who 
was consulted about economic and commercial affairs. The 
monopoly was finally modified in 1787 and all subjects of the 
king of Denmark were given the right to trade in Iceland. This, 
together with improved seasons at the end of the 18th century 
helped to revive the economic life of the country, and the con- 
ditions of the people slowly improved. 

The 19th Century.—In the summer of 1809 an English mer- 
chant Samuel Phelps and his confederate Jörgen Jörgensen im- 
prisoned the governor and proclaimed Iceland free under the pro- 
tection of Great Britain. This revolt was soon crushed by the inter- 
vention of Great Britain at the instance of Magnus Stephensen, 

Icelandic politics entered on a new era in 1831 when the king 
of Denmark’s move to establish a legislative parliament in his 
realm led to a movement for the revival of the althing, which had 
ceased to meet in 1800, This movement had become powerful 
by 1840 when a new Icelandic leader, Jón Sigurdsson (q.v., 1811- 
79), appeared demanding a complete social, economic and con- 
stitutional change in Iceland. The althing was restored in 1843. 
The Iceland trade was opened to all nations in 1854 and led to 
some progress in communications, agriculture and the fisheries. 
The struggle for autonomy absorbed most of the energy of the 
althing and of Jón Sigurdsson, but the Danish government re- 
mained stubborn, Finally, in 1874, the millenary of the settlement, 
Iceland was granted a constitution. The althing shared legislative 
power with the king, as well as control of finance. The history 
of Iceland in the latter part of the 19th century is characterized 
by the struggle for better government, greater autonomy and, at 
the same time, improvement in economy and education. The 
Danish government firmly resisted any change in the administra- 
tion of Iceland until the 20th century; progress was also impeded 
by bad seasons in the 1890s. This caused unemployment, and one 
result was widespread emigration to Canada, so that the popula- 
tion of Iceland hardly increased, os 

Social and Economic Conditions.—Although the conditions 
under which the Icelandic people lived in the early 19th century 
were generally better than they had been for some 200 years, the 
country was still very backward. No roads had been built and 
there were only tracks trodden by horses; all transport of men and 
merchandise between farms, districts and even provinces was by 
horseback. None of the streams and torrents of the country were 
bridged; there were no harbour constructions on the coasts, Ke 
lighthouses and no regular coastal shipping. All imports, aie 
by small sailing vessels direct from Denmark, were unloade A 

tal harbours and fjords. Agriculture was on a small scale, ani 
sume i f the commonwealth, The or- 
farming methods were still those of the c aes 

‘zation of the fisheries was also primitive, pursued mostly 
ase i d still mainly in the hands 
small rowboats and hand lines. Trade was sti dil 
of Danish companies. Standards of education were poor n “4 
Icelandic affairs were dependent on the government offices 
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Copenhagen, which were run by men who knew little or nothing 
about Iceland. 

Despite this, the first lighthouses were built during this period, 
and a start was made with regular coastal shipping. ' The first 
roads suitable for wheeled traffic were built and some of the larger 
rivers were bridged. Great progress was made in agriculture and 
agricultural colleges were founded. Considerable advances were 
also made in the fisheries and there was much more fishing from 
decked ships. At the end of the 19th century trawl fishing began. 
Icelanders began to have more control over their own trade after 
1870. Collaboration between the farmers in many parts of the 
country had important results; they formed societies for trade on 
a co-operative basis: Trade was chiefly with Great Britain where, 
initially, they exported sheep and horses. Development was much 
impeded by the shortage of capital; the first bank, the National 
Bank of Iceland (Landsbanki Islands), was founded in 1885, but 
for many years it was insignificant. This was partially remedied 
when a new bank, with some foreign capital, was established, but 
its purpose was chiefly to foster the new and growing trawler 
industry. 

In 1903 Iceland obtained a new constitution, giving further in- 
dependence in internal affairs under the control of a native Ice- 
landic minister in Reykjavik. After this change much progress 
and-improvement was made in all branches of life; Iceland was 
linked by telegraph with other countries in 1906 and fisheries 
developed speedily with steam trawlers and motorboats, Foreign 
trade became easier, and fell more under the control of Ice- 
landers. Emigration to North America stopped and the popula- 
tion of Iceland increased, while towns and villages grew up around 
the chief fishing harbours. Maritime communications, both coastal 
and foreign, had formerly been in the hands of Danish shipping 
companies, but in 1914 the Iceland Steamship company (Eim- 
skipafjélag Islands) was founded and quickly took over most of 
the work of the foreign companies. Great efforts were made to 
improve inland communications. The first automobiles were 
brought to Iceland just before World War I, and since then motor 
vehicles have formed the chief means of transportation. Much 
Progress was also made in education. A general education act was 
passed in 1907 and the University of Iceland was founded in 1911 
on the centenary of Jón Sigurdsson’s birth. 

World War I delayed progress. In 1923 new agricultural laws 
were passed which, with the aid of modern equipment, revitalized 
Icelandic agriculture. After 1920 factories were erected for fish 
and fish products. Communications were further improved by 
means of motor roads connecting most of the inhabited parts and 
regular coastal shipping services. After World War IT communi- 
cations by air both inland and overseas expanded considerably and 

Was great progress in industry and agriculture and an im- 
Provement in the standard of living. 

In 1918 the long-lasting dispute between Iceland and Denmark 
was settled by a treaty recognizing Iceland as an independent 
state under the king of Denmark. This treaty was made for 25 
years and was terminable by either party. In 1937 the althing 
proclaimed that the treaty would not be renewed on its expira- 
tion. After the German invasion of Denmark in World War II, 
the British and later the Americans occupied Iceland in order to 
prevent a German occupation, and normal communication between 
Teeland and Denmark ceased. The executive power was of neces- 
sity taken over by the Icelandic ministry after April 9, 1940, with 
Sveinn Björnsson as regent. In 1941 the althing proclaimed that 
it considered the treaty to be virtually terminated, as the Danes 
were not in a position to carry out its terms, and announced that a 
republic would be founded in Iceland as soon as the treaty was 
formally annulled. But the war continued and it was considered 
inadvisable to delay the matter any longer. On May 17, 1942, 
the althing passed two resolutions: (1) that Iceland did not intend 
to continue the union when it expired on Jan. 1, 1944; and (2) 
that Iceland intended to become a republic. On Feb. 25, 1944, 
the aithing proclaimed the treaty terminated and decided to hold 
a ae with res this action and to the constitution 
of the new republic. votes cast, 97.35% supported the 
decision of the althing. On June 16, 1944, the althing declared 
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the union with Denmark to be at an end and on June 17 the. 
public was founded at Thingvellir with Björnsson as its first presi- 
dent it 


In 1948 Iceland became a member, with Denmark, Norway 
Sweden, of a joint northern committee for economic c N 
and in 1949 it accepted an invitation to join the North Atlante 
Treaty organization and took part in the first meeting of the Coun. 
cil of Europe: Two hydroelectric power stations, begun in 195) 
with the aid of European Recovery program funds, were completed — 
in 1953. In Jan. 1952 Björnsson died, and in the presidential elec. 
tions, held the following June, Ásgeir Ásgeirsson was elected for 
a four-year term of office. Ásgeirsson began a further four-year — 
term of office on Aug. 1, 1960. veh 

Foreign Relations.—On May 15, 1952, Iceland moved the 
limits of its fisheries outward to a perimeter four miles from lines 
drawn between its longest promontories and between islets and 
rocks offshore, enclosing many productive grounds ‘(particularly 
Faxaflói and Breidhafjérdhur) previously open. This terminated 
the agreement made in 1901 between Denmark and the United 
Kingdom which made the limit 3 mi. In retaliation British trawler 
owners at Hull and Grimsby refused facilities to Icelandic vessels, 

The U.K. government proposed to submit the dispute tothe 
International Court of Justice, but Iceland demanded that the're- 
taliatory measures be lifted first. The British foreign office de- 
clared that these measures had been originated by private indus- 
tries over which the British government had no control, "In 1954 
the Icelandic government submitted to the Council of Europea — 
memorandum on this dispute to which the British government re- 
plied in May 1955 asking for a compromise. wine 

The refusal of landing facilities to Icelandic fishing vessels in 
English ports caused Iceland to search for new markets for its 
fish and fish products, The Soviet government used this’ oppor 
tunity to conclude on Aug. 1, 1953, a trade agreement! of $12,000; 
000 each way, under which the U.S.S.R. was’ to take fisheries 
products in exchange for petroleum products, cement and cereals, 
it being stipulated that Iceland should take no other foreign petro- 
leum products. This agreement was renewed in Sept. 1955 until 
the end of 1956, and has since been renewed. ‘The chief result 
of the embargo on Icelandic fish was that the U.S.S.R. took the 
place of the United Kingdom in trade with Iceland. ‘When the i 
bargo was lifted in Nov. 1956, it became clear that the’sale 0 
fresh fish to the United Kingdom had’ no longer any reàl er 
tance for Iceland, because processing fish and the products of 4 
fisheries had so much developed and increased, ‘The pro 
the territorial waters in 1952, although less than it ere 
been, soon’showed the results of protecting breeding banks ol à 
coasts of Iceland from trawl fishing. It was necessary a a 
the territorial limit still further. held in 

When the congress ‘concerning territorial waters was the 
Geneva in 1958; it was made plain that the great majority 0. tit 
86 nations who took part rejected the old rule of the pee bd 
Even the British were prepared to accept a 6-mi. oer a 
proposal to extend the limit to 12 mi. won more support give it 
other, although it did not get the majority necessary pete H 
force in international law. The Icelanders made the oa mie 
extend their territorial limits to 12 mi. on Sept. 1, a adopted 
the example of various other nations, who had alrea the But 
this rule. Many’nations protested against this, inalia 
ish, who for more than a year had sent warships to sand hand, 
their trawlers fishing within the 12 mi. limit. On the Omege 
all other nations have respected the limit in praean "e agree 
between Iceland and the United Kingdom was settle bes 12m. 
ment made on Feb, 27, 1961, whereby the U.K. ie eo trawlers 
limit but for a transitional period of three years Bri at specified 
were allowed to fish in a greater part of a 6-12 mi. zone a J 
seasons of the year. c i 

ADMINISTRATION AND SOCIAL conn 
17, y 


Government and Constitution—Since June 17> sgin the 
land has been a republic. The executive power 15 Nee hands of 
president’ and the government; administration is 1 resident amd 
the cabinet; and the legislative power lies with the P 
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the althing (the national parliament). All citizens over 21 may 
vote in presidential and parliamentary elections which are held 
every four years. The judicial power lies with the lower courts and 
the supreme court. 

From mid-1959 the althing has been composed of 60 members: 
37 chosen from five- or six-member constituencies, 12 from the 
capital, and up to lL supplementary members. assigned to parties 
which had not gained seats in proportion to their voting strength. 
The althing meets every year in Reykjavik and is usually divided 
into two houses, with equal constitutional power: efri deild (upper 
house) and nedri deild (lower house), but on certain occasions 
both houses work together. 

No single political party has been able to command a majority 
of the electorate. The Sjalfstaedisflokkurinn (Independence 
party) is a conservative grouping which won 24 seats in the 1959 
election; the Framséknarflokkurinn (Progressive party), an agrar- 
ian group, won 17 seats; and the Althydubandalag (People’s Un- 
ion), a socialist front, and the Althyduflokkurinn (Social Democrat 
party) with a moderate socialist program, won 10 and 9 seats re- 
spectively. 

The seat of government is Reykjavik. The country is divided 
into 16 districts (sýslur), each of which is administered by a dis- 
trict magistrate (syslumadhur), and 14 towns, each administered 
by a town magistrate. With regard to justice, the ordinary judicial 
court has two instances: the lower court, presided over by the 
magistrates, and the supreme court (Haestiréttur) in Reykjavik, 
consisting of five judges. Juries are never employed in the trial 
of criminal cases, 

Living Conditions and Welfare.—Since before World War II 
the labour shortage has been partly met by a seasonal import of 
fishermen and agricultural workers. Wages for fishermen are com- 
paratively high, but over-all real wages are probably lower than 
in Britain and Scandinavia, there being a smaller wage difference 
in Iceland, There are several trade unions, the largest being Al- 
thydusamband fslands (Icelandic Federation of Labour). i 

The housing situation is good, the shortage being chiefly in 
Reykjavik. Most houses are modern and nearly all have central 
heating using oil or natural hot water. The roads are poor and 
even in Reykjavik gravel streets arë more common than paved 
ones. 

A national plan for social insurance, 
all citizens, has been in operation since 1947. It covers old age, 
disability, industrial accidents, maternity benefits, sickness, chil- 
dren’s annuities, family allowances, and benefits to mothers and 
widows. Health coverage, however, is not complete, and patients 
pay part of their medical care and all dental care. Voluntary move- 
ments carry out work in connection with tuberculosis, cancer, the 
crippled, blind, etc.. There are more than 50 hospitals. 

Education.—Literacy has been general since the end of the 18th 
century, There is compulsory education between the ages of 7 
and 15 years; children aged 7-13 attend primary schools, and at 
14-15 years go to junior schools. The junior school is divided iato 
two parts, in the one emphasis is laid on study from books, il ie 
other more on practical work. Those who wish to continue their 
education go either to special schools, of which there are many, or 
to high schools. Four schools have the right to grant a matricu- 
lation certificate for entry to the university. i 

The University of Teeland (Háskóli Íslands) in Reykjavík k 
founded in 1911. It has five faculties: theology, medicine ia 
dental surgery, law and commerce, philosophy (including a bata 
phy, Icelandic studies, languages, etc.) and engineering. Lai 
year a large number of Icelandic students go abroad to py 
their studies. Various research and experimental stations wor! ean 
co-operation with the university. The university. pie i 
second largest in the country, after the national library 
bókasafn Islands) which was founded in 1818. urea 

Defense,—Iceland, although an original member of ot the 
no. armed forces, only.a coastal guard, Under the terms ot 
U.S.-Icelandic treaty of May 5, 1951, its defense is R : ae 
U.S. which is entitled to use the air base of pager (35 sets a 
of Reykjavik). The U.S: defense force controls radar outp! 


four corners of the island. 


which is compulsory for 


1039 


THE ECONOMY 

Iceland’s economy, once basically agricultural, is now based 
almost entirely on fishing. 

Agriculture—The growing season is only 4-5 months, and 
agriculture is based on cultivation of grass and keeping of live- 
stock. The volcanic loess is fertile and during the growing season 
it gives a good quality grass which is harvested twice each summer 
and is either stored dry as hay in barns or in silos for winter feed. 
The farmers usually derive more than nine-tenths of their income 
from livestock, and more than half of that from the sale of milk, 
Considerable quantities of potatoes and turnips are grown. Green- 
house cultivation is extensive in areas where hot springs are utilized 
to supply heat; tomatoes and flowers are the main crops. 

There are more than 6,000 farms, each farmhouse standing apart 
and isolated. Many of the farms cover relatively large areas; the 
average size being about 1,250 ac., though only a tiny part of the 
country is cultivated. About 80% of the farms are under private 
ownership, and most farmers now possess mechanized equipment. 

Most of the birch forests were destroyed in the past but reaf- 
forestation is on a large scale using coniferous trees imported from 
countries with similar climatic conditions. 

Fisheries.—Iceland, situated immediately south of the Arctic 
circle, is at the convergence of warm and cold ocean currents, 
These conditions make the banks around the coasts among the rich- 
est fishing grounds in the world, It was not until about 1890 that 
decked vessels began to be used extensively by Icelanders for cod- 
fishing, and soon after that date herring fishing was developed. 
Cod and herring are now the most important fish caught in Ice- 
landic waters. Before World War I the annual catch amounted to 
about 60,000 metric tons, but since World War II it has exceeded 
500,000 tons. Most of the fish are caught in home waters, but 
Icelandic trawlers operate also in foreign waters, especially round 
Greenland and Newfoundland, 

The demand for Icelandic fish dates from the 14th century and 
stockfish remained the chief export until the 19th century. Fish 
curing became important during the first decades of the 20th cen- 
tury. About 1930 export of fish on ice began to Great Britain and 
Germany and was the chief export during World War II. After 
the war the quick-freezing industry expanded greatly and quick- 
frozen fish is now a major export centred on Siglufjérdhur, Rey- 
kjavik and the Vestmannaeyjar (Westmann Islands). Although 
the dispute with Great Britain regarding Iceland's extension of its 
territorial waters and fishery limit to 12 mi. led to Soviet-Icelandic 
trade agreements (see History above), by the mid-1960s such trade 
had diminished and trade with western Europe and the U.S, had 
increased correspondingly. 

Power and Industries.—It is estimated that the rivers of Ice- 
land could’ provide hydroelectric power equivalent to 4,000,000- 
5,000,000;h.p. Electric lighting is used in all, the towns, villages 
and many rural areas. In industry the use of electric power has 
greatly increased since 1950, the major consumer being a nitrogen 
fertilizer plant at Gufunes near Reykjavik, with a capacity for 
producing 24,000 tons of fertilizer a year. Another large consumer 
is a cement plant at Akranes producing 110,000 tons of cement per 
year. Until 1900 there was virtually no mechanized industry, but 
it has grown more and more important during the 20th century. 

Fishing is the major industry, with processing occurring through- 
out the country (see above). There are some factories for pro- 
ducing fish meal and for canning. Other industries include the 
manufacture of clothing, shoes, carpets, electrical appliances, soap 

‘There is metal-working for the fishing fleet and fish- 


and paints. z for'th “ ish 

ing industry. Book production is important. Akureyri is 
DOE pay shee than Reykjavik, with any diversification of 
industry. 


nd Finance.—Compared with the size of the popula- 
relate! trade of Iceland is larger than that of most get 
countries. Having a limited range of products, pene ee 
pend on imports for a number of necessities. The nach impor! 7 
articles imported are oil and gasoline, machinery, ships, = w 
vehicles, metals, timber, grain and flour. | The main ee = : 
quick-frozen fish, cured saltfish, salted herring, fish meal and si 


fish. 
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The chief trading partners in the early 1960s were: U.S.S.R., 
United States, U.K., Federal Republic of Germany, Denmark and 
the German Democratic Republic. 

The Icelandic monetary unit is the króna (pl. krónur; abbr. kr.) 
and is divided into 100 aurar (sing. eyrir). From Aug. 1961 the 
official rates of exchange were £1=120.43 kr. and $1 =42.95 kr. 
The international metric system of weights and measures was in- 
troduced by law in 1907. 

In the early 1960s the Icelandic state revenue exceeded 1,500,- 
000,000 kr. or about 15% of gross national product. The main 
items were customs duties, sales tax, income tax and property 
tax, and net income of state-owned companies (mainly from al- 
cohol and tobacco monopoly). The main items of expenditure 
were social services, communications and education. 

Iceland’s foreign exchange is derived mainly from fish exports. 
An additional important source (about 8%) comes from U.S. 
defense expenditures at Keflavik and the coastal radar stations. 

Transport and Communications.—By the end of the 19th 
century the first roads suitable for wheeled traffic were made and 
after that road making progressed rapidly. In the 1920s all the 
most important country districts had been linked by roads, but 
winter road communication remains very difficult in many places. 
The state highways total about 6,000 mi. 

There have never been railways or trams in Iceland. Automo- 
biles were introduced in 1913. Private companies run regular 
coach services throughout the country, and there are bus services in 
Reykjavik and Akureyri run by the municipalities. 

Until World War I most transportation to and from Iceland was 
in the hands of foreigners. The Icelandic Steamship company was 
founded in 1914, and there are now other Icelandic companies, 
Coastal steamers touch practically every port. Icelandic ships 
provide a regular service to British and continental ports and to 
New York. A few vessels patrol the territorial waters and are 
also used as salvage vessels and for ocean research. 

Inland air transport began in 1920 but was not fully organized 
until 1938. The use of aircraft has increased since the end of 
World War II and a number of airfields have been constructed. 
Two Icelandic airlines are in operation from Reykjavik, Icelandair 
and Icelandic airlines (IAL). The former runs services inland and 
to western Europe, and the latter between Europe and New York. 

In 1906 a submarine telegraph cable was laid from the Shetland 
Islands to Seydhisfjérdhur on the east coast of Iceland. In the 
early 1960s a telephone submarine cable called Scotice (Scotland- 
Faroe Islands—Iceland) was laid and another called Icecan (Ice- 
land-Greenland-Newfoundland), was planned. The telephone is 
extensively used also on farms. There has been a regular broad- 
casting service since 1929. The U.S. air force operates a television 
service from Keflavik. 

See also references under “Iceland” in the Index. (Va. K.) 

Brstiocraruy.—Current history and statistics are summarized an- 
nually in Britannica Book of the Year; T. Thoroddsen, Lýsing Islands, 
vol. i-iv (1918-22) ; Die Geschichte der Islandischen Vulkane (1925); 
H. Pjeturss, Island, Handbuch der regionalen Geologie, ii (1910); 
H. Ahlmann and S. Thorarinsson, “Vatnajökull, Scientific Results of 
the Swedish-Icelandic Investigations 1936-37-38” Geogr. Ann. Stockh. 
(1937-43) ; N. Nielsen, “Contributions to the Physiography of Iceland,” 
Mem. danske vidensk Selsk, Ser. 9, iv (1933). . Kjartansson, 
Árnesinga saga (1943) ; A. Née-Nygaard, “Subglacial Volcanic Activity 
in Ancient and Recent Times,” Folia geogr, dan. I (1940) ; T. Einarsson, 
eee of the Basic Tuffs of Iceland,” Acta nat. Islandica, vol.i (1946) $ 
S. Thorarinsson, The Thousand Years Struggle Against Ice and Fire 
(1956); S. Rist, Zslensk vétn—Icelandic Fresh Waters (1956); T. 
Einarsson, G. Kjartansson and S, Thorarinsson, The Eruption of Hekla 
1947-1948 (1951 et seq.) ; “On the Geology and Geomorphology of Ice= 
land,” Guide to the International Geographical Excursion to Iceland 
1960 (1960) ; S. Thorarinsson (ed.), “On the Geology and Geophysics of 
Iceland,” Guide to the International Geological Excursion to Iceland 
(1960) ; A. Nawrath, S. Thorarinsson and H. Laxness, Iceland (1959) ; 
A. Somme (ed.), A Geography of Norden (1960) ; R. W. van Bemmelen 
and M. G. Rutten, Tablemountains of Northern Iceland (1955) ; Iceland 
in the “Geographical Handbook Series” (1942) ; A. H. Clark, Iceland and 
Greenland (1943) ; Statistical Bureau of Iceland, Hagskýrslur Islands 

(Statistics of Iceland), annually. (S. Tx.) 

ICELANDIC LANGUAGE. The Icelandic settlers came of 
Norwegian stock and in the early period their language must have 
been practically identical with that of western Norway. The oldest 
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linguistic forms are found in 10th- and 11th-century poet 
served in 13th-century records. Greenland was settled from I 
land, c. A.D. 990, but it is not known how the language tae 
developed. a 

The Latin alphabet was adapted for Icelandic use by 1100, Tn 
the earliest manuscripts (c. 1150-1200), Old Icelandic can alread 
be distinguished from Old Norwegian; among its significant me 
tures are retention of initial h before /, n, r, and regular operation 
of the so-called “younger” u-mutation (e.g., land, dative plural 
londum, Norwegian landum). By about 1300, e, o in endings be- 
came i, u respectively; ọ fell together with ø (modern 6), 6 with 
á, œ with æ; short back vowels were lengthened before } plus a 
labial or guttural (modern Icelandic Adlfur, Norwegian halv) 
There were sporadic signs of changes fully effected later, ; 

Important phonological changes in the transition period, c, 
1300-1550, were: é became [je], vá became vó (now usually do): 
between final r and a preceding consonant (other than r)u its 
introduced (maðr, now maður); final k, t in weakly stressed 
syllables became g, 0 (mjọk: mjög; at: ad); there were certain 
consonantal assimilations and shortenings. Old distinctions of 
quantity were largely kept until the 16th century, but then gave 
way to accentual values. Analogical simplifications occurred in 
accidence, but too few to disrupt the inflectional system, 

In the period 1550-1700, some earlier developments were com- 
pleted and most sounds attained their present-day pronunciation: 
á to [au], í to [i:] 6 to [ou], œ to [ai], aw to. [øy]; y, ý, ey 
fell together with i, í, ei; ll generally became [dl] in almost all 
positions, m# [dn] after long vowels and diphthongs; f, fn 
became [bl, bn]. Among analogical changes in accidence were 
the transformation of masculine u-stems to i-stems_ (fjörður, ac- 
cusative plural firði, older fjdréu); the replacement of plural 
subjunctive endings, -im, -id, -i, by indicative endings, -um (present 
and past), -uð, -u (past) ; the use of -i (older -a) in the first person 
singular ending, past indicative weak verbs and present subjunctive 
all verbs. The dual pronouns, vid, pid, replaced vér, þér (we, you) 
in ordinary speech. 

Dialects.—Dialectal differences are slight. The chief areas 
are the Southern (covering about three-quarters of the country) 
and Northern. Important differences are in the pronunciation of 
intervocalic p, t, k (lenis, Southern; fortis, Northern); of l, m,n 
before p, t, k (unvoiced and following consonant unaspirated, 
Southern; voiced and following consonant aspirated, Northern: 
stúlka, [stuļka, stulk*a]); and of 4v- ([xw], Southern; [kv], 
Northern). There is some dialectal variation in farming and fish- 
ing terms. 4 
Tabii Loan words from Celtic and Latin (introduced 
especially after the Conversion) appear in the early ee P 
the 13th century, some Romance and German words eh, 
rowed (e.g., kurteiss, dans, læra), but there was a strong tendency 
to translate new terms by native equivalents or compoun cine 
considerable number of Danish and German words pe m i 
duced in the period 1300-1550, although comparatively few "Y 
main in use. In the next two centuries, Icelandic was towel 
fluenced by Danish. A purist movement, which began current 
1800, has since become all-powerful. Internationally opted, 
technical and abstract terms have not generally been @ 2), bY 
being rendered by direct translation (framleiða: pr aa sini 
the resuscitation of obsolete words in a special modern creation ol 
“cord,” used in [tal]simi “telephone”), and by the c resi 
new words (berkill “tubercuJosis”), generally with ap logical 

Icelandic and Norwegian underwent dissimilar P ained & 
developments, and Icelandic, unlike Norwegian, has re hographYi 
tremely conservative in accidence, vocabulary e Jeelandic 
the two languages are no longer mutually mas and by about 
is spoken in Iceland (with about 184,000 inhabitan i j- 
20,000 emigrants in North America. See also GER GUAGE. 
GUAGES; SCANDINAVIAN LANGUAGES; ogni sewer ees 

~ islindische und Altno} ; Ste 
asus (2023) Sr Halidon a bn ‘odern Icelandic ( pha F) 
Einarsson, Icelandic (1945). ? ite 10th cen- 

ICELANDIC LITERATURE. Ever since ire. Doi 

tury the Icelanders have been famous for their literatur®- 
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many centuries it has been.as rich and varied as that of any nation 
in Europe. 


CLASSICAL PERIOD 


To most people, the best-known Icelandic literature is that of 
the so-called classical period, roughly equivalent in time to the 
early and medieval periods in Western European literature. The 
stories of Norse gods and heroes told in many popular modern 
versions—of Odin (Óðinn); god of war; Balder (Baldr) the Beau- 
tiful; the evil Loki, who helped to cause Baldr’s death; Thor 
(Þórr), god of thunder; Valhalla (Valhöll), the “the hall of the 
slain,” where the heroic dead feast with Óðinn; the heroes Way- 
land the Smith and Sigurd (Sigurér)—are a familiar part of the 
European heritage of myth and Jegend, but it is not always real- 
ized that knowledge of them derives from Icelandic manuscripts. 
Some of the stories are, in various forms, common to all the Ger- 
manic peoples (see GERMANIC MytHoLocy Ann Heroic LEG- 
ENDS); many are shared by the Anglo-Saxons, and so have become 
part of the background of literature in English. The ultimate 
origin of these stories, the typically Viking ideals they express, 
and the forms in which they have been preserved, are much dis- 
puted; but, whatever their source, they form the nucleus of early 
Icelandic literature, and attained their characteristic style and 
spirit in Iceland. 


POETRY 


Iceland was not peopled by the Scandinavians until the late 9th 
century (see IceLAND: History), but some of the poetry found in 
Icelandic manuscripts must have been composed earlier, in Scan- 
dinavia, the Scandinavian settlements of the British Isles, or even 
farther afield, Practically no early poetry in a Scandinavian lan- 
guage is found in manuscripts other than Icelandic, and study of 
Icelandic poetry is thus study of Scandinavian poetry. 

Poetic Edda.—Much of the oldest poetry is found in a manu- 
script discovered in the mid-17th century and called the Poetic 
Edda, or Elder Edda (see Eppa) : the manuscript is known as the 
Codex Regius. In its present form it was written in Iceland 
during the second half of the 13th century, but was copied from 
originals probably written early in the century. Poetry of the 
kind found in this manuscript is sometimes called “Eddaic,”” or 
“Eddic,” to distinguish it from “sealdic” poetry (see below). The 
Poetic Edda consists of 45 leaves in quarto, and the poems in it 
fall into two sections, representing two distinct classes: heroic lays 
and mythological lays, Although the distinction’ is not always 
clearly marked, generally speaking the heroic lays deal with ie 
world of men, and the mythological lays with the world of the gods. 

Although in the manuscript the heroic lays follow the ena 
logical lays, they are probably the earlier, and so will be 
cussed first. y 

Heroic Lays in the “Poetic Edda.” —Many of the ETA TRA 
Which the heroic lays are based originated in continen FSE 
mania, and even among the Goths of poen PEN 


Heroes j in thd? poetty i 
oes in these lays appear The Old English Period); and 
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The heroic lays of the Edda are composed 


a i Idest is per! l 

E Lay of Ana ei last jn the manuscript. md 

Served in a poor state and obviously was not clearly rem the his- 
In it a story 15 told of the 

of the Ostrogoths (see 


“legfried: see below), and of his he, one 
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to cut off his head. _Hamir and Sörli then fall dead upon a heap 
of dead Goths, rejoicing as they die in their own valour and the 
fame that will survive them. In no other poem are the Germanic 
ideals of heroism so clearly and forcefully expressed. 

It is not known when the Hamdismdl received its present form, 
but several elements in it are very ancient. The story closely re- 
sembles one told by the Gothic historian Jordanes (q.v.) in the 
mid-6th century, According to Jordanes, Hermanaricus (Jérmun- 
rekr) was wounded by two brothers, Ammius and Sarus, because 
he had caused their sister, Sunilda, to be torn to pieces by wild 
horses. His account contains more fiction than history, and he 
seems to be summarizing a poem. If so, the poem that Jordanes 
knew was one of the ancestors of the Hamdismdl. It is possible 
that an early form of the Hamdismdl was taken by a traveler from 
southeastern Europe to Scandinavia, and adapted to the Scandi- 
navian language. The story told in the Hamdismdl has changed 
little between the 6th and 13th centuries, although it has been 
combined with legends of Guðrún and Sigurðr (see below), which 
belong to a later date than those of Jérmunrekr, 

Another of the older lays in the Poetic Edda is the Atlakvida 
(“Lay of Atli”), which contains memories of events that took 
place in western Germany in the Sth century. In 437 the Burgun- 
dians, who had been established on the middle Rhine, were over- 
come by a Hunnish army, and the Burgundian king, Gundicarius 
(Gundahar, Gundicar; Old Norse, Gunnarr) was killed, Although 
Atli (Attila, g.v.; king of the Huns, 434-453) was not engaged in 
this campaign, the poet treats it as a personal quarrel between Atli 
and Gunnarr. In the poem, Atli is married to Guðrún, Gunnarr’s 
sister. He invites Gunnarr and his brother, Högni, to his castle 
and there treacherously kills them. Guðrún takes revenge by 
killing the sons she has borne to Atli, and then stabbing Atli in his 
bed. 

This story of Atli’s death has a historical basis. According to 
contemporary writers, he had married a woman whose name, 
Hildico (Ildico), shows that she was of Germanic origin, and on 
the wedding night had died of a hemorrhage. Popular report soon 
had it that Hildico had murdered him, The story of Atli was re- 
handled by a later poet in the Atlamdl (“Words of Atli”), prob- 
ably composed among the Icelandic colony in Greenland. 

A third legend became linked with those of Jérmunrekr and the 
Burgundians. This was the Germanic legend of Siegfried (q.v.; 
Old Norse, Sigurðr) and Brunhild (q.v.; Old Norse, Brynhildr), 
which became one of the most popular in Scandinavia and Iceland, 
although it is not known how early it was introduced, In the lays 
of the Ædda the Burgundian princess, Guðrún, before she marries 
Atli, is married to Sigurðr, the spotless, valiant hero, Sigurðr had 
been betrothed to the warrior woman, Brynhildr, but Grimhild, 
mother of Gunnarr and Guðrún, had given him a magic potion, so 
that he forgot his betrothal and married Guðrún. Brynhildr lived 
in a castle surrounded by flames, and had sworn that she would 
marry none but the man who could ride through them. Gunnarr 
failed, but Sigurðr, disguised as Gunnarr, succeeded. Brynhildr 
married Gunnarr, but was heartbroken to discover that he was the 
lesser hero, She was stirred by a conflicting love-hatred for 
Sigurdr, most fully described in the Sigurdar kvida en skamma 
(“Short Lay of Sigurðr”). She incited her husband, Gunnarr, 
and his brothers, to murder Sigurðr, but when they had done 50, 
threw herself on the funeral pyre beside him. í 

The spiritual conflicts of Guðrún are described with even greater 

thos than those of Brynhildr in several lays. In the Guðrún- 
arkviða 1 (“First Lay of Guðrún”), she is described weeping over 
Sigurdr’s dead body; and in the Gudriinarkvida Il (“Second Lay 
of Guðrún”), she looks back on her past life and dwells upon her 
sufferings. Her conflict is one of loyalties. She is bound by ties 
of blood to her brothers, who have murdered her beloved first hus- 
band, and later she takes revenge for these brothers upon her own 
sons ‘and her second husband, Atli, their murderer, j 

Many 20th-century critics hold that the lays of the Edda in 
which the spiritual conflicts of Guðrún and Brynhildr are de- 
scribed belong to a later age than such austere poems as the 
Haméismdl and the Atlakvida. The lays about these heroines tend 
to be romantic and sentimental, and so seem to accord better with 
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the tastes of the Christian Middle Ages than with those of the 
pre-Christian period. In their present forms these lays are Ice- 


landic, but they may well derive from lost German poems of the poe 


11th or even 12th century. 

Nearly all the heroic lays in the Edda are associated in some 
way with the story of Sigurðr, although the heroes of three of 
them, the Helgi lays (Helgakvidur), have only a distant relation- 
ship with him: their scenes seem to be laid on the shores of the 
Baltic during the Viking Age. One heroic lay in the Edda, the 
Vélundarkvida (“Lay of Wayland” the Smith) is entirely sepa- 
rate from the story of Sigurðr. Its hero is the magic smith, 
Vélundr (Wayland: see WAYLAND THE SsTH), who seduces 
Bédvild, a Swedish princess. This story is also told in the Anglo- 
Saxon poem Deor, or Deor’s Lament, and is depicted on panels of 
the 8th-century Franks’ casket (see RUNE). 

Other Heroic Lays.—The Poetic Edda contains only a smal! pro- 
portion of the heroic poetry known in Iceland in the early Middle 

Much has been lost, but fragments of ancient lays are 
found in sagas of the 13th and 14th centuries. Among the most 
important is the Hlddskvida (“The Lay of Hlöðr”), which is 
quoted in the later Heidreks Saga (see below, Heroic Sagas). The 
story is of a great battle between the Ostrogoths, led by Angantyr, 
and the Huns, led by Hlöðr. The scene appears to be southeastern 
Europe, in the region of the Black Sea. The events described may 
well have taken place in the 4th century, when the empire of the 
Ostrogoths was invaded by the Huns. 

Other heroic lays of which fragments survive are concerned 
with Danish and Swedish heroes who lived between the Sth and the 
7th centuries. Some of these heroes, such as Hrólf Kraki (Rolf 
Krake) of Denmark and Aðils (Athils) of Sweden, were also 
known to the author of the Old English epic poem Beowulf (q.v.). 

Mythological Lays in the “Poetic Edda.”—The first half of the 
Poetic Edda consists of lays about the Norse gods. Like the heroic 
lays, these are of various ages, but it is unlikely that any of those 
that survive originated outside Norway, Iceland, and the Norse 
colonies of the British Isles. The most striking, the Völuspá 
(“Sibyl’s Prophecy”), placed first in the Edda, is also preserved 
in another manuscript. It is spoken by a sibyl, who tells the his- 
tory of the world of gods, men, and monsters from the beginning 
until the Ragnarök (¢.v.; “Doom [Twilight] of the Gods”), when 
the gods will fall, the sun turn black, smoke and fire gush forth, 
and the stars vanish. Many passages in the Völuspá are obscure, 
and it has been more discussed than any other Scandinavian poem. 
Most modern scholars would probably agree that it was composed 
in Iceland, for the scenery the poet describes is that of Iceland. 
His d was pagan, but his thoughts were coloured by 
Christian legends of the end of the world. He probably worked 
about a.p. 1000, when the minds of the Icelanders were turning 
from the old religion to the new. 

An interesting story of the gods is told in the Skirnismdl 
(“Words of Skírnir”). Sitting in Hlidskjalf (“Gate Tower”), the 
throne of Óðinn (Odin, g.v.), the god Freyr (“Lord,” or “God of 
the World”) gazes into the world of giants, where he sees the giant 
maiden, Gerdr, whose beauty makes him sick with love. Freyr 
sends his faithful messenger, Skirnir, riding into the world of 
giants to win the maiden for him. The journey of the messenger 
in darkness over misty hills is described in few but telling phrases. 
Skirnir seeks to win the maiden, first with offers of gifts and then 
with threats, until she agrees to make a tryst with Freyr in the 
grove Barri. Scholars have seen an ancient fertility myth in this 
story. According to this theory, Freyr is the god of fertility and 
sunshine, Skírnir is a ray of sunshine (cf. Icelandic skirr, “bright”, 
and Gerdr (cf. garðr, “enclosure,” “field”) is the cornfield held 
fast in the clutches of the frost giants, demons of winter. The 
Skirnismdl is one of the older of the mythological poems in the 
Edda, and probably originated in Norway before Iceland was set- 
tled by the Norwegians. 

The Prymskvida (“Lay of Prymr”) contains a tale of Þórr 
(Thor, g.v.). His magic hammer has been stolen by the giant 
Þrymr, who refuses to give it back unless he can have the goddess 
Freyja as his bride. Since Freyja is enraged at the suggestion 
that she should be given to a giant, Þórr himself is decked as a 
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bride, goes to the house of the giant, and recovers 
The humour of the Prymskvida is unique in early Bei 


try. 

The mythological poems so far mentioned are all narrative, but 
many of those in the Edda are didactic. The Hávamál (‘Words 
of the High One”; ie., Óðinn) consists of fragments of at least 
six poems, all assigned by the scribe who collected and wrote them 
down to Óðinn. In the first section, the god speaks of relations 
between man and man, and lays down rules of social conduct, The 
precepts are cynical and generally amoral, and evidently date from 
an age of lawlessness and treachery. This section is devoid of _ 
belief in the supernatural or in life after death: no greater mis. 
fortune can befall man than death, which nothing can survive ex- 
cept good repute. In other sections Óðinn discourses on relations 
between men and women, and tells how the love of women may 
be lost or won, with illustrations from his own experience, The 
last two sections are about runes and magic power. Óðinn de- 
scribes how he hung fasting for nine nights on a windswept tree 
and thus discovered the runes. He speaks finally of magic songs, 
by whose force he can help his friends and destroy his enemies, 
Most of the poems of the Hávamál! were probably composed in 
Norway in the 9th and 10th centuries, 

Another didactic poem, with an interesting setting, is the 
Vafbridnismdl (“Words of Vafbrúðnir”). Óðinn, as usual in dis- 
guise, comes to the house of the giant, VafPraWnir, and they enter 
a contest of wits, on which each wagers his head. They question 
each other about gods, men, and giants, until the god asks the 
giant what Óðinn had whispered into the ear of his son Baldr 
(Balder, q.v.) when he was laid on the funeral pyre. No one 
knows the answer except Óðinn himself, so the giant forfeits his 
head. The Grimnismdl (“Words of Grímnir”) is a didactic poem 
of the same kind. Another didactic poem, the Alvissmdl (‘Words _ 
of the All-Knowing"’), has a rather different form. l 

Other Mythological Lays—Some important mythological lays 
are found in manuscripts other than the Edda, Perhaps the most 
beautiful is Baldrs Draumar (‘Balder's Dreams”), which was 
skilfully translated by Thomas Gray as “The Descent of Odin. 
This describes how the god Baldr dreamed baleful dreams in which 
his life was threatened. Óðinn rode to the grave of a prophetess, 
and, awakening her from death by the power of his magic ved 
forced her to tell the fate in store for Baldr. In the Rigs 3 
(“Song of Rigr”) the god Heimdallr (Heimdall, 9.v.), who 2% 
sumes the name Rigr, wanders through the world and begets z 
sons by three women. The first is called Præll, the second KA? 
and the third Jarl, and from them the three classes of men- 
thralls, freemen, and chieftains—are descended. The geri H 
has been associated with the Old Irish ré (“king”), and il aor 
improbable that the poem was composed in Ireland, or bya 
man writing under Irish influence. only distin- 

The Eddaic Verse Forms—Three metres are commonly [epic] 
guished in Eddaic poetry: the fornyrðislag (“old stot sak 
measure”), the mdlahdttr (“speech measure”), and the fy in the 
(“song measure”), Most of the narrative poems A ised 
fornyrðislag, which consists of short lines of two beats } 


The number of weakly soe bt 


poets (see ALLITERATIVE VERSE). 
Germanic poetry, the poems written in the fornyrðislag $ 
erally arranged in strophes of eight lines, divided 17 ii 
caesura into half-strophes of four lines. Poems PERA Jength 
the oldest show much irregularity, both in the ans o wing hall- 
the lines and in the length of the strophes, but the fo 
strophe is a typical example (alliterating syllables are 
italics; line-breaks, by diagonal bars): 
i fram 
ioh panir Boa rete löttu. 


The málaháttr, used in the Atlamdl, differs little f mi 
islag, although its lines generally have a greater num ny the 
stressed syllables, The ljóðakáttr is the most irregulat 


‘rom the jes, 
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Eddaic verse forms, and its origins are the most obscure. It is 
used chiefly in didactic poems, and generally consists of strophes 
of six lines divided into half-strophes of three lines. The first 
two lines of the half-strophe each contain two beats and alliterate 
with one another; the third line is independent, alliterating only 
within itself. This third line may contain two beats or three. 
The following half-strophe is an example of the /jédahéttr: 


Deyr fé / deyja frendr 
deyr siálfr it sama. 


Scaldic Poetry.—As well as Eddaic poetry, the Norwegians 
and Icelanders of the 9th to the 13th centuries composed poetry 
of quite a different kind, This is known as “scaldic,” or “skaldic,” 
poetry (cf. Icelandic skáld, “poet”). 

Scaldic poetry differs from Eddaic first in its structure, It is 
not composed in the free variable measures of the Eddaic lays, 
and is quite unlike Anglo-Saxon and early Germanic poetry. It is 
strictly syllabic (rather than accentual); and every syllable must 
be counted and weighed, and every line must end in a given form: 
trochaic, dactylic, or monosyllabic, Like the Eddaic lines, the 
scaldic lines are joined in pairs by alliteration, and most of them 
also contain some form of internal rhyme or consonance (see 
Ruyme). The strophe is usually of eight lines, divided by a 
caesura after the fourth. About 100 scaldic verse forms have 
been recorded, but the most popular, and probably the oldest, is 
the drdttkvett (“court metre”), in which each strophe has eight 
lines. Each line consists of six syllables, and ends in a trochee. 

Scaldic poetry also differs from Eddaic in syntax and choice of 
expression. The word order is much freer than in Eddaic poetry, 
and the scalds use many words never found either in Eddaic 
poetry or in prose, besides periphrases, or kennings, of such com- 
plexity that their poems often read like riddles. Thus, they may 
call a ship “the horse of the sea” or “the bull of bowsprits,” and 
gold the “fire of the sea.” ‘Kennings are frequently doubled or 
trebled : i.e., two or more are combined to denote one thing. Thus, 
“fjord-elk” is a kenning for “ship”; the “fjord-elk’s field” is “the 
sea”; and “the fjord-elk’s field’s fire” is “gold,” thought to be 
present in the sea. 

Little is known about the origins of scaldic verse forms and 
diction, but there are reasons to think they were devised in west- 
ern Norway during the 9th century. If so, it is probable that the 
first scalds were influenced by the elaborate metrical forms and 
diction of the Irish poets of that period (see IRISH, LITERATURE: 
Gaelic Literature); during the 9th century the Norwegians were 
in close contact with Ireland (see VIKING). i 

Eddaic poetry is anonymous, but most scaldic poetry is assigned 
to poets whose names are remembered. The earliest of the scalds 
whose verses survive is Bragi, nicknamed “the Old,” who prob- 
ably wrote in Norway in the second half of the 9th century. The 
most notable of Bragi’s surviving poems is a description of a 
painted shield given to him by a chieftain. Pictures of gods and 
legendary heroes were painted on the shield, among them the god 
Þórr, struggling against the World Serpent, and Jormunrekr at- 
tacked in his castle by the brothers Hamðir and Sörli. 

Much of the scaldic poetry was composed in honour of the 
kings of Norway, nearly all of whom patronized poets. Harald 
(Haraldr) I Haarfager or Fair-hair (d. c. 940), remembered as 
first king of all Norway (but see Norway: History), was eulogized 
by several poets, among them Þorbjörn Hornklofi and pjóðólfr 
of Hvinir. The first was author of the Haraldskveði (“Lay of 
Haraldr”), a remarkable poem, partly in Eddaic and partly in 
scaldic style. It is in the form of a dialogue between a Valkyrie 
and a raven, who follow the king in search of the carrion left on 
the battlefield, and sing his praises. An unnamed scald wrote a 
Similar poem, the Eiriksmdl, as a memorial to Harald’s son, Eric 
(Eirik) Bloodaxe, who became king of York in England, and died 
in 954: and another scald, known as Eyvindr Skaldaspillir (“the 
Plagiarist”), commemorated Haakon (Hákon) I the Good (d. 
960) in a poem of the same kind. 4 

Although the first scalds were Norwegian, it was the celano eh 
who developed the scaldic art. The greatest was Egill Skallagr a 
son (g.v. ; c. 910-990), who lived much of his life in Norway anı 
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the British Isles. Among the best-known of his poems is the 
Hofudlausn (“Head Ransom”), composed in York c. 948. He had 
fallen into the hands of his enemy, Eirík Bloodaxe, and only saved 
his head by making this poem in Eirik’s honour in a single night. 
The Héfudlausn is in an unusual form, with end rhyme, probably 
due to the influence of Latin hymns which the poet had heard in 
England. Egill also composed poetry in honour of Aethelstan, 
king of the English (d. 939), but only scraps of it have survived. 

Einarr Skalaglamm, another Icelander, was the friend of Egill, 
and chief court poet of Haakon (Hakon) the Great (d. 995), in 
whose honour he made the Vellekla (“Gold-Dearth”), In it he 
commemorated Haakon’s achievements, and praised his loyalty to 
the pagan gods. 

The Christian kings of Norway, Olaf (Olafr) I Tryggvason 
(Tryggveson; d. 1000) and Olaf (Olafr) II Haraldsson (Olafr the 
Saint, St. Olaf; d. 1030), were praised by many Icelandic scalds. 
Hallfredr, nicknamed “the Troublesome Poet,” was the court poet 
and friend of Olafr Tryggvason, and although his work has little 
literary value, it is interesting because it describes Hallfredr’s 
conversion to Christianity and the spiritual conflicts that accom- 
panied it, Sigvatr (c. 995-1045), the friend, counselor, and court 
poet of Olafr the Saint, was a more notable poet, In his work he 
commemorated the chief events in Olafr’s life, from his adventures 
as a youthful Viking to his death in the battle of Stiklastadir 
(Stiklestad). Sigvatr’s work is simpler and easier to understand 
than that of most of the earlier scalds. Many of the sagas (see 
below) include lives of scalds, and contain numerous verses that 
show that, in Iceland, scaldic poetry was admired as an accom- 
plishment by rich and poor. 

Scaldic poetry, because it is ornate and difficult to understand, 
has been little appreciated in modern times. It is a rewarding 
subject for study, however. Scaldic poems, composed in the 10th 
and 11th centuries and passed down orally, were among the most 
valuable sources for the Icelandic historians of the late 12th and 
13th centuries, 


PROSE 


Histories, Law Codes, and Religious Literature.—The Ice- 
landers adopted Christianity in 1000, and this had far-reaching 
consequences, At first their civilization was not greatly altered, 
but their conversion opened the way for new and powerful influ- 
ences from Western Europe (see IceLanp: History). 

Details about some of the missionaries who worked in Iceland 
in the 11th century are recorded: several came from the British 
Isles; others were of German origin. It was they who taught the 
Icelanders the Latin alphabet. No manuscripts of this period 
survive, but the oldest preserved, dating from the mid-12th cen- 
tury, are written in a script based on one used in England in the 
11th century. 

Icelanders soon began to study in the great schools of Western 
Europe, Perhaps the first was Ísleifr (c. 1005-80), who was edu- 
cated in Germany at the convent of Herford, Westphalia, and or- 
dained priest, In 1056, Ísleifr was consecrated bishop at Bremen, 
of which archdiocese Iceland was part. He founded a school at 
Skálaholt (modern Skálholt), south Iceland, for many centuries 
the chief bishopric and one of the main centres of learning, Ísleifr 
was succeeded as bishop (1082-1118) by his son: Gizurr, also edu- 
cated at Herford. Historical works were first written in his time. 
The earliest historian remembered is Semundr Sigfússon (“Sæ- 
mundr the Wise”; 1056-1133). Semundr, who was educated in 
France, wrote a history of the kings of Norway. This is lost, 
but references to it by writers of the later Middle Ages show 
that it was in Latin, and was concerned with regnal chronology. 

Ari Pérgilsson (c. 1067-1148) is regarded as the father of 
history in the vernacular, It is not known how many books he 
‘wrote, but a short history of Iceland, the Libellus Islandortj 
(fslendingabdk ; “Book of the Icelanders"), is signed by him. Tt 

itten shortly before 1133, although it exists only in 17th- 
E r transcripts. In his prologue Ari states that he has 
bit Ee e version, containing some account of the kings 
of Norway, and other material not found in the existing pun 4 
The Landnámabók (“Book of Settlements”) has been associate 
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with Ari’s name since the 17th century. It consists of a detailed 
history of the settlement of Iceland, treated district by district, 
in which the descendants of the chief settlers are traced. Ari prob- 
ably compiled the Landnámabók, or part of it, in its original form; 
but the existing, expanded versions date from the 13th and 14th 
centuries, 

It is not known how early the Icelanders began to keep annals 
of contemporary events. The extant versions are not earlier than 
the 13th century, but since they contain records of an eclipse, visi- 
ble in Iceland in 1131, and of a volcanic eruption in 1104, they 
probably derive from an early-12th-century original. 

The first code of laws applied to the whole of Iceland was 
drawn up (c. 930) by Ulfijétr, and was called after him, This was 
learned by heart and recited by the law-speaker (Jégsdgumadr), 
the president of the general assembly (alþingi), at regular inter- 
vals. In 1096, tithe-laws were introduced and perhaps written 
down. In 1117 it was resolved that parts of the civil law should 
be written on parchment, and a few years later laws relating to 
ecclesiastical practices were also inscribed. 

The oldest extant religious manuscripts in Icelandic, dating 
from c. 1150, consist of homilies and saints’ lives, which evidently 
formed the most extensive branch of literature during the 12th 
century. Large collections of religious literature are also found 
in manuscripts of the late 12th and early 13th centuries, Ice- 
landic homilies are mainly based upon those by Jerome, Bede, 
Gregory, and other Church Fathers and Christian apologists. 
However, the Icelanders sometimes treated their models freely, 
adding reflections of their own. Icelandic versions of such popu- 
lar handbooks of theology as the Elucidarium . . . de summa totius 
Christianae theologiae of Honorius of Autun and the Dialogues 
of Gregory the Great were also written during the 12th century, 

Among the most popular religious books were lives of the 
Apostles and saints. The former were mainly based upon apocry- 
phal Acts and Gospels. Literature of this kind is little read today, 

its importance is often overlooked, but its composition con- 
tributed greatly to the development of the narrative art, in which 
the Icelanders of the 13th century were to excel. 

The Sagas.—In Icelandic the word saga (pl. sögur) is used of 
any kind of story or history, whether written or oral. In English 
it has a narrower sense, and is generally applied to biographies 
of one hero or a group of heroes written in Iceland between the 
12th and 15th centuries. Here the word is used in its English 
Sense. Sagas are generally based on native tradition, whether 
preserved orally or in writing. The heroes of sagas are most often 
kings of Norway, or Icelandic or legendary Germanic heroes, said 
to have lived between the 4th and 8th centuries. 

The Þingeyrar Sagas.—The oldest saga known is the so-called 
Oldest Ólafs Saga Helga (“First Saga of St. Olafr”), of which frag- 
ments are preserved. It was written c. 1180, probably at the 
Benedictine monastery (founded 1133) of bingeyrar (Thingeyrar), 
in northern Iceland. It is in the form of a hagiographic narrative, 
and emphasis is laid upon miracles worked through the agency of 
St. Olafr. Stories about these miracles were preserved in oral tales 
both in Norway and Iceland. The “First Saga” has great historical 
value. The outline of Olafr’s career had been recorded in verses 
composed in scaldic form by poets contemporary with him, and 
handed down orally. 

The “First Saga” was used as a source, either directly or indi- 
rectly by later biographers of St. Olafr. Of these the first were 
probably the unknown author of the Legendary Olafs Saga Helga 
(so called because it contains accounts of many miracles), written 
c. 1200; and Styrmir Karason (d. 1245), also of the monastery of 
Pingeyrar, whose saga is fragmentary, Ultimately, it was one 
of the main sources for Snorri Sturluson’s Olafs Saga (see below). 

The monastery of Pingeyrar played a great part in Icelandic 
cultural life during the late 12th and early 13th centuries. About 
1190, one of the monks, Oddr Snorrason, wrote a saga of Olafr 
Tryggvason, king of Norway 969-1000. Oddr was, no doubt, in- 
spired by the “First Saga of St. Olafr.” As well as oral tales and 
scaldic poems about Olafr Tryggvason, Oddr used written sources, 
including the histories of Semundr and Ari. He wrote in Latin, 
but his work was soon translated into Icelandic and was freely 
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quoted by later writers. > 

Olafr Tryggvason was widely regarded as the apostle of Iceland 
for it was at his instigation that the Icelanders had adopted Chriss 
tianity, Oddr's life of him was followed by another, whose author, 
Gunnlaugr Leifsson (d. 1218), also belonged to Þingeyrar, Gunn. 
laugr also wrote in Latin, but his work was translated into Ice. 
landic. It was larger and more ambitious than Oddr’s life but 
does not survive in its original form. Gunnlaugr was a meh of 
wide learning. He also wrote a life of Jón Ögmundarson, bishop 
of Hólar, northern Iceland, 1106-21; a life of St. Ambrose; and 
a metrical version in Icelandic of The Prophecies of Merlin that 
form part of the Historia regum Britanniae by Geoffrey of Mon- 
mouth (q.v.). 

The School of Skélaholt—The work of the Þingeyrar monks 
was fanciful rather than realistic. A more critical style of history 
had been established in the south by Sæmundr and Ari, and several 
notable historical works were written at Skálaholt or nearby early 
in the 13th century, The most remarkable is the Hum 
(“Hungerwaker” ; written c. 1206), a short history of the bishops of 
Skálaholt from Isleifr to Kloengr (d. 1176), admired for its pol- 
ished style and its author's balanced judgment and objectivity, 
It seems to be intended as a prologue to the Þorláks Saga (“Saga 
of [St.] Porlakr” [Thorlak], bishop of Skalaholt, 1178-93), This 
saga was written a few years earlier than the Hungrvaka, but stylis- 
tic similarities suggest that it is by the same author, Another saga 
generally ascribed to the author of the Hungrvaka is the Pálls Saga 
(the saga of Bishop Pall Jonsson, d. 1211), who succeeded his 
uncle, Porlikr, as bishop of Skdlaholt. The author of these works 
is interested in the private lives of his heroes, rather than in their 
public acts or ecclesiastical policy. He is never overextravagant 
in his praises or overcredulous of miracles. R 

The Kings’ Sagas.—In the late 12th century, several short his- 
tories of the Norwegian kings were written in Norway, and, taken 
to Iceland, influenced Icelandic writers, who were probably also 
influenced by Western European Latin chronicles. One of the 
Norwegian histories, written in Latin c. 1180 by a monk called 
Theodoricus, is the Historia de antiquitate regum Norwagiensum. 
Beginning with the reign of Harald Haarfager, and ending with the 
death of St. Olafr (1030), it was used as a source by Oddr Snorra- 
son. More influential was the so-called Agrip, a summary of the 
histories, or sagas, of the Norwegian kings, written in lle 
the vernacular at about the end of the 12th century. The Agrip 
was soon taken to Iceland, and exists only in an early-13th-century 
Icelandic manuscript. In its original form it must have toa 
the history of the kings from the 9th to the late 12th century, ibs 
beginning and end are missing. The Fagrskinna (“Fine ere hs 
title refers to the vellum on which it was written) covers t reat 
period as the Ágrip, but in more detail; its author has made e pa 
use of earlier writings and scaldic poetry. It was also Wes Toe- 
Norway, probably c. 1230, but its author must have been 
lander, for the sources he uses were chiefly those aa a 
Iceland. The Morkinskinna (“Rotten Skin”) was aig) 1 
ten rather earlier, and covers a shorter period, from itten in 
the Good (1035-47) to the late 12th century. It was, of the 
Iceland and based partly upon a lost history of the Heng i 
12th century, the obscurely named Hryggjarstykki e The 
Piece”), written c. 1170 by the Icelander Eiríkr Od in 
Orkneyinga Saga (“Saga of the Orkney Earls”) sho Teelandet in 
cluded with the kings’ sagas. It was written by an , 
1201, and covers the history of the Norwegian dependen survives 
from the 9th century to the latter years of the 12th. 
only in later redactions, of King 

Of particular interest is the Sverris Saga, the S96° cies 
Sverrir (Sverre) of Norway (d. 1202). Part of 1 who spent 
by Karl Jénsson (d. 1215), twice abbot of Ping ee Karl 


several years in Norway as an attendant of King SV0" and 
wrote some chapters in Norway under Sverrir $ ns 1190, pro” 


the work was completed after he returned to Iceland in hy of a 
ably by others. No more intimate and detailed biogt#? y ; 
ruler of Norway exists. 1) was au" 

Snorri Sturluson.—Snorti Sturluson (9.2.7 117902 ) jn the 
thor of many kinds of works, and played a promin 
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political wrangles of his age, Among works assigned to him are 
several poems, and the so-called Prose Edda (see Eppa), a hand- 
book of prosody and poetic diction, probably written 1222-23, In 
it, Snorri illustrates. his points with stories about pagan gods and 
ancient heroes, and it is these that give the Prose Edda its interest 
for modern readers. They have the charm of fairy tales and are 
told with delicacy and taste. 

; Snorri twice visited Norway, and much of his work consists of 
lives of its early kings. -The first, the Óla f’s Saga, is based largely 
on the incomplete saga by Styrmir Kárason (see above); partly on 
the work of Ari and other ancient books; and partly upon poems 
and tales transmitted orally. The chief difference between Snorri’s 
account of St. Olafr and those of his predecessors is that Snorri 
writes neither as hagiographer nor as annalist, but depicts Olafr as 
a living man, brave but not faultless, tracing his development from 
typical Viking hero to statesman, martyr, and saint. 

Snorri later combined his Olaf’s Saga with lives of earlier and 
later Norwegian kings, to form the Heimskringla (“Orb of the 
World”). This begins with a short account of the Ynglingar, the 
ancient rulers of the Swedes, from whom the kings of Norway 
claimed descent; the chief source of this section is the 10th-century 
poem, the Ynglingatal, composed by Pjoddlfr of Hvinir. Several 
of the earlier kings are described in detail, and among the most 
interesting sections are those about Harald I Haarfagr, Haakon I 
the Good, and Olafr Tryggvason. The Heimskringla ends with 
Magnús IV Erlingsson (d. 1184). 

The value of Snorri’s lives as historical sources has been long 
debated. It must suffice here to say that Snorri was an avid 
reader of vernacular history, and he faithfully reported events 
about which he had read in earlier records, many now lost. He 
also deduced more from the poetry of the scalds than most of 
his predecessors had done, In outline, Snorri’s biographies may 
be accepted as true, but he did not aim to write scientific history. 
His work was creative; he portrayed his heroes imaginatively and 
brought them to life: 

Many scholars hold that the Zgils Saga (the life of Egill Skall- 
grimsson, greatest of the scalds: see above) was also written by 
Snorri—an attribution supported by internal and external evidence. 
It is among the most stirring and adventurous of the sagas about 
Icelandic heroes. P 

Icelanders’, or Family, Sagas—The terms Icelanders’ Sagas 
and Family Sagas are generally used of sagas about heroes sup- 
posed to have-lived in Iceland in the 10th and 11th centuries. 
The best sagas of this class excel all others in artistic value; no 
others present characters more vividly, nor show deeper sym- 
pathy with, and understanding of, human tragedy. 

The origins and historicity of Icelanders’ Sagas have been much 
discussed, While it is agreed that few, if any, were written before 
the 13th century, many scholars have maintained that they are 
faithful records of 10th- and 11th-century history. Thus, it has 
been argued that they were composed as early as the 11th century, 
and transmitted orally until written down, almost without altera- 
tion, in the 13th century. Although this view remains widely held, 
it has been rejected by most modern scholars, who see the in- 
dividual hand of a literate author in each saga. Nevertheless, 7 
is plain that these sagas owe much to tradition, to the verses o 
poets living at the time of the events described and orally ire 
mitted, and to oral tales, They also owe much to eee 
for their authors drew freely upon the work of Ari, the Landnáma- 
bók, and early genealogies. Moreover, the author of Se sa 
frequently refers to an earlier one and quotes its statements, 


or without acknowledgment. h i 
The historicity of these sagas is difficult to verify. te 
the author’s sources, but also his aims, must be considered. Fae 
some of the earlier authors probably intended to sed fac io 
history, others relied more on their imagination, thus anticipa! 


the historical novel in putting speeches into the mouths of their 


eroes, } a 
The first Icelanders’ Sagas were written about SRAN 
of the 13th century, and were strongly influenced by the : gs 
€ he Fóstbræðra Saga (“Saga of the 


Sagas. Among the earliest is t! r s A 
Foster Brothers”), whose heroes, Porgeirr and Þormóðr, were at- 


1045 


tendants of St, Olafr. Many chapters are based on verses said to 
be the work of bormédr. Although somewhat crude in structure, 
this saga expresses clearly the Norse ideals of loyalty and heroism, 
A great part of the story takes place in the Icelandic colony in 
Greenland in the 11th century, The Hiriks Saga Rauða (“Saga of 
Eirik the Red”) and the Grænlendinga Saga (“Saga of the Green- 
landers”) are also set in Greenland, and contain adventurous tales 
about voyages to “Wineland [Vínland] the Good,” as the Norse- 
= called America: hence their modern title of The Vinland 
agas. 

Another early saga is the Hallfredar Saga, of which the hero, 
Hallfredr, was the friend and godson of Olafr Tryggvason. The 
Hallfreéar Saga is partly a love story, and is smoother and more 
highly finished than the Fóstbræðra Saga. It was written c. 1220 
at, or near, Þingeyrar, 

The scenes of several sagas are laid in the Eyjafjird and the 
northeast of Iceland, and were probably written there. The most 
perfect in form is the Víga-Glúms Saga, written c. 1230-40, a well- 
constructed although somewhat conventional story of a grasping 
peasant, Viga-Gliimr. Men of the same district are described in 
the Ljósvetninga Saga (“Saga of Ljésvetning”), the central figure 
of which, Guðmundr the Mighty, is depicted as a wealthy but cruel 
and cowardly tyrant. 

Although it is difficult to determine the dates of many of the 
sagas, it is possible to see how the art of saga-writing developed 
during the 13th century, The Gisla Saga, probably written before 
the middle of the century, and set in northwestern Iceland, is the 
story of an outlaw poet, Gísli Súrsson (d. c. 980), who was hunted 
by his enemies and penalized only because of his loyalty in aveng- 
ing his fosterbrother. It contains rich descriptions of nature and 
many verses of great beauty and tragic feeling, said to have been 
composed by Gísli. 

The Laxdæla Saga (“Saga of [the Men] of Laxárdal”), written 
a few years later than the Gisla Saga, is the story of four or five 
generations of one family in northwestern Iceland, from the end 
of the 9th to the 11th century. The Laxdæla Saga is a tragedy, 
but it is finer and more delicately worked than the tragedies in 
most sagas. Women figure prominently, the most striking being 
Guðrún. Failing to marry the man she loves, she reacts with 
a feeling of love-hate, and causes his death. Her story is plainly 
influenced by that of Sigurðr and Brynhildr (see above). The 
author shows an unusual appreciation of visual beauty. 

Many characters in the Laxdæla Saga also appear in the Eyr- 
byggja Saga (“Saga of Eyrbyggja”), a work of very different 
character. Its author has little sense of structure, but he is an 
able storyteller and depicts his characters vividly, He is also an 
antiquarian, and throws valuable light upon pagan practices and 
ritual and popular superstitions, recording many ancient scaldic 
poems, 

The scenes of some short sagas are laid in eastern Iceland, a 
remote, isolated district. Among them is the Vapnfirdinga Saga, 
which takes place in Vapnafjird, and tells of a family feud lasting 
through two generations and ending in reconciliation. The Hrafn- 
kels Saga Freysgoða (“Saga of Hrafnkell,” Freyr’s Priest); which 
takes place in a neighbouring district, is a masterpiece among the 
shorter sagas. Although realistic in feeling and detail, the story 
is the author's own creation, and the saga contains little historical 
fact. It is unlikely that it was written before 1270. 

Among other short sagas of particular interest are the Banda- 
manna Saga ("Saga of the Confederates”), a bitter, satirical tale; 
and the Gunnlaugs Saga Ormstunga (“Saga of Gunnlaugr Serpent- 
Tongue”), a love story strongly influenced by medieval Western 
European romance. The Hávarðar Saga Isfirdings ("Saga of 
Hávarðr of fsafjérd”), a spirited tale, probably dates from the 
end of the 13th century, Icelandic literature of this period also in- 
cludes many short stories Cae oe literary value, which 

i icular event in a hero’s life. 
a a R drew to its close; the taste for the fantastic 
and romantic grew stronger; One of the best-known of the sagas is 
the Grettis Saga (“Saga of Grettir” the Strong), which sera 
numerous motifs from folklore, including stories about Lori ie 
trolls, against whom the hero fights. In its present form this saga 
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must date from c. 1300, but it is based upon an older work about 
Grettir, probably by Sturla Þórðarson (1214-84), nephew of 
Snorri Sturluson. 

It is generally agreed that the greatest of the Icelanders’ Sagas 
is one of the latest, the Njáls Saga. It has two heroes, Gunnarr 
and Njall. The first is a brave, guileless youth, like the Sigurðr 
of the heroic legends; the second is a wise and prudent man, en- 
dowed with prophetic gifts, Njáll faces a terrible death by burn- 
ing with the resignation of a Christian martyr, but he has many 
of the qualities of the traditional Norse hero; he is loyal to friends 
and family, upright, and resolute. The author of the Njdls Saga 
was influenced by a whole library of early literature—by earlier 
sagas as well as by such religious books as the Dialogues of Greg- 
ory the Great, and by books on early Icelandic law; and the rich- 
ness of its sources, combined with the richness of motive and char- 
acterization, are responsible for the saga’s greatness, 

Sagas About Contemporary History.—Many works on contem- 
porary history were written in the 13th century, and most of them 
were combined c. 1300 in the Sturlunga Saga (“Saga of the Stur- 
lungar”). This includes the /slendinga Saga (“Saga of the Ice- 
landers”), by Sturla Þórðarson, which begins in 1183 and describes 
in minute detail the politics, intrigues, and battles during the 
greater part of the 13th century, Among other sagas included in 
the Sturlunga are those about Sturla (d. 1183), the father of 
Snorri, and about Gudmundr the Good (d. 1237), the fanatical 
bishop of Hólar. 

Heroic Sagas.—The growing taste for the fantastic was expressed 
in the later 13th century in the so-called Heroic Sagas (Fornaldar 
Sögur; literally “sagas of antiquity”), whose heroes were supposed 
to have lived in Scandinavia and continental Germania before 
Iceland was peopled. The best-known is the Völsunga Saga (“Saga 
of the Völsungs”), written c. 1270, in which the stories of Sigurðr, 
the Burgundians, and Jérmunrekr are retold in prose. Its main 
sources were heroic lays, some now lost. Stories of these heroes, 
as well as of many others, are also told in the Didreks Saga (“Saga 
of Theodoric”), a particularly interesting work compiled in Nor- 
way about the middle of the 13th century either by an Icelander 
or a Norwegian, and soon taken to Iceland, where it had great 
influence, Its sources were not Scandinavian but Germanic, and 
probably oral; the Pidreks Saga is, therefore, an important record 
of mid-i3th century Germanic legend. The Gautreks Saga con- 
tains some interesting post-classical poetry, and valuable traditions 
about Scandinavian heroes and pagan practices. The Heidreks 
Saga is based on heroic poetry of various periods, much of which 
is preserved in its text. Hrdlfs Sega Kraka (“Saga of Hrólf 
Kraki”), although very late in its present form, incorporates an- 
cient traditions about Danish and Swedish heroes who appear also 
in the Old English poems Widsid and Beowulf. The Ragnars Saga 
Lodbrékar (“Saga of Ragnar Lodbrék”) is a mainly legendary 
story about a Viking who is known to have raided France in 845. 
The Heroic Sagas have not the same literary value as the Iceland- 
ers’ Sagas, but since many of them are based on early legend and 
lost heroic poetry, they have great antiquarian interest. 

Translations from Latin.—A considerable quantity of secular 
literature was translated from Latin between the 12th and 14th 
centuries. The Prophecies of Merlin (see above) were combined 
with a complete translation of Geoffrey of Monmouth’s Historia 
regum Britanniae, as the Breta Sögur (“Stories of the Britons”). 
In a 14th-century manuscript the Breta Sögur is preceded by the 
Tréjumanna Saga (“Story of the Trojans”), a rendering of the 
Daretis Phrygii de excidio Trojae (probably Sth century; see 
Dares Purycius). The Alexanders Saga, about Alexander the 
Great, is a prose rendering by Bishop Brandr Jónsson (d. 1264), 
of the 12th-century Latin Alexandreis by Gautier de Chatillon (see 
ALEXANDER ROMANCES). 

Romances.—Romances in Icelandic consist of translations and 
adaptations of French and other Western romances. 
The first of these were made in Norway early in the 13th century, 
and romance soon took root and flourished in Iceland. The earli- 
est romance is probably the Tristrams Saga, written in Norway in 

1226 at the behest of King Haakon. Its source is the courtly ver- 
sion of the Tristan story by the Anglo-Norman poet Thomas (see 
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Tristan). The Karlamagnús Saga is a collection of prose rend 
ings of French chansons de geste (q.v.; see also is 
Lecenps). A Norse version of the Chanson de Roland 
Rotanp, CHANSON DE) is included in this collection, 
These romances are little read today, but in the 13th 
they influenced the tastes of the Icelanders and the style of the 
authors of the later sagas. This influence can best be seen in the 
Laxdæla Saga, Gunnlaugs Saga, and Grettis Saga. Romances in 
Icelandic are numerous, and exist in innumerable manuscripts, 
which indicates their popularity from the 14th to the 18th century, 


POST-CLASSICAL LITERATURE 


The classical age of Icelandic literature may be said to have 
ended in the 14th century. Although at all periods much has been 
written, comparatively little composed between the 14th and 19th 
centuries aroused interest outside Iceland. During the 14th cen- 
tury, much of the realism and detached objectivity which had 
characterized classical Icelandic literature was lost. Sagas and 
poetry continued to be written, but the fantastic, erotic, and senti- 
mental gained the upper hand. This decline may be attributed 
partly to loss of political independence in 1262, when Haakon IV 
of Norway forced Iceland to submit to his authority; and partly 
to economic troubles, resulting in famine and pestilence during 
the 14th and 15th centuries. 

The 14th and 15th Centuries.— Manuscripts —Although lit- 
erature in the classical style was no longer composed, interest in 
the great works of the 13th century persisted, however, and the 
most valuable manuscripts of them date from the 14th century, 
when great collections were made, Among these are the Hauksbók 
(“Hauk's Book”), compiled and written by Haukr Erlendsson early 
in the 14th century, and containing texts of the Landnámabók, the 
Völuspá, and the Fóstbræðra Saga; and the Möðı 
(“Book of Möðruvellr”), written c. 1350, which contains texts of 
Njáls Saga, Víga-Glúms Saga, and other important sagas of Ice: 
landic heroes. The most beautiful of all Icelandic manuscripts 18 
the Flateyjarbók (“Book of Flatey”), written toward the end of 
the 14th century. This includes versions of the sagas of Olair 
Tryggvason and of Olafr the Saint, combined with texts of sagas 
about Icelandic and other heroes associated with them. H 
manuscripts of Icelandic literature date from the 15th century an 
some important ones were written as late as the 18th. 

Prose.—The prose literature of the 14th century includes bie 
eral sagas about Icelandic heroes. Among them is the Finnbogi 
Saga Ramma (“Saga of Finnbogi the Strong”), an aain 
tale about an Icelander of the 10th century, whose travels on 
him to visit the emperor in Constantinople. The Viglundar iit 
is a love story strongly influenced by romance tradition ah 
an Icelandic hero, Viglundr; it contains some inte te 
poetry in scaldic form. The Krdka-Refs Saga (“Saga ot. 


n P ally unrealistic, 
Ref”), of approximately the same date and equ ui alandic 


is one of the most successful humorous stories in ned 
Sagas about bishops had been written early in the 13 Sued 
and flourished vigorously in the 14th century. The skalahal, 
gives a detailed account of Arni Porlaksson, bishop of y 
1269-98. a much inb u was pro 
written i's nephew, who succeede n i 
Derea Saga, a life of Laurentius Kálfsson, bishop of Hols 
1324-31, is equally interesting. heroes said to have ee 
fore the settlement of Iceland must be assigned to the ne in 
Some were based upon older traditions, were = the Birks 
vented by their authors. One of the more interesting * ose ‘hero 
Saga Vidférla (“Saga of Eirík the Far-Traveler iie f 
reaches the Oddinsakr, the “land of eternal life, Aourished Ï 
beyond farthest India. Lives of foreign saints 8'50 $ ife of St. 
the 14th century. Among the more notable of 
Nicholas (Nikulas), written by Abbot Bergr So! of Pinget" 
(d. 1345). Arni Laurentiusson (b. ao. a parr D 
compiled a life of the English St. Dunstan, 
in the 15th century, a ued life of St. Oswald was He 
Icelandic. ral tales) was 
A large collection of Ævintýri (exempla, or M0 
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also compiled in the 14th century. This consists of tales of for- 
eign origin, each illustrating some moral precept. Many were said 
to have been first told in Iceland by Jon Halldórsson, the Nor- 
wegian bishop of Skálaholt, 1322-39. Others were taken from 
the well-known early 12th-century collection called the Disciplina 
Clericalis, written by the Christianized Jew, Petrus Alfonsi. 

Poetry.—After the 13th century no more is heard of Icelandic 
court poets, patronized by the Norse kings. Nevertheless, a great 
deal of poetry was composed between the 13th century and the 
Reformation, and many new forms were devised, The most valu- 
able of this poetry was religious, composed in honour of the 
Virgin, the Apostles, and other saints. 

The best-known 14th-century religious poem is Lilja (“The 
Lily”), by Eysteinn Ásgrímsson (d. 1361), a monk of bykkvabcer 
in south Iceland. Using a traditional scaldic measure (hrynhent), 
Eysteinn surveys the story of the universe in 100 strophes. He 
gives an account of the fall of Satan, the Creation, the first sin, 
and the birth, life, and Passion of Christ. 

Many 14th- and 15th-century poems were dedicated to the 
Virgin. They include the Mdriulykill, a clavis metrica (a sequence 
of verses in a variety of ornate metrical forms), by Jén Palsson 
(c. 1390-1471), and the anonymous Mériugrétr (“Weeping of 
Mary”). The life of St. Peter is celebrated in the Pétrsdrépa 
(“Lay of Peter”), and the Heilagra manna drdpa (“Lay of Saints”) 
includes strophes in praise of St. Thomas of Canterbury, St. Ed- 
mund, and others. 

Rimur—The term rimur (“rhymes”; sing. ríma) is used of 
narrative poetry written in forms developed in the 14th century 
and used until the 19th. The rímur consist of mainly four-line 
strophes: the lines have end rhyme. Their metrical forms appear 
to derive from Latin hymns, but they inherit the alliterative sys- 
tem of early Icelandic poetry. The stories told in most of the 
rímur were taken from written texts of sagas, and are especially 
interesting where the text of the saga itself has been lost. One of 
the oldest is the Ólafsríma, by Einar Gilsson (d. 1369), on the 
death and miracles of St. Olafr. The Griplur are based upon a lost 
Heroic Saga about a hero called Hrémundr Gripsson. Other 
rimur contain stories of the god Þórr, the Völsungs, and Grettir 
the Strong. Although the literary value of the rímur at this 
period is not great, they helped to maintain interest in sagas and 
early literature. They also saved scaldic diction from oblivion, 
and are valuable sources of linguistic history. = 

Ballads.—Ballads never attained such popularity in Iceland as 
in other European countries: nevertheless, a number of ballads in 
Icelandic, dating from the 14th to the 16th centuries, are pre- 
served, Most are free translations of Danish and Norwegian 
originals. ‘The Tristrams Kvæði (“Ballad of Tristram’ ) is an ex- 
ception, for it seems to be based upon the Tristrams Saga. 

The Reformation.—The Reformation was enforced in Iceland 
by the Danish rulers in the 16th century (see ICELAND: History). 
The chief political figure and poet of the period was Jon poe 
the last Catholic bishop of Hólar, beheaded in 1550. By his i 
Jón showed that he was a Viking as well as a martyr. ey . 
his surviving poetry is religious, and includes the Píslargri tr, a 
story of the Passion, based mainly on St. John’s Gospel; a 
Nidurstigningarvisur (“Verses on the Harrowing of es h 5 
the Ljómur (“Rays,” on the Creation, Fall, and Redemption), 
which is reminiscent of the Lilja in theme and structure. i 

The effects of the Reformation on Icelandic learning and a 
ture were not at first wholly good. Catholic poetry was a 
and attempts were made by the first Lutheran bishops to a fe 
it with hymns poorly translated from Danish and German, Tradi- 


ti d measure were ignored. S f 
onal rules of form an instruct the Icelandic people in 


Lutheran teachers took pains to 

Protestant dogma. As early as 1540, Oddur Se ae 
1556) had an Icelandic translation of the New Testamen ses 
the Vulgate, Erasmus’ Latin translation, and Luther’s trans! : te 
printed in Denmark, and in the following years several transla' si 
of sermons and books of instruction by German pear = 
printed in Icelandic. Guðbrandur Þorláksson ea s PH 
1571-1627), was the most energetic and wisest of m e stp 3 
teachers, and many translations were printed at Hólar un 
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guidance, Among them was the complete Bible (1584), in trans- 
lating which he used earlier Icelandic versions of some books of the 
Old Testament, and Oddur Gottskálsson’s New Testament. His 
Sálmabók (1589) consists of hymns, mainly of foreign origin, In 
a remarkable prologue, he shows appreciation of Icelandic poetic 
tradition, and he adheres to Icelandic alliteration and form. This 
respect for tradition is even more pronounced in his Vísnabók 
(“Book of Verses,” 1612), a collection on religious subjects. 

The 17th Century.—By far the greatest poet of the 17th cen- 
tury was Hallgrimur Pétursson (1614-74), a Lutheran pastor who 
struggled against poverty and ill-health. His Passiusdlmar 
(“Hymns on the Passion,” 1666; 64th printing, 1957) is among 
the most popular books in Iceland. The poet meditates on Christ's 
sufferings, drawing symbolical meaning from his words and wounds. 
Another interesting poet was Stefan Olafsson (c. 1620-88), re- 
membered both for religious and secular works, the latter notable 
for their Rabelaisian portrayal of his contemporaries and their 
satirical observation of manners and customs. 

In Iceland, as in other countries, interest in antiquity was stirred 
in the 17th century, and modern learning may be said to date from 
that period. Arngrímur Jónsson “the Learned” (1568-1648) 
called the attention of Danish and Swedish scholars to Icelandic 
traditions and the treasures of Icelandic literature in a series of 
works in Latin, some containing abstracts of sagas now lost. Later 
in the century Árni Magnússon (q.v.; 1663-1730) systematically 
collected the early Icelandic manuscripts. Part of his collection 
was burned in the fire of Copenhagen (1728), but the remainder 
passed to the University of Copenhagen. 

Although an age of learning, the 17th century was also an age 
of superstition and witch-hunting. Striking evidence of this is 
found in the Pislar Saga (“Passion Story”; publ. 1912-14) of the 
pastor Jón Magnússon (c, 1610-96), describing his persecution 
by magicians. His complaints led to the burning of two unfortu- 
nate victims in 1656. The Pislar Saga, in its lurid language, is an 
interesting example of the period’s prose. 

The 18th Century.—The best examples of early 18th-century 
prose are to be found in the Hispostilla (“Sermons for the 
Home”), a collection of sermons for private reading by Jón 
Vídalín (1666-1720), bishop of Skálholt. Jón’s style is forceful 
and his judgments forthright and severe. Among important writ- 
ers of the later 18th century was Eggert Ólafsson (1726-68), 
whose geographical field survey of Iceland (publ. in Danish, 1772; 
Eng. trans. 1805) was the first comprehensive account of the 
country and its people. In his poetry (Kvæði [“Poems”], 1832), 
he expresses 18th-century rationalism combined with Romantic 
patriotism. Jon Steingrimsson (1728-91) is remembered for his 
autobiography (publ. 1913-16; rev. ed, 1945), in which he de- 
scribes, in a lively, sincere style, the volcanic eruption of 1783, 
which sent a stream of lava up to the walls of the church in which 
he was preaching, and his efforts to help his people in the famine 
that followed. Jón Þorláksson (1744-1819), poet and scholar, 
translated Milton’s Paradise Lost, Pope's Essay on Man, and 
Klopstock’s Messias. 

‘The greatest historian of the period was Finnur Jónsson (1704~ 
89), bishop of Skálholt, whose Historia ecclesiastica Islandiae 
(1772-78), covering the history of Christianity in Iceland, re- 
mains authoritative. Jón Espolin (1769-1836) wrote Árbækur 
Íslands (1822-25), a history of Iceland from 1262, in a prose 
style modeled on that of the classical period. (G. T.-P.; X.) 


MODERN LITERATURE 


—With the turn of the 18th century came 4 linguistic 
aissance, caused by numerous factors, but prin- 
of three masters at the Latin school 
eving (1781-1861), a distinguished 
(1791-1852), poet, lexicographer, 
Homer into Icelandic; and Björn 
mathematician and philosopher. 
ul influence on the new Romantic 
German philosopher 
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These three men exerted a powerf i 
movement, introduced to Scandinavia by the 
Henrik Steffens (q.v.) by his lectures at Copenhagen (18 
These lectures inspired Bjarni Thorarensen (1786-1841), 
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nationalistic poetry set the tone for almost all the Icelandic lyric 
poets of the 19th century. f 

Thorarensen’s weakness as a metrist was balanced by the 
smoother, gentler poetry of Jónas Hallgrímsson (g.v.; 1807-45), 
one of the four Fjölnismenn, a group whose periodical Fjölnir 
(“The Many-Sided”—an attributive name of the god Óðinn; 
1835-47), revolutionized Icelandic literary theory and practice, 
discrediting the older, traditional school, with its roots in the 
art of the ríma. The most interesting, if uneven, exponent of the 
rima at this time was Sigurður Breiðfjörð (1798-1846), who was 
savagely attacked by in a review in Fjölnir of his 
Tristrans rímur (1836). The working-class poets, of whom 
Breiðfjörð was an representative, had, however, an 
even greater one in Hjálmar Jónsson (1796-1875; known, from 
his principal home, as Bélu-Hjalmar), a poet of brilliant satirical 
power who depicted his hard life and long persecution by local 
Bumbledom in unforgettable poems, of which “Umkvértun” 
(“Complaint,” 1870) is perhaps the most striking. 

The Fjölnismenn were shortlived as a productive literary group, 
but they were succeeded in the 1840s by a younger generation, 
whose work covered a longer period, Of these new poets Benedikt 
Gröndal (1826-1907), Steingrimur Thorsteinsson (1831-1913), 
nd- Matthias Jochumsson (1835-1920) were outstanding. 
Gréndal was the most variously brilliant, producing lyric poetry 
uneven in quality but at its best controlled and powerful; many 

essays of individual charm and attractive pugnacity; two 

parable prose fantasies, Sagan af Heljarslddarorustu (“The 
Battle of Hel’s Field,” 1861) and Pórðar saga Geirmundaesonar 
(1891) ; and a witty autobiography, Dægradvöl (“Day-Spending”; 
publ, 1923). Thorsteinsson wrote many splendid nature poems, as 
well as several satirical epigrams, but his principal claim to remem- 
brance is as the translator of King Lear (1878) and A Thousand 
ond One Nights (1857-64). Jochumsson was the greatest of the 
three as a lyric poet, as may be seen from his Hallgrimur Pétursson 
(1874), and Grettisljóð (1897; on the Grettis Saga), and his hymn 
“Fadir andanna” (“Father of Spirits”). Some of his hymns are 
included in the Icelandic hymnbook compiled in 1945, and his 
“Lofsöngur” (“Hymn of Praise”), beginning “Ó Guð vors lands” 
(“0, God of our land”), is the Icelandic national anthem. He also 
made i translations of four of Shakespeare's plays and 
of Ibsen’s Brand. 

Grimur Thomsen (1820-96) was contemporary with, but not of, 
this poetic generation. Trained in a more austere school, his 
temper was harder and his verse more rugged. He drew inspira- 
tion from the hero who holds out against destructive forces, in 
such poems as Hemings flokkur Asldékssomar (“The Story of 

5 ,” 1885) and Sverrir konungur (“King 
Sverre,” 1890). 


The next generation produced three outstanding lyric poets. 
Erlingsson (1858-1914) was at his best in the small, 
delicate lyric, but in his later years began to show himself the 
master of a more powerful note, as in Aldaslagur (“Sound of the 
Ages,” 1911), and in his incomplete epic Eiðurinn (“The Oath,” 
1914). Einar Benediktsson (1864-1940) wrote in an ornate, 
Neoromantic style, sometimes too rich for its subject-matter; but 
was capable of greatness—as in “Í Disarholl” (“In the Hall of the 
Muses”). Stephan G. Stephansson (1853-1927), an expatriate 
farmer in Canada, was a more bitter poet, tinged with that adul- 
terated Brandesianism which passed for “realism” in Icelandic 
literature, but his Andvökur (“Night Watches,” 1909-38), re- 
veals a sensitive spirit and a consummate master of words. 

In the first half of the 20th century lyric poetry was dominated 
by two men: the traditionalist David Stefánsson (1895-1964), 
and the innovator Steinn Steinarr (pseudonym of Aðalsteinn Krist- 
mundsson, 1908-58), the first to explore successfully new poetic 
techniques, and so to open the way for a host of young writers. 
Stefánsson wrote with feeling and simplicity, and “Kirkja fyrir- 
uk Drak) cena to Be Found”) and “Svarti dauði” 
% ' place him among the great poets. -His tradi- 
tional approach is shared by Tómas Guðmundsson (1901— ) and 
Jón Helgason (1899- ), a scholar and philologist whose small 
book, Úr landsuðri (“From the South,” 1939; 2nd revised ed., 
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1948), at once established him in the ranks of outstanding p 
Steinn Steinarr introduced the techniques of vers libre into Tre, 
landic poetry in Rauður login brann (“The Red Flame Bama 
1934), and in this and subsequent books led the way into ney 
poetic fields, He was deeply influenced in technique by iad! 
realist movement (see SURREALISM), as was Þórbergur Pirani 
in prose (see below), and his nihilistic outlook is particularly re. 
flected in Ferd án fyrirheits (“Journey Without Promise,” 1942), 
Apart from these two main streams of tradition and innovatig ‘ 
stand two poets who, like Thomsen, possess rare ‘wit and humour: 
Örn Arnarson (pseudonym of Magnús Stefánsson, 18841942), 
whose Rimur af Oddi sterka (1938) and “Stjáni blái” displayithese 
gifts to a high degree; and Sigurður Ívarsson (1899-1937), whose 
two small volumes, Vjer brosum (“We Smile,” 1929) and Verki 
tala (“Works Speak,” 1930), have become classics, He 
Prose.The 19th century also saw a renaissance:in imaginative 
prose. Jón Thoroddsen (1818-68) wrote two novels that have 
acquired a position not incommensurate with that of the medieval 
sagas. Piltur og Stúlka (1850; trans. as Lad and Lass, 1890),and 
the incomplete Maður og kona (“Man and Woman,” 1876), are — 
distinguished in prose style, narrative skill, and witty and’percep- 
tive observation of peasant and small-town life. But prose writing 
did not really get under way until the late 1870s, when a group of 
young men who had been influenced by the theories of the Danish 
critic Georg Brandes (g.v.) began their literary ‘careers: Un: 
fortunately they had absorbed Brandes’ ideas in an uncritical and 
confused manner, and the result was a spate of introspective, self- 
pitying works, naively believed by their authors :to be “realis- 
tically” written, Of this kind are the tales of Gestur Pálsson — 
(1852-91), Jónas Jónasson (1856-1918), and the early works of 
Einar Kvaran (1859-1938), who, however, later showed that he 
was a novelist of skill and power. Wie g 
Thoroddsen’s real successors possessed his astringent wit and 
keen eye for character. Jén Trausti (pseudonym of U 
Magnússon, 1873-1918), Gunnar Gunnarsson (1839 -); and 
Guðmundur Hagalin (1898- ) all wrote with und 
of the interplay of passions against the stark background of Ice: 
landic rural life, and with precise delineation of human peculiari- 
ties. Trausti’s cycle Heiðarbýlið (“The Hill Farm,” 4 vol., 1908- 
12; including Halla, 1906); and Gunnarsson’s Kirkjan fjallinu 
(“The Church on the Mountain,” 1923-28; trans. in. Ships ond 
the Sky and The Night and the Dream, 1938), originally written 
in Danish, are epic narratives of the struggles of men living on tHe 
edge of the habitable world. i 
The outstanding modern prose writer is, undoubtedly, Halidi 
Laxness (g.v.; 1902- ), but, despite the quality of He 
he cannot be regarded as the father of a new movement, fori 
clearly part of the mainstream which derives from Thoro oe 
The writer who has broken away from this tradition 18 ¢ 
bergur Þórðarson (1889-), a fervent radical in politics © 
literature, whose writing is always egocentric, individuals ae 
acidly satirical, as in the essays Bréf til Láru (“Letters peri Tar 
1924), and the autobiographical fragment Ofvitinn ( most 
Too-Knowing,” 2 vol., 1940-41). Of younger writers e el 
distinguished are Olafur Jóhann Sigurðsson (1918- ); WhO Sin 
immediate success with his first novel, Skuggarm tion 
(“Shadows on the Farm,” 1936), and maintained his ref 
with several powerful novels and short stories; and Agot amit 
son (1917— ), who made an’ impressive debut with Y 1949). 
novel, Haninn galar tvisvar (“The Cock Crows Twice; wi 
Drama.—Icelandic drama may be said to have paced 
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(1899; Sword and Crozier, 1912), and Dansinn i H; i 
Dance at Hruni,” 1915), have failed to survive. kala ae 
wrote a number of plays, and his Lénhardur fógeti (performed 
1913; Governor Lenhard, 1936) is occasionally revived. 

The next generation saw the professional beginning of Icelandic 
drama. Johann Sigurjonsson (1880-1919), who wrote his plays 
in Danish and Icelandic, scored a success in Denmark (where 
while studying at Copenhagen, he decided to become a playwright) : 
with his Fjalla-Eyvindur (1911; Eyvind of the Hills, 1916), a 
powerful situation-drama based on a folk story about an 18th- 
century sheep-thief and his mistress; and followed it in 1915 with 
the even finer Galdra-Loftur (“Loftur the Sorcerer”; trans. as 
Loftur, 1939), a study of a destructive obsession, also based on an 
18th-century folktale. Guðmundur Kamban (1888-1945) gained 
ame abroad with Hadda-Padda (1914; trans. 1917), highly praised 
by Brandes, and remained an important figure in Scandinavian 
drama for the next quarter of a century. After Kamban, although 
several writers have attempted drama, only a few have produced 
plays of lasting value. The most notable are David Stefansson’s 
Gullna hliðið (1941; The Golden Gate) a folk-tale comedy of 
lyric charm; Jakob Jénsson’s Tyrkja-Gudda (1948); and Agnar 
Poérdarson’s satirical comedy of modern Reykjavik life, Kjarnorka 
og kvenhylli (“Nuclear Force and Female Popularity,” 1957). 

Folktales.—One fundamental aspect of Icelandic literature, the 
folktale, must be mentioned, for no other country has so large, so 
varied, and so influential a body as that assembled by the great 
19th-century collectors and folklorists, Gísli Konráðsson (1787- 
1877), Jon Árnason (1819-88), and Olafur Davidsson (1862- 
1903); and their successors, Finnur Sigmundsson (1894— ), 
Guðni Jónsson (1901- ), and-Jón Thorarensen (1902- ). 
Through the -activities of these enthusiasts there have survived 
such superb tales as Galdra-Loftur and “Djákninn 4 Myrká” (“The 
Verger of Myrká”). (B. S. BE.) 


BieLIocrapny.—General Studies: F. Jónsson, Den oldnorske og 
oldislandske litteraturs historie, 3 vol. (1894-1902; 2nd ed. 1920-24) ; 
F. Paasche, Norges og Islands litteratur indtil utgangen av middelalderen 
(1924) ; B. S. Newall, Edda and Saga (1931); J. Helgason, Norrön Lit- 
teraturhistorie (1934); S. Nordal, Íslenzk menning, vol. i (1942); J. 
de Vries, Altnordische Literaturgeschichte, 2 vol. (1941-42) ; G. Tur- 
ville-Petre, The Heroic Age of Scandinavia (1951), Origins of Icelandic 
Literature (1953), Myth and Religion of the North (1964); S. Ei- 
narsson, A History of Icelandic Literature (1957); E. Ó. Sveinsson, 
Íslenzkar Bókmenntir t Fornöld (1962); H. Hermannsson et al, (ed.), 
Islandica, vol. i-xxxix (1908-58). F 

Early Poetry: W. P. Ker, Epic and Romance (1897; 2nd ed. 1908) ; 
H. M. Chadwick, The Heroic Age (1912) ; A. Olrik, The Heroic Legends 
of Denmark, trans. by L. M. Hollander (1919) ; B. S. Phillpotts, The 
Elder Edda and Ancient Scandinavian Drama (1920) ; A. Heusler, 
Deutsche Versgeschichte, vol, i (1925), Die altgermanische Dine 
(1924; 2nd ed. 1941); J. de Vries, De Skaldenkenningen met mytho- 
logischen Inhoud (1934); J. Helgason, Litteratur-historie B (Norge 
og Island), Nordisk Kultur (1953) ; Voluspa, ed. by S. Nordal (2nd ed. 
1952, trans. by B. S. Benedikz and J.S. McKinnell, 1968). a: 

Early Prose: A. Heusler, Die Anfänge der isländischen Saga (19 i 
K. Liestél, The Origin of the Icelandic Family Sagas (1930) ; S. Noas 
Hrajnkatla (1940; trans. 1958), Litteratur-historie (Norge og Is and), 
Nordisk Kultur, VIII B (1953); E. Ó. Sveinsson, The Ate Hi La 
Sturlungs, trans. by J. Hannesson (1953), Dating the Has a ae ‘i 
trans. by G. Turville-Petre = T, M. Andersson, The Pro! 
Icelandic Saga Origins (1964). ak j 

Postclassical Period: J. Thorkelsson, Om digtningen pa Teapa ast 
15. og 16. Arhundrede (1888) ; P. E. Olason, Menn og rit E Saa 
taaldarinnar á Íslandi ( MDO Ss. AO ee rarbé 
1900 (1924); M. Schlauch, Romance m tc 34). F 

Moda paa S. Einarsson, History of Icelandic Prose isto 
History of Icelandic Poets, 1801 
Íslandi (1943); H. 
Den store vävaren 


1800-1940 (1948); R. Beck, of 
(1950); S. J. Porsteinsson, Upphaf leikritunar á 
Toldberg, Jóhann Sigurjónsson (1965) ; P. Hallberg, 


Saga-Bibliothek, 18 vl 
if exts 
(1892-1929) ; Nelson’s Lee hes y 


(with translations, 


6 vol. (1891-1905). r 
poems include The Saga of Grettir the Strong, vih e G. W. 
Reti Foote (1966), The Story of Burnt Njal, . by ‘2 

asent (1861), new ed. ee} 
Petre (1987), The Laxdæla Saga (1925; rev. ed. 1966), ee oY 
Hrolf ee ea rev. ed. 1966), The Saga of aenar y 
ed. 1966), Heimskringla: Pt. I, The Olaf Sagas, 2 vol. ` 
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1964), Pt. II, Sagas of the Norse Kings (rev. ed. 1960), all in Every- 
man’s Library; King Harald’s Saga, Njals Saga, and The Vinland 
Sagas, trans. by M. Magnússon and H, Pálsson (1966); The Prose 
Edda: Tales from Norse Mythology, trans. by J. I. Young (1966) ; 
Orkneyinga Saga (1938); Four Icelandic Sagas (1935), Eric the Red 
and Other Icelandic Sagas, World’s Classics (1961), trans. by G. Jones; 
The Life of Gudmund the Good, Bishop of Hólar, trans, by G. Tur- 
ville-Petre and E. S, Olszewska (1942); Lilja, ed, and trans, by 
E. Magnússon (1870) ; Icelandic Meditations on the Passion: Selections 
from .. . Hallgrim Pétursson, trans. by C. V. Pilcher (1923); The 
Book of the Icelanders, ed. and trans. by H. Hermannsson (1930), 
Collections and anthologies include Anglo-Saxon and Norse Poems 
(1922) ; Old Norse Poems (1936) ; The Skalds (1945); The Saga of the 
Volsungs and the Saga of Ragnar Ladbrok (1930). Translations of 
modern literature are in Icelandic Lyrics (1930), and Icelandic Poems 
and Stories (1943), ed. by R. Beck; Twentieth-Century Scandinavian 
Poetry, 1900-50 (1950), ed. by M. S. Allwood (Icelandic section ed. by 
S. Einarsson) ; Odes and Echoes, trans, by P. Bjarnason (1954). 

Folktales: Icelandic Legends, collected by J. Arnason, trans. by G, E. 
Powell and E. Magnússon, 2 vol, (1864-66). 

For other translations of the Poetic Edda, the Prose Edda, and other 
works by Snorri Sturluson, see Eppa; SNORRI STURLUSON. 

Bibliographies: In Islandica (1908-58); L. M. Hollander, A Bibli- 
ography of Skaldic Studies (1958) ; H. Hermannsson, Catalogue of the 
Icelandic Collection Bequeathed by Willard Fiske, 3 vol. O); 
Árbók 


Ritaukasajn Landsbókasajnsins (1887-1943), continued in 
Landsbókasajnsins (1944— ), the Icelandic national bibliography 
from 1866. (G. T.-P.; B. S. Be.) 


ICELAND MOSS, a lichen (Cetraria islandica) of erect, 
loosely tufted habit, called moss because in common speech lichens 
were formerly known as mosses. It varies from deep brown to pale 
chestnut colour, rarely grayish-white. It grows to a height of 
from three to four inches, the 
branches being trough-shaped to 
strap-shaped, forking into flat- 
tened lobes fringed with short 
hairs bearing the male organs. 
The female organs are borne on 
the margins, usually at the tips 
of the lobes. It grows in alpine 
areas of mountains of the north- 
ern hemisphere, reaching the Alps 
in Europe, the Appalachians in 
North Carolina and Tennessce 
and the Rocky mountains in 
Colorado. It is common on the lava slopes and plains of Iceland, 
whence its name. A narrower variety grows in gravelly soils of the 
coastal plain of eastern and southern New England. 

A brown dye is sometimes extracted from it. The food proc- 
essed from it in northern Europe is a light gray substance, resem- 
bling gelatin, with a slightly bitter taste, It contains about 70% 
lichenin or lichen starch, isomeric with common starch. 

See also LICHENS. (C. W. De.) 

ICE MANUFACTURE: see REFRIGERATION, 

ICENI, a British tribe that occupied what is now Norfolk 
and Suffolk. After the death of their king Prasutagus in A.D, 60 
the Romans annexed their territory, causing the revolt of Boadicea 
(q.v.). When the tribe was conquered, it wa severely punished, 
but became eventually a small tribal community with capital at 
Venta Icenorum (now Caister St. Edmund in Norfolk), 

(1. A, Ro.) 

ICE PLANT, the popular name for Mesembryanthemum (or 
Cryophytum) crystallinum (family Aizoaceae); a hardy annual 
most effective for rockwork in mild climates. It isa low-growing, 
spreading, herbaceous plant with the fleshy stem and leaves cov- 
ered with large glittering papillae which give it the appearance of 
being coated with ice, It isa ‘dry-country plant, a native of 
Greece and other parts of the Mediterranean region, the Canary 
Islands, south Africa and widely naturalized in California, Me- 
sembryanthemum is a large genus (containing ee oe had 
species) of erect or prostrate fleshy herbs or low Po "i maniy 
natives of south Africa, and rarely hardy in the British Isl es or Be 
northeastern United States, where they are mostly grown aya 
house plants. They bear ee ED Sen o ers 
with many petals inserted in the ca y: m) AD da hits 

7 variable in shape, and often have spiny ngi y 
2 the arini They are essentially sun-loving plants. The best 
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known member of the genus is M. cordifolium variegatum, with 
pata green and silvery leaves and bright rosy-purple 
lowers. 

Ice plant is extensively used for edging flower beds and borders 
during the summer months. ‘Three other species grow on the coast 
of California, the sea fig or heach apple (M. aequilaterum), with 
thick, three-sided leaves; the small-leaved fig marigold (M. 
nodiflorum); and also the Hottentot fig (M. edule), all of south 
Africa. The last species yields fleshy, edible fruit and is cultivated 
as a sand-dune binder along the coast near Los Angeles. 

ICE SKATING, a means of self-propelled locomotion over 
ice on steel blades fastened to the bottoms of shoes. This article, 
after a general historical consideration of skating, skate design, 
rinks and ice shows, has separate sections on figure skating and 
speed skating and finally a section on skate sailing. 

Early History.—From frequent allusions to skating in ancient 
Scandinavian literature, runic antiquaries and other historians 
assign to skating an antiquity dating back at least to the 8th cen- 
tury. ‘The present-day skate may have had its origin in the primi- 
tive Norse snowshoe made of wood, but the earliest known skate 
is that of the bone runner, Made of cow bones and sometimes of 
the bones of reindeer, sheep or other large animals, these bones 
were ground down and shaped until they presented a flat traveling 
surface. They were bound to the feet with thongs. The earliest 
dated example is that found at Bjorko, Swed., a town which flour- 
ished between the 8th and roth centuries, A specimen of an an- 
cient skate 11 in. in length was exhibited in 1841 to the London 
Society of Antiquaries and described as “formed of the bone of 
some animal, made smooth on one side, with a hole at one extremity 

a cord to fasten it to the shoe.” This relic was found in the 
boggy soil in Moorfields. Samples of ancient bones giving evi- 
dence of having been used as skates may be seen in the British 
museum, in the museums of Cambridge, Edinburgh and York and 

o at Guildhall. Examples of the bone skate have also been 

und in Norway, Denmark, Scotland, Iceland, the Netherlands, 

Switzerland. 


-The modern Dutch word schaats, from which is derived the Eng- 
lish word “skates,” is at least as old as 1573. The earliest mention 
of the word in its present sense is found in Henry Hexham's 
A Copious English and Netherduytch Dictionarie, published in 
1648, which refers to “Skates, which slide upon the ice in Holland.” 
In the vocabulary of the Moravian educator Johann Comenius 
(1592-1670), Orbis sensualium pictus (1658), wooden skates shod 
with iron are called Scrickshoes, from the German, and in the 
print at the head of the section in that work they are represented 
as being quite long and with great curls of iron at the toes. 

From the days of the Icelandic tales of the Elder Edda the 
early history of skating can be traced by means of casual refer- 
ence to it in literature. Some contrivance for gliding over the 
ice was common in England in the rth century, for William 
Fitzstephen’s Description of the City of London states, “When 
the great fenne or moore (which watereth the walls of the citie on 
the North side) is frozen many young men play on the ice . . . 
some striding as wide as they may doe slide swiftlie; and some 
tye bones to their feete and under their heels, and shoving them- 
selves with a little picked staffe doe slide as swiftlie as a bird 
flycth in the air or an arrow out of a cross-bow.” Other references 
are found in the 14th-century Scandinavian saga Fornmanna Sogur. 
In Historia de Gentibus Septentrionalibus (1555) Archbishop 
Olaus Magnus wrote: “they race swiftly upon the slippery ice, 
having a plain polished iron or plain Deers or Sheep bones, mainly 
the shank bones that are naturally slippery by reason of their in- 
bred fatness, and are a foot in length, fastened at the bottom of 
their feet.” Among later writers who made mention of skating 
were Samuel Pepys, who first mentioned skating as an art, and 
John Evelyn, both of whom wrote in their separate diaries of 
‘watching ice skaters in St: James’s park, London, on the same 
day, Dec. t, 1662. Commenting on the origin of skating, Charles 
Dickens wrote in an essay dated March 18, 1876, “It is curious 
to note that skating is almost unknown in Russia among the 
people, and is of entirely foreign and recent introduction.” How- 
ever, bone skates made from walrus teeth have been found in 
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Siberia and are in the National Museum of Ethnology at 
Neth. A 
Skating is widely recorded in art. One of the earliest á 
pictures of skating and a bladed skate is a woodcut dated raag. 
illustrating the skating accident which befell St, Lidwina’ p 
Lydwina, patron saint of skaters, in the year 1396, Pieter 
Brueghel the Elder, in the 16th century, pictured skaters in strik- 
ing action in various works and other artists from many lands 
have immortalized skating. One of the world’s first Christmas 
cards, designed by 16-year-old William Maw Egley, Jr., appren- 
tice to a London engraver, in the 1840s, included a skating scene. 
A number of countries have honoured skating with special postage 
stamp issues, among these being Germany, Hungary, the Nether- 
lands, Rumania, Russia, Norway and Japan, et 
Skate Design.—It is not known when the metal runner wasin- 
troduced, but early Dutch prints show the metal skate as having an 
extremely wide traveling surface. Until the middle of the roth — 
century the metal portion of the skate was fastened:to/a wooden 
base or footplate and the whole of the skate was fastened to the 
foot with leather thongs or straps. Improvement in skate design 
began in the 1800s with many ideas being patented, every effort 
being made by the inventor for security in attachment. One‘of 
the best developments was that of the Barney and Berry Co. of 
Springfield, Mass., which appeared in the early 1860s and which 
utilized screw clamps, fastening the skate to the welt of the sole 
and heel of the shoe. Another ingenious arrangement of this time 
was the Acme clamp skate from Halifax, N.S. The final and most 
satisfactory development in the securing of the skate to the shoe 
was simply to attach them permanently with screws, a method in 
continued use. 7 
There were many experiments in the development of the blade 
of the skate, especially during the period 1830-80. Henry Boswell 
of Oxford designed an improved skate in 1837 which eliminated 
the projecting toe and had an elongated, rounded heel especially 
for figure skating, A major improvement was made in 1850 When — 
E. W. Bushnell of Philadelphia introduced the all-steel skate, which 
eliminated the cumbersome wooden footplates and proved uni- 
versally popular. The main developments in the figure skate after 
1900 were the addition of sawlike teeth placed at the toe, enabling 
the skater to obtain better purchase in the ice when doing certain 
jumps, and the innovation of the ‘closed-toe” blade of one-piece 
steel, manufactured in't9r4 by John E. Strauss of St. Paul, Minn, 
The Strauss design gave added strength to the skate and permitt 
a much lighter-weight blade. i aped 
An average figure-skating blade is s'y in. wide and is sha 
with a curvature approximating that of a circle having & ate 
radius, The blade is hollow ground when sharpened, emphasing 
the two edges of each skate, The hockey skate is also re 
hollow grinding which allows better purchase in the ice. The 
skate uses a thinner blade and it is sharpened with a flat suf 
and a very long radius affording the racer a longer stroke. 
popular length of the outdoor racing skate is 16 to 17 va 
the skate cups which hold the blade to the footplece si Ja 
the ice, For indoor racing the cups are heightened, the left 
shortened to about rs in. and the skates set far over to 15r ik 
of the shoes to allow for the sharper turns. + ang the de 
Rinks.—The invention of mechanical refrigeration ar const 
velopment of refrigerated ice rinks started the transforma 
ice skating from a seasonal pastime to a major sport itn 
the eminently practical skate on its way to theatrical i ohn Gam- 
The world’s first mechanically refrigerated rink ile in 1876 
gee’s “Glaciarium” in Kingsroad, Chelsea, London, pg 4 fy 
It was a studio-type room with an ice surface 4° i running 
frozen by means of a mixture of glycerin’ ani Fuk roze 
through copper pipes, chilled by ether. The first a 
rink in the United States was installed in the old M 
Garden, New York city, in 1879 by Thomas 
a surface of 6,000 sq.ft. In 1889 a huge ou ese, _ othe 
in Paris, running the full length of the Rue Pere) pein 
early rinks were opened in Glasgow, Frankfurt am rgh: The 
Southampton, San Francisco, Baltimore and agent palf of 
popularity of these rinks grew steadily and in the 
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the 20th century there were more than 200 mechanically refrig- 
erated ice arenas in the U.S., more than 200 in Canada, about 30 
in Great Britain and many others throughout the world, 

These ice arenas, many with large seating capacities, not only 
gave impetus to skating as a recreation and participant sport but 
they were also a major factor in establishing ice-show productions 
as leaders in spectator entertainment. 

Ice Shows.—The professional skating spectacles, an outgrowth 

of the amateur ice carnivals, combined the colourful movement of 
huge casts of skaters with all the arts of the theatre—brilliant 
lighting, gorgeous costumes, special music and direction—and by 
the second half of the 2oth century were established as among 
the most popular forms of entertainment. International tours were 
arranged, including the major cities of the world. One of the 
pioneer shows, the “Ice Follies,” first produced in 1936 by Oscar 
Johnson, Edward Shipstad and Roy Shipstad, played to more than 
40,000,000 people in 20 years. A trade publication, the World 
Ice Skating Guide, estimated that 11,000,000 people attended 
skating shows in Canada and the U.S. alone during one year in 
the mid-rgsos, and paid more than $22,000,000 for admissions, 
Other prominent American shows of the 1950s were “Ice Capades,” 
produced by John H. Harris; the “Hollywood Ice Review,” pro- 
duced by Arthur M. Wirtz; “Sonja Henie Ice Revue,” produced 
by the Norwegian star, Sonja Henie; and “Holiday on Ice Shows,” 
produced by Morris Chalfen, Emery Gilbert and George Tyson. 
The last were presented on ingenious mobile rinks, complete with 
refrigeration equipment, which could be transported anywhere in 
the world and set up indoors or out of doors. In a single year this 
company had seven separate full-scale productions playing in five 
continents at one time—North and South America, Europe, Asia 
and Africa, 
Leading producers of skating spectacles in Great Britain were 
Sir Arthur Elvin, Gerald Palmer and Claude Langdon. Elaborate 
pantomimes with stories portrayed on ice were tremendously popu- 
lar throughout Great Britain. 

One of the earliest experiments in ice-show production, staged 
at the huge Hippodrome theatre in New York city in 1915, featured 
the German ice ballerina Charlotte (Oelschlagel) and an ice ballet 
imported from Berlin, Called “Flirting in St. Moritz,” the show 
created a skating furore in New York and ran for 300 days, insti- 
gating the production of the first skating motion picture ever made, 
“The Frozen Warning,” released in 1916 and starring Charlotte. 
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History.—Figure skating is one of the most scientific of all 
sports, and the most artistic division of skating. It is also the 
most difficult, requiring skill in plain skating, both forward and 
backward, a high degree of body control and assiduous practice. 
The first comprehensive written treatment of figure skating seems 
to be A Treatise of Skating by Capt. Robert Jones, published 
in London in 1772. Other early textbooks on the sport are The 
Art of Skating by Cyclos (George Anderson), published in 1830, 
and “The Skaters Manual,” 1831. f 

Soon after the discovery that inside and outside edges and ele- 
mentary figure-three turns could easily be done with the steel 
skate, it was found that turns could be made in the opposite direc- 
tion or counter to the simple three turn. Combinations of jaron 
turns naturally developed, and these turns became increasingly 
more difficult; the style or the manner 1n which these turns were 
made was standardized, and when the. course of mien sig 
became general, competitions were organized, (See School Fig- 
ures, below.) 
ae figure skating T c 

e reyohaionan AA “father of figure skating,” 


Haines, known as the 0 

skating a freedom of movement which it had not formerly pos- 
sessed. He was born in New York city and first came into gopa 
nence in the 1860s. A ballet master, Haines combined s mce 
movements with his skating, 4 novelty in America weet ne 
skating was executed in a stiff and rigid style, and gave exhibi = 
throughout the eastern states and Canada, After winning ty 


American championship he left for 


a tour of Europe in 1865. His 
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first appearances in England were not successful; Londoners, like 
New Yorkers, preferred their own cramped manner to the sensa- 
tional routines of Haines, It was not until he went to Stockholm 
in 1866 that his art was fully appreciated and he began a triumphal 
tour across Europe. In Vienna he was an instantaneous success 
and there he taught the Viennese to waltz on ice, which resulted 
in the founding of the Vienna School of Skating, After rr years 
abroad Haines planned to return to America but, traveling by sled 
from St. Petersburg to Stockholm, he contracted pneumonia and 
died in Finland in Jan. 1876. 

The lack of appreciation of Haines in the U.S, and Great Britain 
was the result of the styles of skating then in vogue. Figures were 
accomplished by ungainly twisting of the body, together with much 
kicking of the nonskating leg. 

At the continental winter resorts, in Great Britain and to some 
extent in Canada, a form of figure skating known as the “English” 
style was popular until the early 1900s. Various modifications of 
the style were known by other names but the essential features 
were identical. A branch of this form of skating was the hand-in- 
hand or “combined” style, in which more than one skater took 
part, usually four and sometimes six or eight. A member of the 
group was appointed “caller” and it was his duty to call out to the 
others moves which the group did simultaneously. Interesting 
patterns were thus performed. 

Out of these various styles of skating there developed at the 
beginning of the 2oth century the international style, which be- 
came popular and is followed the world over. Irving Brokaw, 
champion of America in 1906, brought the international method 
of skating back to the U.S. on his return from a European tour in 
1908, Although but little remains of the previously mentioned 
forms of skating they cannot be easily dismissed, since the present 
form of skating has its foundations in their essentials and in those 
set down by Haines. 

The development of figure skating from an obscure form of 
competition in the early 1900s to a major sport was largely the 
result of control organizations such as the Internationale Eislauf- 
Vereinigung (I.E.V.; International Skating union) of Europe, 
the National Skating Association of Great Britain (organized in 
1879), the United States Figure Skating association (U,S.F.S.A.; 
1921), the Canadian Figure Skating association, and other amateur 
groups and clubs. The I.E.V., founded July 23, 1892, at Scheve- 
ningen, Neth., is the governing body over skating throughout the 
world. The principal aim of the control organization is to improve 
and advance figure skating, to provide standards, to prescribe tests 
and rules for the holding of competitions and generally to take all 
steps necessary to regulate figure skating through its membership 
clubs. 

The Edinburgh Skating club, instituted in 1642, is the oldest 
skating club in the world, The Skating Club of London and the 
Glasgow Skating club were both formed in 1830, A steady increase 
of interest in the sport has been shown in the U.S. and Canada, 
especially since the 1930s. The U.S.F.S.A. had 120 member clubs 
in the second half of the 2oth century. Organized in 1849, the 
Philadelphia Skating Club and Humane society is the oldest skat- 
ing club in the U.S. Other early groups are the Skating Club of 
New York (1863) and the Skating Club of Boston (1912). The 
Canadian Figure Skating association had over 150 member clubs 
in the 1960s, including the historic Minto Skating Club of Ottawa 
and the Toronto Skating club, auth 

Divisions —What is broadly called figure skating is divided 
into various divisions; these are school figures, free skating, danc- 
ing, pairs and fours. In competition, the event for ARER 
consists of two sections, the prescribed school figures and free 
skating, or optional routine for a specified number of minutes. 

School Figures—The elements of school figures are simple 


curves or turns, which 


are done in the direction of motion, and 
the so-called forced turns, which are done against the direction 
of motion. There are 


four directions in which the skate may go: 
outside edge, both forward and backward, th 


e inside edge, also 
forward and backward. Skated first on the right and then on the 
left skate to form full cir 


cles, these simple curves become the 
fundamental figure eights. A combination of these circles becomes 
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SEATING ASSOCIATION, HOLDERS OF THE COrTHENT 

FIG. 1.——-SCHOOL FIGURES: (1) CIRCLE EIGHT; (2) CHANGES OF EDGE; (3) 
LOOPS; (4) DOUBLE THREES; (5) ROCKERS; (6) THREES; (7) COUNTERS 
AND (8) BRACKETS 
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the changes of edge. Following in difficulty are threes, double 
threes, loops, brackets, counters and rockers. (See fig. 1.) Ad- 
vanced figures are the so-called one-foot figures in which the full 
figure-eight form is done on the same skate instead of making a 
transitional change of feet at the point of start, as is done in the 
elementary figure eights. 

‘There are 69 possible combinations of figures as officially desig- 
nated by the I.E.V. Each figure is given a factor value from one 
to five, according to difficulty. The fundamental eights, for exam- 


ple ( the inside back eight), have factor values of one, while 
the back nge-loops and the back bracket-change-brackets 
have factor values of five. 


Definite rules have been set down concerning the correct trac- 
ings of school figures on the ice. For example, both circles of the 
eight should be of equal size when divided by the transverse axis; 
there should be a symmetrical grouping of the individual parts of 
the figures about the axes; figures should be skated on the specified 
edge of the skate without changes of edge or flat edges, except, of 
course, when the figure calls for a change of edge, (See fig. 2.) 
Three turns, brackets, rockers and counters should be made with- 


should be placed on the long axes. 

There are also definite rules 
for the body positions of the 
skater while performing the fg- 
ures. The body should be erect, 
without bending at the hips; 
there should be a moderate bend- 
ing of the skating knee; the head 
should be held erect and the 
skater should not look at the ice. 
The free foot. (nonskating leg) 
should have the toe of the foot 
turned downward and outward 
with the free knee slightly bent; 
the free foot is generally held 
behind the tracing foot. The 
arms should hang down easily 
but without raising the elbows or 
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FAOU MARIRE: V. OWEN, “THE FUN OF FIGERE SEATING," ILLOŠTAATED BY POPERT MISER; REPRODUCED PY PEEMISSIO! 
FIG. 2.—EXECUTION OF OUTSIDE FORWARD EIGHT. A VARIATION OF CIRCLE EIGHT (See F 
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hands far from the body. Everything violent, angular or siii 
to be avoided. There should be no strong effort and the i a 
sion should be given that the skating is executed with ene” 

Free Skating—The second section of the singles events is fi 

u ree 
skating. Generally speaking it is a “free” adaption of the vario 
parts of the circles and the turns which make up school 
and is skated to music. The design of a free-skatin, 

g program must 
be a varied one and should include spirals (exaggerated edges), 
dance steps, connecting moves, jumps and spins, Jumps are an 
important element in a program, They are leaps off the ice “ 
from a half turn to triple turns in the air. Many of the j 
named after their originators, for example, the Salchow, the Paul 
sen, the Boeckl, the Pat Low (also known as the Walley) and the 
Lutz. Others are the three jump, the loop, the counter (named | 
after school figures) and the flip. Spins are another element; some | 
of these are the flat-foot spin, the toe scratch, the Haines and the 
arabesque, which is also called the camel spin, A pair: skating 
program is very similar to the singles program in its content and 
construction. An important element in this branch, besides the 
jumps, spins and dance steps, is the lift. In this move the man 
lifts his woman partner in the air while skating... Many. daring 
and exciting lifts have been devised. Fours consists of two men 
and two women, and is skated as pairs and as a group. Jumps, 
spins, lifts, pair and group moves comprise the program, 

Dancing. —Although ice dancing has been known, for «many 
years, it became, after the 1930s, by far the most popular branch 
of the sport. Unlike ballroom dancing, in which steps may be 
improvised, ice dancing is skated in set patterns and with set steps 
which never vary. The steps are, as in {ree skating, based on parts 
of circles, The three turn is mostly used with, an occasional 
bracket, rocker or counter, 

Competitions.—Although the actual school figures to be skated 
in a singles competition are not known to the competitor until 15 
minutes before the event, they are drawn by lot froma larger 
group, which is usually made known at some previous date, ‘There 
must be an odd number of judges, no two of whom may be from 
the same club, city or country, depending upon whether, the com- 
petition is local, national or international. When each asain 
completed a particular figure, it is given a mark by each judge in- 
dependently and represents his numerical opinion as to its 
The correctness of the shape of the figure, the turn, triple, ree 
tition, the largeness of the figure and the form with which the figure 
is skated are the factors upon which judgment is made. The free- 
skating program is given two marks, one for content, or ee 
skater has done, and the other for performance, or the mannet 
which the skating was done. The pairs, fours and dance compe 
titions are judged ina similar manner except, of course, 
are no school figures skated. 

The first amateur women’s world champion was sl 
of England, who held the title for the years 1906-07. Pi 
Fuchs of Germany won the first world championship tor 
(2896). European skaters held a tight grasp on all the. wo 
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titles until Barbara Ann Scott of Canada triumphed in 

first time a world figure-skating championship ‘had ene 
The men’s world title went to America for the first time when 
Richard T. Button of the U.S. won the championship in 1948. 
Button was one of the great modern-day skaters and held all the 
major championships from 1948 to 1952. Tenley Albright 
Newton Center, Mass., who won the Olympic title in 1956 and 
the world’s in 1953 and 1955, was the first U.S. woman to win the 
Olympic championship. (For winners in Olympic competition 
see OLYMPIC GAMES.) 

Great Britain dominated the dance championships of the world 
in the second half of the 20th century with such superb teams as 
Lawrence Demmy and Jean Westwood; Paul Thomas and Pamela 
Weight; and Courtney Jones and June Markham. Robert Paul 
and Barbara Wagner of Canada, always famous for magnificent 
pair skating teams, won the 1957 world pair title. Among the 
great pair skating combinations of the world was Canada’s Mont- 
gomery Wilson and his sister, Constance Wilson Samuel, in the 
1930s, both of whom also held many major singles titles. 

The most celebrated figure-skating champion of all time was 
Sonja Henie, who at ten years of age won the national champion- 
ship of Norway. Henie was three times Olympic champion and 
ten times world champion. She turned professional in 1936 and 
skated in personal appearances before millions throughout the U.S., 
Canada, Europe and South America, producing many of her own 
shows, and she starred in many motion pictures. 


SPEED SKATING 


History.—Of the earliest skating races no records have been 
kept. That racing was a popular pastime in the Netherlands 
earlier than the 17th century is proved by numerous paintings 
depicting racing scenes. Women’s races took place as early as 
1805 at Leeuwarden. Keen interest in ice racing was evidenced 
in England from the early 1800s, especially in the fens or marshy 
section of the country, The first recorded skating match in Eng- 
land was that in which Youngs of Mepal beat Thomson of 
Wimblingdon, both men from the fens, in the year 1814. In 
Jan. 1823, according to the Annals of Sporting, the first amateur 
match took place between teams of six gentlemen from March 
and Chatteris, Drake of Chatteris finishing first. In the 1850s the 
celebrated Smart family entered the racing scene, with William 
(“Turkey”) Smart defeating Larmen Register in 1854 and re- 
taining the championship for more than a decade. His nephew, 
George (“Fish”) Smart, won the championship in 1878 and held 
it until 1889, only to relinquish it to his younger brother, James. 
The first amateur championship of England was held in 1880 at 
Hendon by the newly formed National Skating association and 
won by F. Norman, a fens skater. 7 4 

Speed skating was tremendously popular in northern sections of 
the United States and Canada. Charles June was considered the 
best U.S. skater for 1838 and many years thereafter, and his 
place of residence, Newburgh, N.Y., on the Hudson river, became 
the headquarters of U.S. ice racing. This city also is the birth- 
place of the Donoghue family, who may be called the Smarts of 
America, The most noted members of this family were T. Dono- 
ghue and his two sons, Tim and Joseph F. Donoghue, each in his 


day the fastest skater in the world. ; : 

J. F. Donoghue went to the Netherlands in 1889 to compete in 
the Amsterdam races and won the two-mile event, defeating among 
others the celebrated Russian flyer Alex von Panschin. In 1891 
he again competed in the great international races at Amsterdam 
and on Jan, 6 and 7 won all four events on the program, earning 
him the title of champion of the world. jak: Donoghue was the 
first American to skate one mile under three minutes, his time 


being 2 min. 59 sec. 

The fama ea bao figure skater Axel Paulsen was y 
one of the fastest racers of his day. He competed in some 0: 
the great American races and in 1884 he won most of the races 
he entered, first in New York, then in Milwaukee and Washington, 


S of the most 
Norval Baptie, world champion 1905-07, was one s 
colourful skaters of all time. Born at Bathgate, N.D., Baptie 
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was a champion racer, renowned exhibition skater on racing blades 
and on figure skates and a leading instructor of the sport. 

The Stroke.—In speed skating the blade, when planted on the 
ice with weight upon it, describes a nearly straight line. When 
stroking, the last few feet only curve slightly outward as the 
skate leaves the ice. The length of stroke has tended to diminish 
since the days of the 12-18 yd. stride attributed to the old Eng- 
lish champion William Smart on the fen “runners.” The modern 
racing stroke rarely exceeds ro yd., and is usually 6 or 7. Par- 
ticular instances vary with conditions of ice, etc., but at St. Peters- 
burg, in 1896, Eden’s stroke in the 10,000-m. race averaged about 
74 yd., that of Peder Oestlund at Davos, in 1900, the same (for 
one lap it was 8 yd.). 

J. F. Donoghue’s stroke in 1891 was computed at about 9 yd. 
Irving Jaffee, U.S., former Olympic champion, had a powerful 
8-yd. stroke in some of his races. Clas Thunberg of Finland, 
world amateur champion 1923-25-28-29-31, had a tremendous 
274-ft. stroke. He visited the U.S. in 1926 and in two races at 
Madison Square Garden in New York city was soundly beaten by 
Joe Moore, New York city, due in large measure to the fact that 
his stroke was far too long for the small indoor track and he could 
not negotiate the turns. 

Later in the same year, on outdoor tracks, the “Flying Finn” set 
two U.S. records which had not been broken by the second half of 
the 2oth century. 

Courses.—The international system of ice racing involves a 
course with straight sides and curved ends of such a radius that 
no slackening of speed is necessary. The competitors race two at 
a time on a double track, and the time test is used. Each skater 
must keep his own course, to prevent either from using the other 
as pacemaker or windshield. The advantage of inner curve on a 
continental course is given alternately and a space left open be- 
tween the tracks at one point for the skaters to cross. The official 
LE.V. track measures 400 m.; the official U.S. outdoor track is 
6 laps to the mile. 

Form.—Competitive speed skating requires skill, strength, 
muscular co-ordination and great stamina, The body should be 
poised so that the centre of balance is in the hips. At racing pace 
the body should follow an imaginary straight line, The stroke 
should be kept as straight as possible, for swaying widely from 
side to side results in loss of momentum. To obtain the most ef- 
fective stroke with minimum effort, the skater must lean forward 
from the waist and bend the knees. The force of the leg drive 
is directed forward, not upward; the push should be made toward 
the side, not backward; and the push is from the centre of the 


blade, not from the toe. 
For winners in Olympic competitions, see OLYMPIC GAMES. 


SKATE SAILING 


Skate sailing is the sport of moving over the ice on skates pro- 
pelled by the wind. It is probable that skate sailing originated 
in the Scandinavian countries and was practised in some form 
or another almost immediately after the invention of the skate. 
One of the first skate-sailing organizations was the “Ice-Skate 
Sailing club” formed in Stockholm in roor. The sport was taken 
up by members of the London Skating club in England in the 1890s 
and was introduced to North America in the early 1900s, The 
Skate Sailing Association of America, governing body over the 
sport in the United States, was organized in 1922. h í 

The modern skate sail, generally rectangular or triangular in 
shape, has approximately 50 to 6o sq.ft. of area. The Skate Sail- 
ing Association of America recommends that the sail be perfectly 
flat and stretched to drumhead tightness. The spars and rigging 
should be moderately light, yet strong and as simple as possible 
so that they can be handled easily in cold, windy weather. In sail- 
ing, the skate sail is always carried on the windward shoulder, 
that is, between the sailor and the wind. The sail material FR 
be a good grade of sheeting or unbleached muslin but for aa 
results should be a nonporous, lightweight sailcloth, balloon si 
or nylon. Long, tubular racing skates 16 to 18 in. in length are 


isin how to skate sail on the ice before and against the 
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wind requires only a basic proficiency in skating, for the sail gives 
added stability and bears much of the sailor's weight. Speeds up 
to 55 m.p.h. have been reported. 

BraviograrHy.—W. R. Boeckl, Willy Boeckl on Figure Skating 
(1937) ; Sonja Henie, Wings on My Feet (1940); Robert Dench and 
Rosemarie Stewart, Pair Skating and on Ice (1943); Paul von 
Gassner, Figure and Dance Skating (1949) ; Dick Button, Dick Button 
on Skates (1955) ; Barbara Ann Scott and Michael Kirby, Skating for 
Beginners (1953); Gustave Lussi and Maurice Richards, Champion- 
ship Figure Skating (1951); T. D. Richardson, Ice Skating (1956); 
R. C, Jefferson, Skate ing (1957); Skate Sailing Association of 
America, Practical Suggestions for Making and Using Skate Sails 
(1930) ; W. Van B. Claussen, Et ition of Skate Sailing (1925); E. Van 
der Weyden, Instructions to Young Skaters (1957); N. Brown, Ice- 
Skating (1959); Skating; World Ice Skating Guide; The Skater; The 

kating Times, (A. R.G) 

I-CH’ANG, a port of China on the north bank of the Yangtze 
river in western Hupeh province. Although a relatively small 
town, with about (1953) 73,300 inhabitants, it plays an impor- 
tant economic role in the trade of Szechwan province and the 
Yangtze valley. In 1958 it was one of five municipalities in Hupeh 
under direct provincial administration, as well as being the seat 
of eight districts forming a special ch’ii (region). Ten miles above 
the port begins the rugged country through which the Yangtze 
breaks in á series of four great limestone gorges and about 60 
rapids and whirlpools, the grandeur of ‘which has been a favourite 
theme of many Chinese poets, especially Li Po (¢.v.; 701-762). 
A short distance above I-ch'ang is the prospective site of a hydro- 
electric dam that has vast promise for the industrialization of 
central China. 

During flood stages 1,000-ton steamboats can navigate up 
to I-ch’ang where transshipment takes place between upriver 
and downriver traffic, Formerly, carriage upriver was entirely 
hauled by junks pulled over the rapids by gangs of men. 
After 1909 small, high-powered river steamers carried a large pro- 
portion of the commodities passing upstream, though much of the 
traffic remains junk-borne. A motor highway reaches westward 
from Wu-han to I-ch’ang. 

The city, captured in 1940, marked the farthest Japanese ad- 
vance up the Yangtze valley in World War II. I-ch'ang was a 
treaty port from 1876 to 1943. A small foreign settlement for- 
merly stood between the city wall and the sheltered anchorage. 
94 (H: J. Ws.) 

ICHINOMIYA, a commercial town in Aichi prefecture in 
Japan, about 11 mi. N.N.W. of Nagoya. Pop. (1960) 182,984. 
There are approximately 1,000 factories which manufacture about 
60% of the nation’s woolen fabrics. The cotton-textile industry 
is also important. The town developed in the 7th century from 
the Masumida shrine. During the Edé period (1603-1867), 
Tchinomiya was an important stage on the Gifukaido Lani 

(R. B. H.) 

ICHNEUMON, the largest of the common mongooses (Her- 
pestes species), found from southern Spain throughout the whole 
of Africa to the Cape. 

See MONGOOSE. 

ON FLY, in its broadest sense, the common name 
for parasitic insects comprising the superfamily Ichneumonoidea, 
order Hymenoptera; in its restricted sense, the name refers to the 
largest family of this group, Ichneumonidae, typified by the genus 
Ichneumon. “Fly” in the common name is unfortunate since these 
insects are not flies at all (true flies, order Diptera, have only two 
wings whereas ichneumon flies have four) but are really parasitic 


‘wasps. 

The Ichneumonoidea contains four families: Megalyridae, with 
less than 50 known species, mostly Australian; idae, with 
a few hundred known species, most of them native to tropical 
regions; and two very extensive families, Braconidae and Ich- 
neumonidae, both widely distributed, and each with thousands of 
described species and even more thousands of undescribed ones. 
This superfamily includes most of the larger species of parasitic 
Hymenoptera, and also many that are very small; body lengths 
range from less than one-eighth inch to nearly two inches. The 
body, often brilliantly coloured, is usually comparatively narrow; 
the head is free and has long, slender antennae that very rarely 
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ICHNEUMON FLY (MEGARHYSSA LUNATOR): FEMALE PLUNGING HER OVIPOSI. 
TOR INTO A BRANCH TO LAY EGGS ON CERTAIN WOOD-BORING LARVAE | 


have as few as 11 segments and often have more ‘than 50, The — 
compound eyes are large, and the forewings usually have rather 
complete venation, Some species, however, are wingless; at'least 
in the female sex. The abdomen, sometimes petiolate’ (attached 
by a narrow “waist") and sometimes sessile, is, in’ thé’ female, 
provided with an egg-depositing organ (ovipositor) which ranges 
in length from so short as to be unnoticed to several times'as long 
as the body. The largest ichneumons in the U.S. (Megarhyssa 
species) attain 14-2 in. in body length, with an ovipositor of up 
to4in. AM. lunator often bores several inches into a tree trunk'to 
lay its eggs on the larvae of the pigeon tremex, a horntail or wood 
wasp (see SAWFLY). A 
All species are parasitic, many on the caterpillars of moths and 
butterflies and larvae of sawflies and of wood-infesting beetles. 
Some of the smallest species are parasites on plant liceja few on 
adult beetles, true bugs or spiders; and some are even parasites 
of other ichneumon flies, these being called hyperparasites 
secondary parasites. ja 
The females deposit their eggs in or on the larvae or pupae 
(rarely eggs or adults) of the host species; the legless, maggot- 
like larvae that hatch from these eggs feed on the body, fats 
fluids of the host until fully grown. At this time the plump larvae 
usually spin silken cocoons, within which they pupate and 
which the adult parasites eventually emerge. Those species para- 
sitizing exposed hosts usually develop as internal parasites, whereas 
those attacking hosts concealed in wood burrows, plant stems, 
cocoons or leaf mines feed externally. In the case of the ini 
parasites the hosts feed and behave normally until shortly befit 
the parasitic larvae have completed their development, [rc 
hosts of the external feeders are paralyzed by: the female saa 
sites and do not regain activity. In most cases a single paras! n 
larva completes its development within or upon its/hosti it 
some species many larvae develop in a single h 
more larvae of the braconid wasp Apanteles glomeratus, 0 67 
and widely distributed ichneumonoid parasite of cabl ia 
terfly caterpillars, complete development within -a be yed 
pillar and then emerge to spin their cocoons beside the desti”” 
host. q 
Adults of ichneumon flies feed principally on honeydew se 
ids and certain related insects, or on host peels) 
exude from punctures made by the ovipositor. fi 


and under certain conditions do, reproduce withoul ao a 
(parthenogenesis; g.v:). In most instances the p ny Certain 
ic reproduction are exclusively males, ale st 


species produce females regularly in parthenogenesis; 
being very rare or unknown. $ K 

Except for those that live as hyperparasites—and f ier 
the numbers of other ichneumonids—ichneumon flies portant role 
beneficial and under certain conditions may play an 77 ported 
in the control of plant pests. Some species have beet re theif 
from their original homes and colonized in new areas trolled DY 
normal hosts became established and could not be fli. 
sprays or other artificial treatment. See also ee roma? 
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Townes, A Catalogue and Reclassificatic i 
monidae, part i (1944), part ii ton y Cee 

ICHTHYOLOGY, that branch of zoology dealing with the 
study of fish (g-v.). As a foundation for an understanding of the 
anatomy and physiology of fish, one may start with the simple, 
diagrammatic lower chordate amphioxus (g.v.), then consider the 
characteristics of the subphylum Vertebrata (see VERTEBRATE) in 
general before approaching fish as a special group. 

Paleontology (q.v.) inchides'the study of fossil fishes (see 
OsTRACODERM; PLACODERM). The lowest living fishes, the lam- 
preys, and hagfishes, are jawless (see CycLostome). Next higher 
in development of structures are the jawed cartilaginous fishes (see 
CHONDRICHTHYES), including sharks, skates and rays. The bony 
fishes first developed a combination cartilage-and-bone skeleton 
(see STURGEON } Gar; Bowrtn). Then the true bony fishes, or 
Teleostei, appeared (see Fisu: Survey of the Bony Fishes). The 
student may be interested in a particular fish or group of fishes, 
such as the herring, anchovy, char, salmon and trout, smelt, pike, 
electric eel, goldfish, catfish, eel, flying fish, sea horse, cod, bar- 
racuda, mullet, mackerel, swordfish, tuna, bass, drum, perch, sun- 
fish, parrot fish, angelfish, goby, flatfish or flounder, sole, filefish, 
zicelishs angler, etc., many of which are dealt with in separate 
articles. 

Although not properly the province of ichthyology, the follow- 
ing related topics may be of interest to the reader: economic and 
ecological aspects, dealt with in FisH CULTURE, FISHERIES, and 
Marine Brotocy; recreational aspects, touched on in AQUARIUM 
and FISHING. 

ICHTHYORNIS, a group of extinct birds known from the 
Upper Cretaceous deposits (from about 70,000,000 to 130,000,000 
years ago) of the Great Plains area of the United States (especially 
Kansas and Texas), now classified in the order Ichthyornithifor- 
mes. These flying birds, with strongly developed wings, were one 
of O. C. Marsh’s notable discoveries, the two best-known species 
being about the size of the domestic pigeon. Marsh identified 
parts of a maxilla and a lower jaw bearing teeth set in sockets as 
belonging to this group of birds, an allocation that has led to con- 
siderable discussion. It is generally accepted now that these jaw 
fragments are those of a reptile, probably a small species of mosa- 
saur (an extinct marine lizard). Indications are that Ichthyornis, 
like its modern relatives, lacked teeth. 

The brain showed greater development than that of another ex- 
tinct bird, Hesperornis, but still was smaller than that of modern 
birds, The vertebrae differ from those of other birds in being 
biconcave. The breastbone (sternum) is large, with a strong keel, 
and the wing bones are long and well developed, with the shoulder 
girdle similar in general type to that of living birds of strong 
flight. The legs were moderately strong with short shank (tarsus), 
fairly.long anterior toes and a small, slightly elevated hind toe. 
The tail had a well-developed terminal plate of bone (pygostyle). 

The indication is that these were birds of active flight, prob- 
ably with webbed feet, in general form like modern gulls and terns. 
This resemblance, however, is superficial as the species are primi- 
tive, and are to be placed in the superorder Ichthyornithes, apart 
from the Neognathae, the modern birds. p 7 

Seven species are recognized in the genus Ichthyornis, of which 
Ichthyornis dispar and I. victor are known from partial skeletons 
and the others from fragments. These form the family Ichthyor- 
nithidae. Apatornis celer from western Kansas, placed in the fam- 
ily Apatornithidae, completes the list, the two families forming the 


re known from the Cretaceous 
flyers, also probably 
of aquatic habit, like Ichthyornis—it is probable that the bird 
life of that period was more diversi 
highly specialized so that they stand al 
sidered as directly ancestral to any of the 
which have been found in fossil deposits of later age oF 


living. See also BIRD. p pal 

Bır _—A, S. Romer, Vertebrate Paleontology, 20 ed. 
(1945); O. C. Marsh, Odontornithes: a Monograph of the ace 
Toothed Birds of North America, pP- 118-189, 192, 197-199 (1090/4 


which are 
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Kálmán Lambrecht, Handbuch der Palaeornithologit 
gie, 4 586 
(1933); J. T. Gregory, “The Jaws of the Cretaceous Tocthed Birds,” 
Condor, vol. 54, pp. 73-88 (1952). (A, Wr.) 
ICHTHYOSAUR, an extinct sharklike reptile of the Meso- 
zoic era (about 79,000,000 to 200,000,000 years ago) that showed 
far-reaching adaptations toward life in the seas and held much 


BY. COURTESY, OF CHICAGO. NATURAL. HISTORY, WGSKEN 

SKELETON WITH OUTLINE OF BODY OF THE EXTINCT MARINE REPTILE 
STENOPTERYGIUS QUADRICISSUS, ICHTHYOSAUR FROM THE LOWER JURASSIC 
OF HOLZMADEN, GER. 


the same position in the marine community as do the toothed 
whales of today. As is true of the whales, the ichthyosaurs de- 
scended from animals that lived on land; however, in the course 
of their adaptation to life in the water, their bodies became so 
modified that it is almost impossible to recognize their ancestry. 

Intact skeletons of ichthyosaurs are known from a number of 
famous localities in Europe and North America, but the most in- 
teresting specimens come from Boll-Holzmaden in southern Ger- 
many, where skeletons of Stenopterygius often occur with remains 
of the skin preserved (see fig.) and with embryos or eaten young 
in the abdominal cavity. Their mode of reproduction (bearing 
live young from eggs hatched in the body) and their food (belem- 
nites—relatives of the cuttlefish—and fish), as well as their at 
Jeast occasional cannibalistic behaviour, have been inferred from 
the contents of the abdominal cavity. 

The ichthyosaur body was thoroughly streamlined, pointed in 
front and ending in a vertical, membranous tail fin which was the 
principal organ of propulsion; the lower lobe of the tail fin was 
supported by the backbone. Along the mid-line of the back was a 
large membranous fin acting as a keel during propulsion, The 
fore and hind limbs were modified as lobelike steering paddles 
supported by greatly shortened and flattened limb bones and ad- 
ditional finger and toe bones. All these features suggest that the 
ichthyosaurs swam in a way similar to the sharks, by beating the 
tail fin from side to side and by steering with the fore and hind 
paddles or fins. 

The relatively large skull tapered into a slender, elongated snout ; 
the large eyes were within a ring of bony plates. The jaws were 
armed with a large number of sharp, conical teeth that were set 
in individual tooth sockets in the early ichthyosaurs (¢.g., Mixo- 
saurus) and in continuous tooth grooves in the later ones; some 
forms became practically toothless. The backbone consisted of 
short vertebrae with biconcave vertebral bodies. In Mixosaurus 
the end of the tail region of the backbone was almost straight; in 
the later forms it was bent sharply downward, a matter closely 
tied to the size and efficiency of the tail fin, This evolutionary 
change from straight to bent tail end seems to have occurred to 
some extent during the growth process of individuals as demon- 
strated in specimens of young and old Stenopterygius. 

Although most ichthyosaurs were of moderate size, even some 
of the earliest ones attained a length of 25 ft. „Toward the end 
of the Mesozoic era just prior to their extinction, ichthyosaurs 


rly world-wide distribution, 
TAR W. E, Scheele, Ree ore Animals, (1954) 4, E; E. 
istoric Life (1939); A. 5. Romer, Vertebrate On- 
Kaymi CAS OR of the Reptiles (1956); S. W. 
Williston, Water Reptiles of the Pasi and Present (1914); Bernhard 
Hauff, Das AeA SA taining superb photographs of 
ichthyosaurs. . Zis 


ICHTHYOSIS: see SKIN, DISEASES OF. 
HAR ECLAIR (1874-1952), U.S. secretary 
IEE “feng aes D. Roosevelt, was notable 


of the interior un aklin ibig 
as a political reformer, conservationist and peppery controversial 


ist and diarist. Born March 15, 1874, in Frankstown township, 
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Pa., he was active in Chicago politics even before his graduation 
from The University of Chicago in 1897. After receiving his law 
degree in 1907, he entered the legal profession, frequently han- 
dling civil liberties cases without pay; he also fought for municipal 
reform and the curbing of public utilities. Nominally he was a 
Republican but he frequently bolted the party, most notably when 
he supported Theodore Roosevelt’s Bull Moose candidacy in 1912 
and Franklin D, Roosevelt’s New Deal in 1932. Roosevelt, seek- 
ing a Republican progressive for his cabinet, turned almost by 
accident to Ickes after two prominent senators had declined the 
position. Ickes was 58 at the time, and has been described as 
“a rather thickset bespectacled vigorous man.” He made the most 
of his position, becoming one of the most energetic members of 
the Roosevelt cabinet. As secretary of the interior he fought for 
the preservation of natural resources against what he considered 
to be unfair exploitation by private interests. 

He was also in charge of the Public Works administration, which 
during the New Deal spent over $5,000,000,000 on federal and 
nonfederal public works, ranging from municipal buildings to the 
enormous federal dam projects in western states. Ickes, who was 
dubbed “Honest Harold,” in 1933 went about the spending of 
the money so carefully that the projects were very slow getting 
under way. Consequently the program did not have the desired ef- 
fect of putting large sums immediately into circulation to prime 
the economic pump and help pull the nation out of the depression. 
Late in the New Deal heavy expenditures for construction did 
Significantly stimulate the economy and left the nation enriched 
with numerous useful permanent structures. During World War 
II Ickes added to his other duties the administration of petroleum, 
coal mines and fisheries. In presidential campaigns he became 
known as “Roosevelt's hatchet man” because of his colourful at- 
tacks upon the Republican candidates; between campaigns he 
feuded with almost equal vigour with several of his Democratic 
colleagues, and in his lively pl published after his death (The 
Secret Diary of Harold L. Ickes, 3 vol., 1953-54), recorded trench- 
ant opinions of many others. He resigned Feb. 13, 1946, after a 
dispute with Pres. Harry S. Truman, and died in Washington, D.C., 
on Feb. 3, 1952. (Fx. F.) 

Ic iELD WAY, a prehistoric route across southeastern 
England from East Anglia (the Wash) along the East Anglian 
ridge, the Chiltern hills and the Berkshire downs. The name, 
British in origin, was used originally for the Berkshire section; 
modern usage applies it more generally to the Chiltern-East Anglia 
parts of the track, much of which is still in use. It begins on the 
Wash and follows the chalk outcrop south and southwest by Thet- 
ford, Royston and Dunstable to the Thames at Goring. Southwest 
from Dunstable it has several versions: the Upper Icknield Way, 
above the spring line of the Chiltern escarpment; the Lower 
Icknield Way, below the spring line, presumably a summer road of 
later origin; and a ridgeway following the top of the Chiltern 
escarpment to the Thames at Pangbourne. The Icknield Way 
Proper continued along the Berkshire downs by Blewbury and 
Wantage, linking up with the Berkshire ridgeway, a continuation 
of the Chiltern ridgeway, at West Kennet. The united road, 
though now lost in places, continued southward to the Stonehenge 
area and to Salisbury and no doubt to the south coast. Antiquities 
of all periods occur along the course of the Way, which was an im- 
portant line of communication not only in prehistoric but also in 
later times. (Wi. F. G.) 

ICON, generally, is any image or portrait figure. The word is 
especially applied to the representation in the Orthodox Eastern 
Church of sacred personages or events (icon of a saint, icon of 
the nativity) in mural painting, mosaic or wood. (See BYZANTINE 
ArT.) After the great controversy on their meaning, which took 
place in Byzantium in the 8th-9th centuries, the Eastern Church 
formulated a doctrine of veneration of the icons and also a canon, 
or set of technical rules, on their artistic form (see IconocLastic 
Controversy; CounciL: Councils to the 9th Century: Second 
Council of Nicaea [787]). Icons are considered as an essential 
part of the church, where they are given a special liturgical ven- 
eration. In the classical Byzantine and Orthodox tradition, ico- 
nography is not a realistic but a symbolical art; its function is to 
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express in lines and colours the theological teaching of the church 
(See also OntHopox Eastern CHurcH: Worship.) The term 
“iconography,” once confined to the study of engravings, has come 
to be applied to the history of portrait images in Christian 

though it is also used with a qualifying adjective for Greek 
Roman and other art. (AL. S3) 3 

See V. Lossky and L. Ouspensky, The Meaning of Icons 

ICONIUM: see Konya. mo 

ICONOCLASTIC CONTROVERSY, concerning the use 
of religious images (icons), reached its peak in the Byzantine em- 
pire in the 8th and 9th centuries. The early church, fearful of 
idolatry, was consistently opposed to the making and veneration 
of portraits of Christ and the saints. In spite of this disapproval, 
the use of icons steadily gained in popularity, especially inthe 
eastern provinces of the Roman empire. Toward the end of the 
6th century and in the 7th, icons became the object of an officially 
encouraged cult, often implying a superstitious belief in their ani- 
mation. Opposition to such practices became particularly strong 
in Asia Minor, possibly under the influence of Judaism and Islam, 
In 726 the Byzantine emperor Leo III took a public stand against 
icons, and in 730 their use was officially prohibited. This opened 
a persecution of icon worshipers which reached great severity in 
the reign of Leo's successor, Constantine V (741-775). Iconoclast 
doctrine was defined in 754 by the Council of Hieria, the acts of 
which have not been preserved. After the death of Constantine V 
iconoclasm entered on a milder course. In 787 the empress Irene 
convoked the seventh ecumenical council at Nicaea, at which 
iconoclasm was condemned and the use of images re-established, 
The iconoclasts returned to power in 814 after the accession of Leo 
V and ratified their doctrine at a council held in 815. The second 
period of iconoclasm came to an end with the death of the emperor 
Theophilus in 842. In 843 the veneration of icons was finally re- 
stored by his widow; this event is still celebrated in the Orthodox 
Eastern Church as the Feast of Orthodoxy. 

All the writings of the iconoclasts have perished. Their doc- 
trine can be reconstructed, however, from the works of their ad- 
versaries. The principal objections to icon worship were the Old 
Testament prohibition (the second commandment), the charge of 
idolatry, the fact that images were made of “vile”. matter, and, 
with reference to icons of Christ, that a representation of the 
Second Person of the Trinity either “circumscribed” his divine 
nature along with the human or separated the two natures, both 
alternatives being heretical (Monophysite and Nestorian respec- 
tively). The defenders of icon worship insisted on the symbolic 
nature of images (ie,, that they served as reminders of their 
prototypes to whom the veneration was addressed) and on the dig- 
nity of created matter which could be charged with supernat 
grace, and reversed the charge of heresy by arguing that the rep- 
resentation of Christ was a necessary consequence of his incae 
tion, and to deny the one was to deny the other. The princip 
authors who formulated the orthodox position against the icono- 
clasts were, in the 8th century, the patriarch Germanus and J 
of Damascus and, in the 9th, Theodore Studites and the patri 


Nicephorus. See also BYZANTINE EMPIRE. ic Con- 
Eea E, J. Martin, A History of the Icono Sate 
troversy (1930); G. Ostrogorsky, History of the oat vatriarch 
(1986) ; E. Bevan, Holy Images (1940) ; P. J. Alexander, 77 of 
Nicephorus of Constantinople (1958); E. Kitzinger, 
Images in the Age Before Iconoclasm,” Dumbarton Oa C. 
viii (1954). f 


ICONOSTASIS, the screen in a Greek, Rus: 
church, which encloses the sanctuary. It is generally 0 into the 
high enough to reach the spring of the vault, and exten S Pia its 
body of the church as far as the easternmost. nave aS: reen 
nave front there are usually three doors. The face ot a 
is often decorated with many tiers of small arcades ise only 
encloses the representation of a saint. In Russian non 
the hands, feet and faces of the painted representa orate, & 
are exposed; the rest of the panel is covered with o owevel 
graved, embossed metalwork. In earlier times in Greec®, 
the entire image was painted. ‘ dae, 

ICTERUS, a genus of birds belonging to the family To 
intermediate between the finches and starlings; many © 
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called blackbirds and troupials; others are known as the American 
grackles (q.v.). One of the best known is the orchard oriole (J. 
spurius), an inhabitant of northern South and Central America and 
the United States. Very many species exist in the neotropical re- 
gion, though a few migrate northward in summer. They are nearly 
all gregarious, many of them with 
loud and melodious notes, ren- 
dering them favourites in cap- 
tivity. Some have a plumage 
wholly black, others are richly 
clad; the well-known Baltimore 
oriole, golden robin or hangnest 
(I. galbula), of the United States 
has, in the male, plumage of 
brightly contrasted black and 
orange (colours of the armorial 
bearing of Lord Baltimore, orig- 
inal grantee of Maryland). The 
most divergent forms of Icteridae 
seem to be the meadow lark and the bobolink (gq.v.) or ricebird 
with its buntinglike bill. There are more than 90 species in the 
family Icteridae, mostly in South America. See CowBIRD; ORIOLE; 
Rep- WINGED BLACKBIRD. 

ICTINUS, Greek architect of the 5th century B.C., was the 
architect of the Parthenon at Athens, of the Hall of the Mysteries 
at Eleusis and of the temple of Apollo Epicurius at Bassae, near 
Phigalia. 

IDA (d. 559) first king of the Anglo-Saxon kingdom of Bernicia 
(q.v.), succeeded, according to Bede, in 547, and reigned 12 years. 
Tradition regarded him as the founder of Bamburgh, though this 
derives its name from Bebbe, “a certain queen,” whom Nennius in 
the Historia Brittonum says was the wife of Ida’s grandson Aethel- 
frith. Between Ida and Aethelfrith (d. 616), with whom the con- 
secutive history of Northumbria begins, the names of six kings are 
recorded, three of whom were sons of Ida. (D. WK.) , 

IDA, classical name of a mountain range in northwest Asia 
Minor, at the head of the Gulf of ‘Adramyttium (Edremit) and 
a short distance to the southeast of the site of ancient Troy. The 
modern Turkish name is Kaz Dagi. Its highest peak, about 5,800 
ft., provides a view of the Marmara and Aegean seas, and from its 
heights, it is said, the gods witnessed the battle between the Greeks 
and Trojans. It was known as a classic shrine and is famous in 
mythology as the site where Paris passed judgment on the rival 
goddesses and as the scene of the rape of Ganymede. 

Ida (Ide, Idhi or Psiloriti) is also the classical name of a moun- 
tain traversing the island of Crete and site of a cave where Zeus 
was said to have been reared. The mountain is associated ‘with 
the worship of Zeus, and relics of the classical Greek period, found 
there in cave excavations, substantiate the view that it was a shrine 
of the period. It is the highest peak (8,058 ft.) of Crete. 

IDAHO, popularly known as the “Gem state,” in the bis 
northwest of the United States, occupies most of the southern and 
northwestern part of the area enclosed by 42° and 49 N. and Am 
03’ and 117° 16’ W. To the north lies British Columbia, which 
Idaho borders for 45 mi. To the east are Montana and Wyoming; 
to the south, Utah and Nevada; and to the west, Oregon and ih 
ington. Idaho extends nearly 315 mi. on its southern boundary an 
over 483 mi, from north to south, but an irregular pi ean 
mountain boundary limits Idaho’s area to 83,557 sqmi., of w ve 
849 sq.mi. is inland water. Thirteenth in size among the Cait a 
the United States, Idaho is about as large as England and Scot! TH 
combined or nearly twice as large as the New England states. a 
capital is Boise. Idaho became the 43rd state in 1890. The sa è 
flower is the syringa. The state bird is the mountain bluebird. 2 

The name “Idaho” was coined in 1860 for Colorado but ga ji 
jected because it was not an Indian word. It gained pop cat 
in the Pacific northwest as the name for the Idaho gold mines, an 
was used when a new territory was created for that area. 

PHYSICAL GEOGRAPHY 
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Physical Features.—Idaho’s terrain is 
diversity. 


Almost all physical features typic: 
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States, except seacoast, may be found somewhere in Idaho: broad 
valleys and rugged mountains, arid plains and green prairies, sage- 
brush deserts and humid forests, spectacular canyons, great water- 
falls, volcanic deposits and old limestone coast lines, major rivers 
and wandering streams that sink into the lava, gentle hills and 
glaciated peaks, sand dunes and hot springs, natural lakes and 
artificial reservoirs, range land and all types of farms: dry, irri- 
gated and naturally watered. 

All of Idaho is in the Columbia river basin, except the south- 
eastern corner, which is drained by the Bear river flowing into the 
Great Salt lake basin. Most of the state is tributary to the Snake 
river and consists of a series of steep mountain masses and ranges 
running north and south. The highest peak is Borah Peak (12,662 
ft.), in the Lost river range. But across southern Idaho from east 
to west the broad valley of the Snake curves in a great geologic 
down warp that cuts across the bordering mountain ridges, which 
are buried in the valley. The valley surface—a series of geologi- 
cally complex lake beds and lava flows—is furrowed by a number 
of almost unbelievably deep and narrow canyons. Within the can- 
yons are spectacular waterfalls, the most notable being Shoshone 
falls (212 ft.) and Twin falls. Turning north, the Snake flows 
along Idaho’s western boundary through Hell’s canyon (q.v.)— 
the deepest gorge in North America—and then turns west to the 
Columbia. The Salmon river and Clearwater mountains, together 
with their attendant river canyons, form a barrier to transporta- 
tion that has divided the state into sections. Most of northern 
Idaho is mountainous also, but elevations are lower. Three of the 
state’s four large lakes, Coeur d'Alene, Pend Oreille and Priest, 
are in northern Idaho; the other, Bear lake, is in the southeast 
corner, Other natural attractions include Soda springs near Bear 
lake, and the magnificent Sawtooth range, with its multitude of 
alpine lakes, in the Sun valley area. | f ; 

Climate.—Idaho’s climate is as diverse as its physical features. 
Altitude, more than latitude, determines the climate: Lewiston, 
in north Idaho, is the warmest place in the state. Western pre- 
vailing winds from the Pacific are mild but are robbed of most 
of their moisture by the Cascade mountains before reaching Idaho. 
Mountain barriers on the east protect the state from cold waves 
that sweep down the Great Plains. Most of the mountain wilder- 
ness has cool summers and severe winters; the populated valleys, 
however, generally are mild in climate. Temperatures range from 
108° to —45° F. (about 42° to —43° C,); the mean annual tem- 
perature varies from about 36° F., with the coldest region centring 
in Custer county around the Sawtooth range, to 55° F. along the 
middle reaches of the Snake river. Annual rainfall varies even 
more than temperature, averaging 25 in, in the north and 8 in. on 
the dry plains of the south, Tornadoes are virtually unknown. 

Soil.—Most Idaho soils are volcanic in origin, high in lime and 
potash but low in nitrogen and organic material. The deficiencies 
are easily overcome by plowing in alfalfa and clover. The wind- 
blown soils of the Palouse region, which straddles the Idaho- 
Washington boundary, are of special note, being fine and light 

till. 

e Tano IANN diversified climate produces a corre- 
sponding diversification in vegetation. Arid southern plains Sup- 
port only such plants as sagebrush, greasewood and salt grass. 
Greater precipitation in the north makes possible heavy evergreen 
forests of pine, cedar, fir and spruce, which extend southward into 
the higher altitudes where late-melting snow provides re 
Deciduous forests are almost unknown, but a startling variety and 
ofusion of colourful flowers—camas, columbine, mountain daisy, 
fo name a few—may be found ovine bib in iN aca, 
e upper Snake river plai; - 
Animal Loe ay eee Paes given over mainly to 


i i the deserts hi r i 
TE est j Beaver are historically impor- 


jack rabbits. 
coyotes and hosts of jac ‘ed the trappers. Although rela- 
tant in Idaho because they attrac! i ing their own under cateti 


i ho! 
i few in number, they are | i e 
See Mision? Weasels (ermine), mink and martens are fairly 


i i and wolverines 

dgers are plentiful, otters quite rare 
CT a ok extinction. All of the following large eeren 
pa found: elk, moose, white-tailed deer, mule deer, pronghorn, 


bighorn, black bears, grizzly bears and coyotes. 
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Ignoring common birds, there are ducks, geese, sage grouse, 
sharptails, pheasant, quail and doves. Hawks, owls, eagles, vul- 
tures, crows, ravens and magpies are common. The principal 
snakes include the Rocky mountain rubber boa, wandering garter, 
bull snake and prairie rattlesnake. 

Parks and Recreation Areas—There were 26 state parks and 
recreational areas, many historic as well as scenic, which consti- 
tuted the state park system when a major development program 
was undertaken in 1958. Craters of the Moon National monu- 
ment, established in 1924, is the product of Snake river lava flows. 
as late as 200 to 1,000 years ago and is an awesome example of 
the result of volcanic activity. 

Sun Valley—This is a delightful valley located on Big Wood 
river, which drains a portion of the rugged Sawtooth mountains. 
The area was developed by Union Pacific railway officials because 
of the beautiful scenery, ample fine snow pack and calm weather. 
In about 20 years Sun Valley became world famous as a winter 
resort. 

Primitive Areas—In 1931 the state legislature passed the 
Primitive Area act, which reserved 1,250,000 ac. across the south- 
ern watershed of the Salmon river as a primitive area. Primitive 
conditions are expected to prevail because roads and buildings are 
prohibited, 

Another area as large and nearly as primitive may be found on 
the Selway-Bitterroot drainage; there are several additional areas 
of this type. Idaho is one of the last frontiers in this respect. 


HISTORY 


What is now the state of Idaho was originally in Oregon country, 
claimed in turn by Spain, Russia, Great Britain and the United 
States, the last two settling, by treaty in 1846, on the 49th parallel 
as the northern U.S. border. Oregon territory (1848) included 
the present state of Idaho, as well as what is now Oregon, Wash- 
ington and part of Montana. A half century of exploration and 
fur trade preceded white settlement which began in 1860. By the 
time Idaho reached the political maturity of statehood in 1890, 
there had begun a gradual shift from a primarily mining and stock- 
raising economy to a farming and lumbering one. Industrial devel- 
opment, confined almost entirely to mining in the 19th century, 
began to diversify after 1900 and to expand rapidly after 1940. 

Explorers who came to Idaho at the beginning of the 19th cen- 
tury found practically the entire area occupied by Indian peoples 
of diverse language and seminomadic culture, notably the Shoshone 
and the Bannock in the south, and the Nez Percé, Pend d’Oreille 
and Kutenai in the north. Horses acquired from the Spaniards had 
given them mobility soon after 1700. Lewis and Clark from the 
United States, whose explorations through the Oregon country 
(1805-06) were the main basis for the U.S. claim, and the fur 
trader David Thompson from the British North West company 
(1808-12) established friendly relations with the Indians, and 
Thompson erected the first post, Kullyspell (Kalispell) House, on 
Lake Pend Oreille in 1809.. Other fur trappers soon entered Idaho. 
Andrew Henry of the Missouri Fur company crossed the conti- 
nental divide into the valley of the upper Snake in order to escape 
from hostile Blackfeet warriors near the three forks of the Mis- 
souri and put up Ft. Henry, a temporary winter shelter, in 1810. 
John Jacob Astor's overland party from St. Louis to the Pacific 
crossed southern Idaho in 1811, The Astor enterprise failed, how- 
ever, and was sold out to the North West company, for whom 
Donald Mackenzie organized the annual Snake river brigade that 
trapped in southern Idaho from 1818 to 1832. The U.S. gave up 
the region during the War of 1812, and Great Britain controlled 
it until the treaty of 1846. 

A new era in the fur trade commenced in 1821, with reorganiza- 
tion of operations of the Hudson’s Bay company (successor to the 
North West company) and with penetration of St. Louis mountain 
men under Jedediah Smith into the Snake country. Competition 
was sharp, and the British sent Peter Skene Ogden to trap the 
Snake country bare so that the mountain, men would be kept away 
from rich beaver lands in British Columbia, Overexploitation, 
together with a style shift from fur to silk hats, reduced the fur 
industry to a small operation. At the end of the fur trade, the 
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British company had two important Idaho posts—Ft, Hall (built 
in 1834 by Nathaniel J. Wyeth of Boston, but soon sold to the 
Hudson’s Bay company) and Ft. Boise. The missions of 
Harmon Spalding among the Nez Percé after 1836 and of Father 
Nicholas Point among the Coeur d’Alenes after 1842 grew out of 
the fur trade, which declined after 1840 with the coming of a 
immigration through Idaho over the Oregon trail. A Mormon 
Salmon river mission at Ft. Lemhi (1855-53), followed in 1869 
by Mormon settlement of Franklin and by a gold rush to northern 
Idaho, marked the transition from the wanderers of the fur trade 
to permanent white settlement. 

' Thousands of miners rushed to the Clearwater and Salmon river 
country after Elias Davidson Pierce's party discovered gold at 
Pierce on Sept. 30, 1860. Fabulous reports from Florence a year 
later brought in more than 10,000 prospectors. Important new dis- 
coveries in the summer of 1862 expanded the mining regions by 
hundreds of miles and thousands of men, and on March 4, 1863, 
Idaho territory was created to include all the new mines in what 
until then had been eastern Washington and western Dakota, (Un; 
til May 26, 1864, Idaho territory included all of Montana and 
practically all of Wyoming; final boundaries were not established 
until 1868.) 

More than 32,000 miners, merchants, packers and farmers lived: 
in the newly organized territory. Over one-half of them»were in 
the Boise region, and another one-third in what soon was to be 
Montana. Continuation of the gold fever kept the mining popu- 
lation high in southwestern Idaho through the early years of the 
territorial period, and in 1864 Boise became the permanent terri- 
torial capital, as it later was of the state. 

Quartz mining—both of gold and silver—became prominent in 
the Boise basin, Rocky Bar and Silver City in 1864 and at Atlanta 
and Warren shortly thereafter. A complex mining economy devel- 
oped, with problems of capital and labour and with an adyanced 
industrial technology. . Quartz mining was relatively permanent m 
nature; farm and service communities grew up in irrigated valleys, 
and range cattle were driven in from California and Texas to form 
the basis for large Idaho herds. N 

Expansion of white occupation of Indian lands—particularly for 
cattle ranging—led to friction and hostility, with. the Indians. 
Three wars (Nez Percé, 1877; Bannock, 1878; and Sheepeater, 
1879) resulted. Certain Nez Percé bands, forced to move onto 
the reservation in June 1877, became embroiled with, white 
ranchers; the Indians crushed a U.S. army force at White Bird and 
then fought the battle of the Clearwater on nearly even terms wil 
a force commanded by Gen. O. O. Howard. Deciding to Jom their 
friends the Crows of Montana, the Nez Percé made a hard journey 
over the mountains, only to have to beat off forces under a d 
John Gibbon at the battle of Big Hole. Chief White Bis 
many of the warriors eventually took refuge in Canada, but ihe 
Joseph finally made a deal with General Howard to return to 
Idaho reservation—a bargain which the U.S. failed to ieee dby 

In 1878 the Bannock Indians, a Shoshonean tribe, distur 4 
white intrusion into their lands on Camas prairie In soul i 
Idaho, went on the warpath; after military defeat at South bi 
tain, they wandered over much of eastern Oregon before rae 
across southern Idaho into Wyoming where they were aR untain 
Finally the Sheepeaters, who inhabited the Salmon river mo! i 
wilderness, were rounded up in 1879 after they had been a fae 
(perhaps unjustly) of massacring a settlement of Chinese 
on remote Loon creek. ale quartz 

Improved transportation, so necessary for kpas railways. 
and base-metal mining, came with the construction 0 < south: 
By 1880 the Utah and Northern had been completed acros 
eastern Idaho; the Oregon Short Line was comple 
Snake river valley in 1884; and the Northern Pacific i Salop it 
Idaho at the same time. Thus it was possible to COT" tAlene 
portant lead-silver mines on Wood river and in the Gom railways, 
mountains. Idaho grew rapidly with the new mining an! Admission 
and the consequent expansion of irrigation, after ma e he terti 
as a state came on July 3, 1890, after a plan to divi dat the end 
tory between Washington and Nevada had been rejecte! 
of a Jong and bitter north-south sectional controversy: 
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a oe = : 
PHOTOGRAPHS, (TOP) DAVID W. CORSON FROM As DEVANEY, (BOTTOM LEFT) RAY ATRESON, (DOTTOM RIGHT) PHILIP GENDREAU 
OUTDOOR WORK AND PLAY IN IDAHO 
un Valley Bottom right: A log drive on the Priest river. Lumbering and forest prod- 
ucts are important in the state's economy 


y mountain above the resort in Sun 


r with his flock in Si 


Top: A sheepherde! 
jer on a slope of Bald: 


Bottom left: A sk 
Valley 
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MSTRONG ROBERTS 
PHOTOGRAPHS, (TOP LEFT, CENTRE RIGHT AND BOTTOM RIGHT) RAY ATKESON, (TOP RIGHT) ANSGAR JOHNSON, (8 ARMST! ROBE 


SCENES IN IDAHO 


Top left: The Cataldo mission built in 1848 by Father Antonio Ravalli and seeking forage in Sun Valley tea leading producer OCK 
a group of Indians. The church, restored in 1928, is the site of an annual Bottom left: Harvesting potatoes. The state is a 
Indian pilgrimage tatoes ; 

Top right: Little Redfish lake, near the Sawtooth mountains Bottom right: Shoshone falls on the Snake river 


Centre right: Deer, driven down from the higher mountains by winter snow, 
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Idaho was one of the most prominent of western si 
voted Populist in its first national presidential ne ate 
The more radical Populist element of the Coeur d'Alene mining 
district, however, became involved in a long series of labour wars 
(1892-99) that culminated in the dynamiting of the Bunker Hill 
and Sullivan concentrator at’ Wardner, April 29, 1899. Local sup- 
pression of the union, the Western Federation of Miners, followed 
during a two-year period of martial law. A shocking aftermath of 
the Coeur d’Alene labour war came six years later with the assas- 
sination of former governor Frank Steunenberg by Harry Orchard 
one of the disaffected miners. National leaders of the federation 
were arrested for conspiracy in the case. Newly elected Senator 
William E. Borah gained a national reputation as prosecutor dur- 
ing the resulting trial and acquittal of William D. Haywood, sec- 
retary of the federation and organizer of the Industrial Workers 
of the World (I.W.W.). Borah continued to be Idaho's most 
prominent political figure until his death in 1940. 

At the beginning of the 20th century an important commercial 
lumber industry began to develop, especially in the valuable white- 
pine forests of northern Idaho. Ponderosa pine also was utilized 
commercially, and lumbering gained’ position second only to agri- 
culture in economic importance, Irrigation in Idaho expanded 
dramatically at the same time. Co-operative and private canal 
systems proved successful in the upper Snake river valley, settled 
primarily by Mormons moving northward from Utah. Canal com- 
panies in the Boise area, though, were unable to develop the major 
projects with success, and farmers’ irrigation districts took over. 
In the Twin Falls region important projects carried on under the 
provision of the Carey act (1894) turned large tracts of sagebrush 
desert into fertile irrigated farms between 1902 and 1908; estab- 
lishment of the Boise and the Minidoka projects under the United 
States reclamation service ed to the construction of important 
dams with large reservoirs (Arrowrock, American Falls, Anderson 
Ranch, Palisades), so that by the second half of the 20th century 
roughly half of Idaho’s potentially irrigable land had been re- 
claimed, and miles of farms existed where a desert had been before. 


GOVERNMENT 


Jdaho's constitution, adopted Aug. 6, 1889, was detailed and 
codelike in nature; it therefore has required frequent amendment. 
A legislature meets every two years for 60 days, with special ses- 
sions at the call of the governor. Reapportionment in 1963 re- 
sulted in 44 senators and 79 representatives, reduced in 1965 to 67 
representatives elected ‘from 27 districts. A supreme court, 
district courts, county probate courts and precinct justice’s courts 
comprise the judiciary. A governor, lieutenant governor and six 
other elective officers, together with a large number of admin- 
istrators, make up the executive branch. A reorganization in 1919 
consolidated most state agencies into departments ünder the gov- 
ernor, but subsequent alterations again gave the state administra- 


tion a more complex pattern. 
The state operates on a biennial budget: departmental requests 


are screened by the state 0 who is advised by an in- 
terim prelegislative budget committee 0: 
report is released six weeks Pion 
venes. The governor presents his 1 datio 
fifth legislative day. All funds are subject to legislative appro- 


priation and to strict 


general, in accord with the pattern of actual 
income. 

Local government 
the nearly 850 units 


More than half of 
d half of the 20th 
irrigation, drain- 
the 44 counties 


in Idaho is decentralized. 
which existed in the secon 
century were special districts: cemetery, highway, 
agé, soil conservation, etc. More important were 
and 199 municipalities. 

POPULATION 

i lation was 
‘At the time Idaho was admitted as a state the popul 

88,548: in 1910, 325,594; in 1940, 524,873; and in 1960, a 
In the second half of the 20th century the population was 
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uted primarily along the Snake river and near the western bound- 
ary of north Idaho. The state was still predominantly rural 
(48.0%: urban in 1960), but the farm population gradually was 
decreasing and the cities growing. Less than 2.3% were foreign 
born in 1960, and only about .89% were Indians. There was an 
interesting Basque concentration in the Boise area, 


Idaho: Places of 5,000 or More Population (1960 Census)* 
m a — 


Place Troma a 
1960 1950 1940 1920 1900 
Total state =... cenio | 888,637 | 524,873 | 451,806 | 161,772 | 
Alameda. 5 +s | 10,000] 4694| 2691 2 = 
Blackfoot , 7,578 | S180 | 3,681 3,937 ~ 
Boise. s 34,481 34,393 26,130 | 21,394 3,937) 
Burley id X 5,329 | $408 =- 
Caldwell. 71272) | 5,106 907 
Coeur d'Alene , 10,049 | 6,447 508 
Collister . n = S 
Franklin 1589] = - 
Idaho Falls 15,024 | 8064 | -1,202 
Kellogg “us| - = 
Wiston o o 10,548 $ y 
parm, Orchards . _ is i pra 
oscow y 6,014 | 396| 24m 
Mountain Home 1193] LOH $29 
Nampa 12,149 7,621 199 
Pocatello 18,133 | 15,001 4,046 
Twin Falls, . 11851] RIA = 
Whitey... + + - -= - 


*Populatlons are reported as constituted at date of each census, 
Note: Dash indicates place did not exist during reported census, or data not available. 


EDUCATION 


In Idaho, education started in the several Indian missions. In 
the fall of 1860 Hannah Comish taught the children of Franklin 
in her log cabin, Several years later, similar efforts were made in 
the mining towns. The office of territorial superintendent of in- 
struction was created in 1864, Thereafter, the usual formal 
integrated organization of school districts was effected. Adminis- 
tration of the various state educational programs, higher education, 
elementary and secondary schools, and vocational education was 
assigned to the state board of education, established in 1913; local 
school management, however, remained under local school boards, 
Reorganization of school districts, provided for by statute in 1947, 
resulted in a 40% decrease in the number of schools, and in the 
consolidation of 1,088 districts into 168 within a decade. 

Schools of higher learning include the University of Idaho in 
Moscow (1889), the College of Idaho at Caldwell (1891), and 
Idaho State college in Pocatello (1901), Northwest Nazarene col- 
lege at Nampa (1913). There are also two-year institutions; 
Boise junior college (1932), Ricks college at Rexburg (1888), and 
Lewis-Clark Normal school, à branch of the University of Idaho, 
at Lewiston (1955). 

Idaho State college consists of a liberal arts college, a teachers 
college and a professional and graduate school. It was incorpo- 
rated as the Academy of Idaho in 1901, and the name was changed 
to Idaho Technical institute in 1915, to the Southern Branch of 
the University of Idaho in 1927 and to Idaho State college in 1947 
The school of trade and industrial education is a nonacademic 
division of the college. The University of Idaho, the state univer- 
sity and land-grant college, includes the colleges of agriculture, 
letters and science, engineering, law, mines, forestry, education, 
and business administration, and a graduate school, The Lewis- 
Clark Normal school is a division of the state university, offering 
a two-year program for elementary-school teachers 

HEALTH AND WELFARE 

state department of health administers a mental health 
cash two ane mental hospitals, a tuberculosis hospital, a ma- 
ternal and child health program, a crippled children’s service, a 
dental health program and a public health nursing service, Water 
lution control, milk and food sanitation and health education 
are additional activities of the department. The state department 
of public assistance has social service and child welfare divisions, 
and the department of Jabour and the state mine ered) are 
charged with industrial safety programs. The state oe o = 
rections administers the state penitentiary at Boise under 


takes rehabilitation of prisoners. 
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ECONOMY 

The shift to an agricultural economy is shown by the fact that 
in the second half of the 20th century one-third of the men em- 
ployed in Idaho were in agricultural occupations; one-quarter were 
in transportation and trade; of the remainder, one-tenth were in 
manufacturing, and almost that many in construction. Seasonal 
variation in employment was pronounced. Industrial wages re- 
flected the relatively small size of most of the state’s industries. 
Per capita income for the state rose from $1,436 in 1951 to more 
than $1,500 by 1960. 

The total labour force in 1950 was 218,309, with 18,989 and 
15,501 engaged in manufacturing and construction, respectively. 
Idaho ranked lowest among the mountain states in per capita in- 
come because of an unbalance between the primary occupations 
of agriculture, forestry and stock raising vis-à-vis manufacturing, 
mining and construction. Greater industrial development was 
warranted by the resources. 

Agriculture—aAgricultural production produced more income 
in Idaho in the second half of the 20th century than any other 
source, field crops making up more than 95% of the total, truck 
crops and fruits comprising the remainder. The major grain crops 
are wheat, barley and oats. Other important crops include hay, 
potatoes, beet sugar, dry beans, dry peas, clover seed and field 
corn. Crops of lesser importance include hops, alfalfa seed, on- 
ions and sweet corn; and green peas, apples, prunes, peaches, pears 
and cherries are the economically important fruits in Idaho. 

Industry.—The growing shift to industry is shown by the fact 
that after livestock (primarily cattle and sheep) and dairy products 
in the second half of the 20th century, industry followed agricul- 
ture in value, being followed in turn by lumbering and mining. 
Industry in Idaho grew rapidly in the decade before 1950 and con- 
tinued to rise. Phosphate plants in the southeast and the national 
reactor testing station at Arco—where atomic electric power was 
pioneered from 1951 to 1955—were the main industrial develop- 
ment after World War II, The phosphorus industry developed 
markedly after 1950, with four large companies producing a va- 
riety of products, 

Transportation.—Four transcontinental railways serve Idaho: 
the Union Pacific, the Northern Pacific, the Great Northern, and 
the Chicago, Milwaukee, St. Paul and Pacific. Mountain barriers 
separating northern Idaho from the rest of the state delayed com- 
pletion of a'paved north-south highway until 1938. Construction 
on Idaho's more than 600 mi. of the interstate system of com- 
pletely unimpeded, controlled access highways began in 1956. Air 
transportation is especially important in linking Idaho's -widely 
separated centres of population and in penetrating the extensive 
wilderness areas of the state. 

Bretiocraruy—idaho Yesterdays is the quarterly journal of the 
Idaho Historical society. Other useful references are Public ie 
in Idaho: a Report of the Idaho Education Survey Commission (1946) ; 
Federal Writers Project, Idako: a Guide in Word and Picture, 2nd ed. 
(1950); The Idaho Encyclopedia (1938); Thomas Donaldson, Idaho 
of Yesterday (1941) ; Merrill D. Beal, A History of Southeastern Idaho 
(1942) ; and Floyd R. Barber and Dan W. Martin, Idaho in the Pacific 
Northwest (1956). Current statistics on production, employment, in- 
dustry, etc., may be obtained from the pertinent state departments; 
the principal figures, together with the current history, are sum- 
marized annually in the Britannica Book of the Year, American edition. 

n (M. D. B.; M. W. W.) 

IDAHO FALLS, a city of southeastern Idaho, U.S., and the 
seat of Bonneville county, originated as Eagle Rock, a community 
that grew up at Taylor’s Ferry (1863), later Taylor’s Bridge, 
over the Snake river. Serving heavy traffic on the Salt Lake- 
Montana road, the town prospered as a division point on the 
Utah and Northern railway (1879) but declined with removal of 
the railway shops to Pocatello in 1887. Reorganized as Idaho 
Falls in 1890, the community flourished again; irrigated farming 
grew rapidly, and an early sugar factory came in 1903. Other 
agricultural industrial plants were installed, and Idaho Falls be- 
came the marketing centre for upper Snake river valley potatoes. 
Municipal generators utilize the hydroelectric potential of the 
falls, and headquarters for the national atomic reactor testing 
station are there. Idaho Falls also has a Mormon temple, com- 


pleted in 1944, For comparative population figures see table in 


IDAHO FALLS-—-IDDESLEIGH 


. leigh) with the nominal post of first lord 


Ivano: Population. (M.D. 
IDAS, in Greek legend, son of Aphareus of the royal 
Messene. In Homer he is called the strongest of a 
fought with Apollo for the maiden Marpessa, whom he w 
make his wife. When the final choice, at Zeus’s behest, wa 
Marpessa herself, she chose Idas, who was mortal, fearin 
divine Apollo might desert her when she grew old. ~ 
Idas had a brother, Lynceus; and as a pair they are be 
for their fight with Castor and Polydeuces (Lat. Poll 
Dioscuri or Sons of Zeus, over the division of a herd 
which the four had stolen. Idas claimed the whole herd a 
the cattle off toward Messene; but the Dioscuri overtook 
lay in wait in a hollow oak. Lynceus, however, thanks to 
verbial keenness of sight, espied Castor through the truni 
tree and warned his brother, who thereupon slew Casto 
Polydeuces slew Lynceus, and finally Idas was struck by li 
According to another tale, the Dioscuri carried off the } 
Idas and Lynceus. In the ensuing fight, Castor slew Lyno 
was himself in turn slain by Idas, who was slain in hisi 
Polydeuces. a 
The annihilation of the legendary Messenian brothers B 
Dioscuri, whose cult was Spartan, may perhaps indicate 
ordination of historical Messenia to Sparta, its eastern T 
(8th-7th centuries B.c.). There was some difference of 
to whether Idas and Lynceus were buried at Sparta or in Mi 
IDDESLEIGH, STAFFORD HENRY NORTH 
ist Earw or (1818-1887), English statesman who was | 
minister but an undistinguished parliamentarian in success 
servative governments after 1866. He was born in Lon 
Oct. 27, 1818, and educated at Eton and at Balliol college; ( 
From 1842 to 1845 he was Gladstone's private secretary, 
board of trade, where he remained until his appointment it 
as one of the secretaries to the 1851 exhibition, Succee 
the family estates in Devon as Sth baronet in 1851, North 
Gladstone's invitation joined Sir Charles Trevelyan durin 
54 in departmental inquiries which led to the important repor 
1854 recommending recruitment to the civil service by xa 
tion. In 1855 he entered parliament for the Peelite cons 
of Dudley. . Breaking with the Peelites in 1857, he was 
at North Devon in that year, He represented Stamford fro 
to 1866 and North Devon from 1866,to 1885. 
Rapidly establishing his reputation as an orthodox Co 
of front-bench calibre, Northcote joined Lord Derby’s | 
as president of the board of trade in 1866-67; under Di 
1867-68 he was secretary of state for India. Returning Ù 
in 1874, he spent the next six years as chancellor of the 
and succeeded Disraeli as leader of the house of commons 
Northcote was a competent financier who attempted 
Gladstonian tradition in his budgets despite mounting 
but he was less successful as a parliamentary leader. ; 
beard” management of the opposition to, Gladstone s seca 
ministration after 1880 was much criticized and often impé 
the “Fourth party” under Lord Randolph Churchill. 


1886 Iddesleigh acted as foreign secretary 5 
ministry, but his retirement had been decided upon before $ 
suddenly at 10 Downing street on Jan. 12, 1887. 
Originally a protégé of Gladstone, toward whom he was! 
cused of remaining too deferential, Northcote was an, 
hard-working public servant and a Conservative whose Vic 
usually more flexible than his critics alleged. But het 
gain respect as a party leader, and suffered greatly bare 
cule of Churchill and his friends, who nicknamed him d 
Under these circumstances, only loyalty to his old ken 
quess of Salisbury kept Northcote in politics so long 7 
ve way. ; 
a His aed son, Stafford (1846-1911), Baron North 
governor of Bombay (1899-1903) and governor gen Ab 
tralia (1903-08). AFA 
See A. Lang, Life of Sir-Staford Northcote (1890)- g 


IDDINGS—IDEALISM 


IDDINGS, JOSEPH PAXSON (1857-1920), U.S. petrog- 
rapher, who demonstrated the genetic relationships of igneous 
rocks formed during any one period of igneous activity within a 
region, was born in Baltimore, Md., on Jan. 21, 1857, and received 
his education at Yale, Columbia and Heidelberg universities. He 
was assistant geologist (1880-88) and geologist. (1888-92) with 
the, Waites Statea geological survey; in 1892 he became associate 
professor and, from 1895 to 1908, profi 
University of Chicago. a raoa naa OASAN 

In his technical papers he emphasized the textural and chemical 
graduation of rocks and recognized the role of water in magmas. 
He concluded that physical conditions affect the essential mineral 
composition of rocks as well as their crystalline texture and that 
variations in crystallinity depend upon temperature and rate of 
cooling, and so contested the widely held opinion that granular 
rocks necessarily hardened at great depths and in very large masses. 

Iddings worked with other petrographers on “Quantitative Clas- 
sification of Igneous Rocks,” published in the Journal of Geology 
(1902) and later as a book, and his important Igneous Rocks, in 
two volumes, appeared in 1909-13. His other publications include 
Rock Minerals (1906) and The Problem of Volcanism (1914). 
Iddings died at Brinklow, Md., on Sept. 8, 1920. 

(M.A. F.; C.L..Fe.; X.) 

IDE, HENRY CLAY (1844-1921), U.S. representative in 
the Samoan and Philippine Islands and U.S. minister to Spain, 
was born at Barnet, Vt., on Sept. 18, 1844. Ide graduated from 
Dartmouth college, Hanover, N.H., in 1866 and was admitted to 
the Vermont bar in 1871. He was state’s attorney in Caledonia 
county and served in the Vermont senate from 1882 to 1885. 

In March 1891 Ide was appointed U.S. land commissioner in 
Samoa, where he won the praise of Robert Louis Stevenson for 
his “capacity, moderation, tact, and temper” before leaving Samoa 
in November of that year. Under the joint appointment of the 
United States, Great Britain and Germany, he was chief justice 
of Samoa from 1893 to 1897. 

From 1900 to 1906 Ide served in various official capacities 
in the Philippine Islands, including the offices of acting governor 
and governor general in 1905-06. He played an important role 
in framing new laws on civil procedure and internal revenue and 
in reforming of the currency of the Philippines. 

In 1909 he was appointed U.S. envoy extraordinary and minis- 
ter plenipotentiary to Spain. He held that position until 1913, 
when he returned to St. Johnsbury, Vt. At the time of his death 
on June 13, 1921, Ide was a director of a number of banks and 
railway and manufacturing companies. 

A Life of Henry Clay Ide (1935) was print 
A. F. Stone. 

IDEA, This word, brought into English from the Greek, was 
for some time most commonly used roughly in the technical sense 
(or senses) given to it by Plato in his theory of forms (see UNI- 
VERSAL). But by the r7th century it had come to be used more 
or less in its modern sense of “thought,” “conception, concept ; 
sometimes of “belief”; sometimes of “intention” or ‘plan. 

In the 17th and 18th centuries the word “idea” was in very 
ical term of philosophy, not with its Pla- 
ty of senses mostly traceable to 


ed privately by the author, 


Locke introduces it first as í 
to stand for whatsoever is the oner o! 
man thinks” later as signifying l 
nah e or understanding.” But this ee ae, 
le im i ious difficulties, In the first place, he holds 
idee eae oa o that, if ideas are said to be the 
d with the problem of explaining 
inds could lead us to knowledge 
he is led to overlook the im- 
and understanding ine be 
isti i if thinking 
distinguished from percept! s 1 
and understand ca are essentially forms of pepion ts 
as if all three consisted alike in “having ideas.” George Ber eley 
retained the word “idea,” for which he sometimes used sensa- 
tion” asa synonym, to stand for the objects of perception; he re- 
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tained the view that ideas are “in the mind”; and he sought to 
evade the problem which Locke had failed to solve—the problem 
of founding our knowledge of the material world on perception of 
mind-dependent ideas—by refusing to draw any distinction be- 
tween ideas and material objects. Material objects, he held, are 
FERRAN of ideas, and hence they too can exist “only in the 
mind, 

Hume introduced a distinction between ideas and impressions 
—the latter term being designed to cover “all our sensations, 
passions, and emotions,” the former “the faint images of these in 
thinking and reasoning.” In so doing, however, he did not much 
improve upon Locke: he still held that the objects of perception 
are “in the mind” and for the most part he retained in his account 
of thinking the fatally misleading analogy with perception. It 
was urged by an early critic, Thomas Reid, that most of the per- 
plexities in which Locke, Berkeley and Hume had been entangled 
arose from initial confusions in the use of the word “idea,” for 
which he thought Descartes ultimately responsible; and even 
though it can hardly be adequate to trace all difficulties to this 
one source, it, can certainly be said that their uses of the term 
“idea” require very close and critical scrutiny, if their problems 
are to be resolved or even rightly understood. 

See IDEALISM; KNOWLEDGE, THEORY OF; and PSYCHOLOGY; see 
also references under “Idea” in the Index. (G. J. Wx.) 

IDEAL means primarily that which is of the nature of an 
idea, It is, however, more commonly used to denote that which 
is perfect or supreme of its kind, See IDEA; IDEALISM. 

IDEALISM is the name of a group of distinct but allied 
philosophical theories all of which agree (1) in denying that mind 
has originated from or may be reduced to matter and (2) in af- 
firming that mind is a more fundamental feature of the universe 
than matter is. Some writers (e.g., Marxists) define philosophical 
idealism as the view that mind is primary and matter secondary, 
but this would not clearly distinguish it from theism, the view 
that matter and finite minds were created and are sustained by 
an eternal, infinite and immaterial deity. It is thus convenient to 
adhere to the more common practice of regarding idealism as the 
philosophy which not only denies the truth of materialism and 
asserts the reality and importance of mind but also maintains 
either that matter does not exist at all or else that, if it does 
exist, it is more closely dependent on the existence of mind than 
it need be by the sole fact of having been created by God. Like 
theism, idealism is a religious philosophy, as any philosophy must 
be which regards the material world as somehow less real than 
the world of mind or spirit. But although idealists all seek to 
establish a view of the world that lays the foundations for a 
rational religion, they are not all committed to belief in a per- 
sonal God or, indeed, to belief in God at all, 

In what follows, the word “idealism” and its different meanings 
will be considered first. Then, since idealism is a group of mod- 
erm philosophical views associated in its beginnings particularly 
with the arguments of George Berkeley, the survey is begun with 
a brief account of his system. The third section is a short account 
of phenomenalism, a theory about the material world that is briefly 
indicated in Berkeley's writings, but which was subsequently de- 
veloped in ways that bring it into conflict with the religious aspects 
of idealism properly so called. Next, Immanuel Kant’s transcen- 
dental idealism is discussed; and finally, after a fifth section on 
the absolute idealism of the roth century, the article closes with 
a discussion of the main criticisms that have been brought against 


idealism. 
Origin and Use 
rived from the Gree 


of the Term—The word “idealism” is de- 
k word idea, which means, in untechnical lan- 

e, a visible form or the look or appearance of something. 
This word became a technical term in the philosophy of Plato, 
who used it to mean a universal by contrast with particulars, ora 
standard, limit or ideal by comparison i the particular things 

ich merely approached or approximated to it, 

Ti The soid Ridea,” then, was first used in philosophy to mean 
Platonic ideas; $6., suprasensible universals or forms held to be 
truly apprehended by the intellect and contrasted with particu- 


lar things deceptively presented to the senses. In this sense 


—————— 
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Beauty Itself or Absolute Straightness are ideas in contrast with 
the particular things that may appear beautiful in one context 
and ugly in another, or with the more or less but never perfectly 
straight lines that we see or feel by our senses. 

2. “Idea” was used in the 16th and 17th centuries for a form 
or shape impressed by a hard object upon some soft material, as 
when Descartes (in his Rules for the Direction of the Understand- 
ing, xii) wrote of “shapes or ideas” formed in the brain by things 
outside the body as if by the action of a seal on wax. 

3. “Idea” was also used for a supposed representative in the 
mind (not in the brain, which is, of course, material) of an ex- 
ternal object perceived by means of this representative. 
Descartes, in Meditation II contrasts such ideas, which, he says, 
“are, as it were, pictures of things,” with activities of the mind 
such as acts of will and assertions. To perceive a man or the 
sky was, according to Descartes, directly to perceive such a repre- 
sentative idea in the mind, so that material things were never per- 
ceived except indirectly. 

4. Not all of these picture ideas, however, are copies of some- 
thing external to the mind, and according to Descartes we also 
have ideas such as that of a chimaera formed by combining at 
will ideas of colour and shape originally received from the senses. 
Such ideas were called ideas of the imagination. 

John Locke, by frequent use in his Essay Concerning Human 
Understanding (1690) of the word “idea” in sense 3, gave wide 
currency to the theory that external objects cannot be directly 
known but must be known indirectly by means of representative 
ideas that are themselves directly perceived and exist only in the 
mind, Locke and his followers were called “ideists” by con- 
temporary critics, and the theory of representative ideas “the new 
way of ideas.” In this philosophical usage, ideas are contrasted 
with material objects, are likened to pictures or images and are 
said to exist “in the mind.” Usage 2, however, encourages the 
belief that they are somehow impressed on the mind as if by 
physical pressure, and usage 1, lingering alongside usage 3, made 
it possible to think of them also as objective existences just as 
independent of perception as Plato's ideas were. But the fact that 
ideas in sense 3 exist “in the mind” makes it easy to assimilate 
them to ideas of the imagination which no one supposes to exist 
except while they are actually being experienced. 

Now the word “idealism,” as most commonly used by philoso- 
phers, is based upon the word “idea” in sense 3. It is true that 
Leibniz, when he wrote in 1702 that “what is good in the hy- 
potheses of Epicurus and Plato, of the greatest Materialists and 
the greatest Idealists, is combined in my view” (Werke, ed. by 
C. J. Gerhardt, iv, p. 560), appears to have had sense 1 in mind; 
but when the word came into general philosophical use about the 
middle of the 18th century, idealism was taken as the view that 
there was no material world but only ideas existing in immaterial 
minds. Thus Denis Diderot wrote in 1749 (Oeuvres, ed. by 
J. Assézat, vol. i, p. 304): “We call idealists those. philosophers 
who, knowing only their own existence and that of the sensa- 
tions that follow one another within them, do not grant anything 
else . . . a system which, to the shame of the human mind and of 
philosophy, is the most difficult to oppose although the most 
absurd of all. .. . Whether we raise ourselves to the skies, whether 
we go down to the bottom of the abyss, we never get outside our- 
selves: now that is the result of the first of Berkeley’s dialogues 
and the foundation of his whole system.” It will be noticed that 
Diderot attributed to Berkeley not only the view that we have 
direct knowledge of ideas only, but also the view that it is impos- 
sible,to have knowledge of anything beyond one’s own existence 
and one’s own ideas.» This latter view is today called solipsism, 
but in the 18th century it was called idealism or egoism (see the 
Encyclopédie, s.v. “Egoistes”): It will be seen, then, that we 
must begin with Berkeley, to whose philosophy, which was little 
understood in his lifetime, the name “idealism” was given. 

Immat Berkeley called his philosophical system im- 
materialism.» In denying the existence of material substance he 
held that the universe consists of God, the infinite spirit; of 
finite active spirits, includirig, of course, human beings; of pas- 
sive, inert ideas, which exist only “in the mind” of spirits; of the 
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relations between all these; and of nothing else... He believed 
that his denial of the existence of material substance enabled 
materialism, skepticism and atheism to be refuted’and the cau 
of religion to be more firmly established.than hitherto. ‘That iss 
system, if true, refuted materialism is obvious. That it er 
skepticism, Berkeley held, followed from the fact that we are 
each certain of our own existence and of the ideas in our minds. 
Skepticism arises from the inevitable disappointment at being 
unable to get knowledge of something beyond these ideas, Athe- 
ism is refuted “by this simple reflection on the repugnancy in- 
cluded in supposing the whole, or any part, even the most rude 
and shapeless of the visible world, to exist without a mind” In 
Berkeley's view, what exists independently of finite minds must 
exist in God's mind. 4 
The first step in the arguments leading to these conclusions 
had been taken by Descartes and Locke when they said that ideas 
which cannot exist apart from a mind’s awareness of them are the 
immediate objects of perception. These philosophers had held 
that, whereas ideas of colours, sounds, tastes and smells (the 
so-called ideas of secondary qualities) were not, ideas of shape, 
size and movement (the so-called ideas of primary qualities) were 
copies of physical features of independently existing material 
things. Put in its briefest terms, Berkeley's argument was that, 
once it is granted that what we immediately experience are ideas 
or sensations (he used both words) and that our knowledge of the 
world is based on what we immediately experience, then we can 
form no conception of anything besides or beyond ideas or sensa- 
tions and the minds in which they exist. If our knowledge of 
things in nature is derived from experience, he argued, then itis 
derived from ideas and cannot reach to anything fundamentally 
different from them, apart from the minds in which they’ exist. 
The very being of ideas is their being experienced, for just as it 
would be absurd to say that a pain could exist unfelt, so it is 
absurd to say that an odour could exist unsmelled, that a sound 
could exist unheard, that a feel could exist unfelt, or that a colour 
could exist unseen. Berkeley added the further argument that 
the very notion of something existing unexperienced is contra- 
dictory since it-implies that something not experienced is ex 
perienced. He was, however, as anxious to avoid skepticism as he 
was to refute materialism, and he therefore argued that his denial 
of material substance was not a denial of the familiar world in 
which men know one another and come across all sorts of physical 
bodies. Although material substance does not exist, trees a 
rocks and cherries do, and these are nothing but “collections ol 
ideas. Since they are collections of ideas we know them directly, 
without any dubious intermediaries, and hence we have no cone? 
for doubt concerning them. And as they exist independently a 
human will and appear to us in a regular order, they must po 
sults of the Divine will and exist in the Divine mind when n° 
perceived by humans. ASi 
Berkeley was anxious to accommodate his immaterial 
the beliefs of ordinary men, and he therefore stressed the a 
ences between ideas of sense and ideas of imagination, pointing 
that the latter are more under the control of the will than neo 
former and are less vivid and regular. Arthur Collier, howay 
in his Clavis universalis (1713), which seems to have been 


keley, stressed th 
Berl oe He asserted that 12 


world 


seen in a looking glass, by men light-headed, ecs 
only in mind. In order to prove that the objects percan 
sense are in the mind in the same way as are the iene object 
imagination, Collier appeals to the fact that an imag 
may appear just as external to the mind as a re 
He sharpens the paradox which Berkeley had blunted. 
The arguments for immaterialism which have 50 Pp conse 
sidered are, with one exception, based oman aceon and, 48 
experience and assume that sense knowledge is imme! 
such, indubitable. The exception is the argument tradictory: 
notion of unexperienced material substance 1s self-con' t matter 
Now Collier put forward further arguments to show 
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was a self-contradictory conception. He held, for 

it can be proved both that the external world is finite = om 
it is infinite in extent, both that it is finitely and that it is infinitely 
divisible. From this he concluded that there is no more ground 
for believing that there is an external world than for believing 
that there is a triangular square: Leibniz, too, upheld a version 
of the immaterialist thesis. Starting from the assumption that, 
if something complex’ or containing parts exists (as it does), then 
there must be ultimate elements which are simple and without 
parts, he asked whether these ultimate simples could possibly be 
material, Now anything material, he argued, is necessarily divisi- 
ble into parts which are themselves divisible into further parts, 
and so on im infinitum. Hence, he concluded, nothing material 
could possibly be an ultimate element of the world, but since there 
must be ultimate elements, they are necessarily immaterial. 
These ultimate immaterial elements of the world he called monads. 
Not all monads were held by him to be minds, but they were all 
mindlike rather than material, and hence’ Leibniz’ monadism (as 
it is called) is a sort of immaterialism. Now arguments such as 
these do not start from Berkeley's assumption that sense experi- 
ence is reliable and fundamental. On the contrary, they show, if 
successful, that the view of the world suggested by sense experi- 
ence needs to be corrected by philosophical thinking. Immaterial- 
ism, then, may be supported by the appeal to experience in the 
manner generally adopted by Berkeley, or by arguments which 
purport to show that experience is misleading, in the manner of 
Leibniz. 

Those who, like Berkeley, accept the fundamental reliability 
of sense experience are called empiricists. Those who, like Leib- 
niz, hold that sense experience is misleading by comparison with 
properly conducted philosophical argumentation, are called ration- 
alists, Thus immaterialism has been supported both by empiricist 
and by rationalist arguments. 

Phenomenalism.—Berkeley’s idealism was intended not only 
as a defense of religion, but also, as he put it in the title of his 
Treatise Concerning the Principles of Human Knowledge (1710), 
asa step toward removing “the chief causes of error and difficulty 
in the sciences.” The denial of material substance, he thought, 
pu out of the way a notion that tonii a a erway 

erkeley’s view, to say that a physical object, a tree, 5 
ple, exists is to say that if someone looks he will see ied 
colours and shapes, that if someone touches he will feel sae 
hardnesses and temperatures, and so on. Thus Berkeley define 
material objects in terms of actual and possible sensations, ie H 
interms of what is or may be directly observed. He cea 
this principle of defining entirely in terms of observed or S a 
ible Sitities should be extended to the natural sciences and'even 

mathematics, 

In following out this plan he endeavoured to show that vad 
only genuine causation is that exercised by minds with veered 
that what goes by that name in the physical world is nol nid 
but a regular sequence of ideas or sensations: He argued, 


that 

too, that there is no absolute or empty” space, but 
ovement. Thus 
space is definable in terms of touch and felt m nts of 


within Berkeley’s philosophy there may be seen the a 
4 radical philosophy of epia Hume later in ese 18th cen: 
tury and J; S. Mill and Ernst’ Mach in the roth detid der 
element from the religious part of Berkeley's ag iricism. 
to develop what they regarded as a consistent form 0 pi 


Liat : ions of ideas was 
erkeley’s view that material things are ae matter as/@ 


thus transformed b; ill into the defini i 
y Mill into the ‘ ous at- 
Permanent possibility of sensation; an Mach eres natu 
tempts to show that atoms and other unobserva i 
sciences were “economical ways of symbolizing 
nalysis of Sensations, 1886). The view ables of 
Physical objects and statements about the unobsery 


OS 
natural science are reducible to statements about aa ee a 
sible sense experiences is called phenomena Si iag materialism, 
Somewhat uneasy position between io to the latter than 
although it is, in its general bearing, more rte phenomenal- 
to the former. But insofar as the ultimates t0 wio use a zothe 


pr jons oT 
ism refers are ideas, sensations, impressions 
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century expression) sense data, and insofar as these, as items of 

immediate experience, seem to be unthinkable apart from some 

percipient, there is an immaterialist Jook about phenomenalism 

ee from its idealist ancestry. (See also PHENOME- 
SM. 

Transcendental Idealism.—It has been shown that there are 
two forms of immaterialism and that there are two different types 
of argument purporting to establish it: there is the empiricist 
form, which iati tenis the premiss that there is immediate 
acquaintance with mind-dependent ideas and concludes that the 
notion of material substances beyond these ideas and causing them 
is redundant; and there is also the rationalist form, according 
to which material substances could not possibly exist, or at any 
tate could not be ultimate features of the world. The empiricist 
form is held to be a consequence of the policy of limiting one’s 
view of the world to what sense experience reveals, The ration- 
alist form is an attempt to prove by rational deduction that there 
is some logical absurdity in the very notion of material substance, 
so that it is impossible that material substances should exist or 
should be more than appearances of ultimate immaterial sub- 
stances, In this second line of argument the court of appeal is 
not sense experience but rational conceivability. Now it was 
argued by Kant, in his Critique of Pure Reason (1781), that a 
consistent empiricism leads to skepticism, for in mere sense ex- 
perience the percipient would be passively immersed first in one and 
then in another sight or feel or smell or sound or taste without there 
being any memory of past or recognition of new ones. To this 
disconnected sensible phantasmagoria he gave the name “mani- 
fold of sense”; and the phrase “perceptions without concepts are 
blind” (Critique of Pure Reason, rst ed., p. 51) expresses his 
view that acquaintance with particular items of this manifold 
would not constitute knowledge, On the other hand, Kant argued, 
philosophical rationalism in its extreme form (he sometimes called 
it dogmatism) is nothing but an uncontrolled play of concepts or 
mere thoughts. From a mere concept or thought it is possible 
only to deduce another concept or thought, not to draw conclu- 
sions about what exists in the world. The rationalists erroneously 
thought that they could prove things about the nature of the sub- 
stances in the world, or could prove that the — is or is not 
caused, or is infinitely or only finitely divisible, by arguments 
based only on the concept of substance, the concept of cause or the 
concept of infinity. This view is expressed in the phrase with 
which he balanced that already quoted: “thoughts without content 
are empty.” Kant therefore ee ese _— is za peor 

l the data of sense must fall within forms of space an 
rm Sete by the mind itself and must be brought into some 
form of conceptual order by the activity of the understanding. | It 
is only because the mind contributes the forms of space and time 
that we can be absolutely certain, as we are, that anything per- 
ceived must fall within one or both of them; and it is only because 
we impose conceptual forms such as those of substance and cause 

n our sensations that we are quite sure that anything experi- 
enced must be inan ordered world of interacting things. If ex- 
perience of a natural world is to be possible, the data of sense 
must be aċtively arranged (Kant’s word is “synthesized”) by the 
understanding in terms heme paced apne soicyed Ta 
ce and cause. A sensation or idea ; ex- 
Saia no knowledge at all and can only co-operate in doing 
so when it is regarded as reson i na substance, whether it 
i ing or an embodied mind. 
paral nn sf course, that the ideas which are the raw ma- 
terial of our knowledge must somehow be due to realities existing 
independent of human minds; but he held that human knowledge 
annot reach to them because it can only arise in the course of 
i thesizing the ideas of sense themselves. Things-in-themselves 
Sat remain forever unknown to us. He therefore called himself 
a formal or transcendental idealist, because the mind determines 
the form in which reality appears to us. “The mind does not de- 
rive its laws (2 priori) from nature, but prescribes them to her’ 
Prolegomena to Every Future Metaphysic [1783], section 36). 
ht heless Kant thought that he could refute both the idealism 
e petine and that of Berkeley. The former he’ called “prob- 
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lematic idealism,” because Descartes merely held that the existence 
of matter could be doubted; and the latter “dogmatic idealism,” 
because Berkeley maintained outright that matter does not exist. 
As Kant falsely believed that Berkeley’s theory was that things 
in space are mere imaginations, his “refutation” of Berkeley need 
not detain us. His argument against problematic idealism was 
that the man who doubts the existence of objects in space outside 
him must be sure of his own existence but could not know of it 
unless he was aware of continuing physical things with which his 
own continually changing ideas could be contrasted. It will be 
seen, therefore, that Kant held both that the understanding is re- 
sponsible for so ordering our sense experiences that they constitute 
the natural world (this is his transcendental idealism) and also 
that the embodied selves existing in the natural world are correla- 
tive with material objects of which they have as direct a knowledge 
as they have of themselves (this is his “empirical realism”; cf. 
Critique of Pure Reason, ist ed., p. 375). But how can the under- 
standing both be a condition without which there could not be a 
natural! world at all and also be a part of it belonging to embodied 
selves in space and time? Kant’s answer was that experience is 
made possible by the synthesizing activity of a transcendental self 
of which we can knoW nothing except that it is a condition of our 
knowledge of the natural world and of ourselves as empirical selves 
within it. If Kant was right, the immaterialists made the mistake 
of supposing the sensible world depended upon empirical selves, 
whereas in fact there could be no experience of empirical selves 
any more than of the sensible world without the activity of a 
transcendental self. 

According to this argument, therefore, there must be things- 
in-themselves and transcendental synthesizing activities, but any 
attempt to discover what sort of thing they are is doomed to in- 
evitable failure. Kant recognized, nevertheless, that we do not 
remain content with this limitation but endeavour to extend our 
knowledge beyond the bounds of possible experience. He gave the 
name “reason” to the intellectual faculty with which we under- 
take this fruitless task. Prompted by reason, we speculate about 
the ultimate nature of the world, its source and its destiny, but in 
doing so we run into antinomies (i.e, equally cogent arguments 
leading to incompatible conclusions). It was Kant’s view that the 
traditional arguments for the existence of God inevitably call forth 
equally plausible counterarguments and hence cannot be relied 
upon as defenses of the religious viewpoint. Theoretical reason, 
indeed, cannot even establish the freedom of the will, in spite of 
the importance of this notion for our moral life.. On the other 
hand, however, Kant argued that reason has a practical use in 
which the moral law is revealed and with it the fact of freedom. 
Thus man’s practical reason reveals him as a member of two 
worlds: the sensible world in which he is a natural being with de- 
sires that are subject to the law of causation; and an intelligible 
world in which he is spontaneous and free. (See also TRAN- 
SCENDENTALISM.) 

Absolute Idealism.—Absolute idealism, which, along with 
positivism and materialism, was one of the most influential phi- 
losophies of the 19th century, is, in its essentials, the work of 
Hegel. It was largely due to his writings that the positivism and 
Materialism that were so congenial to the new scientific outlook 
and to the developing industrial society had to face objections not 
only from the traditional religious teachers but also from philoso- 
phers who were free to speak their minds untrammeled by specific 
religious dogmas. In spite, therefore, of the difficulties to which 
his highly individual style and the scope of his writings give rise, 
the most characteristic traits of his idealist view must here be 
sketched in. The most convenient way of doing this will be to 
consider some ways in which he criticized and transformed Kant’s 
transcendental idealism. He discussed Kant’s views very fully in 
Paragraphs 40-60 of his Encyclopaedia of the Philosophical 
Sciences (1817) and at the end of his Lectures on the History of 
Philosophy. 
ua, Every philosophy” wrote Hegel in-his Science of Logic (1812) 

is essentially idealism”; but he did not mean by this that every 
philosophy was immaterialist. He said, indeed, that all that 
Berkeley’s immaterialism amounted to was that the word “ideas” 
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was applied to what previously had been called “things,” 
thing else being left just as it had been. Nor was he impres D7 
Kant's “refutation of idealism,” for this merely rectified Berke 
ley’s paradox by a return to the common sense that Berkeley ia 
disturbed. By “idealism” Hegel meant “the proposition that the 
finite is ideal”—‘ideal” being used to mean “not truly existing,” 
In the passage in the Science of Logic from which these definitions 
are taken Hegel goes on to say that, in denying that the finite is 
real, idealism is at one with religion. Hegel argues that finite or 
limited being presupposes infinite unlimited being, within which 
the finite is a dependent element. The infinite contains the finite 
within it, for if the infinite were distinct from and external to the 
finite it would be limited by it and therefore not be infinite, Now 
Kant had said that the reason was the faculty by which we fruits 
lessly seek to transcend the limitations imposed by sense experi- 
ence and the categories of the understanding. According to Hegel, 
however, this urge toward completeness shows that the reason isa. 
superior, less limited faculty than the understanding, tending 
toward genuine philosophical knowledge of the infinite, ‘He be 
lieved that Kant should not have remained satisfied with the no- 
tion of distinct faculties of sensibility, understanding and reason 
but should have seen that the sensibility is that part of experience 
that is:most refractory to rational explanation and that the reason 
is the understanding freed from the restrictions of fixed and limited 
forms. According to Hegel there is a progress in knowledge from 
the vague blind stare of the senses, through the neatly distin- 
guished categories of common sense and natural science, to the 
unified knowledge that is philosophy, ‘The movement toward 
philosophical completeness necessarily leads away from mere sense 
experience. In this connection reference may be made to Kant’s 
refutation of the ontological argument for thé existence of God 
(see Tersa). According to this argument God, defined as the 
All-Perfect Being, must exist since existence is a perfection and a 
being without it would not be perfect. To this Kant objected that 
existence is not a predicate and therefore not a perfection and that 
it is impossible to deduce the existence of anything from a meré 
definition. This, of course, is a particular application of Kants 
principle that thoughts without content are empty. Hegel, how- 
ever, accepted the ontological argument, arguing that, although it 
does not follow from the thought of some finite thing, such asa 
hundred dollars, that that thing exists, the thought of an All- 
Perfect or Infinite Being is different and does imply existence: 
The principle behind this defense of the ontological argument 8 
that the simple sort of verification that is appropriate when we are 
concerned with the existence of sensible objects is quite inappro 
priate for highly complex beings. It is absurd to think of ann 
ing the existence of the Infinite Being in the way In bien 
verify the existence of a hundred dollars, and hence Kant's re ih 
tion rests on a confusion of categories. Hegel’s defense of’ : 
ontological argument is thus a defense of the view that ae 
thoughts are so coherent, comprehensive and compelling preter 
nonexistence of their object is unthinkable. He considered je 
if perceptions without concepts are blind, then the choice is 
tween more or less adequate thoughts rather than bette 
that are supported by sense experience and those that are "aie by 
Another way of approaching Hegel’s absolute idealism 
reference to his criticisms of Kant’s theory of the cater have 
the section on transcendental idealism three categories Gi 
been indicated, those of substance, cause and interaction, i aon 
in fact held that there are 12 in all, which he arrived at ional 
sideration of the forms of judgment distinguished in the ia fort 
Aristotelian formal logic. Kant’s general idea was ne 
logic showed the forms of thought which the understan 
in bringing order to the manifold of sense. On the 
is the manifold of sense, on the pits 38 ee 
Hegel argued that the categories and that to ores 
should not be divorced from one another, and that the beer i 
themselves should be considered in their relations to Cnseparabley 
If the categories and that to which they apply are } i 
then an examination of the forms of thought is at e sohysi¢s 
an exploration of the forms of being, and logic an 
are one. And if the categories are not to be rej 
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items on a short list, then it:may be possible for us to discover 
why it is that antinomies arise, They arise, Hegel held, from the 
pare a or abstract character of each form of thought considered 

The aim, therefore, should be to show how our thinking becomes 
more and more adequate as, from the contradictions involved in 
the less satisfactory categories, we proceed toward those that are 
complex and comprehensive, “This is the aim which Hegel claimed 
to fulfil in his Science of Logic, where, commencing with the most 
abstract category, “being,” he passed through mathematical, physi- 
cal, chemical and biological categories to the absolute idea. Just 
as the absolute idea contains within itself the truth of all the 
more abstract categories, so the later and more comprehensive 
systems of philosophy contain within themselves the truth of all 
the earlier and partial ones. “The latest philosophy contains 
therefore those which went before; it embraces in itself all the dif- 
ferent stages of them; it is the product and result of those that 
preceded it. We can now, for example, be Platonists no longer” 
(Lectures on the History of Philosophy). 

Absolute idealism, then, comprised the following main themes, 
It was held that the common-sense world of distinct things and 
embodied minds in space and time is not the world as it really is 
but merely the world as it appears in terms of uncriticized cate- 
gories. It was held in the second place that the mathematical and 
physical categories are the least adequate for grasping the truth 
of things and that the world as a whole is best conceived in terms 
of self-conscious mind. It was held in the third place that thought 
does not consist in the imposition of ready-made forms upon 
merely given material, but is, in its most characteristic features, 
the relating of each particular experience with the infinite whole 
of which it is an expression. This was the general view which, in 
the latter part of the roth century and in the beginning of the 
2oth, spread from Germany to Great Britain and the British em- 
pire, to the United States and, in rather different forms, to France 
and Italy too. The British writer who most consistently repro- 
duced the central features of Hegel’s absolute idealism was Ber- 
nard Bosanquet, especially in his Logic (1888) and The Principle 
of Individuality and Value (1912). In the former he traced the 
types of judgment and inference appropriate to the various stages 
of thought, from the rudimentary forms that are closest to mere 
sense experience to its highest systematic development. In the 
latter he showed the consequences of the view that no particular 
thing is real in isolation from the whole and that rational under- 
standing and inference would be impossible unless the world were 
a system no part of which could be what it is apart from its rela- 
tions to the other members, A somewhat more idiosyncratic ver- 
sion of absolute idealism is presented in the writings of F. H. Brad- 
ley. His Ethical Studies (1876) turned the Hegelian weapons 
against the utilitarian ethics and underlying empiricist assumptions 
of the time, while his influential Appearance and Reality (2898) 
was an attempt to show that, in spite of the appearances, the ve 
is really “one comprehensive sentience.” Josiah Royce’s The 
World and the Individual (1901) was the most impressive ace 
can work in the tradition of absolute idealism. Mention shoul 
also be made of J. M. E. McTaggart’s The Nature of Existence 
(2 vol:, 1921-27), in which a subtly argued chain of spr ix 
employed to establish the conclusion that the ultimate consi cine 
of the world are a system of timeless selves who need no peat 
maintain the order that they observe. About the year fae Tiei 
lute idealism had come to be hee at on able ited 
influence in the universities of the Bri $ iti 
States, permeating the teaching of ethics, aesthetics hy nt irene 
well as the more fundamental disciplines of logic an emt eligi 
Philosophy was thought to justify at any rate fat à ovement. 
hopes and to point the way to moral and politica ea th century 

Criticisms of Idealism.—By the ean fs ordra and 
philosophical idealism had lost its spe : hee nis paragraphs 
had few upholders in academic circles. b A at have led to this. 
contain a summary of the types of argumen f hilosophers, 

ialism has never had wide support from p: 

i: timate mallet Sanat d absolute idealists were chary 

and both transcendental idealists and abs 


of it. Now the first step in the empiricist form of immaterialism 
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is the assertion that the objects immediately perceived are ideas 
or Sensations which exist only “in the mind.” This step has been 
challenged in two ways. In the first place it has been urged that 
immaterialists fail to distinguish between the object perceived 
(¢.8:, a coloured patch) and the act of perceiving it and that it is 
the latter, not the former, that is really “in the mind.” Those who 
use this argument, however, admit that the idea or sensation (for 
which the 2oth-century name is “sense datum” or “sensum”) only 
exists while it is being perceived and can only have those charac- 
teristics which it is perceived to have. They still have the prob- 
lem, therefore, of determining the relationship of this entity to the 
material objects which, in any view, continue to exist when not 
perceived by any finite observer. The result is either a revised 
version of Locke’s representationalism or else some form of phe- 
nomenalism. A second line of argument, therefore, takes the 
course of denying that there are such entities as sense data at all, 
Powerful support. for this view is given by the reflection that if 
sense data have only those characteristics which they are perceived 
to have, then they must literally be vague or indefinite objects, 
For if someone sees a coloured patch with many speckles on it and 
yet does not see how many speckles there are, then according to 
the sense-datum theory he must be seeing a sense datum that has 
many. speckles but has no definite number of them. Unless this 
paradox can be removed, upholders of sense data are in danger 
of maintaining the existence of entities with properties that seem 
to be logically impossible, If the analysis of perception in terms 
of ideas or sense data is untenable, then the arguments for im- 
materialism, as well as those for phenomenalism, cannot even get 
started. 

2. The rationalist arguments for immaterialism and the argu- 
ments for the other types of idealism meet with criticisms of a 
type first clearly formulated by G. E. Moore, Idealists assert 
conclusions that conflict with common sense. Not only do they 
talk about transcendental selves and absolute ideas, but they deny 
that tables and embodied selves and other finite beings are real at 
all. But we do say that tables and people exist, and anyone who 
denied this would be commonly held to be saying what is false. 
Again, idealists have denied that time is real, and yet it certainly 
took time for this sentence to be written. Thus we have to choose 
between accepting the truth of statements that are universally 
understood and are universally held to be true, and accepting the 
truth of statements that are understood by very few and need a 
lot of philosophical argumentation in their support. The oppo- 
nents of idealism argue that it is the first alternative that ought to 
be accepted, for, they say, it is ultimately only by means of the 
ordinary language which we are brought up to speak that anything 
at all can be explained to anybody, Someone who says that tables 
and people are not real is misusing the word “real,” for it is com- 
monly used just to indicate that it is tables and people that exist 
and such things as chimaeras and unicorns that do not. According 
to this argument, then, rationalist immaterialism and absolute 
idealism must be false because they deny the truth of common- 
sense statements that are certainly true if anything is true, and 
assert the truth of other statements whose meaning cannot be 
clearly explained in terms of the ordinary language in which every- 
thing explainable must ultimately be explained. see 

3. The absolute idealist holds that truth is a relationship of co- 
herence between thoughts rather than a correspondence between 
thoughts and external realities. Against this empiricists ox 
that, important as coherence may be, it is secondary to the prime 
condition that statements are true by virtue of their stating what 
is the case. The idealist’s objection to this, however, is that ascer- 
taining what is the case (7.¢., verifying) is not a mere irrational 
seeing or touching, but is the testing of a theory and, since veri- 
fication has its meaning and point only in the context of the theory 
that is being tested, it cannot take us beyond judgment, thought 
or inference (Brand Blanshard, The Nature of Thought; vol, ii, 
pp. 227-259, George Allen & Unwin Ltd., London, 1939; new im- 

i 8). : 
ec tones idealist also maintains the view expressed by 
Hegel as “The truth is the whole.” Understanding the world is dis- 
covering the place of subordinate things in subordinate wholes, 
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of subordinate wholes in less subordinate ones and, ultimately, 
of everything subordinate in the infinite whole. All our reason- 
ing, it is held, rests on the assumption that everything is neces- 
sarily connected with everything else. The properties that things 
have they necessarily have, although we may not always see that 
this is so. It has been objected to this part of the idealist view 
that it is meaningless to say of any fact that it is necessarily as it 
is, since necessity is a property of elements of a symbolic system 
or of linguistic expressions: facts are the case, propositions may be 
necessarily true in the light of certain definitions and rules of in- 
ference, To this the idealist’s reply is that necessity is a relation- 
ship between the elements of systems, so that the necessity of 
linguistic systems is one instance of a much wider notion. To un- 
derstand anything, on his view, is to see it in its place in the various 
systems to which it belongs and is hence to grasp its necessity. 
“In what we take as the real world we can see the outlines of a 
necessary structure that is the counterpart of thought’s ideal” 
(B. Blanshard, ibid. p. 516). See MATERIALISM; see also refer- 
ences under “Idealism” in the Index; and. biographies of the 
philosophers mentioned in this article. 

BrstiocrarHy.—W. Wallace, The Logic of Hegel: With Prolegomena 
(1874, and subsequent editions); J. M, E. McTaggart, Studies in 
Hegelian Dialectic (1896) ; Josiah Royce, Lectures on Modern Idealism 
(1919); N. Hartmann, Die Philosophie des deutschen Idealismus, vol. i, 
Fichte, Schelling und die Romantik (1923), and vol. ii, Hegel (1929) ; 
J. H. Muirhead, The Platonic Tradition in Anglo-Saxon Philosophy: 
Studies in the History of Idealism in England and America (1931); 
G. Watts Cunningham, The Idealistic Argument in Recent British and 
American Philosophy (1933); A. C. Ewing, Idealism: a Critical Survey 
(1934); G. F. Stout, God and Nature (1952); and works cited in the 
text above. (H. B. A.) 

IDENTIFICATION: see FINGERPRINT; EVIDENCE; INVESTI- 
GATION, CRIMINAL, 

IDENTITY, LAW OF: see THOUGHT, Laws or, 

IDEOGRAM, a pictorial symbol that conveys an idea or a 
meaning directly, as distinguished from a logogram (a word sign), 
syllabogram (a syllabic sign) or letter (an alphabetic sign), which 
represent sounds or linguistic elements. See Picrocraruy; WRIT- 
ING; LocoGRAM AND SYLLABARY; See also references under “Ideo- 
gram” in the Index. 

IDES, the name given in the Roman calendar to the 13th day 
of the month with the exception of March, May, July and Oc- 
tober, the Ides in these months falling on the rsth day. See 
CALENDAR, 

IDIOT, a person with insufficient mental development. The 
mental age does not exceed, according to the usual definitions, 
that of a normal two-year-old child. The condition is sometimes 
defined legally as well as medically. See MENTAL- DEFICIENCY: 
Classification: Idiocy. 

IDLIB, a town and capital of the muhafaza (governorate) of 
the same name, is situated 35 mi. S.W. of Aleppo in the northwest 
of the Syrian Arab Republic. The area of the muhafaza is 2,727 
sq.mi.; pop. (1960) 331,745. This district was formerly. part of 
the muhafaza of Aleppo, but for administrative purposes it was 
separately constituted in 1959. 

The town of Idlib (pop. [1961 est.] 36,361) lies on the main 
road between Aleppo and Latakia, Syria’s chief port. Its buildings 
are of mud brick and stone, set in the midst of gardens and vine- 
yards against a background of limestone hills. The climate is con- 
tinental, with hot dry summers and cold wet winters, the rainfall 
being as a rule sufficient to make irrigation for the most part un- 

. It is the centre of a rich agricultural area and part of 
the produce of Ar Ruj (the northern portion of the Rift valley) is 
marketed there. The chief products of the district are barley, 
wheat, vetches, grapes, beans, olives, sesame, cotton and nuts, 
Idlib is also an important textile centre, spinning sufficient cotton 
and yarn to supply the surrounding region. (M. V. S.-W.) 

IDO: see ESPERANTO. 

IDOCRASE, a rock-forming mineral of variable composition 
also known as vesuvianite. Idocrase, a hydrous calcium aluminum 
silicate with some magnesium and iron, is transparent or trans- 
lucent, has a vitreous lustre and is commonly brown or green. 
Transparent crystals of a good green or brown colour may be cut 
as gem stones. A compact green variety resembling jade is found 
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at several localities in California and is known as californite,.. 
sky-blue variety, cyprine, has traces of copper. Some varieties 
contain fluorine or boron. The crystals of idocrase have tetrago 
symmetry, and the structural formula is Ca,o(Mg,Fe) oAly (Sige 
O;)2(Si0,);(OH),. The crystal structure resembles in some ways 
that of garnet (q.v.). The crystals are four- or eight-sided prisms 
terminated by basal planes and pyramids. Idocrase occurs com- 
monly as well-developed crystals, also as striated columnar 
gates. The specific gravity is about 3.4 and the hardness 6,5, Most 
varieties are optically uniaxial and negative. Viluite, a variety 
containing boron, is optically positive and may be biaxial, 

Idocrase is found principally in crystalline limestones near their 
contacts with igneous rocks (see METAMORPHISM) and in beds of 
marble and calc-silicate granulite associated with gneiss and mica 
schist. It is also found in association with serpentinite and in 
chlorite schist. and amphibolite. Minerals commonly. occurring 
with it are calcite, garnet, diopside, wollastonite, phlogopite and 
amphibole. 

Localities where fine crystals have been found are the Ala valley 
in the Piedmont; Monte Somma (Vesuvius); the  Vilyui river, 
Sib.; Christiansand, Nor,; and, in North America, at Auburn, Me; 
Amity, N.Y.; Franklin, N.J.; and Litchfield, Que, (J. B.T.) 

IDOL, literally an image (Gr, eidolon), particularly an image 
used as an object of worship. In philosophy, the word can mean 
a prejudice of some kind that hinders clear thought. It was:used 
in this sense by Giordano Bruno and adopted from him by Francis 
Bacon (q.v.), who in a celebrated passage of his Novum Organum 
distinguished four kinds of idol, namely: (1) “idols of the tribe,” 
prejudices more or less common to the whole human race; (2) 
“idols of the cave,” prejudices peculiar to individuals; (3) “dols 
of the market place,” prejudices encouraged by one’s social 
group and mother tongue; and (4) “idols of the theatre,” preju- 
dices or false notions taught and encouraged by various schools of 
thought. 

IDOLATRY, in Christian thought, the worship of someone 
or something other than God as though it were God, “the elevation 
of a preliminary concern to ultimacy” (Paul Tillich). The first of 
the Ten Commandments prohibits idolatry: “You shall have no 
other gods before [or besides] me.” 2 

Christian thought has distinguished several forms of idolatry. 
Gross or overt idolatry consists of explicit acts of reverence ad- 
dressed to a person or an object—the sun, the king, an animali a 
statue. This may exist alongside the acknowledgment ©} i 
Supreme Being; for example, Israel worshiped the golden calf al 
the foot of Mt. Sinai, where it had encamped to receive thee 
and the covenant of the one true God. A man becomes guilty © : 
more subtle and “fine” idolatry, however, when, though ae 
frains from any overt act of adoration, he attaches toa FN in 
the confidence, loyalty and devotion that properly belong tie 
the Creator, Christian moral theology interprets as idolatry cies 
inordinate desire by which one looks to the object of his desire: 
the ultimate source of good and the ground of his being. prie 
fore the New Testament warns believers to “Put to pc gett 
what is earthly in you: immorality, impurity, passion, ev example; 
and covetousness, which is idolatry”, (Col. iii, 5). For ed and 
the nation is a good creature of God, but it is to be okie 
served with an affection appropriate to it, not with the u vi 
devotion that must be reserved for the Lord of all patioa fe 
true doctrine—for example, true doctrine about idolatry? 
come an idol if it fails to point beyond itself to Godialont 

At the same time Christian thought has insisted pe retachiment 
ciple of mediation and has rejected the charge that. a! 


istian 
to a mediating agency is automatically idolatrous. ne r 
Scriptures are called “the Holy Bible,” not because al ae 


intrinsic holiness or are themselves the source of Re disclosed 
but because the God who alone is holy is mediated an in apt 
to men through the words of the Bible. Christians on role 
ment about the agents of mediation—for example; 2 yee media 
of the Virgin Mary and of the other saints. But where edged that 
tion is acknowledged to be present, it is also akno r ediation 
reverence shown toward it applies not. to the agent R sant A 
in and of himself but to the one for whom the agen 
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special instance is the human nature of Jesus Christ (which is 
worthy of divine worship because of its inseparable union with the 
Second Person of the Holy Trinity) and the consecrated Host in 
the Eucharist (which may properly be adored because it has been 
changed into the very body of Christ). Although the accusation 
of idolatry is thusa part of the polemic of Christian against Chris- 
tian, so that Protestants are accused of bibliolatry and Roman 
Catholics of Mariolatry, the fundamental meaning of the ‘term is 
the direct moral corollary of the Jewish-Christian avowal of the 
oneness of God: “Hear, O Israel: The Lord our God is one Lord,” 
See Thomas Aquinas, Summa theologica, II-IT, Q. 94; John Calvin, 
Institutes of the Christian Religion, 1, ch. 11-12. (J. J. Px.) 
IDOMA, a people and'an indigenous language of west Africa. 
The Idoma-speaking peoples of Nigeria, numbering about 250,000 
in the 1960s, inhabit a wide arc from the Arago districts of Lafia 
Emirate, south through Idoma division to the outlying Iyala and 
Nkum peoples in Ogoja province. The population of Idoma divi- 
sion, Benue province, was estimated at about 319,000 in 1953. Of 
these, perhaps two-thirds were Idoma and one-third were Egede, 
Akweya (Akpa), Ufia (Utonkon) and Ibo. The western Idoma 
have in the past been called Akpoto, Idoma is a highly tonal lan- 
guage of the Kwa group. Nine rather distinct Idoma dialects 
have been identified, including Arago and Tyala; and the cluster 
is closely related to the Egede, Akweya, Afo and Etulo (Utur), 
and more remotely to the Igala, Bini and Yoruba languages. 
The Idoma are agricultural, growing a mixture of savanna and 
rain forest crops, yams being the staple. Because of the tsetse 
fly, cattle and horses cannot be kept, although earlier they were 
traded in from the north. Most Idoma, including the Iyala, live 
in savanna country, but the southern fringe of Idoma division lies 
in the “palm belt.” Food is exported to both northern and south- 
ern Nigeria, andthe western districts yield coal of fair quality. 
The patrilineal, nonexdgamous social structure is based on seg- 
mented, corporate lineages, which are the land-holding units. 
From two to four lineages unite under a chief to form a “land”; 
lands were usually at war with their neighbours before the peaceful 
conditions of British rule. Where constituent lineages of a land 
are related, they may be said to form a clan, but many of the 
lands include lineages not regarded as related. There are numer- 
ous men’s societies, which seem to have formed originally to police 
the markets. Cowrie-shell and iron aA eR EEN and Egede 
igi well as brass rods from the coast, — 
ie e a part of the Jukun (Apa) empire, but suf- 
fered severely in the Fulani wars (early 19th century) that drove 
many Idoma south of the Benue river to their modern aa 
Their country was opened to British ‘influence by H. ja. a 
Trenchard in 1909; réally serious administration began with rail- 
road construction there after World War I. Modern Idoma ra 
cupy a key’ position between northern and eastern Nigeria, al 
have begun to play an important role in erence mined 
‘ong, “The Idoma-speaking Peoples, 
of ot pesaagalgy seb Ethnographic Survey of Fig Rae 
Africa, pt. x, for a fuller bibliography (1955). (R: G: Dy 
IDOMENEUS, in Greek legend, son of EE Enae 
of Minos and Pasiphaë, and king of Crete. He econding to 
and took a distinguished part in the alee be Meien ity 
the Odyssey, he returned home safely with all h a overtaken 
had survived the war. In later tradition, having pa i 
by a violent storm, he vowed to sacrifice to Posei lon Ah 
ivi i home. This proved to 
living thing that met him when he reached hor apna 
be his son, whom he slew in accordance with his pad: aretha 
plague broke out and Idomeneus was ti sihi Sioto 
district of Sallentum in Calapri ae pastenale of the Clarian 
in Asia Minor, where he settled near Se ertan Enei 
Apollo and was buried on Mt. Cercaphus. But ith 
r hiped as a hero wii 
his grave at Knossos, where he was worshipe 


RIS -Sanust) (1890- 

ep Iprts AL-MAHDI AS i ; 

Ere greta , was born at the Jaghbub Ta pi 
enaica. He was the son of Mohammed al-Mahdi (1845- 


i iil -Sanusi (c. 1791- 
of Mohammed ibn Ali ibn as: si (c. i 
1850) a nat from Mostaganem who from 1843 lived in Cyr 
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enaica and founded a powerful Muslim fraternity known as the 
Sanusiya (see Senust), Since Idris was a minor at the time of 
his father’s death, the chieftainship passed to his cousin Ahmad 
ash-Sharif, who. fought against Italy in the Italo-Turkish War of 
1911-12 and in World War I. In 1917 Idris secured an agreement 
with the British and Italian governments, was recognized by the 
Sanusi chiefs as Grand Sanusi, and in November 1920 acknowl- 
edged Italian suzerainty over Cyrenaica, He was given the heredi- 
tary title of amir with jurisdiction over the oases of Kufra, Jagh- 
bub, Jalu, Aujila, and Jedabia, On the rise of Fascism in Italy, he 
withdrew in January 1923 to Egypt with his family, while his lieu- 
tenants continued to rule in the oases. In 1940 he organized an 
auxiliary military force which fought with the British 8th Army. 
In November 1947 Idris returned to Cyrenaica and the follow- 
ing year was installed in the palace of the former Italian governor 
at Bengasi. On June 1, 1949, he was recognized by Great Britain 
as ruler of Cyrenaica. In December 1950 he was chosen by the 
National Assembly representing Cyrenaica, Tripolitania, and the 
Fezzan to be king of Libya when that state came into being. On 
Dec. 24, 1951, Great Britain and France relinquished their ad- 
ministrative authority, and Idris proclaimed the independence of 
the new state. In 1959, being childless, he named his nephew, 
Hassan Rida as-Sanusi, crown prince of Libya. In 1964 Idris 
wished to abdicate for reasons of health, but yielding to popular 
demand decided to retain the crown. (K. Sm.) 
IDRISI (Asu ‘ABDULLAH MOHAMMED IBN MOHAMMED ASH- 
Swarir AL-Iprist) (1100-c. 1166), Arab geographer, scientist and 
poet, was a descendant of the Prophet Mohammed through Idris I 
of Morocco and the Banu Hammud, princes of Málaga, Ac- 
cording to a very late authority Idrisi was born at Ceuta in A.H. 
493 (A.D. 1099-1100). He studied at Córdoba and traveled widely 
in Spain, north Africa and Asia Minor. Roger II (q.v) of Sicily 
treated him with great honour and entrusted him with the 
compilation of a treatise on the whole of the known world in 
which information from existing geographical works was collated 
with reports of travelers. After 15 years Idrisi completed early 
in 1154 the Nushat al-mushtag f'khtirdg al-äjäq (“Delight of him 
who wishes to traverse the regions of the world”), generally known 
as Kitab Rijar (“The Book of Roger”). He constructed a silver 
globe and planisphere, both of which have perished. The treatise 
was illustrated with maps and it can be shown that these were 
based upon the text, not the text upon the maps. He compiled an- 
other recension for William the Bad (x 154-66) but it has been lost. 
A manuscript of a third version was found in the Hakimoglu Ali 
Pasha mosque in Istanbul in 1906; this is dedicated to an anon- 
ymous but not royal patron and omits the descriptive part of 
The Book of Roger but retains the itineraries and includes some 
new material, A manuscript of Idrisi’s work on botany and 
materia medica also survives in Istanbul and a few of his ae 
have been preserved. It is unlikely that he remained in Sicily - ter 
the anti-Muslim riots of 1161 but it is not known when or aren 
he died. No life of him has been traced in Arabic biograp) a 
literature and the account by pret pret gh in De viris illustribus 
urich, 1664) is of no value. A 
wr Sk y Roger is divided according to the seven pors 
of Greek geographere, beginning at aid made the earth 
i ic J 
ahe sents ie Ee “te vubdivided by vertical lines 
int | secti y t, All divisions 
into ten equal sections numbered from west to east, ron 
incide with these are ignored in the arrangemer 
pecan “There is evidence of hasty compilation and of hes 
understanding of the written sources: Some legendary na H 
included such as descriptions of the land of Gog and Magog, A 
wonders of Rome and'the islands of St. Brendan; mat ei 
and descriptive errors are common. The maps seem to have beeni 
reduced by eye’and areas well known to the author are shown as 
disproportionately large. The preface mentions written sources 
ties ich include Ptolemy and Orosius but no 
consulted by Roger which include | y 
other European writers. Al-Masudi and Ibn Hawqal are among 
the chief Arabic authorities Idrisi used but he appears not to have 
known al-Biruni or al-Maqdisi. Much of the information given 
was not derived from these sources and must have been taken from 
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travelers’ accounts and in Roger’s own dominions from official 
records, The description of Sicily is the most detailed and is of 
great historical interest, for it includes much more than purely 
topographical information. Idrisi’s place names are often difficult 
to identify because of corrupt manuscripts and the ambiguities of 
the script. In Italy, Greece, parts of France and even in Sicily 
some of them seem to have been taken from classical rather than 
Arabic maps or contemporary vernacular usage, In other parts of 
France and in northern Europe generally he gives versions of con- 
temporary spoken forms. Ireland occupies the first and Britain 
the second section of the seventh climate. Some of his English 
place names are French in form. He knew something of the coast 
between Dartmouth and Grimsby, mentions Dover, London, prob- 
ably Oxford and perhaps the Scilly Isles but he knows no British 
river by name except the Thames and nothing of the interior or the 
west coast. 

A garbled abridgment of his work was printed in Arabic (Rome, 
1592), and in a Latin translation as Geographia Nubiensis (Paris, 
1619), the title being due to a misunderstanding. His influence 
on European cartography and exploration was not important but 
it has been suggested that his delineation of Africa influenced the 
maps of Marino Sanuto and Pietro Vesconte. Like Ptolemy, Idrisi 
believed that Africa extended to the east and enclosed the Indian 
ocean on the south. It has also been suggested, without evidence, 
that his account of a voyage, apparently to Madeira and one of the 
Canaries, may have influenced the exploration of the Atlantic. 

The most important manuscripts of The Book of Roger are in 
the Bibliothéque Nationale, Paris, and the Bodleian library, Ox- 
ford. The maps they contain were reproduced by Konrad Miller, 
Mappae arabicae (1926-31). ‘The maps of the greater part of the 
British Isles were reproduced by D. M. Dunlop, “Scotland Ac- 
cording to al-Idrisi,” Scottish Historical Review, vol. xxvi (1947). 
There is no edition of the complete Arabic text. The French trans- 
lation of A. Jaubert, 2 vol. (1836-40), is complete but very unsatis- 
factory. Sections of the text, especially. those relating to Europe 
and north Africa, have been studied and sometimes edited and 
translated in monographs and papers, many of which are in the 
academic journals of the countries concerned. For details of 
these see G. Sarton, Introduction to the History of Science (1927- 
48), vol. ii, pp. 410-412; C. Brockelmann, Geschichte. der 
arabischen Litteratur. (1898-1902) and the article “Idrisi” by 
C. F, Seybold in the Encyclopaedia of Islam, vol. ii (1930). The 
account of the British Isles was edited, translated and discussed 
by A. F. L. Beeston, “Idrisi’s Account of the British Isles,” Bull, 
Schi. Orient. Stud. Lond. Univ., vol. xiii (1949-50). 

On Idrisi's life and work generally, see especially M. Amari, Storia 
dei musulmani di Sicilia, 2nd ed. by C. A. Nallino, vol. i, pp. 49-51; 
vol. iii, pp. 460-468, 677-701 (1933-37). (C. F. Bat.) 

IDUMAEA: see EDOM. 

- IDUN (dunn), in Norse mythology, is the wife of Bragi 
(g.v.), god-of poetry. She guarded those apples which the gods 
must eat to preserve their youth, When she and her apples were 
seized by a giant, the gods quickly began to grow old. This story is 
mentioned in a Norwegian poem as early as the late 9th century, 
See also GERMANIC MYTHOLOGY AND HEROIC LEGENDS. 

(G. T.-P.) 

IDYL or Ipytx (Gr. eidyllion, a descriptive piece, from ¢idos, 
a shape or style), a short poem of a pastoral or rural character, in 
which something of the element of landscape is preserved or felt. 
The earliest commentators of antiquity used the term to designate 
a great variety of brief and homely poems, in which the descrip- 
tion of natural objects was introduced, but the pastoral idea came 
into existence in connection with the Alexandrian school and par- 
ticularly with Theocritus, Bion and Moschus, in the 3rd century 
Bc. Ten of the so-called idyls of Theocritus (g.v.) are extant, 
and these are the type from which the popular idea of this kind 
of poem is taken. The word was revived at the Renaissance. In 
1658 the English critic, Edward Phillips, defined an idyl as “a 
kind of eclogue,” but it was seldom used to describe a modern 
poem. The general use, or abuse, of the word in the second half of 
the 19th century, both in English and French, arose from the 
popularity of two works, by two eminent poets. The /dyilles 
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héroiques (1858) of Victor de Laprade and the Idylls of the King 
(1859) of Tennyson enjoyed a success in both countries which led 
to a wide imitation of the title among those who had, perhaps, 
very inexact idea of its meaning. On the whole, itis A 
define the idyl as a definite literary form and-'understanding of its 
exact meaning is further obscured because although the noun car. 
ries no bucolic idea with it in English, the adjective “idyllic” has 
come to be synonymous with pastoral and rustic, Laight) 
IESI, a town and episcopal see in Ancona province: of ‘the 
Marches (Marche) region of central Italy, is situated on the Esino 
river, 30 km. (184 mi.) W.S.W. of Ancona by road. Pop.-(1957 
est.) 35,095 (commune). The old quarter is completely sur. 
rounded by 14th-century walls. Of note are the 13th-century 
Gothic church of S. Marco, the Signoria palace (architect Fran- 
cesco di Giorgio Martini, 1486) and the palace of Frederick II 
(13th century). The Pinacoteca contains 15th- and 16th-century 
Tuscan and Lombard carvings and paintings by Lorenzo Lotto, 
The town is on the Rome-Ancona railway. Agricultural and other 
machinery, soap, matches, food, silk, hemp, wool and paper are 
made; agricultural products include cereals, flax, hemp, mulberries 
and silkworms. lesi was a Roman colony (Aesis) from 247 B.C. 
Destroyed by the Goths and Lombards, it formed part of Pepin’s 
gift to the church (756), It supported the Ghibellines until the 
battle of Benevento (1266) and then passed to the Church under 
which it remained (except for the period 1406-47) until 1861. 
It is one of the oldest sees of Italy, its first bishop, the 4th-century 
St, Septimius, being the town’s patron saint, Tesi was the birth- 
place of the emperor Frederick II and of the composer G. B. 
Pergolesi. (M. T. A.N.) 
IF, a small offshore island, made of limestone, in the Mediter- 
ranean sea 2 mi; outside the port of Marseilles, France. Its castle, 
built by Francis I in 1524, was later used as a state prison, and has 
been made famous by Alexandre Dumas’ novel, The Count of 
Monte Cristo. (AR, E. S.) 
IFE, aà town of Western Nigeria, Africa, lies about 750 ft, 
above sea level and 54 mi, E. of Ibadan by road, in the rain 
forest area and within the main cocoa-growing regions. Pop, (1963 
est.) c. 90,000 (Africans only), Formerly called Ile-Ife, it is one 
of the larger, and possibly the oldest, of the Yoruba towns. It 
has been described as the “holy city” of the Yoruba (gv) and 
at its centre is the palace (afin) of the oni of Ife, the spiritual head 
of the Yoruba people. In the palace compound (about two acres) 
is the Ife museum containing examples of Lfe bronze and terra- 
cotta heads and figures: Cire-perdue bronze castings of uncertain 
date were first discovered by the archaeologist Leo Frobenius 12 
1910; further! bronze heads were found in 1938 and terra-cotta 
figures in 1957. Another notable relic in the custody of the n 
is the staff of Oranyan, an 18-ft. granite monolith in the shape 
an elephant’s tusk. A local legend relates that Ile-Ife was 
place where mankind was created. The Yoruba at least appeat 
to have been established there at an early date. Ife seems to have 
largely escaped the contacts made by Benin with the first ye 
pean explorers and was later less affected by the Fulani attac 
and the civil wars of the 19th century than were the neighbouring 


Ife), named in honour of the reputed ancestor of the Yeo Ii 
is linked by main road westward with Ibadan and Lagos, not) m 
with Oshogbo, Iorin and Northern Nigeria, and eastwate iyn 
Benin and Eastern Nigeria. The people are by tradition “g. 
dwelling farmers and live mainly by farming the surrounding 1) K 
try. A substantial cocoa crop is also exported. W. PE 
IFFLAND, AUGUST WILHELM (x759-1814)) | il 19) 
actor, dramatist and manager, was born’ in Hanover on iu 
1759. At the age of 18 he broke with parental authority am Tkhof's 
the Gotha court theatre to study acting under Konrad : 
direction. In 1779 he went to Mannheim where he aa upor 
part of Franz Moor in Schiller’s Die Räuber. In 179 rco 
Goethe’s invitation, he appeared as guest star on the Mara d por- 
stage, charming his audiences with truthful and yet sty’ ize! 
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traits of pathetic and comic ‘middle-class characters, His flights 
into tragedy (Lear, Wallenstein, Egmont) were less successful. As 
an author Iffland achieved like fame in the fields of domestic 
drama and sentimental comedy (Verbrechen aus Ehrsucht, Die 
Jäger, Der Spieler, Die Hagestolzen), In 1798 he was appointed 
manager of the Berlin National theatre, and in 1811 director- 
general of all the royal theatres in Prussia. He died in Berlin on 
Sept. 22, 1814. 

ar his autobiography Meine Theatralische Laufbahn 

a). 

IFNI, an African province of Spain, forms an enclave on the 
Atlantic coast of southern Morocco, Pop. (1960) 47,582. Area 
579 sq.mi. With a coast line of about 50 mi. and extending about 
15 mi. inland, Ifni is a semidesert area of mountains and coastal 
plain, with grass-steppe vegetation and rare dry farming. Camels, 
sheep, goats and fish are almost the only resources, The inhab- 
itants are mostly Berbers (q.v.) of the Bamrane (Ait Ba Amran) 
tribe. 

In 1476 the Spanish fort of Santa Cruz de Mar Pequefia was 
established nearby to assist with colonizing the Canary Islands 
and to protect a fishery. This post was destroyed by the Moors 
in 1524 but its memory lingered and in 1860 the sultan of Morocco 
recognized Spain’s right to refound a post with some surrounding 
territory. The new post was not occupied until 1934, following 
French pacification of the Anti-Atlas hinterland. It became part 
of Spanish West Africa in 1952 but, following an attack in Nov. 
1957 by bands of Moroccan nationalist irregulars, was in 1958 
reorganized as a province under a governor general. 

The capital, Sidi Ifni, has grown up since 1934 around ravines 
leading to the Wadi Ifni. Pop. (1960) 12,751. Set. in a bay af- 
fording indifferent shelter, Sidi Ifni handles trade with Morocco, 
the Canary Islands and Spanish Sahara and has a good airport. 
Tracks lead north and southeast to Morocco, surplus labour emi- 
grates to northern Morocco and Moroccan nationalism is active. 

See T. G. Figueraz, Santa Cruz de Mar Pequena-I{ni-Sahara (1941) ; 
Atlas Histórico y Geográfico de Africa Espanola ath THEM) 


group of wet-rice agriculturalists occupy- 
the same name in the mountainous area 
of northern Luzon, Phil. They are of Malay stock and their lan- 
guage is Malayo-Polynesian, as is that of their neighbours (see 
Icoror), but they have developed a number of cultural char- 
acteristics which set them apart. They numbered nearly 70,000 
in 1939 but World War II reduced their population to a figure 
(1948) of 50,000. j < 

Their great system of irrigated rice terraces, which scale the 
mountain walls, is world-famous, and was developed with a simple 
technology. The Ifugao live in small hamlets of five to ten houses 
scattered among the terraces. In addition to rice, the prestige 
crop, large amounts of sweet potatoes are grown on hillside plots 
and form the staple diet of the poorer class. Pigs and chickens are 
also raised, primarily for the numerous rituals and anette 

Ifugao social organization is based almost. exclusively ‘on ae 
ship. Each individual is the centre of a “kinship circle” whic 
extends to the third cousin, and these units are all-important in 
the feuds and head-hunting activities which formerly prevailed. 

The Ifugao lack political organization and have relied on nate 
riage alliances and trading pacts; they recognize temporary ee 
betweens who settle disputes in terms of customary law. “al 
aristocrats, who form an upper class, maintain their prestige Dy 


periodic feasts. 

Ifugao religion has an € 
sand deities of various classe: 
voked in the case of illness or © 
wine and feasting. mela ee 

In the 1960s wien were numerous schools and Race iE 
subprovince and Ifugao was playing an important iu 4 dd See 
velopment of the Mountain province as a tourist attrac’ 7 
also PHILtpprNes, REPUBLIC OF THE. dosnt 

lj-way Sun (1930), The Ren- 

Brstiocrapny.—R, F. Barton, The Hal aE cece 
gion of the Ifugaos (1946), The Mythology of the Ifug te RED 


(republished 
(A. M.N.) 


IFUGAO, a pagan 


ing the subprovince of 


laborate cosmology and over a thou- 
s. Ancestral and other deities are in- 
ther difficulties with the aid of rice 
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_IGALA (Icara), a people of the Northern Region of Nigeria, 
living on the left bank of the Niger below its junction with the 
Benue river; their territory runs southward from the confluence 
for 90 mi., and extends inland about 70 mi. Their ruler, the Ata, 
also governs two other groups, the Bassa Nge and Bassa Nkomo, 
who live between the Igala and the Benue river, The king's of- 
fice is sacred, forming the apex of an elaborate hierarchy of titles. 
The Igala kingdom is the largest of the four administrative divi- 
sions of Kabba province; its total population in 1952 was ap- 
proximately 361,000, of whom about 290,000 were Igala. 

Tgala culture reflects contact with other peoples notably in 
southern Nigeria and in the Niger-Benue region. The strong link 
between their language and that of the Yoruba (they form a unit 
in the Kwa group of west African tongues) suggests a common 
origin, They share certain religious beliefs with the Ibo, and the 
institution of kingship with the Benin kingdom and the former 
Jukun empire. They also have close ties with the Nupe and 
Igbira kingdoms. 

Although primarily an agricultural people, the Igala have al- 
ways been active traders on the Niger between the delta and the 
confluence; Idah, the capital, is one of the major trading towns 
on the river. Palm oil and kernels have become the chief exports, 
displacing traditional goods like foodstuffs, cotton and cloth, Of- 
ficial economic development plans in the 1960s were designed to 
encourage the palm oil industry, improve agriculture, and exploit 
the rich timber resources, Iron ore occurs in several places, but 
is of too low a grade to repay extraction at present. 

Christian missionaries have worked among the Igala since 1865, 
converting many in the towns and larger villages; primary schools 
have been established by the various missions and the native au- 
thority. Many of the Igala are Muslims, and Idah and Ankpa are 
centres of Muslim influence, which is growing rapidly in 
strength. See also Arrica: Ethnography (Anthropology): West 
Africa, 

See Robert G. Armstrong, “The Igala (Peoples of the Niger-Benue 
See Y) in Ethnographic Survey of Africa, Western beset: x 

IGARKA, a town and river port of Krasnoyarsk krai of the 
Russian Soviet Federated Socialist Republic, U.S.S.R., stands on 
the right bank of the Yenisei, 363 km. (230 mi.) above the estuary 
and 672 km. (418 mi.) from the sea. Pop. (1959) 14,300, The 
town was founded in the years 1929-30 as a base for the timber 
industry of the Siberian north and became one of the largest saw- 
milling centres of the U.S.S.R. Tt may be reached by ocean- 
going vessels, accompanied, if necessary, by icebreakers, Joinery 
is carried on and furniture and boats are made. Two state vege- 
table farms nearby supply the town, There is a Pedagogic School 
of Peoples of the North and a permafrost research station of the 
Soviet Academy of Sciences. (R. A. F.) 

IGBIRA, a Nigerian people, numbering 160,000 (1960s), in and 
around the town of Okene, in Igbirra division of Kabba province, 
except for about 10,000 in Koton Karifi division and about 10,000 
in the Toto and Umaisha districts of Nassarawa emirate, Benue 
province, where they are a one-third minority. The Fulani (q.v.) 
conquest in 1853 and slave raids of the mid-19th century dec- 
imated the Igbira of Panda and Koton Karifi, The Okene group 
was never conquered until the British occupation, shortly before 
ri Igbira language, whose various dialects are mutually in- 
telligible, is most closely related to Nupe, and thus belongs to 
the Kwa family of Niger-Congo languages. 

The Igbira are agricultural and were active traders when they 
were first visited by MacGregor Laird (q.v.) in 1833. They are 
patrilineal, both as to inheritance and as to clan membership. 
For a century or more before the Fulani conquered them Panda 
and Koton Karifi were independent states headed by divine kings, 
who were also rain makers; the date of the establishment of the 
Okene group is uncertain. Both states claimed connections mw 
the Igala kingdom and the Jukun empire; but judging by the re 
guage differences any such connections probably were egy Mi 
ritual rather than ethnic. Judging by Laird s description AE e 
old city of Panda, and by the size and importance of modern 
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Okene, the Igbira may be regarded as having an urban orientation. 
Christian missions of several denominations were active in the 
1960s and operated many schools. Islam was likewise increasing 
in importance. See also Arrica: Ethnography (Anthropology): 
West Africa. 

See Paula Brown, “The Igbira (Peoples of the Niger-Benue Con- 
fluence),” in Ethnographic Survey of Africa, Western Africa, part x 
(1956) ; J. R. Wilson-Haffenden, The Red Men of Bla yey Co 


IGLESIAS, PABLO (1850-1925), Spanish political leader, 
played a major part in the development of democratic socialism 
and trade unionism in Spain. He was born at El Ferrol on Oct. 17 
or 18, 1850, was brought up in a foundling home and became a 
printer, He helped found the Spanish Socialist party in May 1879 
and was one of the first Socialists to be elected to the Madrid mu- 
nicipal council (1905) and to the Cortes (1910). From 1886 he 
was editor of Æ? Socialista, the official organ of the Spanish labour 
movement. He ended a life-long devotion to the workers’ cause 
(for which he served eight terms of imprisonment) as president of 
the Unión General de Trabajadores (U.G.T.) and leader of the 
parliamentary Socialist party. He died in Madrid on Dec. 8 or 9, 
1925, 

See J. J. Morato, Pablo Iglesias (1931) ; J. Zugazagoitia, Pablo Iglesias 
(1935). (H. F. Gr.) 

IGNATIEV, NIKOLAI PAVLOVICH, Count (1832- 
1908), Russian diplomat, the negotiator of the 1860 treaty which 
defined the Russo-Chinese frontier, was born at St. Petersburg on 
Jan. 29 (new style; 17, old style), 1832. At 17 he became an 
officer of the Guards. His diplomatic career began in 1856 at the 
congress of Paris, after the Crimean War, where he took an active 
part as military attaché in the negotiations regarding the rectifica- 
tion of the Russian frontier on the lower Danube. Two years 
later (1858) he was sent with a small escort on a dangerous mis- 
sion to Khiva and Bukhara. The khan of Khiva laid a plan for de- 
taining him as a hostage, but he returned safely, after concluding 
a treaty of friendship with the khan of Bukhara. In 1859 he was 
Russian envoy at Peking when the Chinese government was terri- 
fied by the advance of the Anglo-French expedition of 1860 and 
the burning of the summer palace. He used the occasion to secure 
for Russia, by the treaty of Peking of Nov, 14 (N.S,; 2, O.S.), 
1860, not only the left bank of the Amur, the original object of 
the mission, but also a large extent of territory and seacoast 
south of that river. Ignatiev was ambassador in Constantinople 
from 1864 till 1877. His chief aim) was to liberate from Turkish 
domination and bring under the influence of Russia the Christian 
Slavonic nationalities in general and the Bulgars- in particular, 
His diplomacy led up to the Russo-Turkish War of 1877-78, at 
the close of which he negotiated with the Turkish plenipotentiaries 
the treaty of San Stefano. IRgnatiev then retired in semidisgrace. 
After the accession of Alexander III in 1881, he was appointed 
minister of the interior to carry out a nationalist, reactionary 
policy, but resigned in 1882. He died in St. Petersburg on 
July 3 (N.S.; June 20, O.S.), 1908. 

IGNATIUS, SAINT (d. c. 4.0. 110), bishop of Antioch and 
a most powerful theologian and church leader who suffered martyr- 
dom in Rome under Trajan (a.p. 98-117). He assuredly was a 
gentile Christian, as his Roman name indicates (Lat. Egnatius). 
He surnamed himself Theophoros (i.e., “God-bearer”), the first 
known instance in which this pagan cult word is used as a name. 

Ignatius’ seven authentic letters, which belong to the Apostolic 
Fathers, contain the only reliable information about him. They 
were written when Ignatius had been taken prisoner during a perse- 
cution of the Antioch church and, under sentence of death, was 
being taken to Rome by a guard of soldiers. During a lengthy stop 
at Smyrna (mod. Izmir) in Asia Minor, he wrote to the churches 
of Ephesus, Magnesia and Tralles, from which delegations had 
visited him, and also to Rome, requesting the Roman Christians 
not to do anything that would prevent his death as a martyr. 
Three other letters were written from Troas, to the churches in 
Smyrna and Philadelphia, which he had just visited, and to 
Smyrna’s bishop, Polycarp, personally. 

That Ignatius actually suffered martyrdom in Rome is certain 


IGLESIAS—IGNORANCE 


from Polycarp’s epistle (ix, 2); Eusebius (Ecclesiastical History, 
iii; 36, 3) and Origen (Homiliae in Lucam, vi) also say that he was. 
thrown before the wild animals. The date is uncertain but prop. 
ably was between a.D. 107 and 110. The oldest story of his martyr. 
dom, the so-called Martyrium Colbertinum, is a legendary report 
from the 4th or Sth century a.p. There is a longer recension of 
the Ignatian epistles and five additional letters, all of which are 
spurious and do not contain additional trustworthy. information, 

In his vigorous fight against heresy, Ignatius, in contradistine. 
tion to his contemporaries (e.g., Clement of Rome), does not rely 
upon the Old Testament and Jewish traditions. He rather d 
his theology from the same sources from which many Gnostic 
theologians draw their arguments, namely from the Pauline Epis- 
tles and the milieu of the Gospel of John. With his Gnostic op- 
ponents he has in common as-his basic theological. problem the 
radical contrast between the two cosmic spheres of flesh and 
spirit. But in contrast to docetic Christology (see Docerisst), 
for Ignatius salvation is the unifying of the two spheres in the 
person and work of Christ. This metaphysical union is continued 
in the church, but here the representations of Christ, the “gospel” 
and the Eucharist, are guaranteed in their effectiveness and legiti- 
macy by the bishop. ‘ 

In his theological elaboration of these constitutive elements oi 
church doctrine, Ignatius stands halfway between the apostolic age 
and the early Catholic Fathers, What he calls “gospel” are not yet, 
written documents from a canon of New Testament writings but 
traditional credal formulas (see GosreLs) which are rather primi- 
tive and are not yet thought of as being authorized by the apostles, 
In their content they are concise enumerations of Christ's birth 
through Mary, his baptism by John, his suffering and death under 
Pontius Pilate and his resurrection. 

In antidocetic additions to these formulas, Ignatius stresses the 
real union of flesh and spirit, divinity and humanity in Christ, 
both before and after the resurrection, In the sacrament of the 
Lord’s Supper the union of flesh and spirit in Christ is mysteri- 
ously present. It is therefore the “medicine of immortality” and 
can also be called “the bread of God.” It is not yet, however, 
understood as a repetition of Christ’s sacrifice. In his emphasis 
upon the pre-eminence of the bishop, Ignatius is an early pro- 
moter of the concept of the monarchical episcopacy, but he does 
not yet know a doctrine of apostolic succession. f 

As the culmination of his life Ignatius longs to experience the 
actualization of the union with Christ in suffering and death. In 
his passion for martyrdom a central motive of the most primitive 
Christian faith, the idea of discipleship, is revived. 

St. Ignatius’ feast day is Feb. 1 in the Roman calendar; Dec: 17 
in the Book of Common Prayer; Dec. 20 in the Greek Church; 
and Oct. 17 at Antioch. See also AposToLic FATHERS. 


Broviocraruy.—J. B. Lightfoot, Apostolic Fathers, part ii, and ed. 
(1892), with critical text and English translation of the letters Jot 
Kleist in Ancient Christian Writers, vol i (1946); R. M. Grga 
Ignatius of Antioch, vol. iv of The Apostolic Fathers, English urias 
tion of the letters, with commentary (1966); T. Camelot in of the 
chrétiennes, vol. x, 2nd ed. (1951), with French translation Satiah 
letters; J. A. Fischer, Die Apostolischen Väter, with German trae lies, 
(1986); T. Zahn, Ignatius von Antiochien (1873); H. Foy: 
Religionsgeschichtliche Untersuchungen zu den Ignatiusbricfon KA i 
C. C. Richardson, The Christianity of Ignatius of Antioch (hy, 
Moffatt in Harvard Theological Review, 29:1-36 (1936); (194005 
Bartsch, Gnostisches Gut und Gemeindetradition bei Ignatii Ko.) 
R. Bultmann in Studia Paulina, 37-51 (1953). ‘ H.: ny he 

IGNIS FATUUS (Lat. ignis, “fire”; fatuus, “foolish © d 
name applied to the pale flame, also called will-o — i 
jack-o’-lantern, sometimes seen flickering over marshy 8T0! nation 
it is said, over churchyards, No entirely satisfactory the effect i 
has been put forward but it is generally believed that t sethan, 
due to the spontaneous ignition of gases (especially ie dead : 
CHy, or phosphine, PH) produced by the disintegratio! ei 
plant and, possibly, animal matter. A 

IGNORANCE, in English and U.S. law (as in Bo! 
falls into two categories: ignorance of law (ignor antia 
ignorance of fact (ignorantia facti). In general, it E pis côn 
to a criminal charge that the accused was unaware that essential t0 
was criminal. This principle has been thought to be 
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the effective administration of law and is justified by the practical 
consideration that, in cases of serious criminality, the accused is 
ordinarily aware of the wrongfulness of his conduct if not its crimi- 
nality. A more doubtful question arises, however, in statutory 
offenses involving conduct not obviously dangerous or immoral, 
A developing body of U.S. law permits exculpation for mistake of 
law in some such situations, particularly when the accused in good 
faith has made reasonable efforts to discover what the law is. 
Ignorance or mistake of fact provides a defense to a criminal 
charge when the mistaken view of the facts is inconsistent with 
the required criminal purpose. Thus, one who takes and carries 
away goods of another believing them to be his own is not guilty 
of larceny since he lacks the intent to steal. (See CRIMINAL 
Law.) i 

In civil matters ignorance of the law is usually irrelevant. A 
man may not repudiate a promise because he was ignorant that 
it was given under circumstances that would create a binding con- 
tract. On the other hand, ignorance of fact may relieve a party 
of liability or provide the basis for recovery, as where an insur- 
ance company pays the sum assured in ignorance of the fact that 
the policy had lapsed. Ignorance of foreign law, where relevant, 
is treated as ignorance of fact. 

In logic, ignorance is contrasted with doubt. Each makes it 
impossible to affirm or deny one proposition or another, but igno- 
rance is based on the absence of evidence, and doubt on the pres- 
ence of equally strong evidence for each proposition. For ignoran- 
tio elenchi (refuting an argument not advanced by the adversary) 
see FALLACY. (F. A. A.) 

IGOR (c. 877-945), grand prince of Kiev, presumably the son 
of the Novgorodian prince Rurik (q.v.), succeeded the great war- 
rior and diplomat Oleg on the Kievan throne in 912. Igor is de- 
picted in the Primary Russian Chronicle as a greedy, rapacious 
and unsuccessful prince. A Russian expedition in Transcaucasia 
in 913-914 ended in complete disaster. Igor’s expeditions against 
Byzantium in 941 and 944 were also failures, and a great number 
of Russian ships were destroyed by the so-called Greek fire. The 
new treaty which Igor concluded with the Byzantine government 
in 945 was less favourable for Kievan Russia than Oleg’s treaties 


of 907 and 911 had been. rr \ 
Having returned from his Byzantine expedition, Igor went with 
a small retinue to the land of the Drevlyane (the region of the 
Pripet river) to collect tribute. He extorted more tribute than 
was customary and indulged in many acts of violence; finally the 
Drevlyane rose in rebellion and killed their rapacious “sovereign. 
(S. G. Pu.) 
IGOR (Icor SyvatostavicH) (115 1-1202) was from 1178 
prince of Noygorod-Seyersk and in 1198-1202 prince of Chernigov. 
The 12th century was a most difficult time for the southern and 
western Russian principalities because of the frequent and devas- 
tating invasions of their nomadic neighbours, the Polovtsy or 
Kumans, and the ceaseless strife among the Russian princes them- 
selves. One of the attempts to deal a counterblow to the Polovtsy 
was undertaken in 1185 by Prince Igor Svyatoslavich together 
with his brother Prince Vsevolod of Trubchevsk, his son Vladimir 


i i toslav Olgovich of Rylsk. The ex- 
ct Putiyi ene MaR a an Tost, which had penetrated 


editio in disaster; the Russi t 
P int, pig steppes, was surrounded by an prea ns 
Polovtsian force and, after three days’ battle, was almost pmi 
lated, the princes having been taken prisoner. This Ar nge 
scribed in the Russian Chronicle, became the subject of the ne 
Tale of the Host of Igor, a beautiful epic poem allegedly compo: 


by an eyewitness (see RUSSIAN LITERATURE). a E ie 

IGOROT, a general name (meaning “mountainee non 
Christian” ae of the central Cordillera of Aora taon ED 
pines; also used for specific ethnic groups within P ie a ibs 
the Bontok. Some live in the tropical forests of the foo a 


most live in rugged grassland es pine ee soa hk 
the 3, to 8,000-ft. levels. imper 1 ed 
total. oP abon 50,000 in the earlier 1960s, with Sopy ere 
numbers in most communities. Usually pee ia hog pas 
brown skin and straight hair, the Igorot peop! 


cally composite, with varying frequencies o: 


f later Malayan and 
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earlier Indonesian type characters, and an understratum of Ne- 
gritoid. 

Notorious in earlier days for their warmaking and head-hunting, 
they were partially pacified by the Spanish and the process was 
completed during the U.S. period; but local killings may still occur 
in remote areas. 

„Ethnologists distinguish about ten main ethnic groups, each 
with its own dialect and special types of houses, clothing, art de- 
sign, social structure and other distinctions. These units in turn 
have subgroup variations; and indeed such differences show even 
between local communities, since formerly each settlement was 
likely to be politically separate and often feuding with its. neigh- 

OUTS, 

There are also two broad groupings of the Igorot as: a whole: 
one, by far the larger, comprises the peoples of the higher country 
in the south, central and west zones, having intensive wet rice 
cultivation mostly in steplike terraces up the mountainsides; the 
other, peoples of the lower rain forest areas in the east and north, 
growing dry rice in seasonally shifting gardens. The first group 
nearly all live in populous villages (the Nabaloi or Ibaloi, Kan- 
kanai, Lepanto or Northern Kankanai, Bontok, Southern Kalinga, 
Tinguian), but one ethnic unit (Ifugao) has small farmsteads of 
kinsmen dotted through the rice terraces. The second group are 
sparsely settled in hamlets or farmsteads around which new gar- 
dens are cleared as the soil is worked out (the Gaddang, Northern 
Kalinga, Isneg or Apayao); some Gaddang live in tree houses. 

Cultural elements common to the Igorot area as a whole include 
use of iron and brass worked by local smiths from metal traded 
from the lowlands, weaving, beliefs relating to sacred trees and 
mountains, and animal sacrifice (pigs, chickens, dogs) for omen 
reading. Modern trade, peaceful travel on roads, Christian mis- 
sion work, schools and other government activities, and urban in- 
fluences especially from two mountain centres (Baguio, summer 
capital of the Philippines, with its gold mines, and the Mountain 
Province capital, Bontoc) are slowly bringing about assimilation 
of the Igorot to the general life of the Philippines. 

See also Bontok; TINGUIAN; IFUGAO; Isnec. 

Brarrocrapny.—A. L. Kroeber, Peoples of the Philippines (1928) ; 
F. M. and Marie Keesing, Taming Philippine Headhunters: a Study of 
Government and of Cultural Change in Northern Luzon (1934); H. W. 
Krieger, Peoples of the Philippines (1942) ; F. C. Cole, gr A e oj 
Malaysia (1945)- . M. Ko. 

IGUAÇU (Icuassú; Spanish Icuazý), a river which rises near 
the crest of the great coastal escarpment Serra do Mar in Paraná 
state, Braz., just east of Curitiba, and flows west for 745 mi, to join 
the Parana river. It is thus part of the Plata river system (see 
Prata, Rio pe LA), and for the last 75 mi. of its course it forms 
the boundary between Brazil and Argentina, About 14 mi. above 
its mouth the river cascades over the famous Iguaçu falls, The 
Iguaçu river follows a meandering course westward across the 
Paraná plateau, but is frequently interrupted by rapids, It is only 
navigable for river boats for a short distance from Pérto Amazonas 
to União da Vitória. Between prairie-covered uplands, the valley 
of the Iguacu is Aled with dense semideciduous forest, cleared 
i ioneer farmers. 

4 phu falls the river drops about 269 ft. into a narrow gorge 
before emptying into the Parana. The falls are about 24 mi. 
wide, but the water is divided into hundreds of individual falls 
separated by rocky and heavily forested islands, National parks 
have been established on either side of the boundary by Argentina 
(1928) and Brazil (1939). Modern tourist hotels have been built 
at Foz do Iguacu and Puerto Iguazú, The falls can be reached 
most easily by air, but many tourists prefer the river boat nip 0 
the Parana, The Brazilians have built a highway across Pari 
Foz do Iguaçu. About 30 to 40 ft. higher than Niagara 
Nan ft ‘described as a potential hydroelectric power 
falls, mye sce difficulties in the way of such development. 
ng hie of water in the Iguacu river varies greatly during 
the yay, being HERE. daa 
been estimated that the rate of flow over ul 5 
lume, which under extreme 
cu.ft. per second for mean annual volume, TA ean. 
nditions may reach more than 450,000 CU. t Per, : 
eae such power development would require co-operation be 
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tween Argentina and Brazil—traditionally un-co-operative with 
each other. Third, there is no potential market for power within 
range of transmission lines. 

The name of the river and the falls is a Guarani word meaning 
“great water.” The first Spanish explorers named the cataracts 
Salto de Santa Maria (Santa Maria falls), but the Indian name 
persisted. (P. E. J.) 

IGUANA, the common name for lizards of the family Iguani- 
dae, particularly the larger forms of the family. The same name, 
or its corruption “goanna,” is misapplied to the monitors (family 
Varanidae). With three exceptions all the genera (numbering 
about 65 and containing about 700 species) belong to the new 
world; the exceptional genera are Brachylophus (nearing extinc- 
tion) in the Fiji Islands and Hoplurus and Chalarodon in Mada- 
gascar. The Iguanidae can be regarded as the new world analogue 
of the old world Agamidae, which family it closely resembles in its 
structure and in the modifications which its members have under- 
gone. 

The only absolute distinction between the two families is in 
the position of the teeth; in the Agamidae they are fused to the 
crest of the jaw bones and in the Iguanidae attached to the inner 
slope below this crest. In many, however, the teeth are peculiar in 
being blade- or spear-shaped, with the upper cutting edges strongly 
serrated. Most iguanas are clothed with small scales and have a 
large dewlap, a pouch situated beneath the head and neck. Often 
a crest on the back and tail is composed of narrow, elongate scales 
which gradually diminish in size posteriorly. The tongue is short 
and cannot be thrust out, 

Perhaps the best-known species is the common iguana (/guana 
iguana), which occurs throughout tropical Central and South 
America, Reaching a length of as much as six feet (including the 
tail), this animal is much sought for as an article of diet; the flesh, 
white and tender, tastes somewhat like that of frogs’ legs and 
is greatly esteemed by the Indians. The iguana is arboreal, its 
favourite haunts being trees overhanging water, into which it will 
unhesitatingly plunge if disturbed. Like most of the arboreal 
species, the ground colour is greenish, relieved in this particular 
case by brown bands, which form regular rings on the tail. The 
food consists largely of tender leaves and fruits but the lizards 
will also readily eat small birds and mammals. Another semi- 
arboreal genus of tropical America is Basiliscus, whose members 
exhibit some curious modifications. The body is compressed from 
side to side, the tail very long and whiplike, the hinder part of the 
head produced into a flat lobe like a cock’s comb and the outer 
edges of the toes provided with a wide fringe of elongate scales; 
the males of all species have a crest along the back but in two 
species (B. basiliscus and B. plumifrons) this is enormously de- 
veloped, being as deep as the body, supported by rays like the fins 
of a fish, and covered with very thin scales. In addition to these 
structural peculiarities they have the power, shared only by a few 
other forms of this family, of being able to run across the surface 
of water; if disturbed near the water they scutter across it on 
their hindlimbs, the body being held almost upright with the tail 
raised as a counterpoise and the forelimbs folded against their 
sides. 

Basiliscus often dives to the bottom as does Deiroptyx of 
Cuba, which rushes across the surface in the same way and in some 
quiet corner dives to the bottom, where it remains until the alarm 
has passed. Amblyrhynchus has achieved fame as the only marine 
lizard. Its aquatic nature has usually been exaggerated, however, 
and actually it seldom takes to the water. Large herds of these 
lizards used to frequent the rocky shores of the Galapagos Islands, 
feeding on the seaweeds between tidemarks. The ground iguana, 
Cyclura, one of the most primitive members of the family, was 
formerly found in the Galápagos but now is found on only a few 
islands of the West Indies. Ctenosaura species are the rather large 
black iguanas of Central America. 

About ten genera of small iguanids are found in the U.S.; they 
are by far the most conspicuous lizards of the southwest, and 
include the desert iguana (crested lizard), the earless, zebra- 
tailed (gridiron-tailed), fringe-toed, collared, leopard and spiny 
lizards; the anoles, chuckwallas, utas and horned toads. 
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BY COURTESY OF NEW YORK TOOLOSICAL SOCIETY 
BANDED IGUANA (BRACHYLOPHUS FASCIATUS) FROM THE FIJI ISLA 


The terrestrial species of the family are usually duller in colour 
than the arboreal ones and the body is, as a rule, depressed ral 
than compressed; this flattening has been carried to an ext o 
in the so-called horned toads (Phrynosoma) of the deserts of t 
United States and Mexico. As well as being flattened, they 
like many desert dwelling animals, developed an armour of $ 
the largest of which occur on the back of the head and neck. T 
lizard greatly resembles the Australian moloch lizard, an 4 amid 
that under the influence of similar conditions has seve 
very similar appearance. A unique characteristic of the homed 
toads is their ability to squirt a fine jet of blood from the 
this extraordinary phenomenon, which has never been satisfai 
torily explained, only occurs under stress of great emotion, frig 
or anger. The lizard pufis itself up until the eyes bulge 
then a very fine stream of blood is shot out of the eye, some 
times to a distance of 5 ft. The special mechanism for this 
discharge is an agglomeration of blood vessels at the corner ot 
the eye. ; 
Another peculiarly modified genus is Anolis, which occurs 
throughout the warmer districts of both North and South America 
and which is particularly abundant among the West Indian isl 
All of the lizards of this genus have the basal joints of their fi 
and toes dilated and covered with transverse lamellae like j 
of the gecko (q.v.) and these adhesive pads, together with 
powerful claws, render the animals excellent climbers. They a 
wonderful powers of changing colour, rivaling in this respect A 
true chameleons; in fact they are frequently called American 
chameleons. Anoles or anole would be a better term. The val 
often have enormously developed dewlaps which may be uke 
liantly coloured and can be expanded and contracted at will, Hike 
a fan. i 
Iguanids, except for a few species, reproduce by 
laid in the ground. The few exceptions, iguanids veo and beat 
mountain climates, hatch their eggs within their bodies and De®” 
live young. ny 
See also Lizarp; REPTILE. h woii. 
See K. P. Schmidt and R. F. Inger, Living Reptiles of Of Xy 
(1957); A. d'A. Bellairs, Reptiles (1960). CH. W a 
IGUANODON, a large extinct amphibious dine ee 
of the bipedal plant-eating ornithopods, skeletons of w! o DINO 
been found near Mons, Belg., and on the Isle of Wight, 27 
SAUR. 
IGUVINE TABLES, a set of inscribed bronze ‘aia 
in 1444 at La Schieggia on the line of the ancient Via re 
8 mi. E. of Iguvium (modern Gubbio, Italy), ine town of 
town. It is probable that these tables, bought by of Jupiter 
Gubbio in 1456, were found at the site of the Laie ee come: 
Appenninus, from which some votive bronze figures, ' further 
Seven tables are still extant, in the museum at Gubbio; 2 A ten 


wri 
two were taken to Venice in 1540 and there lost. mre the ub 
bed befo 


in the Umbrian dialect, four and part of a fifth using i 
the rest the Latin alphabet. The earliest was inse 


A 
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400 B.C., the latest just before 90 B.c, The tables giv i 
pf tne ares dt ohn ent tite e Ara 

r v. ome, and arı 
Italic dialects. a ea ran Eh Sudy of 

The first, sixth and seventh tables contain i 
lustration (purification) of the sacred T AE 
Iguvium, for a definition of its boundaries, and for a number of 
sacrifices to be undertaken before the purificatory rites. These 
include sacrifice of three oxen to Jupiter Grabovius, pregnant 
sows to Trebus Tovius and sucking pigs to Fisus Sanes, lambs 
to Tefer Iovius and bullocks to the infernal deity Hontus, with 
ritual prayers to be recited at the libation trenches. The same 
tables also contain instructions for the lustration of the people, for 
a procession along the augural way to the suburb of Acedonia, and 
for the ritual hunting and slaughter of three heifers to the goddess 
Torra Iovia. The significance of many of these Umbrian divine 
names is doubtful. 

The second table is concerned with the private cleansing ritual 
of the brotherhood, and the third and fourth contain obscure broth- 
erhood ceremonies, including sacrifices to Jupiter, Pomonus, 
Vesuna and other deities. The fifth table deals with administrative 
details of the brotherhood, the election of chief brother or quaestor, 
the proper arrangement of banquets, clan fees owed to the brother- 
hood and portions of the flesh to be assigned to the brotherhood 
at the sacrifices made at annual festivals of ten federated clans. 

Brsti0craPHy —F, Biicheler, Umbrica (1883) ; J. Whatmough, Foun- 
dations of Roman Italy, pp. 192-201 (1937). For the history of the 
discovery and sale of the tables, see M. J. A, Bréal, Les Tables Eugu- 
bines, pp. i ff., 309 ff. (1875); G. Devoto, Tabulae Iguvinae (1940) ; 
J. W. Poultney, The Bronze Tables of Tguvium (1959). (Wm. C.) 

IHARA (or Isara) SAIKAKU (original name probably 
Hirayama Toco) (1642-1693), Japanese poet and novelist, one 
of the most brilliant figures of the r7th-century literary revival, 
was born at Osaka in 1642. His early fame was occasioned chiefly 
by his amazing facility in composing haiku (see JAPANESE LITER- 
ATURE) and linked verse. In 1677 he turned out in the space of 
“a day and a night” 1,600 verses. Not surprisingly, these were 
not all of first quality, but to compose at the rate of one verse a 
minute for 24 hours was an achievement that few poets could 
match, He steadily increased the number of verses produced in 
a day, reaching 4,000 in 1680 and the incredible figure of 23,500 
verses in 1684. This was somewhat over 16 a minute, and the 
performance earned him the nickname of the “20,000 poet.’ Sai- 
kaku continued to write verses at more normal speeds, but his style 
(essentially that of the Danrin school, headed by Nishiyama Soin, 
his master) was considered so bizarre that rival’ poets called it 
“Dutch” to indicate its extreme outlandishness. 

Besides poetry Saikaku wrote some unsuccessful puppet plays 
and works of poetic criticism, but he is best known as a over 
The style of Saikaku’s novels is swift, allusive and elliptic, 
qualities stemming from his training as a haiku eee atic 
After many years of bitter warfare Japan was enjoying peace and 
prospantye The merchant class had so risen in importance that 
its tastes now prevailed in the arts, and 
catered to its ‘hints, | Mar ced card Har The first and 
with th ary pleasures of these qui ; 
most famous, Koskoku Tchidai Otoko (1682), relates the amorous 
adventures of its hero, Yonosuke, from his precocious al ep 
at the age of 6 to his departure at 60 for an island of women. il 

i i Saikaku to write others in a similar 
popularity of this novel led y ‘Five’ Women 
vein, of which the best is Koshoku Gonin Onna (“Fi s 
Who Loved Love,” 1686), a work based on actual a i N 

Saikaku also wrote novels about the samurai. i 64 en 
erally considered inferior to y ; 
of tradesmen’s life as Nippon Bitagura (“The TEE o ENI 
Storehouse,” 1688), a collection of stories on how tom 4 
a fortune, Whatever the subject, Saikaku’s satirical aaa ae 
his knack (derived from the haiku) of being arein red always 
detail that best evokes a person’s character or his milieu 


conspicuous. Although Saikaku’s works reveal a Vga 
affinity for the lively spirit of Osaka, he re wan a 
about all Japan. His Saikaku Shokokubanashi (“Sail 
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of the Provinces,” 1685), for example, records many stories picked 
up during his travels. His popularity was enormous everywhere 
and his influence on fiction continued after his death. 

English translations of Saikaku include: Five Women Who 
Loved Love, by Wi T. de Bary (1956); Five Japanese Love Sto- 
ries, also by De Bary (1958); The Japanese Family Storehouse, 
by G. W. Sargent (1959); The Life of an Amorous Man, by Kengi 
Hamada (1964); The Life of an Amorous Woman and Other Writ- 
ings, by Ivan Morris (1963); and This Scheming World, by 
Masanori Takatsuka and David C. Stubbs (1965). | (Dp. K.) 

IJAW, an African people of the Niger river delta. Consisting 
of a large number of formerly autonomous groups, speaking dia- 
lects of the Nigritic language, they numbered about 500,000 in the 
1960s, West of the main Niger outlets, each group is a cluster of 
villages with loose ties of co-operation mainly against outsiders, 
Its members claim descent from a common ancestor; children of 
high bridewealth marriages through the father, those of low bride- 
wealth unions through the mother. Government is by assemblies 
of elders at group and village levels, often presided over by priests 
of tutelary gods. The economy is based on fishing, palm oil col- 
lecting and flood-land agriculture. East of the main outlets, groups 
consist of migrants from the western delta, amalgamated with non- 
Ijaw units, Formerly, each group claimed a distinctive culture 
and political autonomy. The economy was once based on fishing; 
but from about 1500, following contact with European merchants, 
the communities of Bonny, Calabar and Nemke began trading first 
in slaves and later in palm oil. Wealthy traders became very 
powerful and governed in council with a hereditary king. Each 
trader purchased many slaves for incorporation into his own sec- 
tion of the community; if the trader had no suitable heir, an able 
slave succeeded him, Competition with other groups over hinter- 
land markets, and stress on cultural separation rather ‘than on 
common descent meant that ability was valued more than pedi- 
gree, enabling the emergence of slaveborn leaders like George of 
Calabar and Jaja of Opobo. 

See also AFRICAN LANGUAGES: The Niger-Congo Family. 

See R. G. Horton, The Gods as Guests (1960) ; K, O. Dike, Trade 
and Politics in'the Niger Delta, 1830-1885 (1956). (Ro. G. H.) 

IJMA‘ (literally “agreeing upon”; i.e., consensus), one of the 
four bases (usul) of the faith of Islam, the other three being the 
Koran, the Tradition and reason. Ijma‘ defined broadly means 
the general agreement, on any principle, of those leaders and 
scholars who are recognized as having the right to hold an opinion. 
It rests on the theory that the Muslim people are protected by God 
against error; prophetic tradition says “My community shall never 
agree upon an error.” Because it makes possible changes in doc- 
trine and practice, ijma‘ is generally regarded as an instrument of 
reform. See Istam: Development of the Shari'a. 

JJOLITE, in petrology an igneous rock composed essentially 
of nephelite and an alkali pyroxene, usually aegirinaugite. The 
rock was originally described from livaara in the parish of 
Kuusamo, northern Finland. Typically the pyroxene is well 
crystallized, the nephelite allotriomorphic. Accessory minerals in- 
clude melanite, titanite, perofskite, apatite, cancrinite and calcite. 
The rock is the plutonic equivalent of the volcanic nephelinites 
elite dolerites. Ijolites form characteristic members of 


and neph y 
carbonatite-alkali igneous complexes like those of Alno, Swed.; 
Fen, Nor.; Kola peninsula, U.S.S.R.—thère carrying abundant 

i hill, Colo. The ijolites of Magnet cove, 


wollastonite—and Iron 
Ark.; Ice river, BCS 
the better-known repre: 


and Sekukuniland, Transvaal, are among 
sentatives found in rock collections. or 
wn as urtite (type locality in the Kola peninsula) an 
das (Melteig, Fen district, Nor.) are essentially similar as- 
In the former nephelite largely preponderates while 
igite i ic variant with excess pyroxene. 

melteigite is a melanocratic arena 

“1 hern part 
MEER, a shallow fresh-water lake, the sout 

Pele aati a Zee (q.v.), Neth., was cut off from the north- 
ern part, the Wadden Zee (q.0.), and the North sea by the building 


f a dam, which was completed in 1932. a 
$ The dam shutting out the North sea, 184 mi. | 


Holland and Friesland, was consi 


long between North 
tructed of boulder clay backed with 
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sand and faced with stone to just below water level, about 20 ft. 
lower than its crest. Protection at lower levels was afforded by 
boulders resting on mats of willow saplings. A two-track concrete- 
paved motor road with a parallel cycle path follows the inner berm. 
Locks provide passage for barges and small sea-going craft between 
the lake and the open sea.. The water in the lake, brackish in 1932, 
has been replaced by fresh water, partly by inflow from the IJssel, 
one of the branches of the Rhine. 

The water content is regulated by sluices. The lake is a source 
of fresh water, valuable in occasional summer droughts to the prov- 
inces of, North and South Holland and Friesland. The original 
fishing for herring, anchovy, flounder, etc., has been replaced by 
fresh-water fisheries, chiefly for eel. In spring the eel larvae, born 
in the Sargasso sea, are admitted into the lake by manipulation 
of the sluices. 

Large parts of the total area of 1,425 sq.mi. are being reclaimed 
by constructing encircling dikes and pumping. the water out. By 
1980 the land area of the Netherlands will have been extended 
by nearly 900 sq.mi, of rich polders, also providing an outlet for 
the overpopulated centre of Holland. The greater part (480 sq. 
mi.) of the remaining area would constitute the (smaller) IJssel- 
meer. (J.T. T) 

IKEBANA, the general term for any style of Japanese floral 
art. See FLOWER ARRANGING: Japanese Flower Arranging. 

IKHNATON (Axuenaten), the name assumed, early in his 
reign, by the Egyptian Pharaoh Amenhotep (Amenophis) IV, who 
reigned from 1379 to 1362 s.c. The adoption of this appellation, 
perhaps to be translated “Pleasing to the Aton,” heralded a pro- 
found change in the official religion of Egypt: Henceforward, by 
the king’s decree, the worship of the great god of Thebes, Amon- 
Re,,and of the other deities of the large pantheon was to be re- 
placed by that of the sun-disk, the Aton, a universal god whose 
rays fell upon noble and commoner, Egyptian and Asian alike. The 
cult of this deity probably originated in the north, at Heliopolis, 
where the hawk-headed sun-god, 
Re-Horakhte, had long held 
sway; it seems to have achieved 
some popularity at Thebes’in the 
reign of Amenhotep. III, Soon | 
after his accession, Ikhnaton set 
about building chapels at Karnak 
for this new form of the sun-god. 
In the sandstone quarries where 
stone for,these chapels was cut, 
the king already describes himself | 
as “first prophet of Re-Horakhte, _ 
rejoicing in the Horizon, in his 
name ‘Sunlight which is in 
Aton? The high priest of the 
Aton was called “greatest of 
seers,” the title borne since early 
times by the Heliopolitan pontiffs. 
But the new cult emphasized the 
personal nature of the relation- 
ship between the god and the 
king; no longer anthropomorphic, 
the sun was depicted as a golden 
orb shedding rays of light on the 
king and his queen Nefertiti, each 
ray ending ina little hand prof- 
fering the sign of life, the ankh, 
to the royal pair. 

These innovations must have 
aroused the opposition of the 
powerful priesthood of Theban 
Amon and of most of the nobility. 
In the sixth year of his reign Ikh- 
naton took another revolutionary 
step. With a band of his own 
supporters, whom he elevated to Pod Enbe nave. Winata, Seaver 
high office, he moved to a virgin PILLAR STATUE OF IKHNATON, FROM 
site, nearly 300 mi, N; of Thebes, THE TEMPLE OF ATON AT KARNAK 
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which he named Akhetaton, “The Horizon of Aton.” At thi 
place, known to modern archaeologists as Tell el Amarna ( ) 
he built a fine new city, with palaces, temples, administers 
buildings and residential quarters in which his entourage ue 
live in spacious villas. There, untrammeled by tradition, he could 
put into practice the new ideas that fired his imagination, In 
the centre of the city rose the great temple where the Aton was 
worshiped, not in dim-lit shrines but in the full sunlight of a 
roofless sanctuary. Nearby, in a brilliantly decorated palace, 
the king and his family lived, surrounded by a sycophantic court 
of nobles whose tombs, cut in the rock cliff to the east of the 
city, display their anxiety to follow the king’s “teaching” in every 
respect. 

At the boundaries of his new domain, both east and west of the 
river, Ikhnaton set up stelae on which he declared his intention 
never to extend the city’s limits. Not content with leaving Thebes, 
the king embarked on a fanatical persecution of the priesthood of 
Amon and their god, and ordered the name of Amon to be erased 
from every monument where it, could be found... Since ‘“Amen- 
hotep” meant “Amon is satisfied” he changed his name to Ikhna- 
ton, The other gods of the pantheon were likewise repudiated, 
though in a less thorough fashion; their cults were neglected and 
shrines to the Aton were put up in the old religious centres, 
Finally, since the cult of the Aton was an exclusive, indeed a mono- 
theistic cult, the very word ‘‘gods’was deleted here and there from 
inscriptions. i 

This religious revolution was accompanied by a new aesthetic. 
The art of the Amarna age is characterized by a love of natural 
forms, many of the age-old artistic conventions which had hitherto 
bound the hand of the sculptor and painter being, discarded in 
favour of a greater realism, Some of the, manifestations of this 
new trend in artistic expression lack felicity; the physical pecu- 
liarities of the king are monstrously exaggerated in the early colossi, 
and reliefs show the king and queen in profile, adoring the Aton or 
dandling their children with unprecedented informality, and de- 
pict them with grotesquely elongated features, thin’ limbs and 
thickened bodies, . As in every age of experiment, mistakes,were 
made, but the finest products of the. sculptors’ workshops at 
Amarna, such as the exquisite heads of Nefertiti now in the Berlin 
museum, have their place among the world’s. masterpieces and 
many of the smaller objects, the brightly coloured necklaces imi- 
tating flower petals, the wall and floor paintings with their natural- 
istic designs of plants and animals, have a freshness which has 
put many critics in mind of the art of Minoan Crete. That the 
king himself was the inspiration for this new spirit in art, as Wel 
as in thought, is suggested by the inscription of his chief sculptor, 
Bek, on the rocks at Aswan, where he was sent to obtain granite; 
he describes himself as “the chief of works in the Red moun” 
the assistant whom His Majesty himself taught, the chief of sc g 
tors on the great and mighty monuments of the king in:the hous 
of Aton in Akhetaton.” En 

Religious reformer and artist, Ikhnaton was also perhaps @ P of 
The beautiful hymn to the Aton inscribed in the tomb of arty 
his courtiers, which has been likened to Psalm civ, is plus)” 
attributed to the pen of the king himself, though it owes miea 
earlier hymns to the sun, The following short extract ih 
from. J.B. Pritchard [ed.], Ancient Near. Eastern T' exts Re ay 
to the Old Testament, 2nd ed, pp. 370-371, Princeton Unive 
Press, 1955) will indicate its quality: 


How manifold it is, what thou hast made! . . - 

O sole god, like whom there is no other! E 

Thou didst create the world according to thy desire, 
While thou ‘wert alone: 

All men, ‘cattle, and wild) beasts, 

Whatever is on earth, going upon. [its] feet, { 
And whatever is on high, flying with its wings. i 


‘The countries of Syria and Nubia, the land of Egypt, 
Thou settest every man in his place, f 
Thou suppliest their necessities: top Fe 
Everyone has his food, and his time of life is reckoned 
Their tongues are separate in speech, 

And their natures as well; 

Their skins are distinguished, 
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As thou distinguishest the foreign 
, .. there is none other that Paani ie 
Save oy pe ohom a Wa-en-Re, 
For thou hast made him well-versed in th 
thy strength, y plans and in 


Ikhnaton had little time or interest to devote to forei i 
Though Asiatic tribute continued to flow into the ai rae 
the Amarna letters show clearly how, little by little, the prestige 
won by his forebears in Syria and Palestine crumbled, while appeals 
for help from his loyal vassals went unheeded, the misdeeds of 
the disloyal unpunished. 

Much uncertainty persists concerning Ikhnaton’s family, He 
himself was undoubtedly the son of Amenhotep III and the great 
royal wife, Tiy. The parentage of Nefertiti, his queen, is uncer- 
tain; it is not improbable that she was a foreigner, perhaps, as 
some have thought, a Mitannian, whose alien creed inspired her 
husband, Yet sculptors depict her so like him that many have 
thought them brother and sister.. In reliefs dating from the 
Amarna period six daughters are shown on terms of happy domes- 
tic intimacy with their parents. The oldest, Meritaton, married 
Smenkhkare, perhaps the younger brother of Ikhnaton; the second 
died young and the third, Ankhesenpaaton, married Tutankhaton, 
whose relationship to Ikhnaton may have been that of half-brother. 

Portraits of Ikhnaton show him to haye had certain physical 
abnormalities—a cranial deformity, effeminate figure and adipose 
thighs—suggesting that he may have suffered from some illness, 
perhaps an endocrine abnormality, Some have thought him mad. 
Of his courage, his vision and his originality of mind there can be 
no doubt. Had he succeeded in his reform, the course of Egyptian 
civilization might have taken a different turn. Yet the religion 
of the Aton had little ethical content, and Ikhnaton’s ideas did not 
survive him. Nothing is known of the manner of his death, He 
was not buried in the tomb prepared for him at Akhetaton, His 
body may be that of a young man found in tomb no, 55 of the 
Valley of the Tombs of the Kings at Thebes, enclosed in a coffin 
made for a princess who was possibly his daughter Meritaton. 
His co-regent Smenkhkare may not have survived him; suspicion 
of foul play cannot be absent. Tutankhaton, who as his son-in-law 
succeeded to the throne, was a mere child and under the stern 
tegency of Horemheb the return was soon made to Thebes and 
Akhetaton gradually deserted. Tutankhaton’s name was 
to Tutankhamen (g.v.). The fetters of convention settled once 
more upon religion and art, and Ikhnaton, omitted from the of- 
ficial king lists, became “that criminal of Akhetaton. 

See also references under “Ikhnaton” in the Index, 


Ach 
Brstiocrarzy.—J. D. S. Pendlebury, Tell el-Amarna (1935) ; 

Frankfort, J. D. S. Pendlebury et aly Phe City of Akhenaten 4 vol, 
(1923-52), especially vol, 3; G. Steindorff and K. Seele, W naali 
Ruled the East, 2nd ed. (1957); K. Lange, Konig Echnaton ue W 
Amarnazeit (1951). See also C. Aldred, A. H. Gardinet aks i559), 
Fairman in Journal of Egyptian Archaeology, 43 CELAN S DR) ' 
46 (1960) and 47 (1961), ved al 


‘Onoura, 
ILA-TO related Bantu-speaking pe i 
more than rea the 1960s, who inhabit the PIRAS dis 
of Northern Rhodesia and extend into the adjacent = : 
trict of Southern Rhodesia, Their closest ties are y e pray 
em Rhodesian peoples as the Sala, Soli and Lenie © and Totela of 
ince, the Leya of Southern province and the Subia KEELA 
’rotse province, In pre-European days, they were ted by petty 
many small, independent neighbourhoods, Oro biel) recog- 
chiefs among the Tla, while the Tonga (who had rf local shrines. 
nized the ritual authority of hereditary gargari of tribes, each 
lore recently they. were organized into ARUN. the Tonga 
th its own government, The Ila live in large 
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in small hamlets or scattered homesteads, They have nonlocalized 
clans with matrilineal succession and inheritance, but the Ila show 
patrilineal tendencies. They are agricultural, with the Ila giving 
emphasis to pastoralism and the Tonga to horticulture. ‘Tonga 
near the Cape to Congo railway have turned to maize as a cash 
crop. Valley Tonga of the Zambezi valley depend on labour migra- 
tion for cash income, 
_ Tla-Tonga allow polygyny; husbands pay a bride price, usually 
in cattle, and marriage is patrilocal. Divorce is common and in- 
volves return of the bride price; children usually accompany the 
divorced mother. There is a belief in one deity, but rituals chiefly 
involve ancestral and natural spirits.. Community rituals at local 
shrines appeal for rain and safety from threatened disasters; har- 
vest festivals celebrate new crops. Illness or misfortune is usually 
attributed through divination to anger of ancestral spirits or to 
sorcery. Illness attributed to demonic possession is treated by 
dance ritual, An increasing number of Ila and ‘Tonga were being 
educated at active mission and government schools, In 1957-58 
about 57,000 Tonga were moved from homesites near the Zambezi 
river that would be flooded by the formation of Lake Kariba upon 
the completion of Kariba hydroelectric dam, (The Tonga Bantu 
should not be confused with Tonga [g.v.], a Pacific island group.) 
Brriocrarny—E, W, Smith and A. Dale, The Ila-Speaking Peoples 
of Northern Rhodesia (1920); E. Colson, Marriage and the Family 
Among the Plateau Tonga of Northern Rhodesia (1958), The Social Or- 
ganization of the Gwembe Tonga (1960); M. Jaspan, The Ila-Tonga 
Peoples of North-Western Rhodesia (1953); T. Scudder, The Human 
Ecology of the Gwembe Tonga (1962). (E,,Co.) 
ILCHESTER, a small agricultural village in the Yeovil rural 
district of Somerset, England, on the Ivel or Yeo river, 5 mi, N.W. 
of Yeovil. Pop. (1951) 731. Ilchester (Gifelcestre, Ivelcestre, 
Yevelchester, Ivelchester) was the Lindinae of the Romans and 
the northern tribal capital of the Durotriges. A royal mint was 
established by the time of Edgar (959-975), and money was coined 
there until the reign of Henry III, In 1086 Ilchester was a royal 
borough with 107 burgesses and was granted a charter by Henry IT 
which was confirmed by John in 1203 who gave it the same liberties 
as Winchester. It had a king’s jail from before 1166 until 1843. 
From the 14th to the 19th centuries it was the centre of the county 
administration and the assizes and quarter sessions were held 
there. The town was governed by a bailiff and 12 capital burgesses; 
the corporation, established in 1556, was abolished in 1886. From 
1298 until 1832 Ilchester returned two members to parliament 
(among them Richard Brinsley Sheridan). It had two annual 
fairs, and its Wednesday market dated from Saxon times, until 
the mid-19th century. In the middle ages there were seven parish 
churches in the town; St, Mary Major being the only one left; 
there were also a Dominican friary, an Augustinian nunnery, a 
lepers’ hospital and an almshouse, Roger Bacon was born there 
c. 1214, 


See J. Stevens Cox, The Iichester Mint (1948) and other IIchester 


raphs (Ilchester, 1947- ); Proc. of Somerset Arch, 

Higorca ARNE, So d Gl 
ÎLE-DE-FRANCE, an ancient region of France, The name 
“Francia,” given under the Merovingians to the region between the 
Rhine and the Seine, was restricted under the Carolingians to the 
country bounded by the Aisne, Oise and Seine rivers, In the 10th 
and 11th centuries it signified only the territory limited by the 
Seine, the Marne, the Beuvronne, the Oise and the Nonette, In 
the middle ages the word “isle” often designated countries more 
or less bounded by. rivers, but it is not given specifically to 
“France” before 1387. In the 16th century the gouvernement of 
fle-de-France was constituted under a governor or a lieutenant of 
the king, In the 18th century Ile-de-France was divided between 
the two généralités or intendances of Paris and Soissons. Under 
the Revolution the département of Seine was formed from the 
territory of Île-de-France, other sectors going to the départements 
of Seine-et-Oise, Seine-et-Marne, Oise and Aisne and smaller sec- 
tors to Loiret and Niévre. The name Île-de-France was also used 
for Mauritius while that island was in French possession during 
hogia Ile de F) (1936); A. Leynitz, L'il 
istoire del’ rance (1 ; A. Leynitz, L’fle 

eae, son histoire (1948). (Mx, M) 
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ILEITIS, the medical term for inflammation of the ileum, the 
lower three-fifths of the small intestine. It is a form of regional 
enteritis. See GASTROINTESTINAL TRACT, DISEASES oF: The In- 
testines: Regional Enteritis. 

ILERDA, CAMPAIGN OF (49 s.c.), the victory of Julius 
Caesar over Pompey’s forces in Spain (see CAESAR, GAIUS JUL- 
tus). When Caesar had forced Pompey to evacuate Italy, he de- 
cided not to follow him to Greece, but first to deal with Pompey’s 
seven legions in Spain. In the spring of 49 B.C. he sent forward 
six legions from Gaul under Gaius Fabius, and joined them as soon 
as possible at Ilerda (Lérida) on the Sicoris (Segre) river, a 
tributary of the Ebro. Five Pompeian legions, together with 
many Spanish auxiliaries, commanded by L.: Afranius and M. 
Petreius, concentrated against Caesar. They held Ilerda, which 
stood ona hill, and occupied a steep ridge (Gardeny) to the south- 
west, while below the city was a stone bridge over the river which 
was vital to their supplies. The river was subject to violent spring 
flooding. Caesar, who failed to provoke Afranius to battle, formed 
a camp near the enemy in order to hamper their foragers, but 
his attempt to seize a strong point between Ilerda and Gardeny 
was beaten back. When floods swept away his bridges, he was in 
a precarious position and short of supplies, although he managed 

to get one convoy safely across the river about 20 mi, to the north. 
Then he diverted part of the river just below Ilerda to make a 
ford near his camp; this forced the Pompeians to move two legions 
over the Sicoris to cover their communications against Caesar's 
superior cavalry. The tables thus being turned, Afranius retired 
toward the Ebro, ‘Caesar, however, pursued him and headed him 
off; after a week of maneuvering the Pompeians, short of food 
and water, had to surrender. Caesar, having won a great victory 
with little loss, then showed his clemency: the enemy troops were 
disbanded, Afranius and Petreius were spared, and within two 
months all Spain was Caesar’s. 

See T. Rice Holmes, The Roman Republic and the Founder of the 
Empire, vol. ii (1923). (H. H. Sp.) 

ILESHA, a town of Western Region, Nigeria, lies on hills in 
the heart of the region and is the centre of an administrative di- 
vision, bounded by the divisions of Ondo, Ife and Oshun. Pop. 
(1963) 165,822. The divisional council offices and the coun- 
cil hall (1934) are situated on Market square. Near this 
square are the Afin (king's palace), the central mosque and the 
ae park, The Wesley guild hospital was established in 

13, 

Among the educational institutions are the women’s train- 
ing college; Ilesha grammar school, oldest secondary school of the 
town; and St. Margaret’s secondary school. The main occupations 
are farming and trade; chief exports are cocoa and kola nuts; im- 
ports are consumer goods, such as cottons and hardware. Ilesha 
is linked by trunk roads with Ibadan and Lagos to the west, 
Oshogbo to the northwest and Benin to the southeast. The town 
has relics of its past asa warlike centre of the Yoruba people, 
such as the memorial to the warrior Ogedengbe, a native of Ilesha, 
who died in roro. The inhabitants are of the Ijesha subgroup of 
the Yoruba; they are much interrelated and hold some land in 
common. They consider it a great advantage “to be an Ijesha who 
lives in Ilesha.” (F. 0. E.) 

ILFRACOMBE, an urban district and bathing resort of 

Devonshire, Eng., on the southern shore of the Bristol channel, 
52 mi. N.W. of Exeter by road, in the North Devon parliamentary 
division. Pop. (1961) 8,696. The oldest part lines the windi: 
valley breaking the steep coastal cliffs and forming the harbour 
between Capstone (181 ft.) and Hillsborough (447 ft.) hills. The 
town has spread over these hills, on the edge of Exmoor, and tun- 
nels lead to beaches at the foot of the cliffs. The church of Holy 
Trinity, dating originally from the 12th century, is of various 
periods and has a magnificent wagon roof. 

ILI, river of central Asia, in the Sinkiang-Uigur Autonomous 
Region of the People’s Republic of China and the Kazakh Soviet 
Socialist Republic of the U.S.S.R. The length, from the confluence 
of its two headstreams, the Tekes and the Kunges, is 590 mi.; 
including the Tekes, it is 870 mi. The Tekes rises east of Lake 
Issyk-Kul on the north slopes of the Khan-Tengri mountain knot 
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of the Tien Shan in the southeastern corner of Alma-Ata oblast of 
the Kazakh S.S.R. At first the Tekes flows eastward into Sinki 
until it meets the Kunges, which rises farther east in the Tien 
Shan. The combined stream, assuming the name Ili, then turns 
westward past Kulja (I-ning) and re-enters the Kazakh SSR. 

where it flows past the town of Ili to Lake Balkhash (qv), In 
its upper reaches, the Ili is a mountain torrent with a steep gradi- 
ent. Below the confluence with the Kash, a right-hand triby 

the Ili emerges from the Tien Shan on the broad Ili valley, hig? 
acterized by low swampy banks overgrown with reeds, The yal- 
ley, enclosed by outlying spurs of the Tien Shan, ends at the 
Kapchagay gorge, 7 mi. below the town of Ili, where the Turkestan- 
Siberian (Turksib) railroad crosses the Ili. Beyond the Kap- 
chagay gorge, which is the site of a proposed dam and hydroelectric 
station, the Ili flows through desert sands past the small settlement 
of Bakanas, forming a narrow delta on Lake Balkhash. Muskrats 
introduced among the reeds of the Ili delta before World War II 
have acclimatized and are being trapped for their pelts. The Ili 
is fed mainly by the melting snows and glaciers of the Tien Shan 
and reaches its high-water stage in July and August, when the rate 
of flow rises to 100,000 cu.ft. per second (average annual rate of 
flow is 15,000 cu.ft. per second), The short tributaries that join 
the Ili along its middle course are used for irrigation, The main 
stream is navigable during the ice-free season from April to 
October. 

The proposed Kapchagay project will create an 800-sq.mi. 
reservoir that will require the relocation of the town of Ili 
and of the Turksib railroad crossing. The reservoir project also 
was a factor in the realignment of the Urumchi-Alma Ata railroad 
from the Tli valley to the Dzungarian gate. 

The Russians moved into the Tli valley in the conquest of cen- 
tral Asia in the mid-roth century and clashed repeatedly with the 
Chinese, who had reached the area earlier. From 1871 to 1881, 
the Russians occupied the entire valley, including China’s Kulja 
district, before the valley was divided between China and Russia 
along the present border. 

In addition to being the designation of the river and of the 
Soviet town on the lower course, Ili is also the name of a former 
Chinese headquarters of the upper valley. This town was sacked 
in a Muslim rebellion in 1868 and was superseded by Kulja. The 
remains of old Chinese Ili are called Hui-yiian. (T. Sp.) 

ILION, a village of Herkimer county, N.Y., U.S., 12 mi. SE. 
of Utica. (g.v.) on the Mohawk river (the New York State a 
canal); a part of the Utica-Rome standard metropolitan statistic 
area, Originally part of a Palatinate German settlement, Esa 
was unimportant until 1825 when the Erie canal was built. Oak 
decade Eliphalet Remington, Jr., perfected a rifle of such exc 
lence that it was adopted by the U.S. army and several foreign 
governments. Remington factories thereafter became the P 
cipal support of Ilion and the villages around it. Sear 
diversification, the company in 1873 introduced the first prac 1 
typewriter. Further’ diversification into office machinery aa 
equipment led to the Univac electronic computer, develope 
the 1950s. Mor- 

The community was known successively as German Flats, ate 
gan’s Landing and Remington Corners before it was ne ri 
as Ilion in 1852. For comparative population figures serene 
New York: Population. (Vv. 7) ie 

ILIPA, BATTLE OF (206 s.c., or, less probably, in ae 
final victory of the Roman general P. Cornelius Scipio a Abg 
named Africanus) over the Carthaginian forces in piae Bee 
the Second Punic War (see Punic Wars). Scipio, who AA 210, 
campaigning against the Carthaginian armies in Spain si o neat 
met their combined forces under Hasdrubal Gisco and ees 000 
1ipa (Alcalá del Rio, about $ mi. N. of Seville). With ip, 
infantry and 3,000 cavalry, he had about 10,000 men less abate 
enemy. For several days the two armies faced cach ct on the 
array, with their best troops in the centre, and their $ aah i 
wings. Early one morning a Roman cavalry attack aan only 
drubal Gisco to lead out his men in their normal forny e wings 
to find too late that Scipio had put his Roman troops a maneuvet 
and his Spanish allies inthe centre. A complicate 
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followed. Scipio’s centre advanced slowly, declining battle but 
“fixing” the enemy’s centre; meanwhile his wings were extended, 
then they advanced in column and wheeled again into line, thus 
outflanking the enemy, whose resistance soon crumpled. By a 
rapid pursuit Scipio cut off the enemy’s retreat. Few Carthagin- 
ians escaped. This victory was won by brilliant tactics, such as no 
Roman army could have performed a few years earlier; they were 
made possible only by Scipio’s recent reforms and training. The 
battle smashed Carthaginian power in Spain once and for all, and 
this affected the whole course of the war against Hannibal. 

See H. H. Scullard, Scipio Africanus in the Second Punic War (1930), 
with bibliography; for the site, Journal of Roman Studies, vol. 26 
(1936). (H: H. Sp.) 

ILKESTON, a market town and municipal borough in the 
Ilkeston parliamentary division of Derbyshire, Eng., 105 mi. N.E. 
of Derby and 7 mi. W: of Nottingham by road. Pop. (1961) 
34,672. It is a mining and manufacturing town standing on a hill 
overlooking the Erewash valley to the east. In the market place, 
used for a market on Saturdays and illuminated by fluorescent 
lighting, stands the church of St. Mary the Virgin, a Norman and 
Early English building with a fine 13th-century chancel screen. 
The town obtained a grant for a market and fair in 1252 and was 
incorporated in 1887. Coal mining and the making of iron and 
concrete pipes, hosiery, needles, plastics, clothing, various fabrics 
and coffee are its chief industries. 

IL-KHANS, a Mongol dynasty, founded by Hulagu (q.v.), 
which reigned in Iran from A.D. 1256 to 1335, The Il-khans (sub- 
ordinate khans) ruled nominally as vassals of the great khan (of 
Mongolia, later of China). The extent of their empire was ap- 
proximately from the Oxus (Amu-Darya) river to the Indian 
ocean and from the Indus to the Euphrates. Hulagu was suc- 
ceeded by his son Abaqa in 1265. The greatest Il-khan was the 
seventh in succession, Ghazan (1295-1304). He made Islam the 
dynasty’s official religion and, aided by his minister Rashid al-Din 
Fadlullah, initiated legal, fiscal and administrative reforms and 
reorganized the land tenure system, measures rendered necessary 
by a long period of administrative decay, Under Ghazan tolera- 
tion of other faiths diminished, Buddhist temples in particular 
being destroyed. His aim, no doubt, was to establish religious 
conformity which, in regions where religion and law were synony- 
mous, was necessary to establish a uniform administration and 
judicature. 

Ghazan’s successor, Ulja’itu (1304-16), moved the capital from 
Tabriz to Soltaniyeh nearer Iran’s centre. Only Ulja'itu’s mau- 
soleum at Soltaniyeh is left to indicate the architectural skill and 
splendour of this period. The reign of his successor, Abu Said 
(1316-35), was followed by a period of decline in which power was 
divided among adventurers and provincial princes; Khurasan in 
the northeast became a prey to inroads of the Jagatai Turks. 
Central power was not re-established until Timur achieved para- 
mountcy in Iran after 1380. re ate 

Under the patronage of the Il-khans history writing, medicine, 
astronomy and mathematics flourished. See also PERSIAN History. 

(P. W. A.) 

ILKLEY, a small town and urban district in the Ripon parlia- 
mentary division of the West Riding of Yorkshire, Eng., 17 mi. 
N.W. of Leeds by road, lying in mid-Wharfedale, bounded by the 
Wharfe river (north) and the crest of Ilkley moor (south), rich in 
legend. Pop. (1961) 18,612. “Cup and ring” and “swastika” 
markings on the rocks of the moor, as well as stone circles in the 
vicinity, give ample evidence of prehistoric occupation. In 1919 
Roman remains were excavated in the town and the 1st-century 
fort was possibly the Olicana of Ptolemy. Ilkley was originally a 
spa but is now residential. There is a large open-air swimming 
pool which attracts many visitors to this place which has become 
famous through the popular song beginning: 

Wheer wer’ ta bahn w’en Aw saw thee, 
On Ilkla Moor baht ’at? 

The ruins of Bolton abbey (q.v.) stand by the Wharfe, about 
6 mi. above Ilkley. 

ILLAWARRA, a coastal district south of Sydney, New South 
Wales, Austr., is a lowland area cut off from the inland plateau 
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by a section of the Eastern highlands which varies in height from 
1,200 to 2,000 ft. Area 2,234 sq.mi.; pop. (1961) 298,466. The 
name is a corruption of the aboriginal Alowrie (“from the high 
place to the sea”). The climate is mild with an average annual 
rainfall of 48 in. Illawarra lake is a salt lagoon connected with 
the sea, and there are many fine beaches and mountain viewpoints. 

The district embraces the steel-producing city of Greater 
Wollongong and, in the north, the Bulli coal deposits. In the 
south are the fertile grazing lands about Shellharbour, Kiama 
and the Shoalhaven river. The district is notable for the Illa- 
warra breed of Shorthorn dairy cattle, and 25,000,000 gal. of milk 
are produced annually. Fishing is also an important industry. 

(W. H. Mt.) 

ILLE-ET-VILAINE, a département of northwest France, 
formed in 1790 out of the eastern, gallicized part of the ancient 
province of Brittany (q.v.). Area, 2,609 sq.mi.; pop. (1962) 
614,268. It fronts the English channel coast at the root of the 
Breton peninsula in the Bay of St. Michel, and is bounded west 
by Cétes du Nord, southwest by Morbihan, south by Loire 
Atlantique, east by Mayenne and northeast by Manche. The 
heights that run close to the north coast of Brittany form the main 
watershed, and most of the département is drained south by the 
river Vilaine and its tributaries, including the Ille, Seiche and Meu. 
The Vilaine has been canalized as far as Rennes, where it is con- 
nected by canal via the Ille with Evran on the north-flowing 
Rance, Farther east the Couesnon is the principal stream draining 
north toward the Bay of St. Michel. Recent drowning of the lower 
river valleys has been responsible for the deep re-entrants of the 
sea, known as rivières, the largest being that of the Rance in the 
extreme northwest, where the tidal energy has been harnessed. 
Silting at the head of the Bay of St. Michel has produced the 
Marais de Dol from which rise occasional protrusions of rock that 
were once islands. The flat coastal strip there has been reclaimed 
and is intensively used for market gardening, Small holdings on 
which early vegetables are grown also fringe the peninsulas of the 
“Emerald coast” about St. Malo, Farther inland the ribs of hard 
rocks that form the higher ground have poor soils and still carry 
extensive heaths, but there are better soils in the basin of Rennes, 
developed on shales and partly infilled with more recent Tertiary 
sediments. In the small, hedge-bounded fields of this bocage 
(q.v.) country a variety of crops are grown, but pastoral farming 
has become increasingly important and cattle products provide 
the chief farm income. Cider-apple orchards are a ubiquitous fea- 
ture of the landscape. Apart from stone quarrying there is little 
mineral exploitation in the département, and manufacturing is 
little represented except at Fougéres, which specializes in making 
ladies’ footwear, and Rennes, where the industrial basis was 
extended by the establishment, in 1951, of Citroén automobile 
works, 

Rennes, the ancient capital of Brittany, is by far the largest 
town and is the préfecture. A cathedral and university city and 
important market centre, it is the seat of an archbishop, and the 
headquarters of judicial and educational administration, The law 
courts, built in the 17th century for the Breton parliament, are 
of special interest. The département is divided into four arrondis- 
sements, Rennes, Fougéres, Redon and St. Malo. Fougères, an old 
fortress town of the eastern border of Brittany, has been resusci- 
tated by modern industry. Redon, in the extreme south, is situated 
on the canalized Vilaine where it is intersected by the Brest-Nantes 
canal, but its port traffic is no longer important. St. Malo, on a 
granite islet attached to the north coast, is a considerable port 
and tourist centre. Adjoining it on the Rance estuary St. Servan 
has a trawler fleet for distant cod fishing. Dinard and Paramé are 
other nearby resorts. Cancale, another fishing port, is the chief 
centre of oyster culture in the Bay of St. Michel. (Ar. E.'S.) 

ILLEGITIMACY, the state of being of illegitimate birth or 
born out of wedlock. Illegitimacy poses problems for all societies, 
which, to perpetuate themselves, generally sanction procreation 
only within some form of marriage, a socially recognized and regu- 
lated relationship between the sexes which legitimatizes births and 
denotes some responsibility for the rearing of children. Marriage 
laws and customs almost universally condemn births out of wed- 
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lock, The form and degree of this condemnation, however, vary 
from society to society as well as from time to time and among 
different strata within the same society. For the legal aspects of 
illegitimacy see BasTarp. (See also LEGITIMACY.) 

Social Policy.—Historically, illegitimacy has been dealt with 
very harshly in almost all societies. In some primitive societies 
where premarital intercourse is common and even sanctioned by 
tribal law, the same freedom is not necessarily extended to pro- 
creation. Various punitive measures have been imposed on un- 
married mothers, and their children have suffered social as well as 
legal disabilities. In feudal society the illegitimate child remained 
with its mother, especially if the mother was of a servile status. 
In the case of an illegitimate offspring of a mixed union, however, 
the place of birth became a deciding factor in determining the 
free status of the child. 

In Great Britain an act of 1576 made it an offense to beget 
an illegitimate child which was likely to become a public charge, 
Many illegitimate infants were abandoned; institutions estab- 
lished for their care, such as the Foundling hospital of London, 
established in 1739, were unequal to the need and had to restrict 
admissions and otherwise limit their services. In the United States 
St. Vincent’s Infant asylum was established in Baltimore, Md., in 
1856 by the Sisters of Charity (St. Vincent de Paul). Similar in- 
stitutions were founded in major cities and by 1900 county orphan 
asylums, many of whose charges were illegitimate children, were 
common throughout the country. 

In the 20th century more and more infants formerly referred 
to as “foundlings” or “deserted” have been cared for by legal 
adoption, by foster home care, especially for older children, and 
by assistance to unwed mothers, enabling them to raise their 
children, 

For discussion of various programs see Apoption; Cup WEL- 
FARE; FOUNDLING HOSPITAL, See also Poor Law; Socia WEL- 
FARE. 

Statutes and attitudes affecting illegitimacy generally have re- 
flected a liberal trend during the 20th century, with a number of 
variations and exceptions that are best understood within their 
respective historic and cultural settings. In the U.S.S.R., for 
example, the elimination of illegitimacy by fiat in the family code 
of 1918, which recognized no legal or social distinction between 
a child born in and out of wedlock, was consistent with other 
familial and social changes following the 1917 Revolution, The 
family code of 1926 as amended each decade thereafter to provide 
financial gratuities. and honorific titles for unwed as well as mar- 
ried mothers, and to give the state responsibility for rearing all 
children of unwed and married mothers unable to do so, was con- 
sistent with the Soviet Union's population goals and efforts to re- 
place an estimated 15,000,000 to 20,000,000 persons killed in 
World War II. 

In Japan, Germany and England the temporary and selective 
reversal of liberal trends in attitudes concerning illegitimacy in the 
post-World War II period reflected far greater aversion to il- 
legitimacy resulting from United States troops than to indigenous 
illegitimacy, and was probably more indicative of feelings of re- 
sentment among the respective countries than of attitudes toward 
illegitimacy. a 

In the United States the liberal trend was indicated by efforts to 
accord illegitimate-children equal legal and social rights with other 
children, an increasing number of states not recording illegitimacy 
status on birth records; the development of maternity homes under 
private auspices to care for unwed mothers; the emergence of 

adoption agencies specifically to serve minority groups; and the 
availability of federal social security benefits entitled Aid to De- 
pendent Children (ADC) for illegitimate children. There were a 
few exceptions to this trend in the United States in the early 1960s, 
including considerable criticism of low-income Negro females 
who had repeated illegitimate births. Several states attempted to 
legalize compulsory sterilization by tubal ligations for females 
having more than one illicit pregnancy. There was criticism also 
in that the ADC program provided an indirect subsidy of il- 
legitimacy and some states considered excluding illegitimate chil- 
dren of recidivist unwed mothers from ADC benefits, although 
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evidence indicated less than 10% of all illegitimate children te 
ceived such benefits. 

The apparent world-wide liberal trend in social policy concern. 
ing illegitimacy during the first) six decades of the 20th century 
faced two counterbalancing factors. The increasing demand for 
adoptable infants tended to lessen: the censure of those unwed 
mothers who served the social function of providing childless 
couples with adoptable infants, and tended to increase the number 
of laws and committees concerned with adoption and the rights of 
illegitimate children at the international level, but the concomitant 
concern about the “population explosion” had. the potential’ to 
reverse the liberal trend of social policy affecting illegitimacy, 

Measures of Illegitimacy.—There are three measures of il- 
legitimacy—number, ratio and rate. The number of illegitimate 
births indicates the total volume of illegitimacy and is used to 
compute the ratio and rate, The illegitimacy ratio is the number 
of illegitimate births per 1,000 live births. It indicates the propor- 
tion of all reproduction occurring outside of marriage. (The ratio 
usually is termed “rate” when stated as a percentage of 100; thus, 
a “49% rate of illegitimacy” indicates a ratio of 40 illegitimate 
births per 1,000 live births.) Technically, the illegitimacy rate is 
the number of illegitimate births per’ 1,000 unmarried females of 
childbearing ages. 

Extent and Variations Among Countries.—There are wide 
differences among countries in the illegitimacy ratio. Ratios in 
1958, for example, ranged from a low of 4 in Israel toa high of 739 
in Panama, Such variations are the result of many factors in- 
cluding differences in statutes and cultural traditions, regulating 
marriage, coition and reproduction, A few examples will illustrate 
the difficulties involved in making comparisons among countries, 
In a number of Central American countries and Caribbean political 
units where illegitimacy ratios have exceeded 500 (50%) there 
were large indigenous populations among whom legal marriage. (as 
distinct from tribal and religious marital rites) was an unfamiliar 
concept, overpopulation was not thought to be a problem and 
births out of wedlock received only mild censure. After World 
War II, Panama’s illegitimacy ratio was almost 50 times Japan's, 
but in Japan legalized abortions annually exceeded 1,000,000 an 
approximated the number of live births (see also BIRTH ConTROL). 
Jamaica's ratio was about 15 times that of the United States, but 
in the United States the average age at marriage was ten years 
younger than in Jamaica and the estimated number of illegal abor- 
tions exceeded the estimated number of illegitimate births! Den- 
mark’s ratio was considerably lower than that of most ed 
American countries, but in Denmark one-third of all marital firs 
births occurred within the first six months of marriage. ae 

Variations among countries in illegitimacy result also im : 
ferences in the completeness of birth. registration, the te eh 
misrepresentation on birth records to. conceal illegitimate aa 
and the methods used to compute the ratio and rate. Ina a 
of Scandinavian countries and the United States, for examp Hi 
illegitimacy rate usually is based on the childbearing ages adie 
and unmarried includes “never married,” “widowed” ant hild- 
vorced,” but in many countries the rate is based on the ¢ 
bearing ages 10-49 and includes adulterine births. fs en 

General Trends.—In industrialized countries illegitiaoy ai 
erally decreases or is relatively low during periods of Baie 
depression and the early years of war, increases Or ald vier 
high during periods of economic prosperity and imme a post- 
war years, and is highest when a prosperity and immediate Ty 
war period coincide. In many countries, for example, ilon i! 
ratios by the 1960s had declined, from the high ratios 1n siderably 
World War II period of the late 1940s, but were still reel 
higher than in the depression years of the 1930s. In coly in- 
only beginning to industrialize, the illegitimacy ratio eo iotabiy as 
creases rapidly at first and then fluctuates very unpre kdown of 
the result of many social changes including the bo ations in 
traditional family forms, the inclusion of native PoP pa 
vital statistics and changes in definitions of pee sp one 
Mauritius, for example, the ratio dropped from 498 pi ormed bY 
year (1954-55) when infants born of marriages per 
religious authority but not civilly registered were n 
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sidered illegitimate. Such general trends are subject to many ex- 
ceptions and limitations of data, some of which can be illustrated 
with specific reference to the United States. 

Trends and Data Limitations in the United States——A 
survey of data in the United States covering the period 1940-60 
showed that the estimated number of illegitimate births increased 
from 89,500 to 224,300, the ratio from 38 to 53 and the rate from 
7 to 23. (The proportion attributed to nonwhites increased from 
55% to 63% and that attributed to teen-agers decreased from 
46% to 41%.) Such data had several limitations, however, mak- 
ing it difficult to establish that there had been an actual propor- 
tionate increase in illegitimacy. The number of illegitimate births, 
on which ratios and rates were based, reflected a considerable 
numerical increase in total live births and included estimates for 
an increased number of states not recording illegitimacy status on 
birth records (5 in 1940 and 15 in 1960—Arizona, Arkansas, Cali- 
fornia, Colorado, Connecticut; Georgia, Idaho, Maryland, Massa- 
chusetts, Nebraska, New Hampshire, New Mexico, New York, 
Oklahoma and Vermont). The nonrecording states complicated 
national estimates and undoubtedly affected figures in the record- 
ing states. For example, Utah recorded illegitimacy on birth 
records and had one of the lowest ratios and rates. Utah, how- 
ever, was almost encircled by nonrecording states and, considering 
that an estimated 20% of white unwed mothers in the United 
States migrated temporarily from their home states during preg- 
nancy, it was probable that at least some unmarried mothers from 
Utah had their babies in neighbouring states. It was possible also 
that in the United States the illegitimacy ratio increase (23% 
among nonwhites and 1% among whites) represented only a more 
inclusive reporting of illegitimate births effected by the increase 
(more than two-thirds among nonwhites and about 3% among 
whites) in the proportion of all births attended in a hospital or by 
a physician. A greater awareness of such data limitations resulted 
in increased questioning of the significance of racial, socioeco- 
nomic, rural-urban and age differences in illegitimacy that had 
been emphasized in the two preceding decades, Also, there was 
increased recognition that the foci of public concern about the 
problem of illegitimacy were not always adequate guides for re- 
search, Considerable public attention had been focused upon the 
increasing number of teen-age unwed mothers, for example, in the 
late 1950s, with little attention given to either the marked in- 
crease in the total number of teen-age females or to the fact that 
from 1940 to 1959 the illegitimacy rate had increased least among 
females aged 15-19 (112%) and most among females aged 30-34 
(478%). (Rates in the late 1950s were about 16 for 15-19 year 
olds and ranged between’39 and 46 for each five year grouping of 
20-39 year olds.) 

Causes of Iegitimacy.—Knowledge about the causes of il- 
legitimacy consists primarily of descriptions of social, familial 
and psychological factors associated with only certain groups of 
unwed mothers. Historically such descriptions frequently have 
been interpreted’as explanations of why illegitimacy occurs, with- 
out sufficient scrutiny of their circular reinforcement by the causal 
theories and selective samples upon which they were based. In 
the 1920s the emphasis upon immorality and mental deficiency as 
causes of illegitimacy was supported with descriptions of unwed 
mothers found in “rescue homes” and other charity-type institu- 
tions. In the 1930s the interest in broken homes, poverty and 
disorganized neighbourhoods as causes of illegitimacy was con- 
sistent with descriptions of unwed mothers reported in domestic 
court files, police records and “homes for wayward girls.” In the 
1940s and early 1950s the focus upon emotional disturbance as a 
cause of illegitimacy went hand-in-hand with descriptions of un- 
wed mothers who came to the attention of psychiatric social work- 
ers and psychotherapists. In the mid-1950s renewed interest in 
white-collar crime and delinquent youth among the middle classes 
was accompanied by descriptions of unwed mothers attended by 
physicians in private practice and cared for in private maternity 
homes. In the late 1950s it was recognized that such descriptions, 
however accurate of the groups described, did not explain why 
illegitimacy occurred, because the great majority of all females 
who fitted the descriptions being emphasized at any one historic 
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time did not become unwed mothers, Such recognition was ac- 
companied by studies of unwed mothers from multiple sample 
sources, providing tentative evidence that within given age and 
racial groups unwed mothers were fairly representative of un- 
married females in general with respect to education, intelligence, 
occupation and socioeconomic status. 

See also references under “Illegitimacy” in the Index. 

Brer10crarHy.—Lena M, Jeger, Illegitimate Children and Their Par- 
ents, National Council for the Unmarried Mother and Her Child 
(1951) ; Clark E. Vincent, Unmarried Mothers (1961) ; Leontine Young, 
Out of Wedlock (1954) ; United Nations, Demographic Yearbook (an- 
nually). (C. E. Vr.) 

ILLINOIS, the “Prairie state,” is one of the north central 
group of the conterminous United States. It is bounded on the 
north by Wisconsin, east by Lake Michigan and Indiana, southeast 
and south by the Ohio river, which separates it from Kentucky, 
and southwest and west by the Mississippi river, which separates 
it from Missouri and Iowa. The enabling act of congress pro- 
viding for the organization of Illinois territory into a state ex- 
tended its jurisdiction to the middle of Lake Michigan and the 
Mississippi river. The greatest length of Illinois is 382.1 mi. and 
the extreme width is 212.6 mi.; the total area of the state, ex- 
clusive of its Lake Michigan jurisdiction (1,526 sq.mi.), is 56,400 
sq.mi., and the total land area is 55,930 sq-mi., giving it the rank 
of 24th in size among the states. It was admitted to the union 
on Dec. 3, 1818, the 21st state; the capital, since 1839, is Spring- 
field, The official tree is the oak, of which 19 species grow in the 
state; the official flower is the violet; and the official bird is the 
cardinal (Cardinalis cardinalis). The state flag consists of a 
symbol based on the perched eagle, prairie boulder, shield, olive 
branch and scroll (bearing the state motto, “State Sovereignty, 
National Union”) of the state seal on a white field edged with 
gold. The official state slogari is “Land of Lincoln.” 


PHYSICAL GEOGRAPHY 


Physical Features.—Illinois is located with its southernmost 
point at 36° 58’; northernmost point, 42° 30’; easternmost point, 
87° 30’; and its westernmost point, 91° 31’; except for its ex- 
treme southern point, it lies entirely in the prairie region, The 
southern end of the state is within the coastal plain belt at its 
northward extension along the Mississippi river. ‘The surface is 
an inclined plane, sloping generally toward the south and south- 
west, The average elevation above mean sea level is 600 ft.; the 
highest elevation is Charles Mound (1,241 ft.), located on the 
Wisconsin-Ilinois boundary in the northwestern corner of the 
state, in Jo Daviess county. 

‘An elevation from 15 to 40 mi. wide, called the Illinois Ozarks, 
crosses the southern part of the state, from Grand Tower in Jack- 
son county, on the Mississippi river, in the west to Shawneetown 
in Gallatin county, on the Ohio, in the east. The highest point 
in this southern range of hills is 1,065 ft. at Williams hill in 
Pope county. 

The drainage of Illinois is far better than its low elevations 
and comparatively level surface would indicate. There are nearly 
500 streams in the state, grouped into two river systems; three- 
fourths of the waters flow into the Mississippi river, and the re- 
maining one-fourth flows into the Wabash or Ohio rivers. The 
most important river is the Illinois, formed by the junction of the 
Des Plaines and Kankakee rivers in Grundy county; the Illinois 
river in its course of 273 mi. drains approximately 25,000 sq.mi. 
and in a few places broadens into wide, lakelike expanses, notably 
at Lake Peoria, The Kaskaskia, in the south, notorious for its 
variation of volume, and the Rock, in the north, are other im- 
portant rivers emptying into the Mississippi; the Embarrass, 
Little Wabash, Saline and Cache in the east are important tribu- 
taries of the Wabash and Ohio rivers. Generally the Ohio river 
bottoms are so low and level that they are poorly drained. The 
Chicago river originally emptied into Lake Michigan, but by the 
construction in 1900 of a drainage canal, the direction of the river 
was reversed so that it now flows into the Mississippi. 

Climate.—Illinois has a typical continental climate with a wide 
range in temperature and frequent short-period fluctuations in 
temperature, humidity, cloudiness and wind direction. Particu- 
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larly in the winter, therefore, Illinois’ geographical location results 
in temperatures that reflect both the northern and southern tem- 
perature belts of the United States. The north-south range in 
average temperature is 14° in January but only 5° in July. The 
mean annual temperature at Freeport, in the far northwest, is 
48.4° F.; at Springfield, in central Illinois, 52.4°; at Cairo, the 
southernmost city, 59.8°. The mean annual temperature increases 
approximately 2° for every degree of latitude. The lowest tem- 
perature ever recorded was —35° F. on Jan. 22, 1930, at Mount 
Carroll, and the highest was 117° F., July 14, 1954, at East St. 
Louis, a maximum range of 152°. 

Precipitation ranges from 33 in, in the far north to 48 in. in 
the far south, 20-22 in. falling May-Sept. in most sections; but 
in the period Oct—March there are only 11 in, in the extreme 
northwest and as high as 22 in, in the extreme south. Seasonal 
snowfall at Chicago has ranged from 10 to 66 in.; Cairo has had 
48 in. in one winter, yet one-third of Cairo winters have had less 
than 5 in, The average seasonal number of days with a snow cover 
of one inch or more is 80.in the extreme north but less than 20 in the 
extreme south; frost penetration in the soil ranges from about 36 
in. in the extreme north to 6 in, in the extreme south, At Cairo, 
precipitation during winter is 259% of the annual total, while at 
Moline it is only 13%. Illinois is generally affected by most of 
the storm systems that move east or northeast through the central 
U.S.; precipitation is associated with air masses which have moved 
north from the Gulf of Mexico, Summer thunderstorms are oc- 
casionally severe with damaging winds or hail in local areas. Tor- 
nadoes are most likely during spring and early summer and are 
more numerous in the southwest, but may occur anywhere in the 
state, - The heavily populated southern Illinois area probably has 
more severe tornadoes per unit of population than any other part 
of the U.S. The most disastrous tornado on record struck south- 
ern Illinois, March 18, 1925, causing property loss estimated at 
$16,500,000, with 742 persons killed and 2,756 injured, 

Soil.—The soil of Illinois is well known for its fertility. The 
surface soils are largely composed of drift. deposits, varying from 
2:to 100 ft. in depth; they are often overlaid with a dark-coloured 
loam 10 in, or more deep, and in a large portion of the state there 
is a subsoil of mottled clay; the clay pan in the central area of 
southern Illinois is not particularly productive, The soil of the 
prairies is darker and more granular than that of the forests, al- 
though most differences disappear with cultivation. The alluvial 
soil of the river bottoms is exceptionally fertile, and the American 
bottoms, extending along the Mississippi from Alton to Chester, 
have been cultivated for more than 200 years. Along the river 
bluffs there: isi a deposit of loess, well suited for orchards and 
vegetable production. The excellent drainage has always been ad- 
vantageous to agricultural development. For the control of soil 
erosion, to preserve land resources and to perform similar con- 
servation functions, 98.49% of all Illinois farms are in soil con- 
servation districts, and all but one of the 102 counties (Du Page) 
are included in the state’s 99 soil conservation districts. 

Vegetation.—Illinois stretches about 380 mi. north and south 
in the centre of the North American continent and its vegetation 
is accordingly varied, ranging from the white pine and tamarack 
of the north to the bald cypress and tupelo gum of the south. Be- 
fore the coming of the white man the area was an interspersion of 
tall prairie and eastern deciduous forest; the popular nickname 
“Prairie state” derives more from the fact that pioneers first en- 
countered prairie there than from the actual amount of prairie, 
which is less extensive in Illinois than in many more westward 
states. Forest originally covered about 40% of the area; by the 
1960s, through commercial use of timber and clearing of the land 

for agriculture, this had been reduced to about 10%, as compared 
with the 15% which agricultural experts consider desirable for 
best use of the land. With the establishment of the Shawnee 
National forest in southern Illinois and an increasing interest in 
timber production, there was evident, in the second part of the 
20th century; both an increase in acreage and a more intelligent 
use of forests and their products. ` : 
Animal Life.—Illinois once supported a great variety of ani- 
mal life, now greatly depleted. Fur trading was an important com- 
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mercial enterprise in the period of exploration and settlement, 
mink, muskrat, beaver and fox being significant; although some 
trapping is still carried on, it is of minor importance and the s a 
ing value of fur animals has become relatively more ine 
especially since World War II. Three kinds of rabbits are native 
to the state: the white-tailed jack rabbit in the northwest, the 
swamp rabbit in the south and the cottontail throughout the state: 
they make up over one-third of the gamebag annually, Perhaps fie 
mammals are enjoyed, by more people than the gray and fox squir- 
rels which inhabit town and city parks as well as woodlands, Deer 
have an interesting history; when white settlers first came they 
were common but not generally numerous, and as settlement in- 
creased their numbers increased, probably reaching a peak in the 
mid-19th century. Further clearing of land and more intensive 
agriculture eliminated their habitats and by 1910 native wild deer 
were virtually extinct. In 1933 the department of conservation 
placed four deer on a state game refuge. These and groups subse- 
quently released gradually built up their number and in 1957 the 
first deer-hunting season since 1900 was inaugurated. The deer are 
concentrated in the southern and northwestern parts of the state, 
Quail increase from the northern to the southern part of the state, 
the majority being south of a line drawn from Rock Island south- 
eastward through Peoria to the Indiana line, Pheasants are less 
numerous and are concentrated in northern Illinois, The state is 
in the heart of the Mississippi. flyway and is frequented by hun- 
dreds of thousands of waterfowl during the fall and spring migra- 
tions and in the winter, About. 20 species of waterfowl are 
common in the state but. only the wood. duck nests there in ap- 
preciable numbers. Illinois has produced sizable catches of com- 
mercial fish for many years; the most important game fish is the 
largemouth bass, common in all types of lakes and ponds, 

State Parks and Memorials,—A consciousness of the value of 
the state’s many historic sites and the need for recreational facili- 
ties, particularly for the great urban population, have led to the 
establishment of many state parks and memorials in Illinois. 
Places of interest in connection with Abraham Lincoln include 
Lincoln’s New Salem State park, 20 mi. N.W, of Springfield, a re- 
production of the village as it was in his time; the Lincoln Log 
Cabin State park, south of Charleston; and the, Lincoln tomb, 
home and other memorials in Springfield. Stephen A. Douglas is 
commemorated by a monument on the site of his tomb in Chicago, 
and the sites of the seven Lincoln-Douglas debates (at Ottawa, 
Freeport, Jonesboro, Charleston, Galesburg, Quincy and. Alton) 
are marked. Other places of historic interest include Cahokia 
Mounds State park near East St. Louis and Dickson Mound ae 
memorial on the Illinois river near Havana; Pere Marquette State 
park, at the junction of the Illinois and Mississippi rivera 
Starved Rock State park, on the upper Illinois river, ai 
with the French period in Illinois history; Ft. Kaskaskia mee 
Chartres State parks along. the Mississippi below East St, F 
and Ft. Massac State park on the Ohio, all of which were te 
military strongholds of the 18th century; Nauvoo State pat ‘ is 
the Mississippi river north of Quincy, the site of the Mormon. ati 
tlement; and the Ulysses S. Grant home in Galena, now a me i 

Among the state parks primarily, of scenic and naturalis be 
terest are the Mississippi Palisades and Apple River Conan 
in northwestern Illinois, the White. Pines Forest, Buffalo a 
Matthiessen, Illini and Gebhard Woods. parks in north 9 G 
Illinois, the Spitler Woods park near Decatur and the Giani 
Ferne Clyffe and Dixon Springs parks in southern, Illinols. Be 
those with water areas (in some cases with facilities for camp 
and swimming) are Illinois Beach State 
near Waukegan; Illinois and Michigan Can: pass 
the old-canal in Will, Grundy and La Salle counties; 
State park near Danville; Grand Marais State park neat, 
Louis; and Fox Ridge State park near Charleston. M Donough 
which are now state parks include Argyle lake in Me a-Na in 
county, Beaver dam in Macoupin county, Lake tea Ram- 
Stephenson county, Lake Murphysboro in Jackson county, s sng 
sey lake in Fayette county, Spring lake in Tazewell co 
Weldon springs in De Witt county. t- 

Chicago Portage, which preserves a portion of the famous P% 
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tage discovered by Marquette and Jolliet, was designated as a na- 
tional historic site in 1952; not owned by the federal government, 
it is under the jurisdiction of the Cook County Forest preserve. 


HISTORY 


French Exploration and Settlement.—The first Europeans 
to visit the region now known as Illinois were the French. In 
1673, the Jesuit father Jacques Marquette, under orders to begin a 
mission to the Indians, and the explorer Louis Jolliet, who acted 
under orders of Jean Talon, intendant of Canada, ascended the 
Fox river, crossed the portage between it and the Wisconsin river 
and followed that stream to the Mississippi, which they descended 
to a point below the mouth of the Arkansas. On their return jour- 
ney they. ascended the Illinois river and crossed the portage to 
Lake Michigan; in 1675 Marquette founded a mission at the In- 
dian town of Kaskaskia, near the present Utica, Ill. In 1679 the 
explorer René Robert Cavalier, sieur de la Salle, attempting to 
find the mouth of the Mississippi, ascended the St. Joseph river, 
crossed the portage separating it from the Kankakee, which he 
descended to the Illinois and built in the neighbourhood of Lake 
Peoria a fort which he called Ft. Crévecoeur. La Salle reached 
the mouth of the Illinois Feb. 6, 1682. After such preliminary 
explorations, the French made permanent settlements, which had 
their origin in Jesuit missions and French trading posts. Chief 
of these were Kaskaskia, established near the mouth of the Kas- 
kaskia river, about 1703; Cahokia, a few miles below present East 
St. Louis, Illinois, founded about 1699; and Ft, Chartres, on 
the Mississippi between Cahokia and Kaskaskia, founded in 1719 
to be a link in a chain of fortifications intended to extend from 
the St. Lawrence to the Gulf of Mexico. 

By the treaty of Paris, 1763, France ceded to Great Britain its 
claims to the country between the Ohio and Mississippi rivers, 
but because of the resistance of Pontiac, a chief of the Ottawas, 
who drew into conspiracy most of the tribes between the Ottawa 
river and the lower Mississippi, the English were not able to take 
possession until Capt. Thomas Stirling arrived at Ft. Chartres, 
Oct. 10, 1765—the last place in North America to lower the 
French flag. 

British Rule.—British policy was not favourable to the eco- 
nomic development of the newly acquired country, since it was 
feared that its prosperity might react against the trade and in- 
dustry of Great Britain, But in 1769 this policy was relaxed, and 
immigration began from the seaboard colonies, especially from 
Virginia, In 1771 the people of the Illinois country demanded a 
form of self-government similar to that of Connecticut. ‘The peti- 
tion was rejected by, Gen. Thomas Gage; and William Legge, 2nd 
earl of Dartmouth (1731-1801), seeretary of state for the colonies 
and president of the board of trade and foreign plantations, drew 
up a plan of government for Illinois in which all officials were ap- 
pointed by the crown, This, however, was never operative, for 
in 1774 the Quebec act (q.v.) extended the boundaries of Quebec 
to the Ohio on the south and the Mississippi on the east, recog- 
nized French civil law and brought the Illinois country under an 
appointive governor and council. Most of the Illinois French 
were loyalists in the Revolutionary War; when the English insti- 
gated Indian attacks on the frontier, George Rogers Clark (9.2), 
who acted under orders of Patrick Henry, governor of Virginia, 
captured the British posts of Cahokia and Kaskaskia in 1778 and 
Vincennes in 1779. These conquests had much to do with the 
United States’ securing the country west of the Alleghenies and 
north of the Ohio in the treaty of Paris, 1783. 

Territorial Status and Statehood.—The Virginia house of 
delegates in 1778 extended the civil jurisdiction of Virginia to 
the northwest, and appointed Capt. John Todd (1750-82) of Ken- 
tucky governor of the entire territory north of the Ohio, organ- 
ized as “the county of Tllinois.” This government, confined to 
the old French settlements, was short lived and inefficient. — In 
1787 after Virginia and the other states relinquished their claims 
to the country west of the Alleghenies, the Northwest territory 
was organized by the congress under the Articles of Confederation 
by the famous ordinance of 1787. Two years later St, Clair county 
was formed out of the southwest part of the Illinois country, while 
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the eastern portion and the settlements around Vincennes, Ind., 
were united into the county of Knox, In 1795 the southern part 
of St. Clair county was organized into Randolph county, with 
Kaskaskia as the seat of administration. In 1800 the Illinois 
country was included in the territory of Indiana, and in 1809 the 
western part of that territory, from Vincennes north to Canada, 
was organized as the territory of Illinois; it included, besides the 
present state, all of Wisconsin except the northern part of the 
Green Bay peninsula, a large part of Michigan and all of Minne- 
sota east of the Mississippi. In 1812, by permission of congress, 
a representative assembly was chosen, a territorial constitution 
was adopted and the territorial delegate in congress was elected 
directly by the people. 

In 1818 Illinois became a state of the American union (see Gov- 
ernment, below), the enabling act fixing the line 42° 30’ as the 
northern boundary, instead of that provided by the ordinance of 
1787, which passed through the south bend of Lake Michigan. 
The reason given for this change was that if the Mississippi and 
Ohio rivers were the only outlets of Illinois trade, the interests of 
the state would become identified with those of the southern 
states; but if a Lake Michigan outlet were provided, closer rela- 
tions would be established with the northern and middle states, 
so that “additional security for the perpetuity of the Union” 
would be afforded. 

Because there was conflict between French and English land 
claims, congress in 1804 established land offices at Kaskaskia and 
Vincennes to examine existing claims and to eliminate conflict with 
future grants; in 1812 new offices were established at Shawneetown 
and Edwardsville for the sale of public lands; and in 1816 more 
than 500,000 ac. were sold. In 1818, however, many citizens were 
in debt for their lands, and squatters invaded the rights of settlers. 
Congress therefore reduced the price of land from $2 to $1.25 
per acre and adopted the policy of pre-emption, preference being 
given to the claims of existing settlers.» The Indians, however, 
resisted measures looking toward the extinguishment of their 
claims to the country. Their dissatisfaction with treaties signed 
in 1795 and 1804 caused them to espouse the British cause in the 
War of 1812, and in 1812 they overpowered a body of soldiers and 
settlers who had abandoned Ft. Dearborn (see Curcaco), For a 
number of years after the end of the conflict, the Indians were com- 
paratively peaceful; but in 1831 the delay of one band of Sauks 
and Foxes in withdrawing from lands in northern Illinois caused 
Gov. John Reynolds (1788-1865) to call out the militia. The 
following year the return of the Sauk leader Black Hawk resulted 
in war in northern Illinois and Wisconsin (the Black Hawk War) ; 
and by 1833 the United States had acquired title to all the Indian 
land in Illinois. 

The financial and industrial policy of the state was unfortunate, 
Money being scarce, the legislature in 1819 chartered a state bank 
which was authorized to do business on the credit of the state. 
This bank never operated and a second was chartered in 1820, In 
a few years the bank failed, and the state in 1831 borrowed money 
to redeem the depreciated notes issued by the bank. A third state 
bank was chartered in 1835; two years later it suspended payment, 
and in 1843 the legislature provided for its liquidation. The state 
also undertook to establish a system of internal improvements, 
granting a loan for the construction of the Ilinois and Michigan 
canal in 1836, and in 1837 appropriating $10,000,000 for the build- 
ing of railroads and other improvements. The experiment proved 
unsuccessful; the state’s credit declined and a heavy debt was 
incurred, and in 1840 the policy of aiding public improvements 
was abandoned. Through the efforts of Gov. Thomas Ford (1800- 
50) a movement to repudiate the debt was defeated, and a plan 
was adopted by which the entire debt could be reduced without 
excessive taxation; by 1880 practically the entire debt was ex- 
tinguished. J 

A notable incident in the history of the state was the immigra- 
tion of the Mormons from Missouri about 1839. They succeeded 
in securing favours from the legislature, and their city of Nauvoo 
had courts and a military organization that were independent of 
state control. Political intrigue and claims of independence from 
the state, as well as charges of polygamy and. lawless conduct, 
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aroused such intense opposition that in 1844 a civil war broke out 
in Hancock county resulting in the murder of the leader of the 
Mormons, Joseph Smith, and the removal of the Mormons from 
Illinois in 1846. 

Slavery Question and the Civil War.—The slavery question 
was a problem of lasting political importance. Slaves had been 
brought into the Illinois country by the French, and Gov. Arthur 
St. Clair (1736-1818) interpreted the article of the ordinance of 
1787 forbidding slavery in the Northwest territory as a prohibi- 
tion of the introduction of slaves into the territory, not an inter- 
ference with existing conditions. Negroes were held as indentured 
servants, and such servitude was recognized in the Indiana code of 
1803, the Illinois constitution of 1818 and statutes of 1819; indeed, 
slavery would have been recognized in the constitution of 1818 had 
it not been feared that recognition would have prevented the ad- 
mission of the state to the union. In 1824 the voters rejected a 
legislative proposal calling for a constitutional convention; the 
aim, not expressed, was the legalization of slavery. But the resolu- 
tion of the legislature was rejected, the leader of the opposition 
being Gov. Edward Coles (1786-1868), a Virginia slaveholder 
who had freed his slaves on coming to Illinois. The opposition 
to slavery, however, was at first economic, not philanthropic. In 
1837 there was only one abolition society in the state, but chiefly 
through the agitation of Elijah P. Lovejoy (q.v.), abolition senti- 
ment grew. 

By 1840 the moral issue had become political and the Liberty 
party was organized. In 1848 it united with the Free-Soil party; 
but as the Whig party also favoured the policy of nonextension 
of slavery, these parties did not succeed. In 1854, however, the 
Liberty and Free-Soil parties united with some Whigs and those 
Democrats opposed’ to the Kansas-Nebraska bill; they secured a 
majority in the legislature and elected Lyman Trumbull to the U.S. 
senate. Two years later these elements were absorbed by the 
Republican party and elected candidates to state offices—the first 
time that the Democratic party had been defeated, its organization 
having been in control since the admission of Illinois to the union. 
Important in this political revolution was a change in the character 
of the population. Until 1848 southerners predominated in the 
population, but after that year immigration from the northern 
states was greater than that from the south, and the number of 
foreigners also increased. The influence of immigration and sec- 
tionalism upon Illinois politics is well illustrated by the fact 
that the first six governors (1818-38) were born in the southern 
states, six of the eight U.S. senators of that period were also 
southern born and all of the representatives, with one exception, 

also came to Illinois from the southern states. After 1838 the 
eastern states began to be represented among the governors but 
until 1901 no governor was elected who was a hative of Illinois. 

The opposition to slavery continued to be political and eco- 
nomic rather than philanthropic. - The constitution of 1848, which 
abolished slavery, also forbade the immigration of slaves into 
the state. The famous contest for the office of U.S. senator be- 
tween Stephen A. Douglas (Democrat) and Abraham Lincoln 
(Republican) took place in 1858, Douglas was elected but the 
vote showed increasing northern sympathy, and two years later 
Lincoln, then candidate for the presidency, carried the state. The 
policy of Illinois in the early period of secession was one of marked 
loyalty to the union; even in the southern part of the state the 
majority of the people had no sympathy with proslavery men in 
their efforts to dissolve the union. The state contributed more 
than 250,000 men to the federal armies. From 1862 to 1864, how- 
ever, there was some opposition to a continuance of the war. The 
legislature of 1862 was Democratic, and for political purposes that 
body adopted resolutions against further conflict and recommended 
an armistice and a national convention to conclude peace. A 

constitutional convention that same year attempted to assume 
legislative powers; it wrote into the proposed constitution clauses 
preventing Negroes and mulattoes from immigrating into the state 
and from voting and holding office; and although the constitution 
as a whole was rejected by the people, these clauses were ratified. 
A Democratic mass meeting, which met at Springfield in July 1863, 
adopted resolutions that condemned the suspension of the writ of 
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habeas corpus, endorsed the doctrine of state sovereignty, de. 
manded a national assembly to determine terms of peace and 
asked President Lincoln to withdraw the Emancipation Proclama- 
tion in order to permit the people of Illinois to fight only for 
“Union, the Constitution and the enforcement of the laws,” Anti- 
war and pro-southern secret societies, including the Knights of the 
Golden Circle (g.v.), began to flourish, and so did exaggerated 
stories about their activities and strength. Capt. T: Henry Hines 
of the Confederate army led an elaborate attempt to liberate Con- 
federate prisoners in Chicago (known as the Camp Douglas con- 
spiracy) which was thwarted by a discovery of the plans, In the 
elections of 1864 the Republicans and Union Democrats united, 
and they were successful. The new legislature was the first state 
legislature to ratify (Feb. 1, 1865) the 13th amendment. 

Political Record—From the close of the Civil War until the 
end of the 19th century the Republican party was generally dom- 
inant, but the trend of politics was not without interest, 

In 1872 many prominent men joined the Liberal Repub- 
lican party, among them Gov. John M. Palmer, Sen. Lyman 
Trumbull and Gustav Körner (1809-96), one of the most prom- 
inent representatives of Illinois’ German population. Economic 
depression gave the Granger movement considerable popularity, 
and an outgrowth of the Granger organization was the Independent 
Reform party of 1874 which advocated retrenchment of expenses, 
the state regulation of railways and a tariff for revenue only. A 
Democratic Liberal party was organized in the same year, one of 
its leaders being Governor Palmer; consequently, no party hada 
majority in the legislature elected in 1874. In 1876 the Green- 
back party, the successor in Illinois of the Independent Reform 
party, secured a strong following; although its candidate for gov- 
ernor was endorsed by the Democrats, the Republicans’ regained 
control of the state administration. j 

In 1912, as a result of the Progressive secession, the Republican 
party lost control of the state for the first time in 16 years, the 
Democratic presidential electors winning by a vote of 405,038, 
as compared with 386,478 for the Progressives and 253,598 for 
the Republicans. By 1914 the normal Republican majority in 
Illinois reasserted itself, and two years later Pres. Woodrow 
Wilson lost the electoral vote of the state. At the same time the 
Republicans recaptured the governorship, which it held without 
interruption for the next 16 years, But in 1932 the people Er 
their vote heavily for Franklin Delano Roosevelt and also electe 
a Democratic governor, Henry Horner. This political shift was 
confirmed in 1934 when 22 of the state’s 27 seats in the house n 
representatives were filled by Democrats and again in 1936 an 
1940 when President Roosevelt carried the state. R 

Aftér 1944, when Roosevelt again carried the state but a Re- 
publican governor was elected, no pronounced trend developed. 
Harry S. Truman carried Illinois in 1948, and Paul Douglas ike 
Adlai E, Stevenson, both Democrats, were elected U.S. oat sf 
and governor, respectively. In 1950 Illinois elected a Repub oe 
U.S. senator, Everett McKinley Dirksen, and returned ae 
Office in 1956 and 1962. Douglas, the Democratic ee 
re-elected in 1954 and 1960. In 1952 and 1956 the state s € 960 i 
votes went to Republican Dwight D. Eisenhower and in sin 
Democrat John F. Kennedy. Replacing Republican 67", igerd 
Otto Kerner, re-elected in 1964, when the presidentia 
to Democrat Lyndon B. Johnson. In 1966 Sen. Dou I 
feated by Republican Charles H. Percy. Adlai E. Steve! 7 
Democrat, was elected state treasurer. 
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Constitution and Apportionment—On July 4, 


Northwest territory was divided and the Illinois hoe March 
Jative body 0 
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tive assembly passed a similar bill confirming the 
On April 18, 1818, congress made provision 
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to form an Illinois state constitution and government; on Aug. 26 
the delegates adopted a constitution which went into effect when 
Illinois was admitted as the 21st state on Dec. 3, 1818. 

In 1848 a second constitution was adopted, and in July 1870 
the electorate adopted a third. Agitation for a new constitution 
resulted in a constitutional convention which in 1922 submitted 
a new constitution to the voters who rejected it by 921,398 to 
185,298. A proposal for a constitutional convention was passed 
by the legislature in 1933 but was defeated by the electorate in 
1934, 23.5% for, 20% against and 56.5% not voting. 

At that time, amendments to the constitution could be made 
either by a constitutional convention or by the affirmative vote 
of two-thirds of the members of each house of the legislature; the 
amendment then had to be ratified by a majority of the electors 
voting in the next general election. Prior to 1950, 19 amendments 
were submitted to the voters; of these, 7 were adopted. Many 
amendments were defeated because citizens who voted for candi- 
dates but neither for nor against a proposed amendment were in 
effect voting against the amendment, since a majority of those 
voting in the election had to approve the amendment. In the 
period 1908--50 no amendment carried in a general election. 

Constitutional amendment was made much simpler by the adop- 
tion of the Gateway amendment in 1950. The Gateway amend- 
ment provided that as many as three amendment propositions may 
be submitted to the voters at an election, instead of only one as 
formerly. Adoption requires a two-thirds majority of those voting 
on the amendment, or a simple majority of those voting in the 
election, whichever is less. Since the Gateway amendment was 
adopted, a number of amendments have been voted on by the elec- 
torate, about half of which were adopted. The most important of 
these concerned legislative apportionment and the organization 
of the state judiciary (see Judicial, below). As a result of the 
former, the districts from which state senators and representa- 
tives were chosen were revised for the first time in half a century. 
Members of the legislature had been chosen by districts, 3 repre- 
sentatives and 1 senator from each of 51 districts; total member- 
ship in the legislature had been 204. The amendment adopted 
designated 58 senatorial and 59 representative districts, increasing 
the number of senators by 7 and the number of representatives by 
24, for a total legislative membership of 235. Under the amend- 
ment the 101 downstate (other than Cook) counties elect 34 
rather than 32 senators, and Cook county (in which Chicago is 
located) elects 24 rather than 19; 30 representative districts were 
placed in Cook county (previously 19) and 29 (previously 32) 
were located downstate. The new senate district boundaries and 
apportionment were meant to be permanent; the representative 
districts were to be reapportioned on a population basis every 
ten years, beginning in 1963. After a redistricting bill was vetoed 
and a governor's committee failed to act, the state supreme court 
held that all representatives must be elected at large in 1964. 

Legislature.—Regular sessions of the legislature meet on the 
first Wednesday after the first Monday in January in odd-num- 
bered years, The term of senators is four years, that of repre- 
sentatives two years. The constitution of 1870 provided for 
minority representation in the election of representatives; by 
cumulative voting each voter may cast as many votes for one 
candidate as there are representatives to be chosen, or he may 
distribute his votes (giving three votes to one, or one-and-one- 
half votes to each of two, or one vote each to three candidates), 
the three candidates receiving the highest number of votes being 
elected. Special legislation is prohibited when general laws are 
applicable, and special and local legislation is forbidden in any 
of 23 specified cases. The general assembly may pass an act over 
the governor’s veto by a two-thirds vote of all members elected 
to each house. In practice, the governor’s veto is not often over- 
ridden: if the governor's political party controls either of the two 
houses, it is all but impossible to secure legislation not desired by 
the governor. ; 

Executive.—The constitution provides for an executive de- 
partment consisting of a governor, lieutenant governor, secretary 
of state, auditor of public accounts, treasurer, attorney general and 
superintendent of public instruction; all except the treasurer may 
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be re-elected to succeeding terms. (Illinois has never elected a 
governor to three successive terms.) The most far-reaching ad- 
ministrative change in state government occurred in 1917 with 
the enactment of the Consolidation act combining more than 100 
state boards, divisions and commissions into nine departments. 
By the early 1960s the number of major departments, each directed 
by a departmental administrative officer appointed by the gover- 
nor, had more than doubled. In addition, a number of boards and 
commissions were charged with varying responsibilities; among 
the most significant were the budgetary, commerce, legislative 
audit and youth commissions. 

Illinois enacted a civil service law in 1905 under which approxi- 
mately two-thirds of the state’s employees were covered by 1960. 
The civil service commission is a division of the department of 
personnel; certain employees, including the scientific and aca- 
demic staffs of the state universities and clerks in offices headed 
by elected officers, are exempted. 

Judicial—Under the judicial article of the 1870 constitution 
(which was essentially similar to that in the constitution of 
1848), judicial powers were vested in a supreme court, appellate 
courts, circuit courts, county courts, justices of the peace and 
police magistrates, and such courts as might be created by law 
in and for cities and incorporated towns. Special arrangements 
for additional courts were made for Cook county. As the state’s 
population increased, these courts, independent and in many 
cases with overlapping jurisdictions, proved unable to cope with 
the growing amount of litigation, and by the late 1950s some 
courts in Cook county were several years behind in hearing cases. 
After an unsuccessful attempt in 1958, an amendment revising 
the judicial article was passed at the general election of Nov. 
1962 and came into force on Jan. 1, 1964. As a result, the state’s 
many courts were consolidated into a single trial court, known 
as the circuit court, under the administrative supervision of the 
supreme court. The amendment provided that three of the seven 
supreme court justices be elected from Cook county (formerly 
Cook and four other counties had elected one). Provision was 
also made for the election of judges to the appellate bench, which 
had previously been staffed by circuit judges. As under the old 
article, election of judges standing for office for the first time 
was by partisan ballot. However, the amendment permitted 
judges to run for re-election on their records, without opposition. 
It also abolished the offices of justice of the peace and police 
magistrate, replacing them with magistrates appointed by the 
circuit judges. All courts, including the magistrates’ courts, were 
made courts of record, Each county elects a state’s attorney, 
who serves for four years. 

Local Government.—The local government of Illinois in- 
cludes both county and township systems. The earliest American 
settlers came from the southern states and introduced the county 
system; but the increase of population from New England and the 
middle states led to a recognition of township organization in the 
constitution of 1848, and this form of government, at first prev- 
alent only in the northern counties, is found in most of the middle 
and southern counties. Cook county, although it has a township 
system, is governed by a board of commissioners elected by the 
townships and the city of Chicago. Incorporated cities must 
have a population of at least 2,500, Requirements for suffrage 
are: age of 21 years or more, citizenship in the United 
States and residence in the state for 1 year, in the county 90 
days and in the election precinct 30 days preceding the exercise 
of suffrage. i 

Relation to Corporations.—The relation of the state to cor- 
porations and industrial problems has been a subject of important 
legislation. The constitution declares that the state’s rights of 
eminent domain shall never be so abridged as to prevent the legis- 
lature from taking the property and franchises of incorporated 
companies and subjecting them to the public necessity in a way 
similar to the treatment of individuals. In 1903 the legislature 
authorized the municipal ownership of public-service corporations. 
Railways organized or doing business in the state are required 
by the constitution to have a public office where books for public 
inspection are kept, showing the amount of stock, the owners 
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and the amount of liabilities and assets, An antitrust law of 1893 
exempted from the definition of trust combinations those which 
were formed by producers of agricultural products and livestock 
but the United States supreme court in 1902 declared the statute 
unconstitutional as class legislation, The employment of chil- 
dren under 14 years of age in factories or mines, as well as working 
employees under 16 years of age for more than 48 hours a week, is 
forbidden by statute. 2 

Finance.—The cost of state government, by the late 1950s, ex- 
clusive of revolving funds and tax refunds, exceeded $900. 000,000 
annually. The state debt in the early 1960s totaled more than 
$300,000,000. 

The revenue system employed by local units of government is 
based on the general property tax, There is local assessment of 
all real and personal property (except railroad property, which 
is state assessed), The basic revenue source of the state is the 
retailers’ occupation or sales tax, Other state revenue sources 
include an indirect tax on corporations, motor vehicle licence and 
fuel fees, inheritance tax, beverage-liquor revenue tax, cigarette 
tax, pari-mutuel taxes, insurance fees and taxes, public utility 
gross receipts taxes as well as a number of miscellaneous fees 
and taxes. Faced with rising state expenditures in the second 
half of the 20th century and handicapped by an apparent con- 
stitutional prohibition of the graduated income tax and a reluc- 
tance to levy a general property tax, Illinois more frequently con- 
sidered financing capital improvements through long-term bond 
issues, 

The constitution also prohibits the state from lending its credit 
or making appropriations in aid of any corporation, association 
or individual, and from constructing internal improvements; 
counties, townships and other political units cannot incur indebted- 
ness in excess of 5% of their assessed property evaluation. The 
legislature may not contract a debt of more than $250,000 except 
to suppress treason, war or invasion, unless approved by a vote 
of the people. 


POPULATION 


In the decade 1950-60, the over-all population of Illinois in- 
creased from 8,712,176 to 10,081,158 even though every county 
south of Springfield, except for counties surrounding the St. Louis, 
Mo., Metropolitan area, and Effingham, Jackson and Massac coun- 
ties, lost population, These losses were heayily concentrated in 
the extreme southern end of Illinois; Franklin, Gallatin, Saline, 
Pope, Hardin, Johnson, Pulaski and Alexander counties all had 
losses from 20% to 30%. The heaviest growth was in the Chicago 
Suburbs, with Du Page county growing 102.8%, Lake up 64.0%, 
McHenry up 66.2%, Kendall up 44.8% and Will up 42.6%. A 
substantial portion of this suburban growth came from the city of 
Chicago, which lost 3.3% of its population, although as some 
Moved out of Chicago, others moved in; particularly has the in- 
flux of southern Negroes been heavy. In that same decade a num- 

er of villages, some quite old, incorporated as cities, including 
Cahokia, Carpentersville, Morton Grove, Mount Prospect, Niles, 
Oak Lawn, Rockdale and Westchester, as did the village of Park 
Forest ( dating from 1940) and the newly established Rolling 
Meadows (see Table); all but Cahokia were in the Chicago metro- 
Politan area. 

The population of Illinois in 1810 was 12,282; in 1850 it was 
851,470; in 1900, 4,821,550; in 1950, 8,712,176 and in 1960, 
10,081,158. ‘This last figure represents an increase of 16% over 

€ Population in 1950, 4 
„The population per square mile in 1960 was 180.2, as compare 
with 154.5 in 1950, and with 49.6 for the U.S. in 1960. ie 
urban population in 1960 which included, among other places, ie 
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$ cities which had 50,000 inhabitants or more in 1960 amount: 

0 8,133,282 or 80.7% of the total. 

ne number of occupied dwelling uni 
tg 3,084,738, as compared with 2,585, 
ea per household had declined 

The population of the state was distributed by colour and na- 


its (or households) in 1960 
691 in 1950. The average 
from 3.4 in 1950 to 3.2 
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tivity in 1960 as follows: 82.7% native white; 6.7% foreign-born 
white; and 10,6% nonwhite, practically all Negro. (Of the foreign- 
born white population in 1960, 13.79% was born in Poland, 12.8% 
in Germany and 10.5% in Italy.) There were 96.4 males per 
100 females in the 1960 population, as compared with 98.3 in 
1950.. Of the population 9.77% was 65 years old or over; and 
SUAT of the population 14 years old and over was in the labour 
orce, 

Of the total number of employed males, 4.4% were en- 
gaged in agriculture, 4.9% in construction, 31.8% in manufac- 
turing, 5.4% in transportation, 18.0% in wholesale and retail trade 
and 27.0% in service industries, including professional, business 
and personal services, 


EDUCATION 


Public education in Illinois had its genesis in the land of the 
Northwest territory reserved for educational purposes by the or- 
dinance of 1787. The first school law, which provided for state 
taxation for public schools, was enacted in 1825. Only a few 
schools were established under this act since the section providing 
for taxation was soon repealed. Free schools supported by the 
sale of land reserved for education and by local taxation were 
established as early as 1834. 

A second state school law enacted in 1855 and providing for a 
state school tax is the foundation of the present Illinois public 
school system. The superintendent of public instruction was first 
elected in 1856. The Illinois constitution of 1870 required the 
legislature to provide a thorough and efficient system of public 
schools. 

Elementary and High Schools.—The public schools are free 
to all between the ages of 6 and 21 and school attendance is com- 
pulsory for all children from 7 to 16 years of age, Between 1949 
and 1959 enrollment increased by more than 500,000, to about 
1,700,000; this additional school population resulted in nearly a 
50% increase in the number of teachers employed. 

Of the total public school funds about three-fourths comes from 
local sources and about one-fourth from state funds, exclusive of 
nonrevenue receipts and items of duplication. Average school 
expenditure per pupil (including local, state and federal as well 
as operations and equipment) has been rising steadily; it rose from 
approximately $375 in 1950 to about $600 in 1960, In the middle 
part of the 20th century there was an extensive consolidation of 
public school districts in Illinois, the number being reduced from 
almost 12,000 in 1945 to about 5,000 in 1950 and to about 1,700 
by 1960. This consolidation was encouraged by state legislation 
authorizing county school surveys and limiting state financial aid 
to schools which could meet specific standards. 

Public Universities—In addition to the University of Illinois, 
the state provides for higher education at Southern Illinois uni- 
versity, Carbondale, and at four other state universities situated 
at Normal, Charleston, De Kalb and Macomb. ‘The University of 
Illinois was founded in 1867 as the Illinois Industrial university, 
and received its present name in 1885; since 1870 it has been co- 
educational. The expansion of the university through the acquisi- 
tion or organization of new colleges or schools began in 1896 when 
the Chicago College of Pharmacy became the University of Illinois 
school of pharmacy. Since that date important changes have 
been made, The university consists of colleges of agriculture, 
commerce, education, engineering, fine and applied arts, journal- 
ism, law, liberal arts and sciences, physical education, veterinary 
medicine and a graduate school; the school of social work; the 
institutes of aviation, government and public affairs, labour and 
public relations, all at Urbana; the colleges of dentistry, medicine, 
nursing, pharmacy and a graduate division, all at the Chicago 
professional campus; and an undergraduate division in Chicago 
which offers work in commerce, engineering, liberal arts and sci- 

hysical education. 
bara Ro part of the 20th century the growth of Southern 
Illinois university, established in 1869, was rapid; in the fall 
quarter of 1960 the enrollment was well over 10,000, more than 
triple the resident student enrollment of 1953, The main campus 
is at Carbondale; the university also has a campus at Edwards- 
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ville and residence centres in Alton and East St. Louis. The pro- 
fessional schools and their dates of establishment ‘are agriculture 
(1955), applied science (1959), business (1956), communications 
(1955), fine arts (1955) and home economics (1957). 

The four universities under the jurisdiction of the teachers 
college board are Northern Illinois university at De Kalb, estab- 
lished 1895; Western Illinois university at Macomb, established 
1899; Eastern Illinois university at Charleston, established 1895; 
and Illinois State Normal university, at Normal, established 1857. 
Chicago Teachers college in Chicago (1869) is state supported 
and municipally controlled. 

Private Colleges and Universities.—Illinois also has a num- 
ber of distinguished private and church-related institutions of 
higher learning. Among the privately endowed institutions are 
The University of Chicago (g.v.); Bradley university at Peoria 
(1896); George Williams college in Chicago (1884); Illinois 
Institute of Technology, Chicago, established in 1940 by merger of 
the Armour Institute of Technology, founded 1892, and Lewis in- 
stitute, founded 1896; Knox college at Galesburg (1836); Na- 
tional College of Education, Evanston (1886); Rockford college, 
Rockford (1847); Roosevelt university, Chicago (1945); School 
of the Art Institute of Chicago, Chicago (1866); and Wheaton 
college, Wheaton (1853). Roman Catholic colleges for women 
include Barat College of the Sacred Heart, Lake Forest (1904); 
College of St. Francis, Joliet (1874) ; Mundelein, Chicago (1930); 
Rosary, River Forest (1848); and Saint Xavier, Chicago (1846). 
Maryknoll seminary at Glen Ellyn (1949) and St. Procopius at 
Lisle (1887) are Roman Catholic men’s colleges; De Paul uni- 
versity (1898) and Loyola university (1870), both in Chicago, 
and Quincy college at Quincy (1860) are Roman Catholic co- 
educational institutions. 

Institutions affiliated with the Presbyterian Church are Black- 
burn college at Carlinville (1857), Illinois college at Jacksonville 
(1829) (also affiliated with the Congregational Church), Lake 
Forest college at Lake Forest (1857), Millikin university at De- 
catur (1901), Monmouth college at Monmouth (1853) and Mc- 
Cormick Theological seminary in Chicago. Illinois Wesleyan at 
Bloomington (1850), MacMurray college at Jacksonville (1846) 
and Northwestern university at Evanston (1851) are Methodist, 
as is Garrett Biblical seminary at Evanston. 

Other church-related institutions include Augustana college at 
Rock Island (1860), Carthage college at Carthage (1847) and 
Concordia Teachers college at River Forest (1864), all Lutheran; 
Aurora college at Aurora (1893), Advent Christian Church; Elm- 
hurst, at Elmhurst (1865), Evangelical and Reformed Church; 
Greenville, at Greenville (1855), Free Methodist Church; North 
Central at Naperville (1861), Evangelical United Brethren; 
Northern Baptist Theological seminary at Chicago (1913), Amer- 
ican Baptist convention; Olivet Nazarene at Kankakee (1907), 
Church of the Nazarene; The Principia college at Elsah (1898), 
for Christian Scientists; and Shimer college at Mount Carroll 
(1852), Episcopal. See also the various city articles. 

Junior Colleges—In addition to these four-year colleges 
Illinois in the early 1960s had 25 recognized junior colleges, 17 
publicly controlled (of which 6 were branches of the Chicago 
Junior college) and 8 private. Among the latter is Lincoln college, 
at Lincoln, founded by the Cumberland Presbyterian Church and 
chartered in 1865, the only college named for Abraham Lincoln in 
his lifetime. 

HEALTH AND WELFARE 


The Illinois department of mental health supervises all state 
Institutions concerned with the care and treatment of the mentally 
ill and mentally retarded. These include 13 state hospitals for 
the mentally ill, located at Elgin, Kankakee, Jacksonville, Anna, 
East Moline, Peoria, Chicago, Alton, Manteno, Galesburg, Tinley 
Park, the Illinois Security hospital at Menard and the Illinois 
State Psychiatric institute at Chicago. Schools for the mentally 
retarded are at Lincoln, Dixon, Centralia and Harrisburg. The 
department of mental health also operates 29 community mental 
health clinics and the Illinois State Pediatric institute at Chicago, 
a research institution for children under age six. In the early 
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1960s a program was begun to establish district hospital clinics 
designed to serve as intensive treatment centres for those in need 
of psychiatric care, throughout the state. The Institute for Juve- 
nile Research operates 17 child guidance clinics. 

The department of children and family services operates nine 
residential educational institutions, among them the Illinois School 
for the Deaf and the Illinois Braille and Sight Saving school at 
Jacksonville, the Illinois Soldiers’ and Sailors’ home at Quincy, 
the Illinois Soldiers’ and Sailors’ Children’s school at Normal and 
the Illinois Eye and Ear infirmary (in conjunction with the Uni- 
versity of Illinois) at Chicago. 

The department of public safety administers the penal institu- 
tions: branches of the state penitentiary at Joliet-Stateville, Pon- 
tiac and Menard, the state farm for misdemeanants at Vandalia 
and the State Reformatory for Women near Dwight. In addition 
to these institutions for adult offenders the legislature in 1953 
authorized the creation of the Illinois Youth commission to ad- 
minister the handling of juvenile offenders. The Youth commis- 
sion administers four institutions: the Illinois State Training 
School for Boys near St. Charles, the Illinois State Training School 
for Girls at Geneva, the Illinois Industrial School for Boys at 
Sheridan and the Reception and Diagnostic Center for Boys at 
Joliet; the commission also administers nine boys’ forestry camps. 


THE ECONOMY 


Agriculture—Among the more important changes which took 
place in Illinois agriculture during the 20 years preceding 1960 
were the pronounced increase in size of farms and the accompany- 
ing decrease in number of farms. The average farm size reached 
185 ac. compared to 147 ac. in 1939. This change required almost 
complete mechanization and constant increases in capacity of 
equipment. The number of Illinois farms declined 22% during 
this period, largely the product of consolidating farms, but due in 
small degree to moderate reductions in total farm land. Land in 
farms increased slightly in the late 1930s and early 1940s, but then 
started a gradual decline amounting to about 4% after 1945. 
Urban development and new highways took the greater part of this 
land. Areas adjacent to large metropolitan communities were 
most affected, as in Cook county where land in farms declined 35% 
following World War II. The number of tenants on farms in- 
creased from about 92,000 in 1930 to more than 100,000 in 1935, 
but since then has fallen steadily, to fewer than 92,000 in 1940, 
fewer than 70,000 in 1950 and fewer than 60,000 in 1960. 

Cereals are the main crop and corn (maize) is the leading prod- 
uct, The largest corn crop on record up to 1960 was that of 1959, 
when 673,350,000 bu. were produced from 10,050,000 ac. Illinois 
is also an important soybean-producing state and produces impor- 
tant quantities of wheat, oats, rye, barley and sweet corn for can- 
ning. Apples, peaches, strawberries, cherries, plums and other 
fruits are grown. The state also ranks high in the production of 
milk, chickens (including commercial broilers), eggs, cows and 


heifers two years old and over (milk cows) and ranks very high in 


the number of hogs. Sheep, horses and mules are of minor impor- 
tance as compared with other states. Thirteen Tllinois counties 
consistently rank among the 100 leading U.S. counties in the value 
of all farm products sold: McLean, De Kalb, La Salle, Iroquois, 
Livingston, Champaign, Henry, Bureau, Ogle, Kane, Vermilion, 
Whiteside and Lee. : 
Industry.—The growth of manufacturing in Illinois, largely 
because of the development of the state’s exceptional transporta- 
tion facilities, was the most rapid and remarkable in the industrial 
history of the United States. In 1850 the state ranked i y 
1870, 6th; in 1880, 4th; and by 1900 had become 3rd, but by 
1960 had dropped back to 4th behind New York, Ohio and Renn; 
sylvania, In 1904 the value added by process of manufacture was 
$570,285,000. In 1919, just after World War I, it was $1,929,- 
125,000; in 1937 it reached $2,319,036,000; in 1947, $6,685, 
083,000; and in 1957, $12,363,458,000. g 
Illinois ranks high in the meat-packing industry, producing 
about 10% of the U.S. total in the 1950s. Manufacture of Ka 
and steel products and of products depending on iron and stee! as 
raw material is first in importance among Illinois industries, repre: 
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senting more than 50% of all Illinois manufacturing. The iron 
for these industries is secured from the Lake Superior region, the 
limestone and much of the coal from mines within the state. The 
position of Illinois in the heart of the agricultural section and 
its easy access to a bountiful supply of iron caused the state to 
become the chief producer of agricultural implements. The most 
important industries in terms of value added by manufacturing are 
machinery, food and kindred products, electrical machinery, fabri- 
cated metal products, primary metal industries, printing and pub- 
lishing, chemical and allied products, transportation equipment, 
instruments and related products and stone, clay and glass prod- 
ucts. 

Chicago, with its tributary manufacturing suburbs of Maywood, 
Harvey, Cicero, Blue Island, Chicago Heights and others in Illi- 
nois, and Hammond and Gary in Indiana, is the great manufactur- 
ing centre of the state. A lesser manufacturing area has grown in 
the railway network that centres at East St. Louis, Collinsville, 
Granite City and Edwardsville; a third centre is formed by Moline, 
East Moline, Rock Island and Davenport, Ia. Rockford is best 
known for its furniture manufactures, Kewanee for boilers, Elgin 
for watches, Decatur for its corn products industry, Moline, Peoria 
and Springfield for agricultural and road equipment and Peoria 
for its distilleries. 

Mining.—In mining and allied interests Illinois occupies an im- 
portant place, The state ranks among the top ten both in the num- 
ber of persons engaged in the mining industries and in the value 
of products mined. In addition, large quantities of minerals are 
imported into the state for processing. Coal constitutes the chief 
mineral product. The Illinois coal field, as a part of the eastern 
interior field, extends into Indiana and western Kentucky, At least 
70% of this field lies in Illinois from the latitude of Rock Island 
south to the Illinois Ozarks. It covers more than 55 counties 
and approximately 35,000 sq.mi. of the land surface of the state. 
The number of mines and miners has been declining for nearly 
40 years, the quality of the coal and the expansion in the use of 
other fuels being the basic cause for the decline. The peak year 
was 1918 with 89,979,500 short tons being mined. Petroleum, the 
mineral second in importance, was long known to exist in the state 
but was not seriously exploited until 1906, when the annual pro- 
duction reached 4,397,050 bbl. (42 gal.). The peak production 
year was 1940, a total of 147,647,000 bbl. being produced that 
year. In the second half of the 20th century annual production 
was about 80,000,000 bbl. from 32,000 producing wells. The pro- 
ducing area covers about 16,000 sq.mi. in the southern portion of 
the state. Clay products also are important. Limestone, dolomite, 
lime, cement, sand, gravel, tripoli, lead and zinc are other leading 
products. The quarrying industries are well distributed through- 
out the state and furnish not only stone for construction work but 
also limestone for agricultural purposes; the state is also a major 
producer of silica sand. Illinois has ranked as the leading state 
since 1842 in the production of fluorspar (fluorite). 

Finance.—All general banking laws must be submitted to the 
people for ratification. Northern Illinois is in the 7th federal re- 
serve district, with headquarters in Chicago, and the southern part 
in the 8th, with headquarters in St. Louis. Although Chicago is 
the banking and financial centre of the state the rest: of Illinois 
is well served by a full range of national and state banks and 
other financial institutions. The system of state banks created 
by the act of 1887 operated under the supervision of the auditor 
of public accounts until 1957. In that year state banks, credit 
unions and similar organizations were placed under the supervision 
of the newly created department of financial institutions. 

Transportation.—Transportation facilities have been an im- 
portant factor in the economic development of Illinois. The first 
settlers used the waterways, some coming by way of the Great 
Lakes while others used the Ohio river. The first improved trans- 
Portation facilities were the turnpikes and canals, undertaken in 
whole or in part by the state. The task of connecting Lake Michi- 
gan and the Mississippi river was accomplished by the state’s 
building the Illinois and Michigan canal to La Salle, at the head of 
the navigation on the Illinois river, a work begun in 1836 and 
completed in 1848. In 1890 the sanitary district of Chicago under- 
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took the construction of a canal between Chicago and Lockport, 
where the new canal joined the Illinois and Michigan canal. This 
work was opened in 1900, providing a waterway with a minimum 
depth of 9 ft. for navigation between the above places; but from 
Lockport to Utica, on the Illinois river, a distance of 62 mi., there 
was no adequate means of water transportation. A legislative act 
of 1919 provided for the issue of bonds to the amount of $20,000,- 
000 for the construction of an 8-ft. channel, the Illinois waterway, 
connecting the points mentioned. The bond issue was insufficient 
to complete the waterway, and the federal government in 1930 
completed the original Lockport-to-Utica portion and extended the 
improvement from Utica to the mouth of the Illinois river. 
This improved waterway was opened to navigation in 1933. 
The federal government also had completed in 1907 the Illinois 
and Mississippi canal from Hennepin to the Mississippi river near 
Rock Island. Of these waterways, the Illinois and Michigan and 
the Illinois and Mississippi canals were little used by 1950, The 
Illinois waterway, however, experienced a substantial increase in 
tonnage. Fully opened to navigation in 1935, it carried a tonnage 
of 1,695,120 that year; annual tonnage reached 12,000,000 by 1950 
and more than 24,000,000 by 1960. The completion of the St. 
Lawrence seaway greatly stimulated the expansion of the deep- 
water port of Chicago (q.v.). 

Railways are a major means of transportation, although motor 
bus, truck and airlines have made heavy inroads into this field 
since 1930. With 11,349 mi. of railroads, Illinois in 1960 was 
second only to Texas. Between 1920 and 1960 little new mainline 
road was built and about 1,500 mi. of branch lines, including more 
than 150 mi. of electric railroad, were abandoned. 

Civil aviation continued to develop in Illinois: in 1940 there 
were about 50 airports, 1,300 pilots, less than 1,000 private air- 
craft; in 1950 there were more than 150 certified airports, almost 
10,000 registered pilots, more than 3,500 private aircraft; by 1960, 
there were about 125 public airports and more than 500 private 
landing strips, almost 14,000 registered pilots and almost 4,000 
private aircraft. Through the department of aeronautics the state 
assists in developing public airports and conducts extensive air 
safety programs. Numerous airlines serve Illinois with scheduled 
service and a dozen Illinois cities are served by one or more air- 
lines. In 1949 helicopter airmail service was inaugurated to sub- 
urbs in the Chicago area; by the 1960s inter-airport passenger 
helicopters were serving Midway and O’Hare airports and Meigs 
field in Chicago and the Gary (Ind.) airport. 

The improvement of roads in the state of Illinois has been given 
marked attention, A state highway commission was created in 
1905, and in 1914 state appropriations for hard roads were made 
from the proceeds of automobile licence fees. Actual construction 
was begun in 1914. Road building in Illinois is carried on under 
four distinct systems—the township, the county, the state and the 
city. 

Acts of congress in 1916 and 1919, apportioning federal aid in 
behalf of roads, allotted Illinois $3,300,000 and $8,700,000, re- 
spectively. The question of issuing $60,000,000 in bonds based on 
automobile licence fees for the construction of 4,800 mi. of hard 
roads was submitted to the voters of the state in Nov. 1918 and 
was approved by them. A bond issue of $100,000,000 providing 
for the continuance of a state-wide system of hard-surface roads 
was approved by the people at the general election of 1924. In 
1960 the state maintained about 14,500 mi. of highways of which 
about 13,000 were primary highways. 

See also references under “Illinois” in the Index. 

BrsriocrapHy.—There is no comprehensive bibliography of the lit- 
erature which relates to Illinois. Perhaps most useful is A Hand- 
book of Illinois History by Paul M. Angle and Richard L., Beyer (1943). 

The best general history of the state is the 5-volume work edited 
by C. W. Alvord, The Centennial History of Illinois (1918-20). This 
work consists of: vol. i, C. W. Alvord, The Illinois Country, 1673- 
1818; vol. ii, T. C. Pease, The Frontier State, 1818-1848 ; vol. iii, A. C. 
Cole, The Era of the Civil War, 1848-1870; vol. iv, E. L. Bogart and 
C. M. Thompson, The Industrial State, 1870-1803; vol. v, E, L. 
Bogart and J. M. Mathews, The Modern Commonwealth, 1893-1918. 
An introductory volume to this work is Solon J. Buck, /Jlinois in 1818 
(1917). Older standard histories which are still valuable are John 
Moses, Illinois, Historical and Statistical, 2 vol, 2nd ed. (1895); 
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A. Davidson and B. Stuvé, Complete History of Illinois from 1673 to 
1873 (1874); N. Bateman and P. Selby, Historical Encyclopedia of 
Illinois (1901). The best one-volume history is T. C. Pease, The 
Story of Illinois, rev. ed. (1949) and the Writers’ Program, Illinois, 
Illinois, rev. ed. (1947) is also excellent. A picture history is James 
Monaghan, This Is Illinois (1949). 

Much basic material about the state may be found in the Journal 
of the Illinois State Historical Society as well as its Transactions and 
Occasional Publications; the Illinois Historical Collections; and the 
University of Illinois, Siudies in the Social Sciences. The Blue Book 
of the State of Illinois, edited and published by the secretary of state 
every two years, is the best source of current information about state 
government and officials. 

Information on the following special subjects may be found in the 
references named: banking: F. M. Huston, Financing an Empire: 
History of Banking in Illinois, 4 vol. (1926) ; geography: D. C. Ridgley, 
Geography of Illinois (1921); constitution and government: E. An- 
thony, Constitutional History of Illinois (1891), N. F. Garvey, The 
Government and Administration of Illinois (1959), S. K. Gove et al. 
(eds.), State and Local Government in Illinois: a Bibliography (1953), 
D. W. Lusk, Politics and Politicians of Illinois (1886); labour: E. R. 
Beckner, A History of Labor Legislation in Illinois (1929), E. Staley, 
History of the Illinois State Federation of Labor (1930); slavery: 
N. D, Harris, History of Negro Servitude in Illinois (1904) ; southern 
Illinois: P. M. Angle, Bloody Williamson (1952), B. Brownell, The 
Other Illinois (1958), C. Colby, A Pilot Study of Southern Illinois 
(1956) ; transportation: C. J. Corliss, Trails to Rails, a Story of 
Transportation Progress in Illinois (1937), P. W. Gates, The Ilinois 
Central Railroad and Its Colonization Work, Harvard Economic 
Studies, vol. 42 (1934). 

Current statistics on production, employment, industry, etc., may be 
obtained from the pertinent state departments; the principal figures, 
together with the current history, are summarized annually in the 
Britannica Book of the Year, American edition. (C. C. W.) 


ILLINOIS, UNIVERSITY OF, an institution of higher 
learning in Urbana, Ill., was chartered as a land-grant college in 
Feb. 1867. See ILLINOIS: Education. 

ILLITERACY. Illiteracy has usually been loosely defined 
in the past as inability to read and write. Since the discovery of 
methods of manufacturing paper and the invention of the print- 
ing press in the 15th century, illiteracy has declined at a more or 
less constantly increasing rate. By the end of the first decade 
of the 20th century, it had been largely eliminated in most coun- 
tries of western Europe, in the major part of North America and 
in a few other areas of the world, but it was still widespread in 
Asia and Africa. 

Extent of Illiteracy.—In World Illiteracy at Mid-Century, a 
report covering all areas of the world published in 1957 by the 
United Nations Educational, Scientific and Cultural organization 
(UNESCO), an effort was made to determine the extent of illit- 
eracy among individuals 15 years of age and older; a summary of 
the findings appears in the table. When the data submitted did 
not cover the age specified, estimates were made through the use 
of general population data. Unfortunately the percentages re- 


ported are not comparable in all cases, due to the use of diverse 
Estimated ‘Population and Extent of Illiteracy in the World 
at Mid-2oth Century, by Continents and Regions 
Estimated popu- | ` Estimated extent 
(in 000,000) of illiteracy 
` Adult | Percent | Number 
ease Total | (15 years| of adult | of adult 
g (all ages)| old and | illiteracy | illiterates 
over) (in 000,000) 
World total“ 2,496 | 1,587 | 43-45 | 690-720 
Africa Bs 198 120 | 80-85 98-104 
Northern Africa | 2 65 40 | 85-90 | 34-36 
Tropical and southern Africa 134 80 | 80-85 64-68 
America. Saada 330 223 | 20-21 45-47 
Northern America 168 126 34 4-5 
Middle America . 51 30 | 40-42 12-13 
South America 11 67 | 42-44 28-29 
Asia. pl PARE AD 1,376 830 510-540 
Southwest Asia > = < ~ - 62 37 | 75-80 28-30 
South central Asia PrE 466 287 80-85 230-240 
Southeast Asia 171 102 65-70 68-72 
East Asia 677 404 | 45-50 | 180-200 
Europe i 393 293 7-9 22-25 
Northern and western Europe . 133 102 1-2 1-2 
Central Europe . = f f. < 128 96 2-3 2-3 
Southern Europe . a) See 131 95 | 20-21 19-20 
ACID ah PET eR LAN 13 9 | 10-1 1 
U.S.S.R. 186 112 5-10 6-11 


From World Illiteracy at Mid-Century, published by UNESCO, Paris (1957); used by 
permission. 
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sources of data and varying standards of literacy, but the report 
provides the most comprehensive information available and the 
findings are highly significant. 

The striking fact revealed, even when minimal standards were 
generally used, is that from 43% to 45% of the adult population 
of the world, or approximately 700,000,000 persons, are wholly 
illiterate. About 75% of the world’s illiterate population lives in 
Asia, about 14% or 15% in Africa, about 6.5% in the Americas 
and the remaining 4% or 5% in Europe, Oceania and the U.S.S.R. 
The largest number of illiterates are found in south central and 
east Asia and the highest percentages occur in Africa and in south 
central and southwest Asia. 

According to the UNESCO report, the countries and other areas 
of the world having the least illiteracy were: 1% to 2%, St. Helena 
(Africa), Greenland, Austria, Channel Islands, Denmark, Faeroe 
Islands, Finland, Germany, Iceland, Ireland, Isle of Man, Liechten- 
stein, Netherlands, Norway, Saar, Sweden, Switzerland, United 
Kingdom, Australia and New Zealand; 2% to 3%, Japan, Czecho- 
slovakia and Canada; 3% to 4%, United States, Bermuda, Belgium 
and France. The countries having the greatest extent of illiteracy 
(95% to 99%) were Angola, the former British Somaliland, 
Eritrea, Ethiopia, French Equatorial Africa (now the Central Afri- 
can Republic and the republics of Chad, Congo and Gabon), French 
Somaliland, French West Africa (now the republics of Guinea, 
Mauretania, Mali, Senegal, Ivory Coast, Upper Volta, Dahomey 
and Niger), Mozambique, Réunion, South-West Africa, Spanish 
West Africa (Ifni and Spanish Sahara), Aden, Afghanistan, Bhu- 
tan, Muscat and Oman, Nepal, Portuguese Timor, Saudi Arabia, 
Trucial Oman (Trucial States) and Yemen. 

Functional Literacy—The use of “minimal” standards of 
literacy—at the lowest end of the scale, mere ability to read and 
write one’s name—served a valuable purpose for many genera- 
tions. In the course of time, however, it became apparent that 
limited ability to read and write does not qualify adults to use 
reading and writing effectively in meeting many of the practical 
needs of daily life. To designate the higher level of competence 
required, the term “functional literacy” was proposed and has been 
used widely since. During its early use a functionally literate 
person was defined as one who is able to read and write as well 
as children who have had four full years of schooling. n 

With the adoption of this concept countries began to discontinue 
the use of traditional literacy tests when taking censuses and 
secured instead statements concerning the extent of schooling, a 
practice begun by the United States in 1940. This plan is sup- 
ported by research which shows that there is a reasonably close 
correspondence, on the average, between last school grade at- 
tended and reading competence. Estimates of illiteracy are con- 
siderably increased when a higher level of reading ability is 
adopted as a standard. Using the 1950 census as a basis, Ambrose 
Caliver of the U.S. office of education calculated the percentage of 
adults in the United States 25 years of age and above who had re- 
ceived less than five years of schooling. His findings for the coun- 
try as a whole showed that 11% of the adults in the United States 
were not functionally literate by that standard. The range of 
states was from 3.9% in Iowa to 28.7% in Louisiana. By the 
same standard about 55% of the population of the world 15 years 
of age and older is functionally illiterate. : 

Further adjustments in literacy standards may be desirable, for 
two reasons. First, such groups as army officials, directors of 
industrial and commercial organizations and members of national 
literacy conferences have criticized fourth-grade standards cn 
wholly inadequate to meet contemporary needs; for example, the 
USS. census for 1940 showed only 4% of the population to be Hee 
erate, yet during World War II the U.S. Armed Forces institute 
found it necessary to establish a literacy training program. et 
groups recommended as a minimum sixth- or eighth-grade, or evel 
higher, standards. On the other hand a uniform level of literacy 18 
not equally appropriate for all areas of the world. Thus a Dee 
may be defined as functionally literate “when he has acquired i 
knowledge and skills in reading and writing which enable him y 
engage effectively in all those activities in which literacy 1s no! i 
mally assumed in his culture or group.” (The Teaching of Rea 
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ing and Writing: An International St. illi; 
page 24, UNESCO, Paris, 1956) ny, Wiliam S- Gray, 

Reduction of IMiteracy.—In the 20th century, and particu- 
larly after World War II, efforts ‘to eliminate illiteracy were 
greatly accelerated. The movement was stimulated by the urgent 
need for broader understanding among citizens of newly estab- 
lished nations, particularly those where suffrage was being widely 
extended, and by the problems posed by technological and eco- 
nomic developments. National literacy campaigns were carried 
on with great vigour; those in Turkey, the U.S.S.R. and China 
were particularly notable. In some countries orthographic and 
other reforms were introduced (see, for example, TURKISH LAN- 
GUAGE) and in almost all countries the system of elementary educa- 
tion was enlarged. Paralleling these developments new approaches 
to literacy training were developed among groups which had previ- 
ously been deprived of such opportunities. Among the leaders in 
this effort were James Y. C. Yen of China, Lorenco Filho in Brazil, 
Jaime Torres Bodet in Mexico and Frank Laubach, an American- 
born missionary. In addition to its promotional activities, 
UNESCO has conducted certain practical programs in collabora- 
tion with its member states. Two important ones are the Interna- 
tional training centres: the Arab States Fundamental Education 
centre (ASFEC) in Egypt, serving the Arab states of the middle 
east, and the Regional Training Centre for Teachers of Fundamen- 
tal Education (CREFAL) in Mexico, serving all of Latin America. 

The influence of the foregoing developments on methods of 
teaching adults to read has been very significant. Prior to 1950 
highly specialized methods of two general types were used widely 
in achieving the limited goals sought. One type was synthetic in 
character and began by teaching the sounds of letters which were 
then used in the: recognition of new words. The other type was 
analytic in character and began by teaching whole words which 
were later used in identifying the sounds of letters. As the con- 
cept of functional literacy emerged, the view spread that good 
teaching should cultivate a thoughtful reading attitude, a clear 
grasp of meaning and interest in independent reading as well as 
the skills of word recognition. 

When a world-wide study of methods of teaching adults to read 
was made for UNESCO between 1952 and 1955 it was found that 
they still differed widely in character. They varied from the for- 
mal use of synthetic or analytic methods to broadly conceived pro- 
grams of teaching which emphasized all the interests, attitudes and 
skills essential on the part of a good reader. A detailed study of 
the relative merits of the different methods used revealed the 
following facts: (1) that no single, highly specialized method 
secures superior results; (2) that the use of a given method pro- 
motes growth in whatever aspect of reading it emphasizes, such 
as skill in word recognition or a clear grasp of meaning; and (3) 
that best results are assured when the methods used emphasize all 
essential aspects of reading. 

Stimulated by the results of the UNESCO study, and other re- 
ports, wide experimentation was undertaken in various parts of the 
world to develop improved programs of teaching. Resulting 
trends were well illustrated by the findings of a study of primers 
printed in 30 languages and used in six countries of the Americas. 
The outstanding finding was not the diversity but the uniformity 
of methods, Almost without exception the primers were eclectic 
in nature, even though based on different approaches. The essen- 
tial principles of primer construction, as demonstrated by field 
testing, are the gradual introduction of new elements and provision 
for growth ‘in ability to read independently, to understand what 
is read and to read fluently. Although methods of developing 
word recognition must of necessity vary with the nature of the lan- 
guage involved, the foregoing report indicated progress toward the 
establishment of sound patterns of literacy teaching. rh 

Reference should be made also to experimental use of television 
as an aid in reducing illiteracy. Beginning about 1958 the Founda- 
tion for World Literacy, sponsored by the Memphis (Tenn.) 
Chamber of Commerce, began the use of telecasts based on mate- 
tials prepared by Laubach. Measures of the progress made aie 
a year showed that those who learned with reasonable ease oe al 
previously made some progress in learning to read profited from 
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the instruction thus provided. Those who learned less rapidly 
were unable to keep up with the work and discontinued their ef- 
forts, The experiment showed that the use of television might be 
of great value in the fight against illiteracy, but much experimenta- 
tion was needed in order to learn how it might be used most ef- 
fectively either alone or in co-ordination with other modes of 
instruction, 

As the requirements for literacy have expanded, short-term 
courses which were formerly given to meet “minimal” standards 
have been greatly modified and enriched. Of great importance 
also is the fact that they are being extended to enable motivated 
and capable illiterate adults to gain admission to the regularly 
established educational institutions of a country, thus facilitating 
upward intellectual and cultural mobility. 

See also ApuLT EDUCATION; READING. 

Bre.iocrarny,—UNESCO publications include: World Survey of 
Education Hes), World IMiteracy at Mid-Century (1957) and The 
Teaching of Reading and Writing: An International Survey (1956). 
See, in Yearbooks of the National Society for the Study of Education, 
“How Well Do Adults Read,” Adult Reading (1956), “World Literacy: 
Its Status and Problems,” Community Education: Principles and Prac- 
tices jrom World-Wide Experiences (1959), and Fundamental and 
Adult Education, xi, no, 2 and no. 3 (1959). See also Report on the 
Situation in America as to Illiteracy, published by the Committee for 
Cultural Action of the Inter-American Council, Pan American Union 

(1957). (W: S. Gy.) 

ILLUMINATED MANUSCRIPTS. Tllumination, in art, 
is a term applied to the embellishment of written or printed text 
or design with colours or gold and, rarely, with silver. The old 
form of the verb “to illuminate” was “to enlumine,” and 13th- 
century laymen who practised the art were called “enlumineurs.” 
While the term should strictly be applied to the brilliant book 
ornamentation which was developed in the middle ages, it has 
been extended, by usage, to the illustration and decoration of 
early manuscripts in general, and can be extended to include 
monochrome drawings in manuscripts, 

Illumination is found in three main portions of the page: the 
initial, which may be “historiated,” j.e., contain within it nar- 
rative scenes, or “decorated”; the border, whose decoration may 
be confined in a band or may spill freely over the margin; and 
thirdly, in actual pictures with or without a frame, interrupting 
the text and sometimes occupying a whole page, All these forms 
of decoration are called miniatures, a word derived from minium, 
the red lead (alternative name rubrica) used by the rubricator 
(often a separate person from the scribe) who illuminated titles 
and the first lines of columns or chapters in red (or sometimes 
blue). Miniatures on papyrus were painted in water colour but 
on parchment a form of egg tempera was used; gilding was ap- 
plied, either gold leaf or powdered gold, the former giving a shiny 
effect when burnished, the latter having a dull surface. ‘ 

The production of precious illuminated manuscripts survived 
the introduction of printing by nearly a century (see Book). Gen- 
erally speaking, the art of decorating manuscripts did not create 
new forms through a development based on writing, but rather it 
took over pictures and ornament from other forms of art, in 
particular from monumental painting. (The word “monumental 
is used throughout this article to distinguish paintings in the ör- 
dinary sense from miniature paintings.) On the whole painting 
in manuscripts develops parallel with monumental painting of the 
same period; at certain crucial periods in the history of art manu- 
script miniatures constitute the main evidence for the transmis- 
sion of styles, This is true of late antique art, some of whose 
phases of transition into Byzantine and Romanesque art can best 
be studied in illuminated manuscripts. It is true also of 15th- 
century Flemish art, whose sudden efflorescence in the monumental 
painting of Jan Van Eyck would be inexplicable without refer- 
ence to the continuous development of Flemish painting that had 
preceded it in manuscripts. 


LATE ANTIQUE AND EARLY BYZANTINE 
ILLUMINATION 


Illumination in Antiquity.—The earliest surviving exam- 
ples of manusċripts accompanied by painted illustrations are 
Egyptian papyrus rolls of the 2nd millennium B.C., and they may 
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have existed in Egypt long before this date. The Book of the Dead 
(see Ecypr: History: Ancient Religion and Book), of which in- 
numerable versions on papyrus rolls were found in tombs, was 
illustrated, sometimes with drawings of a rather schematic kind in 
monochrome, at other times with water colours of great delicacy 
and brilliance such as those of the Hunefer papyrus in the British 
museum (Pap. 9901). No illuminated manuscript in Greek has 
been found dating from before the 4th century A.D. although they 
may have existed before then. The earliest example is a frag- 
mentary 4th-century Roman copy of the /liad of Homer in the 
Ambrosiana library, Milan (Cod. F.205, inf.), with 58 miniatures 
ina naturalistic style deriving probably from Hellenistic originals. 
By this time the codex, introduced in the 2nd century, had sup- 
planted the roll as the book form, and during the 4th century also 
parchment (q.v.) came into use, permanently replacing papyrus. 
Another important manuscript from the 4th century is the Roman 
Virgil in the Vatican (Cod, Vat. Lat. 3225) which contains vivid 
little scenes in which the perspective is that of a “bird’s-eye” 
view. In both these manuscripts the illuminated portion is con- 
tained within a frame and fitted into spaces predetermined by the 
scribe, across the column of writing. 

Illuminated secular manuscripts included other than literary 
subjects; there is an important herbal of Dioscorides written and 
illuminated in Constantinople in the early 6th century in which 
the plants are drawn with great exactitude and finesse (Vienna, 
Cod. Med. Graec. 1). 

Manuscripts of Christian subjects were produced at the same 
time as those of classical literature (and emerged from the same 
scriptoria) in a style which in the 4th century at any rate was 
not distinct, being equally determined by paintings of the late antiq- 
uity, based on Hellenistic models. The close resemblance between 
the Vatican Virgil and the Quedlinberg Itala fragment (a Christian 
text) in the Berlin State library suggest that they may have come 
from the same scriptorium in the Western Empire. An early cus- 
tom, derived from late antique art, was the insertion at the begin- 
ning of each book of the Gospels of a picture of the evangelist 
writing it. This practice was carried on through Byzantine chan- 
nels into the Italian manuscript tradition. It occurs in the 6th- 
or 7th-century Gospel now in Rossano, southern Italy, written 
and illuminated in or near Constantinople in silver and gold on 
purple parchment. A further development of the style of the 
Vatican Virgil is seen in the 6th-century Byzantine Genesis in 
Vienna (Vindob. Theol. Gr. 31) in which the strongly modeled 
figures are set in a vaguely adumbrated landscape. 

The pen. drawings which illustrate the 5th-century Coptic manu- 
script. of the Old Testament in the National Library of Naples 
(MS 1.B.18) derive unmistakably from Hellenistic originals. An 
evangelary written in the 6th century by a scribe called Rabula 
in northern Mesopotamia (Florence, Laurentian library MS Plut. 1, 
56) shows forms of Hellenistic art under Syrian influence and pre- 
figures later Byzantine art. Several manuscripts from this period 
of transition from the forms of late antiquity to the Byzantine 
style (6th-7th century) are hard to assign definitely to Constan- 
tinople rather than to Byzantine dependencies in Asia Minor or 
Syria: this applies to the Vienna Genesis and to another manu- 
script of the same period, also in gold and silver on purple, the 
Sinope Gospels (Paris, Bibliothèque Nationale, suppl. gr. 1286). 

The important 6th-century manuscript of St. Augustine’s Gos- 
pels at Corpus Christi, Cambridge (Cod. 286), which was probably 
executed in lower Italy, bears witness to a survival of late antique 
and early Christian art in the west. The Ashburnham Pentateuch 
at the Bibliothéque Nationale is of a different type: its 19 minia- 
tures are stylistically and iconographically unique and indicate a 
connection, with oriental models. (See BYZANTINE Art: First 
Period: Manuscript Illumination.) 


LATER BYZANTINE ILLUMINATION 


Post-Iconoclastic Byzantine Ilumination.—The develop- 
ment of Byzantine illumination can be traced more clearly after 
the iconoclastic controversy of the 8th and 9th centuries. As art 
flourished again, the works of the “Byzantine renaissance,” as it is 
called, began to be produced. To this renaissance belong those 
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splendid codices in which works of late antique or early Chris- 
tian times were transmitted, partly in accurate copies, partly in 
free imitations. Two examples are the Joshua Roll (Palat. Gr, 431 
in the Vatican library), and the 10th-century Psalter at Paris, the 
inspiration of whose miniatures is clearly pagan, although the sub- 
jects are Christian (Paris, Bibliothèque Nationale, Cod. Gr, 139), 
On the other hand, typical middle Byzantine illumination modeled 
its style on monumental art (see BYZANTINE Art: Golden Age: 
Manuscript Illumination). 

Although Constantinople determined the trend of artistic pro- 
duction, illumination was also cultivated outside the capital, As 
practised in the monasteries of Athos, its importance was far- 
reaching. From the 11th century a school of miniaturists devel- 
oped in Russia, the works of which are, at first, scarcely to be 
distinguished from those of Byzantium. The menology of Basil II 
at the Vatican (Cod. Vat. Gr. 1613) is the only Byzantine manu- 
script in which the miniatures are actually signed by the eight 
artists, The style in the later works, and especially in the produc- 
tions of the monasteries, became dry, but it persisted through the 
Latin conquest (1204-61) and was capable of a rebirth after the 
restoration of the empire under the Palaeologues (1261), 


WESTERN ILLUMINATED MANUSCRIPTS 
FROM THE 7TH-14TH CENTURY 


Frankish and Lombardic Illumination.—The mass of the 
manuscripts produced in the monasteries of the Frank and Lom- 
bard kingdoms in the 7th and 8th centuries have quite a different 
character from late antique manuscripts in the western empire. 
Among the large number preserved only a few have figurative rep- 
resentations. Illuminated Bibles or Gospels are scarce, Orna- 
ment, in general, is restricted to initials and decorated pages, a 
method of embellishment based on the art of the scribe, not of 
the painter. Compared with the simplicity of the text in late 
antique manuscripts, it is a complete revolution. Part of the ma- 
terial originated in upper Italy and south France, apparently in 
the early 7th century. Later, the art was transplanted to central 
and northern France. The majority of the manuscripts, and espe- 
cially those richest in decoration, came from north France in the 
latter half of the 8th century; że., not until the Irish and Anglo- 
Saxon arts of illumination were already highly developed. 

England.—Two fundamentally different English schools must 
be distinguished, the Northumbrian and the southern English. By 
the time Irish missionaries reached Northumbria, missionaries 
from Europe had already established monasteries thére, and the 
interaction of these two influences produced a school of miniature 
painting supreme in Europe throughout the 7th century. ‘The 
splendid Lindisfarne Gospels, written about the beginning of the 
8th century (British museum, Cotton Nero D VI) are attributed 
to Northumbria. They show an extraordinary fusion of Trish, 
classical and Byzantine elements. 

The development in the south was determined by the Roman 
mission and by the close relations kept up between the Ttalo-Saxon 
churches and monasteries and Rome itself. The most important 
works of the Canterbury school are St. Augustine’s Psalter (British 
museum) and the Codex Aureus in Stockholm (Royal Library 
Manuscript A35). ji piai 

Ireland.—In Ireland during this period illumination achia 
a climax never again reached. The two chief Irish works are t 
Book of Durrow (Dublin, Trinity college, A. 4, 5) and the Boo! 
of Kells (Dublin, Trinity college, A. I, 6). The Book of Da 
(c. 700) is pure Irish in style. The Book of Kells (for which a 
date 700 has been disputed in favour of a later period) Suni 
traces of foreign ornamental ideas. Irish artists did not aKo 
naturalistic representation but made the figures of a picture f- 
free as if they were calligraphic designs, so that it is often ait 
cult to see what these plaited figures really mean. This e 
naturalistic method of representation stands in sharp cane 3 
the whole range of classical antique art in all its derivations. : ie 
manuscripts show a richness of decoration unparalleled, so far 
is known, up to that time. The various Gospels are a a 
whole pages with carpetlike designs and the initials at the a 
ning of the text grow and spread until they, too, cover the page- 
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The attack on Al (Josh. 7 5), from the Joshua Roll; 
Byzantine, 10th century. The Vatican library 
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First of St. John’s Gospel from the Lindisfarne Gospels; Engli: The opening words of St. Mark's Gospel, + 

about ‘He SaaS of the 8th century and attributed to the Northumbrian school, lat deal po Book of Kolls; Hiberno-Saxon, Bth century, 
jublin, Irelani 
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British museum 


BYZANTINE AND EARLY WESTERN ILLUMINATION 


| BY PEAMISSION OF THE 
BY COURTESY OF (TOP) BIBLIOTECA APOSTOLICA VATICANA, (BOTTOM LEFT) THE TRUSTEES OF THE BRITISH MUSEUM; PHOTOGRAPH, (BOTTOM RIGHT) THE GREEN STUDIO, DUBLIN, BY PE 


BOARD OF TRINITY COLLEGE, DUBLIN 
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Initial “B” at the beginning of the Psalms, showing David 
slaying a bear and a lion, from the Winchester Bible. Eng- 


lish, 12th century 


42TH-CENTURY HISTORIATED INITIAL 


BY PERMISSION OF THE DEAN ANG CHAPTER OF WINCHESTER, PHOTOGRAPH, C. A. SOLLARS, WINCHESTER 


ILLUMINATED MANUSCRIPTS Prate III 


Initial “B” of the Beatus page, from the York Psalter. English, 12th 
century. University of Glasgow, Scotland 
12TH-CENTURY DECORATED INITIAL 


ay 
COURTESY OF HUNTERIAN MUSEUM, UNIVERSITY OF GLASGOW; PHOTOGRAPH, STUDIO SWAIN, GLASGOW 


EAR ILLUMINATED MANUSCRIPTS 


“Grape Harvest,” illumination for the month of September “Virgil and His Chara 


„'" an Illumination by Simone Martini 
from the Chantilly book of hours, Très riches Heures du (c. 1284-1344) from a manuscript once owned by Petrarch. 
duc de Berry, executed by the Limburg brothers. Flem- Italian, 14th century. Ambrosian library, Milan, Italy 


ish, 15th century. Musée Condé, Chantilly, France 
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St. Luke from the Sforza book of hours written for Bona 
of Savoy, widow of Galeazzo Maria Sforza (1444-76), duke of 
Milan. Italian, 15th century. British museum 


The “Adoration of the Shepherds" by Giulio Clovio (1498— 
1578) from the book of hours of Cardinal Alessandro 
Farnese. Italian, 1546. Pierpont Morgan library, New 
York city 


14TH-16TH-CENTURY EUROPEAN ILLUMINATION 


BY COURTESY OF (TOP LEFT) MUSÉE CONDE, CHANTILLY, (TOP RIGHT) BIBLIOTECA AMBROSIANA, (BOTTOM LEFT) THE TRUSTEES OF THE BRITISH MUSEUM, (BOTTOM RIGHT) PIERPONT 
NEW YORK; PHOTOGRAPH, (TOP LEFT) GIRAUDON, PARIS 
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Carolingian Manuscripts.—Simultaneously with the reform 
of writing, a Project of Charlemagne, there arose a number of new 
schools of painting which aimed at restoring the connection with 
antique and early Christian art. The chief works probably were 
not created before the beginning of the 9th century. They include 
the Gospel book of Ada (Charlemagne’s sister) at Trier (Munici- 
pal Library Manuscript 22), after which all these works are called 
the Ada group; the group was produced at the Palatine school of 
Aix-la-Chapelle. These manuscripts include rich canon tables, 
pictures of the evangelists and of their symbols under large ar- 
cades, symbolic representations of the church, the fountain of life, 
etc. Obviously there is an ancient pictorial tradition, which can be 
traced on one side to Syria and on the other to Italy and England. 
The colouring is varied and splendid, the figures dramatic in move- 
ment, the faces fine and full of expression and the outlines of the 
figures rich in style, On the whole, the treatment, with its sharp 
and clear outlining of form, shows more of the spirit of drawing 
than of painting. All this points to models of high artistic im- 
portance, 

In decided stylistic contrast to the Ada group are other manu- 
scripts issuing from the Palatine school of Aix-la-Chapelle. Its 
chief work, the Gospel book of Charlemagne, is preserved among 
the crown treasures at Vienna, The treatment is altogether pic- 
torial; the colouring is fine, simple and not too varied: The plain 
style, of embellishment, with the greatness of conception in the 
figures and the soft pictorial treatment, point to early Christian 
models, This tendency is continued chiefly in the so-called school 
of Reims, where a Gospel book at Epernay town library was made 
for Ebbo of Reims (816-35), There are significant changes of 
style, however; the broad pictorial technique has made room for a 
hatched treatment, which has led to the supposition that the artist 
was accustomed to using a drawing pen. The style is expressed in 
the Utrecht Psalter, which influenced later Anglo-Saxon work, and 
which subsequently exercised a strong influence on development 
in England. The Utrecht Psalter (Utrecht University library) is 
at once the most subtle and the strangest production of Carolin- 
gian art. The composition with landscape like stage scenery is 
reminiscent of early Christian models. There can be no doubt 
that the Utrecht Psalter has some direct connection with early 
Christian art. Nevertheless, it is essentially a creation of Carolin- 
gian times, The school of Tours was at its prime toward the mid- 
dle of the 9th century under the lay abbot Count Vivian. The 
Gospel book destined for the emperor Lothair is the most impor- 
tant work (Bibliothèque Nationale Lat. 266), The Tours manu- 
scripts took from early Christian models a large number of Bible 
illustrations and introduced them into medieval art. A quite dis- 
tinctive style marks the works of the Franco-Saxon school, It 
shows, unmistakably, a continuation of the Irish and Hiberno- 
Saxon school enriched by Carolingian elements. Its strength is 
based entirely on ornament and it is notable for having spread 
the art of the initial as developed in England and Ireland. | 

Anglo-Saxon Illumination.—Anglo-Saxon illumination be- 
gan to flourish once more under King Edgar (c. 960). The new 
style, based on Carolingian art, suddenly made its tppenianso 
completely. developed in the works of the Winchester school. ? 
is one of the most original and attractive in the whole range o: 
medieval art. The artist was not satisfied with normal movements 
of the neck or head, so the line of the neck is unnaturally ie 
longed and curved; the draperies appear as if driven by a gale o 
wind, and end in fluttering points; the seams are broken into ime 
berless small folds. From the standpoint of correctness, fa 
might be found with these figures, but as the expression of imne 
spiritual force they excite wonder. Anglo-Saxon art, too, FESE 
its climax when it dispenses with painting in thick colours P ith 
tents itself with sketchlike drawings, which may be Hine A me 
various light colours. The chief work of the early periodais e 
Benedictional which Bishop Aethelwold (963-984) aes 
written by the scribe Godeman (British museum Add. 49598). i 

One of the most important seats of Anglo-Saxon art was 
Canterbury. A copy of the Utrecht Psalter (British cma 
Harley 603) was made there about 1000 (though added to in 


10th and 1ith centuries). More than three hands worked at it, 
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so it must have been made in a large scriptorium. The Anglo- 
Saxon style remained full of life until the middle of the 11th 
century and actually survived into the 12th. It was not confined 
to England; during the 10th century it crossed the channel to 
France, where the style appears in many works in such freshness 
and spontaneity that it seems likely that Anglo-Saxon artists had 
emigrated there. Of this type is the Evangelary (Boulogne library, 
No. 11) written at the Abbey of St. Bertin. In northern France, 
side by side with the illuminations influenced by the Anglo-Saxons, 
other manuscripts were created which are independent in style and 
full of intense expression. 

Ottonian.—The Ottonian renaissance flourished in Germany 
during the late 10th and early 11th century. Its political back- 
ground was the renewal of the Holy Roman empire by Otto I. 
Within a few decades an abundance of magnificent manuscripts 
was produced, which can be ascribed to a number of different 
schools, some using Carolingian, others early Christian models. 
Middle Byzantine art, too, begins to exercise influence at this 
period. Most pictures in the Ottonian manuscripts spring from 
these sources. All the schools, however, were very creative in or- 
nament. They used whole page illuminations with purple ground 
and richly formed initials of golden foliated branch work, similar 
to those found occasionally in Carolingian times, especially in the 
Metz school. The works of the golden age of Ottonian art ap- 
proach the illusionistic conception of the late antique, But at 
the beginning of the 11th century painting became less three- 
dimensional, the background of the pictures being divided up by 
ornamental and coloured stripes, for which the Byzantine gold 
background was occasionally substituted. The most prominent 
centres of artistic activity were the monasteries of Reichenau, situ- 
ated on an island in Lake Constance, Tréves, Cologne, Hildesheim, 
Corvey, Fulda and Ratisbon. 

Romanesque.—Illumination at the middle of the 11th century 
was at a turning point. Anglo-Saxon schools and the German Ot- 
tonian renaissance were dying out, and so the connection with 
antique painting disappeared, From then onward in the whole of 
the west the style was based on linear drawing, in which colour 
was used to tint the surfaces in the flat, with only slight modeling 
of forms. Artists abandoned the last reminiscences of the illu- 
sionistic manner of the late antique, in which the picture was based 
on objects either seen or visualized, The medieval style, which 
then established itself, dispensed with illusion, and gave the dif- 
ferent components of the pictures, że., the figures and whatever 
else was necessary to understand the action, but released them 
from contact with natural space, Even the background had a 
chiefly ornamental importance. The gold ground became more 
and more popular; borders and backgrounds consisting of a system 
of frames were also used, This manner of representation per- 
mitted the artist to pack the most complicated ideas into a picture 
and create the corresponding frame to hold the conceptions to- 
gether. This tendency completely dominated the art of illustra- 
tion, A counter movement was Byzantine art, which never al- 
together lost contact with the antique, preserving formulas from 
the illusionistic age. In the 12th and 13th centuries Byzantine in- 
fluence penetrated farther and farther into Italy and obtained a 

old in Germany. p 

GK p west of el especially ip northern pier 1 Dur 
in England, Byzantine influence may also be traced. 
TAER with all its beans of colour, is also based on outline 
drawing, rather than real modeling. It had an extremely Lark 4 

influence on the method of painting, described above, in whic 
numerous figurative representations were combined within a sys- 
tem of frames. In the 12th and, especially, the 13th centuries, 

many illuminated manuscripts show traces of having been imitate: 
ined glass. E 
e S orans after 1100. Anglo-Norman seriptonia 
were at the height of their power. Their productions were chiefly 
ormous Bibles, separate books of the Bible with commentaries 
EEn especially the Psalter. The Anglo-Saxon lightness was not ra 
completely abandoned but heavier, a more Rae E 
flat opaque colours became tl e fa ion. initials $ 
LA in invention and design, enlivened with numerous fan: 
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tastic forms of men and animals in strange colours. 

St. Albans and Bury St. Edmunds were dominant centres in the 
first half of the 12th century and Winchester in the second half. 
The level of quality at Canterbury was more sustained if less 
momentous. The St. Albans Psalter and the Bury, Lambeth and 
Winchester Bibles are splendid examples of English art of the 
period. Toward the end of the century well-proportioned forms of 
measured placidity and solemnity of movement became more 
characteristic of these pictures. Of the greatest importance is the 
final copy of the Utrecht Psalter (Bibliothèque Nationale Lat. 
8846). 

France and Netherlands, c. 1100-1200.—An important scrip- 
torium rose at Citeaux in Burgundy, the founder of which was 
Stephen Harding (abbot 1109-33). Here, the inspiration was 
English. Numerous manuscripts with most peculiar decoration, 
especially initial letters of quite fantastic formation, emanate from 
Limoges and western France. The productions of monasteries in 
the southern Netherlands and northern France are extraordinarily 
numerous. Some of these are dated and indicate the names of the 
artists. In the eastern part of this territory, a style approaching 
the Rhenish predominated, while toward the west, where the nar- 
rowness of the straits provided a natural connection with Eng- 
land, the Anglo-Norman affinities already mentioned made their 
appearance. 

In these districts, also, the presence of strong Byzantine influ- 
ences, increasing in the second half of the 12th century, can be 
established. 

Germany, 12th-13th Century.—In Germany the develop- 
ment of art, after the Ottonian renaissance, varied in the different 
territories. In the southeast, the Middle Byzantine influence, al- 
ready perceptible in the early 11th century, became permanent. 

In the western and northern districts of Germany, Byzantine 
influence was not so powerful in the 12th century. One work, 
however, the famous Hortus Deliciarum of the abbess Herrad of 
Landsberg in Alsace, was unique for the unusual illuminations it 
contained. (The original perished in 1870.) Pure pen drawing 
had become prevalent. On the lower Rhine, in north Germany 
and in Weingarten (Berthold Missal, Pierpont Morgan library, 
New York) some miniatures were executed in body colour. These 
are clear and calm in style, and at times they rise to monumental 
dignity, ¢.g., in the Gospel book of Henry the Lion made at 
Helmarshausen, or the Hildesheim manuscripts of the 12th cen- 
tury (Hildesheim, Ratman Missal, etc.). 

With the beginning of the 13th century Byzantine influence ex- 
tended its power over almost all Germany, and its style displays 
great restlessness. In the latter part of the 13th century the 
desire to create original forms and to express passionate feeling 
was so. strong that the style was often positively distorted. The 
Byzantine tendency attains its zenith in the Gospel book of the 
town hall at Goslar and the related miniatures in Halberstadt, 
executed in the first third of the 13th century. Immediately after 
the middle of the 13th century numerous fine works were pro- 
duced especially in south Germany, where refined Byzantinesque 
style, mixed with the court style of Paris, predominated (Psalter, 
Munich Staatsbibliothek Lat. 3900 and the Gospels of Aschaffen- 
burg, Staatsbibliothek Manuscript /3). 

The Gothic Style.—In the first half of the 13th century, in 
conjunction with the rise of the international Gothic style in all 
spheres of art (see GOTHIC ART), there was a complete transforma- 
tion of the fundamental ideas of book ornamentation. A refined 
and dainty style was cultivated which often contrasted with con- 
temporary monumental painting of the period (although it some- 
times approximated in its effects to stained glass of the period). 
Picture and text were more closely assimilated, and the historiated 
initial became predominant in Gothic manuscripts. When the 
miniature remained independent, it bore the character of a small 
medallion or of a quatrefoil. The initials, however, expanded 
more and more until they twined themselves all round the pages 
of text. Figures dispersed at random in the margin, called 
drolleries, introduced a new style of embellishment on which all 
development to 1500 was founded. Paris is regarded as the 
birthplace of this new style, which was to oust all the previous 
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tendencies in France and England, and was created under the 
strong influence of monumental art in Paris about 1240. Its chief 
works are the Psalters written for St. Louis or other members of 
the royal family (Bibliothéque Nationale Lat. 10525) and the 
liturgical manuscripts executed for the Ste. Chapelle, Paris. These 
works combine two qualities: first, the greatest simplicity of style, 
in that they work out the pure Gothic line; second, a markedly 
figurative treatment of ornament and in architectonic details, in 
costume, etc. It is very difficult to distinguish between en 
and English work of this period. In spite of numerous English 
traits the Psalter of the municipal library at Niirnberg and the 
Psalter of Queen Isabella, Edward IT's wife, at Munich (Staats- 
bibliothek) probably originated from Paris. Queen Mary's Psalter 
at the British museum (Royal 2 B VII) is, beyond dispute, an 
early 14th-century English masterpiece. In the work of the East 
Anglian school can be seen the gradual abandonment of Gothic 
outline drawing for the sake of a broader pictorial treatment. Its 
most singular characteristic is extravagant richness of ornamenta- 
tion displayed in the large border frames of the decorated pages. 
interlaced with figures of every shape and kind. In Parisian il- 
lumination the characteristic style of the miniaturist Jean Pucelle 
(active c. 1340) shows the change unmistakably. From this time 
the development of modern painting can be followed in the minia- 
tures of the manuscripts, The rapport between Italian and French 
art was based on political and dynastic relations and the trans- 
ference of the papal court to Avignon. Pucelle’s breviary of 
Queen Jeanne of Navarre (formerly Yates Thompson collection) 
and hours of Jeanne d’Evreur (Cloisters, Metropolitan museum, 
New York) contain certain miniatures that can only be under- 
stood as imitating Italian pictures of the 14th century. 

From the middle of the 14th century onward, the naturalistic 
tendency became more and more powerful. Itis seen most clearly 
in the dedication pictures which undoubtedly contain portraits 
of Charles V. In religious pictures, however, Gothic idealism 
continued until the beginning of the 15th century. The miniatures 
executed for Charles V are often set in quatrefoil frames, and 
grisaille is preferred to painting in colours. The name of André 
Beauneveu of Valenciennes is given for the Psalter at Paris 
(Bibliothèque Nationale Fr. 13091), that of Jacquemart de 
Hesdin for the prayer books at Paris (Bibliothèque Nationale 
Lat. 919) and Brussels (Bibliathéque Royale 11060-61). In 
these manuscripts there is a change in the borders, the delicate 
sprays of ivy, which had hitherto sprouted loosely over the mar- 
gins, now completely fill them up, and new motives add to the 
wealth of ornament, In the miniatures the old Gothic tradition 
can be seen gradually being displaced by the new naturalism, The 
new art reached its climax in the second decade of the 15th cen- 
tury in two manuscripts begun for Jean de France, duc de Berry, 
which must be classed, beyond dispute, among the most magnifi- 
vent illustrated books of all times. ‘The unfinished prayer book oF 
Chantilly (called, according to the inventory, Très Riches Heures 
du duc de Berry) was illuminated by the Limburg brothers. Pic- 
tures which are reminiscent of famous Italian mural paintings 
stand side by side with faithful representations of reality, as, -8y 
the calendar pictures with the views of the duke’s castles or the 
genrelike February snow landscape. Another step forward es 
the prayer book begun for the duc de Berry but after his bi 
continued for Count William IV of Bavaria-Holland. ee 
early 15th century also belong the Heures de Rohan (Bibliotheque 
Nationale). the Heures du Maréchal de Boucicaut (Paris, bh ad 
Jacquemart-André), the Bedford Missal (British museum Na- 
18840) and the Salisbury breviary in Paris (Bibliothèque 
tionale). «a had only 

Spain and Italy—Spanish and Italian illumination toniañ 
a slight share in the movement on which Carolingian, $ sae 
and Anglo-Saxon art was based. In Spain, as in Italy, ten TA 
prevailed, during this period, which can best be compare! out 
the Franco-Saxon school. The Spanish manuscripts of the whic! 
11th centuries display a rich but fantastic decoration 1n sake 
early Christian and Moorish elements are mixed. The figure jar 
antinaturalistic, reminiscent of the Irish style. The most singu 
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Liebana’s Commentaries on the Apocalypse which have survived 
in many copies from the 9th (?) to the 12th centuries (the oldest 
in the Pierpont Morgan library). 

_The character of Italian illumination varies extremely in the 
different Italian territories, according to their relations with east 
and west. A curious blend of contrasting tendencies is to be seen 
in the book ornamentation of the Benedictines at Monte Cassino 
in the 11th and 12th centuries, Here Hiberno-Saxon, Ottonian 
and Byzantine stylistic elements are intimately combined. South- 
ern Italy made a specialty of Exultet Rolls, as they are called, 
i.e., long illuminated scrolls of parchment, which contained liturgi- 
cal readings for use at Easter and which were unrolled by the 
officiant priest over the lectern of the pulpit. Various Italian 
monasteries produced from the 11th to the 13th centuries gigantic 
Bibles, some of which show a singular beauty of initial which was 
afterward imitated in the 15th century. The origin of these Bibles 
is partly to be sought in Tuscany, where, in the reign of the mar- 
gravine Matilda, works of a pronounced original character were 
produced, ¢.g., the Gospel book which Matilda presented in 1109 
to the Abbey of Polirone (Pierpont Morgan library). During the 
13th century, Italian illumination in the large university towns of 
northern Italy developed freely and in a manner quite its own. 
Legal textbooks, Bibles, etc., were executed and taken by the 
students all over Europe. Moreover, the 13th century produced 
anew type of book, the immense choir book, which was everywhere 
used at church services. In general, large miniatures are rare in 
Italian illuminated manuscripts of this period. Most have only 
historiated initials, but these are drawn out to great length and 
spread out over the margins in branch and leaf work; drolleries 
were added very early. As in monumental painting, Italy was 
foremost in diffusing the Byzantine style. 

The immediate influence of the Crusades in causing an inter- 
penetration of the western and Byzantine elements must not be 
overlooked. In the Latin kingdoms of the orient, there were exe- 
cuted for churches and princes magnificent manuscripts in which 
such a mixture of styles was inevitable, e.g., the Psalter of Queen 
Melissenda of Jerusalem (British museum), the Missal of the 
Holy Sepulchre-church at Jerusalem (Bibliothèque Nationale Lat. 
12056) and many others. Similar works probably emanated from 
those districts of Italy which were particularly exposed to Byzan- 
tine influence. In this class may belong the missal at Madrid. A 
similar mixture of style is evident, in a much coarser form, in the 
epistolary, written in 1259 at Padua by Gaibana (Padua, Cathedral 
treasury). About 1300.a large number of Byzantinesque illumina- 
tions were produced at Bologna, which are distinguished by copi- 
ous border decoration, with figures in the classicizing style. Splen- 
did works of this kind are the Bibles at Paris (Bibliothèque 
Nationale Lat. 18) and at the British museum (Add. 18720). 

During the 14th century, throughout Italy’s busy scriptoria, as 
at Naples, where French influence is noticeable, numerous manu- 
scripts rich in miniatures were produced (Bible in the Berlin 
Kupferstich-Kabinett, Manuscript 78E3, once belonging to Leo 
X). 


EUROPE, 15th-16th CENTURY 


Many illuminated manuscripts of the later 15th and the 16th 
century surpass in wealth of pictures and magnificent embellish- 
ment even the works from the time of the duc de Berry. pee 
16th century they were eventually supplanted by engraving. ; Rei 
splendid miniatures of the 15th and 16th centuries, like those of the 
preceding period, were chiefly destined for princes and great cour 
tiers. Three large centres of production were pronn h e 
Netherlands (Ghent, Bruges) ; France (Paris, Tours); Thaly Knor 
ence, Ferrara and others). Besides sacred texts such as book: 3 
hours, there were secular manuscripts of an incredible ae y, 
among which the chronicles and the romances are pami . ae 
Netherlands.—It can only rarely be proved that a si m 
Flemish painters on panel of the generation after Jan oria 
had a hand in illumination: A number of miniaturists are Anon 
from their works or from documents; 6.8., Jean le Tavernier, 
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Flemish scriptoria seems to have died out. It is important to 
note Simon Marmion, unsurpassed in landscape (Book of Hours, 
British museum Add. 38126). A master belonging to the circle 
of Roger van der Weyden is called, after the Romance of Girart 
de Roussillon, Jean le Tavernier, who adorned the Conquétes de 
Charlemagne executed for Philip the Good (Vienna Staatsbiblio- 
thek 2549). His second masterpiece, the Chronicle of Hennegau, 
is at Brussels (Bibliothèque Royale Manuscript 9066), A fol- 
lower of Gerard David (q.v.) illuminated c. 1490-1510 the mar- 
vellously naturalistic Grimani Breviary (Venice, Library of St. 
Mark, Lat. 1, 99 [2138]). 

France.—About the middle of the 15th century Jean Fouquet 
(q.v.), the most important personality among the French minia- 
turists, made his appearance. He died about 1480 at Tours, where 
he had lived before and after his journey to Rome, between 1443- 
47. Attested works of his are parts of the Antiquités Judaiques at 
Paris and the miniatures cut out from the Heures d’Etienne 
Chevalier at Chantilly. Fouquet’s art, which otherwise shows 
affinities with Flemish naturalism, shows the emergence of Renais- 
sance art. 

Germany.—In Germany in the later 15th century, illustration 
passed a humble existence in monasteries and scriptoria which en- 
gaged in large-scale manufacture of manuscripts (Diebold Lauber 
in Hagenau). In contrast with this mass production, there are the 
splendid manuscripts of the emperor Maximilian. The finest work 
is the superb border, executed by Diirer and other great German 
artists, in a copy of the prayer book printed by Schénsperger 
(Munich Staatsbibliothek and Besangon). 

Italy.—In Italy the renaissance in the manuscripts began with 
the introduction of the scrittura umanistica, which returned to the 
model of the fine Italian manuscripts of the 11th and 12th cen- 
turies, from which was also taken the scroll work design in the 
frames enclosing the pages of text (see CALLIGRAPHY). In the 
middle of the 15th century illumination attained a perfection never 
surpassed in its history. A number of new studios were associated 
with the luxurious courts, such as that of the Gonzaga at Mantua, 
The artists are sometimes those who are famous for their monu- 
mental paintings, for example, the Sienese Simone Martini (q.v.) 
illuminated a Virgil in the Ambrosiana Library, Milan; another 
Sienese, Giovanni di Paolo (g.v.) an antiphonal in Siena Com- 
munal Library (G. 1, 8); and Andrea Mantegna (q.v.) illuminated 

manuscripts; their style is reflected in many others. Northern 
Ttaly was prolific: Milan, Verona, Padua, Cremona, Ferrara and 
Mantua were among the centres. A masterpiece is the book of 
hours of Bona of Savoy, widow of Galeazzo Maria Sforza, duke 
of Milan (British museum Add, 34924). In the Ferrara school, 
a number of miniaturists worked for the ducal family of Este, 
including Taddeo Crivelli (Borso d'Este’s Bible, 1455-62, Mo- 
dena), An especially rich vein of illumination developed in the 
Veneto, inspired by the interests of epigraphers and antiquarians 
who included the painter Mantegna; collections of Greek and 
Latin inscriptions (of which the most famous is that of the 
Veronese epigrapher, Fra Giovanni Giocondo [e 1433-1515)) 
were transcribed in many copies and illuminated with singular 
magnificence; representations of actual stelae, columns, etc. on 
which the inscriptions had been found were effectively este 
rated in the paintings, along with other architectural and scul i 
tural motives derived from classical art. The works of is , 
particularly his Triumphs, lent themselves especially to gran T 
and imaginative illustration and there are many fine aa 
15th-century manuscripts of this subject, some of them in 
British museum (Harley 3567), It is impossible to Shige i 
miniatures of this period from the monumental painting o i 
time, to which it often approximated. The painter and SVINN or 
Antonio Liberale da Verona (q.v.) illustrates this point: La uge 
and ornate historiated initials in the missals in the ee ae 
library in Siena contain what amount to full-scale ips ings s 
extraordinary virtuosity. Martino da Modena, the mosi a 
tant miniaturist under Ercole d'Este I (active c. 1485), nd 
Girolamo da Cremona (active ¢. 1470) were, like Liberale, i faa 
enced by the classicizing style of Mantegna. Girolamo illumina i3 
a gradual also in the Piccolomini library. Miniature painting 
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central Italy was chiefly concentrated at Florence and Siena. 

In the 16th century, the high Renaissance with its shift of 
focus to Rome produced illuminators of note, such as Giulio 
Clovio (q.v.), who illuminated a magnificent book of hours in the 
Pierpont Morgan library, New York, for Cardinal Alessandro 
Farnese in 1546, in which some of the characteristics of mannerist 
painting are already evident. 

For illuminated manuscripts outside Europe see INDIAN ART; 
PERSIAN Art. See also references under “Illuminated Manu- 
scripts” in the Index. 

Brsiiocrapny.—General: G. W. Bradley, A Dictionary of Miniatures, 
Mluminators, Calligraphers and Copyists (1887-1889); J. A. Herbert, 
Mluminated Manuscripts (1911) ; A. Grabar and C. Nordenfalk, Early 
Medieval Painting: From the 4th to the 11th Century (1957), Roman- 
esque Painting: From the 11th to the 13th Century (1958), both with 
an stove bibliography; numerous articles in Scriptorium (1946 
et seq.). 

Late Roman, Early Christian and Byzantine Manuscripts: Codices 
e Vaticanis selecti, Vergilius Vaticanus (1902), Vergilius Romanus 
(1943) ; C. Nordenfalk, Die Spätantiken Kanontafeln (1938) ; F. Wor- 
mald, The Miniatures in the Gospels of St. Augustine (1954); A. Gra- 
bar, Evangéliaire de Sinope (1948) ; H. Gerstinger, Die Wiener Genesis 
(1931); K. Weitzmann, Die Byzantinische Buchmalerei (1935), The 
Joshua Roll (1948); R. Bianchi Bandinelli, Commentary: Hellenistic- 
Byzantine Miniatures to the Iliad (1956). 

Reproductions: G. Warner, Illuminated Manuscripts in the British 
Museum (1899-1903) ; British Museum Reproductions of Illuminated 
Manuscripts (1923). 

England and Ireland; E. H. Alton and P. Meyer, Book of Kells 
(1950) ; J. Duft and P, Meyer, Irish Miniatures in the Abbey Library 
of St, Gall (1954) ; J. Brown and R. L. S. Bruce-Mitford, Book of Lin- 
disjarne (1957); E. G. Millar, English Illuminated Manuscripts From 
the 10th to the 13th Century (1926), English Illuminated Manuscripts 
of the 14th and 15th Century (1928); M. R. James, The Canterbury 
Psalter (1934); F. Masai, Essai sur les origines de la miniature dite 
irlandaise (1947) ; M. Rickert, Painting in Britain (1954) ; F. Wormald, 
English Drawings of the 10th and 11th Centuries (1952) ; C. R. Dodwell, 
The Canterbury School of Illumination, 1066-1200 (1954) ; R. Mynors, 
Durham Cathedral Manuscripts (1939) ; W. Oakeshott, The Artists of 
the Winchester Bible (1945). 

France; J. Porcher, trans. J. Brown, French Miniatures from Il- 
luminated Manuscripts (1960) has an extensive bibliography. 

Low Countries: A, Bouxéruy, “La Miniature,” in E. de Moreau, His- 
toire de l'église en Belgique (1946); A. W. Byvanck, La Miniature 
Hollandaise (1937); Comte P. Durrieu, La Miniature flamande au 
temps de la cour de Bourgogne, 1415-1530 (1921), Les Très riches 
Heures de Jean de France duc de Berry (1904), and Les Heures de 
Turin (1902) ; F. Winkler, Die fämische Buchmalerei des XV und XVI 
Jahrhunderts (1925); G. Hulin de Loo, Les Heures de Milan (1911); 
L. M. J. Delaissé, La Miniature flamande (Catalogue of Exhibition at 
Palais des Beaux-Arts, Brussels, 1959). 

Germany; A. Goldschmidt, Die deutsche Buchmalerei (1928); G. 
Swarzenski, Regensburger Buchmalerei des X und XI Jahrhunderts 
(1901), and Salzburger Malerei (1913); A. Merton, Die Buchmalerei 
in St. Gallen (1912) ; P. Metz, Goldene Evangelienbuch von Echternach 
(1956); W. Voge, Deutsche Malerschule um die Wende des ersten 
Jahrtausends (1891); H. Wölfflin, Bamberger Apocalypse (1921); A. 
Haseloff, Manesse Handschrift (1926-29) ; H. Swarzenski, Die Latein- 
ischen illuminierten Handschriften des 13 Jahrhunderts (1936), The 
Berthold Missal (1943). 

Italy: G. Muzzioli, Mostra Storica Nazionale della Miniatura (Cata- 
logue of exhibition at Palazzo di Venezia, Rome, 1953), with bibliog- 
raphy; M. Salmi, /talian Miniatures (Eng. trans., 1957) has an ex- 
tensive bibliography ; see also M. Levi d’Ancona, Miniatura e Miniatori 
a Firenze dal XIV al XVI secolo (1962) ; M. Meiss, Andrea Mantegna as 
an Illuminator (1957). 

Spain: W. Neuss, Apocalypse des hl. Johannes in der alfspanischen 
Bibel-Ilustration (1951); J. D. Bordona, Manuscritos con pinturas 
(1933), Spanische Buchmalerei (1930); A. Garcia Fuente, Miniatura 
espanola primitiva (1936). 

On the Technique of Illumination: E. Johnson, Writing, IMuminating 
and Lettering (1906) remains the classic work on the subject (see 
CALLIGRAPHY). (A. Hr.; H. P. T. S.; C. R. D.; Ev. M. D.) 


ILLUMINATI, a short-lived movement of republican free 
thought founded on May day 1776 by Adam Weishaupt, professor 
of canon law at Ingolstadt and a former Jesuit. The members of 
this secret society called themselves “Perfectibilists.” Their 
founder’s aim was to replace Christianity by a religion of reason, 
as later did the revolutionaries of France and the positivist phi- 
losopher A. Comte in the 19th century. The order was organized 
along Jesuit lines and kept internal discipline and a system of mu- 
tual surveillance based on that model. It ran the full gamut of 
fads which are usually linked with secret bodies of this kind, in- 
cluding the assumption of classical names. From 1778 onward 
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they began to make contact with various Masonic lodges, where 
under the impulse of A. Knigge (g.v.), one of their chief converts, 
they often managed to gain a commanding position. The total 
numbers never exceeded 2,000. 

The scheme itself had its attractions for literary men like Goethe 
and Herder, and even for the reigning dukes of Gotha and Weimar. 
Such notables were claimed as members although not actually at 
Secret societies of this kind fitted in with the idea of benevolent 
despotism as a vehicle for the Enlightenment, as Goethe shows in 
Wilhelm Meister. 

The movement suffered from internal dissension and was ulti- 
mately banned by an edict of the Bavarian government in 1785, 
This undermined other genuine liberal forces that were now open 
to reprisals from the unprogressive authorities and the Roman 
Catholic Church alike. 

See P. Tschackert in A. Hauck (ed.), Realencyklopédie fiir protest- 
antische Theologie und Kirche (1901). (P. Fo.) 

ILLUSION is incorrect perception (q.v.) of external stimuli, 
Familiar examples occur in mirages (see Mrrace); also when a 
tailor’s dummy is mistaken for a living person, stationary lights 
seem to move in an advertising display (see Viston: Object Per- 
ception: Flicker Effects), or a spoon appears bent in a glass of 
water, Such falsely perceived stimuli need not be visual: for ex- 
ample, to a stationary observer the pitch of a moving locomotive 
whistle may seem to change (see DoprLer Errecr); in a tactual 
illusion mentioned by Aristotle, the blunt end of a stylus or pencil 
inserted between the tips of crossed adjacent fingers can be felt 
as two. Illusion seems to arise either through distorted transmis- 
sion of stimuli (e.g., when light is bent in water or unevenly heated 
air), or through the perceiver’s psychophysiology (i.e., as the 
nervous system mediates immediate perception, the retention of 
past experience, expectation, emotional states, and so on). See 
GestaLt PsycHoLocy: Founding and Early Development of Ge- 
stalt Theory; Sensation: Physiology. 

Illusion is distinguished from hallucination (q.v.) in that hal- 
lucination involves sensory experience in the absence of appropriate 
external stimuli; both may lead to false belief (delusion). These 
three types of experience seem to occur in all people, and assume 
psychiatric importance only when they are disturbingly bizarre 
and persistent. Their common occurrence is a major problem in 
efforts to validate human knowledge (see KNOWLEDGE, THEORY 
oF). £ 

ILLUSTRATION. To illustrate means to elucidate, and il- 
lustration is the placing of informative pictorial material in books, 
magazines and papers. Though the terms illustration and illumi- 
nation are not always distinguished clearly and the two words are 
sometimes used interchangeably, illumination strictly speaking 
applies to the decorative accompaniment of a text while illustra- 
tion refers to that pictorial matter which clarifies or demon- 
strates a point in a text or adds vividness and concreteness to 
the characters and incidents of a story. (See ILLUMINATED 
MANUSCRIPTS.) { 

In most cases the illustrations to a text never become com 
pletely identified with it, and over a period of time the ae 
or treatise may be illustrated by a number of different a nd 
each contributing a different kind of elucidation. However, som! A 
times one artist’s work will seem to be the definitive illustra 
of a story, no matter how many others attempt it—an eet 
that comes readily to mind is the work of John Tenniel for fe 
Carroll’s Alice’s Adventures in Wonderland. Tenniel’s illus 4 
tions seem far more satisfactory even than those designed by 
author of the book. 7 

There are other instances where the author himself heii. 
the designer of illustrations that have become insepara = deat 
the text. Among others that could be mentioned are aid 
Lear’s drawings for some of his limericks and nonsense vers 
William Blake’s illustrations for his prophetic books. f illus- 

Ancient and Medieval Illustrations—The history © we 
tration is as old as that of books themselves. Man’s bes Me $ 
his literature illustrated has expressed itself indepen Be y 1 
books. Many paintings, for example, are eb F howevell 
that they take their meaning from a literary text (which, 
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the more usual sense of pi 
necessarily familiar, the 
the first known period of book production, the Middle Kingdom 


Egyptian books were 
trations were similar 
except that they were 
with a single object or group of objects placed in an area left blank 


by the writer at the appropriate point in the text, Among the 
texts so illustrated 


ceremonial play. 

; The codex, the book of leaves bound together at one edge which 
is familiar to the modern world, was invented in the Ist century 
A.D., and for a time both roll and codex were used. The Greeks 
and Romans apparently made use of illustrated books, Their sci- 
entific texts seem to have been supplied most often with pictorial 
amplification. However, a number of illustrated epics (such as 
the /liad and Odyssey) and plays have survived, and there is evi- 
dence that these were sufficiently available and popular to have 
become the models for wall paintings, vase decorations, metal- 
work and mosaic designs. 

As the codex came into more widespread use, new forms were de- 
vised for illustrations. Instead of always being placed in the 
appropriate spot in the text, interrupting the writing, illustrations 
often were placed on separate pages left blank for the purpose 
and arranged so that the pictorial material faced the text to which 
it applied. Furthermore, many Byzantine, Celtic and western 
European manuscripts contained borders which surrounded pages 
of the text, and these borders frequently included illustrative 
pictures, 

The Renaissance.—In the 14th century a new spirit entered 
book illustration. The monumental dignity of Byzantine manu- 
scripts and the often fantastic storytelling of the middle ages gave 
way to an attempt to suggest reality. A notable early example is 
the Trés Riches Heures of the duc de Berry, in which the occupa- 
tions of the various seasons are depicted with a wealth of detail, a 
vivid sense of space and atmosphere and careful attention to the 
correct representation of man-made and natural objects. 

Late medieval and early Renaissance scientific treatises were 
illustrated with great care and a real attempt was made to portray 
exactly the objects under consideration, but this was hindered by 
the impossibility of accurately multiplying pictures. No matter 
how carefully an artist might draw a plant or an animal, his work 
was likely to be distorted beyond recognition by the scores of 
copyists—each copying drawings rather than drawing from life— 
who would reproduce the manuscript. Only with the invention of 
printing in the first half of the 15th century did it become possible 
for illustrations to be exactly reproduced once they had been ren- 
dered to the artist’s satisfaction. 

The Introduction of Printing —Early printed books (the 
first to be illustrated was Ulrich Boner’s Der Edelstein, printed in 
1461 by Albrecht Pfister in Bamberg, Ger.) used illustrations not 
So much for the sake of scientific accuracy as to produce books 
that would be attractive to the larger public that printing made 
Possible. As with most manuscript illustrations, the idea of a pic- 
ture was more important than the accuracy of its details—the 
same wood block illustration of a town might be labeled as the city 
of Ulm on one page of the Niirnberg Chronicle (1493) and as 
Damascus on another. Of course with biblical and literary texts 
the illustrations had to match the story more closely, and the ef- 
forts of such artists as Albrecht Diirer, Albrecht Altdorfer and 
Lucas Cranach to produce meaningful, coherent accompaniments 
to these texts are justly famous. 5 di 

While the first printed books, both in northern Europe and in 
Italy, used woodcuts which could be printed at the same time as 
the text, it was not long before artists began to make intaglio il- 
lustrations which required a separate printing operation. In spite 
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of this difficulty, engraved and etched illustrations had become 
more common than woodcuts by the end of the 16th century and 
they remained in vogue for almost 200 years. The various in- 
taglio techniques permitted a fineness of line and a subtlety of 
tonal values impossible to achieve in woodcuts, and Rubens, 
Rembrandt, Tiepolo, Fragonard and scores of other artists used 
these mediums in their illustrations, 

Illustrators of the 16th and 17th centuries were particularly 
fond of creating fables in pictorial form. The so-called “emblem 
books” were full of illustrations depicting odd combinations of 
people, animals and objects whose meaning was explained in didac- 
tic poems printed under the pictures. This love of learned allegory 
was also displayed in the elaborate title page illustrations of the 
time, in which the meaning of the book or the interests of the au- 
thor were suggested by a collection of clearly symbolic objects, 

The illustrator also came to serve the scholar in the 18th cen- 
tury. In the elaborately illustrated archaeological and topo- 
graphical studies of the period the large, carefully prepared en- 
gravings assumed as much importance as the text. Books of this 
kind had been published in the 17th century as well, but the earlier 
TE were crude indeed compared with the fine 18th-century 
works, 

Woodcut and Lithography.—Toward the end of the 18th 
century Thomas Bewick, an English engraver, developed a tech- 
nique of engraving on wood in a finely controlled manner, The 
blocks he produced were capable of as subtle a range of tonal vari- 
ation as any intaglio process and they had a distinct technical 
advantage in that they could be printed at the same time as the 
text and on the same press. Bewick’s discovery gave rise to a 
school of exceedingly skilful engravers on wood who could repro- 
duce drawings and even paintings with astonishing fidelity. As a 
result, in the 19th century intaglio illustrations practically ceased 
to be made. 

Another important discovery of the late 18th century was the 
lithograph, which became particularly popular among painters who 
wished to be illustrators. Many designers of illustrations were 
distressed at the transformation of their drawings at the hands of 
commercial engravers, A few artists, like Bewick or Blake, were 
fortunate enough to be able to engrave their own designs, but most 
were at the mercy of such skilled engravers as the Dalziel brothers 
and John Swaine in England and Timothy Cole in the United 
States. Through the use of lithography the artist was able to pro- 
duce a print which closely approximated a drawing in crayon or 
wash without the intervention of a professional engraver. 

At the same time there was a significant increase in the size of 
the reading public and a concomitant reduction in the cost of 
books. As publishers sought more purchasers for their books, il- 
lustrations became important commercial assets, The first traces 
of this interest of publishers in popular illustrated editions ap- 
peared in the 15th century. By the 17th century it was possible 
for a successful engraver to amass great wealth and enjoy a con- 
siderable reputation, Only after the 1830s, however, were illus- 
trated books generally available to the public at comparatively 
low prices. ard 

In 1832 the Penny Magazine appeared, the first periodical regu- 
larly to use large numbers of illustrations designed to appeal to 
the popular taste. Soon a host of illustrated magazines and pic- 
torial newspapers were on the market—predecessors of the 20th 
century’s Life, Du, Paris-Match and The London Illustrated 
Weekly and of the illustrated daily newspapers. 

Photography and Photoengraving.—In 1844 Fox Talbot, 
the English pioneer photographer, used the newly developed tech- 
nique to illustrate his book The Pencil of Nature, which showed 
the possibilities of photography for accurately and easily record- 
ing what an artist could transcribe only with considerable: sco 
Photography opened a whole new world, and it affected il ustra- 
tion in many ways. At first, individual photographs printed on 
paper were simply pasted into printed books. For larger editions, 
wood engravings or lithographs were made from photographs ny 
commercial engravers and artists, and such copies of photographs 

illustrations in the 1850s and 1860s. 
were commonly used as illust A i 
Around 1851 a method was devised of transferring a drawing on 
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a wood block photographically, thus allowing the engraver to en- 
large or reduce the drawing at will and enabling him to keep the 
original drawing on hand as a guide to his engraving. By the time 
this technique was in general use, in the 1870s, the technique of 
reproducing. line drawings directly by photochemical means, with- 
out the intervention of the engraver’s hand, had been perfected. 
Direct reproduction of photographs on a printing press through the 
use of halftone blocks, which came into use in the 1880s, made it 
possible to do away with hand engraving entirely. By World War 
I the craft of wood engraving was no longer of commercial signifi- 
cance. These developments led directly to the richly illustrated 
books, newspapers and magazines that became characteristic of the 
20th century, 

At the same time a significant reaction to these new processes 
took place. In the 1880s and 1890s a number of artists, led by 
William Morris in England and Maurice Denis in France, began to 
feel that the use of reproductive engraving had given rise to books 
lacking the unity and harmony of true works of art. To them, 
the finely engraved illustration seemed out of keeping with the 
weight and colour of the type used to print the text. Furthermore, 
the illustrations themselves tended to be overly literal and failed 
to provide an imaginative accompaniment for the text. These 
men and their followers in England and on the continent of Europe 
produced books that had a tremendous influence. Through their 
efforts, side by side with the popular illustrated books and periodi- 
cals, a series of privately printed, fine-art editions came into being 
which convinced a number of artists and publishers that illustrated 
books could be works of art of a high order. 

Many artists, among them Aubrey Beardsley, Howard Pyle and 
T. T. Heine, used photoengraving to reproduce their drawings and 
were able to design their illustrations in such a way that the results 
were highly satisfactory artistically. Other artists—Denis, Pablo 
Picasso, Pierre Bonnard, Henri Matisse, Aristide Maillol and 
Georges Rouault, for example—preferred the older techniques of 
wood engraving, metal engraving, etching and lithography as giving 
them more control over the finished product. 

20th-Century Ilustration.—Finely illustrated books of this 
kind are exceedingly costly, and the culture of the 20th century 
would certainly have developed differently without the prevalence 
of cheap, accurate and attractive illustrations in school texts, 
magazines, newspapers, advertising illustrations, catalogues and 
books of all kinds. The illustrations in publications such as these 
are almost all produced (or reproduced) photographically. The 
photograph itself, in the hands of 20th-century workers, yielded 
masterpieces equal in importance to all but the finest earlier il- 
lustrations, Furthermore, through photographic methods of full- 
colour reproduction, 20th-century publishers were able for the 
first time to illustrate books about the visual arts with facsimiles 
of paintings and drawings that were far less distorted than any- 
thing possible earlier. 

This great diversity of illustration makes it almost impossible 
to consider any single style of illustration as the exclusive property 
of a single age. The artist illustrating a book on botany or geom- 
etry will work very differently than he would if he were dealing 
with a novel or a play. Furthermore, the intentions of illustra- 
tors have changed over the years. The earliest illustrators were 
concerned with the depiction of an object, action or personage, 
and rarely attempted to evoke a sense of space or setting in their 
pictures. The artists of the Renaissance tried to represent space 
and form in such a way that the illustration on the page seemed 
to be a replica of nature. This continued to be an important con- 
cern of the sophisticated illustrator of the 16th, 17th and 18th 
centuries, who used it as the basis for the expression of his own 
imagination and emotional feelings about his subject, or as a tool 
in the representation of objects of scientific interest. The inven- 
tion of photography made it possible for the painter-illustrator to 
concentrate on other aspects of his work, though he did not imme- 
diately take advantage of the opportunity. By the 20th century 
the photograph was seen as a powerful illustrative medium for the 
depiction of current happenings, for the accurate reproduction of 
scenes, for vivid portraiture and for the elucidation of scientific 
investigations. The painter and draftsman were left free to ex- 
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plore the realm of the imagination and the possibilities of new 
communicative techniques in the graphic arts. From a Tare, costly, 
handmade object, the illustrated text became an essential part of 
western culture. 

See also ENGRAVING, LINE; LITHOGRAPH; Woopcur AND Woop 
ENGRAVING. 

Brstiocrarpny.—Harry G. Aldis, The Printed Book, 2nd ed. (1941) ; 
Otto Benesch, Artistic and Intellectual Trends From Rubens to Day. 
mier, as Shown in Book Illustration (1943) ; David Bland, A History 
of Book Illustration (1958) ; André Blum, The Origins of Printing and 
Engraving (1940); Walter Crane, Of the Decorative Illustration of 
Books (1896); Beaumont Newhall, The History of Photography 
(1949); David T, Pottinger, The French Book Trade in the Ancien 
Régime (1958); S. H. Steinberg, Five Hundred Years of Printing 
(1955) ; Kurt Weitzmann, Ancient Book Illumination (1959). 


(A. M: Fr, 

ILLYRIA, the northwestern part of the Balkan peninsula, te 
habited by the Illyrians since prehistoric times. The name is first 
used by ancient Greek historians, who write mostly about the peo- 
ple themselves and remain rather vague on the extent of their 
dominions. Greek accounts of the origin of the Illyrians are mixed 
with mythology; Appian writes that Illyria derives its name from 
Illyricus, son of the Cyclops Polyphemus and the sea nymph 
Galatea, who left Sicily to settle on the eastern shores of the 
Adriatic, while according to other Greek authors Illyricus was the 
son of Cadmus and Harmonia. 

Modern archaeology and anthropology have thrown new light on 
the origin of the Illyrians. It is generally admitted that the 
Illyrians were an Indo-European people who settled in the western 
half of the Balkan peninsula sometime between the end of the 
Bronze Age and the beginning of the Iron Age; i.e., c. 1000 B.C. 
They were the bearers of the Hallstatt culture (see HALLSTATT); 
Many tumuli (burial places) containing Hlyrian objects made of 
bronze and iron were discovered at Glasinac (Bosnia), Koman 
(Albania) and other parts of southeastern Europe. 

At the height of their expansion the Illyrians extended their 
frontiers from the Danube to the Gulf of Ambracia and from the 
Adriatic to the Shar mountains. They were divided into many 
tribes of which the best known are, from north to south: Dalmatae, 
Ardaei, Dardani, Albani, Taulantii, Labeati, Orestes, Molossi, 
Chaones and Thesproti. At one stage of their incursions the Illyr- 
ians crossed into northern Italy by land and southern Italy by sea; 
the Iapygians of the “heel” of Italy were of Illyrian origin. Illyr- 
ian influences can also be traced in the ancient population of 
Macedonia. The Illyrian tribes of southern Albania came into 
contact with Greek culture, and their territory up to the Aotis 
(mod. Vijose) river was known as Epirus (q.v.). They eventually 
formed their own kingdom, but they never lost their ethnic identity 
or their language under the influence of Greek civilization. 

The Illyrian tribes were self-governing communities with a 
council of elders and a chosen leader, A strong tribal ‘chieftain 
would unite several tribes into a kingdom which lasted for one or 
more generations. The last and best-known Illyrian kingdom 
its capital at Scodra (mod. Shkoder). Under King Agron (second 
half of the 3rd century B.C.) it stretched from Dalmatia m the 
north to the Aoiis in the south. It stopped short of the Greel 
colonies of Buthrotum (Butrint), Apollonia, Epidamnus (Durres) 
and Lissus (Lezhe), self-governing cities which had reached 4 
high degree of prosperity and cultural development and served A 
intermediaries for the trade between the Illyrian hinterland an 
Greece and Italy. The Illyrians exported mainly agricultu i 
produce and livestock, particularly horses, and goods made of loci 
bronze and iron. They also used their celebrated fast, kota 
narrow vessels (lembi) to practise piracy all along the Adria 
and even beyond. f his 

King Agron had an army and a navy stronger than any a a 
Illyrian predecessors, In alliance with Demetrius II of Mace! nants 
he defeated the Aetolians who were besieging Medeon in eee a 
(231). Agron was so pleased with his victory that he drani i 
much and died suddenly. During the minority of bis ae her 
widow, Teuta, acted as regent. Emboldened by the success E a 
husband, Queen Teuta sent part of the Illyrian navy to Sici v ; 
at the same time tried to conquer the Greek colonies of the is 
A group of Italian merchants was attacked and robbed during 
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expedition. An embassy was sent from the Roman senate to de- 
mand reparations and guarantees for the future, but was dismissed 
by Teuta; one of the ambassadors was killed on his way back to 
Rome, At Rome Teuta was thought responsible for the assassina- 
tion, but she made no excuses. 

Teuta went on blatantly with her wars of conquest. Suddenly a 
Roman fleet of about 200 vessels appeared on the eastern shores of 
the Adriatic. „The Greek colonies were occupied one after another 
and the Illyrians were forced to raise the siege of Issa (Vis). 
Teuta made her submission in 228 B,c. to the Roman consul Gnaeus 
Fulvius. By the peace treaty then concluded she renounced her 
claims to the districts, islands and coastal towns conquered by the 
Romans, bound herself to pay a war indemnity in annual install- 
ments and undertook not to allow more than two armed Illyrian 
vessels at a time to sail beyond Lissus, the port which henceforth 
marked the southern limit of maritime Illyria. But the Illyrian 
kingdom of the interior was not destroyed. A second naval ex- 
pedition was sent against Illyria in 219. Philip V of Macedonia 
went to the aid of his Illyrian neighbours and thus started a pro- 
tracted war which ended with the conquest of the whole Balkan 
peninsula by the Romans. The last Illyrian king, Genthius, sur- 
rendered in 168. The submission of the Dalmatians was secured 
by a powerful expedition led by Octavian (later the emperor Au- 
gustus) in 35-33 B.C., though they revolted again (a.p. 6-9) and 
were put down by Tiberius. 

The Roman province of Illyricum stretched from the Drilo 
(Drin) river in the south to Istria in the north and the Savus 
(Sava) river in the east, and included Scodra, the ancient capital 
of the Illyrian kingdom, but its administrative centre was Salonae 
(Split) in Dalmatia. With the extension of the Roman empire 
along the Danube valley Illyricum was divided into the provinces 
of Dalmatia and Pannonia, both imperial. But the name Illyricum 
was used in a wider sense to include the provinces of Noricum 
(southern Austria and Tirol) and Moesia (parts of modern Serbia 
and Bulgaria). Territories inhabited by Illyrians were also in- 
cluded in the provinces of Macedonia, Achaea and (after the early 
2nd century A.D.) Epirus, These provinces were later further sub- 
divided, particularly in the 4th century. 

Within the framework of the Roman administration the clans- 
men of the Illyrian highlands enjoyed their local autonomy while 
owing allegiance to the emperor and accepting the authority of his 
representatives. They held their general meeting or conventus on 
the occasion of the annual festivities in honour of the Caesars 
and, while expressing loyalty to the reigning emperor, they took 
the opportunity of consolidating their political rights. The con- 
cept of the conventus (kuvend in Albanian) has survived to this 
day in northern Albania. By contrast the cities of the coast and a 
few in the interior were thoroughly romanized; Roman colonies 
‘were founded at Dyrrachium (formerly Epidamnus), Scodra, 
Buthrotum and elsewhere. i 

Under the empire Illyria enjoyed a high degree of prosperity. 
It was traversed by the Via Egnatia running from Dyrrachium and 
Apollonia to Salonika and later Constantinople, and served as an 
important trade link between Rome and eastern Europe. Copper, 
asphalt and silver were mined in parts of modern Albania. Illyr- 
ian wine, oil, cheese and fish from the lakes of Scodra and 
Lichnidus (Ohrid), regarded as a great delicacy, were exported to 
Italy.. Imports consisted mainly of manufactured and ae 
goods, But the importance of Dyrrachium and Lissus derive 
from their functions as ports of transit for the trade between Italy 
and eastern Europe. Apollonia was a centre of culture renowned 
in Italy itself for its educational institutions; Julius Caesar sent 
his nephew Octavius (later the emperor Augustus) to Apollonia 
to complete his studies. 

As the Illyrians were born warriors it was inevitable that the 
emperors should recruit them to serve with the Roman legions and 
even the praetorian guard. When in the 3rd century A.D. the 
Roman empire went through its first big crisis Illyricum became 
the last bulwark of Rome and of western culture in the ancient 
world, Several of the most outstanding emperors of that troubled 
period were of Illyrian origin, including Claudius II Gothicus, 
Aurelian, Diocletian, Constantine the Great, most of whom were 
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chosen by their own troops on the battlefields and later acclaimed 
by the senate. 

In A.D. 395 the empire was finally divided and Illyria east of the 
Drinus (Drina) river became part of the Eastern empire. Between 
the 3rd and Sth centuries it was devastated by the Visigoths and 
the Huns. Though these spread havoc wherever they went, they 
left no lasting mark on Illyria; the Slavs, on the other hand, who 
started their incursions into the Balkan peninsula in the 6th cen- 
tury, had by the end of the 7th century transformed the ethnic 
structure of Illyrian-speaking territories, Croatia, Dalmatia, 
Bosnia, Montenegro, Serbia and parts of Macedonia lost their 
Illyrian language and were thoroughly slavonized, so that only 
the Albanians remain as direct descendants of the ancient Illyrians. 
For their subsequent history see ALBANIA; see also ALBANIAN 
LANGUAGE; ILLYRIAN LANGUAGE. (TZ) 

ILLYRIAN LANGUAGE was a language of the centum 
group of Indo-European (q.v.) languages, spoken in the Balkan 
peninsula through the early centuries of the Christian era. During 
the centuries before and after the beginning of the Christian era, 
by far the greater part of western Europe, as well as large sections 
of the eastern part of the continent, was inhabited by peoples who 
spoke languages belonging to the great Indo-European family. 
Knowledge of these languages is derived primarily from their use 
in inscriptions and in literary texts. However, such evidence is 
almost completely lacking for the extensive region including mod- 
ern Yugoslavia, Albania and parts of southeastern Austria and of 
southwestern Hungary, among others, This area, subject to early 
and scattered Greek colonization and later to incorporation into 
the Roman empire accompanied by intensive romanization, as 
well as to sporadic migrations and raids by the Celts and Ger- 
manic tribes, was known in later antiquity as the Roman province 
of Illyricum. Slavonic-speaking peoples do not appear there be- 
fore the 7th century A.D. 

Practically all that is known of the indigenous tongue of an- 
cient Illyricum has been derived from an intensive study of its 
place names, and of the names of persons contained in the thou- 
sands of Latin inscriptions found there, insofar as these names 
are clearly not derivable from other identifiable languages. There 
are very few glosses which are specifically designated by ancient 
authors as Illyrian, e.g., sabaia, sabaium (“a beerlike beverage”), 
cf. Germanic *sapa-, Eng. sap (the asterisk denotes a hypothetical 
form); and only one inscription which can surely be assigned to 
that language. Found near Scutari in northern Albania, it reads 
in transcription; ana 0é6é iser. It is interpreted as being a dedica- 
tion to a goddess Oethe, whose name is preceded by an epithet ana 
and followed by a word meaning “sacred” (cf. Gr. hierds, “sacred,” 
from Indo-European *isero-). 

However, ancient tradition and modern scholarship agree in 
regarding as an Illyrian offshoot the language of the more than 300 
inscriptions found in southeastern Italy and called Messapic (q.v.), 
The linguistic evidence for this connection consists, first, in an 
impressive number of place names common to both areas; e.g, 
Peuketioi in both Tlyricum and Apulia; and the Galabrion of the 
eastern Adriatic with the Calabri to the west; second, in some 
words occurring only in these two regions (ana as a divine epithet 
is common in Messapic); and, thirdly, in the fact that both areas 
exhibit a large measure of agreement in their reflexes of Proto- 
Indo-European phonemes. 

From this evidence, meagre as it is, some statements can be 
made about the historical phonology and the morphology of what 
appears to have been a distinct Indo-European language. For ex- 
ample, names like Acrabanis make it probable that the Indo- 
European voiced aspirates became voiced stops in Illyrian, and that 
the Indo-European 6 became a; and Vesclevesis shows both that 
intervocalic -s- was preserved and that the language belonged to 
the centum group. These and other features contrast strongly 
with the contiguous Greek and Italic and afford links with the 
northerly Germanic and Balto-Slavic idioms. Another indication 
that the Illyrian homeland may have lain in eastern Germany i 
Poland is afforded by a ESE ee in angen common to 

i e.g., Setwia in both Dalmatia and Silesia. _ 4 
ark itt that is known of Illyrian, combined with certain 
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archaeological facts and with the presence throughout western, 
central and southern Europe of names obviously Indo-European 
but not clearly attributable to any identifiable branch of the fam- 
ily, led earlier in the century to the hypothesis of a prehistoric 
diffusion of Illyrian-speaking Indo-Europeans over much of the 
continent, This theory, which for a time had many adherents, has 
been largely abandoned; and the term “Illyrian” is now usually 
restricted to the Balkan peninsula and immediately adjacent areas. 
See also ALBANIAN LANGUAGE; SERBO-CROATIAN LANGUAGE; VE- 
NETIC LANGUAGE. 

Brstrocraeny.—Hans Krahe, Die Sprache der Illyrier, part i (1955). 
This work contains exhaustive references to earlier studies. For the 
Messapic texts see J. Whatmough, Prae-Italic Dialects of Italy, vol. ii, 
pp: 258-430 (1933). (M. S. Br.) 


ILMENITE or Titanic Iron Ore is a black metallic mineral 
named from the Ilmen mountains, U.S.S.R. Ilmenite is a source 
of titanium. Most titanium is used as the oxide in making pig- 
ments. The metal is used as a structural material in high-speed, 
long-range aircraft. Ilmenite is not used as an iron ore because 
of smelting difficulties. Ihmenite is usually in compact or granular 
masses or in grains as sand. It crystallizes in the hexagonal sys- 
tem and crystals are tabular or rhombohedral in habit. The hard- 
ness is 5.5 to 6.o and the specific gravity 4.7; streak is black to 
brownish red. The composition is FeTiO, with iron 36.8%, 
titanium 31.6%, oxygen 31.6%. The ratio between titanium and 
iron may vary considerably and magnesium or manganese may re- 
place some of the iron, Ilmenite is often intergrown with mag- 
netite, and associated minerals are hematite, apatite, rutile, sphene, 
zircon and monazite. 

Timenite occurs in veins, lenticular bodies, large masses, beds, 
beach sands and river placers, and as an accessory mineral of igne- 
ous and metamorphic rocks, The deposits at Allard lake, Quebec, 
Tahawus, N.Y., and in Norway are associated with anorthosite, 
norite or gabbro. Beach sands occur in Florida, India, Brazil, 
Australia and Japan. See also TITANIUM. (A. F. Hr.) 

ILOCANO, the third largest ethnolinguistic group in the 
Philippines, numbering over 2,500,000 in the 1960s, When dis- 
covered by the Spaniards in 1572 they occupied the narrow coastal 
plain of northwestern Luzon known as the Ilocos region. Their 
language is Malayo-Polynesian and closely related to that of the 
neighbouring Tinguian and other pagan peoples of the Mountain 
province, but their early Christianization and rapid acculturation 
led to population expansion and colonization of neighbouring prov- 
inces, and later to emigration to Mindanao and Hawaii. 

The major Ilocano provinces, Ilocos Norte, Ilocos Sur and 
La Union, are among the most densely populated areas in the Phil- 
ippines. Rice is the staple crop, grown on small fields and irri- 
gated by rainfall during the rainy season. The great majority of 
rice fields are less than one hectare, and are mainly worked by their 
peasant proprietors. Vegetable plots supplement rice, and pigs, 
goats and chickens are also raised. Fish provide a limited amount 
of protein and flavour to the diet. 

Tobacco is currently an important cash crop, but many Tlocanos 
must supplement their agricultural income by wage work or handi- 
craft activities, particularly during the dry season. Ilocano cotton 
textiles have a reputation throughout the Philippines. 

Social status is correlated with ownership of land, and the 
scarcity of riceland has given it a very high value. The wealthier 
families reside generally in the provincial capitals or in other 
centres of population, while the poorer classes live in the barrios 
and hamlets. Marriages are generally arranged to maintain class 
lines, the husband’s family providing the sabong or dowry of 
land. 
The population is Roman Catholic, except for a strong minority 
who belong to the Philippine Independent Church, a schismatic 
group founded by Gregorio Aglipay during the revolt against Spain 
at the end of the 19th century. 

The Ilocanos have not only moved into new or frontier regions 
in the Cagayan valley and Mindanao but have also taken over large 
portions of Pangasinan, Nueva Ecija and Tarlac. In these regions 
they have been economically successful, so much so that they are 
sometimes called the “Yankees” of the Philippines. In each area 
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they have also brought and maintained their own language and 
subculture, so that much of northern Luzon uses Hocano ag q lingua 
franca and imitates their way of life. ne 

See also PHILIPPINES, REPUBLIC OF THE: The People, 

(F. ROE) 

ILOCOS NORTE, a Philippine province occupying the ee 
west corner of Luzon. Area 1,308 sq.mi.; pop. (1960) 287,333 
The province comprises a narrow coastal plain and’ the Tocos 
mountains paralleling the shore. Population densities average 
1,800 per square mile of farmland. A wet season extends from 
June through’ October, followed by a seven-month’ dry season, 
Major town and provincial capital is Laoag (pop. [1960] 50,198) 
in the centre of the coastal zone. The second important trading 
centre is Batac (pop. [1960] 27,139), 17 km. (10.5 mi.) S: of 
Laoag. See also ILocos Sur. (R: E. He.) 

ILOCOS SUR, a Philippine province lying along the north- 
west coast of Luzon. Its physical geography is similar to that of 
the province of Ilocos Norte (q.v.). Area 1,037 sq.mi.; pop, 
(1960) 338,058, an increase of only 66,526 since 1939. The low 
rate of population growth was accounted for largely by migration 
to the southern islands. In both Ilocos Sur and Ilocos Norte, rice 
is the leading food crop and corn and beans are subsidiary. The 
major cash crop is tobacco and fishing is locally important. Vigan 
(pop. [1960] 25,990) is the provincial capital and main town; 
other trading centres are Candon and Narvacan, also on the coastal 
lowland, (R. E. He.) 

ILOILO, a province and a chartered city, on the southeastern 
side of Panay Island (q.v.), west central Philippines. © The prov- 
ince is mountainous in the west, hilly in the northeast, level and 
fertile in the centre and along coastal areas. Rainfall averages 
80 in. with a short spring dry season, Area 2,048 sq.mi. Pop. 
(1960) 966,266. Iloilo is a major rice-producing province with 
many areas harvesting two crops a year. Important secondary 
crops are sugar, tobacco, coconuts, bananas and pineapples. Im- 
portant trading and rice-milling centres are Cabatuan and Janiuay 
on the main north-south highway; Pototan and Santa Barbara, 
which are also freight depots, on the Iloilo railroad; and Barotac 
Nuevo on the coast, northeast of Ioilo. The first Malay landing 
in Panay occurred in the 13th century near San Joaquin, 40 mi. 
S.W. of Iloilo city. 

Itoro city; the provincial capital, pop. (1960) 151,266, has a 
good port, protected by the offshore Guimaras Island and serving 
both interisland and international shipping, It grew rapidly as the 
major port for the great sugar exports of Negros but the construc- 
tion of artificial ports on Negros caused a drop in Tloilo's freight. 
Passenger traffic remains high as thousands of labourers annually 
migrate through Iloilo to Negros’ sugar plantations, returning 
with the new farming year. After the burning of the city in 1399, 
it was completely rebuilt and shows marked Spanish influence. 
The town is an educational centre with several private colleges m 
addition to a branch of the University of the Philippines. There 
are also several famous churches and two hospitals. 

(R: E. HE) 

ILORIN, a town and capital of the province of that em 
in Northern Nigeria, Africa, lies 1,200 ft. above sea le 
overlooking the valley of the Niger, 50 mi. to the north, cal 
clear of the forest belt ina region of farms. Pop. (1960 pene 
089 (Africans only), ‘The town is of open’ plan, with aiad ving 
and single-story red mud houses with thatched roofs, many iy 
the traditional openwork walls.: The amir’s palace is modern ¢ 
crete in simplified Moorish style, and before it is the AERE 
of Mallam Alimi. There is a hospital, a modern junior sec 
school and a modern trade and vocational training centre. ane 

Torin stands on the north-south railway and at the junet S, 
the east-west and north-south trunk roads. It'hasan ieee) A 
by local services. The town has no electricity or other ahs sot 
therefore no major industries. The principal local crafts a the 
tery, which is done by the women, the skill of throwing po 
out a wheel being passed from mother to daughter, an ork of 
weaving. The women use looms up to 22 in. while men at gold: 
s-in. looms. Dyeing is done by women, and there are SO! pe 
smiths and ironsmiths. Most of the men are engaged in 
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food crops, none of the Nigerian cash cro i i i 
trict. „The sale of farm ee isa ena A fka oat 

Ilorin has long been the subject of dispute between Northern 
and Western Nigeria although a former governor general, Sir John 
Macpherson, held that there was no case for alteration of the 
boundary. The bulk of the people are Yoruba, the principal race 
of Western Nigeria and before the 19th century Ilorin was 
part of the old Yoruba kingdom of Oyo. It rebelled in 1817 and 
with the aid of Mallam Alimi of Sokoto became independent. A 
son of Alimi became amir and Ilorin has since formed part of 
Northern Nigeria. Ilorin province has an area of 17,719 sq.mi. 
and a population (1960 est.) of 609,634. (W.H. L) 

ILYUSHIN, SERGEI VLADIMIROVICH (1894- : ), 
an outstanding Russian aircraft designer, was born at Didyalevo, 
Vologda province, Russia, in 1894. Mobilized in the Russian army 
in 1914, he was transferred to the army air arm and received his 
pilot’s certificate in 1917. He joined the Red army in 1919 and 
two years later was sent to the Moscow Air Force Engineering 
academy (later renamed after N. E. Zhukovski), from which he 
graduated in 1926. He then began to design aircraft. In 1939 he 
designed the well-known IL-2 (“Shturmovik”) armoured attack 
aircraft. Turning to the design of civil aircraft after World War 
II, he produced in 1946 the IL-12 twin-engined passenger aircraft 
and in 1957 the IL-18 (“Moscow”) four-engined turboprop trans- 
port machine. Ilyushin reached the rank of lieutenant general 
in the Soviet army engineering technical service. He became a 
professor at the academy from which he had graduated. 

(D. Cr.) 

IMAGE WORSHIP: see IDOLATRY; ICONOCLASTIC CONTRO- 
VERSY. 

IMAGINARY NUMBER: see Compiex NUMBERS. 

IMAGISM, or imagisme, was a poetic program formulated 
about 1912 by Ezra Pound, in conjunction with the poets “H.D.” 
(Hilda Doolittle), Richard Aldington and F, S. Flint, but on lines 
marked out beforehand by Ford Madox Ford and, to some extent, 
T. E. Hulme. The name occurs in a note to poems by Hulme 
printed in Pound’s volume, Ripostes (1912), in “A Few Don'ts by 
an Imagist” (Poetry, 1913) and in the titles of several Imagist 
anthologies, of which however only the first (Des Imagistes, 1914) 
is faithful to the original conception. 

Literary historians have presented imagism as an Anglo-Ameri- 
can variant on French Symbolism (see Sympotists, THE). Gra- 
ham Hough calls it “Symbolism without the magic.” But, review- 
ing W. B. Yeats’s Responsibilities in Poetry (May 1914), Pound 
asked if Yeats were “an Imagiste,” and then replied, “No, Mr. 
Yeats is a symbolist, but he has written des Images as have good 
poets before him . . ,”; and Pound distinguishes between “the sort 
of poetry which seems to be music just forcing itself into articulate 
speech” (i.e., symbolism) and “that sort of poetry which seems as 
if sculpture or painting were just forced or forcing itself into 
words” (i.e., imagism). In Gaudier-Brzeska: a Memoir (1916; 
new ed. 1961), Pound’s attitude had hardened against the first in 
favour of the second, The name “Imagism” having been appro- 
priated by Amy Lowell's break-away group, Pound now called the 
poetry he wanted to create “vorticism,” a word made current by P. 
Wyndham Lewis and his magazine Blast. But this was still a 
poetry conceived of by analogy with sculpture rather than with 
music or any other art. The distinction is radical, since to Symbol- 
ist poetry-like-music, natural reality is as clay in the poet's ar- 
rogantly molding hand, whereas to Imagist poetry-like-sculpture 
it is resistant, a block for the carver. 

See also FREE Verse and biographies of the poets mentioned. 

Bretiocrapuy.—Ezra Pound, Make It New (1934); T. S. Eliot (ed.), 


Lit Esra Pound (1954); G. Hough, Image and Experi- 
pierre L’Influence du Symbolisme Français sur la 


Poésie Américaine (1929). (D. A. De.) 
IMA rabic, “leader” in the sense of a “pattern whose ex- 
ample phi” In the Koran the word is used several times 
of leaders and (ii, 124) of Abraham, “Lo, I make thee a pattern 
[imam] for mankind.” Imam thus became the name of the head 
of the Muslim community. His duty is to be the lieutenant, the 
caliph of the Prophet, to guard the faith and maintain the govern- 
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ment of the state. Around the origin and basis of his office all 
controversies as to the Muslim state centre (see Istam: Sects), 
The Sunnites hold that it is for men to appoint; the Shiites, in 
general, that the appointment lies with God, through the Prophet 
or otherwise, and that he always has appointed. The Kharijites 
recognize no absolute need of an imam; he is convenient and allow- 
able. Another distinction between the Sunnites and the Shi'ites is 
that the Sunnites regard the imam as liable to err, and to be obeyed 
even though he personally sins, provided he maintains the ordi- 
nances of Islam. But the Shi‘ites believe that the divinely ap- 
pointed imam is also divinely illumined and preserved (ma‘sum) 
from sin. 

x The above is called the greater imamate, The lesser imamate 
is the leadership in the Friday prayers, This was originally per- 
formed by the imam in the first sense (i.¢., the caliph), who not 
only led in prayers but delivered a sermon (khutba), but with the 
growth of the Muslim empire and the retirement of the caliph from 
public life the function was necessarily given over to deputies. 
In Turkey these were servants of the state, each in charge of his 
own parish; they performed the rites of circumcision, marriage 
and burial. In Iran among Shi‘ites their position is more purely 
spiritual, and they are independent of the state. A few of their 
leaders are called mujtahids ; i.e., capable of giving an independent 
opinion on questions of religion and canon law. 

A third use of the term imam is as an honorary title. It is 
thus applied to leading theologians; e.g., to Abu Hanifa, al-Shafi‘i, 
Malik ibn Anas, Ibn Hanbal (these are’ called “the four imams”) 
and al-Ghazzali, 

Bisriocrapuy.—T. W. Arnold, The Caliphate (1924) ; H. A. R. Gibb 
and J. H. Kramers (eds.), Shorter Encyclopaedia of Islam, pp. 165-166 
(1953); D. B. MacDonald, Development of Muslim Theology, Juris- 
prudence and Constitutional Theory (1903). (D. B. M.) 

IMATRA, a borough of Kymen k (county), Finland, lies 
on the Vuoksi river near the U.S.S.R. border, 263 km. (163 mi.) 
N.E. of Helsinki by road, Pop, (1960) 33,449, It was formed 
in 1948 from parts of the municipalities of Ruokolahti, Joutseno 
and Jääski, At Imatra the river descends about 60 ft. in a series 
of long rapids (notably Tainionkoski and Linnankoski), and hy- 
droelectric plants supply power to Helsinki and most of southern 
Finland. ‘There are many pulp and cellulose mills and one, pro- 
ducing cardboard and sulfate cellulose, is among the largest in 
Europe. Other industrial establishments include big steel works 
and lumber mills. Imatra has a church designed by Alvar Aalto, 
and is a popular tourist centre. (E.-S. Ku.) 

IMBABURA, a province in north-central Ecuador. Area 
(1962) 1,854 sq.mi. (4,803 sq.km.); (1964) 3,458 sqmi. (8,956 
sq.km.). Pop, (1962) 174,039, Its capital is Ibarra, The popula- 
tion of the province is concentrated in the basin of Ibarra, in which 
the chief form of land use is the growing of maize (corn) and the 
feeding of dairy cattle. At lower altitudes, however, there are ir- 
rigated fields of sugar cane, On the bordering mountains the pre- 
dominantly Indian farmers grow wheat, barley and potatoes, 
Higher on the mountains sheep are pastured, In the towns of 
Imbabura there are small textile, leather and food-processing in- 
dustries, ‘The province is connected with Quito, the capital of 
Ecuador, by rail and airline. The Pan-American highway passes 
through the province from northeast to southwest. (P. E. J) 

IMBECILE, a person whose mental development is interme- 
diate between an idiot and a moron, See MENTAL DEFICIENCY: 
Classification: Imbecility. $ s | 

IMBREX, in architecture, one of the raised, covering tiles 
placed over the joints between the flat tiles or pantiles in an an- 
cient Greek or Roman roof, The pantiles were laid with the joints 
in each course, or row, exactly in line with the joints above and 
below, so that the imbrex tiles formed continuous ridges. CT here 
were two types: in one the tile was approximately semicircular, 
but in the more commonly used form and in the monumental 
marble examples the imbrex had vertical sides and an angular top. 
At the lower end of each row of imbrex tiles was an antefix or 
decorative terminal, The plural is imbrices. A 

IMHOTEP (Yemuartre), physician, sage and architect, one 
of the great figures of the Egyptian Old Kingdom, afterward, under 
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the Ptolemies, was deified, becoming the god of medicine. - Egyp- 
tian texts speak of Imhotep as a minister who lived in the reign 
of the Pharaoh Zoser, second king of the 3rd dynasty (c. 2680 B.c.). 
He was called Imouthes by the Greeks and identified with 
Asclepius, the god of healing. There is no doubt that Imhotep 
was a historical personage and that, like other Egyptian nobles, 
he held religious as well as civil offices. He was vizier, architect, 
chief ritualist, sage and scribe under Zoser, and it is believed that 
he was the designer of the great Step pyramid at Saqqarah and the 
inspirer of the great architectural development that marks the reign 
of Zoser (see Ecypt). There is no contemporary evidence that 
Imhotep was a physician, but his priestly duties were intimately 
concerned with magic, and in Egypt magic and medicine were 
inseparably related. 

Imhotep was born in the neighbourhood of Memphis, his par- 
ents being Kanufer and Khreduonkh, The evidence afforded by 
Egyptian and Greek texts supports the view that his reputation for 
wisdom and learning was very great in his own time, and that he 
became at least a demigod not long after his death. In the 
Ptolemaic period he was invested with all the attributes of deity 
and was regarded as the son of the Memphite god Ptah, whose 
name is substituted for that of his earthly father, Kanufer. 
Imhotep had shrines as well as temples of his own in various 
parts of Egypt and of Nubia, It was believed that miraculous 
cures could be effected by his divine intervention, and his temples 
were thronged with sufferers, many of whom have left records 
of their gratitude. Statues and figurines of Imhotep as god of 
medicine have been found in considerable numbers, attesting to 
his widespread popularity, . His prestige increased with the lapse 
of centuries, and his temples in Greek times were the centres of 
medical teaching. 

Imhotep’s posthumous deification is paralleled by that of an- 
other Egyptian sage and minister, Amenhotep, the son of Hapu, 
who lived in the 18th dynasty, held civil and religious offices in the 
reign of Amenhotep II and was deified under the Ptolemies and 
closely associated with Imhotep and with medicine. Imhotep and 
Amenhotep as deified mortals stand almost alone in Egyptian his- 
tory, and both, during their lives, must have been men of outstand- 
ing merit to have earned such signal posthumous recognition, 

See J. B. Hurry, Imhotep, the Vizier and Physician of King Zoser 
and DRAR] the Egyptian God of Medicine, 2nd ed., with bibliog- 
raphy (1928), (W. R. D.; X.) 

IMITATION is the reproduction or performance of an act 
the stimulus for which is the perception of a similar act of an- 
other animal or person. , Essentially it involves a model set by the 
imitatee to which the attention and response of the imitator are 
directed. As a descriptive term it covers a wide range of social 
adaptation. Observers of mammalians in their native habitat re- 
port the duplication of the activities of the older by the younger 
members of the species, or of the young of each other in play, Ex- 
periments on like animals in the laboratory, such as having one ani- 
mal watch another pull a string to release an escape door of a cage, 
or the performance of some other seemingly simple act, have pro- 
duced contradictory results. Where imitation was reported, it was 
described as of a low order—that is, it involved, at best, duplica- 
tion of some element of the model, not the whole action, More 
carefully controlled studies, however, have given evidence for in- 
ferential imitation on the part of monkeys. In biology, the strik- 
ing physical resemblances or imitations shown by unrelated organ- 
isms are examples of mimicry (q.v.). 

Among human beings imitation has been used to describe be- 
haviour ranging from ideomotor duplication of the leg reaction 
of a high jumper and such everyday experiences as yawning when 
others yawn, running when others run, laughing when others laugh 
(as well as a whole host of unconsciously and passively learned 
reproductions of social conduct) to the deliberate and self-con- 
scious adoption of the ideas and habits of others. 

; Studies of infants show that in the second half of the first year 
they will imitate the expressive movements of those about them; 
for example, raising of the arms, smiling and babbling. In the 
second year they begin imitating other people’s reactions to ob- 
jects, As the child grows up all kinds of models are set before him, 
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most of them determined by his culture: physical Posture, Jan: 
guage, basic skills, prejudices and pleasures and the moral ideale 
and taboos. His copying these is determined chiefly by the manner 
in which his drives are socially and culturally directed and ¢on. 
trolled in terms of reward and punishment. The duplication of 
responses set up by those in positions of authority and prestige 
are well known. Here suggestion (g.v.) as well as imitation is 
involved. 

The facts of imitation, then, are well established. Difficulty 
ensues, however, when the question of explanation is raised, 
Uniformity or similarity of thoughts and acts among people does 
not necessarily mean that these are caused by the same or similar 
psychological motives or mechanisms, | Deviations ‘in the ‘situa- 
tions, in drives and in the learned ways of adaptation are often too 
complicated to permit of easy explanation byi such a descriptive 
termas imitation. š 

Many earlier psychologists took it for granted that imitation 
was caused by an instinct (qg.v.) or, at least, by an inherited pre- 
disposition—the “pseudoinstinct” of _W. McDougall (1908), 
Later writers have viewed the mechanisms of imitation as those 
of learning. Itis usual, however, to distinguish between imitation 
caused by simple conditioned reflex, that caused by common trial- 
and-error learning and that involving the higher thought processes, 
Almost all agree with C. Bird, who said “We learn to imitate” 
rather than “learn by imitation,” The conditioned-reflex theory 
of learning so modified as to include drive and final reward or 
punishment in the total process provides a lead to more careful 
analysis of the factors operating in various forms of imitation, 
(See also ANAL BEHAVIOUR; PSYCHOLOGY; COMPARATIVE) 

Certainly as it stands, imitation is a descriptive not an ex- 
planatory concept. Yet, as such, it has considerable use in social 
psychology. But any consideration of imitation among human 
beings must take the following factors into account: (1) there is 
a common constitutional or organic likeness in drives and learn- 
ing capacity which make for similar adult motivations and like 
responses; (2) there are a great many similar-situations in which 


the developing individual is conditioned- through his noncultural- * 


ized but withal social relations as well as by means of: culture 
itself; (3) social facilitation also plays a part, especially: in the 
suggestion-imitation processes of prestige-bearing models and in 
the crowd-stimulus effect seen in mobs, panics, audiences, fashion 
and other forms of collective behaviour (see PsycHOLOGY, So- 
c1at); and (4) finally, there is so-called conscious or deliberate 
imitation, which rests upon the introjection of others’ responses 
into one’s own symbolic system and their reorganization, largely 
in self-other terms, . This makes possible planned, self-conscious 
duplication of the ideas, attitudes and habits of others. J 
Brariocraruy.—W. Bagehot, Physics and Politics (1873) iC. Bird, 
Social Psychology (1940); E. B. Holt, Animal Drive and the Leguk 
Process (1931) ; W. McDougall, Social Psychology (1908); N. E. pales 
and J. Dollard, Social Learning and Imitation (1941); G. Murphy, 
L. B. Murphy and T. M> Newcomb, Experimental Social Baye 
rev, ed. (1937); S. S. Sargent and Robert C. Williamson, Social an 
chology, 2nd ed. (1958); C. J. Warden and:T. A. Jackson, Jmitai AN 
Behavior in the Rhesus Monkey,” Journal of Genetic Psychology, NKA 
46, pp. 103-125 (1935) ;°K. Young, “Imitation,” Encyclopedia a 7 
Social Sciences, vol) vii, pp. 586-587 (1932); K. Young, sada , 
chology, 3rd ed. (1956). (Kay) 
IMITATION OF CHRIST (/mitatio Christi), a or 
devotional book written between 1390 and 1440. Its autho 4 
is a matter of controversy, the book, being ascribed to Th 
a Kempis (g.v.), to Gerard Zerbolt of Zutphen, to an ee 
author or to a group of unknown writers. Whatever the iden! 
of the author, he was a representative of the devotio, we ie 
and its two offshoots, the Brethren. of the Common Life an A 
Windesheim congregation. (See: BRETHREN OF THE Com: 
Lire; GROOTE. GERHARD; WINDESHEIM, CONGREGATION wnat Pal 
Thè Imitation of Christ gives “exhortations useful for sp! $ 
living” (part i), admonishes:-man: to be concerned rahe ae 
spiritual side of life than with the materialistic (part 1 part 
affirms the comfort that results from being centred in Chris A 
iii). Finally it shows how the individual's ae has to bestr 
ened through the Lord’s Supper (part iv). 
The great dogmatic dap of the early church 01 the 
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Trinity and on Christology and the rich religious heritage of the 
church are the undiscussed Presuppositions of this work. The 
speculative thought of Scholasticism of the high and later middle 
ages is neglected, however, since—according to the /mitation of 
Christ—it contributes nothing to the religious life of the indi- 
vidual. It is affirmed that God’s work of salvation is a mystery 
that cannot be discussed, explained or defined (iv, 18, 5); it can 
only be experienced through pious participation in the liturgy of 
the church, especially in the Lord’s Supper. This mystery can 
become a reality in everyday living when man’s existence is shaped 
by the essence of God’s revelation, The Imitation of Christ finds 
this essence predominantly in the Sermon on the Mount (Matt. 
v-vii) and in John xiii-xvii; it is summarized in John xiii, 15: 
“T have given you an example, that you also should do as I have 
done to you.” The life and thought of Christ are pictured as a 
pattern for the individual Christian, 

The shaping of one’s life according to the example that Christ 
gave is described in great. detail, This can be seen especially 
when the Jmitation of Christ admonishes man not to scrutinize 
the mystery of the Lord’s Supper; this would cause only dis- 
turbance, perhaps even blasphemy, but the very least would be a 
wavering of faith, The salvatory usage of the Lord’s Supper is 
guaranteed only if one subordinates intellect to faith and follows 
the example of Christ in self-denial, self-sacrifice and love for the 
brethren (iv, 8; 15-18, 5; iii, 13). Imitating Christ’s love in simple 
faith constitutes salvation, which is described as spiritual unity 
with Christ (iv, 13; 47). 

In its thought and language the Imitation of Christ is closely 
related to mysticism, but it is not a mystical work. It cannot be 
placed in the same category with Neoplatonism, St, Augustine 
or Meister Eckhart, It is typical of the unique thought of Ger- 
hard Groote and the movement he founded, the devotio moderna, 
which adapted the high-flying thoughts and systems of mysticism 
to the religious needs of the rather sober minds in the rising city 
culture of the Netherlands at the end of the 14th century, In 
contrast to many mystical writings, the Jmitation of Christ is 
clearly written; every sentence is easily understandable by all 
whose spiritual sense is in any degree awakened. The simplicity of 
its language, and the direct appeal to the religious sensitivity of 
the individual in an uncomplicated way, are perhaps the primary 
reasons why this little book has been received among Christians 
of all times and in almost all the major languages. It has been 
said that the mitation of Christ has had a wider religious influence 
than any book except the Bible; if the statement is limited to 
Christendom, it is probably true. 

Breriocrapuy.—The best edition in the original Latin is found in 


vol. ii of M. J. Pohl, Thomae Hemerken a Kempis Opera Omnia, 7 vol. 
(1902 et i English translations include T. S. Kepler (ed.), Imitatio 


. Christi (1952); A. Hyma (ed.), The Imitation of Christ by Gerard 


. For the controversy concerning the author- 

‘hi soe AMENEAIHON PK Hyma. See also A. Hyma, The Christian 
Renaissance: a History of the Devotio Moderna (1924), The Brethren 
of the Common Life (1950) ; J. Huizinga, The Waning A ihe aie 
Ages (1949). . G. Kr. 

IMMACULATE CONCEPTION is a truth believed as an 
article of faith by Roman Catholics, meaning that Mary, nats 
Virgin Mother, by a special divine privilege and in view of Chris Ps 
future merits, was preserved free from all stain of original sin 4 
the first instant of her conception. The dogma is only implicitly 
contained in the Bible. In Genesis (iii, 15) God foretells a strug- 
gle between “the woman” and the serpent, between the an S 
“seed” and the serpent’s “seed”; the latter will be defeated by a 
former. The traditional Catholic interpretation, identite t 4 
serpent as the devil, the woman as Mary and her as T 
argues as follows: (1) the woman’s’struggle against t "a mear 
the same as her Son’s; (2) since the latter ends in oe lete pi gr 
over the devil, so must the former; (3) if Mary had sn x ai ca 
to sin even for an instant, her triumph over Satan would no 

lete. M x 

yee of the Immaculate Conception evolved pre = 
the consciousness of Christian writers. During the first cen! 2 a 
they proclaimed Mary “all holy” and “purer than the re 
They even compared her innocence with Eve’s before the 
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fall. From the 8th century on, their statements gradually in- 
creased in clarity, influenced particularly by the fact that a feast 
honouring Mary’s conception had begun to be celebrated in Eng- 
land at that time. When the feast was introduced in France in the 
middle of the 12th century, Bernard of Clairvaux strongly ob- 
jected, occasioning a controversy that divided Catholic scholars 
for about four centuries. The majority, including Thomas 
Aquinas, opposed the doctrine implied in the feast, arguing that 
since Christ was the Redeemer of all, and hence of Mary, all must 
have previously sinned (cf. Rom. v), including Mary. John Duns 
Scotus, leading the Franciscans, countered that, since Christ was a 
most perfect Redeemer, at least his mother must shave been re- 
deemed in a most perfect manner; i.e., with a preservative redemp- 
tion. This means that Christ’s redemptive grace was applied to 
Mary to prevent sin from reaching her soul. Thus Mary was 
more indebted to the redemption than we, since she was redeemed 
not from a sin already contracted but from a sin she would have 
contracted if the Saviour’s foreseen merits had not preserved her. 

By the end of the 14th century most theologians were sympa- 
thetic to the Franciscan opinion, as it was called, They felt that 
she who had been chosen to be the worthy mother of God’s Son 
could not have been affected by Adam’s original prevarication, 
The councils of Basel (1439) and Trent (1546) openly favoured 
this view; so did Popes Sixtus IV (reigned 1471-84), Alexander 
VII (1655-67), Clement XIII (1758-69) and several others. 
Finally, on Dec. 8, 1854, Piux IX, urged by the vast majority of 
Catholic bishops throughout the world, issued the bull /nefabilis 
Deus in which he solemnly declared that the doctrine was revealed 
by God and hence to be firmly believed as such by all the faithful, 
The feast of the Immaculate Conception is kept on Dec. 8. 

The United States bishops, assembled at the sixth provincial 
council of Baltimore in 1846, chose the Immaculate Conception 
as patroness of the United States. The choice was ratified by 
Pius IX on July 2, 1847. 

See also Mary: Immaculate, 

BreriocrarHy.—Edward D, O’Connor (ed.), The Dogma of the 
Immaculate Conception (1958) ; A. Carr and G, Williams, “Mary’s Im- 
maculate Conception,” in J. B. Carol’s Mariology symposium, vol. i, 
pp. 328-394 (1950); J. B. Carol, Fundamentals of Mariology (1986) ; 
Marian Studies, vol. v (1954). (J. B. Ca.) 

IMMANENCE, in philosophy and theology a term applied, in 
contradistinction to “transcendence,” to the fact or condition of 
being entirely within something (from Lat. immanere, to dwell in, 
remain). Its most important use is for the theological conception 
of God as existing in and throughout the created world, as opposed, 
for example, to deism (g.v.), which conceives him as separate 
from and above the universe. This conception has been expressed 
in a great variety of forms, See PANTHEISM; THEISM, 

IMMANUEL; see EMMANUEL, 

IMMANUEL BEN SOLOMON (1260-c. 1328), Hebrew 
poet who lived mainly in Rome. Probably a wandering teacher 
by profession, he was a prolific writer of Hebrew verses, sacred 
and secular (some of the latter being highly erotic), which he col- 
lected within a rough narrative framework in Mahberot Immanuel 
(“The Compositions of Immanuel”), frequently published, The 
last section of this work consists of a vision of heaven and hell 
in the style of Dante, composed immediately after the Jatter’s 
death in 1321. As Manoello Giudeo, Immanuel was known also 
as a writer of Italian poetry, including an interchange of sonnets 
with Bosone da Gubbio on Dante's death, Immanuel also wrote 
philosophical commentaries on certain books of the Bible and in- 
troduced the sonnet form, thereafter very popular, 09 Sey 

IMMERMAN ARI 'T (1796-1840), Ger- 

i his i ikr ae aa were precursors, 

man dramatist and novelist. Two 0 a i 

Die Epigonen as a novel of the contemporary sociat scene -~ 

Der Oberhof as a realistic story of village life. ESETI ie 
born on April 24, 1796, in Magdeburg, Saxony, the son of a ci 

i i 1 studies in Halle (1813-17) to 

servant. He interrupted his legal stud VARANA 

fight in the last phase of the A wa mi nee 

ili court in Münster (1819-24), he z5 

poe eon brilliant wife of the Prussian general Adolf, i 

herr von Lützow. Their passionate love affair ended 14 years after 


E A so i lami 
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the Lützow divorce (1825) because Elisa unwaveringly refused 
to enter upon a second marriage. At the beginning of 1824 Im- 
mermann became judge in the criminal court at Magdeburg, mov- 
ing to the provincial court at Düsseldorf three years later. In Düs- 
seldorf he built up a “model” theatre where, in accordance with 
Goethe’s theories, he especially cultivated ensemble. There he at- 
tempted to help the dramatist C. D. Grabbe (g.v.). Outside cir- 
cumstances put an end to the theatrical undertaking after four 
years. In 1839 Immermann was married to the 20-year-old Mari- 
anne Niemeyer and the new life and new happiness that his mar- 
riage gave him found expression in his unfinished epic, Tristan und 
Isolde, which was interrupted by his death in Düsseldorf on 
Aug. 25, 1840. 

Immermann’s writing is deeply marked by the transitional na- 
ture of his time. He was painfully conscious of being overshad- 
owed by the Goethe period, which seemed to deny any new, 
distinctive development to its posthumous sons. He was an eye- 
witness of the dissolution of the old social conditions through in- 
dustrialism and liberalism and sought for some compensation. 
These problems are more evident in his novels than in his plays. 
He was faithful to the drama all his life, but without any lasting 
success. His tragedies and comedies alike show to what an extent 
he felt himself to be the feeble successor of a greater generation. 
His plays include Trauerspiel in Tirol (1828; remodeled in 1835 as 
Andreas Hofer), which was ridiculed by A. W. von Schlegel and 
Graf von Platen-Hallermiinde; Merlin (1832), a play richer in 
ideas than in drama; and the trilogy Alexis (1832). His comic 
epic Tuliféntchen (1830) is a witty parody of the decline of the 
nobility and of romantic chivalry. Immermann’s novels, how- 
ever, with their acute diagnosis of the period, are more important 
than his plays. Burdened by the feeling of being born too late, 
in Die Epigonen (1836) he gives a cross section of the society of 
his own period and thus, in spite of his indebtedness to Goethe’s 
Wilhelm Meister, created the first German “contemporary” novel. 
Münchhausen (1838-39) is a twofold novel: in the form of the 
hero he slates the humbug of the time with grotesque satire, full 
of innuendo, while in the realistic “Oberhof” part of the novel, he 
sets against this the strength of the national heritage in which he 
sees the hope of a happier future. His Memorabilien (1840-43) 
in the course of describing his boyhood gives an illuminating analy- 
sis of conditions before 1813. 

Brorrocrapny.—E. Schulze, Immermann-Bibliographie in Imprima- 
tur, vol. 2 (1931) ; Schriften, 14 vol. (1835-43) ; Werke with biographi- 
cal introduction by R. Boxberger, 20 vol. (1883); Selections by M. 
Koch, 4 vol. (1887-88), by H. Mayne, 5 vol. (1905), by W. Deetjen, 
6 vol., 2nd ed. (1923). See also H. Maync, Immermann (1921); W. 
Fehse, Immermann (1940); E. Guzinski, Immermann als Zeitkritiker 
(1937); M. Windfuhr, Jmmermanns ersahlerisches Werk Cee, 


IMMIGRATION: see MIGRATION; POPULATION. 

IMMIGRATION LAW. The immigration laws of the vari- 
ous nations of the world regulate the admission, exclusion, conduct 
and deportation of aliens or noncitizens who reside or seek to re- 
side temporarily or permanently within their borders. The immi- 
gration laws of some countries, like the United States, also contain 
provisions which govern the acquisition and loss of citizenship. 
Persons who enter a country for permanent residence are known 
as immigrants (United States) or landed immigrants (Canada). 
The term “emigrant” refers to someone who leaves a country, 
while the word “immigrant” refers to someone who enters a coun- 
try. Those who come as temporary visitors are called nonimmi- 
grants under the laws of the United States and tourists under the 
laws of other countries. Immigration laws apply to those seeking 
permanent as well as temporary admission to a country. However, 
most countries are more lenient with tourists, and the principal re- 
strictions of immigration laws, such as quota, racial and in some 
cases even documentary limitations, may be inapplicable to those 
applying for temporary entry. Some countries require no pass- 
ports, permits or visas for short visits from nationals of designated 
countries, Thus, a U.S. citizen may visit Canada as a tourist 
without any passport, Canadian permit or other restriction. 

With the discovery of new and unsettled continents, steps were 
taken by European countries to colonize and populate these lands. 


IMMIGRATION—IMMIGRATION LAW 


The United States, Canada, Australia, New Zealand, Argentina 
and Brazil have been the principal immigrant-receiving countries, 
From early in the 19th century to 1930, at least 60% of the total 
world immigration was to the United States. The greatest inter. 
national migration has been the movement of old world peoples 
to the western hemisphere, and especially of European peoples 
to the United States during the 19th and 20th centuries. There 
were other population movements, such as migrations of the 
Chinese, Japanese and Indians, as well as international movements 
between American countries, but none of these compared in size 
and scope with the migration of peoples from Europe to the United 
States. It is estimated that there was a total recorded European 
migration of approximately 63,500,000 persons during the period 
1820-1931. Asa result, the population of three of the more re- 
cently settled continents, North America, South America and Aus- 
tralia, are largely of European origin, Of a total immigration to 
the United States of 41,000,000 persons admitted from 1820 to 
1960, 34,000,000 were from European countries. (See also Mr 
GRATION.) 

U.S. Legislation.—Prior to World War I, the laws of the 
United States permitted immigration without numerical limita- 
tion and were concerned chiefly with barring undesirables. ` The 
initial federal limitation upon immigration prohibited the impor- 
tation of oriental slave labour, prostitutes and alien convicts pur- 
suant to laws enacted in 1862 and 1875. The mentally ill, 
epileptics, physical defectives, tubercular persons, anarchists, beg- 
gars, those likely to become public charges, Chinese labourers, 
contract labourers, those suffering from loathesome or dangerous 
diseases, polygamists, paupers, persons whose passages were paid by 
others, and aliens convicted of crimes involving moral turpitude 
were added by successive enactments in 1882, 1885, 1891, 1903 and 
1907. In 1907 an agreement was concluded with Japan limiting 
the entry of labourers from that country. In the same year an 
immigration commission was appointed; its report in 1911 led to 
the Immigration act of 1917, which remained one of the basic 
immigration statutes until its repeal by the Immigration and Na- 
tionality act of 1952 (the McCarran-Walter act). To the class of 
aliens previously inadmissible were added Hindus and other 
Asians, illiterates, persons of constitutional inferiority, those seek- 
ing entry for an immoral purpose, alcoholics, stowaways and 
vagrants, The 1917 act was proposed as a restrictive measure 
to stem the tide of free immigration of the past. Its literacy pro- 
visions were widely debated and became law despite the vetoes of 
Pres. Woodrow Wilson and previous objections by Pres. Grover 
Cleveland and William Howard Taft. In 1918 additional pro- 
visions were enacted to exclude anarchists and subversives and to 
require passports for arriving aliens. te 

A temporary quota law, restricting the number of admissible 
aliens, was enacted in 1921. This was followed by the first perma- 
nent quota law in 1924, Under the 1924 Immigration act an 
presidential proclamations issued thereunder, quotas were 
tributed on the basis of the national origin of the population jA 
the United States in 1920. Aliens seeking entry into the Ul oe 
States were divided into three categories: those racially ineligible 
for citizenship (Asians) were barred from permanent admission, r 
those who were born in western hemisphere countries came 1m mia 
out any quota limitation; all others were subject to a numeric 
limit assigned on the basis of their country of birth. In this jisi 
immigration from northern and western Europe was encourage 
and immigration from the southern and eastern parts discouraget 
The 1924 act also initiated the visa requirement; .¢., the piora 
ing of a permit from a U.S. consular officer abroad as a ont 
to immigration to the United States. In 1929 a prior deportatmi 
without permission to re-enter the United States and a pa 
clusion within one year were added to the grounds of inaa i 
bility. In 1940 congress promulgated a law requiring the vei 
printing and registration of aliens. ‘The national emergency ps 
World War II produced additional grounds for barring oes 
of aliens. In 1941 authority was granted to U.S. consuls 5 
fuse visas to those whom they believed might seek entry SEn 
United States for the purpose of engaging in activities which dici 
endanger the public safety, or whose entry might be preju 


IMMIGRATION LAW 


to the best interests of the United States, In 1943 the laws barrin 
Chinese were repealed, andin 1946 persons of Philippine and East 

igin likewise became eligible for citizenship and perma- 
nent admission to the United States. In 1950, under the Internal 
Security act, the provisions barring present and past members of 
the Communist party and subversives were strengthened. 

In 1952 the US. congress enacted the McCarran-Walter act, 
known as the Immigration and Nationality act of 1952 (Public Law 
414, 82nd cong., 66 Stat. 163, 8 U.S.C. 1101), The law was 
passéd over the veto of Pres. Harry S. Truman and has been the 
subject of heated controversy. It retains the national-origin quota 
system which grants annual quotas to various nations. Each quota 
area is given an annual quota equivalent to one-sixth of 1% of the 
inhabitants in the United States in 1920, attributable by national 
origins to such quota area, Minimum quotas of 100 are given to a 
quota area which is defined as an independent country, self-gov- 
erning dominion, mandated or trustee territory, other than the 
United States and its outlying possessions and the countries of the 
western hemisphere, The annual quotas are allotted on July 1 of 
each year. Except for the last two months of the fiscal year, not 
more than 10% of the annual quota allotment may be utilized 
in any calendar month; any quotanumbers not utilized in the fiscal 
year lapse. There are 156,687 quota numbers allotted annually and 
more than two-thirds of each year’s quotas are given to Great 
Britain, Germany and Ireland. As these countries, and particu- 
larly Great Britain, do not utilize their shares of quota numbers, 
quota immigration to the United States does not reach its total 
annual allotment, Thus, in the fiscal year ended 1962, 90,319 
quota immigrants were admitted. On the other hand, quotas from 
southeastern European and eastern countries are generally over- 
subscribed. 

Under the 1952 act, race is eliminated as a complete bar to 
immigration. However, Asians, no matter where they are born, 
must enter the United States on the basis of small racial quotas. 
Non-Asians, on the contrary, are chargeable to the country of their 
birth, Aliens from independent countries of the western hemi- 
sphere and spouses and minor children of U.S. citizens are not 
subject to quota limitations. Aliens born in colonies are limited 
to colonial quotas of 100 and cannot enter under the larger quotas 
of the mother country. The latter provision is aimed at curtailing 
Negro immigration from the West Indies. First preference under 
the quotas of each country to the extent of 50% is given to skilled 
persons whose ability will benefit the United States, and to their 
accompanying families; second preference to the extent of 30% 
is given to the parents of adult U.S. citizens and unmarried chil- 
dren of U.S. citizens; third preference to the extent of the re- 
maining 20% is allotted to the unmarried children or spouses 
of lawfully resident aliens. If any quota numbers are unused 
for the first three preferences, they are to be granted to a 50- 
called fourth preference category consisting of brothers, sisters and 
married children of U.S. citizens. Practically all the former 
grounds of exclusion are included in the new law. Provision is 
made for excluding persons, without hearings, on the basis of con- 
fidential information. Aliens who claimed draft exemption and 
those convicted of narcotic offenses are specifically added to the 
prohibited classes. ‘There are 31 subsections of the law stating 
the categories of persons to be excluded and enumerating several 
hundred grounds of excludability. It is‘ undoubtedly the longest 
and most complicated immigration statute in the world. e 

In addition to these permanent immigration laws, the United 
States has enacted temporary statutes authorizing the admission of 
refugees, In 1948 the Displaced Persons act was enacted, and un- 
der its terms 395,000 persons displaced as a result of World War 
II were resettled in the United States. Under the Refugee Relief 
act of 1953 special nonquota visas were authorized to Aa 
Italians, Greeks, far eastern and other refugees and expellees from 


Communist dominated countries. In 1958 special provisions were 


itti from the 1956 uprising in Com- 
EEE eoes legislation also provided for 


munist Hungary, and in 1958 

the admission of persons displaced by flood, ee ee 
other causes in the Azores and the Netherlands. sige end J z i 
1959, to June 30; 1960, was proclaimed in the Unit es 
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many other countries as the World Refugee year. Its objective 
was to focus interest on the refugee problem, encourage financial 
contributions and promote opportunities for permanent refugee 
solutions for those left homeless after World War II. Legislation 
enacted in 1960 authorizes the admission to the United States of 
limited numbers of refugee-escapees from Communist countries. 
(See also Rerucees.) 

Comparative Practices——The laws of the various nations of 
the world regulating the admission and exclusion of aliens seeking 
permanent residence differ considerably. Marked contrast also 
appears in the manner in which immigration laws are administered. 

Administration.—In the United States prior to 1940 the depart- 
ment of labour administered and enforced the exclusion and depor- 
tation laws. Since 1940, however, the laws have been enforced in 
the department of justice, under the attorney general, The at- 
torney general’s subordinate in direct charge of these laws is the 
commissioner of the immigration and naturalization service in 
Washington, D.C. The immigration and naturalization service is 
divided into four regional and 32 district offices throughout the 
United States. Special inquiry officers in the immigration and 
naturalization service conduct hearings for aliens against whom 
orders of exclusion or deportation are sought. With some excep- 
tions, appeals may be taken to the board of immigration appeals 
in the department of justice in Washington, D.C. For aliens out- 
side the United States seeking to obtain visas, the issuing authority 
is the U.S, consul abroad, who operates under the visa office of the 
department of state. 

In Australia, the minister of trade and customs is in charge of 
the issuance of landing permits and the admission of aliens. The 
director of the immigration branch in the department of mines and 
resources administers the immigration laws in Canada; a board of 
inquiry determines admissibility with an appeal to the minister of 
mines and resources. In New Zealand the immigration laws are 
administered by the customs department. The Republic of South 
Africa lodges the power to issue entry permits in the department of 
interior, and the department of labour is authorized to declare 
classes of persons undesirable for economic and other reasons; 
there is also an immigration selection board, The Argentine gov- 
ernment maintains immigration commissions in Europe to select 
needed rural workers and also has a bureau of immigration and 
commissioners of immigration at the capital of each province and 
certain ports of arrival. Liberal provisions are made for the re- 
ception, care and maintenance of immigrants after arrival; those 
who cannot pay for transportation to Argentina are financed, and 
upon arrival they are housed temporarily in a government immi- 
gration hotel prior to being shipped to their eventual destination; 
the government furnishes these immigrants a plot of land for 
which they pay over a period of years. Illiterates are taught the 
language and history of the country. In Brazil the minister of 
foreign relations supervises immigration, There is in addition a 
council on immigration and colonization, composed of 12 ministers 
who meet at specified intervals to report on various aspects and 
effects of immigration. hogi 

Qualifications and Restrictions, —Each country is said to have 
the sovereign right to select those aliens whom it desires to admit 
to its shores and permit to reside within its borders. Although na- 
tions subscribing to the United Nations Universal Declaration of 
Human Rights are pledged to treat individuals without distinction 
of any kind, such as race, colour, sex, language, religion, pae 
or other opinion, national or social origin, property; birth or other 
status, many countries do not follow this pledge in their immigra- 

i WS. 
Se atin laws vary from the complex and lengthy “ng of 
the United States to those of several pages: constituting the a 
of England, In England there was no restriction on the entry o; 
immigrants from the Commonwealth of Nations until the Com- 
monwealth Immigrants act, 1962, introduced a number of eae 
tions applicable to commonwealth citizens other than those from 

eee i nd students. The future of other 
kiia an i whe United Kingdom was in doubt 
pers pohistiar econ ee in 1961 to enter the European 
Common Market, one of the salient features of which was that 
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citizens of countries signatory to the treaty of Rome should be 
free to reside in any country within the community that offered 
them employment. Race, literacy tests, quota restrictions and 
political views determine admissibility in other countries. 

Most countries impose no numerical restrictions or quotas on 
the entry of aliens. The exceptions are the United States, the Re- 
public of South Africa, the Philippine Republic and Brazil. The 
United States, Australia, Canada, New Zealand, the Republic of 
South Africa, Argentina and the Philippine Republic discriminate 
in varying degrees against the immigration of persons of Asian or 
Negro ancestry. Preferential systems are employed to maintain 
designated racial characteristics of the population of the countries 
employing such policies. The United States through its quota sys- 
tem favours immigration from countries of North and South 
America, northern and western Europe. Australia’s preference is 
for persons of British stock; Canada leans to persons from the 
United Kingdom, the United States and France; Argentina prefers 
the nationalities of its early settlers, including the Spanish, Italian, 
Portuguese, German and Swiss. Brazil gives preferential treat- 
ment to Portuguese and to a lesser degree to Italians and Spanish. 

A number of countries have established educational qualifica- 
tions for entry. The United States requires aliens over 16 years 
of age, with some limited exceptions, to be able to read in at 
least one language. Australia has a dictation test which has been 
administered to arbitrarily exclude unwanted immigrants, The 
Australian immigration official may select the language to be em- 
ployed in the test. Canada excludes illiterates. New Zealand’s 
immigrants must have a knowledge of the English language. Read- 
ing or writing a European language or Yiddish is necessary in the 
Republic of South Africa. England, Brazil, Argentina and many 
other countries have no literacy limitations. 

Financial qualifications are set forth in many immigration laws. 
Under the laws of the United States an alien must establish to the 
satisfaction of a U.S. consul abroad and to immigration authorities 
upon arrival that he will not become a public charge. This is done 
by proof of his financial resources or by affidavits demonstrating 
that he will have employment, England, Australia and Canada 
have similar provisions excluding those who are likely to become 
public charges. The Republic of South Africa excludes those 
whose occupations are not needed. New Zealand authorities bar 
even British subjects by reason of economic conditions, Brazil can 
exclude immigrants who do not have sufficient funds. 

Physical and, in some cases, mental conditions are grounds of 
inadmissibility under the laws of many nations. This is based 
either upon the desire to bar diseased aliens from the country or 
to protect it against the entry of those who might not be able to 
support themselves. The United States, Australia, Canada, New 
Zealand and the Republic of South Africa exclude those with physi- 
cal or mental defects. Other countries merely bar those with 
physical, incurable or contagious disabilities. 

Persons with criminal records may be denied entrance to many 
countries. The United States forbids residence to those who have 
been convicted of a crime involving moral turpitude, except that a 
single so-called petty offense may be overlooked and criminal con- 
victions may be waived for those with close family ties where 
hardship would result. Foreign pardons are not recognized and 
there can be no waiver of narcotic offenses. Only serious crimes 
bar entry into England. Canada follows the moral-turpitude 
standard. New Zealand refuses criminals for two years after 
they have served a term of imprisonment for a serious crime. Con- 
viction for any serious crime is a barrier in the Republic of South 
Africa. Other countries and particularly those in South America 
merely require that a person present a police certificate revealing 
that he has not been convicted within a prescribed number of 
years. 

Immoral aliens, such as prostitutes and procurers, are specifically 
denied entrance by the United States, Canada and the Philippine 
Republic. Other countries do not specifically prohibit the entry of 
those classes but may do so under provisions authorizing them to 
bar undesirables. 

Subversives are denied entrance to the United States, Australia 
and Canada by provisions in their immigration laws excluding 
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aliens who are revolutionists, anarchists, members of the Com. 
munist party or otherwise disloyal. In New Zealand aliens over 15 
years of age are required to take an oath of allegiance. In the 
Republic of South Africa persons considered undesirable may Be 
excluded. In England, however, no alien is excluded by reason of 
political views. 

The United States requires aliens to secure passports from the 
country of their nationality (provision is made for waiver of this 
requirement in some cases) and visas, which are written permits 
signed by a U.S. consul. Failure to present these documents is a 
basis for exclusion. Australia, New Zealand and the Republic of 
South Africa prescribe that permits be secured for arriving immi- 
grants. Some countries, like Argentina, have agents stationed 
abroad to encourage and assist immigration. Others have immi- 
gration selection boards (Republic of South Africa) to determine 
to whom permits shall be issued. 

Rights and Duties of Aliens.—The right of asylum is recognized 
by many countries and is granted to aliens fleeing from political, 
racial or religious persecution in their countries of birth or citizen- 
ship. The United States will not grant permanent residence to 
aliens who are persecutees unless they can enter under its regular 
immigration laws. However, it will decline to deport an alien when 
it is established that he will be subject to physical persecution, 
(See also Asy.um, RIGHT oF.) 

The majority of the nations of the world do not require finger- 
printing or registration of aliens. All aliens who apply for perma- 
nent admission to the United States, and generally visitors coming 
to the United States for 30 days or more who are 14 years of age 
or more, are required to be registered at the time visas are issued 
to them abroad. All immigrants are required to be fingerprinted 
when they apply for visas. Fingerprinting, however, has been 
waived for visitors or tourists when they apply for visas, but they 
are required to be fingerprinted if they remain in the United States 
longer than one year. Every alien 18 years of age or older who is 
required to register must carry with him at all times his certificate 
of alien registration. Failure to do so may result in fine and im- 
prisonment. All aliens subject to registration who are in the 
United States on Jan. 1 of each year must notify the U.S. immi- 
gration and naturalization service of their current address before 
Feb. 1. They must also notify the service of each change of ad- 
dress within ten days following the date of such change. Aliens 
who are temporarily in the United States must send notification of 
their address every three months regardless of whether they have 
changed it. Aliens may be fined and imprisoned for failure to 
comply with the address requirements; moreover, unless the fail- 
ure was excusable or not willful, they may be deported. England 
requires aliens to register with the police after three months. In 
France aliens residing more than three months are required to se- 
cure written permission in the form of a carte de sejour. The 
U.S.S.R. requires registration with the police, who issue coe 
granting permission to reside. Similarly, the laws of Nationals 
China require aliens to register with the local police within F 
days after arrival and to obtain residence certificates. Failure 
register as an alien is a crime in Australia. MKH os 

Very few countries require aliens to serve in their military ie 
There are treaties which sometimes govern this situation. Hh i 
United States every male alien admitted for permanent resi fie 
who is between the age of 184 and 26 is subject to military service 
Visitors of this age group who are in the country for more a 
a year are likewise required to serve, but may be erop al 
claim of alienage which forever debars them from citizenship 

rmanent residence. i 
Alie admitted to the United States for permanent residenti Ki 
authorized under the immigration laws to engage in any acta 
However, some state laws require U.S. citizenship as a preset 
to practising certain professions such as law, medicinan Seay 
or engineering. Generally, U.S. citizenship is required ok per- 
positions in federal and state governments. Visitors are one the 
mitted to engage in employment in the United States wil A 
permission of the immigration and naturalization E as 
may own real estate and other property and are permitte Canada, 
to the courts. They do not have the right to vote. 
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domiciled aliens are accorded all the civil rights of citizens 

the right to vote or hold public office. In New Zealand seis may 
acquire both real and personal property and may even vote in 
municipal elections. In the Republic of South Africa, Asians may 
not acquire immovable property in certain parts of the country, 
Foreigners generally enjoy the same civil rights as citizens in Ar- 
gentina but are restricted in the practice of certain professions. 
Brazil assures aliens of equality with Brazilians in the enjoyment 
of civil rights but restricts them in the exercise of certain profes- 
sions and businesses. In France, in the absence of treaty rights, an 
alien who desires to engage in business must secure permission in 
the form of a carte d'identité, and one desiring to work secures 
a carte de travail. (See also ALEN.) 

Deportation.—Deportation laws contain wide variations. It has 
been estimated that there are 700 different grounds for deporting 
or expelling aliens from the United States. Aliens who enter il- 
legally, who overstay their visits, become public charges, commit 
crimes involving moral turpitude, engage in immoral conduct or 
who are considered subversive may be deported. Except for those 
who become public charges, an alien may be deported no matter 
how long he has been a resident of the United States. He secures 
a hearing and may appeal to the board of immigration appeals in 
the department of justice and to the courts. In England, where 
an alien is tried for a crime for which imprisonment may be im- 
posed, the court can impose deportation in addition or in lieu of 
the criminal sentence, In Canada aliens who enter illegally or 
overstay a visit, become connected with prostitution, are convicted 
of criminal offenses, become public charges, inmates of an insane 
asylum or of a public charitable institution, or are considered sub- 
versive, are subject to deportation. A hearing is held with an ap- 
peal to the minister of mines and resources. Aliens who enter 
legally as landed immigrants and remain in Canada for five years 
may not be deported except for subversive grounds. In Australia 
an alien may not be deported after he has maintained a residence 
of three years. In some countries, such as Peru, an alien’s admis- 
sion for permanent residence exempts him from deportation. In 
Brazil, aliens who are married to citizens and who are responsible 
for the support of citizen children may not be deported. In some 
countries deportation is limited to aliens who enter illegally or who 
enter as transients. Others generally exempt from deportation 
are aliens who have maintained a residence of five years. (See also 
DEPORTATION AND EXILE.) 

Citizenship —In the United States an alien who is 18 years of 
age, has been lawfully admitted for permanent residence, has been 
physically present in the United States for five years, is able to 
read, write and speak words in ordinary usage in the English lan- 
guage, has knowledge and understanding of the fundamentals of 
history and of the principles and form of government of the United 
States, is loyal to the United States and willing to bear arms when 
required by law, has not claimed draft exemption as an alien and 
is of good moral character may become a citizen. For those mar- 
ried to a U.S, citizen, the period of physical presence is reduced 
to three years. In Argentina residence of two years is required, 
and in the case of persons married to a citizen the residence period 
is waived. In England the period of residence is five years, in 
Australia and Canada it is five, in the Republic of South Africa it 
is six and in New Zealand it is seven. Canada requires an ade- 
quate knowledge of French or English, and the Republic of South 
Africa prescribes ability to read and write English or Afrikaans. 
In England, knowledge of the language is a prerequisite. Other 
countries make no such requirement. The age limits vary from 
18 to 21, Some demand proof of good moral character, others 
have no such specification. Only the United States bars aliens from 
citizenship who have claimed draft exemption. See CirZENsHIP; 
NATURALIZATION Laws; see also references under “Immigration 
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of Private Law, Compilation of Laws on the Legal Status of Aliens, 
United Nations Secretariat (1953); Milton R, Konvitz, The Alien and 
the Asiatic in American Law (1946), Civil Rights in Immigration 
(1953) ; Norman R, MacKenzie, Legal Status of Aliens in Pacific For- 
eign Countries (1937) i Charles Recht, The Right of Asylum; Study on 
Expulsion of Immigrants (1955); Jack Wasserman, Immigration Law 
and Practice (1961), 


For annual statistics on quota and other immigrants, registrations 
and deportations, see the article “Immigration and Naturalization” in 
the Britannica Book of the Year. (Jx. W.) 

IMMIN a seaport in the Parts of Lindsey, Lincoln- 
shire, Eng., lies on the southern shore of the Humber estuary, 
5 mi. N.W. of Grimsby along the shore and 10 mi. by road, Pop. 
(1963 est.) 4,000, The docks (with graving dock) have a water 
area of 45 ac. with 9,097 ft. of quays and berthage. The port was 
built there (1906-12) because the deep water enabled vessels to en- 
ter and leave unaided at all levels of the tide, The principal imports 
are oil and petroleum, iron ore for Scunthorpe’s steel mills, pyrites, 
ilmenite and sulfur for factories on the Humber bank, and timber 
and pitwood, Chemical fertilizers, manufactured iron and steel 
products and building and road materials are important cargoes 
exported. There are two coaling appliances, each of which can 
ship up to 1,350 tons an hour but the export coal trade has declined. 
A granite monument, erected in 1925 by the Anglo-American so- 
ciety at South Killingholme haven (near the old Immingham 
creek), marks the place where the Pilgrim Fathers embarked for 
Holland in 1609. (F. T, Ba.) 

IMMORTALITY. The term “immortal” has been used in a 
wide general sense for everlasting, as in such statements that the 
writings of Plato, the plays of Shakespeare, the music of Mozart, 
are immortal. But in its chief use the term “immortality” has 
had reference to a continuity of men’s spiritual existence after the 
death of their bodies. “This article is limited to that conception, 
which is of course quite distinct from that of the resurrection of 
the body. 

The earlier anthropologists, as Sir E. B, Tylor and Sir James 
Frazer, assembled convincing evidence that the belief in a future 
life was widespread in the regions of primitive culture, Among 
most peoples the belief has continued through the centuries, But 
the nature of future existence has been conceived in very different 
ways, As Tylor showed, in the earliest known times there was lit- 
tle, often no, ethical relation between conduct on earth and the life 
beyond. M. Jastrow wrote of “the almost complete absence of all 
ethical considerations in connection with the dead” in ancient Bab- 
ylonia and Assyria, Motodri, an 18th-century Japanese thinker, 
said that “Hades is a land beneath the earth, whither, when they 
die, all men go, mean and noble, virtuous and wicked, without dis- 
tinction.” In some regions it came to be declared that warriors 
who died in battle went to a place of happiness, Later, there was 
a general development of the ethical idea that the afterlife would 
be one of rewards and punishments for conduct on earth. So in 
ancient Egypt at death the individual was represented as coming 
before judges as to that conduct, The Persian followers of Zoro- 
aster accepted the notion of Chinvat, a bridge to be crossed after 
death, broad for the righteous, narrow for the wicked who fell from 
it into hell. In India, the steps upward—or downward—in the 
series of future incarnated lives have been (and still are) regarded 
as consequences of conduct and attitudes in the actual present life. 
The idea of future rewards and punishments dominated many 
Christians in the middle ages and is held today by many Christians 
of all denominations. In contrast many contemporary secular 
thinkers maintain that the morally good is to be sought for itself, 
and evil shunned on its own account, irrespective of any belief in 

uture life. 3 
i ct the belief in immortality has been widespread through his- 
tory is no proof of its truth. It may be a superstition that arose 
from dreams or other natural experiences. Thus, the question of 
its validity has been raised philosophically from the earliest times 
that men came to intelligent reflection. In the Hindu Katha- 
Upanishad, Naciketas says: “This doubt there is about a man de- 
parted—some say: He is; some: He does not exist. Of this would 
I know.” The Upanishads, the basis of most philosophy in India, 
are predominantly a discussion of the nature of man and his ulti- 
mate destiny. Immortality was one of the chief problems of 
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Plato’s thought. With the contention that reality, as such, is fun- 
damentally spiritual, he tried to prove immortality, maintaining 
that nothing could destroy the soul.. Aristotle conceived reason as 
eternal, but did not defend personal immortality as he thought 
the soul could not exist disembodied. The Epicureans, from a 
materialistic standpoint, held that there is no consciousness after 
death, and thus it is not to be feared. The Stoics mostly con- 
sidered that it is the rational universe as a whole that persists. In- 
dividual men, as Marcus Aurelius wrote, simply have their allotted 
periods in the drama of existence. However, Cicero (see below) 
finally accepted personal immortality, Augustine, following Neo- 
platonism, regarded men’s souls as being in essence eternal. The 
Muslim philosopher Avicenna declared the soul immortal, but his 
coreligionist Averroes, keeping closer to Aristotle, accepted the 
eternity only of universal reason, Albertus Magnus defended 
immortality on the ground that the soul, in itself a cause, is an in- 
dependent reality. Johannes Scotus Erigena contended that per- 
sonal immortality cannot be proved or disproved by reason. 
Spinoza, taking God as ultimate reality, as a whole maintained his 
eternity, but not the immortality of individual persons within him. 
Leibniz contended that reality is constituted of spiritual monads. 
Men, as finite monads, not capable of origination by composition, 
are created by God. He could also annihilate them. However, in 
that he has planted in men a striving for spiritual perfection there 
may be faith that he will ensure their continued existence giving 
them the possibility to achieve it. Kant, admitting that the soul 
cannot cease by disintegration suggested that it might end by the 
loss of its own power. Immortality cannot be demonstrated by 
pure reason, but it may be believed as a postulate of morality. 
Holiness, “the perfect accordance of the will with the moral law,” 
demands endless progress “only possible oh the supposition of an 
endless duration of the existence and personality of the same ra- 
tional being (which is called the immortality of the soul).” Joseph 
Butler, insisting that probability is the guide to life, urged, on ethi- 
cal grounds similar to those of Kant, that immortality should be 
accepted as probable, Hegel’s philosophy has been interpreted by 
some as pointing to a cessation of finite individualities in the abso- 
lute, and by others as pointing to their persistence as constituents 
of the absolute. Schopenhauer conceived ultimate redemption 
from the misery of life as a lapse from conscious personality into 
the unconscious universal will. The foregoing illustrates the chief 
positions held in philosophical treatments. After 1925 there was 
little philosophical discussion of the problem. There was a wide- 
spread impression that no conclusions could be reached concerning 
it and its consideration might be avoided. W. E. Hocking chal- 
lenged this attitude as an “idleness of mind.” 

Any form of spiritual continuity has been rejected by some 
thinkers on the basis of an assumption that all is physical. Few 
philosophers in the occident or the orient have adopted a definite 
materialism. In the 20th century it was most widespread among 
Marxists, who found in it a ground for rejection of the belief in 
immortality, taken to be promulgated by priests and others to ex- 
ploit the masses of the world. Some contemporary thinkers, dis- 
carding the term materialism for naturalism, treated man as part 
of nature. Though their position was metaphysically indefinite, 
they endeavoured to describe human psychical life without the 
admission of a spiritual soul or a spiritual deity. Gilbert Ryle 
describes the soul as a ghost. Corliss Lamont considers immor- 
tality an illusion, probably a delusion. The fundamental difficulty 
that should be regarded as definitely ruling out materialism and 
all forms of contemporary naturalism is that it is impossible to 
describe the difference between truths and errors in terms of physi- 
cal processes. In dismissing the soul as a ghost, Ryle gives no 
satisfactory account of himself as the thinker of his own theories. 
Lamont similarly ignores the being who distinguishes between 
realities and illusions. The contention that we do not know how 
a spiritual mind and a material body may interact is met by the 
reply that we do not know kow one material body may affect an- 
other. The ultimate problem in both is that of change. Changes 
have to be accepted; they cannot be explained in terms of the 
changeless. From the standpoints of science and philosophy the 
position in the second half of the 20th century was not funda- 
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mentally different from what it was for William James in 1995: 
that the relations of mind and body may be described in terms of 
the interactions of a spiritual being and a physical organism, But 
even if the soul is different from the body, they are so intimatel 

related that it is extremely difficult to conceive of the Conima 
of a bodyless soul. This difficulty has been in part met, especially 
in the orient by the doctrine of reincarnation, and in the occident 
among Christians with the belief that the soul will have a spiritual 
body. 

In contrast with materialism and naturalism is the theory that 
reality is ultimately one universal spirit and individual human 
beings only transitory manifestations of it. Though the one spirit 
is called eternal, human beings are not to expect personal immor- 
tality. The fundamental difficulty of this theory is that both 
truths and errors are manifestations of the one spirit, who alone 
is their ultimate thinker. The spirit, the absolute, is in a condition 
of self-contradiction. The conflicts of good and evil are within it, 
There is no escape from the difficulty by calling the contradictions 
and conflicts mere appearances, for the appearances must be in the 
absolute as they appear. 

Discussions of immortality have frequently been obscured by 
the contention that what men seek is the “eternal.” Rudolf 
Eucken spoke of immortality as experiencing the eternal “in the 
midst of time.” W. R. Inge interpreted it as a participation in 
eternal values and seemed to have a contempt for the idea of a 
future life for individual minds. The two conceptions of eternity, 
(1) that it is a now inclusive of all the past, the present and the 
future; and (2) that it is something in itself timeless or transcend- 
ing time, are products of abstract reflection, It cannot be said 
that men have any experience of either. For those other than the 
few philosophers and theologians who use these conceptions, im- 
mortality normally means temporal personal continuity, But 
within the now of this life and the future of a next one, the re- 
ligious mind may have an enduring communion with an everliving 
God that may give a satisfaction greater than that in values that 
may not persist. That may be what is sometimes called, indefi- 
nitely, an experience of the eternal. y 

It has frequently been argued that there is a universal desire 
for personal immortality—as though instinctive, involving its even- 
tual satisfaction, But Sir William Osler, with wide experience of 
persons near to death, declared that one minority of them ardently 
desired a future life, another minority hoped for final extinction, 
and the majority appeared indifferent. The scientist Elie Metch- 
nikoff, after a critical examination of the philosophical and religious 
arguments for immortality, argued that the discontent of men 1s 
due to their failure to obtain complete satisfaction of their natural 
impulses. If they could live to a ripe old age and attain that satis- 
faction they would accept death as the natural end of life. „Such 
longevity and satisfaction may eventually be achieved by science, 
and then all desire for immortality would cease. But, as Shake- 
speare suggested in Hamlet’s soliloquy, there may be a future life 
whether we desire it or not. 

In some ancient literatures there are stories of reappearances 
of and communications with the dead. In modern times there 
have been attempts to investigate scientifically such alleged phe- 
nomena. (See Psycricat RESEARCH.) Communications a 
been supposed to be received by writing on a planchette, by knoe 
made by a moving table, and through mediums; i.e., persons ied 
credited with special capacities for transmission of communi b 
tions, usually in states of trance. After World War I, many w 
had lost loved ones in the war resorted to persons claiming a in 
mediums. A number of eminent persons avowed their ja 
this kind of phenomena. Popular interest soon ceased, howev®t, 
probably in the main because the messages supposed receive“ m- 
little, if any, significance. The research into the alleged pare 
ena came to be limited chiefly to a few whose interest is ™ 
intellectual than emotional. There were no signs Of | 
ble interest in such mediums among the general public after 
War II. ke hu- 

It is seriously doubted whether scientific methods can rate to 
man life as satisfactory as Metchnikoff imagined. Accor dation 
some scientists changing conditions may lead to the degra 
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and eventual cessation of terrestrial human life. Most followers 
of naturalism, like Metchnikoff, do not take adequately into ac- 
count the character of men’s ethical aspirations. Some theists 
would maintain that nature is not intended to give men complete 
satisfaction. The ethical argument has always been recognized as 
one of the strongest in justification of belief in personal immor- 
tality. It is frustrating that mankind, having developed so far 
intellectually, aesthetically, morally and religiously, should end 
entirely with death. Cicero expressed such a conviction in his 
Tusculan Disputations: “For we are not born or created idly or 
fortuitously; but doubtless there is some power which takes 
thought for the race of men, and which was not likely to create and 
foster what—when it had accomplished all its toils—would sink 
into everlasting misery in death.” So Hastings Rashdall wrote in 
1907: “Only if we suppose that the present life of human beings 
has an end which lies in part beyond the limits of the present 
natural order, in so far as that order is accessible to present human 
observation, can we find a rational meaning and explanation for 
human life as we know it; and by far the most natural and in- 
telligible form of such a world-end is the belief in Immortality for 
the individual souls who have lived there.” 

There is a fundamental ethical implication in the belief in a 
series of reincarnations—a belief common to all the indigenous 
religions of India—Hinduism, Jainism, Buddhism and, in part, 
Sikhism, That belief is inseparably associated with the so-called 
law of karma (g.v.), which is taken as axiomatic. According to 
that law, the consequences of one’s attitudes and conduct follow 
as inevitably as effects follow causes in the physical world. The 
conditions into which an individual is born into this world depend 
on his conduct in previous lives. He looks forward to a sequence 
of future lives, By his spiritual efforts in them he may progress 
toward ultimate bliss. Under the influence of philosophical 
thinkers different conceptions of that final goal have been de- 
veloped. In popular religion, and in some philosophies like those 
of Ramanuja and Madhava Acharya, the individual is believed to 
retain what in the occident is called his particular personality. He 
is to achieve infinity in harmonious relations with God and all 
others, In other philosophies, as in that of Shankara, the final goal 
is conceived as consciousness of complete identity with the One 
Reality: in short, it is pantheistic as previously discussed. It may 
be asked how belief in reincarnation is justified. It seems to offer 
an explanation of the inequalities into which men are born. But it 
is also declared that in states of trance the religious devotee may 
recall experiences of past lives. It is impossible to discover if such 
claims are true. What is asserted to be from past lives may be due 
to a play of imagination with reference to otherwise forgotten or 
similar experiences in this life. The belief in reincarnation has 
been held by only a few occidental thinkers. There are sugges- 
tions of it in the works of Plato, and it was accepted by the Cam- 
bridge philosopher John McTaggart. (See METEMPSYCHOSIS.) 

The profoundly religious have a faith in immortality which isa 
firm conviction affecting their outlook on life. Though, in the 
use of the term hope, there may be at times the suggestion. ofa 
possible doubt, the faith is more than the acceptance of an intel- 
lectual hypothesis. It is a fact of history that the idea of immor- 
tality has been sustained within the religions. The one firm basis 
for the belief has been, and is, in religious experience, 1n the soul’s 
immediate communion with God. He must know whether men 
are immortal, and may bring a conviction of it to individuals, 
when they are truly ready to receive it. If God creates selves at 
the beginning of their terrestrial lives, he may sustain in future 
lives either all (universal immortality) or only those who merit 
continuance (conditional immortality). This religious basis for 
belief in immortality is accepted by most Christian thinkers to- 
day, with the admission that adherents to other religions may 
experience it. However, traditionally orthodox theologians have 
maintained—and many still maintain—that certainty of a future 
life was given to men by Jesus. He promised the robber crucified 
with him that he should go to paradise. More important, he mani- 
fested a future life by his resurrection and ascension. This view is 
bound up with doctrines as to Jesus Christ that philosophy can 
neither prove nor disprove, and with accounts of events as to the 
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truth or falsity of which historians seem unable to give a certain 
decision. It is interesting to note that the philosopher A. E, Taylor 
accepted the traditional Christian view. He contended that all 
rests on belief that Jesus was God-incarnate, divine and human, 
“To whittle away either his divinity or his humanity is to surrender 
the very ground of all our hopes.” 

The contemporary neglect of philosophical consideration of hu- 
man immortality has'adverse effects on the philosophy of history. 
A door must be eitheropen or shut. Those who do not definitely 
accept the belief in immortality think, act, and write as though 
they explicitly reject it, even if occasionally they admit doubts. 
The two attitudes involve important differences for philosophy of 
history. If there is an open door to future lives for individuals 
there may be significance in terrestrial history with reference to a 
nonterrestrial future. The religions maintain that there is, Their 
implied or expressed philosophies of history are affected by it. 
With the implication that there is no such open door, the sig- 
nificance of history is treated by many contemporary historians 
and philosophers as being entirely terrestrial. The Marxist theory 
of history is of that type. For philosophy of history the problem 
of human immortality needs to be seriously discussed. 

Some modern humanists contend that belief in immortality 
takes attention from and reduces efforts for the goods of the pres- 
ent life, It did that in'some periods in the past, and may still do 
so for a few individuals. Religious teachers now insist that God 
has put mankind into this life and the best is to be done for the 
fulfillment of its duties and the enjoyment of its possibilities. 
Faith in immortality has given men a wider vision. Some of the 
greatest sacrifices for mankind have been made by men with that 
faith. 

Brsrrocrarny.—E, Metehnikoff, The Nature of Man (1903); W. G. 
Aston, Shinto (1905); W. Osler, Science and Immortality (1904); W. 
Windelband, History of Philosophy, (1899); M. Jastrow, Religion 
of Babylonia and Assyria (1911); F. von Hiigel, Eternal Life 
(1912); A. Seth Pringle-Pattison, The Idea of Immortality (1922); 
J. G. Frazer, Man, God, and Immortality (1927) and The Belief 
in Immortality and the Worship of the Dead (1913 et seq.); E. B. 
Tylor, Primitive Culture (1929); J. S. Bixler, Immortality and the 
Present Mood (1931); J. Baillie, And the Life Everlasting (1933) ; 
C. Lamont, The Illusion of Immortality (1935); A. E. Taylor, The 
Christian Hope of Immortality (1938); C. J. Shebbeare, The Prob- 
lem of the Future Life (1939); W. E. Hocking, The Immortality of 
Man (1945); C. A. Alington, The Life Everlasting (1947); G. Ryle, 
The Concept of Mind (1949) ; C. J. Ducasse, Nature, Mind, and Death 
(1951); A. G. Widgery, What is Religion? (1953). (A. G. W.) 

IMMUNITY, in law, denotes exemption or freedom from 
liability. ? ‘ 

Legislative immunity is affirmed in England in the Bill of Rights 
(1689), which established the inviolability of the persons of mem- 
bers of parliament and provided that no member of parliament 
might be questioned in any other place for statements made in 
parliamentary debate (see PARLIAMENT: The Two Houses of Par- 
liament). The constitution of the United States contains a similar 
provision (art. 1, sec. 6). English and U.S. practice limits legis- 
lative immunity primarily to civil action; a member of the legis- 
lature is subject to process, although not to arrest. 

French law and practice, dating from 1790, prohibits arrest of 
a member of the legislature during a session without authorization 
by his chamber. This practice prevails in many other nations; e.g., 
Belgium, Switzerland, Italy, Spain and Japan. ; ; 

Diplomatic immunity is firmly established in international Jaw 
and in domestic legislation and customarily covers: inviolability 
of the person of a diplomatic representative; exemption from local 
jurisdiction, both civil and criminal; exemption from taxation; im- 
munity of places of office and residence; freedom of communica- 
tion; and freedom of religious worship. The same courtesies are 
commonly extended to ad hoc representatives, such as United Na- 
tions delegates. (See ConsuL: Privilege ; Dirtomacy: Diplomatic 
Lai enjoyed by the British sovereign and other heads 
of state are described in the articles PREROGATIVE} EXTERRITORI- 
arry. For the immunities or privileges relating to the a en 
of evidence, such as the privilege against self incrimination, git 
privileges and professional confidences, see Evmexce: Privilege 
and Public Policy. See also PRIVILEGE. (F. H. He.) 
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IMMUNITY AND IMMUNIZATION. In medicine, im- 
munity is defined as a state of lessened liability to injury by 
microorganisms and by certain complex poisons formed by ani- 
mals and plants. An animal that recovers from a disease caused 
by a microorganism is at the time of recovery immune; the in- 
vading microorganism has been present in the body in force and, 
though it may not have been destroyed completely, is incapable 
for the time of doing further harm. . Immunity is not, therefore, 
a constant state of freedom from the risk of disease but is a state 
of defense that may rise to a peak in response to an attack and 
may lapse at other times. 

There are several types of immunity. The type that excites 
most interest is the long-lasting immunity that follows attacks of 
certain diseases. It is rare that a person, however much exposed 
to infection, gets a second attack of those fevers—e.g., smallpox, 
chicken pox, measles, mumps—that are caused by viruses, or of 
typhoid fever and diphtheria, which are caused by bacteria. This 
immunity is specific: for example, an attack of measles protects 
against measles but not against chicken pox. The methods of this 
specific protection involve reactions with relatively simple con- 
stituents of the microorganisms that resemble reactions used in 
dealing with other foreign substances. These reactions are called 
immune reactions, although they may have nothing to do with 
protection and the foreign substances involved may be harm- 

less, 

The physics and chemistry of such reactions have been studied, 
free from the complicating secondary reactions that occur in a liv- 
ing animal, and the substances taking part can be isolated and 
measured. The terminology used in discussions of immunity is 
very largely that developed in the early studies of protection of 
animals against harmful substances; but the meanings of the 
words and modes of thought that are used in the discussion of pro- 
tection are largely derived in turh from these studies of simpler 
reactions, 

Many nonmedical uses of the antigen-antibody reactions were 
developed after World War II. The reactions described in this 
article between antigen and antibody are the prototype of reac- 
tions between large molecules and are of much interest to physicists 
and chemists interested in this field. In addition, they are the 
most specific methods known for identifying different proteins and 
are used for this purpose by biologists. 

The process of stimulating immunity in an individual through 
the use of vaccines or other antigens is called immunization. Ex- 
cellent results have been obtained through the use of immunizing 
agents against diphtheria, tetanus, whooping cough, yellow fever 
and smallpox; good results are produced in poliomyelitis, influenza, 
typhus, Rocky Mountain spotted fever, equine and Japanese en- 
cephalitis and typhoid fever; and poor or no results are recorded 
in bacillary dysentery, cholera, scrub typhus and infectious hepa- 
titis. 

For supplemental information on immunity and immunization 
the reader should consult the separate articles on the various dis- 
eases (€.g., MEASLES AND GERMAN MEASLES; PoLioMYELITIs) and 
the following general articles; ALLERGY AND ANAPHYLAXIS: Allergy 
and Immunity; BACTERIAL AND INFECTIOUS DISEASES: Virulence 
and Immunity; Bioop: Individuality of Human Blood; Epwemi- 
oLocy: Human Host-Parasite Interaction; PARASITOLOGY: Host- 
Endoparasite Relationships ; Prevention of Disease; PATHOLOGY: 
Immunity; Proteins: Proteins and Immunity; SERUM THERAPY; 
TRANSPLANTS, TISSUE AND ORGAN; VACCINE THERAPY; VIRUSES: 
Immunization, Interference, and Chemotherapy. 

This article is divided into the following main sections: 

I. Immune Reactions 
1. The Precipitin Reaction 
2. Antigens and Antibodies 
3. The Mechanism of the Precipitin Reaction 
4. More Complex Immune Reactions 
5. The Common Basis of Immune Reactions 
6. Antibodies: Properties and Formation 
Il. Defense 
1.,Defense Against Invasion 
2. Course After Invasion 
3. Course of a Generalized Infection in the Blood 
4, Immunity to Virus Infections 


IMMUNIZATION 


5. The Importance of Antibodies in Defense 
6. Natural Immunity 

III. The Influence of Extraneous Factors 
1, Nutrition 
2. Cold and Injury 

IV. Hypersensitivity 

V. Transplantation Immunity 

VI. Prophylactic Production of Active Immunity 
1. Types of Antigens and Vaccines 

. Manufacture of Toxoid 

. Need for Boosters 

. Combinations of Antigens 

. Noninjection Methods 

. Evaluation Procedures 
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I. IMMUNE REACTIONS 


1. The Precipitin Reaction.—The nature of these reactions 
is best illustrated by an example. If crystalline albumin prepared 
from chicken eggs is injected into a rabbit, a new or modified glob- 
ulin begins to appear in the blood serum of the rabbit in about a 
week. If the injections are repeated the amount of such globulin 
increases. This globulin is called a precipitin; in solution it has 
the characteristic property of forming a precipitate when mixed 
with a solution of chicken egg albumin, The most remarkable 
feature of this reaction is its specificity, A solution of the precipi- 
tin forms a precipitate with albumin from the eggs of related birds; 
the amount of precipitate depends on the closeness of the relation, 
The amount formed with turkey egg albumin is only about one- 
half, and that formed with duck egg albumin one-sixth, of the 
amount formed with chicken egg albumin. No precipitate is 
formed with other proteins, even with the serum albumin of a 
chicken. 

Other animals besides rabbits can be used and other pro- 
teins will stimulate the formation of precipitins when injected. 
Thus, injection of albumin fromshorse blood serum will lead to 
the formation of a precipitin that will form a precipitate with horse 
serum albumin, a considerably smaller precipitate with ox serum al- 
bumin but none with any kind of egg albumin. 

2. Antigens and Antibodies.—Precipitins are typical exam- 
ples of the substances called antibodies (in the strict sense of the 
word). The proteins that are injected are examples of antigens; 
that is, of foreign substances that, when introduced into the body 
of an animal, stimulate the formation of antibodies that react in 
some observable way with the antigen, The animals are said to 
be immunized with the antigen although egg albumin is not ab 
initio poisonous to a rabbit while it may, as will be shown later, 
become harmful as a direct result of immunization. 

In carrying out reactions between antigen and antibody, the 
whole serum is used, as a rule, without any attempt to isolate the 
reacting antibody; a serum containing antibody is called an anti- 
serum. > 

Most antigens are proteins or contain proteins as an essential 
part. Proteins are split up by the digestive enzymes 1m the in- 
testine into their constituent amino acids and lose all their specific 
characters, For this reason antigens are, as a rule, relatively anr 
effective if given by mouth: they must be injected. But in some 
instances small amounts of partially digested protein may e 
absorbed and may stimulate the formation of sufficient antibody 
to be detectable by the more delicate’ reactions. 

3. The Mechanism of the Precipitin Reaction.—Shottly 
after the precipitin reaction was discovered, it was shown that rela- 
tively crude chemical changes in a protein would change its speci- 
ficity. During World War I Karl Landsteiner introduced a meth : 
of attaching chemical groups to proteins, forming azoproles 
The nature of such attached groups, which are called determinan! 
groups, can be varied almost at will. These azoproteins can se ae 
as antigens for immunizing rabbits. The antiserums obtained w al 
form a precipitate with any protein to which the same cher SE 
groups have been attached; they will also: form smaller bee K 
tates with proteins containing determinant groups whose oN 
tion and structure closely resemble those in the original Ce 
but they will form no precipitate with proteins containing atl 
minant groups that do not closely resemble those of the ae 
antigen. It has been possible to correlate the antigenic sirus 
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with antigenic specificity in relatively few natural, unmodified pro- 
teins, but the composition and structure of some of the gumlike 
antigens of bacteria are known. The capsules of the different types 
of pneumococci are made of gums of different compositions. Each 
of these type-specific gums forms a precipitate with the serum of 
an animal that has been immunized with pneumococci of the type 
from which the gum was derived. The specificity of these gums 
depends on the structure and composition of the gums exactly as 
specificity of the azoproteins depends on the composition and struc- 
ture of their determinant groups. In some cases the antiserums 
formed by immunization with pneumococci of one type will form 
precipitates with gums derived from pneumococci of another type 
or with unrelated bacteria; these “cross reactions” are caused by 
common features in the compositions of the gums of the pneumo- 
cocci used for immunization and of the other gums with which 
they form precipitates. It may be inferred that the specificity of 
all antigen-antibody reactions is determined by special composi- 
tion and structure of certain groups in the antigen. 

Specific Combination —By Landsteiner’s method it was shown 
that the remarkable specificity of the reaction between antigen and 
antibody lies in the combination between antibody and the deter- 
minant groups of the antigen. For many antigens, the determinant 
group can be obtained in ‘relatively simple compounds that are 
called partial antigens or haptenes. These haptenes do not stimu- 
late antibody formation. but they do play a major role in deter- 
mining the specificity of the antibody. Some show a visible 
reaction with the antibody and some do not. All, however, can 
react with the antibody to specifically block the reaction between 
the immunizing antigen and antibody. 

Precipitation—A molecule of antigen may have several de- 
terminant groups and a molecule of precipitin probably has two 
combining sites. Large aggregates can be built up in which each 
molecule of antigen is linked to several molecules of antibody, 
whereas haptenes with only one determinant group cannot link two 
antibody molecules and therefore cannot build such aggregates. A 
change in physical properties that reduces solubility in water fol- 
lows this aggregation of antigen and antibody; like other insoluble 
substances the aggregates form precipitates. 

4. More Complex Immune Reactions.—A series of other 
specific reactions, which have a more obvious connection with im- 
munity in the ordinary sense of the word, depends on a mechanism 
that is exactly similar to that of the precipitin reaction. 

Agglutination—In this type of reaction an antiserum causes a 
suspension of small particles coated with antigen to run together 
into clumps; this clumping is called agglutination and the reacting 
antibody is an agglutinin. Antiserums prepared by immunizing 
with a single substance, egg albumin for example, will agglutinate 
particles that have this substance on their surfaces. Most com- 
monly the antiserums are produced by immunizing with a suspen- 
sion of cells, such as bacteria or red blood corpuscles, that are 
relatively complex structures. In this case the substances that 
stimulate the formation of antibodies are constituents of the 
cells injected. 

Complement.—Certain constituents of blood serum are grouped 
together under the name complement. -Until recently comple- 
ment was known solely by its actions. It is absorbed by the com- 
plexes formed by most antigens and antibodies; for example, by 
the aggregates formed by a protein antigen and the corresponding 
Precipitin or by cells and the corresponding agglutinin. 

Lysis —The complement absorbed has a further action on cells, 
such as red blood corpuscles and certain bacteria, that have com- 
bined with antibodies. The surface membranes of the cells are so 
changed that substances retained in normal cells diffuse out. 
phis process is called lysis and the antibodies involved are then 
ysins. 

The substances that act as complement are not specific in their 
action; the same complement will co-operate with the appropriate 
antibody in the lysis of bacteria and of the red blood corpuscles 
of various species of animals. Nor is the amount of complement 
in serum changed by immunization, The absorption of comple- 
Ment is the basis of such tests as the Wassermann reaction. 
Complement is absorbed by the compound formed by the syphilitic 
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antibody and Wassermann antigen; the removal of this comple- 
ment from the solution in which the reaction is carried out is 
demonstrated by the fact that it is no longer available for the lysis 
of red blood corpuscles that have been treated with an antiserum 
to the same red blood corpuscles. 

Phagocytosis: Opsonins —Certain cells of the body can surround 
or ingest foreign material with which they come in contact; this is 
called phagocytosis (g.v.). The chief phagocytes of the body are 
the polymorphonuclear leukocytes of the blood and the fixed and 
free macrophages in various tissues, such as the spleen, liver and 
lungs. The polymorphonuclear leukocytes function as a first line 
of phagocytic defense. They are, however, short-lived cells and 
cannot measure up to the macrophages, which are not only more 
phagocytic but also are long lived, can proliferate and have varying 
degrees of capacity to develop into other types of cells active in 
defense, 

Cells that normally resist phagocytosis are ingested much more 
readily after they have been treated with the serum of an 
animal that has been immunized with the cells in question. This 
change is caused by the combination of antibody with antigen on 
the surface of the cell and by a subsequent change in the physical 
properties. Bacteria that have been treated with specific antiserum 
are ingested more rapidly than untreated bacteria. Normal serum 
has the same ability but to a much smaller degree. Sir Almroth 
Edward Wright called these substances, which make bacteria more 
suitable for ingestion by leukocytes, opsonins or appetizers. The 
serum can be said to opsonize the bacteria. Opsonins in antisera 
are typical antibodies, There is no general agreement on the na- 
ture of the opsonizing factors in normal serum or on the action of 
complement alone or as an accessory factor during immune opsonic 
action. 

Anaphylaxis —Injection of a small amount of a protein, such as 
egg albumin, of the order of one milligram or less into a guinea pig 
has no apparent effect. However, a second injection of the same 
protein after a latent period of about eight days will be followed 
within a minute by the first signs of a violent shock, of which the 
most conspicuous feature is contraction of the muscles that con- 
strict the small air passages of the lungs, similar to that in human 
asthma. If the shock is sufficiently severe the guinea pig dies in 
less than half an hour. The amount required to sensitize guinea 
pigs is remarkably small; the limit is of the order of one ten- 
thousandth milligram and the amount commonly used is about 
one milligram. Hypersensitivity reaches a peak in about three 
weeks after the sensitizing dose and remains sufficient for a second 
dose to produce a fatal shock for about six months; possibly the 
guinea pig remains somewhat sensitive for its whole life. A guinea 
pig may be desensitized, in that shock will not occur, either by 
surviving the second injection or by being given a very small 
amount of the specific protein. 

The condition of hypersensitivity is called anaphylaxis. It can 
be produced in other animals, although larger doses are needed and 
the shock may take a different form. The hypersensitiveness is 
caused by the presence of antibodies, for an animal can be sensi- 
tized by injection of antiserum derived from another animal; 
hypersensitiveness induced in this way is called passive anaphy- 
laxis, However, the shock that follows an injection of antigen into 
an animal that has been sensitized passively is not caused by re- 
action between antigen and antibody circulating in the blood. 
There is a latent period after the injection of the antiserum during 
which injection of a dose of antigen will not cause a shock; during 
this period antibodies become fixed to cells of the tissues. After 
the latent period, organs that have been isolated and freed from 
blood by transfusion will react by contracting on treatment with 
the antigen. This reaction, again, is specific: the contraction oc- 
curs only on addition of the antigen that was used for preparing 
the immune serum. 

It might well be supposed that the aggregation of antigen and 
antibody on the surface of cells would be enough to account for 
anaphylactic shock. However, histamine produces symptoms very 
similar to those of anaphylactic shock; there is evidence that his- 
tamine or a substance resembling it is released from the tissues 
when antigen and antibody react and that it is this substance that 
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produces reactions, such as the contraction of the muscles of the 
small air passages. 

Neutralization of Toxins—The reactions hitherto considered 
have not involved protection against a harmful substance. Toxins 
of certain bacteria (see below), of snakes and of some plants, 
however, are harmful agents that can be isolated as single chemi- 
cal substances. An animal immunized with a toxin forms an 
antiserum (antitoxin) that will combine with and neutralize this 
toxin. A mixture of toxin with sufficient antitoxin is not poison- 
ous; if antitoxin is injected into an animal before an injection of 
toxin, the animal is protected; if antitoxin is injected after toxin, 
it will to some extent mitigate the effects of the toxin. The action 
of antitoxin is not limited to combination and neutralization. Anti- 
toxin and toxin when mixed in sufficiently strong concentrations 
form a precipitate comparable to those formed in precipitin reac- 
tions. The precipitate (toxin-antitoxin floccules) contains both 
toxin and antitoxin and is nontoxic if the amount of antitoxin added 
is sufficient. Toxins are not destroyed by antitoxins and can, in 
some cases, be set free, in toxic form, from their combination with 
antibody, Diphtheria toxin has been liberated, unintentionally, 
from toxin-antitoxin floccules by shaking with a disinfectant that 
destroyed the antitoxin, with disastrous results when the mixture 
was used for immunizing human beings. (See also ANTITOXIN; 
Toxin.) 

5. The Common Basis of Immune Reactions.—All these 
reactions, like the precipitin reaction, are specific. By Landstei- 
ner’s method it has been shown that the specificity of agglutination, 
of opsonization and of anaphylaxis depends on the composition 
and structure of antigens used for immunization or sensitization. 
As in the precipitin reaction the essential stage is specific combi- 
nation of antigen and antibody; it is followed by secondary mani- 
festations that depend on the nature of the antigen and on its 
situation (on the surface of a cell or other particle), on the situa- 
tion of the antibody (in solution on the surface of a particle or, 
again, on the surface of a tissue cell) and on the presence of co- 
operating nonspecific substances such as complement. 

It is not necessary to postulate a series of different antibodies— 
precipitins, agglutinins, complement fixers, lysins, opsonins and 
sensitizing antibodies. Antibodies have been prepared in pure 
form that will not only precipitate but also will agglutinate, fix com- 
plement and sensitize guinea pigs. 

6. Antibodies: Properties and Formation.—Although the 
same antibody may act in different ways under different conditions, 
antibodies of the same specificity may vary widely in their physico- 
chemical characteristics. Thus, they may differ in their avidity, 
i.e., the firmness of the antigen-antibody union; some localize dur- 
ing electrophoresis with the gamma-1 globulins, others with the 
gamma-2 globulins; some are globulins of normal size with a molec- 
ular weight of about 160,000, others are macroglobulins of about 
1,000,000 molecular weight. 

After antigen is injected into an animal there is always a latent 
period before antibody appears in the blood. There are excellent 
reasons for assuming that the latent period involves nucleic acid 
metabolism that leads to the induction of the antibody response 
and to the development of a synthesizing mechanism that will form 
the antibody. Almost nothing is known about the events that 
occur during induction except that they seem to determine the kind 
and amount of antibody that will be formed. It is not known 
whether the process is selective or instructive. Selective theories 
such as Sir F. M. Burnet’s clonal theory of antibody formation 
assume that previously dormant cells that already have the genetic 
mechanism to form the specific antibody are stimulated by antigen 
to divide and to produce a clone of antibody-forming cells. Such 
theories keep intact the general idea that protein synthesis is rig- 
idly controlled by the genetic make-up (DNA) of the cell, but it 
taxes the imagination of many to suppose that the body has cells 
with the genetic capacity to make antibodies to the tremendous 
range of possible antigens. Instructive theories generally assume a 
genetic change induced by fragments of the antigen carrying the 
specific reacting group. 

When an animal is immunized the amount of globulin in its 
serum usually increases and the increase is greater than that which 
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the antibody formed will account for. Work on germ-free animals 
suggests that this so-called normal globulin consists of antibodies 
to antigens so far undetermined. 

There is no generally accepted explanation for the fact that 
antibodies may be found in the serum long after antigen has been 
given, but it must depend in part on the persistence of the original 
antigen or fragments of it. In fact, many immunologists be- 
lieve the presence of such antigenic stimulation is necessary for the 
formation of antibody at any time. 

Antibodies, like the other serum proteins, are not static but once 
formed are continuously being degraded into their constituent 
amino acids and, as long as antibody formation occurs, are being 
synthesized from the free amino acid pool of the animal, The 
metabolic half life of two antibodies of the same immunologic 
specificity in the same animal may vary widely, Thus, in the 
rabbit the anti-Forssman hemolysin of the gamma-1 type has a 
biological half life of 2.8 days and the gamma-2 anti-Forssman 
hemolysin has a half life of 5.6 days. 

The Site of Formation Recent evidence indicates that anti- 
bodies are formed in lymphatic tissues by hemocytoblasts or 
lymphoid cells that develop into plasma cells. 

Incomplete Antibodies —According to the definition given, anti- 
bodies should give some observable reaction with antigens, It 
has been realized for some time that globulins in the serums of im- 
munized animals might combine specifically with antigen but not 
produce the visible reaction that would be expected with the type 
of antigen used. These incomplete antibodies have come into spe- 
cial prominence because the serums of Rh-negative mothers who 
have Rh-positive babies may contain Rh antibodies that cannot 
be detected unless special techniques are used. They may pass 
through the placenta into the circulation of the unborn baby, break 
down the baby’s red blood cells and cause severe anemia. 
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1. Defense Against Invasion.—The entry of microorganisms 
into the bodies of the higher animals is checked by purely mechan- 
ical barriers. The horny layer of the skin has gaps only at the 
openings of sweat glands and hair follicles. The air breathed is 
filtered in the nose; a large proportion of the microorganisms 
it contains are caught in mucus and are either passed down into 
the esophagus or ejected through the nostrils. Even those that 
escape and get down into the air passages of the lungs are again 
caught in mucus on the walls and cleared out in the current set up 
by the cilia of the epithelium. The lining of the intestine is almost 
impermeable to microorganisms. In the stomach the concentra- 
tion of hydrochloric acid is normally high enough to kill some 
microorganisms and check the growth of others. Bile salts inhibit 
the growth of some microorganisms in the upper part of the in- 
testine. It is only in the large intestine that bacteria multiply 
freely, 

There are other more subtle outer defenses of the body. Many 
species of bacteria disappear rapidly when spread on clean skin; 
typhoid bacilli, for example, cannot be recovered from the skin ten 
minutes after application. However, other bacteria, in particular 
staphylococci, which normally live on the skin, do not disappear 
in this way. Tears, nasal secretion and many tissues contain a 
substance, lysozyme, which breaks down a mucinous ea 
that is an essential part of the structure of some bacteria an 
thereby kills them. This apparently is not the main agent responsi- 
ble for the disinfection of the skin, but it may contribute to the 

rotection of the eye. 
: 2. Course After Invasion.—Cellular M echanism.—When ee 
pensions of particles, such as India ink and certain dyes, at bith 
jected into the veins of an animal they may be found in tis vai 
organs for weeks and months. Actually, they have been ae 
tosed by macrophages in the tissues, where they are slowly diges! 
or mechanically removed from the body. : (een 

Nonspecific Bactericidal Action of Blood.—Attention has + 
focused on the two mechanisms of defense, the ERE 
specific antibodies and the phagocytosis of foreign DATUS o An 
ever, blood contains other substances, besides specific anti per 
that kill bacteria or check their growth. It is a common obse 


IMMUNITY AND 


tion that blood serum “keeps” much better than other solutions 
of protein, such as egg albumin; that is to say, the growth of putre- 
factive organisms is checked in serum, The serum of some animals 
contains a substance, apparently not a specific antibody, that will 
kill anthrax bacilli. A rather similar substance can be extracted 
from polymorphonuclear leukocytes. During the early stages of 
fevers, before specific antibodies appear, this power of killing cer- 
tain bacteria is much increased. The mechanism of this, which 
must be one of the most important weapons of defense, has been 
studied but little. 

Weapons of the Invader. —Bacteria do not multiply in the body 
to such an extent that they interfere with its activities by sheer 
bulk, The size of such particles is not apparently injurious. The 
damage, whether local or general, is done by poisons (toxins) 
formed by the bacteria. It is customary to divide the toxins of 
bacteria into two classes, exotoxins and endotoxins, The exotoxins 
appear in the culture medium in which bacteria are grown, 
Diphtheria toxin, the exotoxin that has been most fully studied, 
is a protein with a molecular weight approximately equal to that 
of serum albumin. It is extremely poisonous: the minimal lethal 
dose for a guinea pig is about one ten-thousandth milligram. On 
a weight basis the minimal lethal dose for a man would be about 
one-thirtieth milligram; this may be compared with the fatal dose 
of aconitine, one of the most poisonous of the alkaloids, which is 
about one milligram, Animals that are immunized with the exo- 
toxins form large amounts of antibody (antitoxin), The endo- 
toxins include complex compounds of carbohydrates and fatty 
substances (glycolipides) ; e.g., those that have been isolated from 
typhoid and dysentery bacilli. These endotoxins are very poison- 
ous, but their minimal lethal doses are considerably higher than 
those of exotoxins. Some bacteria, particularly Streptococcus 
pyogenes, form substances called leucocidins that kill polymorpho- 
nuclear leukocytes. It appears that the harmful effects of viruses 
are entirely local and arise from their ability to establish them- 
selves inside the cells of the tissues of the host’s body. 

Bacteria have their defenses against the weapons of the host. 
Resistance to phagocytosis depends on the nature of the surface of 
bacteria. In the case of pneumococci this resistance is caused by 
the presence of the capsule. The most virulent strains of typhoid 
bacilli have a surface constituent, the Vi antigen; strains that have 
this Vi antigen are less readily ingested by phagocytes than are 
those that do not have it. Antibodies that agglutinate, lyse or pro- 
mote phagocytosis combine with the constituents of the surface of 
bacteria, These constituents, such as the gums that form the cap- 
sules of pneumococci, may be produced in excess and cast off into 
the surrounding fluid, where they combine with antibodies and put 
them out of action. Such substances, though harmless in them- 
selves, have been called aggressins. Pneumonia is more commonly 
fatal when the amount of this capsular gum in the patient’s blood is 
more than enough to neutralize all the circulating antibody. The 
virulence of bacteria may therefore depend on the poisonousness 
of their toxins, as in the case of the diphtheria bacillus, or on the 
presence of a defensive capsule and the formation of aggressins, 
as in the case of pneumococci. 

3. Course of a Generalized Infection in the Blood.—Un- 
treated nonlethal infections, such as malaria in monkeys induced 
by injections of infected blood, are characterized by a prepatent 
period when no parasites are detectable in the blood, an acute rise 
of the infection when parasites increase more or less regularly, a 
peak in density, a parasite decline that may be rapid enough to be 
called a crisis, a developed or chronic infection when parasites may 
still be found in small numbers, and a subpatent period when para- 
sites are not easily found but may increase in number tempo- 
rarily during relapses. Defense against such infections involves 
Nonspecific cellular and humoral mechanisms and acquired immu- 
nity. During the early part of such an infection, nonspecific 
natural factors of immunity are operative. The parasites are slug- 
gishly phagocytosed and important changes in the tissues, such as 
the spleen, take place involving the production of new phagocytic 
cells to cope with the infection. The crisis of the infection is as- 
Sociated with the rise of acquired immunity that is superimposed 
on innate immunity. During this time, antibodies, especially op- 
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sonins, make the parasites more easily phagocytosed. The para- 
sites are thus more rapidly disposed of than during innate im- 
munity. 

The extent and acuteness of the infection, the sharpness of the 
parasite decline, the frequency of relapse and the tendency to spon- 
taneous recovery all depend upon the virulence of the parasite, and 
the size of the infecting dose, as well as upon the nonspecific and 
acquired immunity of the host, There is, therefore, no typical 
stereotyped infection for any given disease, but the over-all effect 
of immunity, and especially of acquired immunity, generally ar- 
rests and eventually eradicates the majority of infections. 

Some invading organisms, however, particularly diphtheria and 
typhoid bacteria, may persist and may even multiply and be dis- 
charged from the body. Persons with such persistent foci of viru- 
lent bacteria are called carriers and may infect susceptible persons 
directly or through food and water. 

After an animal has recovered from erysipelas, which is pro- 
duced by a type of streptococcus, injection of streptococci of the 
same type into the area of skin that was affected will not produce 
a second attack, although it may produce erysipelas if injected into 
the skin elsewhere. The animal therefore appears to have a local 
immunity. However, most evidence indicates that local immunity 
has the same antibody and cellular basis as general immunity. 

(J. R. Mar.; W. H. T.) 

4. Immunity to Virus Infections.—The most striking ex- 
amples of immunity are against diseases caused by viruses. Long 
before viruses had been identified as a distinct group of micro- 
organisms at the end of the 19th century, Edward Jenner had rec- 
ognized the significance of immunity following a viral disease and 
in 1798 described a method of prevention, He noticed that farm 
workers who developed cowpox (a mild infection of the skin con- 
tracted from infected cows) seldom had a second attack and were 
usually resistant to smallpox (variola). Jenner deliberately inocu- 
lated several individuals with cowpox matter and a few weeks later 
reinoculated them with variolous matter. They did not develop 
smallpox because of the previous immunizing effect of cowpox 
virus. From these 18th-century observations stems the modern 
practice of vaccination (Latin, vacca, “a cow”; derivative vac- 
cinus; hence, to vaccinate) and of other immunizing procedures 
(see VACCINATION). 

Viruses are responsible for a wide range of infectious diseases 
of human beings, animals and plants and, as they are all unaf- 
fected by antibiotics, their role in disease assumes added signifi- 
cance. The predominant acute infections of children—measles, 
mumps, chicken pox and poliomyelitis—are viral in origin; so also 
are many of the world-wide epidemic diseases; e.g., influenza, en- 
cephalitis, smallpox and yellow fever. Many veterinary and plant 
diseases of great economic importance, such as cattle plague, foot- 
and-mouth disease and tobacco mosaic disease, are also caused by 
viruses. 

Some degree of immunity follows any infection with an animal 
virus. Against some, it lasts a lifetime, as in measles; in others, 
such as influenza, immunity can be measured in months, The basic 
mechanisms of immunity are the same and are essentially similar 
to those that operate in bacterial infections, However, viral im- 
mune reactions differ in one important respect. As intracellular 
parasites, viruses have their being in cells; they exert their destruc- 
tive effect on cells and it is only by the use of living cells that they 
can be detected. Hence a living culture system, either in the form 
of laboratory animals, fertile eggs or tissue culture, plays an essen- 
tial part in all reactions for viral antigen and antibody. Two main 
factors—one humoral, the other cellular—are concerned in viral 
immunity. 

Humoral Immunity—The main weapon of defense is circulat- 
ing antibody. Infection in the first few months of life is rare, as 
in most cases the newborn child derives protection from the 
mother by passive transfer of antibody across the placenta. The 
degree of protection is directly related to the antibody spectrum 
of the mother derived from previous virus infections. For exam- 
ple, it is rare for an infant to develop measles in the first few 
months of life if the mother has had measles in the past. On the 
other hand, some virus infections can produce an unusually severe 
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effect in the newborn. This is seen particularly in herpes simplex 
infections in premature infants, in fulminating infections such as 
neonatal myocarditis caused by Coxsackie B viruses and in polio- 
myelitis infections occurring in the first three months of life. The 
severity of these infections cannot be ascribed solely to the ab- 
sence of specific antibody. Maternal antibody persists for about 
six months; thereafter the infant is susceptible. Following infec- 
tions that may be'so mild as to be symptomless (subclinical), anti- 
body appears in the blood stream. Viral antibody, as is the case 
with bacterial antibody, is highly specific and of the same nature. 
Antibody usually appears toward the end of the first week and 
reaches a maximum titre in three to four weeks. Several types of 
antibody have been described. 

Neutralizing Antibody—This defense mechanism is probably 
the most important as it is directly concerned with protection. It 
appears after all virus infections and after active immunization 
except in rare cases of agammaglobulinemia. Antibody can be 
detected by in vitro tests such as complement fixation, red cell 
agglutinin-inhibition, flocculation and precipitation and by fluo- 
rescent antibody tests. These tests are of great value in diagnosis: 
of virus disease. i 

Cellular Immunity —Another form of immunity operates at the 
cellular level. If an animal is inoculated or infected with two 
viruses simultaneously, one virus may prevent infection with the 
other. This “blocking” action in superimposed infections has been 
termed viral interference and is independent of antibody. As long 
ago as 1804, Jenner observed that it was often difficult to vacci- 
nate children suffering from herpes infections. One can postulate 
that this was due to interference between cowpox and herpes sim- 
plex viruses, Interference is of practical importance in active im- 
munization with oral polio vaccine as the attenuated vaccine strains 
may be “blocked” if the vaccinee is already harbouring another 
virus in the alimentary tract. It has been shown that interference 
jg caused by a substance called interferon. It is a protein with a 
molecular weight of the order of 80,000 and is produced by the 
action of many different viruses on living cells. Interferon pro- 
duced in the laboratory has a wide range of antiviral activity but 
it is to a great extent species specific; i.e., interferon produced in 
rabbit cells is effective when tested in the rabbit but not in the 
monkey, and vice versa. Interferon probably plays an important 
role in terminating an infection as it has been detected in virus- 
infected tissues before antibody appears. 

Persistence of Virus Immunity —The mechanism by which im- 
munity persists is not fully understood. Antibody can persist for 
many years after an attack of measles or poliomyelitis. This may 
be due to continued reinfection, but it does not explain why high 
levels of antibody are often found in isolated communities; for 
example, in Eskimos. Repeated exposure seems an unlikely ex- 
planation for the persistence of immunity in these circumstances. 
Some viruses such as herpes simplex remain latent after initial 
infection and produce recurrent infections from time to time. It 
may be that this also occurs with other viruses but apart from 
herpes this latent state has only been demonstrated in adeno-virus 
infections of tonsils and adenoids. In terms of immunity, virus 
infections can be placed in three groups: 

1. Long-term immunity such as in the viral exanthems (mea- 
sles and chicken pox). The distinguishing features are (a) long 
incubation period, (b) blood stream spread of virus and (c) single 
or closely related antigenic type of causative virus. 

2. Short-term immunity as in influenza and the common cold, 
in which there is a short incubation period and spread of virus 
along 2 mucosal surface. _The causative viruses consist of multiple 
antigenic types and antigenic variation (mutation) also occurs 
at periodic intervals. This is of particular significance in influ- 
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on Partial immunity, as occurs in herpes simplex. Reactivation 
of Jatent virus occurs despite high levels of circulating antibody. 
Recurrent attacks are usually localized and one can postulate that 
antibody limits the extent of the recurrent infection. (J. A. D.) 

5, The Importance of Antibodies in Defense—If the 
antigen-antibody concepts are correct, specific immunity depends 
the presence of specific antibodies, their appearance in the cir- 
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culation and the establishment of the machinery for the rapid 
formation of a large amount of antibody in response to a fresh 
stimulus. The most striking examples of the importance of anti- 
bodies are seen in newborn animals. They come into the world 
from sterile surroundings with no experience of even the less 
virulent organisms that they will encounter as soon as they are 
born. They have had no occasion to make antibodies to these 
organisms and it appears that their capacity to make antibodies js 
relatively undeveloped. They are, however, supplied with anti- 
bodies from the serum of their mothers. Antibody proteins similar 
to those in the plasma of the mother hen are found in the yolk of 
eggs, and they persist in the egg although other proteins of the yolk 
are used up to make the tissues of the chick. The placentas of 
rodents, apes and humans allow antibodies to pass from the blood 
of the mother to that of the fetus in the last stages of pregnancy. 
However, the placentas of ruminants, mares and pigs do not allow 
the passage of antibodies. The concentration of antibodies in the 
first milk of these animals is higher than in the plasma of the 
mother; these antibodies are not split up in the intestines of the 
newborn animal as they would be in the intestines of an adult or as 
other proteins are split in the intestines of the young animal; they 
are absorbed unchanged into the blood. 

The great susceptibility of premature babies to infection is prob- 
ably a result of the lack of antibodies that should be supplied by 
the mother during the last weeks of pregnancy. The importance 
of these antibodies can be shown more clearly in the case of rumi- 
nants. Newborn calves and foals have in their blood serum neither 
antibodies nor the fraction of globulin in which antibodies appear. 
Within a few hours after they have sucked their first milk both 
antibodies and the corresponding globulin appear. If the first milk 
is withheld neither antibodies nor the globulin fraction appear and 
the calves are very susceptible to common bacteria, particularly to 
Escherichia coli. In the same way, antibodies appear in the serum 
of lambs only if they get the first milk, and lambs that do not get 
this milk are susceptible to lamb dysentery. 

Such a transfer to an individual of antibodies made by another 
individual of the same or of another species is called passive im- 
munization. If all goes well the newborn animal gets its quota of 
antibodies from its mother before it encounters any infection. To 
confer this passive immunity on older animals antiserums must 
be injected; if given by mouth the antibodies are split up ìn the 
intestine. Much depends on the relation of the time of injection 
to the time of attack by microorganisms. If the injection is made 
shortly beforehand it will, as long as the antibodies persist in the 
circulation, confer a high degree of immunity against disease. 
Thus, mice that have received an injection of antiserum against a 
type of pneumococcus will survive subsequent injection of 1,000,- 
000 times the number of pneumococci of the same type, which 
would kill mice that had not been protected in this way. 

When antiserums are used to treat human beings they are a! 
injected before clinical symptoms appear; that is, before the 
microorganisms have invaded the host and have multiplied. Anti- 
serums, other than those containing antibodies to exotoxins, then 
have little effect on the course of the disease. Investigations have 
been made on a large scale into the value of treating pevnr 
with antiserums to pneumococci of the type with which the patien A 
areinfected. Only in the case of type I pneumonia caused by RE 
I pneumococci was there any significant difference anorga i 
death rates of patients who were treated with serum and 0 = 
who were not so treated. It is the same with infections Wi itt 
virus. In experiments on animals antiserum will not Poio 
disease unless it is injected before or with the virus. In the treé 
ment of contacts of cases of measles by convalescent serums, w ae 
contain antibodies to the measles virus, it may be possible H als 
stall the multiplication of the virus and invasion of the body 5 in 
Tf the serum is injected early in the incubation period, łe., Me ae 
four days after exposure to infection, measles does not usua pee 
velop. If the injection is delayed until the eighth day es “ild. 
sure, it rarely prevents an attack but this attack is usually ae 
Injections given still later have little or no effect on the cour: 
the disease. in which 

Treatment of diseases such as diphtheria and tetanus, 1" 
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the damage is mainly caused by exotoxins, may be successful after 
the symptoms have appeared. But again the antiserums are much 
more effective if given before or early in the course of a disease. 
With passive immunization this difficulty always arises: if the anti- 
serum is given beforehand the antibodies may have disappeared 
from the circulation when they are needed for defense; if they are 
injected after a disease is diagnosed they may have little effect 
on its course. 

When a person is immunized actively by an actual attack of a 
disease or by inoculation with bacteria or viruses, by bacterial 
toxins or by these agents modified in some way, the formation of 
antibodies may continue for years; even when the amount of anti- 
body circulating in the plasma has fallen to a low level the capac- 
ity to form antibody rapidly remains. A fresh infection can be 
met with antibody before the infective agent has time to 
multiply. 

It is not possible to put a definite term to the duration of im- 
munity. Individuals vary, and fora long time after the remaining 
antibodies have become insufficient to prevent disease the latent 
capacity to make fresh antibodies may be awakened early enough 
in the course of the disease to mitigate it considerably. 

Attacks of some diseases, such as smallpox and typhoid, are 
almost always followed by lifelong protection. It is to be ex- 
pected that inoculation with the organisms that give rise to these 
diseases, killed or attenuated in some way, or inoculation with a 
cross-reacting organism would confer protection for a considerable 
time. On the other hand, a person may suffer more than one at- 
tack of pneumonia, several attacks of influenza and innumerable 
colds. It would be surprising if inoculation against these diseases 
afforded anything more than a very transitory protection. Fuller 
investigations cast doubt on the claim that the incidence of pneu- 
monia in South African mines was lowered by inoculation; other 
changes occurred at the same time that might have accounted for 
the fall in the incidence. In further trials little evidence of pro- 
tection was found. 7 

6. Natural Immunity.—Some species of animals are not 
harmed by toxins that are very poisonous to other animals, al- 
though the insusceptible animals have no special protective anti- 
bodies. Birds and cold-blooded animals, for example, are not 
poisoned by tetanus toxin. This insusceptibility appears compara- 
ble to the insusceptibility of hedgehogs to strychnine. Probably, 
because of some peculiarity in the composition of the constituents 
of the cells of these animals, the toxins are not able to combine 
with the cells as they do in susceptible animals. But insuscepti- 
bility of this type seems to be exceptional. 

The antibodies that young animals get from their mothers dis- 
appear during the first year of life. But through adult life, when 
these maternal antibodies have gone, many species are still im- 
mune to some diseases and this immunity appears to be due to the 
presence of antibodies in their serum. For example, repeated ex- 
posure to diphtheria bacilli, without the development of recogniza- 
ble disease, accounts for the presence of diphtheria antitoxin in 
the blood of human beings who have never been deliberately im- 
munized with diphtheria toxin or toxoid and have not had diph- 
theria. But pigs and oxen may frequently have antibodies to 
typhoid and cholera bacilli, among other organisms, in their 
serums; and it is unlikely that they have been exposed to these 
organisms. These antibodies may be formed as a result of ex- 
posure to some other organisms that contain antigens identical 
with or similar to those in these bacilli. There are unquestioned 
examples of such cross reactions; the immunity to smallpox 
that follows vaccination is one of them. It is hardly con- 
ceivable, though, that such accidents could account for the im- 
munity and for the antibodies in the serum found consistently in 
some species. 

How could it arise that chickens have specific antibodies in 
their serums for three types of pneumococci? There is no doubt 
that the presence of the group specific agglutinins in human serums 
is determined by genetic factors; these agglutinins are not formed 
in response to the stimulus of foreign substances. It is possible 
that the presence of other antibodies may be part of the inborn 
Constitution of certain species. 
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Serum, as already noted, may contain some substances that will 
break up anthrax bacilli but do not resemble antibodies. It appears 
that animals that“are naturally immune to anthrax have a large 
amount of this substance in their serum, whereas susceptible ani- 
mals have considerably less. 

There is another kind of immunity that is familiar in everyday 
life and in experimental studies of the transmission of disease. 
In most cases, experimental animals cannot be infected with cer- 
tain human diseases, particularly the diseases caused by viruses. 
This immunity is not caused by the presence of antibodies in the 
serum. Bacteria are better adapted to one environment than an- 
other; for example, tubercle bacilli injected into the blood stream 
will settle down and infect one organ in one animal and another in 
another, The viruses may be still more susceptible to the chemi- 
cal composition of the cells of the host they enter and may there- 
fore be able to thrive in the cells of hosts belonging to a few species 
only, 


Ill. THE INFLUENCE OF EXTRANEOUS FACTORS 


1, Nutrition.—Malnutrition is commonly associated with a 
lowered resistance to disease, especially to tuberculosis, With the 
growth of the new knowledge of nutrition during the 20th century, 
attempts were made to pin the lowering of resistance to infections 
on deficiency of one or more constituents of the diet. A clear 
distinction must be drawn between diseases (such as pneumonia) 
caused by infection and those (such as beriberi and rickets) caused 
by lack of some necessary constituents of the diet, in which there 
is no element of infection. A loss of resi8tance to infection has 
been ascribed to lack of various food constituents, particularly 
vitamin A. In experimental animals that are deprived of vitamin A 
the cells that line surfaces, such as those of the air passages, change 
to form a horny layer like the surface of skin, Such a horny layer 
lacks the cilia that clear mucus and organisms entangled in it 
out of the air passages. Consequently, harmful microorganisms 
have an opportunity to establish themselves in the air passages: 
the outer defenses are breached. Because lack of vitamin A in- 
creases the risk of infection in this way it has been called the 
“anti-infective vitamin.” It bears, however, no relation to the 
development of specific immunity; animals deprived of vitamin A 
can form antibodies as well as normal animals can. 

Antibodies are proteins and must be made, in the end, from the 
constituent amino acids of the proteins of the food. It might be 
expected that animals that were not getting enough protein in their 
food would fail to make antibodies; this has been found by ex- 
periment. When an infection begins in an animal already depleted 
of protein, a vicious circle is set up; for a diseased animal wastes 
protein and the depletion therefore becomes more severe, In con- 
sequence, the formation of antibodies is defective; the animal is 
not able to throw off the infection and wastes more protein, 

The effects of folic acid illustrate the importance of leukocytes 
in defense. The number of leukocytes in the blood of monkeys 
falls when they are fed on a diet that lacks folic acid; these mon- 
keys become very susceptible to diseases, particularly to dysen- 
tery. 

"Vitamin C (ascorbic acid) is needed for the proper formation of 
fibrous tissue. In scurvy, the disease caused by lack of vitamin C, 
wounds heal slowly or not at all on account of defects in'the fibrous 
tissue that should close them: breaches in the outer defenses re- 
main open to invasion by microorganisms. Apart from this, the 

barrier of fibrous tissue formed around areas that bacteria have in- 
vaded is weak and incomplete; the invasion is not localized as in 
normal animals. ya 

Several trials have involved the effects of giving large sup- 
plements of vitamins for many months to people eating their usual 
diets, If the subjects of the experiments were already getting 
enough vitamins in their food, no benefit accrued from the sup- 
plements. The usual diet of most of the subjects contained an 
excess of some vitamins and a deficiency of others. The only 
constant difference, however, between the people given supple- 
ments of vitamin A and the controls (who were not given supple- 
ments) was a slight reduction in the severity and duration of 
colds (but not in their frequency). 
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_ 2. Cold and Injury.—Resistance may be lowered by cold or in- 
jury; the degree of injury needed to turn the scale in favour of 
the invader may be very slight. When foot-and-mouth virus is 
injected into the muscle of a guinea pig, blisters appear on the 
pads of the feet in three or four days. If one foot is protected 
from pressure by being wrapped in cotton wool, no blisters develop 
on this foot, although they appear on the unprotected feet. The 
virus of herpes, which commonly gives rise to blisters on the lips, 
often causes inflammation of the mouth in young children. The 
virus appears to lie latent in the tissues after this attack. The 
latent virus may cause blisters on the lips when resistance is low- 
ered locally by burns, etc., or when it is lowered generally by 
colds or pneumonia; hence the name fever blisters. 


IV. HYPERSENSITIVITY 


The same antigen-antibody reactions that are involved in im- 
munity may produce disagreeable or even fatal disease. The 
production of anaphylaxis has already been described. Another 
type of hypersensitivity, hay fever (g.v.), is produced by a heat- 
labile, skin-sensitizing, nonprecipitating antibody. Interestingly, 
when this type of antibody is made in response to diphtheria toxoid, 
it neutralizes diphtheria toxin approximately as well as the typical 
precipitating antitoxin, 

A delayed type of hypersensitivity has been most studied in 
tuberculosis, but it occurs in many infections and can be observed 
after immunization with common protein antigens under special 
conditions, It is of interest because it is associated with a wide- 
spread sensitization of ‘cells that does not occur in other hyper- 
sensitive states. It cannot be passively transferred with serum but 
can be transferred with sensitized lymphocytes from sensitive 
animals and man, 


V. TRANSPLANTATION IMMUNITY 


It is now agreed that in general it is impossible to transplant 
permanently a graft from one individual to another unless the 
donor and host are identical twins; i.e., of identical genetic make- 
up. The rejection of such a transplant follows the acquisition of 
immunity by the host in response to the antigens of the graft. 
Transplantation immunity may be associated with antibodies but 
most immunologists believe it is closely allied to the delayed type 
of hypersensitivity and that it is mediated by sensitized lympho- 
cytes. (J. R. Mar.; W. H. T.) 


VI. PROPHYLACTIC PRODUCTION OF 
ACTIVE IMMUNITY 


By means of artificial immunization man has attempted to im- 
prove on natural processes of immunization that occur whenever 
a human or animal population is exposed to certain infections. 
This natural phenomenon often fails to reach and immunize all 
of the susceptibles in the population, and unfortunately many of 
those exposed develop the disease in a severe or fatal forin be- 
fore immunity develops. Through artificial procedures it be- 
came increasingly possible to cause people to become immune to 
a certain disease at a desired time and age and to do so without 
causing them to be exposed to the hazards of the fully developed 
illness, 

The advent of chemotherapy and the antibiotics did not de- 
crease the importance of active immunization. It was still more 
important to prevent disease than to employ even a good method 
of treatment after a person became ill. People still died of in- 
fectious diseases in spite of the miracle drugs. The threat of bac- 
teriological warfare was sufficient reason for continuing to im- 
munize against those diseases for which prophylactic agents were 
available and to seek vaccines not yet available. 

1. Types of Antigens and Vaccines.—Artificial immunization 
may be brought about by the introduction into man or animals 
of a variety of antigens. These antigens may be living or dead 
bacteria or other microorganisms; chemically purified derivatives 
of bacteria; toxins elaborated by bacteria; mixtures of toxin and 
the specific counteracting antitoxin; or toxoids, which are toxins 
treated in such a manner that they are no longer poisonous but 
still capable of stimulating immunity, 
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Living, unmodified microorganisms are rarely used to immunize 
man because of the dangers associated with this practice, Before 
the discovery of smallpox vaccine in 1796 people were immunized 
against smallpox by injecting them with material taken from the 
skin eruption of persons ill with the disease. Some individuals 
inoculated in this way became seriously ill with smallpox but, so 
great was the fear of this disease, many people preferred to take 
the smaller chance of dying from the inoculated disease than) of 
developing the more often fatal natural one. Probably, even in 
this case, there was some weakening of the virus through the 
handling it received before being injected. The route of inocula- 
tion was probably responsible for the lesser virulence of the 
inoculated material. 

Bacteria or viruses that have been weakened or attenuated in 
some way are more useful as vaccines than are fully virulent micro- 
organisms. A variety of procedures are used for this purpose, in- 
cluding growing the organisms under conditions not optimum for 
their development, exposing them to physical and chemical agents, 
or adapting them to another animal so thoroughly that they be- 
come relatively nonvirulent for man. The latter procedure has 
proved to be especially valuable, Yellow fever vaccine, for exam- 
ple, was developed through application of this principle. The 
virus of this disease was first passed through many generations of 
mice, then was grown in tissue culture and finally was propagated 
in developing chick embryos. The virus by then was so altered 
that an amount of living virus equivalent to millions of infectious 
doses of the original, unattenuated virus could be injected into 
humans without causing yellow fever. Millions of people have 
been protected against yellow fever with this type of vaccine. 

BCG (Bacillus Calmette-Guérin), the vaccine widely used 
against tuberculosis, is made from attenuated tubercle bacilli. In 
this case the bovine-type tubercle bacilli, originally virulent for 
man and animals, were rendered harmless by growing them for 
many generations on a potato-bile culture medium. (See also 
TusercuLosis: Prevention and Control.) 

In the 1950s there was a resurgence of interest in the use of 
living, attenuated viruses and bacteria as immunizing agents for 
animals and man. Vaccines of this type have been developed, 
largely through the researches of H. R. Cox and H. Koprowski 
and their colleagues, against such animal diseases as rabies, canine 
distemper and hog cholera. Attenuated microorganisms were em- 
ployed in making vaccines against human diseases such as tula- 
remia, influenza, poliomyelitis and measles. The attenuated tu- 
laremia vaccine is the only antigen that has been demonstrated 
to be effective against virulent types of that disease. $ 

In the production of living vaccines against bacterial diseases, 
such as tularemia, there is only one serious problem, that of pro- 
ducing the desired degree of attenuation. Since the bacteria are 
grown on sterile, nonliving culture media, no adventitious disease 
agents. should gain entrance during cultivation. In the produc- 
tion of live virus vaccines not only must the desired degree of 
attenuation be achieved and maintained but the wild viruses founi 
in the animal tissue culture, which serves as the growth medium for 
the virus being cultivated, must be excluded from the final ee 
cine. Monkey kidney tissue was the principal medium on ans 
polio virus and measles virus were grown prior to 1961 and 1t, 
unfortunately, may contain the viruses of many diseases ae 
by the monkeys while living in the jungle. Some of these yt 4 
are detected easily but it appears that new ones can be foun 
whenever new methods for their detection are developed. aps 

Another type of vaccine, and possibly the most desirable, is oa 
containing killed or inactivated microorganisms. Vaccina' = 
against such diseases as typhoid fever, whooping cough, P 
myelitis (with Salk vaccine), rabies and influenza is accomp sl n 
with killed vaccines. In the inactivation of the micro ae k 

t variety of physical and chemical agents are employee. 
pare heat fi: io concentrations of formaldehyde soua a 
phenol are most commonly used. Ultraviolet light employe EF 
rigidly controlled conditions is capable of inactivating anse ee 
less impairment of their immunogenic capacity than occurs EF 
other physical or chemical agents are employed. An E fis 
procedure, using ultraviolet light as the killing agent, is us 


IMMUNITY AND 


commercial production of some types of vaccine, especially viral 
vaccines. 

Tt was once thought that immunization would be carried out in- 
creasingly with purified antigens; i.e., antigens freed from the 
extraneous materials that are inactive in the production of im- 
munity but sometimes cause undesirable reactions in the persons 
inoculated, These preparations, usually proteins or complex poly- 
saccharides, are concentrated so as to have their immunizing power 
enhanced several thousand times as compared with an equivalent 
volume of the unpurified vaccine. By 1960, however, it appeared 
that purified antigens extracted from bacteria were less satisfactory 
than the whole organism, 

In some instances it is more important to stimulate protection 
against the toxin produced by a bacterium than against the organ- 
ism itself since the symptoms of the disease may be due primarily 
to the toxin and not to the presence of the bacteria in the body. 
Inoculation with repeated graduated doses of toxin, beginning with 
amounts insufficient to cause local or systemic reactions, produces 
immunity to the toxin. This method has rarely been used because 
it required too many injections and was also likely to give rise to 
undesirable reactions. However, it has been used in the Dick 
method of immunization against scarlet fever. It has not been 
possible to produce a scarlet fever toxoid with any degree of im- 
munizing potency. 

Mixtures of toxin and antitoxin, prepared in such a manner that 
there is a very slight excess of toxin, were the first prophylactics 
to be used in diphtheria immunization. They had the disadvan- 
tage, however, of sensitizing against horse serum, Furthermore, 
they were inferior to toxoid in immunizing potency and were 
almost entirely replaced by the latter. 

2. Manufacture of Toxoid.—Toxoidis usually made by expos- 
ing toxin to the action of formaldehyde solution for several weeks. 
The resulting product seems to be identical with the original toxin 
in every respect except for the loss or reduction of its ability to 
produce poisonous effects in man or animals. Toxoids are widely 
used in immunization against diphtheria and tetanus and to a less 
extent as prophylactic agents against gas gangrene and staphylo- 
coccus infections (boils, carbuncles, septicemia). Toxoids made 
from purified toxins are more potent and less likely to give rise to 
undesirable side reactions than are those made from unpurified 
toxins. In 1946 L. Pillemer and his associates announced that 
they had been able to produce purified crystalline tetanus toxin. 
Later it was found possible to purify toxoids by various chemical 
methods. The ability is of considerable importance because of the 
increasing need to immunize adolescents and adults in whom un- 
desirable reactions, following the injection of impure toxoids, are 
likely to be severe. 

Earlier attempts at immunization usually employed a single in- 
jection of antigen. In instances where a living vaccine is used, 
i.e., in smallpox immunization, a single injection suffices because 
the organisms originally inoculated multiply manyfold. On the 
other hand, a single injection of vaccine consisting of killed bac- 
teria or inactivated virus is usually only partially effective or offers 
complete protection for relatively short periods of time. The 
ideal method would be to administer repeated injections of the 
vaccine over a relatively long period of time. Practical considera- 
tions usually require that the number of injections for most dis- 
eases be limited to something like three or, at most, five. 

With the small number of injections ordinarily employed, better 
immunity can be stimulated if the doses are given at considerable 
intervals. Originally, doses were spaced not more than seven to 
ten days apart for fear of encountering undesirable reactions of 
the anaphylactic type. Experience showed that the vaccines and 
toxoids in use were not likely to cause these undesirable reactions, 
and the tendency is to space the injections at greater and greater 
intervals. Three or four weeks is the usual spacing between 
injections but even better results can be obtained with intervals 
of three months or more. J 5 

The number of injections used and their spacing is determined 
to a large extent by whether the antigen contains an adjuvant. 
Potassium alum (aluminum potassium sulfate) has been the most 
widely used adjuvant but there are others such as protamine, 
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aluminum phosphate or calcium phosphate. The mode of action 
of adjuvants is not fully understood but it appears that they may 
act in at least two ways. Antigens containing adjuvants are ab- 
sorbed very slowly so that the effect is as if many repeated injec- 
tions had been given, They also apparently stimulate the 
mechanism responsible for the production of immunity, 

By adding alum to diphtheria toxoid it was found that the per- 
centage of individuals successfully immunized with two doses of 
this material was as great as when three doses of fluid toxoid (not 
containing alum) were used. It was demonstrated by several in- 
vestigators that it is possible to immunize very young infants 
with whooping cough vaccine containing alum but not with vaccine 
lacking alum. Since about half the deaths from whooping cough 
occur in children under six months of age, this discovery offered 
new lifesaving possibilities. On the other hand, alum was of no 
value in enhancing the potency of influenza vaccine, Unfortu- 
nately, adjuvants not only potentiate the desirable features of a 
vaccine or toxoid but also may enhance its capacity to produce 
undesirable side reactions, 

3. Need for Boosters.—As stated above, ridding vaccines and 
toxoids of their potentialities for producing undesirable reactions 
became of greater importance because of the need to immunize 
adolescents and adults. For example, when artificial immuniza- 
tion against diphtheria was first begun, it appeared that one course 
of injections would lead to lifelong immunity. It was not ap- 
preciated at that time that, because there was still a great deal 
of the disease in the community, the original artificial immuniza- 
tion was being bolstered continuously by the natural immuniza- 
tion process. Parallel with the reduced prevalence of diphtheria 
occurred a reduction in the opportunities for natural immuniza- 
tion. 

Consequently it became recognized that reimmunization is 
necessary at some time subsequent to the primary immunization, 
Usually only a single injection is given as a “booster” dose and 
the amount of antigen used may be much smaller than that con- 
sidered necessary in the primary immunization, In the U.S. it is 
believed that primary immunization should be done in early in- 
fancy with booster injections at about one year of age, at school 
entrance and at some later date such as at the age of ten or at 
graduation from grammar school. 

4. Combinations of Antigens.—In order to make it unneces- 
sary for persons, especially children, to be subjected to numerous 
injections of vaccines and toxoids the practice of combining anti- 
gens became more prevalent. Diphtheria toxoid, tetanus toxoid, 
pertussis vaccine and poliomyelitis vaccine were combined with 
apparently excellent results, (It was formerly thought that im- 
munization against diphtheria could not be successfully carried 
out at an earlier age than six months but this was found to be un- 
true.) V. K. Volk’s studies reported in 1947 seemed to indicate 
that there was a definite limit to the number of antigens that 
could be combined unless some way was found to forestall the 
high incidence of unwanted reactions that follow the use of com- 
binations of four or five of the following antigens: diphtheria 
toxoid, tetanus toxoid, pertussis vaccine, typhoid vaccine and 
scarlet fever toxin. It was also evident that, unless markedly im- 
proved antigens were developed the dilution effect inherent in the 
combination would place a limit upon the number of component 
antigens. Combining purified, concentrated antigens is an obvious 
way to circumvent both of these unwanted effects and pharmaceu- 
tical manufacturers have done a great deal in this direction, 

5. Noninjection Methods.—Attempts to prevent an undue 
number of injections also took another course; 7.€., introduction 
of the antigens by some method not requiring deposition in the 
tissues. Numerous investigators experimented with intranasal 
immunization by drops or by spraying the mucosa. Oral immuni- 
zation was also tried by a number of research workers and has 
become a routine procedure in poliomyelitis vaccination, ‘ 

6. Evaluation Procedures—From the earliest work in this 
field it has been the practice to study immunizing materials ex- 
tensively in laboratory animals until adequate proof of their value 
could be adduced. These laboratory studies were usually fol- 
lowed by careful field studies in human populations, designed to 
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evaluate the products further, Even after they came into gen- 
eral use, the various antigens used in artificial immunization con- 
tinued to be on trial. Many vaccines and other immunogens failed 
to survive this rigorous sort of evaluation and sooner or later 
dropped out of use. Because vaccines and toxoids in use survived 
this vigorous process of elimination, they are, in general, admirably 
effective and are in large part responsible for the great reduction 
in the number of cases and deaths from such diseases as smallpox, 
diphtheria and poliomyelitis, 

See also references under “Immunity and Immunization” in the 
Index. 
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IMOLA (ancient Forum Cornett), a town and episcopal see 
of Bologna province, Emilia-Romagna region, Italy, lies 33.5 km, 
(21 mi.) S.E. of Bologna by road. Pop. (1957 est.) 48,754 (com. 
mune). Among buildings of interest are the palaces of Pighini 
(13th century), Sersanti, Calderini and Della Volpe (all 15th cen- 
tury); the churches of S. Domenico with a Gothic portal of 1340 
and Sta. Maria in Regola with a Romanesque campanile of 1180; 
and the cathedral of S. Cassiano. A map of Imola by Leonardo da 
Vinci is kept in Windsor castle. There are a museum anda library 
with 170,000 volumes, incunabula and manuscripts. Imola is on 
the main railway and road from Bologna to Bari. It manufactures 
earthenware and machinery and is a centre of fruit production, 
especially strawberries. (V. Ga.) 
. IMPALA (Impatra, Patra), a golden brown south African 
antelope (Aepyceros melampus), about the size of a fallow deer, 
known for its ability to bound off quickly when aroused, It is 
characterized by the large black lyre-shaped horns of the buck 
(the female has no horns) and by the presence in both sexes of 
glands associated with a tuft of black hairs on the back of both 
hind feet. The impalas, which gather in large herds near water, 
range as far north as Kenya in the east and Angola in the west. 
See ANTELOPE: Subfamily Antilopinae. 
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